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Abstract Number: 0001

Loss of the Complement Regulator CD55 Alters Marginal Zone B Cell
Homeostasis

Iris Lee1, Sonam Verma2, Ivana Ling2, Christine Pham3 and Peggy Kendall2, 1Washington University in St. Louis, St. Louis,
MO, 2Washington University, Saint Louis, MO, 3Washington University, St. Louis, MO

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Complement and B cells are implicated in the pathophysiology of rheumatoid arthritis, an autoim-
mune disease characterized by synovial inflammation. Loss of complement regulator CD55 leads to delayed onset of inflam-
matory arthritis in the collagen-induced mouse model of arthritis (CIA).1 Marginal zone (MZ) B cells, an innate-like B cell
population, serve as first responders to blood-borne pathogens by rapidly differentiating into antibody producing plasma-
blasts, and are important initiators of CIA.2 Whether and how CD55 regulates MZ B cells in CIA pathogenesis is unknown.

Methods: We examined naïve and sorted MZ B cell populations in 3-5 week-old and 10-12 week-old CD55-/- and com-
pared to wildtype (WT) C57BL/6 mice using flow cytometry, immunofluorescence, bromodeoxyuridine (BrdU) incorporation,
and bulk RNAseq. Differential gene expression analysis was performed, followed by Gene Sequence Enrichment Analy-
sis (GSEA).

Results: We found that loss of CD55 decreased the number of MZ B cells in 10-12 week-old, but not 3-5 week-old mice.
The precursors to MZ B cells were unchanged at both endpoints, indicating that loss of MZ B cells was not due to failure
of MZ B cell differentiation. En vivo BrdU incorporation showed no difference between CD55-/- and WT, indicating MZ B cell
differences are not due to loss of proliferative capacity. Differential gene expression analysis showed decreased expression
of genes involved in preventing apoptosis in MZ B cells of CD55-/- compared to WT mice (HSP90b1, STIP1, AHSA1, and
FKBP4). GSEA showed decreased expression of cell cycle/cell survival pathways in CD55-/- cells relative to WT. Flow
cytometry revealed that CD55-/- MZ B cells had corresponding increases in activated caspase-3 and caspase-7.

Conclusion: Loss of CD55 led to increased reactive oxygen species and activation of caspases in MZ B cell populations,
which may prevent the normal expansion of the MZ B cell subset over time. These studies suggest a role for the complement
regulator CD55 in MZ B cell homeostasis and survival. Future experiments are aimed at defining whether loss of CD55
impacts MZ B cell survival through complement dependent or independent mechanisms.

Disclosure: I. Lee: None; S. Verma: None; I. Ling: None; C. Pham: Insmed, 1, 9; P. Kendall: None.

1

Arthritis & Rheumatology
Vol. 75, No. S9, October 2023, pp 1–5268
DOI 10.1002/art.42700
© 2023 American College of Rheumatology.



Abstract Number: 0002

Population Pharmacokinetic and Pharmacodynamic Analyses of
Obexelimab in Healthy Volunteers and in Patients with Rheumatoid
Arthritis or IgG4-Related Diseases

Xiaodong Wang, Rachel Kirk, Simon Lowry and Hua Mu, Zenas BioPharma, Waltham, MA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Obexelimab is a novel bifunctional antibody that inhibits B-cells, CD19-expressing plasma cells,
and plasmablast activity and has the potential to provide clinical benefits across multiple autoimmune disorders. The pur-
pose of this analysis was to 1) develop a population pharmacokinetics (PK) and pharmacodynamics (PD) model of obexeli-
mab from clinical studies following intravenous (IV) or subcutaneous (SC) administration; and 2) conduct simulations using
this PK/PD model to support the proposed obexelimab Phase 3 dosing regimen in patients with immunoglobulin
G4-related disease (IgG4-RD).

Methods: A population PK/PDmodel, which described obexelimab serum PK and PD [absolute B cell (ABC) count or CD19
receptor occupancy (RO)] following single and multiple IV or SC administration to healthy subjects, and IV administration to
patients with rheumatoid arthritis (RA) or IgG4-RD, was established based on 4 clinical studies: 1) a first-in-human, single-
ascending dose study with obexelimab in healthy volunteers (0.03 to 10 mg/kg IV); 2) a multiple-ascending dose study in
patients with RA (0.3 to 10 mg/kg every other week); 3) an open-label study assessing the effect of obexelimab on disease
activity in patients with IgG4-RD (5 mg/kg or 90/180 mg IV every other week); and 4) a PK and relative bioavailability study of
obexelimab given IV or SC (125 to 375 mg SC or 250 mg IV every other week or 125 mg SC weekly).

Population PK analyses were performed using nonlinear mixed effects modeling software (NONMEM®). The final population
PK/PD model was used to simulate obexelimab PK exposures and changes in ABC counts and in CD19 RO following var-
ious SC dosing regimens.

Results: A population PK/PD model was successfully developed which described the PK (concentrations) and PD (both
ABC and CD19 RO) of obexelimab following single and multiple IV or SC administration to healthy subjects, and patients with
RA or IgG4-RD. The final PK model was a two-compartment model with first-order absorption for SC administration and
first-order elimination. Intrinsic and extrinsic subject factors were assessed as covariates in population PK full model devel-
opment. These covariates included ethnic-related covariates such as race, body weight, age, and gender. The population
PK analysis demonstrated that none of these ethnic-related covariates impacted the PK of obexelimab.

The PD simulation predicts a 250 mg SC weekly dosing will achieve the complete (�100%) CD19 RO and the maximum
reduction in ABC count of approximately 50% of baseline during the entire dosing interval. Following discontinuation of the
250 mg SC weekly dosing, approximately 8 and 10 weeks is required for CD19 RO and ABC counts to return to baseline
levels, respectively.

Conclusion: The population PK analysis of obexelimab demonstrates the ethnic insensitivity of obexelimab PK. Robust RO
and PD following 250 mg SC weekly further supports clinical development of obexelimab to treat B-cell mediated autoim-
mune diseases.

2



Disclosure: X. Wang: None; R. Kirk: None; S. Lowry: Zenas bio, 3; H. Mu: None.

Abstract Number: 0003

Expanded Extrafollicular B Cells Were Improved by RTX in IgG4-related
Disease

Yusho Ishii1, Aakriti Alisha Arora1, Scott Jenks1, Iñaki Sanz2 and Arezou Khosroshahi1, 1Emory University, Atlanta, GA,
2Emory University School of Medicine, Atlanta, GA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: IgG4-related disease (IgG4-RD) is an immune-mediated disease characterized by fibrotic masses
with expansion of IgG4-producing plasma cell in multiple organs such as pancreas, lacrimal and salivary glands, and retro-
peritoneal tissues. Antibody secreting cells (ASC) such as plasmablasts expand in peripheral blood in IgG4-RD, resulting
in high titer of serum IgG4 in active state.

ASC accumulated in extrafollicular masses, suggesting that B cell precursors of ASC may differentiate through extrafollicular
pathways. However, the detail of B cell profile in IgG4-RD remains unclear. Clinically, IgG4-RD responds very well glucocorticoid
and B cell depleting therapy, but the change of B cell profile including extrafollicular B cells after these treatments are unknown.

Methods: IgG4-RD patients were enrolled from Emory IgG4-RD Clinic. Disease activity was assessed by IgG4-RD
responder index. Fresh and frozen peripheral blood mononuclear cells (PBMCs) were stained by 3 sets of antibody panels
and analyzed by flow cytometer. The first cohort used fresh PBMCs and a simple B cell panel (n: 11 healthy control (HC),
13 inactive and 12 active IgG4-RD). The second cohort and third cohort used the same frozen PBMCs with an extended
B cell panels (n: 10 HC, 10 or 11 RTX-naïve and 13 RTX-treated (6-51 months after RTX) IgG4-RD).

Results: Analysis of cohort 1 focused on the difference of B cell profile by disease activity. IgD and CD27 double negative
(DN) B cells were increased, and unswitched memory B cells (USM) were reduced in active patients. However, IgG4-RD
patients were split into the high or low proportion of DN B cells in CD19+ B cells. In DN B cells, DN2 (CD19+/++/CD38-/
CD27-/IgD-) expanded, while DN1 (CD19+/++/CD38-/+ CD27-/IgD-) were decreased, resulting in high DN2+DN3/DN1 ration
in IgG4-RD. In 2nd and 3rd cohorts, we compared HC, RTX-naïve and -treated IgG4-RD. increased DN2 (CD19+/CD27-/
IgD-/CD11c+/CD21-) and reduced USM (CD19+/CD27+/IgD+) were consistent with 1st cohort though DN B cells did not
expand. In addition to DN2, increased ASC, DN3 (CD19+/CD27-/IgD-/CD11c-/CD21-) and CD11c+switched memory
(SWM) B cells also were observed. Moreover, these expanded populations in IgG4-RD were repressed by RTX treatment.
In CD3+ T cells, CD4/CD8 ratio was elevated in IgG4-RD, and this ratio was reverted by RTX.

Conclusion: Extrafollicular effector B cells including DN2, DN3, CD11c+ SWM and ASC were expanded in
IgG4-RD. Intriguingly, this abnormal expansion was mostly reverted by RTX treatment, consistently with a good clinical
response. In addition to B cells, elevated CD4/CD8 ratio was also normalized by RTX. These results suggest that promoted
extrafollicular pathway-derived B cell might be a precursor of tissue-infiltrating plasma cell in IgG4-RD.

Disclosure: Y. Ishii: None; A. Arora: None; S. Jenks: None; I. Sanz: None; A. Khosroshahi: Horizon
Therapeutics, 1, 2.
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Abstract Number: 0004

CD22 X CD79b Bispecific Ab Potently Inhibits B Cell Activation and
Plasmablast Accumulation

Timothy Burwell1, Jeffrey Hall1, Suzanne Cole2, Sarah Tursi1, Isabelle Baribaud3, Kyle Bednar1, Naresh Kumar1, Julie
Carman1, Navin Rao2 and Edith Janssen2, 1Janssen Research and Development, LLC, Spring House, PA, 2Janssen
Research & Development, LLC, Spring House, PA, 3IGM Biosciences, Inc., Doylestown, PA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: B Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: B cells contribute to the development and progression of autoimmune diseases through multiple
mechanisms. Consequently, modulating B cell activation, B cell effector function, and plasmablast development holds great
therapeutic potential. CD22 (Siglec-2) is an inhibitory receptor selectively expressed on B cells and has been shown to inhibit
BCR downstream signaling. Here we tether CD22 to the B cell receptor (BCR) with a CD22 x CD79b bispecific Ab (bsAb) to
potently inhibit B cell activation, proliferation, cytokine production, Ig production, and plasmablast accumulation.

Methods: Binding of the bsAb to different B cells was analyzed by flow cytometry using directly conjugated-bsAb. Potential
for in vitro antibody-dependent cellular cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC) was assessed in
PBMC cultures in the presence of fresh serum. Impact on BCR downstream signaling upon IgM cross-linking was deter-
mined by phospho-flow of p-Syk and p-PLCg in purified B cells. PBMC and B cells were used to assess inhibitory capacity
of the bsAb on B cell activation, proliferation, and cytokine production upon IgM cross-linking. PBMC from 15 RA patients
and 17 matched healthy donors (HD) were used to verify inhibitory potential in rheumatologic disease.

For in vivo pharmacology studies, CD34+ reconstituted NSG mice were dosed as indicated, and serum IgM, frequency and
composition of B cells and plasmablasts (spleen, blood), and splenic B cells functionality upon IgM cross-linking were
assessed at indicated time points.

Results: Our CD22xCD79b bsAb showed strong, selective binding to all CD22 expressing B cell subsets without in vitro
depletion. The bsAb potently inhibited the phosphorylation of BCR downstream signaling molecules Syk and PLCg upon
IgM cross-linking, which correlated with significant reductions in B cell proliferation and cytokine production. Moreover,
our bsAb potently inhibited the activation of B cells in PBMC from both HD and RA patients (CD69, CD83, CD86).

In vivo treatment of CD34+NSG mice with the bsAb showed a potent, dose-dependent reduction in serum IgM levels, con-
comitant with profound reductions of plasmablasts in the blood and spleen. In addition, splenic B cells from treated animals
showed a significant dose-dependent reduction in their capacity to produce proinflammatory cytokines upon IgM cross-
linking in vitro (IL-6, IL-8, CCL3, CCL4, CCL22).

Conclusion: Together this data shows that our CD22xCD79b bsAb is a potent inhibitor of B cell activation
in vitro and in vivo, making it a promising approach for the treatment of autoimmune diseases with a pathogenic B cell
component.

This work was supported by Janssen R&D, LLC
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Background/Purpose: Obexelimab is a bifunctional, non-cytolytic, humanized monoclonal antibody that binds CD19 and
ligates FcγRIIb with high affinity. Data from a phase 2 clinical trial of patients with IgG4‑related disease (IgG4-RD), a chronic
immune-mediated fibro-inflammatory disease, demonstrated rapid, and sustained clinical improvement, including complete
remission in most patients following treatment with obexelimab. Although not shown to drive rapid apoptotic death of B
cells, obexelimab treatment does result in an approximate 50% reduction in circulating B cell numbers, as well as near com-
plete reduction in circulating plasmablasts. We have shown that obexelimab dampens the activation of BTK in B cells, easily
ascribable to the loss of PIP3 that would result from the predicted activation by FcgRIIb of the SH2-domain containing ino-
sitol phosphatase SHIP-1. Here, we aimed to examine the changes in gene expression induced by obexelimab in B cells
from treated patients with IgG4-RD to better understand its mechanism of action.

Methods: Peripheral blood was collected from patients with IgG4-RD before and after treatment with obexelimab (two days
after the eighth dose). PBMCs were isolated using standard density gradient centrifugation. Naïve (CD19+IgD+CD27-) and
memory (CD19+IgD-CD27+) B cell populations were FACS purified and used for subsequent ATAC-sequencing (N = 3 with
3 technical replicates for each sample) and RNA-sequencing (N = 16).

Results:We observed many changes in gene expression and chromatin accessibility attributed to treatment with obexelimab
in naïve B cells. RNA sequencing identified 775 genes upregulated and 808 genes downregulated in post- compared to pre-
obexelimab treated B cells. ATAC sequencing analysis identified 1040 increased and 708 decreased differentially accessible
genes in post- versus pre-obexelimab treated B cells. Gene ontology biological process analysis of ATAC sequencing were
consistent with altered cytoskeleton organization, chemotaxis and migration. In addition, nucleotide and purine metabolic pro-
cesses were impacted after treatment. Furthermore, KEGG pathway analysis demonstrated key components of actin cyto-
skeleton regulation associated with altered phosphoinositide regulation. Gene ontology biological process analysis of RNA-
seq data aligned with ATAC-seq analysis, confirming alteration of cell-cell adhesion and cytoskeletal pathways.

Conclusion: Collectively, these chromatin accessibility and transcriptromic data suggest that reciprocal changes in PIP3 and
PI(3,4)P2 dependent events induced by obexelimab on B cells alter B cell activation and migration. Paired with the
previous published data demonstrating attenuation of BCR signalling, obexelimab not only reduces PIP3-dependent BCR-
induced BTK activation in B cells from IgG4-RD patients but could also enhance PI(3,4 )P2 phosphoinositide-mediated B cell
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migration, possibly causing sequestration of B cells. Together, these two mechanisms may eliminate the potential of patho-
genic, self-reactive B cells to respond to self-antigen, migrate out of secondary lymphoid organs, and infiltrate inflamed tissues.

Disclosure: T. Guy: None; H. Liu: UCB, 3; V. Mahajan: None; C. Perugino: Horizon Therapeutics, 2; Z. Wallace: Bio-
Cryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Vis-
terra, 1, 2, Zenas, 1, 2; S. quinn: Zenas BioPharma, 3, 10, 11; A. Poma: Zenas BioPharma, 3; D. Zach: Exagen, 3, 11;
J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bristol Myers Squibb, 2, 5, Celgene, 2, Chemocentryx,
2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA, 1, 2, Kyverna, 2, Mirabio, 2, NIH, 5, Novartis,
2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech, 2, Roivant, 2, Sanofi, 2, 5, Spruce Biosciences,
2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board (no fiduciary responsibilities), ZenasBio, 2;
S. Pillai: Abpro Inc, 1, BeBio, 1, Octagon Therapeutcis, 1.
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Background/Purpose: Glucocorticoids (GCs) are the first-line anti-inflammatory treatment for many autoimmune diseases,
but long-term systemic administration of GCs is associated with unwanted side effects, which may be overcome by targeted
delivery of GCs via antibodies. The CD40-CD40L costimulatory pathway regulates a wide array of immune cell effector func-
tion. The blockage of CD40/CD40L pathway is effective in autoimmune diseases such as Sjögren’s syndrome, but exhibits
limited efficacy in severe disease such as systemic lupus erythematosus (SLE). We generated a first-in-class anti-CD40
antibody-glucocorticoid conjugate (anti-CD40 conjugate) that allowed the targeted delivery of GCs to the corresponding
immune cells, while blocking CD40/CD40L pathway simultaneously. Here we describe the preclinical characterization of this
novel antibody-glucocorticoid conjugate.

Methods: The targeted delivery of GCs was measured by using a CD40-expressing GC reporter cell line. Inhibitory activity of
the anti-CD40 conjugate was evaluated in human B and dendritic cells under CD40L stimulation. In addition, Fc-dependent
effector functions, including antibody-dependent cellular cytotoxicity (ADCC) and complement-dependent cytotoxicity
(CDC), were assessed by co-culturing natural killer (NK) cells or complement proteins with CD40-expressing cell lines. By
using human-CD40-transgenic mice, the efficacy of anti-CD40 conjugate was determined in T cell-dependent antibody
responses (TDAR) model and skin graft model. Furthermore, a 4-week GLP repeated-dose toxicity study in cynomolgus
monkeys was conducted to evaluate the in-vivo safety.

Results: The anti-CD40 conjugate displayed GC receptor activity after being internalized via the membrane CD40 and inhib-
ited CD40L-induced activation of human B or dendritic cells. The anti-CD40 antibody is a humanized antagonist antibody
with Fc-silencing mutation to eliminate Fc-dependent effector functions and therefore is unable to mediate ADCC and
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CDC.We proved that the anti-CD40 conjugate blocked the generation of KLH-specific antibodies in TDAR model. Com-
pared to the anti-CD40 antibody or the combination of anti-CD40 antibody with GC treatment, the anti-CD40 conjugate
supported a longer survival of the transplanted skin tissues in the skin graft model. Further, the repeated-dose toxicity study
in cynomolgus monkeys showed that the anti-CD40 conjugate was safe and generally well tolerated up to 75 mg/kg. We did
not observe adverse effects in cardiovascular, respiratory, and neurobehavioral endpoints. Reduced follicle size and sup-
pression of germinal center in lymph nodes and spleen were seen with immunophenotyping and histology.

Conclusion: Overall, these data demonstrate that the novel anti-CD40-glucocorticoid conjugate has a promising efficacy
and safety profile in preclinical models and support the clinical application in diverse autoimmune diseases, including organ
transplantation, systemic lupus erythematosus, etc.

Disclosure: D. wang: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3; W. Ren: Jiangsu Hengrui Pharmaceuticals Co.,
Ltd., 3; l. su: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3; y. lin: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3;
c. liao: Jiangsu Hengrui Pharmaceuticals Co., Ltd., 3.
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Background/Purpose: B cells have gained increased interest in ANCA-associated vasculitis (AAV) research, as the treat-
ment of this autoimmune disease with rituximab (an anti-CD20 B cell targeted therapy) resulted in beneficial clinical out-
comes. Despite its advantages, this treatment strategy results in long-term B cell depletion and fails in the targeting of
long-lived plasma cells, rendering an unmet need for more reversible and combined B and plasma cell targeting approaches
to achive long-term (drug-free) disease remission. This aim may be fullfilled upon targeting essential signaling pathways for B
cell biology. The NF-κB signalling pathways regulate fundamental B and/or plasma cell responses, downstream of various
B cell surface receptors, including the B cell receptor, CD40, and TLRs, making them potential targets. Furthermore, alter-
ations in NF-κB have been described in other autoimmune diseases and in B cell malignancies. Our research aims to study
the potential effects of inhibition of NF-κB signalling on B cell responses in general, and more specifically on plasmablast dif-
ferentiation and (auto)antibody production in B cells from AAV patients as a novel therapeutic approach.

Methods: Memory B cells were obtained from patients with AAV and healthy donors (HD), and gene expression profiles
were generated by RNA-sequencing. Functional assays were performed culturing PMBCs from AAV patients and HD with
stimuli mimicking T cell-dependent (anti-CD40/IL-21) and T cell-independent (CpG/IL-2) conditions. Pharmacological inhib-
itors of NF-κB inducing kinase (NIK, non-canonical pathway) and Inhibitor-of-κB-kinase-β (IKKβ, canonical pathway) were
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added to the cultures. Downstream NF-κB signalling was determined by Western blot. After 6-day cultures, B cell prolifera-
tion and differentiation were determined by flow cytometry, and ELISA was performed for detection of (auto)antibody
production.

Results: Memory B cells from AAV patients with active disease had an upregulated expression of NF-κB-associated genes
compared to patients in remission and HD. Targeting of NIK and IKKβ in AAV and HD B cells effectively inhibited down-
stream non-canonical or canonical NF-κB signalling, respectively. NIK and IKKβ inhibition significantly reduced B cell prolif-
eration in both stimulatory conditions in functional assays. In addition, NK and IKKβ inhibitors attenuated B cell
differentiation into plasmablasts and antibody production, including anti-proteinase-3 (PR3) autoantibodies. Interestingly,
the effects of NIK inhibition appeared to be B cell-specific, remdering T cell proliferation unaffected.

Conclusion: These data reveal that NF-κB-associated genes were highly expressed in memory B cells from AAV patients
with active disease and that interfering with NF-κB signalling inhibits essential B cell responses that are important in the auto-
immune process. These findings suggest that targeting NF-κB, particularly NIK, may be a more reversible and B cell directed
novel treatment modality for AAV.

Disclosure: A. Merino-Vico: None; J. van Hamburg: None; P. Tuijnenburg: None; A. Al-Soudi: None; C. Bonasia:
None; B. Helder: None; A. Rutgers: None; W. H. Abdulahad: None; C. Stegeman: None; J. Sanders: None;
L. Bergamaschi: None; P. Lyons: None; T. Bijma: None; L. Van Keep: None; K. wesenhagen: None; A. Jongejan:
None; H. Olsson: None; N. De Vries: None; T. Kuijpers: None; P. Heeringa: None; S. Tas: None.
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Background/Purpose: Sjögren’s Disease is an autoimmune condition in which patients exhibit decreased salivary/lacrimal
gland function and express autoantibodies that target the 60k molecular weight Ro autoantigen. Published works have
proposed autoantibodies that target M3R as potential clinical markers for Sjögren’s Disease. Our studies show that
4-hydroxy-2-nonenal (lipid oxidation byproduct) immunized rabbits develop antibodies against G-protein-coupled acetyl-
choline receptor muscarinic-type-3-receptor (M3R) second (ECL2) and third (ECL3) extracellular loops. We hypothesized
that there will be a differential induction of antibodies against ECL2 or ECL3 dependent on the degree of 4-hydroxy-
2-nonenal (HNE)-modification of Ro60 in BALB/c mice.

Methods: Five groups of BALB/c mice were used in this study. Group I was immunized with Ro60. Groups II to IV were
immunized with Ro60, modified with 0.4 mM (low), 2 mM (medium) and 10 mM (high) HNE respectively. Group V controls
received Freund’s adjuvant. Antibodies to M3R ECL2 (amino acids 213-228) and ECL3 (amino acids 514-527) were
detected by multiple antigenic peptide ELISA using sera from the immunized mice.
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Results: Immunization with unmodified Ro60 induced a rapid and differential intermolecular epitope spreading to the sec-
ond loop of M3R, but not to the third loop. Bleed 2 sera from Group 1 mice immunized with unmodified Ro60 had an aver-
age reactivity of OD405 0.69±0.3 to ECL2 peptide, while Group 2 mice immunized with low HNE-Ro60 showed an average
reactivity of OD405 0.58±0.21. The medium HNE-Ro60 immunized mice (Group 3) had the highest reactivity (OD405 1.02
±0.39), and the Freund’s control group (Group 5) had the lowest reactivity (OD405 0.01±0.06), while Group 3 mice immu-
nized with high-HNE-Ro60 had a reactivity of OD405 0.25±0.11 to the ECL2 peptide. The anti-ECL2 antibody levels induced
in the medium HNE-Ro60 group was significantly higher than the levels induced by immunization with unmodified Ro60
(p< 0.0003). The anti-ECL2 levels correlated well with the induction of anti-Ro60 and anti-La antibodies in the mice immu-
nized with medium HNE-Ro60. A similar trend was observed in Bleed 6 of the five experimental groups, with the medium
HNE-Ro60 immunized group having significantly higher anti-ECL2 antibody levels compared to Ro60 immunized group
(p< 0.0005). However, there was no significant induction of antibodies to ECL3 in any of the groups for both bleeds.

Conclusion:We found a differential induction of antibodies against the second extracellular loop of M3R, with Group 3 mice
immunized with medium HNE-Ro60 developing significantly higher reactivity when compared to all other groups. Such a dif-
ferential intermolecular epitope spreading may have significant implications for developing a deeper understanding of the
progression of autoimmunity in Sjögren’s Disease.

Disclosure: B. Kurien: None; D. Dave: None; M. Tsaliki: None; V. Lewis: None; R. Scofield: None.
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Background/Purpose: Psilocybin is a psychedelic drug with potential therapeutic effects in patients with mood and sub-
stance use disorders. Little is known about its impact on the immune system. In alignment with previous research showcas-
ing psilocybin’s influence on cortical and subcortical brain regions, we hypothesized a connection between these enduring
personality changes to alterations in the immune system. Psilocybin, known for its psychoactive properties, has shown
potential in increasing positive personality traits and reducing stress and anxiety in previous studies. Our current research
considers psilocybin’s potential anti-inflammatory properties, given its role as a serotonin 2A (5-HT2A) receptor agonist.
The existing literature suggests that 5-HT2A activation could play a key role in regulating cytokine responses, thereby
influencing the immune system.

Methods: Sera from 91 participants were included from our three prior randomized controlled clinical trials (RCTs). Multiplex
immunoassay pro-inflammatory cytokine panels (Meso-Scale Discovery) were used to examine the serum from participants
in three separate RCTs wherein a range of doses of psilocybin were administered (methods reported previously). Partici-
pants represented a range of clinical histories including those with no-known health problems/long-term meditation prac-
tice, depression, anxiety, and cancer (various types). Linear mixed models with random effects for each participant were fit
to determine relative cytokine levels both before and at various time points after psilocybin administration.
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Results: In our linear models, sera collected ≤1-week post-psilocybin revealed increased levels of IL-8 (β=0.164, 95% CI
(0.10, 0.23); p=0.004) and TNF-α (β=0.10 (0.05, 0.15); p=0.027). At ≥4-week time points compared to baseline, there
was a relative increased level of IL-10 (β=0.08 (0.04, 0.12); p=0.035) and IFNα (β=0.259, 95% CI (0.11, 0.41); p=0.035).

Conclusion: This preliminary study indicates that psilocybin may have impacts on peripheral cytokine concentrations.,
There was a transient increase in pro-inflammatory cytokine production ≤1-week post-psilocybin followed by delayed anti-
inflammatory cytokine production at ≥4 weeks. More broadly, peripheral cytokine production does appear to be altered
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by psilocybin administration. . Further research is required to understand psilocybin’s broad immunologic impacts on cyto-
kine concentrations in the central nervous system and innate immune signaling. Despite certain limitations, these findings
underscore the need to further investigate psilocybin’s influence on the immune system.

Disclosure: D. DiRenzo: None; F. Barrett: Gilgamesh Pharmaceuticals, 2, Heffter Research Institute, 4, MindState
Design Labs, 1, WavePaths Ltd, 1; J. Perin: None; E. Darrah: None; L. Christopher-Stine: None; R. Griffiths: None.
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Background/Purpose: Sjögren’s Disease (SjD) has high glandular IFNg levels, associated with disease activity and lym-
phoma risk. We showed that IFNg-stimulated minor salivary gland (SG)-mesenchymal stromal cells (MSCs) produced
CXCL-9, -10, and -11 through JAK2!STAT1 phosphorylation. Chemokine production and STAT1 phosphorylation by
SG-MSCs were inhibited by the JAK1/2 inhibitor, ruxolitinib, a potential promising therapy for SjD. Using culture adapted
SG MSC as an in vitro rosetta stone of SG-resident parenchymal cells, we investigated the IFNg !JAK/STAT biochemical
response of SG-MSCs to FDA approved JAK inhibitors.

Methods: We treated human SG-MSCs with IFNg and JAK1/2 inhibitors. The JAK inhibitors included ruxolitinib and barici-
tinib, which bind the JAK conformation poised to phosphorylate its STAT substrates (kinase active conformation). We also
studied the novel JAK inhibitor, CHZ868, which binds the kinase inactive JAK conformation. We performed western blotting
of cell lysates, probing for JAK1/2 or STAT1/3. We performed RNA sequencing and confirmed results with qPCR and
ELISA. ANOVA or paired t-tests were used to calculate p-values across multiple variables.

Results: We determined that ruxolitinib treatment increased phospho JAK1 (pJAK1) and phospho JAK2 (pJAK2) of IFNg-
stimulated SG-MSCs in a dose-dependent manner (Fig 1a-b). pSTAT1 and pSTAT3 were suppressed by ruxolitinib upon
treatment (Fig 1c-d). Discontinuation of ruxolitinib resulted in decreased pJAK1/2 (Fig1e). We found a marked and rapid
increase of pSTAT1 upon discontinuation of ruxolitinib and baricitinib, but not CHZ868 (Fig 1f). Next, we wanted to deter-
mine the downstream effects of this pSTAT cascade. We performed RNA-seq of three conditions: 1) IFNg throughout; 2)
IFNg with ruxolitinib, discontinue ruxolitinib, and collect conditioned media 3 hours later; 3) IFNg with CHZ868, discontinue
CHZ868, and collect conditioned media 3 hours later. We found that ruxolitniib withdrawal was associated with increased
PLAT and PLAU expression when compared to IFNg treatment or CHZ868 discontinuation (Fig 2a-b). We confirmed that
PLAU (plasminogen activator, urokinase [uPA]) increased in response to ruxolitinib discontinuation but not in control or
CHZ868 discontinuation by qPCR (Fig 3a-b) and ELISA (Fig 3c).

Conclusion: Our findings suggest that ruxolitinib and baricitinib bind the active phosphorylated form of JAK and lead to a
paradoxical cellular accumulation of functionally defective pJAK. Upon inhibitor withdrawal, the primed pJAKs are de-
repressed and initiate a pSTAT signaling cascade, ultimately resulting in high levels of uPA. In contrast, CHZ868, which binds
the inactive JAK kinase conformation, does not lead to pJAK accumulation, a pSTAT cascade, or uPA production. CHZ868
does not cause this phenomenon. High uPA, associated with human atherosclerotic plaques, might cause proteolysis and
plaque rupture. In conclusion, JAK1/2 inhibitors that bind the active pJAK configuration, but not those that bind the inactive
JAK configuration, increase STAT signaling on withdrawal. This signaling results in high uPA and might promote plaque rup-
ture (Fig 3d).
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Figure 1. Withdrawal of ruxolitinib and baricitinib, but not CHZ868 causes transient increased phospho STAT1. We treated salivary gland-derived
MSCs with vehicle, IFNγ (10 ng/mL), ruxolitinib (1000 nM), baricitinib (1000 nM) or CHZ 868 (1000 nM). A)Total JAK1 remains stable with increas-
ing concentrations of ruxolitinib whereas phospho JAK1 increases with increasing ruxolitinib concentrations; B) total JAK2 peaks at 50 nM ruxo-
litinib, subsequently decreasing, whereas phospho JAK2 increases with ruxolitinib concentration; C) Total STAT1 remains stable with increasing
ruxolitinib concentrations, whereas phospho STAT1 is inversely correlated with ruxolitinib dose; D) Total STAT3 decreases with increasing ruxoli-
tinib concentrations, whereas phospho STAT3 is inversely correlated with ruxolitinib dose; E-F) MSCs treated with IFNγ alone served as controls in
lanes 1-4. After treatment of MSCs with IFNγ and either ruxolitinib, baricitinib, or CHZ868 for 24 hours, we withdrew each JAKI and harvested cells
at 15-180 minutes. Phospho JAK decreases with ruxolitinib withrawal as expected. Total STAT1 remains stable, whereas phospho STAT1
increases with ruxolitinib withdrawal, peaking at 60 minutes post-withdrawal. A similar trend is seen with baricitinib withdrawal, but not CHZ868
withdrawal.
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Figure 2. RNA Sequencing identifies PLAT and PLAU and genes differentially regulated upon ruxowithdrawal. Salivary gland MSCs were treated
with IFNγ (10 ng/mL), ruxolitinib (1000 nM), or CHZ 868 (1000 nM) and then the either ruxolitinib or CHZ868 were withdrawn. Cells were harvested
6 hours later for RNA Sequencing. A) Compared to continuous IFNγ treatment, ruxolitinib withdrawal causes differential expression of genes asso-
ciated with keratin sulfate, hemostasis, coagulation, wound healing, T cell activation, response to mechanical stimulus, organ growth, wounding
response, mucopolysaccharide metabolic process, and carbohydrate derivative catabolic process. Genes associated with blood coagulation
include PLAT and PLAU; B) Ruxo withdrawal compared to CHZ868 withdrawal revealed differential expression of genes related to renal systems,
body fluid, organ growth, type I interferon response and signaling pathway, extracellular structure/matrix, and collagen fibril organization. PLAT
and PLAU were upregulated in the ruxo withdrawal compared to CHZ868 withdrawal.
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Clock Gene Bmal1 Promotes Transcriptional Activity of NF-κB to Regulate
Production of Inflammatory Mediators in RA-FLS

Hikari Tsukamoto1, Kenta Kaneshiro2, Kohsuke Yoshida1, Koji Tateishi3, Yasuhiro Terashima3, Nao Shibanuma4,
Yoshitada Sakai5 and Akira Hashiramoto1, 1Kobe University Graduate School of Health Sciences, Kobe, Japan, 2Kobe
University Graduate School of Health Sciences, Osaka, Japan, 3Kohnan Kakogawa Hospital, Kakogawa, Japan, 4Kobe
Kaisei Hospital, Kobe, Japan, 5Kobe University Graduate School of Medicine, Kobe, Japan

Figure 3. Confirmation that PLAU (plasminogen activator, urokinase [uPA]) increases after type I withdrawal. MSCs were treated with IFNγ
(10 ng/mL), ruxolitinib (1000 nM), or CHZ 868 (1000 nM). Withdrawal was performed by treating cells with IFNγ plus JAKI, removing the JAKI by
washing cells, and adding back media with IFNγ. After three hours, conditioned media were collected. A-B) qPCR of PLAT (plasminogen activator,
tissue type) and PLAU show ruxo withdrawal increases expression of these genes compared to controls. This response was more prominent with
PLAU than PLAT; C) uPA ELISA of conditioned media from cells treated with IFNγ treatment, ruxo discontinuation, CHZ868 discontinuation, or
continued treatment with IFNγ and ruxolitinb
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Background/Purpose: Rheumatoid arthritis (RA), an autoimmune polyarthritis characterized by ‘tumor-like’ proliferation of
RA fibroblast-like synovial cells (RA-FLS), has characteristic symptoms such as "morning stiffness of joints" related to circa-
dian rhythms. Furthermore, the concentrations of inflammatory cytokines such as TNF-α, IL-6, and IFN-γ in sera of RA
patients is also known to peak at midnight, prior to arthritic symptoms in the morning. Circadian rhythms in individual cells
are regulated by the expressions of clock genes (Bmal1, Clock, Per, and Cry). We previously reported that TNF-α increased
the expression of Bmal1 in RA-FLS which induced osteochondral destruction via production of inflammatory mediators. It
has been reported that BMAL1 binds to NF-κB/p65 in breast cancer cells, leading to promotes MMP-9 transcription
(Wang et al. Cancer Cell Int, 2019, 19:182), however, it remains unclear how Bmal1 is involved in the pathogenesis of
RA. In this study, we examined the function and the mechanism that Bmal1 contributed the productions of inflammatory
mediators in RA-FLS under cytokine stimulations.

Methods: After transfected Bmal1/siRNA, RA-FLSs were stimulated with or without TNF-α (20 ng/ml), IL-1β (20 ng/ml) or
IFN-γ (20 ng/ml) for 32 hours to examine the expressions of inflammatory mediators; CCL2, IL-6, MMP-3 by qPCR. Next,
we investigated NF-κB/p65 activity and an interaction between BMAL1 and NF-κB/p65 by immunofluorescence and co-
immunoprecipitation. Total protein was extracted from RA-FLS to analyze the expression of phospho-p65/total p65 by
western blotting.

Results: Under stimulation of TNF-α and IL-1β, the mRNA expression of CCL2 were significantly suppressed by silencing
Bmal1. Similarly, under stimulation of IL-1β and IFN-γ, silencing Bmal1 suppressed the mRNA expressions of IL-6 and
MMP-3, respectively (Fig 1). Under fluorescence observations, NF-κB/p65 translocated into the nucleus following TNF-α
and IL-1β stimulation though it appeared to be suppressed by silencing Bmal1. Stimulation with IFN-γ had no effect on
p65 (Fig 2). Furthermore, BMAL1 was combined with p65 (Fig 3-a), and a phosphorylation of p65 was suppressed by silenc-
ing Bmal1 under stimulations with TNF-α (Fig 3-b).

Fig 1

16



Conclusion: The results indicated Bmal1 promoted the phosphorylation and nuclear translocation of p65 via forming the
complex, subsequently contributing to the production of inflammatory mediators in RA-FLS, which might consequently
induce osteochondral destruction in RA.

Disclosure: H. Tsukamoto: None; K. Kaneshiro: None; K. Yoshida: None; K. Tateishi: None; Y. Terashima: None;
N. Shibanuma: None; Y. Sakai: None; A. Hashiramoto: Eli Lilly, 5.

Abstract Number: 0012

Immune-cell Derived Cytokines Synergistically Interact to Drive Synovial
Fibroblast Invasive Function and Metabolic Capacity

Órla Tynan1, Achilleas Floudas2, Nuno Neto3, Michael Monaghan3, Siobh�an Wade4, Dumitru Anton5, Carl Orr6, Douglas
Veale7 and Ursula Fearon8, 1Molecular Rheumatology Department, Trinity Biomedical Sciences Institute, Trinity College
Dublin, Ireland, EULAR Centre for Arthritis and Rheumatic Diseases, St Vincent University Hospital, University
College Dublin, Dublin, Ireland, 2Dublin City University, Dublin, Ireland, 3Department of Mechanical and Manufacturing

Fig 2

Fig 3
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Background/Purpose: Rheumatoid Arthritis (RA) and Psoriatic Arthritis (PsA) encompass two of the most common forms
of Inflammatory Arthritis. While common pathogenic mechanisms are involved in driving inflammation in both arthropathies
there are significant differences, including the presence/absence of autoantibodies, immune-cell infiltrates, molecular signal-
ing, enthesitis and response to therapy. Therefore, the aim is to identify unique mediators that drive differential synovial fibro-
blast (FLS) populations and function in RA vs PsA, with implication for the inflammatory responses.

Methods: Single cell (Sc) RNAseq was performed on RA and PsA synovial cell suspensions and FLS populations were then
defined by advanced bioinformatic analysis. Subsequently, primary RA FLS were cultured with IL-1β (1ng/ml), TGF-β
(10ng/ml), or a combination of both. Analysis of key FLS activation and functional markers was performed by flow cytometry,
and secreted pro-inflammatory cytokines and matrix metalloproteinases were quantified by ELISA/MSD multiplex assays.
Metabolic capacity was assessed using the Seahorse-XFe-technology and fluorescence-lifetime imaging (FLIM) and glyco-
lytic genes were quantified by real-time PCR. mRNA expression of mitochondrial fission/fusion proteins (DRP1/MFN1/
MFN2) and endoplasmic reticulum (ER) stress proteins (XBP1S/BIP/ATF6) were quantified by real-time PCR and immunoflu-
orescent staining was utilized to examine ER stress.

Results: ScRNAseq analysis demonstrated 11 distinct FLS populations in RA and PsA, with FAPα+THY1+ invasive FLS
enriched in RA patients. ScRNAseq receptor-ligand interactions demonstrated that T cell-derived TGF-β and macrophage
derived IL-1β synergistically drive the transcriptional profile of these FAPα+THY1+ invasive FLS in RA. We further demon-
strated at a functional level that IL-1β and TGF- β synergistically interact to promote secretion of pro-inflammatory cytokines
IL-6, IL-8, and MCP-1, the growth factor VEGF (all p< 0.05), cell surface expression of the adhesion molecule ICAM-1
(p< 0.01), in addition to secretion of MMP3 (p< 0.05), with no synergistic effects observed for MMP1, CXCR3, CXCR4
and CXCR5. Furthermore, this synergistic interaction also altered the metabolic profile of the RA FLS, towards a more glyco-
lytic phenotype, with synergistic induction of basal glycolysis (p< 0.05), proton efflux rate (p< 0.05), % PER from glycolysis
(p< 0.05) and compensatory glycolysis (p< 0.001), which supports their invasive phenotype. Significant increases were also
observed in key glycolytic markers GLUT-1, HIF1A and PKM2 (all p< 0.05) and ER stress genes XBP1S, BIP and ATF6. In
parallel, a reduction in mitochondrial size (p< 0.05) which was associated with an increase mitochondrial fission protein
DRP-1 (p< 0.05) with no effect observed for fusion proteins MFN1/MFN2 was demonstrated.

Conclusion: Distinct FLS subtypes were identified in RA and PsA, the invasive phenotype of which were driven by synergis-
tic interactions between T-cell and macrophage derived cytokines. Blocking specific immune-stromal cell interactions may
offer new therapeutic intervention in RA and PsA.

Disclosure: Ó. Tynan: None; A. Floudas: None; N. Neto: None; M. Monaghan: None; S. Wade: None; D. Anton:
None; C. Orr: None; D. Veale: None; U. Fearon: None.
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Background/Purpose: There are multiple DMARDs available to treat rheumatoid arthritis (RA) yet there are no widely used
predictive biomarkers to guide selection of a specific DMARD. We hypothesize that immunophenotyping of blood immune
cells will provide potential biomarkers associated with response to specific DMARDs. We profiled circulating lymphocytes
in RA patients before and after treatment with JAK inhibitors (JAKi) or anti-TNF (aTNF) to identify immune cell features asso-
ciated with treatment response.

Methods: We applied single-cell RNA sequencing (scRNA-seq) and mass cytometry to PBMCs from RA patients before
and after treatment with JAKi (scRNAseq n=19, mass cytometry n=27) or aTNF (scRNAseq n=9, mass cytometry n=32)
as prescribed by treating physician. RA patients met ACR/EULAR 2010 classification criteria, and treatment response was
ascertained by CDAI and medical record review. T cell subsets were identified by unsupervised analysis and specific popu-
lations were validated by biaxial gating. Wilcoxon paired tests were used for comparison between the timepoints and Mann-
Whitney was used to compare responders vs non-responders.

Figure 1. A) UMAP visualization of single cell RNA sequencing of CD4 T cells. B) Expression of CISH and STAT1 in CD4 T cells before and after JAKi
or aTNF therapy. C) IFN gene module score in CD4 T cells of each sample before and after JAKi or aTNF therapy. D)UMAP visualization of single
cell RNA sequencing of CD8 T cells. E)Expression of CISH and STAT1 in CD8 T cells before and after JAKi or aTNF therapy. F) IFN gene module
score in CD8 T cells of each sample before and after JAKi or aTNF therapy.
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Results: Comparison of lymphocytes from RA patients before and after treatment with JAKi by scRNA-seq revealed changes
in lymphocyte transcriptomic signatures, including reduction in JAK signaling-associated genes such as CISH, SOCS2, and
STAT1 and reduction in interferon-stimulated genes, consistent with effective JAK inhibition. These changes occurred similarly
in JAKi responders and non-responders, yet they were not observed in the aTNF-treated cohort. Comparison of lymphocyte
populations pre- and post-JAKi treatment revealed several changes in T cell composition, including a reduction in a regulatory
T cell (Treg) subset following treatment with upadacitinib but not tofacitinib or aTNF. Comparing pre-treatment samples from
responders and non-responders, we observed higher frequencies of a PD-1hi CD4 T peripheral helper (Tph) cell cluster and
an activated CD8 T cell cluster in JAKi responders compared to non-responders at baseline. Both of these cell clusters had
high expression of the proliferation marker Ki67 and increased expression of a gene signature associated with proliferation.
These proliferating clusters did not differ between responders vs non-responders in the aTNF-treated cohort.

Unsupervised analysis of mass cytometry data from a larger cohort of JAKi-treated patients similarly identified a reduced
Treg frequency in patients treated with upadacitinib and higher frequency of Ki67+ HLA-DR+ Tph cells and Ki67+ HLA-
DR+ CD8 T cells specifically in JAKi responders compared to non-responders, but not in the aTNF-treated cohort. Cells in
the JAKi responder-associated clusters were characterized by expression of CD38 and PD-1. Biaxial gating on Ki67 and
HLA-DR reproduced results from unsupervised clustering.

Conclusion: Broad lymphocyte immunophenotyping revealed a signature of proliferating lymphocytes in blood that was
enriched in JAKi responders but not aTNF responders. These results suggest that cellular features detectable in blood
may be leveraged as predictive biomarkers and may distinguish likelihood of response to different DMARD therapies.

Figure 2. Frequency of regulatory T cells (CD25+FoxP3+) in CD4+ T cells as measured by mass cytometry. Frequencies are shown before and
after upadicitinib, tofacinitib, or anti-TNF therapies (**p<0.001 by Wilcoxon signed-rank test).

Figure 3. A) Frequencies of PD-1hiCXCR5-HLA-DR+Ki67+ CD4 T cells in responders and non responders to JAKi as measured by mass cytom-
etry (**p<0.001 by Mann-Whitney) B) Frequencies of HLA-DR+Ki67+ CD8 T cells in responders and non responders to JAKi as measured by mass
cytometry (**p<0.001 by Mann-Whitney).
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Background/Purpose: Association of EBV infection with SLE, data suggesting an anti-EBNA1 molecular mimicry fostering
SLE autoimmunity, andmechanisms in EBV infected B cells support a model for EBV inducing SLE autoimmunity and clinical
illness (Figure 1).

Methods: Literature review identified SLE risk loci at p< 5x10-8. We curated 9,862 ChIP-seq (Chromatin ImmunoPrecipita-
tion with DNA sequencing) datasets from 1,339 transcription factors (TFs) in 3,531 "cellular sources" and assessed TF bind-
ing to DNA with Multimode RELI (Regulatory Element Locus Intersection (modified from PMID: 29662164)).

Results: 330 SLE risk loci (p< 5x10-8) were published prior to 2023. Of these, 255 are found in East Asians (EAS), 106 in
Europeans (EU), 11 in African-Americans, and 18 in mixed Americans. 77 of 330 have been established at p< 5x10-8 in ≥3
separate studies. 40 of the 330 loci are established independently in both EAS & EU ancestries. KEGG analysis of candidate
target genes and genes located near the top variant of the 330 loci, show strong associations related to, among others,
IFNγ, IL-12, IL-23, B-cell receptor, & EBV pathways (6.1< OR< 16, 10-30< pa< 10-8).

Enrichment of TFs binding to SLE loci, with disequilibrium to r2>0.8, using ChIP-seq datasets separately in EAS & EU ances-
tries, reveals that 200 (14.9%) of 1,339 tested TFs found in 1,871 (19.0%) of the 9,862 TF ChIP-seq datasets are associated
with SLE loci at pc< 10-6 in both ancestries. The TF dataset association ranks are highly similar in EAS & EU ancestries
(r=0.73 (Spearman), p< 0.0001) (Figure 2).

Of the 3,531 cellular sources, EBV-infected and transformed human B cells are most closely associated with both the EAS &
EU risk loci (OR >19, p< 10-300), compared to all other cellular sources, even including B cells that are not EBV-infected. The
proportions of significant (pa< 10-6) TF ChIP-seq datasets in all other tested infections are negatively associated in aggregate
(OR< 0.17, p< 5.3x10-34), as are cellular sources with no known infection (OR< 0.36, p< 3x10-112).
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Of the associated host DNA binding of TFs at pa< 10-6, EBNA2, EBNALP, & EBNA3C, all EBV-encoded Latency III expression
products, are separately associated (2.1< OR< 2.6, p< 10-11) with the SLE risk loci in both EAS & EU ancestries (Figure 3). At
OR >3.2, p≤10-4, human TFs, known to form super-enhancers in EBV-infected, Latency III expressing transformed B cells, are
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enriched among the significant TF ChIP-seq datasets, compared to uninfected B cells independently at the EAS & EU loci.
When the SLE risk loci bound by all 3 of the most closely associated EBV-encoded TF datasets in EBV transformed B cells
are removed (see Figure 3), then >95%of formerly significant (pa< 10-6) TF ChIP-seq data sets are no longer significant in either
the EAS or EU ancestry, which would also be true for many of the significant human-encoded TF datasets.

Conclusion: The genetic mechanisms of SLE appear similarly dependent upon EBV-encoded TF gene regulation operating
in EBV-transformed B cells in both EAS and EU ancestries. The distortion of gene expression, possibly driven through EBV-
encoded TFs, is present in both EAS and EU ancestries and potentially important in the pathogenesis of SLE.

Disclosure: V. Laurynenka: None; X. Chen: None; s. Parameswaran: None; L. Kottyan: None; M. Weirauch: None;
I. Chepelev: None; K. Kaufman: None; J. Harley: None.
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Background/Purpose: Antinuclear antibodies (ANA) are biomarkers that are frequently used in the diagnosis of common
autoimmune (AI) disorders, but are also present in �12-20% of general population. Several small studies have suggested
that a positive ANA test (ANA+) is associated with adverse outcomes such as cardiovascular events, cancer, and infections
in the general population, but results have been inconsistent. To define the clinical consequences of ANA+, and mitigate
confounding and reverse causation related with clinical testing for ANA, we used a genetic approach to test the hypothesis
that a predisposition for ANA+ is associated with adverse clinical outcomes.

Methods: In BioVU, a DNA biobank linked to the de-identified electronic health record system at Vanderbilt, we studied par-
ticipants of European ancestry (defined by principal components [PCs] and HapMap reference) who had genome-wide SNP
genotyping performed on the Illumina InfiniumMEGA® Array. We performed a genome-wide association analysis (GWAS) for
ANA+ using individuals who had been tested for ANA as part of their clinical care but did not carry a diagnosis of SLE or other
common AI diseases. The GWAS used an additive model, and the results were used to develop a polygenic risk score for
positive ANA (PRSANA+) using Bayesian framework with continuous shrinkage. The PRSANA+ was then calculated among
BioVU participants not included in the GWAS analysis. A phenome-wide association study (PheWAS) using the PRSANA+

as a predictor was performed adjusting for sex, median age, and 5 PCs of ancestry. For each condition, cases were partic-
ipants having two or more phecodes for that condition and controls were those with not closely related phecode. Individuals
with only one phecode for the condition were excluded. Phecodes with less than 100 cases were excluded to assure power.
A false discovery rate (FDR) adjusted P-value < 0.05 was considered significant.

Results: There were 5,081 participants included in the GWAS, and �7.6 million SNPs were included in the PRSANA+. The
PheWAS was performed in 89,486 individuals and used 1220 phecodes. There were 10 phecodes significantly associated
with the PRSANA+ at FDR≤0.05. Providing proof of concept, the top clinical associations with the PRSANA+ were phecodes
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related to an abnormal immunological test: “Other immunological findings” and “Nonspecific findings on blood examination”
with an odds-ratio (OR)≥1.3 (P < 5.0E-05). The remaining 8 associations had an inverse association (OR < 1.0) and included
neurological and back pain-related conditions, fever of unknown origin, hypertensive heart and/or renal diseases (Figure).

Conclusion: A polygenic risk score for ANA+ that captures the genetic predisposition for a positive ANA test was associ-
ated with a decreased risk for osteoarthritis, spondylosis, hypertensive renal and/heart disease, and neurological disorders.
There was no evidence that a genetic predisposition to a positive ANA test was associated with an increased risk of autoim-
mune, cardiovascular, or other disease.

Disclosure: G. Karakoc: None;G. Liu: None; J. Zanussi: None;C. Chung: None; J. Gamboa: None; J. Mosley: None;
N. Cox: None; C. Stein: None; V. Kawai: None.
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Background/Purpose: TP53, a tumor-suppressor protein known as the guardian of the genome, plays a critical role in reg-
ulating genomic stability and cellular function. When TP53 function is lost, it can lead to uncontrolled cell division and the
development of tumors. Rheumatoid arthritis (RA) is an autoimmune disease characterized by chronic inflammation and
the destruction of joints. In the synovial microenvironment of RA, hyperplastic fibroblasts form a structure called pannus,
which resembles a tumor. The downregulation of TP53 is influenced by TNF-α and IL-1β, two inflammatory molecules
involved in RA.

Figure: Phenome wide association study of genetic predisposition for a positive antinuclear antibody test. Triangles in green depict significant
associations at FDR ≤0.05. All significant associations at FDR≤0.05 are described in the table on the right and sorted by P-value.
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Methods: We conducted RNA-seq analysis on human rheumatoid arthritis synovial fibroblasts (RASFs) to investigate the
impact of TP53 loss in the synovial microenvironment. TP53 was transiently knocked down using siRNA. Additionally, we
employed Gene Ontology studies, ELISA, and Western blot analyses to assess the effects of TP53 loss on inflammatory
responses, specifically in the presence of TNF-α and IL-1β. These experiments utilized at least three donor lines of RASFs,
with statistical significance set at p< 0.05.

Results: Our findings reveal that RASFs exhibit a significant ( >40%) decrease in endogenous TP53 levels compared to nor-
mal synovial fibroblasts (NSFs). Proinflammatory conditions, such as treatment with IL-1β and TNF-α, further reduce TP53
expression in RASFs by more than 35% within 30 minutes (N=3, p< 0.05). RASFs display higher endogenous expression
of the MDM2 E3 ubiquitin ligase, responsible for TP53 degradation. Inhibition of p38 MAPK restores TP53 levels, suggesting
the involvement of MAPK pathways in TP53 stability. Inhibition of TAK1 and the ubiquitin-proteasome system rescues TP53
loss in response to IL-1β stimulation (N=3, p< 0.05). Subcellular fractionation reveals TP53 loss in both the cytoplasmic and
nuclear compartments. RNA sequencing analysis identifies 241 differentially regulated genes in TP53-knockdown RASFs
(N=3, p< 0.05), including an upregulation of inflammatory gene signatures. Gene ontology studies confirm the inflammatory
phenotype of RASFs following TP53 loss. These findings suggest that TP53 loss predisposes RASFs to inflammation and
may contribute to the progression of rheumatoid arthritis.

Conclusion: This study provides insights into how RASFs are predisposed to proinflammatory reprogramming through
selective loss or gain of TP53 functions, affecting resistance to apoptosis and proliferation in response to inflammation dur-
ing the progression of rheumatoid arthritis. The identification of gene networks, protein factors, and epigenetic changes
involved in this process will facilitate the development of novel targeted therapies, enabling a deeper understanding of
fibroblast-directed molecular events with significant clinical implications in precision medicine.

Disclosure: A. Singh: None; S. Ahmed: None.
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Background/Purpose: Autoimmune diseases disproportionately affect females more than males. The XX sex chromosome
complement is strongly associated with susceptibility to autoimmunity. Xist long noncoding RNA (lncRNA) is expressed only
in females to randomly inactivate one of the two X chromosomes to achieve gene dosage compensation. The Xist lncRNA
complexes with numerous proteins associated with autoimmune diseases as autoantigens. The goal of our study is to deter-
mine whether the Xist ribonucleoprotein (RNP) complex is a driver for female-biased autoimmunity.

Methods: We developed a unique transgenic mouse to confer inducible expression of a non-silencing form of Xist in male
animals. We assessed disease severity/progression in Xist-expressing/non-expressing mice in the pristane-induced sys-
temic lupus erythematous (SLE) model using ATAC-seq, RNA-seq and single cell multiomic analyses of splenic immune
cells, histopathology of physical disease markers in tissue sections, and serum autoantibody levels. We screened ChIRP-
MS datasets to develop an XIST protein antigen array to test autoimmune disease patient serum for reactivity to XIST com-
plex proteins.

Results: Inducible transgenic expression of Xist in male mice introduced Xist RNP complexes and sufficed to produce auto-
antibodies. Male SJL/J mice expressing transgenic Xist developed more severe multiorgan pathology in pristane-induced
model of lupus than wild-type males. Xist expression in males reprogrammed T and B cell population and chromatin states
to more resemble wild type females. Human autoimmune disease patients displayed significant levels of autoantibodies to
multiple components of the XIST RNP.

Conclusion: Xist is a sex-specific lncRNA that scaffolds ubiquitous RNP components to drive sex-biased immunity.

Disclosure: D. Dou: None; Y. Zhao: None; J. Belk: None; Y. Zhao: Synthego, 3; K. Casey: None; D. Chen: None;
R. Li: None; B. Yu: None; S. Srinivasan: None; B. Abe: Eli Lilly, 3; K. Kraft: None; C. Hellström: None; R. Sjöberg:
None; S. Chang: Genentech, 3; A. Feng: None; D. Goldman: None; A. Shah: Arena Pharmaceuticals, 5, Eicos Sci-
ences, 5, Kadmon Corporation, 5, Medpace LLC, 5; M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio,
1, Argenx, 1, Arhros-Focus Med/Ed, 6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Caba-
letto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen, 5, Exo Therapeu-
tics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals,
2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta
Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences,
2, Thermofisher, 5, UCB, 2; L. Chung: Eicos Science, 1, 2, Eli Lilly, 1, 2, Genentech, 1, 2, IgM biosciences, 1, 2, Jans-
sen, 1, 2, Kyverna, 1, 2, Mitsubishi Tanabe, 1, 2; D. Fiorentino: None; E. Lundberg: None; A. Wutz: None; P. Utz:
None; H. Chang: 10x Genomics, 1, Accent Therapeutics, 8, Arsenal Biosciences, 1, Boundless Bio, 8, Cartography
Biosciences, 8, Chroma Medicine, 1, Orbital Therapeutics, 8, Spring Discovery, 1.

Proposed model of XIST ribonucleoproteins (RNPs) in autoimmune progression: Autoreactivity to Xist RNPs first causes changes in the chromatin
landscape impacting genomic accessibility and changes in lymphocyte gene expression programs prior the development of autoantibodies. Pro-
longed self-reactive activity damages organs in the final stages of autoimmunity.

26



Abstract Number: 0018

Alternative Splicing and Expected Protein Changes in Muscle Biopsies
from Different Types of Idiopathic Inflammatory Myopathies

RayanNajjar1, Iago Pinal-Fernandez2, AndrewMammen3 and TomasMustelin1, 1University of Washington, Seattle, WA,
2National Institutes of Health, Bethesda, MD, 3NIH, Bethesda, MD

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Genetics, Genomics & Proteomics Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Alternative splicing of mRNA results in important biological impacts with increasing evidence impli-
cating it in the pathology of autoimmune diseases. However, it is understudied in idiopathic inflammatory myopathies (IIM).

Methods:We studied alternative splicing in 152 muscle biopsies from IIM patients and controls. Patients included subgroups
with myositis-specific autoantibodies including (anti-Jo1, anti-HMGCR, anti-SRP, anti-NXP2, anti-TIF1g, anti-Mi2, anti-MDA5),
and inclusion body myositis (IBM). RNA sequencing data were aligned to the reference genome (GRCh38.p13), then alterna-
tive splicing events were quantified using SplAdder. Expected protein changes were identified and visualized using RiboSplit-
ter. The percent spliced-in (PSI) was calculated as reads supporting isoform 2 divided by total reads supporting either
isoform per event. We used an alpha of 0.05 and adjusted p values for multiple comparisons. Statistically significant events
were filtered based on magnitude of difference to detect events more likely to be biologically meaningful. Finally, we identified
outlier splicing events with PSI difference of 3 times the interquartile range, when compared to all other IIM and control samples.

Results: There were hundreds of statistically significant alternative splicing events in each IIM subgroup vs controls. Overall,
there were 337 events (in 265 protein coding genes) with larger delta PSI. For each subgroup, we subtracted events that
were also present in other subgroup comparisons, resulting in a smaller list of altered splicing that is unique to each sub-
group (Table 1). We discovered unique splicing in two patients with anti-SRP myositis where exons 7 and 8 of SRP72 were
skipped leading to loss of a tetratricopeptide repeat region (Fig 1A) that is involved in protein binding. SRP72 encodes one of
the 6 protein subunits of the signal recognition particle (SRP). An intron retention event in the anti-Jo1 subgroup introduced a
stop codon after exon 9 of FBXO9 that would result in a truncated protein (Fig 1B). Patients with HMGCR were more likely to
express isoform 1 of an event in EWS RNA binding protein 1, skipping exons 8 and 9 (Fig 1C). One patient with TIF1g, and
two with NXP2 had 49, 26, and 10 outlier events, respectively. One of the TIF1g outlier events was an alternative 5´event in

Table 1. Frequencies of statistically significant alternative splicing events in muscle biopsies from myositis patients. NT= Normal tissue
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the muscle-specific phosphofructokinase gene resulting in a longer 12th exon with introduction of a stop codon that would
disrupt the C-terminal phosphofructokinase domain and conserved site (Fig 2A). Additionally, there was a single event that
only appeared in two patients with IBM where the 15th exon of ankyrin 2 was skipped, which corresponds to an ankyrin
repeat domain (Fig 2B).

Conclusion: We present results of a systematic unbiased search of alternative splicing in IIM muscles. Splicing events that
are unique to a myositis subgroup are more likely to be relevant to disease pathology since they were not differentially pres-
ent in any other subgroup. We discovered a unique event in SRP72 in the anti-SRP subgroup, connecting a genomic feature

Fig 1. Illustrations of select alternative splicing events in muscle biopsies frommyositis patients. Top left figure shows a zoomed-in view of the alter-
native splicing event. The title includes gene name, event ID, chromosome, strand, and adjusted p value. n is the number of reads supporting iso-
form 1 or 2. Red lines represent the first stop codon per isoform. Light blue exons indicate same protein product, while light green indicate altered
peptides when translated. Top right figure shows percent-spliced in (PSI) of isoform 2 by myositis subgroup and normal tissue (NT). Middle figure
shows a zoomed-out view of the alternative splicing event with complete exons of the canonical transcript. Bottom figure shows exons aligned
with protein domains of the gene. Panels A, B, and C illustrate three events in SRP, Jo1, and HMGCR subgroups, respectively

Fig 2. Alternative splicing events in muscle-specific phosphofructokinase and ankyrin 2 genes in muscle of myositis patients. Top left figure shows
a zoomed-in view of the alternative splicing event. The title includes gene name, event ID, chromosome, strand, and adjusted p value. n is the num-
ber of reads supporting isoform 1 or 2. Red lines represent the first stop codon per isoform. Light blue exons indicate same protein product, while
light green indicate altered peptides when translated. Top right figure shows percent-spliced in (PSI) of isoform 2 by myositis subgroup and normal
tissue (NT). Middle figure shows a zoomed-out view of the alternative splicing event with complete exons of the canonical transcript. Bottom figure
shows exons aligned with protein domains of the gene. Panel A illustrates an outlier event in TIF1 subgroup. Panel B illustrates an event only seen in
inclusion body myositis (IBM)
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to the disease’s specific autoantibody. A few patients expressed roughly two thirds of the total outlier events, suggesting
generally perturbed splicing in these patients.

Disclosure: R. Najjar: None; I. Pinal-Fernandez: None; A. Mammen: None; T. Mustelin: Bristol-Myers Squibb(BMS),
2, Cugene, 1, 2, MiroBio, 1, QiLu Biopharma, 2, ROME Therapeutics, 1.
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Background/Purpose: Uncover the key coding genes to define new biomarkers or pathways associated with GCA by per-
forming the first in situ spatial profiling characterization of molecular actors involved in temporal arteries from GCA patients in
comparison to normal arteries.

Methods: From human formalin-fixed paraffin-embedded temporal artery biopsy samples (GCA n=9; controls n=7), we per-
formed a whole transcriptome analysis by using NanoString GeoMx Digital Spatial Profiler (DSP) (2). A total of 59 individual
regions of interest (ROIs) were created within each of the 4 layers for each individual artery. After ROIs collection and library
construction, samples were sequenced on the Illumina NovaSeq 6000 platform and reads were digitally quantified and nor-
malized using GeoMx DSP Data Analysis software. Differential expressed genes (DEGs) (fold change >2 or < -2, p-adjusted
< 0.05) were compared for each layer, to build a spatial and pharmacogenomic network in disease course.

Results: Overall, we found that most of the transcriptome studied (12076 genes) was upregulated in GCA arteries. Pre-
cisely, 350, 340, 142 and 5 DEGs were found in intima, media, adventitia, and perivascular tissue respectively. Enrichment
analysis highlighted that inflammation/immune-related functions and vascular remodeling were significantly limited to intima
and media layers. Upregulated immune-related functions concerned macrophage differentiation & T cell, B cell, complement
activations. Regarding vascular remodeling pathways, we found an upregulation of: (i) collagen metabolic process and fibro-
blast proliferation concerning the 3 artery layers, (ii) angiogenesis & epithelial cell migration in intima and media layers,
(iii) smooth muscle cell proliferation & ossification in intima layer. Our pharmacogenomic network analysis identified genes
that could potentially be targeted by immunosuppressive drugs currently approved or new immunotherapies.

Conclusion: Our findings provide the first in situ spatial profiling characterization of molecular actors involved in GCA which
is essential for the discovery of potential new therapeutic targets to cure this disease. The differential spatial upregulation of
genes involved in inflammatory process and vascular remodeling suggests a differential chronological involvement of each
layer of the artery.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is an autoimmune disease characterised by glandular involve-
ment of the eye and salivary glands, leading to xerostomia and xerophthalmia. In addition, this involvement can damage
other organs such as the lung, kidney, central and peripheral nervous system. Sustained inflammatory activity can lead to
non-Hodgkin’s lymphoma. At present, our knowledge of the molecular alterations underlying different clinical phenotypes
is still limited.

We aim to characterise the circulating inflammatory profile of pSS patients, using next-generation proteomic studies, in order
to identify new biomarkers and distinctive clinical subgroups.

Methods: In an 89 SSp patients cohort from a multicentre study between Ospedale Maggiore Policlinico in Milan and Hos-
pital Reina Sofia in Cordoba, a 92 inflammation-related serum proteins panel was analysed using the innovative Proximity
Extension Assay (PEA, Olink) technology. In parallel, a comprehensive clinical profile was performed, including measures
of activity (ESSDAI), cumulative damage (SSDDI), patient-reported damage (ESSPRI), health-related quality of life (HRQoL)
questionnaires for general health (SF-36), patient-reported damage (ESSPRI), as well as main clinical complications and
the prevalence of circulating autoantibodies.

Unsupervised clustering analysis (ward’s method) was applied to identify subgroups of patients based on their proteomic
profile; associations with clinical and laboratory variables were performed by means of ANOVA and Fisher’s test.

Results: Unsupervised clustering analysis in pSS patients distinguished three groups based on their inflammatory profile.
Clusters 1 and 3 had a well characterized proteomic profile (high and low expression, respectively) Further analyses showed
that the biological profile well mirrored clinical characteristics: Cluster 1, the most inflammatory, showed higher prevalence of
interstitial lung disease, arthritis and aphthous ulcers, higher ESSDAI activity index and lower SF36 physical function score;
cluster 3, had the lowest prevalence of symptoms.
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43 differentially expressed proteins were identified among clusters. Cluster 1 highlighted chemokines (MCP-1, CXCL11,
CXCL9, CCL4, SLAMF1, MCP-4, CCL11, CCL19, CCL3, CXCL10, X4E-BP1, IGN-gamma, MCP-2, CASP-8, CCL20),
growth factors (VEGF-A, TGFb-1, TGF-α, FGF-23, GFG-21, HGF, CSF-1), interleukins (IL8, IL6, IL17C, IL18, IL10Ra,
IL10Rb, IL18R1, IL12b, TNFSF14, TNF, TNFRSF9, TNFB), membrane proteins (CD8A, CDCP1, OPG, PDL1, CD5,

CD40) and enzymes (uPA, MMP1, ADA). These alterations could be associated with an increased invasive capacity of
immune cells. Furthermore, these proteins levels correlated with clinical ESSDAI, highlighting their potential as biomarkers
of disease activity.

Conclusion: The analysis of the circulating inflammatory profile of pSS patients, using new high-throughput proteomic tech-
nologies, allows the identification of distinctive molecular signatures associated with relevant clinical profiles. Identifying novel
biomarkers of activity has the potential to significantly enhance the precision and personalization of disease monitoring for
this condition.

Figure 1: Analysis of the inflammatory proteome highlighting 3 distinct clusters

Table 1: Clinical features
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Background/Purpose: Rheumatoid arthritis (RA) has been associated with bipolar disorder (BD) in epidemiological
studies, including a recent Mendelian randomization analysis. This study aims to prioritize candidate genes that contribute
to the shared genetic susceptibility between these two conditions, using data from genome-wide association stud-
ies (GWAS).

Methods: We obtained the summary statistics of the most recent GWAS in RA (PMID: 36333501, 22,350 cases and
74,823 controls) and BD (PMID: 34002096, 41,917 cases and 371,549 controls) of European ancestry. First, we per-
formed linkage disequilibrium score regression (LDSC) to estimate the genetic correlation between the two conditions.
We then conducted a cross-trait GWAS meta-analysis in RA and BD to identify shared genetic loci, using a fixed-effect
model with METAL software. An additional analysis was carried out reversing the effect direction of BD to detect
genetically associated loci with opposite effects. Next, we performed Bayesian genetic colocalization analysis between
RA and BD in loci that were significant in the cross-trait GWAS meta-analysis (p < 5x10-8) to predict whether the
shared genetic susceptibility was due to the same causal single-nucleotide polymorphisms (SNPs). To evaluate the
functional consequences of the discovered signals, loci that were significant in cross-trait meta-analysis and predicted
to share the causal SNPs (pp.H4 > 70%) were selected for colocalization with tissue-specific expression quantitative
trait loci (eQTL) from the Genotype-Tissue Expression (GTEx), as well as plasma-based protein quantitative trait loci
(pQTL) from the Atherosclerosis Risk in Communities (ARIC) dataset. We prioritized genes that colocalized with QTL
signals of tissues relevant to RA and BD.

Results: Our analysis showed a modest negative genetic correlation between the two conditions (rg = - 0.1183,
se = 0.0315, p = 0.0002). Two genomic loci, near rs112219496 (same effect direction, meta-analysis p = 1.35 x 10-10,
pp.H4 = 91.2%) and rs1569723 (opposite effect direction, meta-analysis p-value = 2.22 x 10-13, pp.H4 = 98.9%), were sig-
nificant in the cross-trait GWAS meta-analysis and colocalized between RA and BD (Table 1). The genomic locus near
rs112219496 colocalized with pQTL and eQTLs for CILP2 in plasma, lung, and brain tissues. The genomic locus
near rs1569723 colocalized with eQTLs for CD40 in the lung and brain tissues (Figure 1).

Conclusion: This study uncovers a complex relationship between the genetic susceptibilities of RA and BD. By implement-
ing post-GWAS analyses, we identified CILP2 and CD40 as being associated with both RA and BD. Interestingly, CILP2
exhibited the same effect direction in both conditions, while CD40 demonstrated the opposite effect direction.
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Table 1: Cross-trait meta-analysis of RA and BD and colocalization results of the regions +/- 500 kb of lead SNPs identified in cross-trait meta-
analysis.

Figure 1: (A) LocusZoom plots of the region near rs112219496 with RA, BD, pQTL for HAPLN4 and eQTL for CILP2. (B) LocusZoom plots of the
region near rs1569723 with RA, BD and eQTL for CD40. (C) Colocalization analysis with pQTLs and eQTLs across various tissues; each row rep-
resents a tissue, and each column denotes a gene. The color gradient from violet red to grey signifies the probability of GWAS loci and eQTLs shar-
ing the same causal variant (PPH4).
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Background/Purpose:We previously developed a novel machine learning (ML) pipeline leveraging analysis of gene expres-
sion data to identify subsets of SLE patients with common molecular patterns of disease, endotypes[1]. These molecular
subsets had significant differences in clinical characteristics, the frequency of subsequent flares, and clinical responsiveness
to a lupus biologic, tabalumab. The current study makes use of the ML classifier to determine endotype membership in an
independent validation cohort of SLE patients.

Methods: Gene expression by RNA-sequencing of whole blood and clinical metadata were collected from 91 SLE patients
from two clinical trials (NCT03626311 and NCT03180021). Patients met ACR classification criteria of SLE and patients from
one trial had renal biopsies at the time gene expression was measured. A random forest classifier trained on 2183 lupus
patient gene expression profiles was used to predict endotype membership of the 91 patients. Lupus Cell and Immune
Score (LuCIS), a continuous score measuring the extent of modular immunologic abnormalities determined by ridge-
penalized logistic regression, was also calculated for each patient.

Results: The ML prediction of independent SLE patients into endotypes yielded eight subsets with molecular patterns mir-
roring those found previously in a development and testing cohort of 3166 patients (Figure 1). Endotypes were designated
A-H, with A representing the group with the least number of transcriptional lupus-related aberrancies and H representing
the group with the greatest immunologic perturbations. Groups H, A, C, and E were comprised of the greatest number of
patients whereas B and G were small and underrepresented in this cohort. Endotype H contained the greatest number
of patients with proliferative lupus nephritis (LN) whereas no patient with LN was found in subset A or B. Serum complement
differed among the subsets, with the more immunologically active having lower levels. LuCIS values reflected the immuno-
logical activity of the subsets but did not correlate with SLEDAI, although they were moderately, inversely correlated with
serum C3 and C4 levels (Figure 2). Eight patients had moderate/severe flares during the six months of the trials, of whom
all had elevated LuCIS scores at baseline.

Conclusion: A novel endotyping pipeline based on transcriptional profiles and ML accurately identified patient endotypes in
new datasets. Patients in the endotypes with the least immunologic activity did not have proliferative nephritis and also expe-
rienced no lupus flares during the subsequent six months. Endotyping SLE patients based on gene expression profiles can
provide important prognostic information and provide novel molecular insights in support of personalized management.

1. Kim YH, Park MR, Kim SY, Kim MY, Kim KW, Sohn MH. Respiratory microbiome profiles are associated with distinct
inflammatory phenotype and lung function in children with asthma. J Investig Allergol Clin Immunol. 2023 Jun 1:0. doi:
10.18176/jiaci.0918. Epub ahead of print. PMID: 37260034.

34



Disclosure: E. Hubbard: None; P. Bachali: None; K. Kingsmore Allison: None; A. Grammer: None; P. Lipsky: None.

Figure 1. Identification of Endotypes Among 91 SLE Patients Molecular subsets identified by a random forest algorithm using gene set variation
analysis (GSVA) enrichment scores of 26 immune/inflammatory modules. Clinical metadata for each patient (x-axis) was annotated as shown.
Heatmap constructed in R using the ComplexHeatmap package.

Figure 2. LuCIS Correlations with Clinical Data Pearson correlations of LuCIS values with baseline clinical characteristics. Each data point is colored
by endotype membership. Plots were constructed in R using the ggplot2 package.
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Background/Purpose: Extracellular vesicles (EVs) have been implicated in autoimmune disease pathogenesis. Plasma-
derived DNA containing EVs have been shown to induce STING-mediated proinflammatory responses in dermatomyositis
(DM), but their protein content is not well characterized (Li Y et al. Plasma-derived DNA containing-extracellular vesicles
induce STING-mediated proinflammatory responses in dermatomyositis. Theranostics. 2021 May 21;11(15):7144-7158).

Methods: We collected EVs from plasma of 16 DM patients and 5 controls. EVs were isolated using sequential ultracentri-
fugation and size- exclusion chromatography, and their content analyzed by mass spectrometry (LC-MS/MS in DIA mode).
Over-representation analysis was conducted via http://webgestalt.org based on KEGG,GO and Reactome databases.

Differentially expressed proteins.
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Protein biomarkers that distinguish patients with DM from controls were assessed using the random forest algorithm. GPX3
abundance was validated in a second cohort by ELISA and data was analyzed by the Mann Whitney test.

Results: Sixty-seven proteins were uniquely detected in the patient cohort. Thirty-five proteins were significantly differentially
expressed, of which 13 were upregulated and 22 downregulated. Over-representation analysis found unique and upregu-
lated proteins enriched for myeloid mediated immunity, glutathione metabolism, nucleic acid synthesis and vesicle transport
pathways. Downregulated proteins were enriched for the classical and lectin complement pathways. The diminution of com-
plement components in vesicles may reflect its abundance in target tissues but may also reflect host inability to circulate
these molecules to damaged tissue, which in a chronic stage of disease may have a protective role. The antioxidant enzyme
glutathione peroxidase 3 (GPX3) was significantly less abundant in patients’ EVs compared to controls (p = 0.04) and was
assessed by machine learning to be amongst a group of proteins that distinguish patients from controls. GPX3 is a well-
known biomarker of certain types of cancer, where its downregulation is correlated with higher inflammatory burden and
increased cell proliferation (Nirgude S, Choudhary B. Insights into the role of GPX3, a highly efficient plasma antioxidant, in
cancer. Biochem Pharmacol. 2021 Feb;184:114365). A similar mechanism may apply to DM patients, that may be suscep-
tible to oxidative stress due to defective transport of GPX3 by EVs. Alternatively, its lower abundance in EVs may indicate the
exhaustion of GPX3 in chronic inflammation.

Conclusion: Our findings indicate GPX3 as biomarker of disease in DM and underlines the importance of oxidative stress in
disease mechanism. This finding, along with a growing body of evidence, suggests roles for EVs as disease biomarkers and
prompts further mechanistic studies to elucidate the role of GPX3 transport by EVs not only in plasma, but also in muscle
and skin.

Biomarker prediction. Recursive random forest feature selection predicts a group of 15 proteins to have optimal predictive value for disease state
and (left panel) and lists them with top-down probability scores (right panel).

GPX3 abundance. EVs isolated from healthy control plasma contained more GPX3 than EVs isolated from dermatomyositis patients, as indicated
by ELISA performed on a second validation cohort of patients and controls. *p<0.05.
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Background/Purpose: In rheumatoid arthritis [RA], synovial biopsies were shown to guide therapy selection1. However,
biopsies require special training for clinicians and are semi-invasive for patients. Blood-based tests are a common procedure
in clinical practice. Prior research failed to capture synovial signals in RA patients via blood because of the limited circulation
of synovial-specific biomarkers and the dilution of molecular signals within the bloodstream. The study aims to investigate
synovium-specific transcriptomic signal in blood plasma by employing a novel DNA capture platform to comprehensively
analyze and characterize the molecular signatures in RA.

Table 1. Patient demographic characteristics
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Methods: Plasma samples (n=229) from 89 individuals meeting 2010 ACR/EULAR classification criteria for RA, 62 with
inflammatory conditions, 12 with OA, and 29 healthy controls (Table 1) were processed using a blood-based assay that
enriches for non-hematopoietic signals. The epigenome atlas, comprised of 600,000 features, was evaluated using boot-
strap methods to select features that robustly differentiate RA from non-RA samples to generate a candidate list of genomic
feature locations. These were mapped to genes and compared to the reported pathways2 identified in whole blood and
synovial tissue of patients with RA. A machine-learning training used 5-repeat 10-fold cross validation of the candidate fea-
tures that have overlapping genes with synovial pathways. The training generated the average area under the curve (AUC)
and performance metrics (sensitivity and specificity; Table 2)

Results: Participants had a mean (standard deviation, SD) age of 53.6 (16.63) years and were mostly female (67.9%) and
white (63.3%; Table 2). The RA patients were mostly seropositive (70%) and biologic-naïve (93%). In the list of identified
genomic features, 88% overlapped with synovium pathway genes and 30% with blood pathway genes. Within
identified synovial signatures, 42% represent synovial fibroblast genes (Table 3); the remaining 58% of the features showed
significant enrichment of immune cell types, including, CD4+ and CD8+ T-cells, B-cells, and macrophages.

Conclusion: The developed non-invasive DNA capture assay identified synovium-specific gene expression signatures in
blood plasma of RA patients. Further clinical research is needed to validate these synovial signatures and confirm the clinical
utility of the developed classification system.

1. Humby F, et al. (2019); PMID: 30878974
2. Rychkov D, et al. (2021); PMID: 34177888

Note: both Dr. Shadick and Dr. Weinblatt are last authors.

Table 2. Methodological definitions

Table 3. Synovial fibroblast genes identified within synovial signatures
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Background/Purpose: Cannabinoid receptor 2 (CB2) is a member of the cannabinoid receptor family and is encoded by
the CNR2 gene. CB2 receptors are found primarily in immune cells, and their activation exerts anti-inflammatory effects.
Genetic variants in CNR2 have been linked to pain, autoimmune disorders, and depression. The objective of this study
was to examine relationships between CNR2 variants and self-reported effectiveness of cannabis in the treatment of RA-
related pain.

Methods: Data were provided by adults with RA participating in FORWARD, The National Databank for Rheumatic Dis-
eases, who provided blood samples and reported the use of cannabis or cannabis-derived products for the purpose of
treating arthritis-related pain. Genotyping was performed with the Illumina Infinium Global Screening Array platform, and
CNR2 variants with minor allele frequencies greater than 0.05 were included in this analysis (SNPs rs4625225,
rs7512349, and rs9424399). Multivariable logistic regression was used to determine whether the presence of the minor
allele in each variant was associated with self-reported effectiveness of cannabis in managing RA-related pain. Models were
adjusted for age, sex, race, cigarette smoking history, RA duration, BMI, glucocorticoid use, NSAID use, opioid use, Rheu-
matic Disease Comorbidity Index (RDCI), history of depression, and Patient Activity Scale-II (PAS-II).

Results: A total of 134 participants met inclusion criteria, of whom 79 (59%) found cannabis effective in treating their RA-
related pain. Respondent characteristics are presented in Table 1 and genotype distributions of the three variants are pre-
sented in Table 2. Adjusted models indicated that for all three variants, the presence of at least one copy of the minor allele
was associated with reduced odds (rs4625225 OR [95% CI] = 0.34 [0.14, 0.79], p=0.013; rs7512349 0.26 [0.11, 0.64],
p=0.003; rs9424399 0.28 [0.12, 0.69], p=0.005) of finding cannabis effective for pain management, compared to those
homozygous for the major allele. (Figure 1).
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Conclusion: Our results indicate that the perceived effectiveness of cannabis in the treatment of RA-related pain varies sig-
nificantly by CNR2 genotype. The three variants appear to be in linkage disequilibrium and are also all silent, so a related var-
iant not assessed by the array used in this study may be causative of the identified relationship. These results highlight the
possible impact of genetic variations on the therapeutic potential of cannabis for arthritis pain management, which may be
relevant for personalized medicine as legalization and medicinal use of cannabis continue to become more widespread in
the United States. Further research is warranted to confirm these findings, to elucidate the underlying mechanisms, and to
better understand the relationships between CB2 and pain, cannabis use, and any potential immunomodulatory effects.

41



Disclosure: K. Wipfler: None; J. Zeiger: None; A. Cornish: None; K. Michaud: None.

Abstract Number: 0026

Mapping Cellular Landscape of Esophageal Epithelium in Systemic
Sclerosis Using Single-cell Transcriptomics
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Background/Purpose: Esophageal involvement is one of the strongest predictors of early mortality in individuals with sys-
temic sclerosis (SSc). Individuals with SSc and esophageal involvement typically suffer from chronic acid reflux and dyspha-
gia due to loss of esophageal motility. However, the pathogenesis of esophageal dysmotility in SSc is still poorly understood.

Recently, studies have demonstrated that esophageal epithelial cells (EECs) in the mucosa may play a more central role in
the pathogenesis of SSc esophageal dysmotility than previously thought. Most studies implicating EECs, however, have
been performed in mice or in vitro, and molecular analyses in humans have so far been limited to bulk tissues using micro-
arrays with inadequate controls. In this study, we performed a thorough transcriptomic investigation of the SSc esophageal
epithelium in humans using single-cell RNA sequencing (scRNA-seq) to determine whether distinct molecular and cellular
changes in EECs contribute to impaired motility of the esophageal wall in SSc.
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Methods: We performed scRNA-seq of paired proximal and distal esophageal mucosa biopsies from 10 individuals with
SSc and 6 healthy controls (HCs). We also evaluated samples from 4 individuals with gastroesophageal reflux disease
(GERD) to distinguish primary SSc effects from secondary reflux effects. We further assessed esophageal motility (normal,
weak, absent) in individuals with SSc using functional lumen imaging probe panometry and high-resolution manometry.
Cells were encapsulated using the 10X Genomics Chromium platform and sequenced on the Illumina Novaseq 6000. Reads
were aligned and quantified using Cell Ranger v6.1.2 and cell-specific gene expression was analyzed using Seurat v4.3.0.

Results: ScRNA-seq generated 12.4 billion reads from 434,582 cells across 40 sequenced samples. Following quality control,
we annotated 230,720 EECs according to their differentiation state (basal, suprabasal, superficial). Overall proportions of basal,
suprabasal, and replicating EECs were similar across conditions, but SSc and GERD samples had significantly fewer terminally
differentiated, superficial cells than HCs. Differential gene expression analyses revealed dysregulated gene sets dependent on
condition, biopsy region, and EEC layer. A surge of gene dysregulation in the transition from suprabasal to superficial states
was observed in both SSc and GERD. We then modeled EEC differentiation as a continuous metric based on cumulative aver-
age expression of layer-specificmarkers and identified genes with condition-dependent expression trends as a function of EEC
differentiation, highlighting genes uniquely dysregulated in SSc, including those correlated with esophageal dysmotility.

Conclusion: Esophageal dysmotility in SSc is associated with cellular and molecular changes in EECs distinct from second-
ary reflux effects. This work serves as an atlas for the human esophageal epithelium in SSc to direct future efforts to identify
actionable targets for treatment.

Disclosure: M. Dapas: None; H. Makinde: None; T. Therron: None; M. Clevenger: None; C. Wei: None; M. Karns:
None; K. Aren: None; D. Carlson: Medtronic, 2, 6, 12, license agreement; A. Soriano: None; L. Muhammad: None;
J. Pandolfino: Medtronic, 2, 6; H. Perlman: None; D. Winter: Pfizer, 2; M. Tetreault: None.
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Background/Purpose: The existing literature on the genetics of polymyalgia rheumatica (PMR) is limited to candidate gene
studies with small sample sizes. There is a need for larger genetic studies in PMR to investigate genetic associations
throughout the whole genome. In this study, we aimed to perform a genome wide association study (GWAS) of PMR in
the UK Biobank and compare our results with the FinnGen cohort.

Methods: UK Biobank is a cohort study of around 500,000 individuals from United Kingdom. The study collected genomic
information on all participants which include 850,000 measured variants with over 90 million imputed variants using refer-
ence databases. The genetic data is linked with patient’s clinical record through International Classification of Diseases
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(ICD)-10 in addition to procedure and treatment codes. Patients with ICD-10 codes M31.5 Giant cell arteritis with polymyal-
gia rheumatica and M35.3 Polymyalgia rheumatica were included as cases. Controls were drawn from the same cohort in
1:20 case-control fashion and matched with regards to age, sex, and ancestry. The genome wide association analysis
was performed using PLINK 2.0 software through firth logistic regression using age, sex and first 5 principal components
(PC) as covariates. Single nucleotide polymorphisms (SNP) were filtered to include those with mean allele frequency greater
than 5% and imputation quality score greater than 0.95. Summary statistics for GWAS in the FinnGen cohort was down-
loaded from the most recent publicly available data release. The FinnGen GWAS was performed by defining individuals with
ICD-10 code M35.3 as cases and using REGENIE software with a two-step associated test utilizing firth logistic regression
and having sex, age, first 10 PCs and genotyping batch as covariates.

Results: There were 1890 and 3501 patients of PMR in the UK Biobank and FinnGen respectively. In the GWAS analysis in
the UK Biobank, 2460 variants in the MHC locus at chromosome 6 passed the genome wide significance level at 5x10-8 and
our quality filters. Our top hit was rs34535888, a SNP close toHLA-DRB1 gene. In the FinnGen, the top hit was rs34434863,
a variant close to HLA-DRB1 gene. Outside of the MHC locus, only rs7731626, an intronic variant at the ANKRD55 gene
passed genome-wide significance. Prior literature shows that the ANKRD55 variants affect the expression of the neighbor-
ing gene IL6ST in various immune cells. There were three further loci with genome wide suggestive association (< 1x10-6) in
either UK Biobank or FinnGen, but none of these variants were replicated in both cohorts (Table 1). When we restricted the
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analysis to patients without concomitant RA or GCA diagnosis in the UK Biobank, the effect sizes were similar albeit with
larger p-values (Table 2).

Conclusion: In this study, we report the first genome-wide association analysis of patients diagnosed as PMR in the popu-
lation from the UK Biobank and FinnGen cohorts. We show that HLA-DRB1 and ANKRD55/IL6ST regions are associated
with PMR diagnosis. Both regions have strong biological plausibility due to previous research implicating HLA-DRB1 vari-
ants in genetic susceptibility to PMR and the evidence for the role of IL-6 in the disease pathogenesis.

Disclosure: M. Hocaoglu: None; J. Mikdashi: None; J. Perry: None; C. Hong: None.
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Background/Purpose: Deficiency of adenosine deaminase 2 (DADA2) is an autosomal recessive condition caused by bial-
lelic variants in the Adenosine deaminase 2 (ADA2) gene. Clinical manifestations are broad, but a vasculitis phenotype is
widely recognised. Although ADA2 expression is conventionally associated with myeloid cells, a recent report identified
expression in endothelial cells (ECs) and demonstrated Interferon (IFN) β induction in the absence of ADA2. The current
study aimed to investigate the expression and role of ADA2 in the endothelium.

Methods: ADA2 transcript expression was explored across different tissues and cell types using Blueprint, GTEX and in-
house short and long read RNA-seq datasets. Findings were validated by qRT-PCR, immunoblot and an ADA2 activity
assay in primary human umbilical vein and aortic ECs (HUVEC, HAEC) and the pro-monocytic cell line U937.

Endothelial colony forming cells (ECFC) were cultured from peripheral blood mononuclear cells (PBMCs) isolated from
patients with DADA2 and healthy donors, following our established protocols.

Results: We identified 3 human ADA2 isoforms: ADA2 201 and 203, the classically described myeloid derived isoforms
(511 amino acids, aa) and ADA2 202 which was predicted to encode a shorter protein lacking a signal peptide and part of
the deaminase domain (270 aa) (Fig 1A). In contrast to 201 and 203, the 202 isoform appears widely expressed across tis-
sue types but absent from immune cells (Fig 1B & C).

Analysis of RNA-seq data identified 202 as the sole ADA2 transcript expressed in ECs (Fig 2A). This was confirmed by
qPCR using transcript-specific primers: 202 was the predominant isoform in ECs and 201/203 in PBMCs and U937
(Fig 2B).
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Figure 1A – 3 ADA2 isoforms exon map. Figure 1B – Blueprint blood database demonstrating ADA2 isoform expression in blood cells.
Figure 1C – GTEX data demonstrating ADA2 isoform expression in tissues.

Figure 2A – signal plot from our own RNAseq in Human Umbilical Vein Endothelial Cells (HUVEC) showing ADA2 202 transcript expression.
Figure 2B - RT-qPCR demonstrating expression of ADA2 202 and ADA2 201/203 in different cell types. Human Dermal Vascular Endothelial Cells
(HDVEC), Human Umbilical Vein Endothelial Cells (HUVEC), Peripheral Blood Mononuclear cells (PBMC), THP1 – monocyte cell line, U937 – pro-
monocytic cell line. Figure 2C – ADA2 enzymatic activity in lysate and supernatant from U937 and HUVEC
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Despite the presence of ADA2 202 mRNA, no protein or deaminase activity were detected in HUVEC or HAEC lysates or
supernatants (Fig 2C). Overexpression of 201 isoform demonstrated deaminase activity and protein secretion as expected;
in contrast 202 was enzymatically inactive, not secreted and retained in the insoluble protein fraction.

Since 202 was expressed at the mRNA but not protein level, we explored a possible regulatory function by siRNA knock-
down (KD) in HUVEC (90% KD achieved). ADA2 KD resulted in dysregulation of 352 genes and enriched inflammatory
(IFN, TNF), coagulant and apoptotic signalling suggesting an important role for 202 in endothelial homeostasis (Fig 3B).

Consistent with this, initial ECFC analysis demonstrated a lower proliferative and more inflammatory phenotype in DADA2
compared to healthy donor ECFC, characterised by increased ICAM-1, VCAM-1 and IFN-related gene expression (n=4
per group).

Conclusion: Endothelial ADA2 is expressed exclusively as the shortened 202 transcript but its protein form is undetectable.
Artificially overexpressed 202 accumulated in the insoluble protein fraction, lacked deaminase activity and thus appeared
non-functional. ADA2 knockdown in ECs led to upregulation of inflammatory apoptotic gene expression, potentially indicat-
ing a role for 202 in endothelial homeostasis as a non-coding RNA. Given its widespread tissue expression, genetic variants
affecting 202 could have implications for understanding the heterogenous manifestations of DADA2.

Disclosure: A. Porter: None; R. Maughan: None; C. Pericleous: None; L. Kabir: None; R. Stratton: Aurinia Pharma-
ceuticals Inc., 5, Riptide Bioscience Inc., 5; D. Haskard: None; P. Lee: None; T. Youngstein: None; J. Mason: None.

Figure 3A – Volcano plot demonstrating differentially expressed genes with ADA2 KD in HUVEC. Figure 3B – Table demonstrating gene set enrich-
ment pathway analysis. NES – normalised enrichment score. FDR – false discovery rate.
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Background/Purpose: Cellular interactions between alveolar macrophages (MΦ) and human lung fibroblasts (HLFs) con-
tribute to excessive pro-inflammatory and pro-fibrotic responses in rheumatoid arthritis interstitial lung disease (RA-ILD),
leading to pulmonary fibrosis. Our laboratory has previously shown that malondialdehyde-acetaldehyde (MAA) and citrulline
(CIT) modifications co-localize in the lung tissue of RA-ILD patients. However, the mechanism by which MAA and CIT

Figure 1. Representative top 5 genes from Nanostring Human Fibrosis Panel for mRNA levels of inflammation, initiation, modification, and prolifer-
ation fibrosis markers from stimulated HLF cells. HLF cells were stimulated with either supernatants from modified antigens-treated U937 cells or
with directly modified antigens. The data is represented as the relative quantity (Rq) of fibrosis markers. The blue color represents an increase in
mRNA levels, while the yellow color represents a decrease.
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modified proteins alter cellular interactions between MΦ and HLFs has not been well delineated. The purpose of this study
was to identify fibrotic gene expression and activation of signaling pathways by HLFs in response to: 1) macrophage super-
natants (MΦ-SN) collected post-stimulation with MAA and/or CIT modified fibrinogen (FIB); or, 2) direct stimulation with MAA
and/or CIT modified FIB.

Methods: Primary HLFs were treated with either MAA and/or CIT modified FIB or with MΦ-SN collected from
PMA-activated U-937 cells following stimulation with MAA/CIT modified FIB. RNA was isolated 8-hours post-treatment
and evaluated for the expression of 770 genes using the NanoString® Human Fibrosis Panel. The top 30 genes with the
highest values for fold increase (compared to FIB or MΦ-SNFIB) were categorized into four stages (inflammation, initiation,
modification, and proliferation) in the Nanostring® software based on their role in the fibrotic pathway, with several genes
exerting influence on multiple pathways. Additionally, HLFs were evaluated by Western Blot for phosphorylation of signaling
pathways involved in fibrosis.

Results: Treatment ofHLFs with MΦ-SN upregulated pro-fibrotic genes in all 4 pathways beyond the effects of direct anti-
gen stimulation (Fig.1). For inflammatory genes, exposure of HLFs to MΦ-SNFIB-MAA-CIT yielded the highest mRNA fold
increase vs. other groups. The top 5 inflammatory genes expressed following stimulation with MΦ-SNFIB-MAA-CIT vs. MΦ-
SNFIB were CD36 (9-fold; critical in fibroblast activation), C8A (8-fold; component of complement system), BST2 (7-fold;
bone marrow stromal antigen), BPM-10 (6-fold; bone morphogenic protein belonging to TGF-b family), MMP9 (5-fold; plays
a role in matrix remodeling). The top genes for initiation, modification, and proliferation upregulated in the MΦ-SNFIB-MAA-CIT

Figure 2. Phosphorylation of fibrosis signaling pathways in stimulated HLF cells. HLF cells were incubated with Mϕ-SN for 90 minutes. Mϕ-SN
were collected from U-937 activation with the modified fibrinogen antigens. (A) Representative Western Blots of HLF lysates probed with signaling
molecule antibodies. (B) Densitometry of normalized values (mean with SEM) to β-actin of signaling molecules. Comparisons made to FIB are illus-
trated above each bar: ¶¶¶¶p<0.0001; n=3. Only significant differences between groups are illustrated: ***p<0.001, ****p<0.0001.
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group were; CETP (14-fold), TJP2 (7-fold), and CD36 (9-fold), respectively. HLFs treated with MΦ-SNFIB-MAA-CIT in
comparison to MΦ-SNFIB-MAA and MΦ-SNFIB-CIT showed an increased expression of phosphorylated; (p-) JNK (p < 0.001
vs. MF-SNFIB), p-Erk1/2 (p < 0.0001), p-Akt (p < 0.0001), and p-FAK (p < 0.0001) (Fig.2). Direct antigen stimulation did
not upregulate any of the signaling pathways examined (data not shown).

Conclusion: Our studies demonstrate that HLF interaction with MΦ released mediators, particularly those initiated by expo-
sure to dually modified antigens, are necessary to engage all 4 relevant pathways involved in fibroblast-mediated pulmonary
fibrosis that characterizes RA-ILD. Identification of MΦ released soluble factors may serve as an important mediator of the
inflammatory and fibrotic processes underlying RA-ILD pathogenesis and could serve as a potential novel target for treatment.

Disclosure: N. Aripova: None; M. Duryee: None; C. Hunter: None; B. Butler: None; A. Nelson: None; B. England:
Boehringer-Ingelheim, 2, 5; J. O’Dell: None; J. Poole: AstraZeneca, 12, I have received no monies. I received anti-IL-
33monoclonal antibody from AstraZeneca for animal research sutdies.;G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon
Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose:Most autoimmune diseases are polygenic, frequently with more than 100 gene variants contributing
to genetic predisposition. Given this complexity, conclusions on disease mechanisms are generally difficult to draw. Mono-
genic autoimmune diseases, while rare, offer a unique opportunity to develop models that enable a more mechanistic under-
standing of the disease process. Here, we have identified a family with IgG4-related disease (IgG4-RD) and dominant atopic
features. All three affected members shared mutations in the IKZF1 (c. 548G >A, p. Arg183His) and UBR4 (c. 12537T >A,
p. Cys4179Ter) genes, suggesting that either one of them or the combination of both conferred disease with high pene-
trance. UBR4 encodes a ubiquitin ligase involved in protein degradation, IKZF1 the transcription factor IKAROS.

Methods: PBMCs from patients and healthy controls were phenotyped by mass cytometry and flow cytometry. The influ-
ence of the variants on the transcriptome and proteome was determined and confirmed by gene silencing. In functional
studies, T cell receptor signaling, T cell activation and polarization were examined in patient-derived T cell lines. Gene silenc-
ing and forced overexpression of candidate molecules was used to confirm their role in disease-relevant pathways and con-
struct a model of distorted T cell activation and T cell differentiation due to the variants’ functions.

Results: Consistent with previous findings in non-hereditary IgG4-RD, all three patients had a prominent Th2 bias as deter-
mined by cytokine production, transcription factor expression and chemokine receptor profiles. The UBR4mutation caused
truncation resulting in reduced function. The IKZF1mutation was mapped to the DNA-binding domain, predicting increased
transcriptional regulation. Flow studies showed increased CD45 levels in all patients’ T and B cells. Consistent with
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increased CD45 phosphatase activity, LCK phosphorylation at inhibitory and stimulatory sites were reduced. Unexpectedly,
TCR signaling and T cell activation were upregulated in patients. Despite reduced LCK activity, the enhanced TCR signaling
was SRC family kinase (SFKs) dependent. After further examination of SFKs, FYN abundance was identified to be upregu-
lated in the patients. In contrast to its inhibitory effect on LCK, CD45 abundance activated FYN, which resulted in augmented
T cell activation. Mechanistically, the IKZF1 mutation resulted in increased binding to the FYN promoter and elevated tran-
scription of FYN. The UBR4 mutation affected CD45 levels post-transcriptionally by preventing its lysosomal degradation.
The hyperactivity of FYN not only reduced the threshold for T cell activation but also accounted for the increased Th2 polar-
ization by phosphorylating JunB.

Conclusion: We identified variants of the IKZF1 and UBR4 genes in familial IgG4-RD. The two mutations synergize to pro-
mote the expression and activity of the kinase FYN in T and B cells. Increased FYN activity induces unopposed T cell activa-
tion and enhances Th2 differentiation. Based on this disease model, we propose several molecular targets that can be
explored for therapeutic interventions in IgG4-RD and possibly other atopic diseases.

Disclosure: Q. Liu: None; K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5;
M. Koster: None;C. Weyand: AbbVie/Abbott, 1, Bristol-Myers Squibb(BMS), 1, Gilead, 1; J. Goronzy: AbbVie/Abbott,
1, Bristol-Myers Squibb(BMS), 1, Gilead, 1.
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Background/Purpose: GWAS have identified multiple genetic regions that confer risk for juvenile idiopathic arthritis (JIA).
However, identifying the single nucleotide polymorphisms (SNPs) that drive disease risk has been impeded by the fact that
the SNPs used to identify risk loci are in linkage disequilibrium (LD) with hundreds of other SNPs. Since the causal SNPs
remain unknown, it is difficult to identify target genes, and thus use genetic information to elucidate disease biology and
inform patient care. We have therefore developed a functional genomics pipeline to identify causal variants and their target
genes on JIA risk haplotypes.

Methods:We designed 180 bp oligonucleotides (“oligos”) representing 7,312 SNPs in LD with the tag SNPs on JIA risk loci
(r2 = 0.80).Oligos were bar coded and cloned into a green fluorescence protein (GFP)-carrying plasmid vector behind a min-
imal promoter. We transfected our oligo libraries into myeloid K562 cells to conduct a massively parallel reporter assay
(MPRA) in which GFP expression for each of the 7,312 SNPs was compared to the common allele. We then used 3D chro-
matin data to identify the chromatin loops harboring the enhancers carrying SNPs that screen positive on MPRA. We used
K562 cells stably transfected with the epigenome editing enzyme dCas-KRAB and gRNAs across the enhancer regions in
the TRAF1 and LNPEP/ERAP2 loci, inducing dCas-KRAB with doxycycline and using qrtPCR to query expression levels
of genes within the same chromatin loops.
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Results:We identified n=44 SNPs that showed a significant difference in gene expression (FC > 2.0, FDR = 0.05) when com-
pared to the common allele. After stimulating K562 cells with IFNγ (250 ng/ml), we identified an additional 42 SNPs that showed
significant effects on gene expression that were not identified in unstimulated cells. In many cases, we identified multiple alleles
on the same haplotype, although these alleles were not necessarily within the same functional element (e.g., intergenic vs intro-
nic enhancers). Ablating the intergenic enhancer harboring rs10985080 on the TRAF1 haplotype using CRISPRi significantly
reduced the expression of PHF1, but not C5, which is in the same chromatin loop. Using a similar approach for an intergenic
enhancer in the LNPEP/ERAP2 locus, we found reduced expression of both LNPEP and ERAP2 but not CAST.

Conclusion: We demonstrate proof-of concept for identifying causal variants on JIA risk haplotypes based on observed
functional properties that distinguish them from the SNPs in which they are in LD. We also demonstrate that, once these var-
iants are identified, target genes can be quickly identified using publicly available 3D chromatin data and additional functional
assays such as CRISPRi.

Disclosure: K. Jiang: None; t. liu: None; R. Tewhey: None; S. Kales: None; Y. Park: None; J. Jarvis: None.

CRISPi identifies target genes of enhancers harboring JIA-associated variants detected on MPRA. (A). gRNAs used for epigenome editing exper-
iments. The scrambled gRNA is a non-targeting negative control gRNA. For each experiment, 4 gRNAs were targeted to the functional regions of
intergenic enhancers in the TRAF1 locus and the ERAP2/LNPEP locus. (B) Attenuation of the intergenic enhancer at the TRAF1 locus significantly
reduced expression of PHF19, but not C5 (not shown). Off-target effects are monitored by showing that these gRNAs have no effect on HBE1
expression, but that gRNAs directed to an enhancer known to regulated HBE1 attenuates expression. Bar graphs summarize the results of 4 inde-
pendent experiments. (C) Attenuating the intergenic enhancer in the LNPEP/ERAP2 locus reduces expression of both LNPEP and ERAP2, but not
the adjacent gene, CAST, nor the HBE1 gene (not shown). In each experiment, scrambled versions of the gRNAs had no effect on expression of
the putative targets. **p<0.01; ***p<0.001.
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Background/Purpose: Understanding the differences in the immune system between sexes is important to elucidate
the pathogenesis of autoimmune diseases which are more prevalent in females than males. One of the two X chromo-
somes of females is silenced through X chromosome inactivation (XCI) to compensate for the difference in the X chro-
mosome dosage between sexes. There exist several genes which ’escape’ from XCI, which could contribute to the
differential gene expression between sexes. The differences in the escape across cell types are still poorly character-
ized, especially across immune cell types, even though a large number of immune-related genes are located on the
X chromosome. Although previous studies suggested that abnormal escape of a few immune-related genes could con-
tribute to autoimmune diseases, systematic evaluation of the association between escape and autoimmune diseases
has not been conducted.

Methods: We investigated the escape across immune cell types utilizing the largest scale scRNA-seq datasets

Degree of escape tended to be higher in lymphoid cells than in myeloid cells. The plots indicate the result of the comparison of log2 fold changes in
the DEG analysis (left) and the ratio of the expression from the inactivated X chromosome (right) between CD4 positive T cells (x-axis) and mono-
cytes (y-axis). The dashed lines indicate y = x.
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(1)�1,000,000 peripheral blood mononuclear cells (PBMCs) from 489 East Asian participants (Asian Immune Diversity Net-
work), (2) �1,000,000 PBMCs from 147 Japanese (72 COVID19 patients and 75 healthy participants) (3) �1,000,000
PBMCs from 162 systematic lupus erythematosus patients and 99 healthy participants including East Asian and European.

We performed differential expression gene (DEG) analysis between sexes across immune cell types. In addition, we newly
developed a method, single-cell Level inactivated X chromosome mapping (scLinaX), which directly quantifies gene
expression from the inactivated X chromosome (Xi). Although the previous studies required plate-based scRNA-seq data

The scLinaX successfully detected the escape from the inactivated X chromosome for the previously reported escapee genes. A plot indicating the
ratio of the gene expression from inactivated X chromosome quantified by scLinaX (y-axis) and the positions on the X chromosome (x-axis). The
color of the points indicates whether the genes escape from the X chromosome inactivation or not based on the previous literature. The error
bar indicates the standard deviations.

Comparison of the ratio of the gene expression from inactivated X chromosome between healthy control (HC) subjects (x-axis) and systemic lupus
erythematosus (SLE) subjects (y-axis). The error bar indicates the standard deviations.
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which had rich per-cell information at the cost of throughput and cost efficiency for analyzing escape, scLinaX could be
applied to the droplet-based scRNA-seq data which are high throughput and widely used.

Results: DEG analysis for each immune cell type revealed that degree of female-biased expression of escapee genes was
stronger in lymphocytes than in myeloid cells (Figure 1). The scLinaX successfully detected the gene expression from the
Xi for the previously reported escapee genes (Figure 2). The scLinaX revealed the stronger degree of escape in lymphocytes
than in myeloid cells suggesting that difference in escape makes the heterogeneity of sex-associated differential gene
expression across cell types (Figure 1). We also found several genes which had female-biased expression while showing lit-
tle evidence of the escape in scLinaX analysis, emphasizing the limitation of DEG analysis and the importance of comple-
mentary analysis, such as the scLinaX. We evaluated the association between diseases (e.g. SLE) and escape and found
little evidence of association, suggesting that abnormal escape in disease conditions might be not common but rather spe-
cific for a limited set of reported genes and cell types (Figure 3).

Conclusion: As demonstrated with several public datasets, scLinaX could be applied to a wide variety of scRNA-seq data-
sets. This study would contribute to expanding the current understanding of the XCI and escape and their contribution to
autoimmune diseases.

Disclosure: Y. Tomofuji: None; R. Edahiro: None; Y. Shirai: None; K. Sonehara: None; Q. Wang: None;
A. Kumanogoh: None; Y. Okada: None.
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Background/Purpose: Gene expression analysis coupled with machine learning (ML) holds the promise of identifying sub-
sets of patients with heterogeneous diseases, such as systemic lupus erythematosus (SLE), a multi-organ autoimmune dis-
ease with known diversity in both clinical presentation and gene expression profiles. However, phenotype prediction based
on gene expression has often relied on the performance of individual genes without a systems biology context. To address
this, we created an interpretable ML approach to predict clinical phenotype of SLE patients in a non-invasive manner using
blood transcriptomic profiles.

Methods: We developed a sequential grouped feature importance algorithm to assess the performance of gene sets,
including those identifying immune and metabolic pathways and cell types known to be abnormal in SLE, in predicting
the presence of lupus as well as disease activity and organ involvement. We normalized, merged, and batch-corrected
publicly available datasets and created six ML models to predict SLE from healthy controls (CTL), inactive SLE from
CTL, active from inactive SLE, lupus nephritis (LN) from CTL, LN from non-renal lupus, and rheumatoid arthritis
(RA) from SLE.
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Results: The SGFI algorithm first selects the best gene set to predict phenotype for the model, and then sequentially adds in
additional gene sets if they improve the performance of the model (Figure 1A). SGFI provides a way to reduce the high
dimensionality of transcriptomic datasets meaningfully, as it incorporates prior knowledge of biology into the data while also
selecting pathways in an unbiased manner, leading to biologically informative conclusions. After feature selection, the best
gene set combination was found via 10-fold cross validation on the train set and then evaluated on the test set (Figure 1B-
D). We then performed gene set variation analysis to examine how these pathways differ across clinical phenotypes
(Figure 1E). Gene sets related to interferon, tumor necrosis factor, the mitoribosome, and anergic/activated T cell were the

Figure 1. Results from the SLE vs. CTL ML pipeline. A) Sankey plot of the results from feature selection. Feature groups chosen in five or more sub-
samples are shown in the plot. Feature groups are separated by the symbol, ‘+’. The average mean misclassification error (MMCE) of each com-
bination across the subsamples and the number of subsamples (n) that module was shown is next to the gene sets. B) Results from evaluation of
the final model on the test set. C) Receiver operating characteristic and D) precision-recall curves of final model on the test set. GSVA results of E)
interferon (IFN), F) large subunit of mitoribosome (Mito Large Ribo), and G) tumor necrosis factor induced genes (TNF).
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best predictors of phenotype in all classifications (Table 1). The ML models created with those genes as features had excel-
lent performance with AUCs ranging from 0.842 to 0.989 and accuracies of 0.824 to 0.942 (Table 1).

Conclusion: A novel feature selection approach combined with interpretable ML performs extremely well in predicting SLE
phenotypes and in separating patients with lupus from both normal and those with RA. Moreover, since interpretable ML can
be used to suggest potential causal relationships, these results point to associations between the molecular pathways iden-
tified in each model and manifestations of SLE pathogenesis. This innovative ML approach can help improve recognition of
SLE phenotypic subsets and additionally be applied to other diseases and tissues.

Disclosure: E. Leventhal: None; A. Daamen: None; A. Grammer: None; P. Lipsky: None.
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Background/Purpose: Antinuclear antibodies (ANA) to intranuclear particles are found in the blood of people with and with-
out autoimmune diseases. To our knowledge, only 1 past genome-wide association study (GWAS) has sought to identify
genetic factors related to ANA positivity, reporting association with HLA-DR in a Japanese population (Terao C. et al Arthritis
Rheum 2014). Dissecting the genetic basis for ANA positivity would allow new insights into susceptibility to autoimmunity.

Methods:We employed data from the Mass General Brigham Biobank, containing linked electronic health records and gen-
otyping (Illumina’s Multi-Ethnic Genotyping Array or Global Screening Array chips) for >65,000 consented patients. We iden-
tified subjects with genotyping and results for either hep2 or ML immunofluorescence ANA assays (1989-2022). ANA+,
those with ≥1 result of ≥ 1:80 titer, were compared to ANA-, those with no positive ANA results. After quality control, we
imputed using the Haplotype Reference Consortium, excluding variants with imputation score < 0.5. Classical HLA alleles
and amino acids for HLA genes were imputed with SNP2HLA using TopMed HLA data as reference. We restricted analyses
to those with predicted European ancestry (1000 Genomes EUR group; 82% of biobank subjects). Diagnostic codes iden-
tified 8 autoimmune diseases: systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), scleroderma (SSc), Sjogren’s

Table 1. Summary of the accuracy metrics in the six machine learning models constructed for different patient classification problems.
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syndrome, mixed connective tissue disease (MCTD), multiple sclerosis (MS), primary biliary cirrhosis (PBC), and
autoimmune thyroid disease (ATD). GWAS for ANA + vs – was done in PLINK2, with logistic regression adjusted for age,
sex and 4 genetic principal components. We also tested for associations with HLA alleles and amino acids, adjusting for
these variables.

Results:We studied 12,875 subjects with ANA and genotyping results: 7,035 ANA + vs. 5,840 ANA -. The female/male ratio
was similar in both groups: 62.9% female in ANA+ vs. 62.1% in ANA- (p 0.39). Patients who were ANA+ were older than the
ANA- (56.1 ± 15.8 vs. 52.1 ± 15.2 years, p< 0.0001). Overall, by billing codes, SLE, RA, SSc, Sjogren’s syndrome,
MCTD, MS, PBC and ATD were present in 538, 1425, 159, 370, 65, 354, 63 and 408 subjects (with ANA+ proportions
71%, 55%, 78%, 74%, 82%, 55%, 63%, and 62% respectively).Of ANA+ patients, 33% had ≥1 of the 8 autoimmune dis-
eases, as did 19% of ANA- patients. 8,073,314 SNPs with MAF >=0.01 were included. The strongest GWAS association
with ANA+ was for rs3134951 on chromosome 6 in the HLA region with OR 1.2 (95% CI 1.1-1.3, p 1.6×10-9) (Table 1,
Figure 1). HLA region association analysis revealed HLA-DQB1:0201 allele had strong association with OR 1.3 (95% CI
1.2-1.3, p 9.2×10-11). HLA-DRB1:03 and HLA-B:08 alleles also had significant associations (Figure 2). We identified 2 sug-
gestive novel loci for ANA +, one in LOC105373419 gene (rs60343674) and the other in ABHD5 gene (rs12489159).
(Figure 1)

Conclusion: These results confirm that HLA-DRB, as well as newly identified HLA-DQB1 and HLA-B, are strong genetic
factors predisposing to ANA positivity in this European ancestry population. We are pursuing stratified analyses by ANA pat-
tern and titer, sex, and autoimmune disease.

Disclosure: J. Cui: None; J. Yee: None; L. Liang: None; J. Ellrodt: None; E. Oakes: None; H. Guan: None;
K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exagen Diag-
nostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5.
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Background/Purpose: GWAS have identified multiple genetic regions that confer risk for juvenile idiopathic arthritis (JIA).
However, identifying the single nucleotide polymorphisms (SNPs) that drive disease risk has been impeded by the fact that
the SNPs that identify risk loci are in linkage disequilibrium (LD) with hundreds of other SNPs. Since the causal SNPs remain
unknown, it is difficult to identify target genes, and use genetic information to inform patient care. GWAS are also unable to
identify the cells impacted by disease-driving variants. We have shown that disease-driving variants on JIA haplotypes are
likely to impact monocytes and macrophages. We therefore used genotyping and functional data in primary human mono-
cytes/macrophages to nominate disease-driving SNPs on JIA risk haplotypes and identify their likely target genes.

Methods: We identified JIA risk haplotypes using Immunochip data from Hinks et al (Nature Gen 2013) and the meta-
analysis from McIntosh et al (Arthritis Rheum 2017), setting r2 at 0.80.We used existing genotyping data from 3,939 children
with JIA and 14,412 healthy controls to identify SNPs that: (1) were situated within open chromatin in multiple immune cell
types and (2) were more common in children with JIA than the controls (p< 0.05).We next identified those SNPs that
occured within regulatory regions. We intersected the chosen SNPs (n=846) with regions of bi-directional transcription initi-
ation characteristic of non-coding regulatory regions detected using dREG to analyze GROseq data. Finally, we used
MicroC data to identify gene promoters interacting with the regulatory regions harboring the candidate causal SNPs.

Results: From the list of n=846 SNPs, we identified 190 SNPs that overlap with dREG peaks in monocytes and126 SNPs
that overlap with dREG peaks in macrophages. Of these SNPs, 101 were situated within dREG peaks in both monocytes
and macrophages, suggesting that these SNPs exert their biological effects independent of the cellular activation state.
MicroC data in monocytes identified 20 genes/transcripts whose promoters interact with the enhancers harboring the SNPs
of interest and therefore are the likely target genes. These included genes known to regulate interferon responses (IRF1,
ERAP2) and well as genes broadly associated with leukocyte activation (JAK1, PIK3CG).

Conclusion: We demonstrate that SNPs on JIA risk haplotypes that are candidate causal variants can be further screened
using functional data such as GROseq. This screening process identifies a finite number of candidate causal SNPs, the
majority of which are likely to exert their biological effects independent of cellular activation state in monocytes. Three dimen-
sional chromatin data generated with MicroC identifies the genes likely to be influenced by these SNPs. These studies dem-
onstrate the importance of investigations into the role of innate immunity in JIA.

Disclosure: E. Haley: None; g. Barshad: None; A. He: None; E. Rice: None; E. Crinzi: None; M. Sudman: None;
S. Thompson: None; C. Danko: None; J. Jarvis: None.
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Background/Purpose: GWAS have identified multiple genetic regions that confer risk for juvenile idiopathic arthritis (JIA).
However, identifying the single nucleotide polymorphisms (SNPs) that drive risk has been impeded by the fact that the SNPs
that identify risk loci are in linkage disequilibrium (LD) with hundreds of other SNPs. Since the causal SNPs remain unknown,
it is difficult to identify target genes or use genetic information to inform treatment. GWAS are also unable to identify the cells
whose function is impacted by the disease-driving variants. We used genotyping and functional data in primary human
CD4+ T cells to nominate disease-driving SNPs and identify their likely target genes.

Methods: We identified JIA risk haplotypes using Immunochip data from Hinks et al (Nature Get 2013) and McIntosh et al
(Arthritis Rheum 2017), setting r2 at 0.80.We used existing genotyping data from 3,939 children with JIA and 14,412 healthy
controls to identify SNPs that were present within open chromatin in multiple immune cell types and more common in chil-
dren with JIA than the controls (p< 0.05) .We next sought to identify those SNPs most likely to occur within regulatory

Venn diagram showing the overlap of genes interacting with enhancers harboring candidate causal SNPs on JIA risk haplotypes. Results from Jur-
kat T cells, commonly used in models of T cell activation, are shown for comparison.
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regions in both resting and activated human primary CD4+ T cells by overlaying the chosen SNPs (n=846) with bi-directional
transcription initiation characteristic of non-coding regulatory regions detected using dREG to analyze precision run-on
sequencing (PROseq) data. Finally, we used MicroC to detect gene promoters interacting with the regulatory regions har-
boring the candidate causal SNPs.

Results:We identified 138 SNPs situated within dREG peaks in resting CD4+ T cells, 119 in PMA-stimulated CD4+ T cells (2 hr
stimulation), and 150 that occurred in dREG peaks in CD3-CD28-IL2-stimulated CD4+ T cells (7 days’ stimulation). We identi-
fied n=74 SNPs that appeared in dREG peaks under all 3 conditions, suggesting that their biological effects are exerted on both
resting and activated cells, while those unique to activation phases (20 in resting cells, 20 in PMA-activated cells, and 39 in
CD3-CD28-IL2-activated cells) may exert their effects only under specific biological conditions. MicroC studies identified n=41
genes that interacted with enhancers harboring the candidate causal SNPs in resting CD4+ T cells, n=39 in CD4+T cells acti-
vated with ionomycin and PMA (30 min) and n=38 in CD4+ T cells activated with CD3/CD28/IL2 (7 days).There was consider-
able overlap in these gene sets, as shown in the figure, while other gene-enhancer interactions were cell-state-specific.

Conclusion: We demonstrate that SNPs on JIA risk haplotypes that are seen more frequently in patients than controls can
be further filtered by their presence within functional regulatory elements (detected by PROseq) in primary human CD4+ T
cells. Some of these regulatory elements are unique to the activation state of the cells, supporting the idea that some SNPs
may exert their biological effects only in specific biological contexts. Finally, we demonstrate that newer methods for query-
ing 3D chromatin structures (e.g., MicroC) can crisply identify the genes influenced by regulatory elements harboring these
SNPs, and, thus, the immunological processes impacted by disease-driving genetic variants.

Disclosure: E. Haley: None; g. Barshad: None; K. Jiang: None; A. He: None; E. Rice: None; M. Sudman: None;
S. Thompson: None; E. Crinzi: None; C. Danko: None; J. Jarvis: None.
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Background/Purpose: 10X Visium spatial transcriptomics evaluates gene expression in a 50μm tile coordinate of a sec-
tioned tissue, yielding heterogeneous cell sampling. Spatial PCA algorithm was developed using homogenous tissue types
with distinct boundaries to identify like tissue regions and determine the cellular context of spatial coordinates for spatial tran-
scriptomic analyses [1]. However, it is less effective at differentiating like tiles from heterogenous tissue types such as the
minor salivary gland; the target tissue of Sjögren’s disease (SjD). This study introduces a novel approach, HistoPCA, that
connects pathologically annotated and segmented images with spatial coordinates derived from minor salivary gland biop-
sies to group like tiles based on similar cellularity.

62



Methods: Histopathological images of minor salivary gland biopsies were annotated based on tissue type (fibrosis, glandu-
lar, inflammatory, fat), then annotations were combined with spatial coordinates using the novel HistoPCA algorithm. Image
segmentation was used to obtain cell numbers in tiles and combined with pseudo-color percentages associated with certain
tissue types to perform unsupervised KMeans clustering. Differential expression (DE) between SjD cases and controls was
analyzed using pseudo-bulk gene expression, then analyzed by Ingenuity Pathway Analysis (IPA).

Results: HistoPCA and UMAPwith KMeans clustering outperformed Spatial PCA (Adjusted Rand Index (ARI) of 0.52 vs 0.51),
identifying four distinct clusters in minor salivary gland. Despite distinct features such as inflammation in Cluster 1 (21% inflam-
matory, 32% fibrosis, and 23% glandular tiles) and increased glandular involvement in Cluster 3 (0% inflammatory, 48% fibro-
sis, and 41%glandular tiles), DE and pathway analyses showed similar patterns of dysregulation in SjD cases (n=28) compared
to controls (n=16). As a positive control, elevated interferon signatures were observed in all SjD cases and anti-Ro positive SjD
cases (n=19) compared to controls across all clusters [2]. Additional immune pathways (T cell receptor, Th1, Th2, and IL-4 sig-
naling, etc.) were also upregulated in SjD cases while CTLA4, IL-10, and IL-12 signaling pathways were downregulated.

Conclusion: HistoPCA is a novel approach that uses histopathological and segmentation data to successfully group like
tiles from spatial transcriptomic analysis of heterogeneous tissues, e.g., minor salivary gland. Cluster annotation of HistoPCs
(principal components), followed by pseudo-bulk DE and pathway analyses identified four clusters with dysregulated
immune pathways in SjD.Further, dysregulation of immune pathways in Cluster 3, which was devoid of tiles associated with
inflammation, indicates potential glandular involvement in SjD pathogenesis. Future analyses within spatial contexts will pro-
vide additional insights into the role of different cell/tissue types in SjD pathobiology of the salivary gland.

References:

[1] Shang L, et al. Nat Commun. (2022); 13:7203
[2] Hjelmervik TOR, et al. Arthritis Rheum (2005);52(5):1534-44
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Background/Purpose: Hyperuricemia (HU) is reported as a risk factor for gout and associates with diverse diseases,
including ulcerative colitis (UC), while its mechanism remains unclear. In this study, we aim to explain UA effect based on
the hypothesis that UA-binding proteins function as UA sensors and regulate various physiological processes.
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Methods: UA-binding proteins were detected by proteomics following a pull-down assay with UA-binding beads and
human colorectal Caco-2 cells homogenate. Specific binding of these candidate binding proteins was confirmed by binding
assay with in vitro synthesized proteins using cell-free method. UA was exposed to the cells after filtering by 0.2 μm filter to
avoid UA crystals. The cellular levels of iron, ROS, and lipid peroxidation (MDA) were measured with FerroOrange, CellROX®,
MDA assay kit, respectively.

Results: Six proteins were found to be potential to bind to UA by pull-down assay. Specific binding of UA to these proteins
was confirmed by binding assay using in vitro synthesized proteins, where NDFIP1 showed the highest binding rate (Fig. 1).
Binding domain was narrowed down by binding assay with UA-binding beads and in vitro synthesized partial NDFIP1 pro-
tein. To find the binding sites, docking simulation of AlphaFold2-predicted NDFIP1 and UA was carried out. As a result, intra-
cellular C-terminal sequences of NDFIP1 was suggested as UA-binding region.

Exposing UA to Caco-2 cells caused cell death and the viability decreased with increasing UA concentration (Fig. 2A). In
addition, as UA significantly increased intracellular iron, ROS and MDA level (Fig. 2B-D), suggesting that high UA level could
induce ferroptosis, which is associated with UC.

Figure 1. Specific binding of NDFIP1 to UA. NDFIP1 bound to UA-binding beads was approximately 7 times as much as that of control.

Figure 2. Ferroptosis induced by UA. Exposing UA to Caco-2 cells caused cell death (A) and led to higher intracellular iron (B), ROS (C), and MDA
(D) levels.
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Since NDFIP1 is known as a ubiquitin ligase adaptor and promotes ubiquitination of DMT1 (divalent metal transporter 1, an
iron transporter), mRNA and protein expressions of DMT1 were measured as Fig. 3, where UA increased DMT1 protein sig-
nificantly but not mRNA level.

Exposure of DMT1 blocker 2 reduced UA-induced ferroptosis. Furthermore, knockdown of NDFIP1 by transfecting siRNA
lowered the difference of ferroptosis level between UA exposed and control groups.

Conclusion: NDFIP1 was found as UA binding protein and was suggested as a UA sensor that regulates HU-induced fer-
roptosis by modulating DMT1.

Disclosure: Q. Zhu: None; H. Arakawa: None; Y. Shirasaka: None; I. Tamai: None.
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Ankara, Turkey, 15National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of
Health (NIH), Bethesda, MD

Figure 3. Effect of UA on DMT1 expression. Exposing UA to Caco-2 cells increased DMT1 protein expression significantly (B), but not the mRNA
level (A).
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) is a complex inflammatory condition of childhood. It can
be complicated by macrophage activation syndrome (MAS), a secondary form of hemophagocytic lymphohistiocytosis
(HLH). Studies have identified an enrichment of HLH variants in sJIA patients with MAS compared with those without
it. However, the role of these variants in sJIA in general is not known. The goal of our study is to determine whether rare var-
iation in HLH genes contributes to the risk of developing sJIA.

Methods: Targeted sequencing of HLH genes (LYST, PRF1, RAB27A, STX11, STXBP2, UNC13D) was performed in sJIA
subjects with European ancestry from the International Childhood Arthritis Genetics Consortium cohort using Illumina Nex-
tera CustomCapture Assays and Illumina sequencers. Data processing and quality control were performed using a Genome
Analysis Toolkit-based pipeline. Variants were filtered to retain high-quality, protein-altering variation on Ensembl canonical
transcripts and stratified by minor allele frequencies (MAF). Healthy control exomes were extracted from the database for
genotypes and phenotypes (accession number: phs000280.v8.p2). Rare variant association testing (RVT) was done with
sequence kernel association test (SKAT). A burden test was also performed with the SKAT package. Significance was
defined as p< 0.05 after 100,000 permutations.

Results: Sequencing data from 524 sJIA cases were jointly called and harmonized with exome-derived target data from
2952 controls. Subjects were excluded if they had amonogenic disease (n=6), dissimilar genetic ancestry (39 cases, 22 con-
trols), or > 10% missingness (6 controls). Analysis of the remaining 479 sJIA cases revealed 71 rare HLH gene variants,
including recurrent ultra-rare (MAF < 0.001) variants in LYST and UNC13D.We also observed 2 people in the sJIA cohort
who had the STXBP2mutation Ala429Val, which has been associated with secondary HLH and severe Covid. RVT compar-
ing the variant distributions of sJIA cases and controls revealed a significant association with rare (MAF < 0.01) variants of
STXBP2 (p=0.019) and ultra-rare variants of STXBP2 (p=0.006) and UNC13D (p=0.045). Sub-analysis of patients with
known MAS status showed that the distribution of rare variants of UNC13D was different in 32 sJIA patients with MAS than
in 90 without it (p=0.0047) or 2930 controls (p=0.03). There was an increased frequency of individuals with ≥1 rare HLH var-
iants in all sJIA groups compared to the controls (Figure 1), with sJIA patients with a history of MAS having the highest fre-
quency. Similarly, the full cohort (p=0.009) and those with MAS (p=0.025) had a higher burden of HLH variants than
controls, whereas those without MAS did not (p=0.12).

HLH: hemophagocytic lymphohistiocytosis, MAS: macrophage activation syndrome, sJIA: systemic juvenile idiopathic arthritis, dbGaP: database
of Genotypes and Phenotypes
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Conclusion: We found that the association of HLH variants with sJIA is not purely linked to MAS. STXBP2 was signif-
icantly associated with sJIA while showing no association with MAS. Moreover, the frequency of HLH gene variants
trended higher in MAS-negative sJIA than in control subjects. As seen in prior studies, UNC13D was associated with
MAS. Taken together, this suggests that HLH variants may play a role in the pathophysiology of sJIA in general, and
not only in MAS.

Disclosure: M. Correia Marques: None; D. Rubin: None; E. Shuldiner: None; M. Datta: None; E. Schmitz: None;
A. Grom: Novartis, 2, 5, Pfizer, 2, 5, Sobi, 2, 5; D. Foell: Boehringer, 6, Novartis, 5, 6, Sobi, 5, 6;M. Gattorno: Novartis,
5, 6, Sobi, 5, 6; J. Bohnsack: AbbVie/Abbott, 5, Janssen, 5, Sobi, 5;R. Yeung: Pfizer, 6; S. Prahalad: None; E.Mellins:
Codexis, 5, Genentech, 5, GlaxoSmithKlein(GSK), 5; J. Anton Lopez: None; C. Len: None; S. Oliveira: None; P. Woo:
None; S. Ozen: None; I. Consortium: None; Z. Deng: None; M. Ombrello: None.
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Background/Purpose: Abnormal cytokine regulation is the fundamental pathology of immune-mediated diseases
(IMDs). Clinical transcriptome data has a potential to monitor real-time cytokine pathway activities of each IMD patient and
guide treatment choices. However, multiple confounders including immunosuppressive therapies and experimental batch
effects obscures the biologically relevant signals underlying clinical transcriptome data. The aim of this study is i) to establish
an analytical strategy to accurately quantify cytokine pathway activities excluding the confounder effects and ii) elucidate the
similarity and dissimilarity across 10 immune-related diseases by applying our strategy to the clinical transcriptome
database.

Methods: We utilized the ImmuNexUT database, the largest open-access database of clinical transcriptome data with
28 FACS-sorted immune cell subsets obtained from 10 IMDs: SLE, idiopathic inflammatory myopathy (IIM), SSc, MCTD,
SS, RA, Behcet’s disease (BD), adult-onset Still’s disease (AOSD), ANCA-associated vasculitis (AAV), and Takayasu arteritis
(TAK) (Figure 1). Using the combination of supervised and unsupervised approaches, we learned the cytokine-induced tran-
scriptome alterations from a large-scale in-vitro cultured fibroblast experiments stimulated by eight cytokines: IFN-α, IFN-γ,
TNF-α, IL-1β, IL-6/sIL-6R, IL-17, IL-18 and TGF-β1 (n=506 samples in total). We then transferred the knowledge to the clin-
ical transcriptome data. To mitigate the different statistical power due to unbalanced sample sizes across 10 IMDs, we
applied the multivariate adaptive shrinkage approach.
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Results: We first took an unsupervised approach and conducted the principal component analysis (PCA) of the
cytokine-stimulated fibroblast datasets to learn the transcriptome axes reflecting multiple cytokine signatures. We then proj-
ected clinical transcriptome data onto the PC space and confirmed that IMDs were separated by cytokine signatures, with a
pronounced shift in SLE. We next took a supervised approach and detected the IMD- and cytokine-related transcriptome
signatures from both datasets. By jointly analyzing both signatures simultaneously, we successfully characterized the tran-
scriptome similarity and dissimilarity across 10 immune-related diseases from a viewpoint of cytokine-related signatures.
The cytokine signatures grouped IMDs into two clusters: the autoimmune diseases (MCTD, SLE, IIM, SSc, RA and SS)
and autoinflammatory diseases (BD, AAV, and TAK).

Figure 1. The overview of datasets and analytical strategies. We analyzed transcriptome data of 10 immune-related diseases using the knowledge
obtained from transcriptome data of cytokine stimulated fibroblasts. We utilized both unsupervised and supervised approaches.
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Conclusion: Our new analytical strategy successfully detected cytokine-related transcriptome characteristics of 10 IMDs,
which would be a foundation to elucidate the IMD pathology.

Disclosure: H. Takahashi: None; H. Hatano: None; M. Nakano: None; H. Tsuchiya: None; M. Ota: Chugai, 12, MO
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ported by Chugai Pharmaceu; T. Okamura: Chugai Pharmaceutical., 12, belong to the Social Cooperation Program,
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AbbVie/Abbott, 6, Asahi Kasei, 5, 6, Astellas, 6, AstraZeneca, 6, Ayumi, 6, Bristol-Myers Squibb(BMS), 5, 6, Chugai
Pharmaceutical., 5, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly, 5, 6, Janssen, 6, Novartis, 6, Ono, 6, Pfizer, 6, Sanofi,
6, Tanabe Mitsubishi, 5, 6, Tsumura, 5; K. Ishigaki: None.
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Background/Purpose: The transcription factor Autoimmune Regulator (AIRE) is crucial for the establishment of central tol-
erance in the thymus. Recently, peripheral CD45+ extrathymic AIRE-expressing cells (eTACs) have been identified, which
share features with antigen presenting cells, such as dendritic cells (DCs). Although, nuclear factor (NF)-κB signaling has
been implicated in thymic AIRE expression, stimuli and pathways that induce extrathymic AIRE expression are hitherto
unknown. We aimed to unravel the molecular mechanisms underlying the regulation of extrathymic AIRE expression in
eTACs and DCs.

Methods: Confocal imaging was performed on secondary lymphoid tissues, including tonsils and lymph nodes to identify
and characterize eTACs. Second, we employed a novel sorting strategy to isolate DCs and eTACs from tonsil tissue for
RNA-sequencing (seq) to generate transcription profiles. To study the regulation of AIRE, monocyte-derived DCs (moDCs),
DCs and eTACs were stimulated by anti-CD40 to induce NF-κB activation. Gene transcription and protein expression levels
of AIRE, indoleamine-2,3-dioxygenase (IDO), programmed death ligand-1 (PD-L1) and non-canonical NF-κB signalling com-
ponents were detected by real time-PCR, flow cytometry, Western blot and/or confocal microscopy. Activation of NF-κB
signalling was modulated by siRNA-mediated silencing or using a small molecule inhibitor (SMI) of activating kinases.

Results: In human tonsil and lymph node tissue AIRE+ cells were identified, which displayed DC characteristics, including
MHCII and CD40, but were relatively low for CD11c. Bioinformatic analysis on RNA-seq derived gene expression profiles
of sorted eTACs and DCs from tonsil tissue revealed an increased expression of AIRE and immunoregulatorygenes, includ-
ing IDO and PD-L1 in eTACs compared to DCs. In addition, the expression of genes implicated in non-canonical NF-κB sig-
naling, including NIK and CD40, were significantly higher in eTACs compared to DCs. CD40 stimulation has been shown to
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be critical for IDO production by moDCs. CD40-stimulation of moDCs resulted in the activation of non-canonical NF-κB sig-
naling, which was accompanied by upregulation of AIRE, IDO and PD-L1 expression. Interestingly, the induction of AIRE
expression was abrogated by siRNA-mediated silencing of NF-κB-inducing kinase (NIK) . Likewise, CD40 stimulation of
sorted eTACs and DCs resulted elevated AIRE, IDO and PD-L1 expression levels. Subsequently, modulation of NIK via an
SMI resulted in the abrogation of AIRE, IDO and PD-L1 expression in eTACs and DCs. In contrast, specific modulation of
canonical NF-κB signaling had no significant effects on AIRE, IDO and PD-L1 expression in CD40-stimulated eTACs
and DCs.

Conclusion: Collectively, our data demonstrate that AIRE expression, as well as the expression of the immunoregulatory
molecules IDO and PD-L1 in eTACs and DCs can be induced through CD40 stimulation in a non-canonical NF-κB signaling
dependent manner. These findings concerning the regulation of AIRE and immunoregulatory molecule expression may point
towards a novel role of eTACs in peripheral tolerance.

Disclosure: G. van Laar: None; L. Huitema: None;B. helder: None; J. Fergusson: None;H. Spits: None; J. van Ham-
burg: None; S. Tas: None.
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Background/Purpose: Activated macrophages (Mph) can be subdivided in at least 2 major subgroups according to their
polarization into classical pro-(M1-Mph) or anti-inflammatory (M2-Mph) subtypes. Together with fibroblasts they are consid-
ered key mediators of tissue remodeling in chronic rheumatic diseases. Mph possess high plasticity and it is suggested that
an imbalance of M1/M2 Mph polarization might contribute to aberrant activation of fibroblasts (Fib) during tissue remodeling
and destruction, like in rheumatoid arthritis (RA). However, the causes of disrupted M1/M2 homeostasis are still not clear.
We conducted a project in order to investigate the interactions between synovial fibroblasts and differentiating and polarized
macrophages in vitro.

Methods:Macrophages were differentiated from purified monocytes out of peripheral blood from healthy donors and polar-
ized into M1 and M2 Mph over several days. Expression of CD80 TNFa and IL-12 were considered representative for M1
and expression of CD163, CD206 and IL-10 for M2. Fib isolated from osteoarthritis (OA) patients at passage 4-8 were co-
cultured with cell culture supernatant (SN) of polarized M1/M2-Mph. Similarly, Fb-SN was added to differentiating Mph.
For some experiments Fib were pre-stimulated with TNFa/IL1b to induce a proinflammatory RA-like phenotype. Fib read-
out included cytokine and MMP secretion and transcriptional expression of key markers COX-2, COL-1 and aSMA.
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Results: M1-SN had both pro-inflammatory and pro-fibrotic effects on Fib, as evidenced by upregulation of COX-2, aSMA
and COL-1. In addition, M1-SN induced a significant upregulation of IL-6 and MMP-3 in Fib. These effects were significantly
suppressed in presence of the selective JAK inhibitor (JAKi) Upadacitinib. M2-SN slightly downregulated IL-6, MMP-3,
COX-2 and aSMA expression. SN from TNFa/IL-1b pre-stimulated Fib induced a polarization of undifferentiated M0 Mph
towards the M2 phenotype as evidenced by expression of high levels of CD163, CD206 and IL-10. Addition of an anti-
IL-6 receptor Ab (tocilizumab) and JAKi both inhibited development of this anti-inflammatory phenotype. M0 polarization
towards M2 was also induced by M1-SN: CD163 was significantly upregulated by M1-SN, while IL-6, IL-8 and TNFa were
evidently downregulated by M1-SN. On the other hand, JAKi forcefully suppressed the effects of M1-SN on M0 Mph.

The Effects of M1/M2 Mph Supernatant on Synovial Fibroblasts in Vitro
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The Effects of TNFa/IL1b Pre-stimulated Synovial Fibroblasts Supernatant on M0 Mph in Vitro

The Effects of M1 Mph Supernatant on M0 Mph in Vitro
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Conclusion: Polarized Mph have s strong modulatory effect on the Fibs. On the other hand, pre-activated pro-inflammatory
Fib and polarized M1 themselves have also a significant effect on Mph polarization, supporting M2 differentiation. JAKi abro-
gate proinflammatory and profibrotic responses in Fib, while JAKi and anti-IL-6 also inhibited differentiation of Mph into M2,
thereby pointing to a new functional aspect of this Immunomodulator.

Disclosure: J. Li: None; Y. Cai: None; X. Guan: None; M. Ewald: None; L. Tykocinski: None; H. Lorenz: None;
T. Tretter: None.
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Background/Purpose: The pathophysiology of viral infection is related to elevated levels of inflammatory cytokines there-
fore also of the excessive activation of monocytes. Prolonged inflammation can cause fibrosis, a process involving the accu-
mulation of fibrous connective tissue and excess of extracellular matrix (ECM). The effector cells of fibrosis are
myofibroblasts, an activated phenotype of fibroblasts. Monocytes can be modulated in their action by the release of para-
crine factors from adult stem cells. Human dental pulp stem cells (hDPSCs) appear to be cells of low immunogenicity and
easily isolated. The aim of this study was to observe the action exerted by monocytes in an inflammatory and profibrotic envi-
ronment of viral induction and the effect on fibroblasts, as well as the modulating role of hDPSCs on monocytes and conse-
quently on fibrosis.

Methods: An in vitro model of fibroinflammation was set up using human fibroblasts and monocytes isolated respectively
from the skin and blood of healthy donors. Monocytes were activated with an imidazoquinoline (CL097) to simulate a viral
infection and then characterized by cytofluorimetric analysis. Fibroblasts were treated with activated monocyte conditioned
medium and the effect was verified by real-time PCR and western blot. Monocytes and hDPSCs were then co-cultured for
48 hours. Subsequently, the fibroblasts were treated for different times with the conditioned medium obtained from the
co-cultures. The expression level of the main inflammatory mediators and profibrotic factors was determined by real-time
PCR, western blot, immunofluorescence and ELISA immunoassay.

Results: Already after 48 hours of treatment with the conditioned medium of activated monocytes, a significant increase in
the expression of proinflammatory cytokines (IFNγ, IL-6 and IL-1β), immunomodulatory genes (CD55, COX2, CCL2 and
HLA-DRB1), Col1A1 and metalloproteinase 2 (MMP2) was observed in fibroblasts, while only prolonged exposure to the
conditioned medium for seven days induced an increase in the other profibrotic genes FN1, ICAM1 and αSMA (IFNγ
p < 0,05, the others p < 0,0001) (FIG.1).
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FIGURE 1 FIBROBLASTS TREATED FOR 48 HOURS OR 7 DAYS WITH CONDITIONED MEDIUM OF MONOCYTES ACTIVATED OR NOT
WITH CL097

FIGURE 2 FIBROBLASTS TREATED FOR 48 HOURS OR 7 DAYS WITH CONDITIONED MEDIUM OBTAINED FROM DIRECT/INDIRECT CO-
COLTURE OF CL097-MONOCYTES + hDPSCs
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Treatment for 48 hours of fibroblasts with the conditioned medium of activated monocytes maintained in co-culture with
hDPSCs induced a reduction in the expression ofCOX2 (p < 0,001) andHLA-DRB1 (p < 0,0001), an increase in the expres-
sion ofMMP2 (p < 0,0001) and Col1A1 (p < 0,05), decrease in IFNγ (p < 0,001) and increase in IL-10 (p < 0,0001) secreted
by fibroblasts, effect which persisted even after 7 days of treatment (FIG.2, 3).

Conclusion: The induction of a viral-type inflammatory environment by activated monocytes results in the early overexpres-
sion of proinflammatory cytokines and immunomodulatory genes and subsequently profibrotic genes in fibroblasts. The
anti-inflammatory effects exerted by hDPSCs on monocytes are revealed in the indirect modulation of the immune response
of fibroblasts by downregulation of HLA-DRB1, COX2, IFNγ and upregulation of IL-10. hDPSCs also exert antifibrotic and
ECM remodeling effects by inhibition of αSMA and increased expression of Col1A1 and MMP2. The next step will be to eval-
uate the role of hDPSCs secretoma in inflammatory conditions to modulate the fibrotic process.

Disclosure: M. Maccaferri: None; A. Pisciotta: None; G. Carnevale: None; C. Salvarani: None; E. PIGNATTI: None.
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FIGURE 3 FIBROBLASTS TREATED FOR 48 HOURS OR 7 DAYS WITH CONDITIONED MEDIUM OF DIRECT/INDIRECT CO-COLTURE OF
CL097-MONOCYTES + hDPSCs. COL1A1, FN1 AND αSMA PROTEINS WERE REVEALED IN FIBROBLASTS BY IMMUNOFLUORESCENCE
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Background/Purpose: Macrophages have been found to have a key role in Rheumatoid Arthritis. Depending on the
microenvironment, macrophages exist in a dynamic functional state which could be mainly grouped in a pro-
inflammatory state (M1 macrophages) and an anti-inflammatory state (M2 macrophages). In vitro, these conditions
can approximately be reproduced by means of cytokines such as lipopolysaccharide (LPS) and IFNγ for M1 classically
polarized macrophages or IL-4 and IL-13 for M2 alternatively polarized macrophages. Human dental pulp stem cells
(hDPSCs) are adult stem cells which have been found to exert immunomodulatory functions both by cell-to-cell contact
and in a paracrine way. The aim of our study was to assess the ability of hDPSCs to modulate the phenotype of
human macrophages.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from buffy coats by density-gradient centrifugation.
PBMCs were differentiated to macrophages for 7 days in RPMI supplemented with M-CSF to obtain M0 macrophages.
M0 macrophages were then polarized for 48 hours to M1 with LPS and IFNγ and to M2 macrophages with IL-4 and IL-13.
hDPSCs were seeded at 1:1 ratio both directly on macrophages and into Transwell insert for indirect co-culture. Macro-
phages in direct co-culture with hDPSCs were separated with human anti CD14 micro beads. Protein expression was mea-
sured by Western Blot. Gene expression was assessed by RT-PCR.

Results: Surface markers expression analysis showed that M1 macrophages were CD80+, HK2+, HLA-
DRB1+(p < 0.0001). Following co-culture, CD80 and HLA-DRB1 gene expression was further increased (p < 0.0001)
(Fig. 1a), data were also confirmed by protein expression (Fig. 1b). M1 macrophages showed elevated expression of the
transcriptional regulators JAK-1, -2, -3,STAT3, NF-kB and of pro-inflammatory cytokines (IL-6, TNFα, IL-1β, IFNγ) levels
(p < 0.0001) (Fig. 2). They also express elevated levels of the immune modulators IDO, PD-L1 and ICAM-1 confirmed by
protein expression (Fig. 3a, -b) and, of Fas-L and COX2 (Fig. 3a). The indirect co-culture enhanced the expression of STAT3,

Figure 1. Macrophages markers expression. a) Relative mRNA expression. M0 macrophages alone is the control group used to normalize data
(considered 1) expressed as fold change. ****p<0.0001. b) Representative western blot depicting proteins immune-probed. β-actin levels were
used as loading control. Indirect co-culture (IND CC), direct co-culture (DIR CC).
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Figure 2. Transcriptional regulators and cytokines expression calculated as fold change. ****p<0.0001. Indirect co-culture (IND CC), direct co-
culture (DIR CC).

Figure 3. Immune-modulator expression. a) Relative mRNA expression as fold change. b) Representative western blot lanes. ****p<0.0001. Indi-
rect co-culture (IND CC), direct co-culture (DIR CC).
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NF-kB, IL-1β, IL-6, Fas-L and decreased IFNγ expression (p < 0.0001) (Fig. 2, 3). The direct co-culture increased IL-6,-
ICAM-1 and COX2 expression and diminished IFNγ and Fas-L expression (p < 0.0001) (Fig. 2, 3). M2 macrophages were
CD206+, DC-SIGN+ and ALOX15+ and only the direct co-culture was able to enhance the HLA-DR, CD206, DC-SIGN
and IL-10 expression (p < 0.0001) (Fig. 1, 2). The direct co-culture increased the expression of CD206 and IL-10 in M0
non-polarized macrophages too (p < 0.0001) (Fig. 1, 2).

Conclusion: The biological factors secreted by hDPSCs supported the macrophages response to inflammation activating
the STAT3 and NF-kB pathways and, in contrast, enhancing the inhibitory membrane molecule FasL expression. The cell-
to-cell contact was shown to be the best immunomodulatory way reducing the IFNγ expression in inflammatory condition.
Further, in presence of anti-inflammatory cytokines, hDPSCs directly promoted the polarization of M0 macrophages
towards M2 phenotype and enhanced IL-10 expression which is a key cytokine in limiting the host immune response.

Disclosure: M. Maccaferri: None; A. Pisciotta: None; G. Carnevale: None; C. Salvarani: None; E. PIGNATTI: None.
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Background/Purpose: Behçet’s disease (BD) is a chronic vasculitis characterized by polymorphonuclear neutrophils
(PMNs) hyperactivation with unknown etiology. The over-productions of neutrophil extracellular traps (NETs) and pro-
inflammatory cytokines are increasingly implicated in BD (Clin Immunol. 2023; 250:109318). Aberrant metabolic intermedi-
ates have been identified as endogenous danger signals to elicit natural immune responses (Trends Endocrinol Metab.
2020; 31:712-724), yet relevant mechanisms in BD remained unexplored. Farnesyl pyrophosphate (FPP) is a key isoprenoid
intermediate in the mevalonate (MVA) pathway that triggers pro-inflammatory responses (Sci China Life Sci. 2015;
58:328-35) and cell death (PLoS Biol. 2021;19:e3001134). Thus, we aimed to reveal the immunometabolic aberrations of
BD, and highlight the pathogenic implications of FPP in BD-PMN hyperactivation.

Methods: Focusing on immunometabolism, we integrated and analyzed our published data of serum lipidomics and periph-
eral blood immunocyte transcriptomics. Transcriptomic analysis and qRT-PCR validated the enhanced MVA pathway and
suggested its metabolite FPP accumulated in BD-PMN.To elucidate the involvement of the MVA pathway in BD-PMN hyper-
activation, we intervened with its key enzymes using appropriate inhibitors and agonists (Fig 2). We assayed the level of FPP
in serum and PMN from BD and HC by targeted mass spectrum, and clinical correlations by Pearson correlation analysis.
We stimulated PMNs with FPP, and measured their production of pro-inflammatory cytokines by qRT-PCR and NETs by
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immunofluorescence. Then, we stimulated vascular endothelial cells (VECs) with the supernatant from FPP-stimulated
PMNs and measured the expression of activation/injury markers in the VECs by qRT-PCR.

Results: Our multi-omics analysis revealed that steroid biosynthesis was significantly elevated in BD serum, with consistent
metabolic aberration noted only in PMN (Fig 1A-1B), particularly in cholesterol biosynthesis (Fig 1C). More precisely, the
upregulation of enzymes upstream of FPP suggested the enhanced MVA pathway and accumulated intermediate FPP
(Fig 2). Furthermore, FPP was confirmed to be the key component of the MVA pathway promoting PMN activation, as its
inhibition decreased PMN cytokine productions (zoledronic acid, p< 0.0001), while its metabolism inhibition had facilitative
effects (BPH-652, p< 0.0001), and vice versa (FIN56, p< 0.0001). FPP was overexpressed in BD serum (p=0.0022) and
PMN (p=0.0397), and positively correlated with BD disease activity. Notably, FPP specifically promoted PMN to produce
proinflammatory cytokines and NETs in a dose-dependent manner, further damaging VECs and leading to the

Figure 1: Elevated Steroid Biosynthesis in BD Serum and PMN. A: Lipidomic analysis between treatment-naïve BD and HC serum. B: Gene Set
Enrichment Analysis (GSEA) of steroid biosynthesis pathway in BD and HC peripheral blood immunocytes, including bulk RNA-seq of PBMC
(GSE198533), PMN (GSE205867) and single-cell RNA-seq of PBMC (GSE198616). C: GSEA of steroid synthesis sub-pathways, such as bile
acids, steroid hormones, vitamin D, and cholesterol synthesis, in BD and HC PMN (GSE205867).
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overexpression of molecules related to inflammation (TNF-α, p< 0.0001), adhesion (ICAM-1, p=0.0006), and permeability
(VEGF, p=0.0004). And BD-PMN was hyper-responsive to FPP (Fig 3).

Figure 2: Aberrant Mevalonate Pathway in BD-PMN. A: A schematic diagram of the cholesterol biosynthesis pathway. Enzymes with significantly
elevated expression levels in BD-PMN, as verified by both RNAseq and qRT-PCR (N = 20), were marked in red. Potential agonists and inhibitors
were highlighted with green and purple arrows, respectively.

Figure 3: FPP Enhances Pro-Inflammatory Cytokine Production and NETosis in PMNs, with Hyper-Responsiveness in BD-PMN. A: qRT-PCR
measurement of TNF-α and IL-6 expression levels in PMNs from BD (red), and HC (blue), after stimulation with 10 μg/ml FPP (N=5). *, p<0.05;
**, p<0.01; ***, p<0.001; B: Representative immunofluorescence staining diagrams of 60 μg/ml FPP-induced NETosis in PMNs from BD and
HC, showing MPO (red) and DAPI-stained nuclei (blue); scale bar = 50 μm. MPO: Myeloperoxidase.
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Conclusion: Overall, our study revealed the aberrant immunometabolic profiles of BD and highlighted the effect of FPPon
promoting PMN hyperactivation, providing insight into the potential of targeting FPP for BD treatment. Further investigations
are in progress to elucidate the mechanisms.

Disclosure: M. Zhang: None; N. Kang: None; X. Yu: None; W. Liu: None; W. Zheng: None.
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Background/Purpose: Protein arginine deiminases (PAD) 4 is an enzyme that catalyzes the conversion of protein-
embedded arginine to citrulline. It is essential for neutrophil extracellular traps (NETs) formation which is implicated in multiple
immune-mediated pathological conditions. Importantly, PAD4 deficiency does not lead to increased infection of immune
suppression, suggesting that PAD4 is an attractive therapeutic target for autoimmune and inflammatory diseases. However,
the development of a drug-like PAD4 inhibitor has been challenging. Here, we report the discovery and characterization of a
potent, selective and orally bioavailable small molecule PAD4 inhibitor.

Methods: By leveraging Computer Accelerated Rational Design (rCARDTM) and Structure-Based Drug Discovery (SBDD)
platforms, we rationally designed and synthesized a small molecule RGT-691. The biochemical activities against PAD4
and PAD2 were measured by ammonia release assays using BAEE as the substrate. The cellular activity was determined
by inhibition of citrullination of histone 3 (Cit H3) in differentiated HL-60 cells stimulated with calcium ionophore (A23187).
The absorption (MDCK based permeability assay and kinetic solubility), distribution (free fraction in plasma), and metabolism
(liver microsomes, hepatocytes, plasma stability) were characterized in in vitro assays. The pharmacokinetic study was per-
formed in preclinical species to evaluate the exposure and bioavailability. Proof-of-mechanism study was performed using
the LPS challenged airway inflammation mouse model in which the bronchial alveolar lavage fluid (BALF) was collected to
measure the concentration of Cit H3 and pro-inflammatory cytokines as efficacy readouts.

Results: The biochemical and cellular activities of RGT-691 were determined. Its IC50 in PAD4 ammonia release assay is
46 + 12 nM; while its IC50 against PAD2 is > 10 mM. It demonstrated a cellular IC50 of 22 + 11 nM in A23187 stimulated dif-
ferentiated HL-60 cells. The binding mode of RGT-691 with PAD4 was determined at 2.8 Å by crystallography, providing
structural basis for the high potency and selectivity of RGT-691 for PAD4. RGT-691 demonstrated moderate permeability
and good solubility. PK studies in mice showed good drug exposures via oral dosing and achieved desired efficacious expo-
sure. In LPS induced airway inflammation model, RGT-691 potently inhibited neutrophil trafficking to lung, reduced the level
of dsDNA and Cit H3. Furthermore, it suppressed the pro-inflammatory cytokines including TNF-a and IL-6 in a dose-
dependent manner.
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Conclusion: In summary, RGT-691 is a potent, selective, orally bioavailable small molecule PAD4 inhibitor which provides
therapeutic opportunities in multiple NETs-driven autoimmune and inflammatory diseases.

Disclosure: M. Yang: None; s. feng: None; y. wen: None; X. ren: None; H. Li: None; l. yao: None; Z. xie: None;
W. zhong: None.
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Background/Purpose: Rheumatoid arthritis (RA), Systemic lupus erythematosus (SLE), and Systemic sclerosis (SSc) are all
systemic rheumatic autoimmune diseases with a dysregulated myeloid compartment. Monocytes are poised to rapidly
mobilise in large numbers to sites throughout the body, where they provide pro-inflammatory or pro-resolving roles. A key
and unaddressed question is are circulating monocytes similarly perturbed on the transcriptional and epigenetic level across
different rheumatic diseases. Despite the extensive research in the field, it is still poorly understood how these profiles influ-
ence the response to stimuli in disease environment. Understanding this may help understand how monocytes respond at
disease sites and how this varies across different conditions. To comprehensively profile monocytes, we performed paired
RNA-Seq and ChIP-Seq of activating histone 3 lysine 4 tri-methylation (H3K4me3), and repressive histone 3 lysine 27 tri-
methylation (H3K27me3), modifications.

Methods: Fresh peripheral blood samples were collected from active RA patients (DAS28 > 2.7), SLE patients (1997 ACR
criteria), SSc (ACR/EULAR 2013 criteria), as well as age- and gender-matched healthy controls (HC). SSc patients were
subdivided into diffuse cutaneous (dcSSc), limited cutaneous SSc (lcSSc), and early SSc (eaSSc) subsets. CD14+ mono-
cytes were isolated from peripheral blood and genome-wide profiling of RNA (HC, n=15; RA, n=9; SLE, n= 10; dcSSc,
n=10; lcSSc, n=10; eaSSc, n=10), H3K4me3 (HC, n=20; RA, n=20; SLE, n=8; dcSSc, n=9; lcSSc, n=8; eaSSc, n=10),
and H3K27me3 (HC, n=15; RA, n=10; SLE n=8, dcSSc, n=9 ; lcSSc, n=7; eaSSc, n=10) was performed. Statistical signif-
icance was determined using an adjusted p < 0.05 & absolute log2fold > 0.58 for RNA-Seq or an adjusted p < 0.05 for
ChIP-Seq.

Results: We observed substantial differentially expressed genes (DEGs) in RA monocytes in comparison to HC (3,504
DEGs), whereas much fewer transcriptional changes were observed in SLE and SSc subsets. Similarly, much greater
changes were seen in active H3K4me3 profiles in RA in comparison to HC (3,141 differential peaks), than those seen
in SLE and SSc subsets (50 and 10, respectively). Moreover, the majority (�65%) of increased H3K4me3 peaks in RA
were bivalent; contained a repressive H3K27me3 peak with either no or very low transcriptional expression. Notably,
the H3K27me3 profile in RA was comparable to those seen in HC. This was also the case lcSSc and SLE. In contrast,
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numerous increases in repressive H3K27me3 peaks were identified in dcSSc and eaSSc (424 and 647, differential
peaks respectively).

Conclusion: We found that systemic rheumatic diseases displayed a range of transcriptional and epigenetic profiles. Of
note, we identified that in RA, there is an abundance of active H3K4me3 modifications that occur in repressed
(H3K27me3) and transcriptionally inactive loci. We propose that the increased epigenetic activation of bivalent genes in
RA could prime these monocytes for activation within the diseased joint microenvironment and could subsequently detri-
mentally contribute to disease pathogenesis.

Disclosure: K. Woolcock: None; N. Servaas: None; M. van der Kroef: None; S. Delaney: AstraZeneca, 3; J. Cole:
None; A. Pandit: ; C. Goodyear: Abbvie, 6, AstraZeneca, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Celgene, 5, Eli Lilly,
5, Galvani, 2, 5, GlaxoSmithKlein(GSK), 5, Istesso, 5, Janssen, 5, MedAnnex, 2, 5, Medincell, 2, MiroBio, 5, Revolo,
5, UCB, 5, 6.
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Background/Purpose: Sarcoidosis is an inflammatory disease characterized by granuloma tissue lesions that most com-
monly affect the lungs, but can target any other organ. While the cause of sarcoidosis and the mechanisms underlying gran-
uloma formation and progression are still unknown, the disease shares many similarities with tuberculosis, including
histological characteristics, organ tropism and clinical presentation. We hypothesized that circulating monocytes from
patients with sarcoidosis or tuberculosis may retain a specific epigenetic signature, distinguishing from healthy controls
and each disease.

Methods: To test this, we performed genome-wide epigenetic profiling of circulating monocytes from newly diagnosed
patients with tuberculosis or sarcoidosis using the CUT&Tag technology, and assessed the acetylation of lysine 27 of his-
tone 3 (H3K27Ac) (the most appropriate histone mark to identify enhancers of expressed genes).

Results: Using unbiased principal component analysis (PCA) of genome-wide histone H3K27Ac profiles we identified geno-
mic regions that specifically separated sarcoidosis patients, from tuberculosis patients and healthy donors (Figure 1). There
were 648 H3K27Ac enriched regions of the genome in sarcoidosis as compared to tuberculosis, while 203 regions were
H3K27Ac depleted (log2FC > 0.3 or < 0.3, adj-p < 0.1). Interestingly, the genes associated with these regions can discrim-
inate sarcoidosis from tuberculosis patients.
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Conclusion: Our findings provide evidence that there are distinct monocyte epigenetic signatures associated with sarcoid-
osis and tuberculosis, and raise new and challenging perspectives on the role played by trained immunity in inflammatory
diseases. Ongoing work will extend this analysis and integrate with additional immune phenotyping and functional assays
for a more comprehensive understanding of sarcoidosis.

Disclosure: M. Robert: None; N. Yatim: Hi-Bio, 2; A. Mageau: None; N. Charles: argenx, 2, 5, Onward Therapeutics,
2; T. Goulenok: None; T. Dott: None; V. Saint Andre: None; D. Duffy: Roche, 5, Sanofi, 5; K. Sacre: None.
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Background/Purpose:Gout is the most frequent form of inflammatory arthritis, with episodes of self-resolving acute inflam-
mation in the joint caused by the deposition of monosodium urate crystals (MSUc). MSUc activates a battery of transcription
factors and epigenetic regulators in macrophages during gout flares, which orchestrates a unique inflammatory and meta-
bolic program. Much effort has been put into understanding the role of cytokine and inflammatory mediators, including

Figure 1. Unbiased principal component analysis (PCA) of genome-wide histone H3K27Ac profiles using CUT&Tag technology.
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inflammasome activation during gout flares. However, the mechanisms underlying the activation of a resolution program and
the induction of immune tolerance in macrophages during the resolution phase of gout flares remain unknown.

Methods:We stimulated bone marrow-derived macrophages (BMDM) with LPS or MSUc for 10 min, 30 min, one hour, two
hours and five hours and performed RNA-Seq. We primed BMDM with MSUc before stimulation with LPS for five hours and
performed RNA-Seq. We incubated BMDM with the conditioned media of BMDM stimulated with MSUc before stimulation
with LPS and performed RNA-Seq and promoter scanning analysis on the differentially expressed genes.

Results: We found that stimulation of BMDM with MSUc leads to a divergent response compared to that observed in
BMDM stimulated with LPS (Figure 1A). Furthermore, the genes that are uniquely upregulated by LPS are significantly down-
regulated in BMDM stimulated with MSUc (Figure 1B, left), and the genes uniquely upregulated by MSUc are significantly
downregulated in BMDM stimulated with LPS (Figure 1B, right). This data indicates that MSUc downregulates the transcrip-
tional program induced by LPS.

Furthermore, we found that priming the BMDM with MSUc ablates the effect of LPS (Figure 2A, grey square). Interestingly, a
similar effect is observed when BMDM are primed with MSUc, but we let the BMDM rest without MSUc for one, two, five and
eight hours (Figure 2A, grey square). This data indicates that MSUc signaling ablates the signaling induced by LPS by acti-
vating a macrophage immune memory program.

We next investigated whether a non-cell autonomous activation mediates the anti-inflammatory program by MSUc in neigh-
bouring cells. We incubated BMDM for one, two and eight hours with the conditioned media of BMDM stimulated with
MSUc, before stimulation with LPS. Interestingly, the media conditioned by cells stimulated with MSUc abrogates the
BMDM response to LPS (Figure 2B, grey square).

In addition, we demonstrated that MSUc activates the BHLHE/circadian clock and LXR TF while reducing interferon
response factor activity (Figure 3A-F).

Figure 1. MSUc activates a distinct transcriptional program in macrophages (A) Principal component analysis of RNA-Seq experiment of BMDM
stimulated with PBS, LPS or MSUc at various time points (n=2/condition). (B) Boxplot showing the genes uniquely upregulated by LPS (left) or
MSUc (right) and their degree of expression in BMDM stimulated with LPS or MSUc (n=2/condition). Except for RNA-Seq experiments, Student’s
T-test was used to calculate statistical significance.

85



Conclusion: Our data indicate that MSUc activates an anti-inflammatory, pro-resolution program with immune memory
properties governed by BHLHE/circadian clock TF and abrogates interferon response factors.

Disclosure: M. Alishala: None; S. Calderon: None; A. Chen: None; M. Guma: None; C. glass: None; I. Cobo: None.

Figure 3. MSUc leads to the activation of the BHLHE/Circadian clock transcription factor and reduces the activity of interferon response factors.
(A-F) HOMER analysis of the promoter of differentially expressed genes at various conditions from experiments shown in Figure 2. CM= condi-
tioned media.

Figure 2. MSUc signaling ameliorates the effect of LPS and activates an immune memory program in macrophages. (A) Pheatmap of differentially
expressed genes of BMDM stimulated with LPS or MSUc under various conditions (n=2/condition). (B) Pheatmap of differentially expressed genes
of BMDM stimulated with LPS or MSUc or conditioned media from BMDM stimulated with MSUc under various conditions (n=2/condition). MSUc
+PBS (1h, 2h, 5h or 8h)= BMDM stimulated with MSUc, culture media was removed, and fresh media without MSUc was added for 1h, 2h, 5h or
8h, respectively. CM= conditioned media. Except for RNA-Seq experiments, Student’s T-test was used to calculate statistical significance.
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Background/Purpose: CD38 is the main NAD+-degrading enzyme that plays a key role in innate immunity, aging, cancer,
and metabolic disorders. Pharmacological inhibition of CD38 has been proposed as a promising strategy for various dis-
eases, including rheumatic diseases. Recently, we and another laboratory demonstrated that monosodium urate (MSU)
crystals upregulate the protein expression of CD38 to promote inflammation. In the present study, we aim to clarify the effect
of soluble uric acid (sUA) on CD38 and explore its unique role in purine metabolic pathways.

Methods: In enzyme assays, recombinant hCD38, and homogenates or crude membrane fractions of cells and tissues
were used as enzyme sources, nicotinamide guanine dinucleotide (NGD) and epsilon-NAD+ were used as substrates
for the measurement of CD38 activity. In metabolic assays, NAD+ was incubated with recombinant hCD38 in the pres-
ence or absence of sUA or other CD38 inhibitors. Then, NAD+ concentrations in the reaction buffers were measured
by LC-MS/MS.

Results: sUA directly inhibited the hydrolase and cyclase activities of CD38. Kinetic analysis revealed that sUA is a non-
competitive inhibitor of CD38, suggesting its binding to the allosteric sites of CD38. The inhibitory effects of sUA on CD38
activity were reversible. The precursors and metabolite of sUA hardly inhibited the enzymatic activity of CD38. A structural
comparison using analogs revealed that 1,3-dihydroimidazol-2-one is the main functional group for CD38 inhibition,
although the adjacent uracil-like heterocycles are also essential. Metabolic assays using NAD+ as substrate also confirmed
the direct inhibitory effect of sUA on CD38. In addition, these findings were further verified by several physiological and path-
ological models in WT and CD38 KO mice.

Conclusion: sUA directly inhibits CD38 via a reversible non-competitive mechanism, and the inhibitory effect is restricted to
sUA in purine metabolic pathways. These findings may promote understanding of sUA physiology, and the development of
CD38 inhibitors. The opposite effects of sUA and MSU crystals on CD38 may explain why rapid urate lowering increases the
risk of gout flares in the initiation of therapy.

Disclosure: S. Wen: None; H. Arakawa: None; S. Yokoyama: None; Y. Shirasaka: None; H. Higashida: None;
I. Tamai: None.
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Background/Purpose: Neutrophil extracellular traps (NETs) contribute to the pathophysiology of multiple inflammatory and
autoimmune diseases (Chirivi et al., 2021; DOI: 10.1038/s41423-020-0381-3). Targeting the NETosis pathway has demon-
strated significant therapeutic potency in various disease models. Here we describe a first in class monoclonal antibody
(CIT-013) with high affinity for citrullinated histones H2A and H4 which inhibits NET formation and reduces tissue NET bur-
den in vivowith significant anti-inflammatory consequences. CIT-013 is currently in phase 1 clinical trials with phase 2a stud-
ies in RA due to commence in 2024.

The objective of the current study was to further unravel CIT-013’s mode of action. Questions which we wanted to answer
are: 1) How and when does CIT-013 interfere with the NETosis pathway?; and 2) what is the faith of CIT-013 opsonized
NETs and NETting neutrophils? Furthermore, we investigated whether CIT-013’s epitope is expressed in rheumatoid arthri-
tis (RA) synovial tissue.

Methods: In vitro life imaging studies using neutrophils and macrophages in combination with monovalent as well as
bivalent CIT-013 have been performed to investigate CIT-013’s mode of action. An in vivo lung inflammation mouse
model was used to investigate CIT-013’s effect on NET burden as well as phagocytic macrophages. Finally, the pres-
ence of CIT-013’s epitope in human RA synovial tissues have been investigated using immunohistochemistry
techniques.

Results: Detection of CIT-013 epitopes in RA synovium provides evidence that RA is an autoimmune disease with excessive
citrullinated-NETs that can be targeted by CIT-013. We show that CIT-013 acts upon the final stage of NET formation, bind-
ing to its chromatin epitopes when plasma membrane integrity is compromised to prevent NET release. Bivalency of CIT-
013 is necessary for NETosis inhibition. In addition, we show that CIT-013 binding to NETs and netting neutrophils enhances
their phagocytosis by macrophages. Furthermore, we demonstrate that a mouse variant of CIT-013 reduces tissue NET
burden in vivo at least in part through enhanced macrophage phagocytosis.

Conclusion: Since NETs contribute to the pathophysiology of many immune mediated inflammatory diseases, including
autoimmune diseases such as RA, CIT-013’s unique ability to both inhibit NET release and enhance NET clearance indicates
the importance of this first in class therapeutic antibody as a new emerging therapy.
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Background/Purpose: IL-23 is a key cytokine involved in diseases such as psoriasis, psoriatic arthritis and spondyloarthro-
pathies (SpA) and inflammatory bowel disease.IL-23 is produced by activated monocytes, dendritic cells and neutrophils.
Guselkumab, IL-23 p19 subunit inhibitor binds to native FcR1 (CD64) but Risankizumab, another p19 blocker, has a
mutated Fc domain and lacks this binding. Entheses are relatively avascular sites and may be difficult for antibody penetra-
tion and normal entheseal macrophages have inducible IL-23 protein expression. In this work we investigated the phenotype
and functionality of normal and activated entheseal macrophages to explore CD64 expression and which monocyte popu-
lation had predominant IL-23 expression.

Methods: Immune cell populations were flushed from spinous process; samples were obtained from patients undergo-
ing surgery for spinal decompression with no known chronic inflammation. Cells are sorted into two populations CD64+

and CD64-, sorting was gated on live cell and CD3+ depleted. The populations that were sorted are
CD64+CD14+CD16- and CD64-CD14-CD16+. Cells were cultured for 48hrs with LPS (100ng/ml) & IFN-γ (50ng/ml)
and then assessed for IL-23 production by ELISA and cells phenotyped to assess their CD64 profile (N=4). Single cell
sequencing has been performed on bone and soft tissue from the enthesis following collagenase digest and CD64
expression identified (N=4).

Results: Sorting profiles indicated that the CD64+ cells were CD14+CD16- and CD64- cells were CD14-CD16+, the enthesis
showed some cells that are CD64+ have intermediate CD14 expression (Figure 1). Following 48hrs in culture cells main-
tained their respective CD64 expression profile confirming that CD64 expression does not fluctuate upon cell activation
(Figure 2). Analysis of the supernatant reveals that IL-23 expression distinctly comes from the CD64+CD14+ cells from the
enthesis and predominantly from the PBMCs following activation with LPS & IFN-γ (Figure 2). Single cell analysis confirms
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Figure 1: Gating strategy for sorting CD64+ and CD64- cells. Cells flushed from the spinous process are stained for cell sorting using the panel of
markers: Live/dead-Zombie Green, CD45-RF710, CD3-BUV395, CD14-BV605, CD16-PE-Cy7 & CD64-APC. The gating strategy uses FSC/SSC
to remove the granulocytes and then gates on the live cells (A), from the live cell population the CD3+ cells are gated out (B) which we have shown
previously to be CD64 negative. Cells are then separated by CD14 and CD16 (C), the CD64+ cells collected are CD14+ as shown in the bottom left
plot and the CD64- cells are CD14- (D).

Figure 2: IL-23 production is from activated entheseal monocytes. Sorting of entheseal CD64+ cells correlated with CD14 positivity and CD64-
cells correlated with CD14 negativity (A), these two cell populations were put into culture for 48hrs stimulated with LPS (100ng/mL) and IFN-γ
(50ng/mL) or with no stimulation. After 48hrs in culture CD64 profiles were reassessed by flow cytometry (B), from both CD64+ and CD64- popu-
lations, expression was compared to a CD64 FMO. Supernatants collected after 48hrs were assessed via ELISA to measure the levels of IL-23 Nf4
(C), each of the four donors was plotted and shows levels of IL-23 for each condition follows the same trend (D).
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that CD64 expression is found on the conventional and inflammatory monocytes which makes up approximately 20% of the
cell population and even in health a proportion of these cells had IL23A gene expression which encodes the P19 subunit
(Figure 3).

Conclusion: In this work, we have shown that CD64+CD14+ conventional monocytes are the main producers of IL-23 at the
axial enthesis. This has been confirmed by flow cytometry and single cell analysis showing that these make up approximately
20% of the total cell population. Given that the key entheseal cell producing IL-23 also expresses CD64, the receptor for the
rapid removal of Guselkumab bound IL-23 at the enthesis. These findings highlight that there could be differences between
Guselkumab and Risankizumab in IL-23 neutralisation at the key enthesis territory.

Disclosure: N. McDermott: None; T. Macleod: None; A. Altaie: None; L. Straszynski: None; R. Dunsmuir: None;
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Figure 3: Singe-cell sequencing reveals gene expression for FCGR1A/B and IL23A is only present in the monocyte populations. Single-cell
sequencing was performed on spinal entheseal bone and soft tissue, samples were prepared by performing a collagenase digest. Bone and soft
tissue were analysed, and cluster analysis reveals that the FGR1A and FCGR2A genes which encode for CD64 are present in approximately 20%
of the conventional and inflammatory monocytes, this also correlates with expression of the IL23A gene encoding for IL-23 Nf4. Together this data
confirms what has been seen at the protein level.
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Background/Purpose: Toll-like receptors (TLRs) play a pivotal role in innate immune system and chronic inflammation in
autoimmune diseases. It has been reported that signaling pathways via TLRs, such as TLR2, TLR3, TRL4, TLR7 and
TLR9 are involved in onset and/or development of primary Sjögren’s syndrome (pSS), and that immune cells expressing
TLRs, such as macrophages, dendritic cells, monocytes and B cells play a crucial role in the pathogenesis of the disease.
We reported that elevated expression of BAFF receptor, BR3, in peripheral monocytes in pSS patients is correlated with clin-
ical parameters of the patients and is involved in abnormal B cell functions. Therefore, clarification of regulatory mechanisms
of the BR3 expression in monocytes is required not only for elucidation of pathogenesis of pSS, but also for search for ther-
apeutic targets of the disease. In this study, we investigated possible involvement of signaling through TLRs in the enhanced
expression of BR3 in peripheral pSS monocytes.

Methods: The expression levels of CD14, CD16, BR3 and TLRs in peripheral monocytes from pSS patients (n = 67) and
healthy controls (HC; n = 19) were analyzed by FACS.The mRNA levels of BR3 and TLR4 in the monocytes were analyzed
by quantitative PCR (qPCR). The serum level of S100A9, one of the ligands for TLR4, was measured by ELISA. PBMCs were
stimulated with LPS or S100A9 for 3 days and the expression level of BR3 in the cells was analyzed by FACS.

Results: FACS analysis revealed that the expression of TLR4 was significantly higher in CD14++CD16+ cells (intermediate
monocytes, IM) than that of CD14++CD16- (classical monocytes) and CD14+CD16++ (non-classical monocytes) in pSS.
Interestingly, not only the proportion of BR3-positive cells, but also that of TLR4-positive cells among IM was significantly
higher in pSS than that of HC (p < 0.001 for BR3 and TLR4). The data is consistent with the results with qPCR. In addition,
the proportion of TLR4-positive cells was significantly and positively correlated with that of BR3-positive cells only in pSS
(p < 0.01). Notably, TLR4 ligands such as LPS or S100A9 enhanced the BR3 expression in peripheral monocytes. It may
be noteworthy that the serum level of S100A9 was significantly higher in pSS than HC (p< 0.001) and the proportion of
TLR-positive cells among IM was significantly correlated with the S100A9 level in pSS (P < 0.05).

Conclusion: Our results together with the data that the BR3 expression level is correlated with clinical parameters of pSS
collectively suggest that TLR4 signaling pathways are involved in the pathogenesis of pSS.

Disclosure: K. Yoshimoto: None; Y. Ikeda: None; K. Suzuki: None; H. Fukui: None; K. Matsumoto: None;
M. Takeshita: None; T. Takeuchi: AbbVie, 2, 5, 6, AYUMI, 5, Bristol-Myers Squibb, 6, Chugai, 2, 5, 6, Daiichi Sankyo,
5, Eisai, 5, 6, Eli Lilly Japan, 2, 6, Gilead, 2, 6, Janssen, 6, Mitsubishi-Tanabe, 2, 5, 6, ONO, 5, Pfizer Japan, 6, Taiho, 2;
Y. Kaneko: AbbVie/Abbott, 1, 6, Ashai Kasei Pharma, 1, 6, Astellas Pharma, 1, 6, AstraZeneca, 1, 6, AYUMI Pharma-
cutia, 1, 6, Bristol-Myers Squibb(BMS), 1, 6, Chugai-Pharm, 1, 6, Eisai, 1, 6, Eli Lilly, 1, 6, Gilead Sciences Inc., 1, 6,
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Background/Purpose: Systemic sclerosis (SSc) is a systemic autoimmune connective tissue disease, characterized by
microvascular damage, alteration of immune response and progressive fibrosis of skin and internal organs, including lungs
(1). The lung involvement, either interstitial lung disease (ILD) or pulmonary arterial hypertension, contributes to the highest
mortality of SSc patients (1).

Macrophages, primarily alternatively activated (M2) macrophages, seem to have a profibrotic role in SSc, being fundamental
cells of the immune inflammatory infiltrate of skin and lungs (3).

M2 macrophages express specific surface markers such as mannose receptor (CD206), macrophage scavenger
receptors (CD204 and CD163), and functional markers, including the MER proto-oncogene tyrosine kinase (MerTK). More-
over, they release profibrotic cytokines and growth factors, including interleukin-10 (IL10) and transforming growth factor-β1
(TGFβ1) (2).

Nintedanib is an intracellular tyrosine kinase inhibitor targeting several fibrotic mediators such as the receptors
of platelet-derived growth factor, fibroblast growth factor, vascular endothelial growth factor, and colony-stimulating fac-
tor 1 (3).

To investigate the capability of nintedanib to downregulate the profibrotic M2 phenotype of cultured monocyte-derived mac-
rophages (MDMs) obtained from SSc-ILD patients.

Methods: Monocytes isolated from the peripheral blood of nine female SSc-ILD patients (mean age 64±14 years) were dif-
ferentiated into MDMs with phorbol myristate acetate (5ng/ml). Cultured SSc-ILD MDMs were maintained in growth medium
without any other stimulation (untreated cells) or treated with nintedanib (0.1 and 1μM) for 3, 16 and 24 hours. SSc-ILD
patients fulfilled the 2013 ACR/EULAR criteria for SSc diagnosis (during their standard diagnostic procedures and untreated
with nintedanib, glucocorticoids or tocilizumab) and were enrolled after obtaining patients informed consent and Ethical
Committee approval.

Gene and protein expression of CD204, CD163, CD206, MerTK and IL10 were evaluated by quantitative RT-PCR and
Western blotting. TGFβ1 level was evaluated in the conditioned medium by ELISA.

The statistical analysis was carried out using non-parametric Wilcoxon test.

Results: In cultured SSc-ILD MDMs, nintedanib 0.1 and 1μM significantly downregulated the gene expression of CD204,
CD206, CD163 and MerTK after 24 hours of treatment compared to untreated cells. Nintedanib also significantly downregu-
lated gene expression of MerTK and IL10 after 16 hours of treatment compared to untreated cells.

In cultured SSc-ILD MDMs, nintedanib 0.1 and 1μM significantly reduced the protein synthesis of CD204, CD206, CD163,
MerTK and the TGFβ1 production after 24 hours of treatment compared to untreated cells.

Conclusion: Nintedanib seems to downregulate the M2 phenotype and the profibrotic activity of cultured MDMs obtained
from SSc-ILD patients, through the reduction of the gene expression and protein synthesis of CD206, CD163, MerTK,
TGFβ1 and IL10.
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Background/Purpose: RA and PsA share various pathogenic features, while also displaying significant differences at the
clinical, cellular and molecular levels. In this study, we investigate the inflammatory capacity of RA and PsA monocytes
and monocyte-derived macrophages (MO-MACs), in addition to other effector functions.

Methods: Peripheral blood mononuclear cells (PBMCs) were obtained and CD14+ monocytes isolated from RA and PsA
patients and assessed under ex vivo and LPS-stimulated conditions. MO-MACs were generated via 7-day stimulation with
M-CSF (50ng/mL) and polarised to M1 and M2. Inflammatory responses (IL-6, IL-1β, TNF-α, CXCL9-11, SLAMF1-7) were
assessed by Real-time PCR (RT-PCR). Frequency of monocyte subsets and expression of activation (CD40) and macro-
phage signature markers (CD64, CD163, CD206, SLAMF7) were assessed by flow cytometry. Endocytosis assays were
performed on monocytes and MO-MACs. Demethylation genes TET1-3 were assessed by RT-PCR. Finally, monocytes
were cultured with a methylation inhibitor (RG108) and activator (budesonide), and pro-inflammatory responses assessed.

Results: Significant increases in LPS-induced expression of IL-6, IL-1b and CXCL9-11 (all p< 0.05) were observed in RA
compared to PsA monocytes. Expression of SLAMF1 and 2 were significantly increased in LPS-induced RA and PsAmono-
cytes, with SLAMF4 significantly decreased (all p< 0.05). Heightened responses for SLAMF7 were observed in RA vs PsA
monocytes (p< 0.05).The increased pro-inflammatory response of LPS-stimulated monocytes in RA vs PsA was paralleled
by a significant decrease in monocyte endocytic capacity, an effect that was more pronounced for RA (p< 0.01). Analysis
of monocyte-derived macrophages demonstrated that both RA and PsA retain the hyper-inflammatory phenotype of their
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precursor cell. Expression of IL-6, CXCL9 and CXCL11 were significantly higher in RA MO-M1 (all p< 0.05), whereas IL-1b
was higher in PsA (p< 0.05). Heightened responses for SLAMF7 were observed for RA MO-M1 (p< 0.05), in contrast to
SLAMF2 which was significantly increased in PsA MO-M1 (p< 0.05). Similarly to monocytes, endocytic capacity was
reduced in RA compared to PsA M0 macrophages. RA PBMCs exhibited decreased classical (CD14+CD16-) but increased
intermediate (CD14+CD16+) monocyte frequencies compared to PsA, though non-classical monocytes (CD14-CD16+) fre-
quencies were comparable. Frequencies of CD64, CD163, CD206 and SLAMF7 were higher in all RA monocyte subsets
compared to PsA, suggesting that RA monocytes have a primed pro-inflammatory macrophage phenotype. Finally, we
demonstrated increased expression of methylation markers TET2 in RA monocytes (p< 0.05) and of TET3 in PsA mono-
cytes (p< 0.05). Budesonide decreased the expression of IL-6, TNF-a and IL-1b in ex vivo and LPS-stimulated monocytes.

Conclusion: Monocytes are inherently more pro-inflammatory and activated than PsA monocytes, an effect that is main-
tained following differentiation into macrophage. The distinct inflammatory pre-programming of monocytes may also involve
altered epigenetic alterations.
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Background/Purpose: Long Interspersed Element-1 (LINE-1) are retrotransposable DNA elements that make up �17% of
the human genome, and their role in health and disease is still being evaluated. Published studies have suggested that
LINE-1 may contribute to the development and progression of autoimmune diseases such as lupus by triggering the type I
interferon (IFN) production via activation of the innate immune system through nucleic acid sensing pathways. Additionally,
studies have shown that lupus patients have higher level of LINE-1 in kidneys and blood compared to healthy controls,
but expression of LINE-1 in SLE skin, where type I IFN signatures are dominant, has not been studied. We thus examined
LINE-1 RNA and protein expression in lupus patient skin biopsies, and the impact on inflammatory signals upon a LINE-1
reverse transcriptase (RT) inhibitor in cellular and murine models.

Methods: All human subjects gave informed, written consent for the study. Formalin-fixed, paraffin embedded skin sections
from non-lesional, non-sun exposed and UVB-treated skin were examined for changes in interferon-stimulated gene (ISG)
expression via RNA-seq, LINE-1 ORF1p and phospho-STING via immunohistochemistry, and for LINE-1 ORF1 and ORF2
transcripts by RNA-scope. A novel, potent LINE-1 RT inhibitor, RPT-A, was characterized using LINE-1 RT enzyme assay,
cellular LINE-1 retrotransposition assay, a cellular model of Aicardi-Goutières syndrome, and a UV-irradiated keratinocyte
model. To investigate its impact on type I interferon pathway in lupus settings, we assessed its activity in regulating ISGs
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in UV-irradiated keratinocytes from lupus patients and healthy controls by RNA-seq. We also studied the impact of RPT-A
on disease in a TREX1 knockout interferonopathy mouse model.

Results: Non-lesional biopsies from SLE skin exhibit increased ORF1p protein and increased ORF2 transcript staining and a
concurrent increase in phospho-STING staining, suggestive of activation of nucleic acid sensing pathways. UV stimulation
increased expression of LINE-1 transcript and protein in both healthy control and SLE skin. Tri-phosphorylated form of
RPT-A inhibited enzymatic activity of LINE-1 RT with an IC50 of 0.03 μM. RPT-A inhibited cellular LINE-1 retrotransposition,
decitabine-induced interferon response in TREX1 deficient THP-1 cells, and UV-induced phospho-TBK1 in human HaCaT
keratinocytes. LINE-1 knockdown with shRNA and siRNA in the THP1 and HaCaT cells mimicked the inhibitory effect of
RPT-A. Keratinocyte cell lines derived from lupus patients pre-treated with RPT-A exhibit reduced ISGs upon UV irradiation
in a dose-dependent fashion. Further, 5-6 week old TREX1 knockout mice dosed with RPT-A orally once a day for 28 days
exhibited reduced serum anti-dsDNA antibodies, reduced myocardial ISGs and reduced immune infiltrates in the heart and
kidney.

Conclusion: LINE-1 RNA and protein are increased in SLE skin and is induced by UV exposure. Inhibition of LINE-1 RT
activity results in decreased ISG expression and improved disease activity in a murine interferonopathy model. Inhibition of
LINE-1 reverse transcriptase holds promise as a novel therapy for diseases in which type I IFNs drive disease.
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Background/Purpose: The majority of patients with SLE show a striking Type I Interferon (IFN-I) signature in their
peripheral blood. Although this signature can be generated by immune complex activation of Toll Like Receptors
(TLRs) in vitro, the in vivo mechanisms are not known. Using ex vivo derived peripheral blood mononuclear cell
(PBMC) samples from patients, we previously showed that another IFN-I pathway, called cGAS-STING, is activated in
�15% of SLE patients. In the present study, our aims were i) to determine the frequency of cGAS-STING activation in
additional SLE cohorts as well as patients with Sjogren’s syndrome; ii) to perform longitudinal studies of cGAS-STING
positive (cGAMP+) SLE patients; and iii) to evaluate whether activation of downstream pathways such as phospho-
STING (P-STING) could be detected.
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Methods: The following groups were studied: Healthy Controls (HC) (n=25), SLE (n=52), primary Sjögren’s syndrome
(SS) (n=20), and secondary SS (SLE/SS) (n=8). SLE disease activity was determined by the SLEDAI. PBMCs were purified
from blood by Ficoll density gradient centrifugation and the cells were lysed with sonication. cGAMP concentrations were
quantified with 2’-3’ cGAMP ELISA kit (Cayman Chemical). Phosphorylated STING and total STING protein were measured
with Homogeneous Time Resolved Fluorescence (HTRF) Phospho-STING Ser366 and Total STING Cellular detection Kit.
Results were expressed as the ratio of P-STING to STING.

Results: When compared to HC, the new cohorts of SLE patients had a significant increase of cGAMP concentration
in PBMCs (p< 0.05). There was no statistically significant increase in cGAMP concentrations in SS and SLE/SS PBMC
compared to HC. The concentrations of cGAMP in PBMC from SLE patients were also higher compared to SS
(p< 0.01) but not SLE/SS.The overall frequency of detection of cGAMP by ELISA was 17% in SLE, 0% in SS, and
25% in SLE/SS patients. When longitudinal studies were performed in 6 SLE patients who had tested positive for
PBMC cGAMP, 3 of the 6 SLE patients (50%) showed cGAMP positivity on at least two different occasions whereas
the other 3 SLE patients only showed cGAMP positivity in their initial clinic visit. Of note, the SLEDAI score and
cGAMP level from one patient showed same trend of continued decrease over the course of three different clinic visits.
Although no statistically significant difference in the P-STING/STING ratio determined by the HTRF assay was detected
when SLE, SS and SLE/SS were compared to HC, it is of interest that SLE patients with higher cGAMP expression
also had higher P-STING/STING ratios.

Conclusion: Detection of both cGAMP and phospho-STING in new cohorts of SLE patients confirm activation of the cGAS-
STING pathway in a proportion of SLE patients and indicate that the cGAS-STING pathway likely contributes to IFN-I pro-
duction in SLE. Longitudinal detection of cGAMP in 50% of cGAMP+ patients suggest that activation of this pathway may
be persistent. Further defining the molecular mechanisms responsible for activation of the cGAS-STING pathway will con-
tribute to our understanding of IFN-I stimulation and targeted approaches to inhibit cGAS-STING pathway activation may
be a useful therapeutic strategy in a subset of SLE patients.

Disclosure: J. An: None; S. Wilson: Bristol-Myers Squibb(BMS), 3; J. Henault: Bristol-Myers Squibb(BMS), 3;
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Background/Purpose: Atherosclerosis involves both dyslipidemia and chronic inflammatory disease; however, lipid-
lowering agents do not completely eliminate the risks of cardiovascular events. In addition, chronic systemic inflammatory
diseases such as rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) are complicated by atherosclerosis. This
mutual relationship suggests that a shared physiological pathway might regulate inflammatory responses in both atheroscle-
rosis and inflammatory diseases. Interestingly, spleen tyrosine kinase (SYK), an enzyme abundantly expressed in hemato-
poietic cells, is involved in atherosclerosis, RA, and SLE. We aimed to identify a shared therapeutic target related to Syk
for atherosclerosis and inflammatory diseases.

Methods: To determine whether SYK is involved in atherosclerosis through the inflammatory response and elucidate the
mechanism of SYK signaling, we utilized Syk-knockout atherosclerosis-prone mice. Cell migration capacity was assessed
using wound scratch and transwell migration assays. RNA-seq, flow cytometry, and adhesion assay were performed to
identify a cell migration-related gene. We investigated the transcription factor that regulates the identified cell migration-
related gene using reporter assays and flow cytometry. Additionally, we identified a molecule downstream of SYK signaling
that mediates the transcription factor’s activity using flow cytometry. Furthermore, we evaluated whether the inhibition of the
transcription factor could suppress the identified cell migration-related gene in monocyte and ameliorate atherosclerosis.

Results: Our results revealed that Syk-knockout mice exhibited reduced atherosclerosis. Wound scratch and transwell
migration assays showed reduced cell migration in Syk-knockout bone marrow-derived macrophages (BMDM). RNA-seq
analysis demonstrated decreased expression of CD11c, an adhesion molecule involved in inflammatory cell infiltration, in

SYK promotes atherosclerosis in mice

FOXO1 inhibitor suppresses atherosclerosis in mice
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Syk-knockout bone marrow monocytes. Peripheral monocytes from Syk-knockout mice also exhibited reduced CD11c
expression. Bocking CD11c protein resulted in inhibited adhesion capacity. A reporter assay showed SYK associated with
approximately 1,000 upstream of the CD11c transcription starting site. The in silico analysis predicted forkhead box protein
O1 (FOXO1) might bind to the predicted sequences by the reporter assay. The inhibitor of FOXO1 suppressed the CD11c
expression of granulocyte–macrophage colony-stimulating factor receptor (GM-CSF) primed BMDM using flow cytometry.
In addition, the inhibition of c-Jun amino-terminal kinase (JNK) suppressed the CD11c expression of GM-CSF primed
BMDM. Finally, the FOXO1 inhibitor reduced the CD11c expression of bone marrow and peripheral monocyte and mitigated
atherosclerosis in mice.

Conclusion: We discovered the GM-CSF receptor/SYK/JNK/FOXO1/CD11c signaling pathway. FOXO1 could be a novel
potential therapeutic target for atherosclerosis and inflammatory diseases.
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6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Kissei, 2, 6, Pfizer, 6, Tanabe Mitsubishi, 6, UCB, 6.
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Background/Purpose:Monosodium urate (MSU) and calcium pyrophosphate (CPP) crystals are potent inducers of inflam-
mation by activation of the inflammasome in neutrophils phagocytosing the crystals and undergoing cell death by extracel-
lular trap formation (NETosis), resulting in flares of gout or pseudogout. However, crystal deposition does not always lead
to inflammatory flares. Whether there are homeostatic mechanisms preventing activation of the inflammasome in the pres-
ence of crystal deposits is unclear. We have investigated the role of extracellular trap formation of macrophages (MET) stim-
ulated with MSU and CPP crystals.

Methods: MET formation was assessed in THP-1 cells, differentiated with phorbol-12-myristate-13-acetate (PMA), and
human monocytes from healthy donors, isolated by magnetic bead separation and differentiated in vitro with GM-CSF or
M-CSF respectively, to obtain M1 and M2 macrophages. Macrophages were stimulated with MSU and CPP crystals with
or without priming with IFNg/LPS. METs were detected by DNA staining with SytoxGreen and Hoechst and immunostaining
of citrullinated Histone 3 and myeloperoxidase and subsequently quantified with an automated imaging system. IL-1b pro-
duction was measured by ELISA. To assess the dependence of METosis on NLRP3, macrophages were stimulated in the
presence or absence of inhibitors of NLRP3, caspase 1 and in THP-1 cells deficient for NLRP3 and gasdermin D
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(GSDMD). In addition, MET formation was assessed in peritoneal cavity macrophages of C57BL6/c and caspase-1/-11KO,
NRLP3KO and GSDMDKO mice.

Results: THP-1 cells were able to release MET after both MSU and CPP crystal stimulation independent of priming
with LPS/IFNg. Whereas crystal stimulation of primary human monocytes did not lead to MET formation, in vitro differ-
entiated M1 and M2 macrophages released METs upon stimulation with crystals. In contrast, crystal stimulation alone
did not result in IL-1b production but required LPS/IFNg priming in M1 macrophages, whereas M2 did not secrete IL-
1b irrespective of priming. Using pharmacological inhibitors of NLRP3 and Caspase 1/4 did not inhibit MET formation
after crystal stimulation. Likewise, MET were found in crystal stimulated THP-1 cells deficient for NLRP3 and GSDMD.
Furthermore, MET formation could be detected in peritoneal macrophages from wild type C57BL6/c as well as NLRP3,
Caspase-1 and GSDMD deficient mice, documenting independence of inflammasome activation in tissue resident
macrophages.

Conclusion: We report the novel observation of MSU and CPP crystal induced formation of MET. METosis required
differentiation of monocytes to M1 or M2 macrophages, was independent of inflammasome activation and did not
induce IL-1b secretion in the absence of priming with LPS/IFNg. These results suggest that MET formation may repre-
sent an alternative mechanism by which macrophages may trap crystals without provoking pyroptosis and inflamma-
tory flares.

Disclosure: D. Daoudlarian: None; A. Tiaden: None; S. Giaglis: None; U. Walker: None; P. Broz: None;
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Background/Purpose: Human immunodeficiency virus (HIV) remains a significant life-threatening agent and burden on
public health. Lesser studied and understood aspects of HIV include HIV-associated inflammatory arthritis and the role NK
cells and cytokines like GM-CSF have on its development. By utilizing humanized mice with human cytokine knockins that
better support a human immune system than other models, we studied HIV-associated arthritis to better understand its
development and progression.

Methods: MISTRG-IL15 mice (human M-CSF/GM-CSF, IL-3, SIRPα, TPO, RAG2 -/-, IL2rg-/-, and IL-15 knocked into the
respective endogenous mouse loci) were reconstituted with CD34+ hematopoietic stem cells obtained from human fetal
cord blood. After checking for engraftment after 6-8 weeks, we infected reconstituted mice with HIV. Synovial tissues were
obtained from the knee joints of the hind limbs at different time points and processed into single cell suspensions. Intercel-
lular staining was performed on cells incubated with PMA/Ionomycin for 4 hours and then permeabilized and fixed for flow
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cytometry. NK cells were defined as CD3-CD56+. Histochemistry was also performed on hind paws that were fixed in 4%
paraformaldehyde. Samples were then sectioned and stained with H&E for histologic analysis. Studies also involved deple-
tion of NK cells and macrophages, Antiretroviral therapy (ART), and viral strains with unique tropisms.

Results: The majority of humanized MISTRG-IL15 mice developed inflammatory arthritis after HIV infection. Significant
increases in total inflammatory cells and NK cells were seen in the synovial tissue throughout the course of infection. GM-
CSF producing NK cells also increased throughout the course of HIV infection. Late in the course of infection, IFNγ- and
granzyme B-producing NK cells increased, along with a pro-inflammatory environment in the synovial tissue. Histologic anal-
ysis showed increased cellular infiltrate in the synovium by at 8 weeks of infection with erosive changes. ART eliminated cel-
lular infiltration while cessation of therapy resulted in return of cellular infiltration in synovial tissue. Use of a chemokine
receptor-tropic HIV virus that does not infect macrophages (X4-tropic) showed reduced pro-inflammatory cytokine produc-
tion by NK cells, strongly suggesting HIV-infected macrophages induced the NK cell changes. Depletion of NK cells resulted
in blockade of development of inflammatory arthritis.

Conclusion: We have found a unique role of GM-CSF produced by NK cells contributing to the development of
HIV-associated inflammatory arthritis in our unique mouse model. In addition to providing a model to study arthritis
induced by other human pathogens, findings from such studies will provide mechanistic understanding of inflammatory
arthritis.

Disclosure: C. Sungur: None; L. Yang: None; L. Shan: None; w. Yokoyama: None.
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Background/Purpose: Autoantibody-antigen complex-driven formation of neutrophil extracellular traps (NETs) is a major
contributing factor to the pathophysiology and clinical manifestations of many different autoimmune diseases including
SLE and RA. Inhibition of NET formation improves outcomes in animal models of autoimmune diseases. It has been previ-
ously shown that a neutrophil-resident proteinase inhibitor, serpin B1 (sB1) can regulate NET formation mediated by several
agonists. However, it is currently unknown if sB1 can block immune complex (IC)-mediated NET formation. This study was
designed to determine if sB1 can inhibit IC-mediated NET formation and if so, explore the molecular basis of the inhibition.

Methods: Recombinant forms of wild-type and variant sB1 that lacked protease-inhibitory activity or specifically inhibited
elastase-like (neutrophil elastase [hNE], proteinase 3 [hPR3]) or chymotrypsin-like (e.g. cathepsin G [hCatG]) neutrophil ser-
ine proteases (NSP’s) were tested for their ability to block NET formation driven by RNP-containing ICs. In brief, human neu-
trophils were incubated in poly-L-lysine-coated tissue culture plates for 60 minutes in the presence of select reagents at
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varying concentrations prior to addition of ICs, PMA or A23187. After 4 hours of incubation, NETs were detached with
micrococcal nuclease and analyzed for DNA content by staining with sytox green and peroxidase activity using the synthetic
substrate TMB. Relative surface levels of CD66b, CD11b, and CD63, as well as ROS production, on treated neutrophils
were measured by flow cytometry. Data were analyzed by FlowJo (Tree Star, Inc.).

Results: sB1 variants lacking protease inhibitory activity were unable to block NET formation. In contrast, the sB1 pro-
tein that could specifically inhibit chymotrypsin-like proteinases blocked NET formation whereas the sB1 protein that
could specifically inhibit elastase-like proteinases did not. Consistently, the specific neutrophil elastase inhibitor had lim-
ited effect on NET formation, whereas the specific small molecule hCatG inhibitor also blocked NET formation providing
further evidence implicating hCatG in the process of IC-driven NET formation. An oxidation resistant sB1 variant (C344A)
effectively inhibited IC-mediated NET formation and was the only agent tested that significantly increased the levels of all
three adhesion/activation markers on the surface of activated neutrophils. In addition, it significantly boosted intracellular
ROS production.

Conclusion: sB1 can inhibit IC-mediated NET formation and does so in a hNE- and hPR3- independent manner. Our evi-
dence is the first to suggest that hCatG released during neutrophil activation is directly involved in triggering IC-mediated
NET formation. Future studies are needed to determine the role of sB1 on other neutrophil effector functions, including
phagocytosis, adhesion and trafficking.

Disclosure: T. Wang: None; P. Pemberton: Redd Pharmaceuticals Inc, 3, 4, 8, 10; C. Lood: Amytryx, 5, Boehringer-
Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd
Pharma, 5, 11.
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Background/Purpose: Receptor interacting protein kinase 2 (RIPK2) is a key signaling node for inflammation caused
by peptidoglycan (PGN). In the intestine, RIPK2 integrates signaling originating from the microbiota and amplifies pro-
inflammatory responses. Hence, blocking RIPK2 is an attractive strategy to treat inflammatory bowel disease. Since
peptidoglycan is present in the serum and joints in patients with rheumatic diseases and is thought to drive sterile
inflammation, RIPK2 inhibitors may also be a novel approach to treat rheumatoid arthritis, osteoarthritis, and spondylo-
arthritis. While the kinase function of RIPK2 is dispensable for downstream signaling, its ability to recruit and activate
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the E3 ubiquitin ligase, XIAP, is critical for RIPK2 ubiquitination and signal transduction. On this basis, we developed a
RIPK2 scaffolding inhibitor that binds to RIPK2, prevents interaction with XIAP, and blocks proinflammatory responses
in vitro and in vivo.

Methods: Direct inhibition of RIPK2 scaffolding with XIAP was demonstrated using surface plasmon resonance and a cellu-
lar nanoBRET assay. Inhibitory activity was evaluated by NF-kB dependent gene expression in NOD1 and NOD2 reporter
cell lines and cytokine production in primary human cells stimulated with PGN fragments or Toll like receptor (TLR) ligands.
Potency and selectivity was compared to GSK-559, a RIPK2 kinase inhibitor, and efficacy of the Odyssey RIPK2 scaffolding
inhibitor in vivo was evaluated in a PGN-challenge mouse model.

Results: RIPK2 scaffolding inhibitor blocks the binding of recombinant XIAP with RIPK2 in vitro and in cells. RIPK2 scaffold-
ing inhibitor blocks MAPK pathway activation, NF-kB activation, and cytokine production (e.g., TNF, IL-23, and TL1A) in
human monocytes and macrophages stimulated with PGN fragments, but not TLR ligands. We observed a synergistic cyto-
kine response in human monocytes stimulated by both NOD1/2 and TLR ligands. This synergistic response is blocked by
treatment with a scaffolding inhibitor, but not a RIPK2 kinase inhibitor. Oral administration of the RIPK2 scaffolding inhibitor
dose-dependently reduced production of TNF, IL-6, and MCP-1 in response to PGN.

Conclusion: We describe a potent and selective RIPK2 scaffolding inhibitor and demonstrate that blocking scaffolding is
necessary to maximally inhibit RIPK2 activation in response to the microbiota. These data show the therapeutic potential
of using a RIPK2 scaffolding inhibitor to prevent pathogenic responses to microbiota from which inflammatory intestinal
and rheumatic diseases originate.

Disclosure: M. Wlodarska: None; C. Van Huis: None; F. Hoss: None; R. Meyer: None; X. Lu: None; D. Koelmel:
None; B. Sanchez: None; C. Lesch: None; A. Telling: None; M. Minns: None; N. Mbah: None; I. Lacan: None;
R. Aversa: None; C. Lesburg: None; C. Yu: None; S. Soisson: Merck/MSD, 3, 11; N. Dales: None; D. Patrick: None;
A. Opipari: Odyssey Therapeutics, 3; S. Pan: None; L. Franchi: Odyssey Therapeutics, 3, 11.

Abstract Number: 0062

Differential Metabolic Profiles, Activation and Circadian Dynamics in
Rheumatoid Arthritis and Psoriatic Arthritis Circulatory Monocytes

Alyssa Gilmore1, Success Amaechi2, Megan Hanlon3, Dumitru Anton4, Carl Orr5, Viviana Marzaioli6, Douglas Veale7 and
Ursula Fearon1, 1Trinity College Dublin, Dublin, Ireland, 2Trinity College Dublin, Mullingar, Ireland, 3Molecular
Rheumatology, Dublin, Ireland, 4Molecular Rheumatology Department, Trinity Biomedical Sciences Institute, Trinity
College Dublin, EULAR Centre for Arthritis and Rheumatic Diseases, St Vincent University Hospital, University College
Dublin, Dublin, Ireland, 5Saint Vincent’s University Hospital, Dublin, Ireland, 6Trinity College Dublin and University
College Dublin, Dublin, Ireland, 7St.Vincent’s University Hosp, Dublin, Ireland

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Innate Immunity Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose:While Rheumatoid Arthritis (RA) and Psoriatic Arthritis (PsA) share many features, they are distinct in
clinical presentation and molecular profile. As monocytes are crucial innate effector cells, we investigate metabolic repro-
gramming of circulating monocytes in RA and PsA, and pathways involved in activation, circadian rhythm and mitochondrial
dynamics.
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Methods: PBMCs and CD14+ monocytes were isolated from RA and PsA patients. Frequency of monocyte subsets and
immune/metabolism markers (PDL-1, HIF1a, pS6, TLR2 and pAKT) on specific subsets were assessed by flow cytometry.
Metabolic analysis was performed on basal and LPS stimulated monocytes by RT-PCR, Seahorse-XFe-technology and
mitotracker assays. In parallel, genes involved in circadian rhythm (BMAL1, PER1, PER2) and mitochondrial fission
and fusion (DRP1, MFN1) and related effectors (RORα and NFIL3) were assessed by RT-PCR.

Results: Baseline ECAR following LPS stimulation was induced, with minimal effect observed for OCR, resulting in a
significant shift of RA and PsA monocytes towards glycolysis (p< 0.05). A significant reduction in max respiratory
capacity and ATP synthesis was also observed for PsA vs RA (all p< 0.05). Differential expression of PDL-1, pS6
and HIF1α were observed between RA and PsA monocytes, with inverse expression observed between classical
and intermediate sub-populations. LPS modulated key metabolic genes HIF1α (p< 0.001) and NDufB5 (p< 0.05), an
effect more prominent in RA monocytes. Supporting mitochondrial dysfunction in RA, LPS stimulation induced mito-
chondrial fission regulator DRP1 in RA (p< 0.0001), but not PsA. For circadian rhythm genes, LPS-stimulation inhibited
BMAL1(p< 0.05) and PER1 (p< 0.001) in both RA and PsA, with reduction in PER2 only observed in PsA (p< 0.05).
Finally, downstream effectors RORα and NFIL3 were increased with LPS in RA monocytes, with no effect observed
for PsA.

Conclusion: RA and PsA CD14+ monocytes display a shift towards a glycolytic phenotype. Metabolic/immune markers are
differentially expressed between RA and PsA monocytes, expression of which are inversed in classical vs intermediate
monocytes. Altered regulation of genes involved in circadian rhythm suggest differences in the cellular clock, and effect that
was more pronounced in RA compared to PsA monocytes. This was paralleled by altered mitochondrial dynamics, with sig-
nificant induction of mitochondrial fission regulator DRP1 in RA monocytes. Taken together, this data, supports differential
metabolic dysregulation and activation of RA and PsA monocytes, effects that may involve changes in the cellular clock,
inducing monocyte pathogenic mechanisms.

Disclosure: A. Gilmore: None; S. Amaechi: None; M. Hanlon: None; D. Anton: None; C. Orr: None; V. Marzaioli:
None; D. Veale: None; U. Fearon: None.
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Background/Purpose: Rheumatoid Arthritis (RA) is an autoimmune disease characterized by chronic inflammation of the
joints. Macrophages are a key mediator of pro-inflammatory signaling, contributing to inflammation and subsequent joint
destruction seen in RA. Recent research has revealed that macrophages in the joint synovium exhibit phenotypically distinct
subpopulations, which may diverge in contributing towards either RA pathogenesis or potential remission. There is a need to
further understand how synovial macrophage subpopulations are repopulated after disruption to better characterize varying
phenotypic trajectories.
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Methods: Bone marrow chimeras (BMC) were generated by transplanting cells from CD45.1 mice (donor) into CD45.2 mice
(recipient) that were irradiated with shielded ankle joints. Ankle joints were extracted from BMC controls (day 0) and those
treated with clodronate-laden liposomes (day 7) to deplete circulating monocytes. CITE-seq was performed on sorted syno-
vial macrophages (CD45+CD11b+CD4-CD8-Ly6G-SiglecF-NK1.1-CD64+ cells) using the 10x Chromium instrument and
processed using the CellRanger pipeline. Clustering, differential gene expression analysis, and pathway analysis was per-
formed using Seurat and fgsea for each timepoint separately and combined. Trajectory analysis was performed using Mon-
ocle after merging day 0 and day 7 data.

Results: Distinct macrophage subpopulations were seen in both day 0 and day 7 samples. MHCII genes (H2-Eb1, H2-Ab1,
H2-Aa) were differentially expressed in CD45.1-enriched clusters at day 0. For both timepoints, clusters of synovial lining
macrophages (CX3CR1+) were CD45.2-enriched. Genes associated with toll-like receptor signaling pathways (Tlr2, Tlr7,
Tlr8) marked CD45.2-enriched clusters at day 0. Genes coding for Ap1 (Jun), a major transcription factor regulating the
pro-inflammatory program of macrophages, were repressed at day 7 compared to day 0. Macrophages at day 7 differentially
expressed genes coding for metalloproteases (Mmp12, Mmp14, Mmp19) implicated in extracellular matrix degradation,
suggesting heightened migratory capacity. Enrichment for pathways associated with extracellular matrix interactions were
confirmed in our trajectory analysis from day 0 to day 7.

Conclusion: These results suggest the existence of transcriptional heterogeneity among macrophages in the synovium, as
well as changes over time following disruption. Future experiments will test how macrophage repopulation is altered under
inflammatory conditions.

Disclosure: J. Maciuch: None; Y. Wang: None; S. Fourati: None; H. Perlman: None; D. Winter: Pfizer, 2.
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Background/Purpose: The discovery and characterization of the dense fine speckled (DFS, ICAP AC-2) nuclear pattern of
antinuclear autoantibodies (ANA) detected in HEp-2 cells by indirect immunofluorescence assay (IFA) more than 20 years
ago has transformed our view on ANA testing. Anti-DFS70 antibodies are associated with this DFS pattern by IFA while their
clinical associations remain an immunological enigma. Unlike other ANA, there is a growing body of evidence that anti-
DFS70 antibodies, when present in high titers and in isolation (i.e. in the absence of any accompanying autoimmune
disease-specific antibodies) are useful to aid in the exclusion of systemic autoimmune rheumatic diseases (SARD), also
called ANA-associated rheumatic diseases (AARD). The correlation between the DFS pattern by IFA observed through
HEp-2 cells and the presence of anti-DFS70 antibodies detected by enzyme-linked immunosorbent assay (ELISA) has been
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the subject of increasing interest in autoimmune research. This study provides supporting evidence of the significant asso-
ciation between the DFS pattern by IFA and anti-DFS70 antibodies by ELISA and offers a potential algorithm to triage
patients to exclude SARD/AARD.

Methods: 150 positive and 20 negative serum specimens for DFS pattern by HEp-2 cells by IFA, (Sprinter XL/EuroPattern,
Euroimmun, NJ), were analyzed for presence of anti-DFS70 antibodies by ELISA (QuantaLyzer 3000, Werfen CA). The
agreement of the DFS70 by ELISA was established by direct comparison of results with those generated by an established
or reference method HEp-2 cells DFS pattern by IFA.

Results: When compared, samples between DFS pattern by HEp-2 cells IFA and anti-DFS70 antibodies by ELISA yielded
an agreement of 97.1% (95% confidence intervals of 93.1-98.7%), McNemar’s Test Chi Square of p >0.999, with a relative
sensitivity of 98.0% and a specificity of 90.0%.We propose the following potential algorithm to triage patients with or without
SARD/AARD (see figure).

Conclusion: This study demonstrated that accurate reading of DFS pattern by HEp-2 IFA identification provided a signifi-
cant rate of anti-DFS70 antibodies detected by ELISA. The correlation between the DFS pattern by HEp-2 IFA observed
and the presence of anti-DFS70 antibodies detected by ELISA could provide valuable insights into autoimmune diseases.
The combined use of these techniques allows for a more comprehensive assessment of autoantibody profiles, aiding in
accurate classification, prognosis, and personalized treatment strategies. Further research is needed to elucidate the clinical
implications and significance of this anti-DFS antibodies in different conditions.

Disclosure: V. ricchiuti: None; M. Nappi: LabCorp, 3; K. Chun: None; A. Grover: None; R. Punzalan: None.
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Background/Purpose: Sjögren’s disease (SjD) is a chronic, autoimmune condition with diminished lacrimal and salivary
gland secretion leading to keratoconjunctivitis sicca and xerostomia, respectively. In addition, subjects with SjD experience
significant fatigue. We hypothesized that SjD subjects have mitochondrial dysfunction and that fatigue will be associated
with mitochondrial dysfunction in a subset of subjects with SjD.

Methods: Seventeen SjD subjects and eight age-matched subjects underwent a fasting blood draw and completed
fatigue questionnaires (Bowman’s SjD, Fatigue Impact Scale, Multidimensional assessment of fatigue, Centers for Epi-
demiological Studies-Depression Scale, Fatigue Severity Scale, The Rheumatology Attitudes Index or Helplessness
Score, Modified Health Assessment, Validation of the Functioning in Chronic Illness Scale, SLEEP 1, and SLEEP 2).
T cells were purified through negative selection using Miltenyi Biotech B and T cell isolation kit and analyzed for mito-
chondrial oxygen consumption rate and extracellular acidification rate (glycolysis) using the Seahorse XF24 assay. Mito-
chondrial macrostructure of PBMC’s isolated from SjD or control subjects was analyzed using transmission electron
microscopy.

Results: There was no significant difference in the ages of the controls and the SjD subjects (52.25 years ± 3.21 vs
59.88 years ± 3.17 respectively, p=0.17) and there were no age-related changes in the oxygen consumption rate. However,
we observed significantly decreased basal, ATP-linked, and maximal respiration as well as reserve capacity in the T cells of
SjD subjects compared to controls. We found that scores from the Bowman fatigue questionnaire correlated the best with
basal oxygen consumption (r2=0.34, p=0.014), ATP-linked respiration (r2=0.36, p=0.011), maximal respiration (r2=0.491,
p=0.0017), and reserve capacity (r2=0.486, p=0.0019) in SjD. Scores from the general fatigue category (pain/discomfort)
related to the question "the worst problem with pains, the worst discomfort I’ve experienced in 2 weeks" provided most of
the power for these associations. Scores from Bowman mental fatigue questionnaire showed a trend towards correlating
with ATP-linked respiration (r2=0.22, p=0.0588). Fatigue Severity Scale scores correlated only with mitochondrial reserve
capacity in SjD (r2=0.244, p=0.044). Transmission electron microscopy studies clearly show swollen mitochondria in the
lymphocytes from SjD, with the cristae appearing to be prominently disorganized compared to mitochondria from
the control.

Conclusion: Mitochondrial dysfunction, associated with fatigue, appears to be a significant problem in SjD.

Disclosure: B. Kurien: None;R.Wood: None;G. Pharaoh: None; J. Cavett: None; V. Lewis: None; B. Shylesh: None;
L. radfar: None; A. Rasmussen: None; C. Lessard: Janssen, 5; A. Farris: Janssen Research and Development, LLC,
5; K. Sivils: Janssen, 3; K. Koelsch: None; H. Van Remmen: None; R. Scofield: None.
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Background/Purpose: Activated T cells make a significant contribution to inflammation in systemic lupus erythematosus
(SLE). We know that cellular metabolism regulates the activation of T cells. Evidence from patients with multiple sclerosis
indicates that dimethyl fumarate (DMF), an electrophile, targets cellular metabolism to modulate CD4+T cell activation and
function.

Here, we investigated whether DMF modulates T cell metabolism and function in samples from patients with SLE in a series
of in vitro experiments.

Methods: All experiments were performed using isolated T cells from freshly drawn whole blood samples from patients with
SLE. T cells were isolated using negative selection using Stem cell or Miltenyei magnetic bead separation kit. Isolated T cells
were activated with anti-CD3 and IL-2 and incubated with either DMF at 25μM concentration or DMSO alone for three or
seven days at 37�C and 5% CO2 before harvesting.

Results: In Seahorse experiments, after three days of incubation dimethyl fumarate (DMF) inhibited Figure A-i) the oxygen
consumption rate (OCR) and A-ii) extra cellular acidification rate (ECAR) in isolated T cells when compared with samples
incubated with vehicle, dimethyl sulfoxide (DMSO). Our results revealed that DMF significantly inhibited: 1) aerobic glycolysis
and oxidative phosphorylation in activated T cells from patients with SLE (n=4) (Figure A- i and ii), in vitro; 2) T cell activation
and proliferation as assessed by a reduction in the frequency of CD69 (n=4) and D) Ki67 (n=2) positivity, respectively
(Figure B-E); 3) Collectively, these results suggest that DMF inhibits T cell activation and proliferation in samples from patients
with SLE.

After 7 days of incubation, DMF significantly inhibited the expression of activating NK receptors CD158a and NKG2D on T
cells whereas there was a trend toward enhancing the expression of inhibitory NK receptors NKG2A and CD158b
(Figure F-I).

After 7 days of incubation, DMF significantly reduced intracellular expression of IFN-γ, TNF-α, IL-17 and secretion of pro-
inflammatory cytokines IFN-γ and TNF-α in supernatants (Figure J – N).

Conclusion: Our preliminary data indicated that DMF modulates metabolic programming to inhibit activation, proliferation,
and secretion of proinflammatory cytokines from T cells patients with SLE.
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DMF inhibits glycolysis and effector functions of CD4+ T cells from patients with SLE. All experiments were performed using
isolated T cells from freshly drawn whole blood samples from patients with SLE. T cells were isolated using negative selec-
tion using Stem cell or Miltenyei magnetic bead separation kit. Isolated T cells were activated with anti-CD3 and IL-2 and
incubated with either DMF dissolved in 0.0025% DMSO to achieve 25μM concentration or DMSO alone for three or seven
days at 37�C and 5% CO2 before harvesting. A-I) In Seahorse experiments, after three days of incubation dimethyl fumarate
(DMF) inhibited the oxygen consumption rate (OCR) and A-ii) extra cellular acidification rate (ECAR) in isolated T cells when
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compared with samples incubated with vehicle, dimethyl sulfoxide (DMSO). These results revealed that DMF significantly
inhibited aerobic glycolysis and oxidative phosphorylation in activated T cells from patients with SLE (n=4), in vitro. B) Flow
cytometry gating strategy to analyse for activated T cells CD3+CD69+ and proliferating T cells CD3+Ki67+. C) After three
days of incubation, DMF significantly inhibited T cell activation and proliferation as assessed by a reduction in the frequency
of CD69 (n=4) and D) Ki67 (n=2) positivity, respectively. E-i) After 7 days of incubation, the density of T cells at 10 X magni-
fication in flat bottom wells without DMF was higher than E-ii) in the well in the presence of DMF. Collectively, these results
suggest that DMF inhibits T cell activation and proliferation in samples from patients with SLE. After 7 days of incubation,
DMF significantly inhibited the expression of activating NK receptors F) CD158a and G) NKG2D on T cells whereas DMF
seemed to have a trend toward enhancing the expression of inhibitory NK receptors H) NKG2A and I) CD158b. After 7 days
of incubation, DMF significantly reduced intracellular expression of J) IFN-γ, K) TNF-α, L) IL-17 and secretion of pro-
inflammatory cytokines M) IFN-γ and N) TNF-α in supernatants. Thus our preliminary data indicated that DMF modulates
metabolic programming to inhibit activation, proliferation and secretion of proinflammatory cytokines from T cells patients
with SLE.

Disclosure: L. Kell: None; S. Taylor: None; K. Shah: None; R. De Maeyer: None; D. Sen: None;M. Castelino: None;
J. Cambridge: None; D. Isenberg: None; M. Leandro: Roche Basel, 1; A. Akbar: None; v. Reddy: None.
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Background/Purpose: Regulatory T cells (Treg) are a population of lymphocytes with immunosuppressive function. Activa-
tion and expansion of Treg is an attractive therapeutic approach for autoimmune diseases currently being evaluated clini-
cally. In addition to inducing Treg activation and expansion, an effective Treg-directed therapy needs to generate cells with
a stable immunosuppressive phenotype that is resistant to conversion to T effector function under inflammatory conditions.
Nevertheless, current clinical approaches to stimulate Treg to treat autoimmunity expand Treg by increasing homeostatic
proliferation (e.g., via IL-2 muteins) without improving Treg stability.

TNFR2 agonism induces Treg proliferation and activation. We hypothesized that TNFR2 stimulation will also increase
Treg stability based on the phenotype of TNFR2 knockout mice in which Treg are unstable and convert into effector
cells. To test this hypothesis, we developed multivalent anti-TNFR2 VHH proteins with agonist activity on TNFR2 and
assessed their impact on Treg proliferation, activation, immune suppressive function and stability compared to IL-2
muteins.
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Methods: VHHs specific for human TNFR2 were obtained by immunization of alpacas, followed by panning of phage-
display VHH libraries against recombinant protein. VHH binding to TNFR2 was characterized by surface plasma resonance
and flow cytometry. VHH identified as binders were formatted as multivalent fusion proteins. Human naïve Treg treated with
anti-TNFR2 VHH or IL-2 mutein (PT-101) were evaluated to detect effects on proliferation, activation, suppressive function
and stability in inflammatory conditions. The effects of anti-TNFR2 VHH agonists on spleen lymphocyte population in human
TNFR2 knock in mice were assessed by flow cytometry 5 days after a single injection.

Results: Agonistic TNFR2 VHH induced the expansion of naïve human Treg, increased the expression of activation markers
and stimulated suppressive effects against CD4+ T effector cells. Consistent with these in vitro findings, administration to
mice increased Treg by 3-fold, without increasing conventional effector T cells. TNFR2 VHH constructs, but not IL-2
muteins, increased human Treg stability in the presence of proinflammatory cytokines based on sustained presence of
FOXP3 bright cells and prevention of conversion of Treg into IL-17A- or IFNg-secreting cells.

Conclusion: Anti-TNFR2 VHH agonistic proteins are effective at expanding Tregs that have a more stable immunosuppres-
sive phenotype compared to IL-2 muteins and may provide a durable and disease modifying therapy for multiple autoim-
mune diseases.

Disclosure: L. Swee: Boehringer-Ingelheim, 3; J. Knopf: Evotec, 3, Merck KgaA, 2; T. Pr�ochnicki: IFM Therapeutics,
3; P. König: None; A. Kirchhoff: None; L. Preiß: Octapharma, 3; F. Huber: Octapharma, 3; A. Seifried: Octapharma, 3;
O. Murawjew: None; F. Baumann: None; J. Assis: Hipolabor, 3; S. Hennemann: Octapharma, 3; F. Kolbe: None;
H. Schnell: None; T. Orlik: Octapharma, 3; K. Blanco Valle: None; A. Telling: None; B. Sanchez: None; A. Opipari:
Odyssey Therapeutics, 3; T. Stuwe: Octapharma, 3; S. Soisson: Merck/MSD, 3, 11; L. Franchi: Odyssey Therapeu-
tics, 3, 11.
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Background/Purpose: Treg cells play a central role in the tolerance of self-antigens and prevention of autoimmune disease.
FoxP3 is a Treg-specific transcription factor that plays a critical role in Treg differentiation and function. The vitamin A metab-
olite all-trans retinoic acid (atRA) has a wide range of biological activity including cellular differentiation and proliferation. Pre-
vious studies have shown that atRA regulates Treg stability under inflammatory conditions and promotes plasma-derived
Treg development in-part through regulating FoxP3 gene expression. Although these transcriptional effects have been char-
acterized, post-transcriptional effects of atRA on FoxP3 protein stability have not been investigated. The aim of the present
study was to test the hypothesis that atRA suppresses FoxP3 protein degradation under pro-inflammatory conditions
through altering FoxP3 protein-protein interactions.
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Methods: To examine the effect of atRA on FoxP3 protein levels in the absence of FoxP3 transcriptional regulation, FoxP3
was genetically fused to an N-terminal HaloTag reporter protein (Promega) and expressed in the immortalized T lymphocyte
jurkat cell line under control of the human cytomegalovirus (CMV) promoter. cDNAs encoding HaloTag and FoxP3 or Halo-
Tag alone were assembled into a lentiviral expression vector via In-Fusion cloning technology (Takara) and transfected into
293T cells to produce VSV-G pseudotyped virus for cell transductions. Halo-FoxP3 and Halo-control expressing cells were
then selected with puromycin, creating stable cell lines for experiments. FoxP3 protein levels were assessed in the presence
or absence of atRA with IL-6 or IL-1β alone or in combination by Western blot. To characterize the effect of atRA on FoxP3
protein interactions, Halo-FoxP3 was isolated and purified from cell lysates with HaloLink resin (Promega). FoxP3-interacting
proteins were then eluted from the resin, digested with trypsin and profiled by nano LC-MS/MS with a Waters M-Class
HPLC system interfaced to a ThermoFisher Fusion Lumos mass spectrometer. The resulting Mascot DAT files were parsed
into Scaffold (Proteome Software) for validation and filtering to create non-redundant FoxP3-interacting protein lists for each
sample.

Results: atRA increased Halo-FoxP3 protein levels in the Halo-FoxP3 expressing cells. In contrast, both IL-6 and IL-1β
alone or in combination induced Halo-FoxP3 protein degradation without affecting Halo levels in the Halo-control cells. How-
ever, concomitant treatment with atRA abrogated IL-6/IL-1β-induced FoxP3 degradation. Profiling of FoxP3-interacting
proteins in cell lysates from Halo-FoxP3 expressing cells by LC/MS-MS indicated that atRA treatment had extensive effects
on FoxP3 protein-protein interactions, which included suppression of IL-6/IL-1β-induced interaction with the 26S protea-
some and a novel FoxP3-interacting E3 ubiquitin ligase, RNF213.

Conclusion: These results suggest that in addition to previously characterized transcriptional mechanisms, atRA may sup-
press FoxP3 degradation under inflammatory conditions through preventing interaction with RNF213, a novel
FoxP3-interacting E3 ubiquitin ligase.

Disclosure: W. Willis: None; s. Bruckner: None; w. Jarjour: None.
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Background/Purpose: In humans, upper respiratory infections have been associated with onset of Rheumatoid Arthritis. In
mice, following viral infection, CD8+ T cells take up residence in joints and a portion become tissue resident memory cells
(TRM). As these CD8+ TRM are not specific for a Rheumatoid Arthritis specific self-peptide, it is not clear if they contribute
to disease activity. In the mouse uterus, re-activation of CD8+ TRM increases the permeability of the tissue to circulating anti-
bodies. Utilizing the K/BxN serum transfer model, we demonstrate that local activation of CD8+ TRM generates persistent
clinical arthritis at that site.

Methods: C57BL/6 mice received adoptive transfer of OT-1 transgenic CD8+ T cells, whose cognate antigen is SIINFEKL
peptide. The next day, they are infected with vesicular stomatitis virus encoding SIINFEKL. Acute infection resolves over
the course of a few weeks, virus is cleared, but tissues are persistently populated by OT-1 CD8+ TRM. These mice are OT-
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1mem mice. Naïve and OT-1mem mice receive dose limited volumes of arthritogenic serum from K/BxN mice. Two days
later, they receive an injection of SIINFEKL peptide in their left ankle and left knee to reactivate OT-1 TRM. Ankles were scored
for severity of clinical inflammation (0, no swelling/redness; 1, mild swelling/redness +/- swollen digits; 2, moderate swelling/
redness; and 3, maximal swelling/redness with ankylosis) and their size was measured by calipers daily (from lateral to

Figure 1. OT-1 CD8+ TRM activation in joints generates persistent clinical inflammation following K/BxN serum transfer arthritis. OT-1mem mice
were generated by adoptive transfer of OT-1 cells followed by infection with VSV-OVA. OT-1 transgenic TCR recognizes the SIINFEKL peptide
of ovalbumin and OT-1 cells rapidly expand and respond to VSV-OVA. 30+ days after infection, and well after clearance of virus, OT-1mem mice
retain OT-1 TRM in tissues. OT-1mem and naive mice receive limited dose of K/BxN arthritogenic serum such that naive mice develop minimal dis-
ease. Two days after K/BxN serum, some mice receive SIINFEKL peptide or irrelevant peptide GP33 injections into left ankle and knee. Clinical dis-
ease activity is assessed daily by standardize scoring (0, no inflmmation, to 3, maximal swelling and ankylosis) and caliper measurements of ankles
from malleolus to malleolus. A, Illustrated experimental groups. B, Left ankle score and change in ankle size. Two separate experiments. *p<0.05,
**p<0.01ANOVA followed by Kruskal-Wallis comparison of each OT-1mem group to OT-1mem that received only K/BxN serum.

Figure 2. OT-1 CD8+ TRM activation locally increases CD8+ T cells and B cells at the the joint. Figure 1A illustrated experimental groups. Mouse
knees were collected following intravascular staining, tissues were disaggregated in collagenase and DNAse solution, a single cell suspension was
obtained, stained, and evaluated by flow cytometry with bead based counting to estimate total per tissue. Bead based counts for total CD8+ T
cells, OT-1 CD8+ T cells, and non-OT-1 (endogenous) CD8+ T cells are shown in addition to CD4+ T cells, neutrophils (Ly6G+), and B cells
(B220+). *p<0.05, **p<0.01ANOVA followed by Kruskal-Wallis comparison of each OT-1mem group to OT-1mem that received only K/BxN
serum.
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medial malleolus). After seven days, mice were sacrificed following intravascular stain injection, ankles fixed and decalcified
for histology, and knees collected and processed to a single cell suspension for flow cytometry. (See Figure 1A for illustration
of experimental groups.)

Results: Persistent clinical inflammation and increased size was found in the left ankle of OT-1mem mice that received
K/BxN serum and injection of SIINFEKL, but not their right ankle, not in the left ankle of memory mice injected with an irrele-
vant peptide GP33, and not in the left ankle of memory mice that received SIINFEKL. (Figure 1B) By flow cytometry, the left,
but not right, knee of memory mice that received K/BxN serum and injection of SIINFEKL contained significantly more OT-1
cells, endogenous CD8+ T cells, and B220+ B cells compared to Ot-1mem mice that received only K/BxN serum. This was
not true of the left knee of OT-1mem mice that received K/BxN serum and left knee injection with GP33, nor the left knee of
OT-1mem mice that received only SIINFEKL injection. (Figure 2)

Conclusion: Persistent clinical inflammation is dependent on both K/BxN serum and local activation of virus specific joint
CD8+ TRM and characterized by increased number of OT-1 transgenic CD8+ T cells, endogenous CD8+ T cells, and B220+
B cells. Thus, ’bystander,’ virus specific, CD8+ TRM activation can localize systemic autoantibody mediated processes to
the joint.

Disclosure: S. Lotfi-Emran: None; N. Koziol: None; D. Masopust: None.
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Background/Purpose: Females exhibit a more robust response to both self- and non-self-antigens than males which man-
ifests as higher prevalence of autoimmune disease, eg. rheumatic diseases, and more effective response to infection in
females. Both hormonal and genetic differences have been suggested as underlying factors, but the precise mechanisms
that lead to sex-based differences in immune responses remain unknown. We hypothesize that a sex bias in thymic central
tolerance induction is of importance for the female predominance in autoimmune diseases.

Methods: The 10X Genomics Visium Spatial Transcriptomic method was applied on fresh frozen human thymic tissues
from girls (n=2) and boys (n=2), age 4 months. RNAseq data was acquired, and after quality control and filtering, approxi-
mately 3000 spots per section were analyzed using the Scanpy toolkit (Fig 1a). After integration of data using Harmony,
unsupervised spatial clustering (Leiden_0.1) identified distinct regions that translated to the main functional and morpholog-
ical compartments of the human thymus; medulla and cortex, which was validated by the expression of marker
genes (Fig 1 b, c).
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Results: Differential gene expression analyses of the medullary compartment identified sex-biased expression of genes and
biological pathways of key importance in central tolerance induction such as chemotaxis, negative selection and regulatory T
cell formation (Fig 1 d, e). Interestingly, we also found that the female medullary compartment showed a more pronounced
pro-inflammatory milieu with upregulated type 1 and type 2 interferon gene signatures. Further sub-clustering of the medulla
showed heterogenicity in this compartment, identifying spatial niches with differences both in cellular composition, spatial
organization and functional characteristics.
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Conclusion: The results expand our knowledge regarding the functional and spatial organization of the human thymus and
strengthen the importance of sex-biased thymic central tolerance induction a possible explanation for the observed higher
prevalence of autoimmune disease in females.

Disclosure: V. Hennings: None; A. van Dijk: None; A. Lemarquis: None; C. Lundqvist: None; O. Ekwall: None.
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Background/Purpose: Immunosenescence is a global remodeling of immune functions that has been first described with
aging. It can also occur in pathologies associated with chronic antigenic stimulation and notably cancer. High proportion
of circulating senescent CD8+ T cells (T8sen, CD3+CD8+CD28-CD57+KLRG1+ cells) is observed in more than 25% of
the patients with advanced non–small cell lung cancer (aNSCLC) and has been associated with resistance to immune
checkpoint blockers. The mechanisms leading to accumulation of T8sen are still only partially understood. Chronic inflam-
mation is a potential driver. Here we sought to assess the level of T8sen in patients with IMIDs, its dynamic under TNF inhib-
itors (TNFi) and the link with the plasmatic concentration of different cytokines.

Methods: T8sen have been identified by flow-cytometry on fresh whole blood samples from 68 patients with IMIDs [25 with
rheumatoid arthritis (RA), 23 with spondyloarthritis (SA) and 20 with Sjogren disease (Sjo], 228 patients aNSCLC and
25 healthy volunteers (HV). Patients with RA and SA were evaluated at baseline and 3 months after TNFi initiation. Baseline
plasmatic concentrations of IFNα2a, IFN-β, IFNγ, IFNλ1, and IP-10 were quantified using MSD technology. Associations
between proportions of T8sen and categorical or continuous variables were performed by Mann–Whitney test and Pearson
coefficient, respectively.

Results: Patients with IMIDs harbor higher levels of T8sen compared to aNSCLC patients and HV (Figure 1 left panel). The
median level [Q1-Q3] of T8sen was of 26.34% [16.75-47.33] in IMIDS patients compared to 22.18% [12.41-33.84] in
aNSCLC patients and 12.11% [5.56-21.28] in HV. Among the three IMIDs, T8sen rates were higher in patients with Sjo
(Figure 1, right panel). We did not observe any significant correlation between T8sen and diseases characteristics at baseline.
Importantly, TNFi initiation did not modulate T8sen levels in RA and SA patients. Interestingly, we observed significant posi-
tive correlations between plasmatic IFN- λ1, IFN- γ and IP-10 with the levels of T8sen (Figure 2).

Conclusion: Patients with IMIDs exhibit high levels of T8sen cells that exceed those observed in patients with lung cancer.
This senescence is not altered under TNFi treatment and appears to be primarily driven by IFNs. The link between T8sen and
the evolution of the disease as well as with the response to treatment remains to be evaluated. Likewise, since T8sen is
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mainly driven by IFNs, it would be important to evaluate the effect of anti-IFN treatments and JAK inhibitors on senescence
with potential implications in autoimmunity and cancer.

Disclosure: M. Naingeon: None; S. Bitoun: None; M. roulleaux Dugage: None; C. de Oliveira: None; C. Berthot:
None; X. Mariette: AstraZeneca, 2, 6, BMS, 2, 6, Galapagos, 2, 6, GSK, 2, 6, Novartis, 2, 6, Pfizer, 2, 6; N. Chaput:
None; G. Nocturne: None.

Figure 2. Correlation of IFNλ1, IFN- γ and IP-10 plasmatic levels with the percentage of senescent CD8+ T cells in patients with autoimmune
diseases.

Figure 1. Percentage of senescent CD8+ T (T8sen) cells in patients with AID compared to HV and aNSCLC (right panel) and between AID types.
HV : healthy volunteers, NSCLC: advanced lung cancer, IMIDs: immune-Mediated Inflammatory Diseases, SA: spondyloarthritis, RA : rheumatoid
arthritis, Sjo: Sjogren disease.
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Background/Purpose: Programmed death 1 (PD-1) is an immune checkpoint receptor expressed by activated T cells, and
of major importance in maintaining peripheral tolerance. Expression of PD-1 has been associated with T cells exhaustion,
plasma cell differentiation and bone homeostasis. With emerging treatments engaging the PD-1 pathway in Rheumatoid
Arthritis (RA) this pathway is of continued interest.

We aimed to investigate PD-1hi T cells from RA synovial fluid (SF).

Methods: SF was collected from RA patients with disease flare (n=7). Cells were stained for flow and sorted in CD3+ PD-
1hi/PD-1lo populations. Post sorting, bulk RNA seq was performed, and cells were stimulated with antiCD3/CD28. Cyto-
kines in the supernatants were investigated using V-plex multipanel assay. Supernatants were added to fibroblast cultures
and the osteoblast cell line SaOs-2.

Results: Evaluated by flow cytometry, PD-1+ cells represented 42% of CD4+ T cells and 34% of CD8+ T cells in the
SF. When comparing co-expression of checkpoint receptors and transcription factors between PD-1hi and PD-1lo CD4+
T cell; Tigit, Tim3 and NFAT were all increased in PD-1hi (all p < 0.05), Lag-3 was slightly elevated (p=0.07), whereas
TCF1 and TOX expression did not differ. These differences were not observed between PD-1hi and PD-1lo CD8+ T cells.

Post sorting, RNAseq revealed PD-1hi and PD-1lo cells to cluster separately. In PD-1hi cells, gene expression corresponded
to structural signatures, including tubulin binding and cytoskeletal motor activity (p < 0.01). Genes related to peripheral T
helper cells, including IL21 and CXCL13 were highly upregulated (all p< 0.05) The gene PHEX was highly expressed (log2

Figure 1: Left: Expression of ICAM on fibroblasts after culturing with PD-1 hi/PD-1lo supernatant. IFNg used as a positive control. Right: MCP-1
production measured in the supernatant from fibroblasts after culturing with PD-1 hi/PD-1lo supernatant. IFNg used as a positive control.
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fold change=5.2), suggesting an association with bone mineralization. The signature in PD-1lo cells was associated with
immune activation genes (p < 0.005). Stimulating cells with CD3/CD28 post sorting resulted in lower production of IL-2,
IFNg, TNFa, IL-8, IL-10, IL-13, IL-12, and IL-1b from PD-1hi cells compared to PD-1lo. The supernatant from PD-1hi cells
only slightly activated fibroblasts, whereas the PD-1lo supernatant significantly activated fibroblasts, as measured by by
MCP-1 production and surface ICAM expression (fig 1). When adding the PD-1hi and PD-1lo supernatant to osteoblast cul-
tures, bone mineralization was significantly increased by the PD-1hi supernatant (fig 2).

Conclusion: PD-1hi cells are present in the synovial joint. They are not exhausted but express multiple checkpoint recep-
tors, suggesting regulatory capacities. They could play a central role in structural maintenance through effects on fibroblasts
and osteoblasts.

Disclosure: S. Rask: None; C. Andersen: None;M. Hvid: None; K. Ravnskjær: Thermo Fisher, 3; B. Deleuran: None;
S. Greisen: None.
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Background/Purpose: T cells play an important role in the development and progression of many autoimmune diseases.
Inhibition of T cells and their effector mechanisms has therefore been an area of great therapeutic interest. PD1 (CD279) is
a CD28/CTLA4 family coinhibitory receptor that is mainly found on activated lymphocytes. Ample evidence links the PD1
pathway to autoimmune diseases, ranging from genetic evidence, correlations between PD1 expression and disease sever-
ity in patients, and autoimmune-like immune-related adverse events (irAE) from blocking PD1 pathway therapies in oncol-
ogy. Consequently, the activation of the PD1 pathway through agonist antibodies holds promise as a therapeutic

Mineralization measured in the SaOs-2 osteoblast cell line after culturing with PD-1hi and PD-1lo supernatant. Data are normalized to the cell line in
growth media.
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approach in autoimmune disease. With the first PD1 targeting drugs entering the rheumatoid arthritis clinical trial space,
there is a need to increase our understanding of the mechanistic underpinnings of agonist PD1 antibody (Ab) on T cells to
support further drug development. Here we assess the impact of various Ab configurations on the potential of novel PD1
Ab to inhibit T cell activation in vitro.

Methods: PD1 Abs were assessed for affinity and capacity to interfere with endogenous ligands interaction. Selected anti-
PD1 reagents were expressed with different molecule configurations and tethering partners. Naïve and activated CD4+ T
cells were cultured with soluble or scaffold/bead-bound PD1 Abs and anti-CD3 to determine inhibitory potential on prolifer-
ation and cytokine production. Antigen stimulation-based studies in PBMC were used to assess impact in a multi-cellular
setting. Potential to promote Treg development was assessed in naïve CD4+ T cells stimulated with anti-CD3 coated beads
and recombinant interleukin 2.

Results: In purified T cell assays, several of the anti-PD1 molecules showed clear impact of tethering on the agonist
capacity. Importantly, inhibition of T cell function and Treg development was observed when the PD1 Abs were bound to
the same scaffold (cis), but not on separate scaffolds (trans). Some PD1 Abs that showed agonism in the purified T cell assay
failed to do so in the PBMC assay, and some architectures, such as the PD1xCD4 tetrapod, shifted from agonist to
antagonist.

Conclusion: Our data indicate that more potent agonist effects correlated with close proximity engagement of PD1 and T
cell receptor. Therefore, strategies that preserve or enhance the natural behavior of PD1 localization to immune synapses
are likely to yield more successful agonists.

Disclosure: Y. Orlovsky: Janssen, 3; M. Swiecki: Janssen R&D, 3; K. Colby: Janssen, 3; C. Liu: Janssen, 3;
J. Wixted: Janssen, 3; O. Chornoguz: Janssen, 3; N. Rao: Janssen, 3, 11; E. Janssen: Janssen, 2, 11; L. Hao:
Janssen, 3.
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Background/Purpose: The strong clinical and genetic associations between axial spondyloarthritis (axSpA) and inflamma-
tory bowel disease (IBD) underscore the pathogenic role of the gut-joint axis. The prevailing arthritogenic peptide hypothesis
suggests that CD8+ T cells mount an immunological response upon recognition of a self or microbial arthritogenic peptide at
inflammatory sites such as the gut. This could result in a clonal expansion of these cells, ultimately leading to their aberrant
migration to other sites such as the joint. We previously identified a subpopulation of pathogenic mature CD8+ T cells in
the axSpA synovial fluid (SF), expressing CD103+ and CD49a+ integrins (InEx cells). The expression of integrins on InEx cells
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implicates their role in aberrant migration between the gut-joint axis. Whether InEx cells recognize an arthritogenic peptide
remains unclear. We hypothesize that InEx cells may incite and perpetuate chronic inflammation in axSpA. To this end, we
characterized their T-cell receptor (TCR) repertoire and gene expression profile.

Methods: Patients fulfilling the ASAS classification for axSpA were recruited (n=4). Active joint effusion from these patients is
reflective of active joint inflammation which coincided with high disease activity (BASDAI >4). We isolated peripheral blood
mononuclear cells (PBMCs) and synovial fluid mononuclear cells (SFMCs), followed by FACS-sorting of mature CD8+ T cells
and InEx cells. Subsequently, single-cell TCR (both α and β chains) and RNA sequencing were performed on these cell
types. An HLA-B27+ reactive arthritis (ReA) sample were used as a comparison since it is the paradigm for antigen-driven
inflammation initiated in the gut. Mature CD8+ T cells from ReA PBMCs and SFMCs were also FACS-sorted. These were
all compared to HLA-B27+ healthy controls (n=4).

Results: The InEx TCR repertoire from axSpA patients was less diverse than mature CD8+ T cells from axSpA PBMCs or
SFMCs, indicating a clonally expanded population. The TCR V/J pairings from the β chain in InEx cells confirm existing liter-
ature. Interestingly, their TRBV9/TRBJ2-3 usage was also found in mature CD8+ T cells from ReA SFMCs. Assessing the
TCR V region from paired α/β chains revealed that the InEx cells shared similar usage with mature CD8+ T cells from ReA
PBMCs or SFMCs: TRBV20-1/TRAV1-2, TRBV6-1/TRAV1-2, and TRBV6-2/TRAV1-2. Further, the CDR3 region of the β
chain in InEx cells differed from mature CD8+ T cells from ReA SFMCs by only three amino acids. On a transcript level, InEx
cells differed from ReA mature CD8+ T cells based on elevated genes such as CCL4L2, IFITM1, and IFITM2, and downre-
gulated genes such as IL7R, GNLY, and KLRB1.

Left panel displaying transcriptome profile of InEx vs mature CD8+ ReA SFMCs on UMAP plots. Genetic profile of InEx cells cluster differently to
ReA SF. Right panel displaying differently expressed genes between the two groups, with most informative genes circled in green. UMAP = Uni-
form Manifold Approximation and Projection. SF = synovial fluid.

Left panel displaying the Chao1 index, a measure of TCR repertoire diversity, stratified by sample type. Right panel displaying the overlapping
alpha and beta TCR chain gene usage of the V region. Highlighted in blue boxes are features similar between InEx and ReA SF and axSpA SF
(mature CD8+ T cells) and ReA SF. HC = healthy controls, PB = peripheral blood, SF = synovial fluid.
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Conclusion: These observations suggest that the autoimmune mechanism employed by InEx cells could be mediated by
HLA-B27+. This may enable them to incite inflammation similarly to ReA due to potential recognition of similar peptides, ulti-
mately driving the selection of specific T cell clones. However, InEx cells’ ability to perpetuate inflammation may be distinct
from ReA due to a varied transcriptome. This has important implications for therapeutic designs attempting to target integrin
blockade in axSpA.

Disclosure: Z. Qaiyum: None; M. Tang: None; R. Inman: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis, 2, Sandoz, 2.
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Background/Purpose: Background: GMCSF producing T-cells may be implicated in the pathogenesis of autoimmune dis-
eases like rheumatoid arthritis (RA), multiple sclerosis (MS) and psoriatic arthritis. Few studies reported higher frequencies of
CD4+GMCSF+ T-cells in the MS lesions and RA synovial fluid; however, there is no data on CD8+GMCSF+ T-cells. Thus,
we planned to assess their frequencies in blood and synovial fluid, and characterize based on polyfunctionality, phenotype,
cytotoxic ability and the effect of methotrexate on them.

Methods: The frequency of GMCSF producing CD8 and CD4 T-cells was assessed by stimulation with PMA/Ionomycin, fol-
lowed by immunostaining and flowcytometry. Subsequently, polyfunctionality for other cytokines (TNFα, IFNγ and IL-17),
memory/naïve phenotype and perforin/granzyme expression was also assessed by flowcytometry

Results: Enrichment of GMCSF producing T-cells was found in the synovial fluid, with elevated frequencies of both CD8+-
GMCSF+ T-cells (5.8, 3.9%, p= 0.0045) and CD4+GMCSF+ T-cells (8.5, 4.5%, p=0.0008) compared to peripheral blood.
These cells were characterised as extremely polyfunctional, with higher frequencies of triple cytokine positive GMCSF
+TNFα+IFNγ positive CD8 T-cells (81, 36%, p=0.049) and CD4+GMCSF+TNFα+IFNγ+ (48, 32%, p=0.01)) in synovial fluid
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compared to blood. Majority of GMCSF producing T-cells had an effector memory (EM) phenotype, besides CD8+GMCSF+
T-cells also having increased expression of granzyme B. After MTX treatment, there was a significant reduction in circulating
CD4+ T-cells producing GMCSF (4.6% to 2.9%, p= 0.0014) and a similar trend was seen in the CD8 T (3.7% to 2.9%
p= 0.068) cells.

Conclusion: Synovial fluid enrichment with GMCSF producing CD8 T-cells (and CD4 T-cells) was observed, demonstrating
elevated polyfunctionality and granzyme B expression with majority belonging to EM phenotype. Upon treatment with meth-
otrexate a reduction in the frequencies of these cells was found.

Disclosure: A. KHULLAR: None; V. Dhir: None; L. Bidyalaxmi: None; C. Prasad: None; S. Jayaprakash: None;
S. Jain: None; B. Saikia: None; A. Sharma: None; S. Sharma: None; A. Yadav: None; S. Naidu: None; S. Jain: None.
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Background/Purpose: Giant cell arteritis (GCA) is a large-vessel granulomatous vasculitis. It is characterized by the pres-
ence at the inflamed arterial walls, of activated PD-1+ CD4 T cells; this contrasts with observations indicating that a defect
of PD-1 signaling is implicated in the pathogenesis of GCA. A population of CD4+CXCR5-PD-1hi cells, termed Tph cells,
has been described at the inflamed synovium and peripehral blood of patients with Rheumatoid Arthritis, and seem to play
a pathogenic role in this condition. Our objective was to study the frequencies of circulating total Tph (cTph) and activated
ICOS+Tph (cICOS+Tph) cells in the peripheral blood of patients with newly diagnosed GCA (nGCA) and examine whether
they are related with the clinical outcome.
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Methods: This is a prospective non-interventional study performed on consecutive patients referred to our ultrasound
(US) GCA fast track clinic, in whom newly diagnosed GCA (nGCA) was clinically confirmed (2022 ACR/EULAR cri-
teria) over a period of 18 months. Peripheral blood was drawn immediately upon confirmation and after obtaining
written informed consent. For each patient, an age and gender-matched healthy control (HC) was also studied.
PBMCs isolated by Ficoll- Hypaque gradient were stained with antibodies to CD3, CD4, CD45RA, CD45RO, CXCR5,
ICOS, PD-1, and examined by flow cytometry. Patients were treated with standard therapy according to clinical
response.

Results: A total of 48 nGCA patients were included (mean age 81,5 years, 50.0 % female). As compared with HC, nGCA
patients presented at baseline with an increased frequency of cTph and cICOS+Tph cells. Among the 26 patients who could
be followed up for 12 months (the remaining 22 have been diagnosed less than 12 months ago),8 experienced a relapse
(2018 EULAR recommendations; symptoms plus: elevation of acute phase reactants and/or positive US). Interestingly, the
basal frequency of cICOS+Tph cells had been significantly lower in patients who relapsed as compared with those who
did not; the frequency of cTph cells also tended to be lower in relapsing subjects but the difference with non-relapsing
patients was not statistically significant.

Conclusion: Newly diagnosed GCA patients demonstrate an increased frequency of cTph and cICOS+Tph cells. Lower
basal proportions of cICOS+ Tph cells are associated with relapse.
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Background/Purpose: CD4+CXCR5+PD-1hi follicular helper (Tfh) T cells dwell in the germinal centers (GCs), help B cells,
and are implicated in Rheumatoid Arthritis (RA) pathogenesis. Circulating counterparts of Tfh (cTfh) cells are expanded in
patients with autoimmune conditions and their frequencies seem to correlate with the pool of GC Tfh cells. Abatacept
(ABT), interfering with costimulation, can restrain Tfh cell generation and the role of Tfh cells may be pre-eminent in patients
with higher cTfh cell frequencies. Therefore, our objective was to examine a). The effect of treatment escalation with TNF
blockers (TNFb) or ABT, on the cTfh cell frequency in RA, and b). The relation of baseline cTfh cells with the clinical response.
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Methods: Peripheral blood was drawn from seropositive RA patients with an incomplete response to csDMARDS (n=41)
who initiated, according to routine clinical practice, TNFb (n= 19) (10 Etn, 3 Adal, 3 Certo, 2 goli, 1 Ifx) or ABT (n= 22). cTfh
cell frequencies were determined by flow cytometry of freshly isolated PBMCs at the basal visit and 12 months (12M) after
treatment escalation. Age and gender-matched healthy controls (HC) were also studied at both time points (n=41).

Results: a). As compared with HC, RA patients receiving csDMARDs showed increased frequencies (fr.) of cTfh and acti-
vated ICOS+ cTfh cells (a-cTfh). A significant improvement of disease activity(ΔDAS28 >2.0) was seen in all of the patients
at 12M. The cTfh cell fr. did not vary in patients receiving TNFb but it dropped down to HC levels in those receiving ABT.
The fr. of a-cTfh cells was significantly reduced in both groups; however, in the TNFb group it remained above HC whereas
in the ABT group it dropped down to HC levels. b). In the ABT group, the baseline fr. of cTfh and a-cTfh had been higher for
patients who went on to achieve remission at 12M (12Mr), as compared with those who remained active (12Ma) [Tfh logistic
regression OR for remission 25.3,95% CI (12.2-39.8); ROC AUC 0.94(0.83-1), p< 0.0005]; as stated above, the 12M
fr. were no longer elevated; in addition there were no differences between the 12Ma and 12Mr subjects. Conversely, in the
TNFb group, the baseline fr. of cTfh and a-cTfh had been lower for 12Mr as compared with 12Ma patients [Tfh OR for not
achieving remission 8.5 (4.3-15.5); ROC AUC 0.77(0.54-0.99), p< 0.05]; furthermore, the 12M fr. showed the same pattern:
they had not significantly changed, persisted elevated above HC and remained lower in 12Mr as compared with 12Ma
patients. The baseline cTfh cutoff fr. for achieving remission in the ABT group was >0.35% (sensitivity 92.7%, specificity
90%). The baseline cTfh cutoff fr. for not achieving remission in the TNFb group was >0.44% (sensitivity 67.7%,
specificity 90%).

Conclusion: ABT but not TNFb, is able to curtail cTfh cell numbers in RA, suggesting that costimulation blockade can
restrain germinal center overactivity. Higher baseline cTfh cell frequencies predict a good response to ABT and at the same
time, a poor response to TNFb. Therefore, immunophenotyping of patients with an incomplete response to csDMARDs can
facilitate a personalized therapeutic strategy for treatment escalation.
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I. Monjo: Amgen, 6, Gedeon Richter, 6, Janssen, 6, Novartis, 6, Roche, 6, UCB, 6; M. Uyaguari-Morocho: None;
A. Villalba: None; L. Nuño: None; D. Peiteado: None; E. Fern�andez: None; S. García-Carazo: None; A. Balsa: Abb-
Vie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5, 6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5,
6, UCB, 1, 5, 6.

Abstract Number: 0079

CD4 T Cell Repertoire Features in RA Patients with High-risk HLA-DRB1
Alleles

Amit Lakhanpal1, Kazuyoshi Ishigaki2, Anvita Singaraju1, Alejandro Kochen3, Miriam Fein1, Soumya Raychaudhuri4 and
Laura Donlin1, 1Hospital for Special Surgery, New York, NY, 2RIKEN, Tokyo, Japan, 3Yale School of Medicine, New Haven,
CT, 4Brigham and Women’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: T Cell Biology & Targets in Autoimmune & Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

125



Background/Purpose: A role for CD4 T cells in RA pathology is supported by the effectiveness of T cell therapies, genetic
studies implicating T cell gene regulation, and association with specific MHC Class II HLA-DRB1 alleles. Using expansive
healthy cohorts, Ishigaki et al (Nat Gen 54:393-402 (2022)) previously identified CD4 T cell receptor (TCR) repertoire features
associated with the presence of HLA-DRB1 RA risk alleles. These features can be combined into a TCR risk score. This TCR
risk score included a positive association with high risk HLA alleles and specific amino acids in certain positions of the CDR3
region (for example, negative charged residues at position 110). Here, we computed TCR repertoire risk scores for 12 RA
patients. Understanding these properties would have implications for our conception of the underpinnings of RA pathology.

Methods: We obtained synovial tissue (n=8) and blood (n=8) from patients satisfying either the 1987 or 2010 ACR/EULAR
RA classification criteria, with informed consent and IRB approval. We flow-sorted CD4 T cells and applied single-cell tran-
scriptome and T-cell receptor sequencing (10X platform). We used our custom computational pipeline, implemented with
scanpy, to assign CD4 transcriptional subtypes. We quantified TCR repertoire including clonal expansion and the Ishigaki
et al TCR risk score, We also inferred HLA-DRB1 genotypes (using arcasHLA) from which HLA-RA risk scores were com-
puted. �5,000-9,000 cells per sample were analyzed.

Results: Across 12 RA patients, the TCR repertoire risk score positively correlated with the HLA-RA genetic risk score in
each subject [Fig 1]; the degree of association is similar to that seen in the large-scale healthy cohorts. Three patients had
the highest possible HLA-risk score (�3.0), due to both HLA-DRB1 copies containing the highest scoring risk alleles, which
were all shared-epitope alleles. Notably, these patients also demonstrated the highest TCR risk score across their reper-
toires. For patients from which we had paired blood and synovial tissue CD4 T cells, the patient with the maximal HLA risk
score demonstrated a larger overall TCR repertoire risk score in the synovium. Examining features of clonal CD4 T cell popu-
lations, we noted a preponderance of cells from expanded clones within two specific CD4 subsets, the T peripheral helper
(Tph) and GZMK+ memory CD4 cells [Fig 2].

Conclusion: Our study has defined TCR receptor repertoire patterns that associate with high-risk HLA-DRB1 alleles in RA
patients. Indeed, we now show that having two risky HLA-DRB1 alleles increases the total number of risk-associating T cell
clones. Given the low frequency of clone sizes for CD4 T cells in general, the total number of risky T cell clonotypes may be a
new marker of increased RA risk and argue for a broader repertoire-wide view of CD4 T cell involvement in RA rather than
singular antigenic focused hypotheses. Future studies on these particular clones in high-risk repertoires may become highly
relevant in further understanding RA disease etiology and treatment.
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For each sample, the average of the TCR risk score (with standard error bars) in the upper plot, and the HLA risk score of the
corresponding subject in the lower plot. Shades of red in the upper plot denote a blood origin of the sample, while shades of
blue denote a synovial origin. Across all samples, there is a general tendency toward higher mean TCR risk score with higher
HLA risk score. Looking within the paired samples (the rightmost 8 bars), there is no consistent relationship between the
TCR risk score based on blood or synovial origin of the CD4 cells

Two-dimensional UMAP projection of high-dimensional scRNAseq data demonstrates quality of unsupervised Leiden clus-
tering to isolate distinct CD4 T cell subtypes (by color, far left). Combining scRNAseq data with TCR repertoire data allows
identification of cells belonging to CD4 T cell clonotypes that show evidence of expansion (i.e., a clonotype that appears
more than once across data from all cells) (colored dots on right-side UMAP) The table summarizes genes found to be char-
acteristic of the CD4 subtypes in which the most clonal expansion was observed, based on the scRNAseq data (circled in
bar plot above, blue bars for synovium, red bars for blood). Based on those marker genes, two of the CD4 subtypes are
identifiable as previously distinguished populations, T peripheral helper cells (Tph) and GZMK+ memory CD4 cells
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Background/Purpose: Protein arginine methyltransferase 5 (PRMT5) is the major type II PRMT that catalyzes the formation
of symmetrical dimethyl arginine (SDMA) on protein substrates and is involved in the regulation of key inflammatory genes. In
particular, PRMT5 plays an essential role in T cell homeostasis and activation-induced expansion by maintaining cytokine
signaling. It has been shown to promote inflammatory T-cell responses, particularly those driven by Th1 and Th17 cells.
Therefore, targeting PRMT5 with selective inhibitors offers a novel therapeutic approach to target T-cell mediated autoim-
mune and inflammatory disorders. We have previously reported that treatment with selective small-molecule inhibitors of
PRMT5 leads to potent suppression of pro-inflammatory cytokines in preclinical models of acute graft-vs-host disease
and myeloproliferative neoplasms. We therefore evaluated the effects of novel, selective and orally bioavailable PRMT5 inhib-
itors in rodent models of T-cell-driven autoimmunity and inflammation.

Methods: Orally administered PRMT5 inhibitors (PRMT5i) were evaluated in vivo in several rodent models including an
MRL/lpr model of systemic lupus erythematosus, an imiquimod (IMQ)-induced model of psoriasis, a CIA mouse model of
rheumatoid arthritis, an experimental autoimmune neuritis (EAN) rat model, and a human artery/NSG mouse chimera model
of giant cell arteritis (GCA). In vitro, proliferation (Ki67), IFNγ and IL-17 production was measured in healthy human CD4+ T
cells following stimulation and treatment with PRMT5i.

Results: In vitro, PRMT5i treatment significantly inhibited T-cell proliferation and differentiation of Th1 and Th17 cells. Con-
sistent with these effects, PRMT5i treatment of MRL/lpr mice led to significant, dose-dependent reduction of disease sever-
ity including reduction in proteinuria, anti-dsDNA antibodies in serum, kidney pathology and key serum cytokines such as
TNF, IFNγ and BAFF. Treated animals showed decreased pro-inflammatory CD4+ cells and increased Tregs in kidneys
and spleens compared to vehicle controls. In addition, PRMT5i were efficacious at reducing disease severity (PASI score)
in the IMQ-induced psoriasis model. Inhibitor treated animals had significantly lower IL-17A and IL-22 serum concentrations
compared to vehicle controls. In the CIA model, PRMT5i administration reduced disease incidence and severity in a dose-
dependent manner. PRMT5i treatment in a rat model of EAN also resulted in significant reduction of disease severity as evi-
denced by reduced inflammatory infiltration and higher myelination of peripheral neuronal tissue. Finally, in a humanized
mouse model of GCA, treatment with PRMT5i reduced inflammatory mononuclear cell infiltration in the blood vessel wall
and reduced levels of IFNγ and IL-21 compared to either vehicle or prednisolone treated animals.

Conclusion: PRMT5 inhibitors were highly effective in suppressing Th1, Th17 and IFNγ-mediated immune responses in a
number of preclinical models of human autoimmune diseases at well-tolerated doses. These data support the potential
development of PRMT5i as a therapy for inflammatory and autoimmune diseases.

PRMT5 inhibitors show dose-dependent efficacy in a mouse CIA model.
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Oral administration of PRMT5i shows (A) significant improvement in erythema and skin thickness (represented by PASI
score) and (B) reduction in key cytokines in ear tissue in an IMQ-induced psoriasis model.
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Background/Purpose: The presence of ACPA in RA signifies an immune response toward citrullinated auto-antigens in
disease pathogenesis and persistence. RA is a T cell mediated disease based on response to T cell directed therapy, enrich-
ment of T cells in the joint, and association with HLA class II alleles.DRB1*04:01 cit-epitopes have been well described orig-
inating from auto-antigens aggrecan, cartilage intermediate layer protein (CILP), α-enolase, α-fibrinogen, and vimentin.
Despite DRB1*04:04 inclusion among the shared epitope alleles and over-representation in RA, literature identifying
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DR0404 restricted cit-epitopes have been scarce. The purpose of this study was to determine antigen specificities and to
describe the character of DR0404 cit-reactive CD4 T cell responses in RA.

Methods: RA and control subjects were recruited with informed consent and sampled through the IRB approved Benaroya
Research Institute (BRI) rheumatic disease and control registries. All subjects had at least one copy of the HLA-DRB1*04:04
allele. All RA subjects met the 2010 ACR criteria for RA, were ACPA+, and represented a range of characteristics that
included duration of disease, therapy treatment, and disease activity at the time of draw.

Cit-peptides were designed starting from antigens reported in the literature to be associated with RA, synthesized based on
predicted binding to DR0404 using a calculation matrix, and binding is confirmed using a competition assay. The peptides
were assessed for immunogenicity using a 14-day in-vitro peptide stimulation assay using cognate-peptide loaded
DR0404 tetramers to report response. T cell clones that target cit-peptides were isolated from responders. Finally, to char-
acterize cit-specific CD4 T cells, blood from 23 RA and 20 healthy DR0404 subjects were stained with a multi-color cit-
tetramer panel along with antibodies to determine CD4 subtype.

Results: A 74 cit-peptide library from aggrecan, CILP, α-enolase, α-fibrinogen, and vimentin was synthesized based on
results from a DR0404 cit-prediction binding matrix. Next, a competition assay confirmed 23 peptides as DR0404
binders. All 23 peptides elicited an immune response in RA PBMC using a 14 day in-vitro stimulation assay and
6 clones were isolated and verified using tetramers. These results were used to create a multi-color 13 tetramer
DR0404 ex-vivo panel where PBMC was stained from RA and healthy subjects. Ex-vivo analysis revealed all RA sub-
jects having detectable cit-specific CD4 T cells whose memory cells consisted of either CXCR3+ or CCR4+. The fre-
quency of memory cit-specific CD4 T cells was elevated among RA subjects with high disease activity and also
enriched of Th1 and Th2 lineage.

Conclusion: These findings identify novel DR0404 restricted cit-epitopes and provide tools to capture and interrogate cit-
reactive CD4 T cells in patients with RA and those at-risk for disease. In particular, we show cit-reactive T cell frequency
and it’s inflammatory subsets are influenced by disease activity using a multiplexed tetramer assay, which can be used to
better understand the interplay of antigen specificities and phenotypes in the pathogenesis of RA.

Ex-vivo tetramer panel of citrulline peptides

Ex-vivo subject demography

130



RA disease activity influence the frequency and phenotype of citrulline CD4 T cells. (A) The frequency of CD45RA-negative
tetramer cells were analyzed based on RA subjects RAPID3 score outcome (Near-Remission/Low <2.3; Moderate activity
<4.3; and High activity >4.3) along with healthy subjects. RA subjects with high disease activity were those with the highest
frequency compared to healthy subjects among citrulline antigens combined, alpha-enolase, CILP, vimentin, and fibrinogen.
(B) The dominant phenotype of citrulline antigens among high RA active disease are Th1 and Th2 type cells respectively. The
p-values of both A and B were calculated using Kruskal-Wallis test.
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Background/Purpose: VAV1 is a member of the VAV family of guanine nucleotide exchange factors (GEFs) and plays a crit-
ical role in mediating T- and B-cell receptor activity. VAV1 expression is primarily restricted to immune cells, positioning it as
an attractive target for the treatment of inflammatory and autoimmune diseases. In knockout mice and human-based
CRISPR screens, VAV1/Vav1 loss has been linked with reduced T- and/or B-cell function. Despite being a well-validated tar-
get for T- and/or B-cell mediated autoimmune disease, VAV1 has remained undruggable to date using small molecule inhib-
itor approaches. MRT-6160 is a highly selective first-in-class oral VAV1-targeting molecular glue degrader (MGD), which
induces proteasomal degradation of VAV1 through formation of a ternary complex with the E3 ligase cereblon. We propose
that targeting VAV1 will have broad therapeutic implications in a variety of autoimmune disorders driven by the underlying
dysregulation of T- and B-cells, including rheumatoid arthritis.

Methods: Human cells were treated with MRT-6160 and profiled for VAV1 levels and selectivity. To determine effects of
MRT-6160-mediated VAV1 degradation on lymphocyte function, pharmacodynamic and functional readouts were assayed
in TCR- and BCR-stimulated purified human T- and B-cells. To test pharmaco-kinetics and -dynamics of MRT-6160 in vivo,
healthy mice were treated with a single oral administration of MRT-6160 followed by assessment of compound and VAV1
levels in multiple tissues over time. The in vivo activity of MRT-6160 was evaluated in the collagen-induced arthritis (CIA)
autoimmune disease setting where female DBA/1 mice were immunized on day 0 (intravenously) and boosted on day
21 (subcutaneously) using chicken type II collagen emulsified in complete or incomplete Freund’s adjuvant respectively. Fol-
lowing disease onset (average clinical score of �1.5), mice were randomized into treatment groups and orally administered
vehicle or 10 mg/kg MRT-6160 daily. In positive control groups, mice were administered either 1 mg/kg dexamethasone
(daily via intraperitoneal injection) or 500 μg anti-TNF (three times weekly via intraperitoneal injection). Mice in all treatment
groups were dosed for a duration of 20 days and assessed daily for body weight and clinical signs of arthritis in all four paws.

Results: MRT-6160-mediated selective degradation of VAV1 attenuated TCR- and BCR-mediated activation and function
in primary human T- and B-cells. In vivo, oral dosing of MRT-6160 elicited Vav1 degradation across multiple tissues in a
dose-dependent manner. Over the course of 20 days dosing in the CIA autoimmune disease setting, MRT-6160 significantly
decreased disease progression and endpoint clinical scores (3.2±2.6) compared to vehicle (12.5±4.0) and was comparable
to anti-TNF (4.4±3.7).

132



Conclusion: The VAV1-targeting MGD MRT-6160 attenuates disease progression in the autoimmune CIA model with a
therapeutic treatment regimen. This warrants further investigation of MRT-6160 in a clinical setting.
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Background/Purpose: mRNA vaccines are safe and remarkably effective, but rare cases of vaccine-induced
autoimmunity have been reported, particularly in patients with underlying inflammatory disease. Mechanistic
insight into such cases is limited by the fact that little is known of the proximal events leading to CD4+ T cell
priming after mRNA vaccination. Vaccine antigen derived from cells at the immunization site, such as muscle cells, is
presumed to activate CD4+ T cells through uptake by antigen presenting cells (APCs) and processing via the classical
exogenous pathway. However, APCs themselves efficiently produce mRNA-encoded antigen, and in analogous viral
infection models, virus-specific CD4+ T cell responses are driven primarily by endogenous antigens presented via
non-classical pathways. We investigated whether a similar phenomenon underlies CD4+ T cell responses to mRNA
vaccines.

Methods: We developed a series of mRNA vaccines that encode a model viral protein (influenza nucleoprotein, NP), fol-
lowed by specific microRNA (miR) targeting sequences that allow for differential expression of vaccine antigen in different cell
types. Three different NP-miR mRNA constructs were generated. "NP-miR142t" contains the targeting sequence for
hematopoietic-specific miR-142, leading to inhibition of NP expression within hematopoietic cells – and thus reliance on
exogenous antigen for presentation to CD4+ T cells. "NP-miR206t" contains the targeting sequence for muscle cell-specific
miR-206, thus excluding NP expression frommuscle cells and forcing APCs to rely primarily on endogenous antigen. A con-
trol "NP-scrambled" construct contains scrambled miR binding sites that are not targeted by any miRs. Cell-type specificity
of miR targeting was validated in vitro by flow cytometry andWestern blot. Mice were immunized intramuscularly with mRNA
encapsulated in lipid nanoparticles to evaluate NP-specific CD4+ T cell responses in vivo.
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Results: Mice immunized with NP-miR142t demonstrated significantly lower frequencies of NP-specific CD4+ T cells by
both IFNg ELISpot and tetramer staining, compared to mice immunized with NP-scrambled, suggesting that antigen
expressed within hematopoietic cells is critical to the CD4+ T cell response. Immunization with NP-miR206t resulted in only
a modest reduction in NP-specific CD4+ T cells, despite significantly decreased NP protein levels within muscle.

Conclusion: Optimal CD4+ T cell activation by mRNA vaccines requires antigen expression in APCs and other hematopoi-
etic cells, suggesting that endogenous antigen presentation is a major driver of the CD4+ T cell response. Contrary to the
prevailing paradigm, exogenous vaccine antigen derived from muscle and other cells may not be the primary source of anti-
gen activating vaccine-specific CD4+ T cells. Future studies will expand upon these findings to determine how restriction of
antigen source – and therefore processing via exogenous or endogenous pathways – impacts adaptive immune responses
to mRNA vaccines more broadly.

Disclosure: J. Rood: None; S. Yoon: None; M. O’Mara: None; M. Heard: None; C. Bhadiadra: None; N. Le: None;
C. Ameyaw Baah: None; N. Pardi: None; L. Eisenlohr: None.
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Background/Purpose: Interleukin 18 (IL-18) is an inflammasome-activated cytokine that canonically amplifies interferon-
gamma (IFNg) production and cytotoxicity by CD8 T-cells (CD8Ts) and Th1 CD4 T-cells (CD4Ts). It is inhibited by the circu-
lating high affinity antagonist, IL-18 binding protein (Il18bp). In certain contexts, IL-18 amplifies non-Th1 responses including
Th2, Th17, and Treg. Despite its likely pathogenic role in autoinflammation, clinical observations suggest a possible immuno-
regulatory role in CD4T-mediated autoimmunity. We sought to understand the role of excess IL-18 in the mixed Th1/17
experimental autoimmune encephalomyelitis (EAE) model of central nervous system autoimmunity.

Methods: EAE was induced via immunization with a complete Freund’s adjuvant/Myelin Oligodendrocyte Glycoprotein pep-
tide (MOG35-55) emulsion and pertussis toxin in the following mice: mice deficient in Il-18bp (Il18bp-/-), with transgenic over-
production of mature IL-18 (Il18tg), transgenic for a T-cell receptor recognizing MOG35-55 (2D2 mice), and relevant controls .
EAE was monitored by daily clinical scoring of ascending paralysis. Cell number and cellular protein phenotype were deter-
mined by flow cytometry.

Results:We hypothesized that systemic excess IL-18, would amplify autoreactive T-cell activation and lead to more severe
EAE, but both Il18bp-/- and Il18tg mice were profoundly protected from EAE (Fig. 1). Protection from EAE in Il18bp-/- mice
depended on IFNg. Draining lymph nodes and spleens from Il18bp-/- mice showed a modest increase in IFNg-producing
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CD4Ts and equivalent IL-17-producing CD4Ts. Spinal cords demonstrated fewer CD4T cells but comparable markers of Th
function/polarization on a per-cell basis. There was increased infiltration of CD8Ts relative to CD4Ts in spinal cords of
Il18bp-/-mice (Fig. 2A). 2D2 mice have an abundance of MOG autoreactive CD4Ts and very few CD8Ts (due to allelic exclu-
sion). Paradoxically, Il18bp-/-;2D2 mice developed more severe EAE than control 2D2 mice (Fig.1A), suggesting that an
increase in precursor autoreactive CD4Ts and/or loss of CD8Ts switches the effect of excess IL-18 from protective to path-
ogenic. Sensitivity to EAE was restored in Il18bp-/-mice only after transfer of >5 million autoreactive 2D2 CD4Ts. Further,
ex vivo culture with IL-18 improved CD8Ts ability to inhibit EAE while CD8-depletion substantially, but incompletely, dimin-
ished protection in Il18bp-/- mice (Fig.2B).

Conclusion: These data suggest the IL-18 can amplify both autoreactive CD4T and previously described CD8 T suppressor
cells but the latter dominate with a physiologic T cell repertoire. Excess IL-18 may function to preferentially augment CD8T
suppressor function to clear autoreactive CD4T and mediate protection in EAE. This may inform novel strategies to amplify
endogenous suppressive T cells or enhance cellular therapeutics in the treatment of autoimmune diseases.

Disclosure: J. Morrissette: None; V. Dang: None; J. Varghese: None; Z. Lanzar: None; J. Nguyen: None; E. Landy:
None; A. Frank-Kamenetskii: None; S. Canna: Apollo Therapeutics, 2, Novartis, 12, Site PI for industry-sponsored
trial, PracticePoint CME, 6, Simcha Therapeutics, 2, Sobi, 6.

Figure 2: Excess IL-18 enriches CD8 T cells and depends on CD8 T cell function for protection. Spinal cords were analyzed by flow cytometry
from WT and Il18bp-/- mice at peak disease (day 19 to 21) and the ratio of CD4 to CD8 T cells is represented (A). Mean clinical EAE score of
WT and Il18bp-/- mice receiving isotype control (LIF2 Rat IgG2b) or CD8 depleting antibody (YTS169.4) q3d starting on day 0 (B).

Figure 1: Excess IL-18 protects against EAE development with a physiologic T cell repertoire. Il18bp-/-, 2D2, 2D2;Il18bp-/- (A), or Il18tg (B) mice
underwent EAE immunization on day 0 with daily clinical EAE scoring compared to WT control mice.
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Background/Purpose: Dermatomyositis (DM) is a chronic, systemic autoimmune disease affecting the skin, muscle, and
lungs. The activation of CB2R has been shown to reduce several, key proinflammatory cytokines implicated in DM. Our
group has previously shown that CB2R expression was significantly increased in in DM skin compared to blood, possibly
due to increased production of local inflammatory cytokines. CB2R stimulation alleviates inflammatory response by down-
regulating the expression of TNF-α, IL31, IFN-γ, and type I interferon expression in the early stage of inflammation and reduc-
ing the infiltrated inflammatory cells. Having more CB2R on inflammatory cells will lead to enhanced effects of a CB2R ago-
nist. We hypothesized that fibroblasts (FBs) in the skin may play an important role in upregulating CB2R on inflammatory
cells within the skin. Dermal fibroblasts produce and organize the extracellular matrix of the dermis. They also communicate
with each other and other cell types. Therefore, we sought to examine the role of FBs in CB2R activation.

Figure 1. (a) Flow cytometric analysis showing % of CB2R when PBMCS were cultured with fibroblast supernatant. (b) Representative figure in a
single DM pt. demonstrates a higher percentage of CB2R on PBMCs cultured with fibroblast supernatant than control.
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Methods: DM PBMCs, which typically have minimal CB2R expression, were cultured with medium with or without human
FB supernatant. PBMCs from DM patients were cultured for 24 hrs with control medium at 1:1 dilution with or without fibro-
blast supernatant retrieved from a 6 well plate of 40-50% confluent primary fibroblast. We then utilized multiplexed flow
cytometry to further analyze the expression of CB2R and inflammatory cytokines on 12 cell lineages.

Results: When comparing PBMCs cultured with and without FB supernatant, cells cultured with FB supernatant had a sig-
nificant increase in CB2R expression on CD4+ T cells (p < 0.0001), monocyte-derived dendritic cells (moDCs) (p < 0.0001),
classical Monocytes (CM) (p < 0.001), and M1 Macrophages (p < 0.0001). (Figure 1a) There was also a significant increase
in inflammatory cells cytokines. When comparing PBMCs cultured with and without FB supernatant, cells cultured with FB
supernatant had a significant increase in intracellular IFNγ and IFNβ expression in CD4+ T cells (p < 0.01);p < 0.001),
CD8+T cells (p < 0.001; p< 0.001 ), CD11c+ cells (p < 0.001; p< 0.0001), moDCs in IFNγ (p < 0.0001), CMs (p < 0.0001;
p< 0.001), and macrophages (p < 0.01). (Figure 2a-b). There was also a significant increase in inflammatory cells cytokines
such as ΤΝFα, IL31 and IL4 in CD4+ T cells, moDCs, CD11c+ myeloid dendritic cells, CMs and CD68+ macrophages (data
not shown).

Conclusion: These data suggest fibroblasts play a role in increasing CB2R on inflammatory cells, as well as stimulate pro-
duction of cytokines in DM skin. This suggests that drugs that activate CB2R, leading to downregulation of proinflammatory
cytokines, may have enhanced efficacy in the skin due to FB-induced local upregulation of CB2R on inflammatory cells in
the skin.

Disclosure: D. Diaz: None;M. Bashir: None;R. Dhiman: None; A. Baniel: None; J. Kleitsch: None; R. Pandya: None;
M. Sharma: None; T. Vazquez: None;M. Liu: None;M.Momohara: None; V. Werth: Abbvie, 2, Amgen, 2, 5, Anaptys-
Bio, 2, Argenx, 5, AstraZeneca, 2, Biogen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Corbus, 5, CSL Behring, 2, 5,
EMD Serono, 2, Galderma, 2, Genentech/Roche PI, 5, Gilead, 2, 5, GSK, 2, Horizon Therapeutics, 5, Janssen, 2, Kyowa
Kirin, 2, Lilly, 2, Merck, 2, Nektar, 2, Novartis, 2, Octapharma, 2, Pfizer, 2, 5, Regeneron, 5, Rome Therapeutics, 2, 5,
Sanofi, 2, Ventus, 5, Viela, 2, 5, Xencor, 2.

Figure 2. Flow cytometric analysis showing % of IFNγ and IFNβ when PBMCS were cultured with fibroblast supernatant.
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Background/Purpose: Checkpoint antagonist therapeutics have transformed the field of oncology while advancing the
understanding of adequate checkpoint activity in preventing autoimmunity. Checkpoint agonism represents a promising
and expanding class of therapies for the treatment of autoimmune diseases, including rheumatoid arthritis (RA), where
unmet needs persist despite available therapies. The characteristics that confer agonistic properties to an antibody targeting
a checkpoint receptor is an evolving science. Binding to membrane proximal regions of suppressive receptors, together with
Fc interactions with receptors on opposing cells, can contribute to tight immune synapse formation between the immune cell
and antigen presenting cell. This has been proposed to improve potency of agonistic signaling by excluding activating phos-
phatases from the immune synapse and promoting receptor clustering. Optimization of these characteristics results in
improved agonism and depletion carrying the potential for restoration of immune balance and differentiated clinical efficacy.
Rosnilimab has been engineered to leverage these important characteristics. It is a PD-1 agonist antibody with an IgG1
backbone designed to optimize inhibitory signaling through the PD-1 receptor and to deplete PD-1-high pathogenic T cells.
It is currently in clinical development for RA and other inflammatory conditions.

Methods: Mutations were targeted to surface exposed regions of the PD-1 extracellular domain where antibodies are likely
to bind. Surface plasmon resonance of PD-1 structural mutants were used to locate the epitopes of PD-1 agonist mole-
cules. Membrane proximal and distal binding antibodies were studied in in vitro functional assays to assess T cell prolifera-
tion and antibody-dependent cellular toxicity (ADCC).

Results: Epitopes of agonistic antibodies were mapped to locations on the PD-1 receptor. The membrane proximal epitope
location of rosnilimab was confirmed and binding epitopes for other reference antibodies were identified. Rosnilimab and a
membrane distally binding antibody (Reference 1 Antibody) were selected for comparison in functional assays. Rosnilimab
demonstrated better inhibition of T cell proliferation and depletion of PD-1+ T cells compared to Reference 1 Antibody, con-
sistent with the hypothesis that membrane proximal binding improves agonistic activity and target cell depletion.

Conclusion: By therapeutically targeting and leveraging natural immune regulatory mechanisms to modulate the patho-
genic T cells driving disease, there is an opportunity to dampen the inflammatory cycle and restore immune balance via
agonism. Rosnilimab binds to a membrane proximal region of the PD-1 receptor, resulting in optimized inhibition of T cell
proliferation, inhibition of cytokine signaling, and PD-1-high T cell depletion. These mechanistic data, robust Phase 1 healthy
volunteer safety, PK and translational PD data, and recognized persistent unmet needs in the treatment of RA provide ratio-
nale for an ongoing global Phase 2 dose-ranging study of rosnilimab in RA patients.

Disclosure: S. Parmley: AnaptysBio, 3, 11; B. Szylyk: AnaptysBio, 3, 11; R. Frank: AnaptysBio, 3, 11; M. Hsu: Ana-
ptysBio, 3, 11; P. Brodsky: AnaptysBio, 3, 11;C. Sibley: AnaptysBio, 3, 11; P. Lizzul: AnaptysBio, 3, 11;M. Dahl: Ana-
ptysBio, 3, 11.
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Background/Purpose: Immune checkpoint inhibitor (ICI) therapies used to treat cancer can induce immune related
Adverse events (irAEs) such as ICI-induced arthritis (ICI-arthritis). We have previously identified a cytotoxic, CD38hiCD127-

CD8 T cell population that is expanded in the joints of ICI-arthritis patients and characterized by an IFN signature. The extent
to which these cells can also be found in the circulation and their potential relationship to T cells in inflamed joints has been
unclear. In this study we assessed T cell phenotypes in the circulation following ICI therapy and the clonal relationship
between anti-PD-1-bound CD8 T cells in the joints and circulation of ICI-arthritis patients.

Methods: We applied mass cytometry on PBMCs from patients with advanced melanoma in the ADAPT-IT trial who
received nivolumab plus ipilimumab, with analysis of PBMC pre-treatment and post-2 cycles (n = 48; 31 with paired pre/post
samples) . An anti-IgG4 antibody was included to detect nivolumab (an IgG4 antibody) bound on the cell surface. Separately,
bulk TCR sequencing was performed on memory CD8 T cells from paired blood and synovial fluid samples of 3 ICI-arthritis
patients.

Results: Unbiased clustering and differential abundance analysis of T cell populations in PMBC from before and after treat-
ment identified several changes in T cell populations, including an increase of a GZMB+ CD8 T cells subset (p=0.0002), a
FoxP3+CD25+ regulatory CD4 T cell subset (p< 0.0001) and a CCR6+CD161+ Th17 cell subset (p=< 0.0001). The most
dramatic change observed across all PBMCs was a significant induction of CD38hiCD127- CD8 and CD4 T cells

Figure 1.(A) Frequency of CD38hiCD127- CD8 T cells before and after combination ICI therapy. (B) Frequency of anti-PD-1-bound CD8 T cells
divided by their expression of CD38 and CD127. (C) Frequency of CD38hiCD127- CD8 T cells in IgG4+ or IgG4- CD8 T cells in either blood or
synovial fluid of ICI-arthritis patients. (D) Representative plot of Morisita index values for each comparison demonstrating the repertoire overlap
of patients in (C).
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(p< 0.0001,p< 0.0001) (Fig 1A). Both the CD8 and CD4 CD38hi T cells were often bound by anti-PD-1 therapy and were
Ki67+, indicating that they are proliferative (Fig 1B).

We further investigated the anti-PD-1 drug-bound CD8 T cells in paired blood and synovial fluid samples of those with ICI-
arthritis. In both blood and synovial fluid, CD38hiCD127- CD8 T cells were more frequent in anti-PD-1-bound samples than
non-drug-bound samples (Fig 1C). In ICI-arthritis patients, anti-PD-1 drug-bound CD8 T cells in blood had marked clonal
overlap with drug-bound CD8 T cells in synovial fluid (Fig 1D). There was minimal overlap between drug-bound cells in the
synovial fluid and non-drug-bound cells in blood.

Conclusion: CD38hiCD127- CD8 T cells are expanded following ICI therapy and exhibit clonal overlap in the synovial fluid
and circulation of ICI-arthritis patients. These results suggest that anti-PD-1 therapy directly targets CD8 T cells to induce
CD38hi cytotoxic CD8 T cells. Further, drug-bound, activated cells in the circulation may provide a unique view into the acti-
vated T cell populations that accumulate within joints of ICI-arthritis patients.

Disclosure: K. Marks: None; A. Singaraju: None; R. Wang: None; I. Adejoorin: None; M. Fein: None; M. Postow:
Bristol-Myers Squibb(BMS), 2, 5, Chugai, 2, Eisai, 2, Merck/MSD, 2, 5, Nektar, 2, Novartis, 2, 5, Pfizer, 2, Replimune,
2; K. Chan: None; A. Bass: None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2; D. Rao: AstraZeneca, 2, Bris-
tol-Myers Squibb, 2, 5, GlaxoSmithKlein(GSK), 2, Hifibio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2.
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Background/Purpose: CD4+ Foxp3- conventional T cells (Tconv) play a key role in the inflammatory process involved in
rheumatoid arthritis (RA). Recent studies, aided by a substantial advance in available technologies (RNA sequencing, multi-
parameter flow cytometry and mass cytometry), identified additional CD4+ T cell subpopulations that are expanded or dys-
regulated in RA. It notably included peripheral helper (TPH) T cells (PD-1hi CXCR5-) and cytotoxic HLA-DR+ CD27- CD4+ T
cells (CD4+ CTLs). Regarding pro-inflammatory Tconv, a major remaining objective is to identify additional parameters that
support their pathological functions, and then to focus on those that are therapeutically targetable. Among the receptors
potentially capable of upregulating the Tconv response, SLAMFs (Signaling lymphocytic activation molecule) represent a
family of nine receptors. In RA, our objectives were to determine whether SLAMF receptors are involved in the establishment
of the Tconv pro-inflammatory response.
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Methods: In RA, we used a multiparametric approach, including multiple flow cytometry panels, cells sorting, RNA
sequencing, and various bioinformatics analysis to immuno-phenotyped Tconv from peripheral blood (PB) and synovial fluid
(SF). SLAMFs expression was determine among four Tconv subpopulations with different activation status (naive, central
memory, effector memory and terminally differentiated effector CD4+ T cells). To assess the inflammatory tropism of Tconv
subpopulations, CCR5 expression was studied. The transcriptome of SLAMF4+ CCR5+ Tem was compared to that of their
SLAMF4- counterpart using RNA sequencing. Unpaired and paired data were analyzed usinga parametric test or a non-
parametric test according to data distribution. In analyses involving more than 2 comparisons, appropriate post-hoc com-
parisons were systematically used. Correlations between quantitative parameters were assessed using the Spearman test.

Results: In RA, the study of SLAMF expression among four Tconv subpopulations from peripheral blood (PB), showed that effec-
tor memory CD4+ T cells (Tem, Foxp3- CCR7- CD45RA-) overexpressed SLAMF4 in patients with active disease. This association
was restricted to Tem co-expressing SAP and the chemokine receptor CCR5 (figure 1 a-b). Moreover, RNAseq experiments,
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followed by gene set enrichment analysis (GSEA),clearly identified that SLAMF4+ CCR5+ Tem from RA patients corresponded to a
subpopulation of Th1-like CD4+ CTLs (figure 1 c-d). Based on the differential expression of cytotoxicity markers, multiparameter
flow cytometry data identified distinct SAP+ CCR5+ cytotoxic Tem subpopulations. Remarkably, among them, only those highly
expressing SLAMF4 were related to RA activity (figure 2). Finally, our data showed that in the synovial fluid (n=8), SLAMF4+ Tem
represented the only CD4+ T cell subpopulation that maintained a significant expression of granzyme-B and perforin.

Conclusion: By providing a comprehensive immunoprofiling of the cytotoxic CD4+ T cell response in RA, our study identi-
fied SLAMF4high SAP+ CCR5+ CD4+ effector memory T cells as the main cytotoxic subpopulation involved in this disease.
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Background/Purpose: In healthy individuals, CD8 Treg activation leads to selective elimination of aberrantly activated self-
reactive CD4 T cells to maintain immune balance. The CD8 Treg network appears dysfunctional in autoimmune diseases
and insufficient to kill self-reactive CD4 T cells, in part due to expression of inhibitory KIR2DL1/2/3 that serves as an autoim-
mune checkpoint. We have developed MTX-101, a bispecific CD8 Treg modulator targeting CD8 and KIR2DL1/2/3, which
are co-expressed on the surface of CD8 Treg cells. MTX-101 selectively binds CD8 Treg and enhances their killing of self-
reactive CD4 T cells by blocking KIR2DL1/2/3 binding to its ligand. Enhanced CD8 Treg function prevents self-reactive
CD4 T cell expansion and inflammation, without increasing unwanted immune cell activation or pro-inflammatory cytokines.

Methods: To determine the applicability of MTX-101 to the treatment of rheumatologic autoimmune disorders, we evalu-
ated PBMCs derived from patients with systemic lupus erythematosus (SLE), Sjögren’s, ankylosing spondylitis, and psori-
atic arthritis for KIR2DL1/2/3 expressing CD8 Treg. We observed that KIR2DL1/2/3 expressing CD8 Treg are present in
all patients including in patients without active disease. Immunophenotyping and functional analysis suggest that CD8 Treg
are impaired in these patient populations, showing reduced responsiveness to stimulation and expression of proteins critical
to CD8 Treg functions relative to healthy donor CD8 Treg.

Results: We used human PBMCs and tissue resident immune cells to demonstrate selective binding to and activation of
CD8 Treg of MTX-101. In vitro and in mouse models engrafted with human immune cells, MTX-101 increased cytolytic
capacity, activation, and prevalence in healthy donor and autoimmune patient-derived CD8 Treg. In a model of acute inflam-
mation, we observed CD8 Treg binding in peripheral blood and tissues, a reduction in inflammatory cytokines, reduced tis-
sue pathology, and delayed onset of disease in mice treated with MTX-101. Pharmacokinetic and tolerability studies
performed using IL-15 transgenic humanized mice, in which human lymphocytes engraft at physiologic ratios, demon-
strated a half-life of 11.5 days following a single dose, and selective CD8 Treg binding and expansion, without unwanted
immune cell activation or pro-inflammatory serum cytokines in animals treated with doses up to 10 mg/kg. Treatment with
MTX-101 reduced the prevalence of activated CD4 T cells, and selectively increased the Granzyme B content and preva-
lence of the CD8 Treg population, but not of non-Treg CD8 T cells or NK cells, which may serve as clinical biomarkers.

Conclusion: Collectively, our data suggest that MTX-101-mediated disruption of the inhibitory autoimmune checkpoint
KIR2DL1/2/3 can improve CD8 Treg dysfunctions observed in patients with rheumatologic autoimmune diseases to support
durable re-balancing of the immune system.
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Background/Purpose: Axial spondyloarthritis (AxSpA) is an inflammatory disease that predominantly affects the spine and
the sacroiliac joints. Dysregulation of Type 3 immunity has been implicated in AxSpA pathogenesis, as AxSpA is character-
ized by overactive IL-17A-producing cells, including Th17 and γδ T cells. Therapeutically, biologics such as secukinumab,
that target the cytokine IL17A, have demonstrated improved clinical outcomes in a significant percentage of patients.
Despite this translational success, there is a gap in understanding how type 3 immunity is regulated and normalized by secu-
kinumab. Our study aims to measure the frequencies of type 3 pro-inflammatory and anti-inflammatory cell subsets in
AxSpA patients following secukinumab treatment and to discriminate these profiles between responders and non-
responders. We hypothesized that patients that respond to secukinumab are able to reduce the frequency of IL-17A pro-
ducing cell subsets by normalizing the frequency of CD4+ regulatory T cells (Tregs).

Methods: 65 Patients with AxSpA treated with secukinumab were recruited to the study. Peripheral mononuclear cells
(PBMCs) were collected at baseline prior to treatment, and at 16- and 24- week post-treatment. Flow cytometry analysis
of several IL-17A-producing cell subsets was used to assess differences in frequency between responders (n=13) and

Figure 1. Analysis of RORyt+ Tregs in the Periphery of AxSpA patients. Dot plots represent frequencies of RORyt+ Tregs from PBMCs of Healthy
Control (HC) and Axial Spondyloarthritis (AS) patients. Data represent 13 healthy controls, 13 secukinumab responders (green squares), and
7 nonresponders (red triangles). *p<0.05 significant by Mann-Whitney test. Frequencies analyzed using FlowJo 10.8.0 and plotted using Graph-
Pad Prism 5.
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nonresponders (n=7) during secukinumab treatment.Age and sex-matched healthy controls (n=13) were used to compare
the frequencies of cell subsets in patients to a control population sample. Transcripts from FACS-sorted mature CD45RO
+CD4s were measured in secukinumab responders (n=8) and nonresponders (n=7) using NanoString.

Results: Compared to baseline, we found no difference in the Treg frequencies relative to total CD4+ T cells in patients after
secukinumab treatment. However, baseline frequencies of RORγt+ Tregs in PBMC of AxSpA patients that responded to secu-
kinumab treatment were significantly reduced by 47.1% compared to healthy controls (Fig 1, p< 0.05). The frequency of RORγt
+ Tregs negatively correlated with BASDAI (r(18)=-0.4751, p< 0.05). At 16 and 24 weeks after treatment, the frequencies of
RORγt+ Tregs in AxSpA responders appeared unchanged compared to baseline frequency. Secukinumab treatment had a sig-
nificant effect on IL17+FOXP3+CD4 frequency (Fig 2, p< 0.05) but none on IL17+RORγt+CD4s frequency (p=0.138).When
compared to secukinumab nonresponders, secukinumab responders had a significant downregulation of OAS2, IFI44L and
OAS1 in mature CD4s (Fig 3). Gene ontology pathway analysis indicate that these genes are involved in viral response.

Conclusion: In AxSpA, frequencies of IL-17A-producing FOXP3+CD4+ cells correspond to clinical improvement after secu-
kinumab treatment. Frequencies of RORγt+ Tregs were significantly decreased in AxSpA patients compared with controls.
This subset correlates with clinical activity and may be an informative biomarker with diagnostic potential for AxSpA. These
findings underscore the importance of regulating type 3 immunity to control inflammation in AxSpA patients.

Figure 3. Nanostring Analysis Comparing Transcripts of CD45RO+ CD4s from Secukinumab Responders and Nonresponders. Volcano plot rep-
resents differentially regulated genes unique to secukinumab responders/non-responders quantified by NanoString analysis. Green (higher in
responder) and red (higher in non-responder) dots represent genes with a log2 fold change above 1.5 and a –log2(p-value) of 4. Figure created
using GraphPad Prism 5.

Figure 2. Analysis of IL17+FOXP3+CD4s in the Periphery of AxSpA patients. Dot plots represent frequencies of IL17+ FOXP3+CD4s relative to
FOXP3+CD4s in PBMCs of Healthy Control (HC) and Axial Spondyloarthritis (AS) patients. PBMCs were stimulated with PMA and ionomycin for
5 hours. Data represent 13 healthy controls, 13 secukinumab responders (green squares), and 7 nonresponders (red triangles). *p<0.05 signifi-
cant by Kruskal-Wallis test. Frequencies analyzed using FlowJo 10.8.0 and plotted using GraphPad Prism 5.
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Background/Purpose: Many systemic autoimmune rheumatic diseases, including systemic lupus erythematosus (SLE),
Sjögren’s syndrome, and systemic sclerosis are highly female-biased. Although these diseases are more prevalent in
females, disease severity is often greater in affected males. Transcriptional profiling of tissues from patients with these dis-
eases has consistently revealed a prominent Type 1/2 interferon (IFN)-stimulated gene signature (ISG). The mechanisms
by which sex modulates IFN-associated inflammatory responses in autoimmunity is unclear. The X chromosome contains
several genes with roles in immune functions and IFN signaling, and our lab has shown that females with SLE exhibit
impaired maintenance of X-chromosome inactivation (XCI) in circulating B and T cells. We therefore sought to determine
how perturbed XCI maintenance in T cells modulates susceptibility to an inducible model of systemic autoimmunity using
a toll-like receptor 7 (TLR7)-driven model associated with a strong ISG signature.

Methods: Female wild-type C57BL/6, CD4cre+Xist+/+ (n= 12; "WT"), and CD4cre+Xistfl/fl (n=4; "Xist CKO") mice were
treated topically with Imiquimod cream (IMQ; a TLR7 agonist; n=9) or Cetaphil lotion (VEH; n=7), thrice weekly for 10 weeks.
Serum, spleen, kidney, and lung tissue were harvested upon euthanasia and processed for autoantibody quantitation, flow
cytometry, and histology.

Results: Chronic IMQ treatment resulted in marked splenomegaly, T-cell activation, autoantibody production, and dermal, pul-
monary, and renal inflammation. IMQ-treated Xist CKOmice tended to exhibit less splenomegaly and autoantibody production,
fewer activated CD4+ and CD8+ T cells, and more Foxp3+ (X-linked) regulatory T cells (Tregs) compared to their WT counter-
parts. Xist CKO mice also tended to exhibit a greater proportion of Tregs expressing Cxcr3, an X-linked chemokine receptor
integral for chemotaxis to sites of Type 2 interferon-mediated inflammation that has been shown to variably escape XCI.

Conclusion: These initial data suggest that impaired XCI maintenance in T cells may modulate Type 1/2 interferon-associated
inflammation through an expansion of Foxp3+ Tregs, resulting in a less severe phenotype in this TLR7-driven model. Though
further validation of these findings in larger experimental cohorts is required, our studies could provide new insights into factors
influencing disease severity in female-biased autoimmune diseases associated with strong ISG signatures.

Disclosure: N. Jiwrajka: None; Z. Searcy: None; C. Lovell: None; N. Toothacre: None; K. Forsyth: None;
M. Anguera: None.
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Background/Purpose: Sustained chronic inflammation in the spine and of the sacroiliac joints is a key feature in Ankylosing
Spondylitis (AS). A central role of CTL involvement in AS inflammation is supported by recent discoveries of chronically acti-
vated CTLs with distinctive cytotoxic and integrin expression profiles enriched at sites of inflammation. Yet, the immunophe-
notype of the CTL compartment which may perpetuate AS inflammation has not been fully defined. The microenvironment
that is conducive to AS chronic inflammation is reminiscent to settings found in chronic viral infection and cancer. Here,
we seek to unravel the complex heterogeneity of CTLs in AS patients to determine whether CTLs in AS are truly immunolog-
ically exhausted. We hypothesize that a loss of CTL immune homeostasis and evasion of T cell exhaustion contribute to
autoinflammation in AS.

Methods: 8 pairs of PBMCs and SFMCs from patients with active (mean BASDAI=8) Axial Spondyloarthritis meeting
the ASAS classification criteria were analysed. Additionally, age and sex-matched healthy control PBMCs (n=18) were ana-
lysed. We applied multi-omics single-cell immune profiling strategies to delineate the complex heterogeneity of CTLs in
AS. Mass cytometry (CyTOF) of PBMCs and SFMCs was used to simultaneously measure protein expression of more than
30 surface and intracellular markers. Single-cell RNA sequencing (scRNAseq) and T cell receptor sequencing (scTCRseq) of
FACS-sorted mature CTLs were used to immune profile AS CTL transcriptome and to perform clonal andTCR diversity
analyses.

Results: Unsupervised clustering analysis of CyTOF data identified a subset of CTLs that co-express checkpoint
receptors PD-1, TIGIT, and LAG-3 in SF CTLs of AS patients; while these markers are downregulated in the peripheral
CTLs compared to healthy controls, implicating CTL dysregulation. This subset of SF CTLs downregulates CD127
expression, while retaining the capacity for CTL effector functions including the ability to express granzyme B, perforin
and produce IFNγ and TNFαupon stimulation. Additionally, CD8+ T cell tissue residency markers (CD103, CD69, and
CD49a) are highly upregulated in this subset of SF CTLs. scRNAseq of FACS-sorted CD45RO+ PD-1+ TIGIT+ CTLs
revealed that transcripts that are normally expressed in canonically exhausted CTLs (e.g. CD244, HAVCR2, ENTPD1,
NT5E, TOX) are downregulated. Differential gene analysis revealed that the top 5 genes (IFI6, MX1, ISG16, MT2A,
IFITM1) upregulated in these cells are related to the interferon signalling pathway. Single cell TCR sequencing demon-
strated that this CTL subset is clonally expanded at sites of inflammation. Intracellular flow cytometry confirmed that
this CTL subset downregulated the master transcription factor regulating T cell exhaustion- TOX, suggesting that these
CTLs are not truly immunologically exhausted.

Conclusion:Multi-omics immune profiling of CTLs from AS patients identified a subset of clonally expanded CTLs in SF that
appear to resist immune exhaustion, while retaining classical cytotoxic capacities. This findings implicates that dysregulation
of T cell exhaustion and homeostasis could potentially exacerbate AS autoinflammation.
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Dysregulation of CTLs in AS synovial fluid. In contrast to canonically exhausted CTLs in settings of chronic inflammation such as chronic viral infec-
tion and cancer, a distinct subset of CTLs expressing classical immune checkpoint markers appear to resist immune exhaustion, retain effector
functions, and progressively perpetuate autoinflammation in AS.

Mass cytometry and single cell TCR sequencing identified a population of clonally expanded SF CTL that evades immune exhaustion. A) Live
CD3+ CD8+ cells from single file representations of paired AS SFMC and PBMC (n=8) were entered into the UMAP algorithm for high dimensional
analysis of immune checkpoint molecules. UMAP projections display expression levels of indicated surface molecules. B) Representative flow
cytometric analyses of CD127+ and CD127- PD-1+ TIGIT+ CTL from SF of AS patient. C) Schematic workflow of single cell TCR sequencing.
Mature CD45RO expressing CTLs were sorted frommatched SFMC and PBMC from 2 AS patients. Alluvial plots demonstrating proportion of clo-
notypes based on amino acid sequences of CDR3b chains of CTLs from blood and SF of 2 AS patients. D-E) Cytokine release assay; CD127+ and
CD127- PD-1+ TIGIT+ CTLs were FACS sorted from paired SFMC and PBMC samples, then stimulated with PMA/ionomycin for 4 hours in the
presence of Brefeldin A. Intracellular IFNg and TNFa were measured by flow cytometry. Graphs display proportion of CD8+ T cells expressing
the cytokines. F) Flow cytometric analysis to quantify frequency of TOX+ CD127- PD-1+ CTL.
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Background/Purpose: Interstitial lung disease (ILD) is a major cause of morbidity and mortality in systemic sclerosis (SSc).
We aimed to identify features of circulating immune cells associated with SSc-ILD to develop biomarkers and to find treat-
ment targets of SSc-ILD.

Methods: We employed single cell RNA-seq (scRNAseq) using cryopreserved peripheral blood mononuclear cells
(PBMC) from 20 SSc patients without ILD and 38 SSc patients with ILD and implemented covarying neighborhood
analysis (CNA) to identify cell features associated with SSc-ILD. Detailed surface maker expression was also examined
using mass cytometry (CyTOF) with a 39-marker panel using PBMC from 18 controls, 53 SSc patients with ILD and
29 SSc patients without ILD. Differentiation paths and inducing factors were explored through RNA velocity analysis
and in-vitro culture.

Results: A broad analysis of the scRNAseq dataset across mononuclear cells highlighted a significant enrichment in a
specific CD8 T cell phenotype, captured as CD8 T cell cluster 2, in patients with ILD compared to those without ILD.
This cluster expressed CD8A and GZMB but not CD27 or GZMK (Figure 1A). T cell receptor repertoire analysis indi-
cated cluster 2 was clonally expanded, suggesting the antigen recognition of this CD8 T cell population in SSc-ILD
(Figure 1B). In parallel, analysis of an overlapping set of PBMC samples by mass cytometry demonstrated that
CD57+ CD27- CD56- CD45RO+ CCR7- effector memory CD8 T cells (CD57+ TEM) were significantly increased in
the SSc-ILD cohort (Control: 0.74%, SSc without ILD: 1.42%, SSc with ILD: 2.71%), suggesting that a similar CD8
T cell population associated with SSc-ILD was captured by scRNAseq and mass cytometry. In contrast to CD57+
TEM cells, TEMRA were not statistically different between SSc patients with and without ILD. Independent flow cytom-
etry analysis confirmed that CD57+ TEM highly expressed GZMB but not GZMK. On the contrary, CD57- CD27+ TEM
(CD57- TEM) expressed GZMK but not GZMB, indicating there are two distinct populations in CD8 TEM. RNA velocity
analysis of CD8 T cell clusters suggested that CD57+ TEM may differentiate from CD57- TEM (Figure 2). In-vitro cul-
ture experiments demonstrated that type I IFN facilitates differentiation from CD57- TEM to CD57+ TEM that highly
produce GZMB (Figure 3).
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Conclusion: ScRNAseq and mass cytometry analyses revealed that a cytotoxic effector memory CD8 T cell subset is
expanded in SSc-ILD, and that a type I IFN signal may drive differentiation towards this phenotype.

Figure 2. Differentiation pathway analysis of CD57+ TEM. RNA velocity analysis of CD8 T cell clusters indicated that CD57+ TEM (red circle) is dif-
ferentiated from CD57- TEM (blue circle).

Figure 1. scRNAseq analysis of our SSc-ILD cohort. A. Covarying neighborhood analysis indicated cluster 2 is associated with lung disease in
SSc, which expressed GZMB and B3GAT1 (CD57) but not expressed CD27. B. T cell receptor repertoire analysis demonstrated cluster 2 is a
clonally expanded population.
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Background/Purpose: T cells are major drivers of rheumatoid arthritis (RA) pathogenesis. While most research has focused
on CD4+ T cells, we have found that CD8+ T cells – specifically granzyme K (GzmK)-expressing CD8 T cells – are strikingly
abundant in inflamed RA synovium as well as other tissues affected by autoimmune disease. Unlike granzyme B (GzmB),
GzmK does not cleaves caspases to induce target cell apoptosis, and the function of GzmK in inflamed synovium and other
tissues is unclear. Here, we describe that GzmK is continuously released from CD8+ T cells and activates a new

Figure 3. Type I IFN promotes differentiation from CD57- TEM to CD57+ TEM. Proportion of CD57+ TEM after 4 days culture of Naïve or
CD57-TEM from 5 different donors with CD3/CD28 + cytokine stimulation. Granzyme B production was assessed by ELISA using culture super-
natant after 4 days of culture of CD57- TEM with CD3/CD28 + cytokine stimulation. P value was calculated by One-Way repeated measures
ANOVA.
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complement pathway, opsonizing target cells and releasing anaphylatoxins C3a and C5a that recruit and activate innate
immune cells. In inflamed RA synovium, we find complement fragments C3d and C5a in proximity to GzmK+ CD8 T cells,
supporting a role for this complement activation mechanism in vivo.

Figure 1. Granzyme K activates a new complement pathway in rheumatoid arthritis synovial tissue. (A) Illustration of the new pathway of comple-
ment cleavage activated by GzmK. (B) RA synovial tissue stained for GzmK, C3d, C5a, and Hoescht nuclear stain and imaged by confocal
microscopy.
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Methods:We incubated recombinant enzymatically active GzmK with serum-purified complement fragments to investigate
the molecular effects of GzmK on complement proteins. We measured cleavage of C2, C3, C4, and C5 usingWestern blots.
We used flow cytometry to assess C3b and terminal complement complex (TCC) deposition on cell membranes. We per-
formed multicolor immunofluorescence microscopy of human rheumatoid arthritis synovial tissue to assess complement
activation and deposition relative to GzmK+ CD8+ T cells.+

Results: GzmK is expressed by a wide range of T cells and innate-like lymphocytes in human synovial tissue and fluid in RA
and in other autoimmune and inflamed tissues. Resting GzmK+ CD8+ T cells continuously release GzmK, which binds to
negatively charged residues on cell surfaces. Synovial fibroblasts express complement components C2, C3, and C4, and
this production is amplified by T cell-associated cytokines IFNγ and TNF. GzmK cleaves C4 to C4b and C2 to C2a to form
an active C3 convertase (C4b + C2a) that cleaves C3 to C3a and C3b, which covalently deposits on cell membranes due
to the surface localization of GzmK. These complement fragments then form the C5 convertase C4b2b3b, ultimately leading
to release of biologically active anaphylatoxin C5a and surface deposition of the terminal complement complex (C5b-C9)
(Figure 1A). Using multicolor immunofluorescence microscopy, we find complement products C3/C3d and C5a in proximity
to GzmK+ CD8+ T cells in inflamed RA synovium (Figure 1B).

Conclusion: GzmK activates a novel complement pathway that is independent of the classical, alternative, and lectin path-
ways of complement activation. GzmK can cleave locally generated complement components to generate C3a, C3b, C5a,
and terminal complement complex, which promote inflammatory cell recruitment and antigen uptake. In inflamed RA syno-
vium, C3/C3d and C5a deposition occurs near GzmK+ cells, supporting the in vivo relevance of this newmechanism of com-
plement activation. Together, these findings reveal a new pro-inflammatory in RA that is likely active in other autoimmune
diseases as well.

Disclosure: A. Jonsson: None; C. Donado: None; E. Theisen: None; D. Jones: None; A. Nathan: None; F. Zhang:
None; A. Medicines Partnership (AMP): RA/SLE: None; S. Raychaudhuri: AbbVie, 6, Janssen, 1, Mestag, Inc, 2, 8,
Pfizer, 1, Sanofi, 1, Sonoma, 1, 8; M. Brenner: 4FO Ventures, 2, GlaxoSmithKlein(GSK), 2, Mestag Therapeutics,
2, 11, Third Rock Ventures, 2.
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Background/Purpose: The kynurenine (KYN) pathway has been linked to disease pathogenesis in patients with systemic
lupus erythematosus (SLE) (https://pubmed.ncbi.nlm.nih.gov/26366134/). Genetically enforced overexpression of Rab4A
activates the mechanistic target of rapamycin in SLE patients (https://pubmed.ncbi.nlm.nih.gov/31805010/. The present
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study was initiated to determine the pro-inflammatory mechanism of action of KYN in lupus-prone SLE1.2.3 triple congenic
mice on the C57Bl/6 background (B6.TC) carrying constitutively active Rab4AQ72L alleles (Rab4AKI) or lacking Rab4A in T
cells (Rab4AKO).

Methods: KYN levels were measured within T cells and sera of mice carrying wild-type (WT), Rab4AKI and Rab4AKO alleles
in female C57Bl/6 (B6) control mice and lupus-prone B6.TC mice using LC/MS. The effects of KYN on expression of its
receptor CD98 and activation of mTOR complexes 1 (mTORC1, via pS6RP) and 2 (mTORC2, via pAkt) were studied by flow
cytometry. Splenocytes were cultured in-vitro for 72 hours with or without KYN along with or without concurrent stimulation
with lipopolysaccharide (LPS) or CD3/CD28. Mitochondrial mass and reactive oxygen species (ROS) were measured by flow
cytometry using mitotracker Green (MTG) and hydroethidine (HE).

Results: KYN was accumulated in T cells and sera of B6.TC/Rab4AQ72L female mice that exhibited increased expression of
CD98 and activation mTORC1 and mTORC2 relative to B6.TC and B6.TC/Rab4AKO controls. In C57Bl/6 splenocytes, KYN
increased CD98 expression in CD4 and CD8 T cells (CD4 Unstim: FC=1.48, p=0.00012, CD8 Unstim: FC=1.68, p=2.1E-5,
CD4 Stim: FC=1.36, p=0.00069, CD8 Stim: FC=1.51, p=0.00058) and significantly increased both mTORC1 (CD4 Unstim:
FC=1.13, p=0.0169, CD4 Stim: FC=1.86, p=0.0086 CD8 Unstim: FC=1.24, p=0.0172, CD8 Stim: FC=1.49, p=0.0136) and
mTORC2 (CD4 Unstim: FC=1.41, p=0.0003, CD4 Stim: FC=1.91, p=0.0018, CD8 Unstim: FC=1.42, p=0.0005, CD8 Stim:
FC=1.55, p=0.0006). KYN increased mitochondrial mass (CD4 Stim: FC=1.25, p=0.0112, CD8 Stim: FC=1.87, p=0.0053)
and ROS production (CD4 Stim: FC=2.2, p=0.0008, CD8 Stim: FC=2.34, p=0.0012) in both CD4 and CD8 T cells following
KYN and CD3/CD28-stimulation.

MFIs of CD98 expression in response to KYN only or concurrent KYN and CD3/CD28 stimulation. Metabolic dyes mito-tracker green and hydro-
ethidine dot plots after 72 hour stimulation with KYN and CD3/CD28.
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KYN also expanded CD19+CD11c+ age-related B cells (ABCs) with or without LPS. KYN activated mTORC1 (CD19+:
FC=1.15, p=0.012, ABCs: FC=1.97, p=0.0019) and mTORC2 (CD19+: FC=6.289, p=1.21E-5, ABCs: FC=3.70,
p=0.00165) and CD98 expression (ABCs: FC=2.06, p=0.0144). Remarkably, the expression of CD138, a plasma cell
marker, was also increased by concurrent LPS and KYN treatment (FC=2.76, p=0.001).

Conclusion: This study suggests that KYN accumulation in lupus-prone T cells causes a CD98-KYN-mTOR positive feed-
back loop which is enhanced by Rab4A activation, conferring secondary KYN-mediated expansion of ABCs and plasma
cells. The Rab4A-CD98/mTOR/KYN positive feed-back loop may represent a mechanistic target for therapeutic intervention
in SLE.

Disclosure: T. Winans: None; N. Huang: None; J. Lewis: None; X. Wang: None; T. Faludi: None; D. Krakko: None;
L. Morel: None; A. Perl: None.

Flow cytometry dot plots and histograms of mTORC1 and mTORC2 downstream phosphorylated substrates, pS6RP and pAkt.
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Background/Purpose: Lupus anticoagulant (LA) test performance is critical for APS diagnosis and management. However,
variability remains a challenge in LA testing, particularly in anticoagulated samples, with the activated partial thromboplastin
time and dilute Russell’s viper venom time (DRVVT) the most commonly used tests. The prothrombin-activating Taipan
snake venom time (TSVT) screening test and Ecarin clotting time (ECT) confirmatory test are insensitive to vitamin K antag-
onists (VKA) and may offer improved LA detection. APS ACTION is an international research network involving 34 centres,
a prospective registry and repository, and five core laboratories (CL) worldwide. The aim of this study was to evaluate the
performance of the TSVT/ECT in VKA-anticoagulated samples between APS ACTION CLs and examine agreement in LA
status with the DRVVT.

Methods: Four CL (A-D) used the same analyser, protocol, and lot of reagents. The manufacturer’s cut-off values for TSVT/
ECT were verified in each CL using plasmas from at least 40 healthy normal subjects, to determine normal ranges for TVST,
ECT and TVST/ECT ratios (Diagnostic Reagents Ltd). Results were normalised with pooled normal plasma (PNP), while
equal volume mixtures of patient and PNP were tested to confirm the presence of an inhibitor. George King LA Positive
plasma and IL LA Negative control plasma (Werfen) were used for quality control (QC). In a validation exercise, each CL
tested six positive and six negative blinded VKA-anticoagulated samples, previously identified as such, with status con-
firmed by a second CL. VKA-anticoagulated samples were also tested with DRVVT Screen and Confirm (Werfen) in 50:50
mixtures with PNP. A precision study was also performed, testing LA-positive and LA-negative QC plasma x 6 in the same
run, to determine intra-assay variability.
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Results: Precision and agreement were acceptable in all CL for both positive and negative control plasma [Coefficient of
Variation (CV) 0.7-5%]: CV for clotting times ≤2.5% for LA Negative control plasma and ≤4% for George King LA Positive
plasma, CV for TSVT/ECT < 4% for all CLs All CL confirmed the manufacturer’s reference range with minor differences
(Table 1). All CL correctly identified the six positive and six negative blinded LA samples (CL D identified one LA positive sam-
ple as equivocal). In the ongoing patient sample testing phase of this study, 134 VKA anticoagulated samples showed an
overall 66.4% agreement between DRVVT and TSVT/ECT LA status. When results were subcategorised according to
INR, agreement was 70.6% for INR <2.0, 66.6% for INR 2.0-3.0, 75.7% for INR 3.0-4.0, and 42.9% for INR >4.0. Of the
45 overall samples with a disagreement between DRVVT and TSVT/ECT, 80% were identified as positive with TSVT/ECT.

Conclusion: LA testing in VKA-anticoagulated samples using the TVST/ECT has been established in four international APS
ACTION CL. LA status determined to be negative with DRVVT but positive with TSVT/ECTmight be due to dilution of the inhib-
itor in the 50:50 mixture in the DRVVT, required for clotting factor level normalisation. Preliminary results suggest that the TVST/
ECT could provide an adjunctive test to DRVVT testing without the need for mixing studies and with high specificity.

Reference ranges for TSVT, ECT and TSVT/ECT established by the four Core laboratories, presented as normalised ratios.
Manufacturer’s reference range: TSVT ratio=0.93-1.10, ECT ratio=0.90-1.10. Abbreviations: TSVT: Taipan snake venom
time, ECT: Ecarin snake time
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Background/Purpose: APS ACTION Registry aims to study the course of disease in antiphospholipid antibody (aPL)-
positive patients. Although transient ischemic attack (TIA) can develop in aPL-positive patients, the ascertainment of TIA
can be challenging due to the need to exclude other conditions, e.g., complex migraine with aura or seizure. Our primary
objective was to analyze the clinical characteristics of persistently aPL-positive patients who were reported to have had
"TIA" prior to recruitment and/or during prospective follow-up.

Methods: The registry inclusion criteria are positive aPL based on the Updated Sapporo APS Classification Criteria within
one year prior to enrollment. Patients are followed every 12±3m with clinical data and blood collection. Firstly, we retrospec-
tively compared the baseline characteristics of patients with a history of TIA among those without or with a history of
imaging-confirmed thrombosis (at any time prior to registry entry). Secondly, in patients who completed 1-10 year follow
up, we prospectively analyzed those with new onset TIA, which was defined as "a transient episode of neurologic dysfunc-
tion caused by focal brain, spinal cord, or retinal ischemia, without acute infarction lasting less than 24 hours" (confirmation
status by a neurologist is also recorded).
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Results: As of April 2023, 1,166 patients were included in the registry and 92 (8%) had a history of TIA at enrollment: 22/92
(24%) without and 70/92 (76%) with history of imaging confirmed arterial/venous thrombosis.Of 22 TIA patients without his-
tory of thrombosis (mean age 54.8 ± 11, female 17 [77%], White: 20 [91%]), 15 (68%) were confirmed by a neurologist. Of
70 TIA patients with history of imaging-confirmed thrombosis (mean age 56.7 ± 11, female 39 [56%], White: 48 [69%], arte-
rial thrombosis 59 [84%], and venous thrombosis 29 [41%]), 46 [66%] were confirmed by a neurologist. At baseline, TIA
patients without thrombosis were more likely to receive antiplatelet agent alone and have single LA positivity, whereas TIA
patients with history of imaging-confirmed thrombosis were more likely to have hypertension and receive warfarin
(Table 1). During the prospective follow up of 92 patients with a history of TIA (mean follow-up: 4.5 ± 3.0 years), seven
new TIA were reported: a) two (9%) in 22 patients with no history of thrombosis (1.41 per 100 patient-years), and b) five
(7%) in 70 patients with history of thrombosis (2.71 per 100 patient-years) (Table 2). In addition, four of 759 (0.5%) patients
with no history of TIA at baseline and who completed at least one year follow-up developed a TIA during the mean follow-up
of 5.12 years (0.09 per 100-patient years).

Conclusion: In our large international cohort of persistently aPL-positive patients, 8% were reported to have history of "TIA"
at the registry entry. The TIA recurrence rate during follow-up was 7-8%; however, the new TIA rate was less than one per-
cent. Approximately two-thirds of patients without a history of imaging-confirmed thrombosis were treated with anticoagu-
lation; all patients with recurrent/new TIA during the follow-up were on anticoagulation. Our findings underscore the need for
well-designed controlled studies of TIA in aPL-positive patients with strict definitions.
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Background/Purpose: APS ACTION "Registry" was created to study the natural course of disease over 10 years in persis-
tently antiphospholipid antibody (aPL)-positive patients with/without other systemic autoimmune diseases. Our objective
was to determine the mortality rate as well as the causes and predictors of mortality in aPL-positive patients with/without
APS classification.

Methods: A web-based data-capturing system is used to store patient demographics, history, and medications. The inclu-
sion criteria are positive aPL according to the Updated Sapporo Classification Criteria tested within one year prior to enroll-
ment. Patients are followed every 12 ± 3m with clinical data and blood collection. In this prospective analysis, firstly we
analyzed descriptively the causes of death (based on investigators’ reports) for patients reported as "deceased" during the
follow-up. Secondly, we compared the clinical and laboratory characteristics of deceased versus non-deceased patients
using the adjusted Cox proportional hazards model and calculated the survival probability by Kaplan-Meier Model based
on different age groups.
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Results: As of May 2023, of 1,174 patients recruited, 215 (18%) were excluded due to incomplete follow-up data. Of the
remaining 963 (mean age at registry entry: 53.0 ± 13.3, female: 723 [75%], and White: 657 [68%]), 43 (5%) were reported
as deceased after a median follow-up of 5.3 years (interquartile range 2.4 to 7.9). The main causes of death (not mutually
exclusive) were: infection (15, 35%), thrombosis (9, 21%), and malignancies (8, 19%). Based on the univariate analysis, his-
tory of arterial thrombosis or catastrophic APS (CAPS), selected baseline cardiovascular disease (CVD) risk factors, baseline
active thrombocytopenia, and concomitant systemic autoimmune disease (SAID) were significantly more common in
deceased patients, compared to non-deceased (data not shown). Based on the Cox proportional hazards model adjusted
for age, arterial thrombosis, CAPS, CVD risk factors combined, and SAID were significantly and independently associated
with mortality (Tables 1 and 2). Estimated 5-year survival probabilities starting from the registry entry (by age groups) were
0.98 (95% CI 0.92-0.99), 0.98 (0.95-0.99), 0.96 (0.93-0.98), and 0.86 (0.77-0.92) for ages < 30 (n:119), 30-44 (n: 362),
45-59 (n: 340), and >60 (n: 142), respectively (Figure 1).

Conclusion: Based on analysis of the largest multi-center international prospective cohort of persistently aPL-positive
patients, the mortality rate was 5% after a median follow-up of five years. The estimated 5-year survival probability
decreased with age; lowest (0.86) for patients over 60 years old at registry entry. History of arterial thrombosis, catastrophic
APS, CVD risk factors, and concomitant systemic autoimmune diseases independently predicted future mortality
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Background/Purpose: Based on animal models, complement activation is part of Antiphospholipid Syndrome (APS) path-
ogenesis. However, studies investigating complement activation in antiphospholipid antibody (aPL)-positive patients are lim-
ited. Our objective was to analyze complement activation in subgroups of aPL-positive patients, using complement 3/4 (C3,
C4) andcell-bound complement activation products (CB-CAPs)(B-lymphocytes [BC4d], erythrocytes [EC4d], and plate-
lets [PC4d]).

Methods: Persistently aPL-positive (>12 weeks apart; last within six months (m) prior to entry) adult patients without other
systemic autoimmune diseases (SAID) were enrolled in a single center study. For those with aPL-related manifestations,
i.e., microvascular APS (MAPS), thrombotic APS (TAPS), obstetric APS (OAPS), thrombocytopenia(TP) (< 150x109/L),
and/or hemolytic anemia (HA),at least one event within five years prior to enrollment was required. Selected exclusion criteria
wereactive infection, cancer, and corticosteroids >20mg/d. Blood and clinical data were collected at baseline; a subgroup of
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patients completed 6-12mfollow-up(Table 1 footnote). Positive aPLwas defined as positive lupus anticoagulant (LA) test,
anticardiolipin antibody (aCL) IgG/M ≥ 40 ELISA units, and/or aβ2GPI IgG/M ≥ 40 ELISA units. C3/C4 were measured by
turbidimetry and CB-CAPs by quantitative flow cytometry. Following a descriptive analysis of baseline results based on
aPL profiles and clinical phenotypes, C3/C4 and CB-CAPswere correlated (Pearson).

Results: Between 8/20 and 11/22, 33 patients(female 23 [70%], mean age 50.6+12.5, White 30 [91%]) were enrolled. Four
of 31 (13%) had decreased C3/C4, while 7/29 (24%)had elevated BC4d (no strong positivity [SP]), 13/33 (33%) EC4d (2%
SP), and 12/32 (37%) PC4d (28% SP). Based on different aPL profiles, all patients with decreased C3/C4 or elevated
BC4d, EC4d, and PC4d had triple aPL positivity, or LA positivity with/without aCL or aβ2GPI(additionally, higher mean
EC4d and PC4d levels were observed in these groups) (Table 1).Based on different aPL clinical phenotypes, the number
of patients with strongly positive EC4d and PC4dwere proportionally higher (14% and 36%) in those with MAPS/TP/HA,
compared to those with TAPS (0 and 18%) or no APS (0 and 29%) (additionally higher mean EC4d and PC4d levels were
observed in the former group) (Table 2).There was a weak correlation between C3/C4 and CB-CAPs, especially for PC4d
(r=-0.098 and 0.068 for C3 and C4, respectively) (Figure 1).

Conclusion: Assessment of complement activation in persistently aPL-positive patients without other SAID demonstrated
that13%, 24%, 33%, and 37% had abnormal baseline C3/C4, BC4d, EC4d, and PC4d, respectively; all in patients with triple
aPL-positivity, or LA-positivity with/without aCL or aβ2GPI. Number of patients with strongly positive EC4d and PC4d were
proportionally higher (14% and 36%) in those with MAPS, thrombocytopenia, and/or hemolytic anemia. Given the higher
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percentage of aPL-positive patients with abnormal CB-CAPs vs C3/C4, and the poor correlation between CB-CAPs and
C3/C4, our study generates the hypothesis that CB-CAPs have a role in measuring disease activity in aPL-positive patients.
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Background/Purpose: The clinical relevance of different antiphospholipid antibody (aPL) profiles, including low level antic-
ardiolipin (aCL) and anti β2-glycoprotein-I (aβ2GPI) antibodies, is ill-defined in the pediatric population. The purpose of this
project is to describe the demographic, clinical, and laboratory characteristics of aPL “positive” pediatric patients based
on different aPL profiles.

Methods: In this single center retrospective cohort study, based on the screening of our pediatric (age ≤18yo) rheumatology
electronic medical records (2016—2022), we identified patients who had at least one “positive” aPL (lupus anticoagulant
[LA], aCL IgG/M, or aβ2GPI IgG/M) result. First, we grouped patients based on initial high- (LA positive and/or aCL/aβ2GPI
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IgG/M≥40U [ELISA]) vs low- (LA negative and aCL/aβ2GPI IgG/M 20-39U) risk aPL profiles to evaluate subsequent aPL test-
ing frequency and results. Secondly, we descriptively analyzed the demographic and clinical characteristics of patients with
persistently positive (at least 12 weeks apart) aPL results based on different aPL profiles.

Results: Of 113 aPL “positive” patients identified, 56 (50%) were excluded as they had very low aCL/aβ2GPI IgG/M positiv-
ity (above laboratory normal range but < 20U). Of the remaining 57 patients (female: 48 [84%], lupus classification: 21 [37%]),
35 (61%) had an initial high-risk profile and 22 (39%) had an initial low-risk profile. Based on the subsequent aPL results avail-
able in 42/57 (74%) patients, 26/28 (93%) in the high-risk, and 5/14 (36%) in the low-risk group remained still positive
(Table 1). Of these 31 patients with persistent aPL positivity, thrombosis occurred in eight (26%) patients with high-risk
aPL profile and in none with low-risk aPL profile; other aPL-related manifestations were reported in 15 (48%) patients with
persistent aPL positivity (Tables 2 and 3). Of 26 patients without persistent aPL results (repeat test either negative or not
available), none developed thrombosis, one had livedo reticularis, and two had migraines.

Conclusion: An initial low-risk aPL profile (negative LA and aCL/aβ2GPI IgG/M levels 20-39U) is persistent in only approxi-
mately one-third of the pediatric patients, which was not associated with thrombosis in our cohort. Meanwhile, a high-risk pro-
file defined as LA positivity and/or aCL/aβ2GPI IgG/M levels ≥ 40U is persistent in 90% of pediatric patients, about a third of

LA: lupus anticoagulant; aCL: anticardiolipin antibody; and aB2GPI: anti-beta-2 glycoprotein-I antibody

* In a patient with aCL IgM > 40U initially, then 20-30U on repeat testing; **Platelets <150,000 /ul twice with no other diagnosis; *** controversial
aPL-related manifestations, which may be more relevant in pediatric population. LA: lupus anticoagulant; aCL: anticardiolipin antibody; and
aB2GPI: anti-beta-2 glycoprotein-I antibody
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whom had history of thrombosis, and half had non-thrombotic aPL-related manifestations. Our results underscore the need for
a large-scale international effort to better characterize the aPL-related manifestations in pediatric patients with persistent high-
risk aPL-profiles, which can eventually guide the development of future pediatric-specific APS classification criteria.

Disclosure: J. Pandya: None; K. Onel: None; D. Erkan: Abbvie, 1, ACR/EULAR, 5, APS ACTION, 12, Executive Com-
mittee Co-chair, Argenx, 1, Aurinia, 6, Chugai, 1, Exagen, 5, GSK, 5, 6, NIH-NIAID, 5, Up-To-Date, 9.
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Background/Purpose:While classification criteria for pediatric APS are not yet available, recent research suggests pediat-
ric APS patients are unique, and many present with extra-criteria manifestations as their primary clinical features. Criteria aPL
may identify classical APS manifestations, but a clinically actionable biomarker for features unique to pediatric APS is not yet
available. Here, we aimed to evaluate the presence, clinical associations, and potential mechanistic roles of non-criteria aPL
and circulating NETs markers in pediatric APS patients.

Methods: Children with APS (n=19), venous thrombosis without APS (VT, n=20), systemic lupus erythematosus without
aPL (SLE, n=11), and healthy controls (n=13) were evaluated for nine different types of aPL by Werfen assays (Table 1). Cal-
protectin, a well-known marker of circulating neutrophil extracellular traps (NETs), was measured in plasma using the
Human S100A8/S100A9 heterodimer DuoSet ELISA (R&D). Univariate logistic regression was used to identify potential clin-
ical associations. A platelet viability dye-based assay was performed to assess the potential impact of calprotectin on plate-
let survival (Fig 2A).

Figure 1. Calprotectin in pediatric APS plasma. A, Levels of calprotectin were measured in patients with pediatric APS, pediatric venous thrombo-
sis (VT), pediatric SLE, and healthy pediatric controls. Calprotectin levels were compared with healthy controls by the Kruskal-Wallis test adjusted
for multiple comparisons by Dunn’s method; *p<0.05. B, Correlation between circulating calprotectin and platelet count in pediatric APS patients.
Spearman’s correlation coefficient was calculated and is shown in the panel.
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Results: Among the 19 pediatric APS patients (median age of 13 [range 3 to 18]), 74% were female, and 58% had primary
APS. Most (89%) had experienced at least one venous thrombosis, and four had recurrent thrombotic events. The remaining
two children with APS exhibited extra-criteria manifestations, persistent aPL, and a clinical diagnosis of APS. Almost half
(47%) had at least one extra-criteria manifestation. Interestingly, 79% of pediatric APS patients had at least one non-criteria
aPL at ≥40 units (Table 1). Aside from lupus anticoagulant, aPS/PT IgG and IgM were the most prevalent aPL followed by
anti-D1 IgG. Univariate logistic regression demonstrated that positive anti-D1 (p=0.0109), positive aPS/PT IgG
(p < 0.0001), and IgM (p < 0.0001) were significantly associated with venous thrombosis. Positive anti-D1 IgG (p=0.0116)
and aPS/PT IgG (p=0.0116)/IgM (p=0.0321) were also associated with extra-criteria manifestations such as thrombocyto-
penia. Increased levels of calprotectin, which is a marker of NETs, were detected in children with APS (Fig 1A). Calprotectin
levels correlated moderately with levels of aPS/PT IgM (r=0.49, p=0.0345) and absolute neutrophil count (r=0.63,
p=0.0079), whereas they were negatively correlated with hemoglobin (r=-0.74, p=0.0189) and platelet count (r=-0.59,
p=0.0150) (Fig 1B). Mechanistically, plasma from pediatric APS patients with high calprotectin levels impaired platelet sur-
vival in vitro in a dose-dependent manner (Fig 2A-B), and APS calprotectin levels correlated with decreased platelet viability
(Fig 2C).

Figure 2. Effect of calprotectin on platelet viability. A, Schematic illustration of platelet viability assay. Created at www.biorender.com. B, Healthy
donor platelets were incubated with 5% plasma from pediatric APS patients with low calprotectin, pediatric APS patients with high calprotectin,
or pediatric controls. Platelet viability was measured by flow cytometry using Calcein-AM dye. The percentage of non-viable platelets was then
compared between groups by the Kruskal-Wallis test adjusted for multiple comparisons by Dunn’s method (*p<0.05, **p<0.01, ns=not
significant). C, Calprotectin levels from pediatric APS patients were positively correlated with the percentage of non-viable platelets (r=0.66,
p=0.031).

170



Conclusion: Our study suggests non-criteria aPL and circulating calprotectin were highly prevalent among pediatric APS
patients and associated with extra-criteria manifestations more common in pediatric APS. The role of non-criteria aPL and
calprotectin as clinically actionable biomarkers that might enable earlier diagnosis and inform targeted therapy for some
pediatric aPL-positive patients warrants further evaluation.

Disclosure: E. Sloan: None;K. Kmetova: None;N. Somanathapura: None; L. Kluge: None; E. Chong: None;C. Hoy:
None; S. Yalavarthi: None; J. Madison: None;C. Sarosh: None; L. Walters: None; J. Baisch: None; J. Turnier: None;
V. Pascual: None; T. Wright: None; J. Knight: Jazz Pharmaceuticals, 2; A. Zia: Sanofi, 1, Takeda, 1; Y. Zuo: None.
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Background/Purpose: Acute myocardial infarction (AMI) can be divided into coronary artery disease (MICAD) or nonob-
structive coronary arteries (MINOCA) according to the severity of artery stenosis on coronary angiography. Antiphospholipid
syndrome (APS) can present with AMI, but the subtype and prognosis of these patients were not fully understood.

Methods: A single-center study was conducted based on the APS cohort in Peking Union Medical College Hospital.
According to coronary angiography, AMI patients were classified as MICAD (≥50% stenosis) or MINOCA(<50% stenosis).
Baseline and follow-up data were compared to identify differences between the two subgroups. Cox analysis was used to
find prognostic factors associated with AMI recurrence.

Results: The study enrolled 36 APS-AMI patients underwent coronary angiography, 26 (72%) patients were diagnosed with
MICAD and 10 (28%) patients with MINOCA. Comparison between the two subgroups showed MINOCA patients were
more likely to present in APS secondary to SLE than MICAD (70% VS 23.1%, p=0.018), and less likely to comorbid with pre-
vious atherosclerotic cardiovascular disease (ASCVD) (0 VS 50%, p=0.006). Anti-cardiolipin antibody (aCL) was more com-
mon in MINOCA (100% VS 65.4%, p=0.039). Treatment strategies were different, MINOCA patients tended to receive
glucocorticoid (80% VS 26.9%, p=0.007), immunosuppressant (80% VS 26.9%, p=0.007), hydroxychloroquine (100% VS
26.9%, p=0.000) and anticoagulation (90% VS 42.3%, p=0.022), while MICAD patients were more likely to receive revascu-
larization (47.6% VS 0%, p=0.002). 2 (5.5%) patients died and 13 (36.1%) patients experienced a relapse of AMI during a
mean follow-up time of 42.25 months. Recurrence occurred only in MICAD group (13/26, 50%), over 60% (8/13) had recur-
rence more than once. Hydroxychloroquine was found to be a protective factor for AMI recurrence by Cox analysis
[HR (hazard ratio) = 0.106, CI (confidence interval) = 0.014-0.823, p= 0.032], only 1 (5.8%) patient on hydroxychloroquine
relapsed. While 66.7% (10/15) patients received revascularization suffered AMI recurrence caused by stent stenosis/throm-
bus, and the HR of recurrent AMI with revascularization therapy was 4.041 (CI = 1.087-15.021, p = 0.037).
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Figure 1. Kaplan-Meier curve of AMI recurrence in APS-AMI patients. (A) Recurrence in patients with revascularization and without. HR = 4.041,
CI = 1.087-15.021, p = 0.037. (B) Recurrence in patients with hydroxychloroquine and without. HR=0.106, CI=0.014-0.823, p=0.032.

Table 1.Baseline characteristics and follow-up information of APS patients with AMI
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Conclusion: APS AMI patients can be divided into two subgroups with different clinical and prognostic characteristics.
Hydroxychloroquine can prevent relapse, while revascularization therapy has a high risk for AMI recurrence.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and Company, 2, 5,
Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; K. Gavigan: Global Healthy Living Foun-
dation, 3;W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5;D. Curtis: Global Healthy Liv-
ing Foundation, 3; D. Ali: Global Healthy Living Foundation, 3; X. Liu: None; K. Makaroff: None; C. Almario: None;
C. Khalil: None; S. Choi: None; B. Spiegel: Alnylum, 5, Amgen, 5, Ardelyx, 1, Ferring, 1, Ironwood, 1, 5, Takeda, 1, 5.
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Background/Purpose: Antiphospholipid syndrome (APS) is a cause of pregnancy morbidity. Late pregnancy morbidity
occurs in up to 25% of pregnant women with APS and may be the presenting manifestation of the autoimmune disease.
We recently showed that aPL testing was performed in only 20% patients who displayed late pregnancy morbidity consis-
tent with obstetrical APS. We aimed to determine the frequency of criteria and non-criteria anti-phospholipid (aPL) autoanti-
bodies in patients admitted for unexplained fetal death (UFD), pre-eclampsia (PE) and/or fetal growth restriction (FGR).

Methods: All consecutive patients with UFD, PE and/or FGR followed in the department of Obstetrics, Bichat Hospital, Uni-
versity of Paris, Paris, between January 2019 and December 2021 were screened. Only patients with available serum stored
from the index pregnancy were included. Patients with previously known APS or twin pregnancy were excluded. Testing for
aPL autoantibodies included anti-cardiolipin (aCL), anti-β2GPI (aβ2GPI), anti-phosphatidylethanolamine (aPE), anti-phos-
phatidylserine/prothrombin (aPS/PT) IgG/IgM and anti-annexin V IgG. When available, placenta specimens were analysed
by a pathologist blinded to the aPL status. All clinical characteristics, pregnancy features, and comorbidities were extracted
from electronic medical records.

Results: Overall 167 (32 (28.8-35.7) years) patients with UFD (n=28; 16.8%), PE (n=60; 35.9%) and/or FGR (n=105; 62.9%)
were screened for aPL autoantibodies. Moderate titers of aPL autoantibodies were detected in 33 (n=33/167, 19.8%)
patients. aPL autoantibodies were non-criteria aPE IgG/IgM in most cases (n=28/33, 84.8%). aPS/PT IgG/IgM were found
in 11 (n=11/33, 33.3%) cases and aCL or aβ2GP1 IgG/IgM in 4 (n=4/33, 12.1%). Multivariable logistic regression model
showed that aPL autoantibodies were mostly associated with UFD (OR 4.37 [1.72-11.20], p=0.002), PE ≤34th week of ges-
tation (3.22 [0.86-11.90], p=0.070) and chronic deciduitis (8.03 [0.89-67.2], p= 0.060) (Tables 1 and 2).

Conclusion: The frequency of aPL autoantibodies, mostly aPE, is high in patients with late pregnancy morbidity and may
qualify obstetrical APS
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Table 2. Characteristics of placental lesions according to aPL antibodies screening Analysis was performed on variables collected in the
121 patients with available placenta specimens. Small placenta weight for age defined as <25e percentile; retroplacental hemorrhage included ret-
roplacental hemorrhage or basal decidual hematoma; distal villous hypoplasia defined by hypoxic ischemic villi > 50 %; chronic villitis included low
grade, high grade or para basal villitis; massive perivillous fibrin deposition defined by perivillous fibrinoids deposits > 25 % OR, odds ratio; confi-
dence interval; aPL, antiphospholipid autoantibodies. Age is expressed as median [1st quartile- 3rd quartile]. *univariable and **multivariable logis-
tic regression analysis.

Table 1. Characteristics of patients according to aPL status Analysis was performed on variables collected in the 167 patients screened for aPL
autoantibodies. aPL, antiphospholipid autoantibodies; IMIDs, immune-mediated inflammatory diseases; VTE, Venous Thromboembolic Event;
BMI, body mass index; OR, odds ratio; CI, confidence interval. Age is expressed as median [1st quartile- 3rd quartile]. *univariable and **multivar-
iable logistic regression analysis.
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Background/Purpose: Antiphospholipid antibodies (aPLs) play a pivotal role in the etiology of adverse pregnancy out-
comes (APOs). (1) Women with persistently aPLs positivity present heterogeneous clinical manifestations and APOs. We
aimed to stratify aPLs positivity patients with APOs and assess the subsequent pregnancy outcomes.

Methods: This was a retrospective study of persistent aPLs positive women cohort in Peking Union Medical College Hospi-
tal. Baseline demographic characteristics, clinical manifestation, previous APOs and antibodies profiles were analyzed. Pla-
centae from patients were collected and performed the histopathologic diagnoses during the follow up.

Results: Four clusters among 209 patients with 477 pregnancies were identified. Cluster 1 comprised patients with triple
aPLs positivity and demonstrates a high incidence of gestational hypertension (34.92%, P = 0.008) and preterm delivery
(20.63%, P = 0.021). Patients in cluster 2 were characterized by lupus anticoagulant (LA) positivity, with high risk of whole

Figure 1. Study flowchart and cluster analysis; A. Study flowchart; B. Cluster analysis
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gestational APOs. Cluster 3 included patients with isolated aPLs-IgM isotype combined with early miscarriage (60.92%,
P = 0.01). Patients in cluster 4 majorly presented aPLs-IgG isotype combined with placenta insufficiency (22.73%,
P = 0.016). During the follow up, the live birth rate in cluster 1 and 2 was only 69.20%. Gestational hypertension was much
higher in cluster 1 (15.4%, P = 0.05). Placenta pathology revealed that the patient in cluster 1 exhibited a conspicuous
reduction in the number of capillaries present within the placental villi, coupled with hypoplastic chorionic capillaries. The rep-
resentative placental pathology of the cluster 3 likewise showed a reduced number of stem villi capillaries and slight swelling
and degeneration of the endothelium in the stem villi vessels. Placenta in cluster 4 had mildest placental lesions.

Conclusion: In conclusion, our study identified four clusters of patients with aPLs-associated APO. There exists a correla-
tion between specific aPLs isotypes and the occurrence of adverse pregnancy events at different stages of gestation. Triple
aPLs positivity is associated with gestational hypertension and preterm delivery. LA positivity is a significant risk factor for the
whole gestational APOs. While patients with isolated aPLs-IgM isotype are more likely to have early miscarriage. Patients in
cluster 4 majorly present aPLs-IgG isotype combined with placenta insufficiency. The four identified clusters based on

Figure 2. Representative placentae HE of four clusters.
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clinical and laboratory features showed distinct differences in pregnancy outcomes and placental damage. These findings
suggest that an individualized risk stratification approach to the management of persistent aPLs positive women may
improve pregnancy outcomes, taking into consideration the clinical phenotype and placental pathology.

1. Branch DW, Silver RM, Blackwell JL, et al. Outcome of treated pregnancies in women with antiphospholipid syndrome: an
update of the Utah experience. Obstetrics and gynecology. 1992;80(4):614-20
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Background/Purpose: Primary antiphospholipid syndrome (PAPS) is an autoimmune disorder characterized by the pres-
ence of pathogenic autoantibodies. The key immune cell subsets change in PAPS patients remains unclear.

Methods: We enrolled 35 primary APS (PAPS) patients fulfilling the 2006 Sydney criteria, five antiphospholipid antibody
(aPLs) carriers, and 10 healthy controls (age-, gender-matched). Peripheral blood mononuclear cells (PBMCs) were ana-
lyzed using Mass Cytometry (CyTOF) with 42 markers to identify immune cell subsets. Plasma cytokine profiling of 55 PAPS
patients was performed using the procartaPlex 65 panel assay. Peripheral B cells from PAPS patients and healthy individuals
were isolated for RNA sequencing (RNAseq). Flow cytometry and RT-qPCR were used to validation. FlowJo and R software
packages were utilized for CyTOF data analysis.

Results:Our study investigated that APS patients had a significant difference in peripheral blood subtype distribution . Using
CD19 as a baseline for dimensionality reduction clustering, we identified 20 subgroups of B cells (Figure 1). Naïve B cells,
characterized by IgD+CD27-CD38+CD24+, were the predominant B cell subset in APS patients (C14, 21.04%), while plas-
mablasts accounted for 1.55%. C01 and C02 subpopulations within B cells were significantly increased in the peripheral cir-
culation of patients (C01: 1.89±1.68 vs 0.58±0.41, P=0.02; C02: 2.16±1.78 vs 0.71±0.67, P=0.015; Figure 2). Both were
characterized as IgD-CD27- double negative B cells, with C01 expressing high levels of CD11c and Tbet, which are a subset
of age-associated B cells (ABC). In APS patients, C01 cells showed a positive correlation with ESR. C02 showed a positive
association with β2GPI IgG expression in patients without extra-criteria organ involvement. We further validated these find-
ings by expanding the sample size and analyzing an additional 23 APS patients using flow cytometry (Figure 3A). The results
demonstrated a significant increase in DN B cells in APS patients, along with a marked increase in the CD11cTbet signaling
intensity of DN B cells (Figure 2). This suggests that DN cells, especially ABC cells, may be involved in the sustained produc-
tion of high levels of aPLs in APS patients. Interestingly, we found that the C19 (IgD-CD27++CD38+++CD24-) plasmablasts
showed a negative correlation with the production of IgG subtype antibodies in OAPS patients, which contrasts with TAPS
patients. This suggests that different mechanisms may be involved in B cell participation in APS with different phenotypes.
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Based on the results of plasma cytokine analysis, we observed elevated expression of BLC/CXCL13 and BAFF in the
plasma of APS patients. We then identified upregulation of TNFRSF13B, a gene associated with the Transmembrane acti-
vator and CAML interactor (TACI) protein by RNAseq. Furthermore, GSEA analysis revealed activation of the MAPK and
NF-κB pathways within B cells (Figure 3B).

Figure 1. Distribution of peripheral blood immune cells and expression of key markers in patients with APS.
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Figure 2.. CD19 cell types and clinical characteristics
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Figure 3. Validation and GSEA analysis.
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Conclusion: Double-negative B cells are significantly higher in APS patients, where ABC cells may play a role in aPLs pro-
duction. The aberrant differentiation and maturation of B cells in APS patients may be triggered by TACI downstream
cascade.

Disclosure: Y. Long: None; J. zhao: None; M. Li: None; X. Zeng: None.
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Background/Purpose: Persistent presence of antiphospholipid antibodies (aPLs) are important thrombosis-related labora-
tory parameters, as well as an indication of anticoagulation use which usually cause higher bleeding risk. Cerebral micro-
bleeds (CMBs) are strongly associated with both bleeding propensity and ischemic events. Till now, the correlation
between aPLs and CMBs remained unclear.

Methods: 31 primary antiphospholipid syndrome (APS), 50 secondary APS, 19 systemic lupus erythematosus (SLE) with
positive aPLs, 44 SLE without positive aPLs and 16 aPLs carriers were enrolled from 2018 to 2021 in the Department of
Rheumatology and Immunology in Ruijin Hospital. Clinical data, aPLs profile and susceptibility-weighted imaging(SWI) data
were collected. Statistical analysis, machine learning, and image recognition analysis were performed from September 2022
to December 2022. Univariate and binomial logistic regression (prediction model 1) analysis was performed to investigate
the risk factors of CMBs. Differences in CMBs between those with or without aPLs were analyzed by machine learning
(supervised K-Nearest Neighbor (KNN) classification and unsupervised K-means clustering analysis) in SLE patients. Then,
an image recognition analysis (prediction model 2) was conducted to build a model to predict the disease subtypes.
Receiver operating characteristic (ROC) curve and nomogram representation of the binomial logistic regression analysis
for CMBs risk and ROC curve of the image recognition analysis were set up. The area under the curve (AUC) was calculated
to reflect the model performance. The results of machine learning were visualized by dimension reduction.

Results: Anti-cardiolipin antibody (aCL) IgG, lupus anticoagulant (LA), and apL-positive number showed a significant differ-
ence in the univariate analysis. In prediction model 1 (AUC=0.86), LA played an important role (p< 0.05, OR(95%CI): 1.31–
13.24). The results of machine learning illustrated that SLE patients with positive aPLs had more CMBs numbers, more
CMBs sites, and the possibility of infratentorial region hemorrhage. In addition, prediction model 2 (AUC=0.81) possessed
good accuracy to predict the disease subtypes.

Conclusion: APLs were closely related to CMBs, of which LA played the most important role. It could be considered to
screen CMBs by SWI in aPLs-positive patients.
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Workflow and analytical plans of this study. First, the study subjects were divided into CMBs group and no-CMBs group. A
univariate analysis was conducted to identify the different variables between the two groups. Further binomial logistic regres-
sion analysis was performed to explore the risk factors correlated with CMBs, and prediction model 1 was built to predict the
probability of CMBs occurrence based on the risk factors. Second, we investigated the correlation between aPLs and CMBs
in SLE patients using machine learning. Finally, image recognition analysis was conducted to build prediction model 2 to pre-
dict the disease type by algorithm-based integration of the location and number of CMBs.

ROC curve and nomogram representation of the binomial logistic regression analysis for CMBs risk. In the ROC curve, the
X-axis presents the specificity, and the Y-axis presents the sensitivity. The area under the curve (AUC) was 0.86. In the
nomogram figure, for each predictor, points are scored and then added up to a total point score, which indicated to CMBs
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risk. Abbreviations: CMBs: Cerebral microbleeds; ROC: Receiver operating characteristic curve; AUC: Area under the curve;
LA: Lupus anticoagulant.

Results of KNN (K-Nearest Neighbor) classification analysis in all the SLE patients. (A) showed that SLE patients were
divided into SLE group 1 (including SAPS and SLE patients with positive aPLs) and SLE group 2 (SLE patients without aPLs).
Orange dots represented SLE group 1, orange area represents the positive aPLs area, blue dots represented SLE group
2, blue area represents the negative aPLs area. (B) showed the corresponding loci classified according to total CMBs
(CMBs total level count from three locations) label. Red dots represented CMBs total number>=2; green dots represented
CMBs total number<2. Orange area represents the positive aPLs area, blue area represents the negative aPLs area. Next,
the corresponding loci was classified according to the bleeding site of the CMBs. Next, the corresponding loci was classified
according to the bleeding site of the CMBs (C). Classification labels: 1=deep area, 2=brain lobes, 3=infratentorial region,
4=both deep area and brain lobes, 5=both deep area and infratentorial region, 6=both brain lobes and infratentorial region,
7=triple places, 8=none of these places. Orange area represented the positive aPLs area; blue area represented the nega-
tive aPLs area. (D) demonstrated a separate assessment of the infratentorial region. Orange area represented the positive
apLs area; blue area represented the negative apLs area; pink dots represented the patient with CMBs appearing in the
infratentorial region; grey dots represented the patient without CMBs appearing in the infratentorial region. Abbreviations:
KNN: K-Nearest Neighbor; SLE: Systemic lupus erythematosus; aPLs: Antiphospholipid antibodies: SAPS: Secondary anti-
phospholipid syndrome; CMBs: Cerebral microbleeds.
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Background/Purpose: Antiphospholipid syndrome (APS) is recognized for its association with an elevated risk of ischemic
strokes and other thromboembolic events. This study aims to compare the epidemiology and hospitalization outcomes of
ischemic stroke patients with and without a secondary diagnosis of APS using a nationwide inpatient database.

Methods: Patients who were 18 or older, and were hospitalized between January 1, 2020, and

December 31, 2020, with a primary diagnosis of ischemic stroke with and without a secondary diagnosis of antiphospholipid
syndrome (APS), were identified from the National Inpatient Sample (NIS) database using the International Classification of
Diseases, Tenth Revision (ICD-10) codes. The NIS is the largest publicly available all-payer inpatient care database in the
United States. The primary outcome was inpatient mortality, and the secondary outcomes were the length of stay (LOS)
and the total hospital charge. The odds ratio was calculated using logistic multivariate regression analysis to adjust for
age, race, gender, Charlson comorbidity index, and several high-risk comorbidities.

Results: Out of 503,344 patients admitted with a primary diagnosis of ischemic stroke, 1090 (0.21%) had APS. Ischemic
stroke patients with APS were younger (54.3 vs 69.7; p=0.000), had more females (67.8% vs 49%; p=0.000), and had a
higher prevalence of prior history of pulmonary embolism (14.22% vs 1.8%; p=0.000), and venous thrombosis (24.31% vs
3%; p=0.000) compared to stroke patients without APS. The APS group had a lower prevalence of diabetes (22.4% vs
39.8%; p=0.000), hypertension (45.8% vs 55.5%; p=0.004), and hyperlipidemia (43.58% vs 54.16 %; p=0.002) compared
to Ischemic stroke patients without APS. Other differences in demographic and comorbidity trends were insignificant
between both groups.

186



Demographics and prevalence of comorbidities are summarized in Table 1.

Ischemic stroke hospitalizations with APS were significantly associated with higher inpatient mortality (adjusted odds ratio
[AOR] 3.19; 95% Confidence Interval [CI] 1.91- 5.34; p=0.000),

longer mean length of stay (2.59 more days; CI 1.05-4.12; p=0.001), and higher total hospital charges ($121,662 vs
$77,192; CI $14,284-$66,258; p=0.002) compared to ischemic stroke patients without APS.

Primary and secondary hospitalization outcomes are summarized in Table 2.

Conclusion: Patients hospitalized with ischemic stroke and APS had higher inpatient mortality rates, longer hospital stays,
and incurred greater hospital charges compared to ischemic stroke patients without APS.

Disclosure: S. Rabah: None.
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Background/Purpose: Electronic health record (EHR) data provide an inexpensive, information-rich tool to study rare dis-
eases like antiphospholipid syndrome (APS). Many such studies rely on structured EHR data, e.g., diagnostic codes, labo-
ratory testing, medication information. As a first step toward assessing the feasibility of using structured EHR data to study
APS, we evaluated the presence and positivity of APS antibody testing in a diverse, US-based cohort using the All of Us
Research Network Database (AOU).

Methods: Possible APS patients were identified by the presence of SNOMED-CT codes: 26843008 (Antiphospholipid syn-
drome) and 19267009 (Lupus anticoagulant disorder). Among possible APS patients, APS laboratory tests – anticardiolipin
(aCL), anti-beta-2 glycoprotein I (aβ2GPI), and lupus anticoagulant (LA; confirmatory tests only) – were identified with a
hand-curated list of LOINC and SNOMED-CT codes. Tests were identified as positive if they had a) a text result indicating
positivity (e.g. positive, high, abnormal), b) a numeric result exceeding the normal reported range for that test, or c) a numeric
result exceeding 40 if the test lacked a range, but included units of GPL, MPL, SGU, or SMU; negative tests were identified
analogously. Tests without text or numeric results, ranges, or units, or tests with units other than those referenced above
were classified as indeterminate. T-tests were two-sided with Bonferroni correction.

Results: Out of 372,082 total AOU patients, 883 (2.4 in 1,000) were identified as possible APS patients with demographic
characteristics of 74% female, 55% White, and 17% Black, and a mean age of 55. Despite having testing information on
613 (70%) patients, only 434 (49%) had enough data to classify a test as positive or negative. Of these, 245 (28%) had
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Figure 2. Per-test outcomes of antiphospholipid antibody testing. Outcomes of possible APS patient lab results in the All of Us Research Network
Database (AOU). Indeterminate: insufficient data to assess positivity or negativity of test; order only, EHR order without reported results. Labels on
bars correspond to a per-bar percentage.

Figure 1. Upset plot of APS antibody testing outcomes by patient. Possible APS patients are sorted into one of the following test outcome cate-
gories: no test data, no positive test (i.e., only negative or indeterminate results), or positive test for one or more different APS antibodies. A single
patient may have multiple tests within a single category. Categories with fewer than 20 participants are excluded for patient privacy.
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any positive antiphospholipid test (Figure 1). Additionally, only 119 (13%) had two positive tests greater than 12 weeks
apart, in accordance with APS classification criteria. Despite these low rates of positive tests, possible APS patients had
on average 40 rows (i.e., orders and results) of APS test data compared to 1.7 rows among the non-APS patients. Percent-
ages of positive tests were higher for LA (possibly because of its confirmatory nature) than aCL or aβ2GPI; percentages of
indeterminate test results were high (44-56%) across all tests (Figure 2).

Conclusion: AOU offers one of the largest and most diverse datasets for studying the epidemiology and effects of APS.
However, poor data quality can complicate the identification of a robust cohort of APS patients; only 1 in 8 patients with
an APS diagnostic code in AOU met the laboratory criteria for APS, despite having an over-enrichment of APS test data
compared to the whole database. This result is partially driven by half of all tests having an indeterminate result due to miss-
ing data. While improved standardization for testing and documentation could ameliorate data quality issues, creating a "dig-
ital phenotype" which combines many and different data types from the EHR will be needed to confidently identify likely APS
patients for further study.

Disclosure: E. Balczewski: None;W. Liang: None; A. Ambati: None; Y. Zuo: None; K. Singh: Blue Cross Blue Shield
of Michigan, 5, Flatiron Health, 1, National Institute of Diabetes and Digestive and Kidney Diseases, 5, Teva Pharma-
ceuticals, 5; J. Knight: Jazz Pharmaceuticals, 2.
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Background/Purpose: Inappropriately amplified inflammatory responses are hallmarks of many diseases, with extracellular
ATP often playing a central role in the orchestration of inflammation. Regulated cellular ATP release is mainly through selec-
tive anion channels such as pannexin-1 (PANX1) channels. When cells are under stress, PANX1 channels may become con-
stitutively opened after the cleavage of the C-terminal regions of channel subunits. While hyperactivated platelets contribute
to at least a subset of antiphospholipid syndrome (APS)-associated thrombotic events, the most effective way to restrain
their activation has remained elusive. Here, we aimed to evaluate the potential role of platelet PANX1 channels in the patho-
physiology of APS.

Methods: Extracellular ATP release was evaluated in platelets freshly isolated from patients with positive antiphospholipid
antibodies and features of APS (n=51) or from healthy controls (n=16) by standard assay kits and flow cytometry. No
patients in this study had concomitant lupus. PANX1 inhibitors included carbenoxolone (CBX) and probenecid (PRB). In
some experiments, platelets were stimulated with standard platelet agonists (thrombin, convulxin, and U46619) or with
IgG purified from triple-positive APS patients or healthy controls. The participation of purinergic receptors in ATP-mediated
platelet activation was assessed with specific inhibitors of various relevant P2X and P2Y purinergic receptors.
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Results: The basal release of ATP from APS platelets was significantly higher than from healthy platelets (median 4-fold,
p< 0.0001). This ATP release was strongly reduced in the presence of CBX (2-fold reduction, p< 0.05). Although the differ-
ence between APS and healthy platelets was obscured upon activation with thrombin, ATP release in this context was still
prevented by either CBX (3-fold reduction, p< 0.0001) or PRB (3-fold reduction, p< 0.0001). Beyond thrombin, the PANX1
inhibitors also significantly reduced platelet ATP release in response to the thromboxane mimetic U46619 (2-fold reduction,
p< 0.05). Interestingly, treatment with APS IgG was even more effective than the standard platelet agonists in opening
PANX1 channels (4-fold, p< 0.0001) in just 30 minutes. This effect was completely neutralized by CBX treatment (4-fold
decrease, p< 0.01). Notably, PANX1 channel-dependent ATP release was blunted by blocking either P2Y12 (p< 0.0001)
or P2X7 (p< 0.0001) receptors, suggesting self-perpetuating purinergic pathways for PANX1 activation.

Conclusion: These data highlight the potential role of platelet PANX1 channels in contributing to vascular inflammation in
APS by excessive extracellular ATP release. The accumulation of extracellular ATP promotes even further ATP release
(and likely platelet activation) via P2Y12 and P2X7 receptors. PANX1 channel blockers such as CBX and PRB could be novel
ways to restore platelet homeostasis in APS, potentially restraining thrombosis without a major impact on hemostasis (-
Figure 1). Experiments are now underway to further evaluate the upstream and downstream signaling partners of activated
PANX1 channels in APS platelets.

Illustration of platelet PANX1 channel and downstream purinergic receptors in APS.

Disclosure: B. Mazetto: None; N. Somanathapura: None; C. Hoy: None; C. Rysenga: None; S. Yalavarthi: None;
C. Sarosh: None; C. Ranger: None; K. Kmetova: None; J. Madison: None; Y. Zuo: None; J. Knight: Jazz
Pharmaceuticals, 2.
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Background/Purpose: Antiphospholipid antibodies (aPL) induce obstetric complications associated with placental insuffi-
ciency by promoting trophoblast dysfunction and inflammation at the maternal-fetal interface. Neutrophils have been found
to play a critical role in aPL-mediated pregnancy loss in mice; however, the role of neutrophil extracellular traps (NETs) in
obstetric APS has not been well studied. Here, we aimed to characterize the role of NETs in aPL-mediated trophoblast dys-
function and fetal loss, as well as the ability of NET inhibition to prevent these effects.

Methods: IgG was purified from patients with triple-positive APS (referred to as aPL going forward) or healthy controls. To
evaluate trophoblast dysfunction, the supernatants of human neutrophils cultured with either aPL or control IgG were trans-
ferred onto human first-trimester extravillous trophoblasts (HTR-8/SVneo), and proliferation was quantified after 24 hours by
BrdU. In mice (n=10-15/group), obstetric APS was modeled via intraperitoneal injection of aPL (2mg) to WT (C57BL/6) mice
on days 0, 3, 6, 9, and 12 of pregnancy. On day 15, plasma was collected, and uteri were dissected to assess fetal resorp-
tion frequency. NET inhibition was modeled via knockout of the genes for neutrophil elastase (Elane-/-) or peptidylarginine
deiminase 4 (Pad4-/-). An additional group of WT mice was treated with the irreversible neutrophil elastase inhibitor
GW311616A. Circulating NET remnants were quantified as plasma myeloperoxidase-DNA complexes.

Results: In culture, supernatants from aPL-stimulated neutrophils significantly diminished trophoblast proliferation, com-
pared to supernatants from control IgG-stimulated neutrophils (p=0.033) or to aPL alone (p=0.018). In the mouse model,
aPL-treated mice experienced higher fetal resorption rates versus mice treated with control IgG (mean 30.1% vs. 13.1%,
p=0.006). Plasma NET remnants were also higher in the aPL-treated mice (p=0.003). Compared to the 30% resorption of
WT mice, Elane-/- mice (8.2% resorption, p=0.006) and Pad4-/- mice (9.6% resorption, p=0.04) were protected from
aPL-mediated fetal loss. Oral treatment with the neutrophil elastase inhibitor GW311616A also prevented aPL-mediated
fetal loss in WT mice (16.4% resorption; p=0.04). Importantly, there was no difference in resorption rates among these
groups when treated with control IgG, suggesting a protective effect specific to aPL-mediated loss. Compared to aPL-
treated WT mice, plasma myeloperoxidase-DNA complexes levels were 46% lower in aPL-treated Elane-/- mice (p=0.012)
and 41.5% lower in aPL-treated Pad4-/- mice (p=0.006).

Conclusion: In addition to the direct anti-proliferative effect of aPL that has been documented by others, we found that aPL-
triggered NETs further reduced normal trophoblast proliferation. In mice, we demonstrated that NET inhibition (by targeting
either neutrophil elastase or PAD4) was remarkably effective in preventing aPL-mediated fetal loss and lowering circulating
NET levels. Cumulatively, these data suggest that therapies targeting NETs could be effective in preventing APS obstetric
morbidities and warrant further study.

Disclosure: C. Rysenga: None; S. Yalavarthi: None;W. Liang: None;C. Hoy: None;C. Sarosh: None; R. Lieberman:
None; Y. Zuo: None; J. Knight: Jazz Pharmaceuticals, 2.
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Background/Purpose: Some patients with antiphospholipid syndrome (APS) are afflicted by an insidious small-vessel vas-
culopathy that results in the accrual of organ damage over time. While the neotima formation that heralds this vasculopathy
is most commonly visualized upon kidney biopsy, other organs such as the brain, heart, and skin may also be at risk. We
previously used single-cell RNA sequencing of APS skin biopsies to identify the upregulation of various proliferation-
supporting genes in microvascular endothelial cells (MVECs). The most notable example was CCN2 (also known as CTGF),

Figure 1. YAP1 mediates APS antibody-induced endothelial cell CCN2 expression. A, Representative images of YAP1 expression (red) in control
IgG- or APS IgG-stimulated MVECs (both 100 μg/ml), accompanied by markers of endothelial cells (CD31, green) and nuclear DNA (Hoechst,
blue). Arrowheads indicate cells with YAP1 nuclear translocation. Scale bar=50 μm. B, The ratio of cells with YAP1 nuclear translocation in the indi-
cated groups. C, Representative Western blot of phospho-YAP1 (S127) and total YAP1 in control IgG- or APS IgG-stimulated MVECs. D, The
band intensity of phospho-YAP1/total YAP1 from four independent western blots was quantified and normalized with GAPDH. MVECs stimulated
with control IgG were set as 1. E-F, The relative mRNA and secreted protein levels of CCN2 in control or YAP1-knockdownMVECs stimulated with
control or APS IgG. Data are presented as mean ± SEM. Unpaired t-test for B and D. Two-way ANOVA followed by Sidak post hoc analysis for E
and F. n=4/group. si-Control, nontargeting small interfering RNA control. si-YAP1, small interfering RNA targeting YAP1. **p < 0.01, NS: not
significant.
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a classic downstream target of Hippo-YAP1 signaling. Furthermore, the previous bioinformatic analysis demonstrated the
potential for strong communication between secreted MVEC ligands such as CCN2 and vascular smooth muscle cells
(VSMC) receptors—a potentially critical interaction given the important role of VSMC proliferation and migration in neointima
formation. Here, we aimed to determine the potential role of the Hippo-YAP1-CCN2 axis in APS micro-vasculopathy.

Methods: Isolated healthy MVECs were cultured with APS patient serum or patient-derived IgG. CCN2 expression was
measured by quantitative PCR and ELISA. Immunofluorescence (IF) microscopy and western blotting were used to assess
YAP1 signaling. To study cellular communication, human VSMCs were cultured with conditioned media from APS-
stimulated MVECs. The proliferation and migration of VSMCs were determined by BrdU-staining and wound-scratch
assays, respectively. Finally, CCN2 expression was assessed in kidney biopsies from patients with APS nephropathy by IF
microscopy.

Results: Culture of MVECs with APS patient serum or patient-derived IgG led to upregulation of CCN2 mRNA (fold change
2.3 ± 0.3 and 2.8 ± 0.1, respectively, both p< 0.01). Concomitantly, secreted CCN2 protein in the supernatant was
increased as assessed by ELISA (data not shown). In parallel studies, the activation of the Hippo-YAP1 pathway was con-
firmed by increased YAP1 nuclear translocation and reduced YAP1 phosphorylation (Figure 1A-D). Notably, the knock-
down of YAP1 in MVECs abolished APS IgG-induced CCN2 expression and secretion (Figure 1E-F). Regarding MVEC-
VSMC communication, conditioned media from APS IgG-stimulated MVECs triggered a noncontractile phenotype in
VSMCs, accompanied by increased proliferation and migration. These phenotypes were mitigated by the humanized
CCN2-blocking antibody, pamrevlumab (Figure 2). Finally, kidney biopsies from patients with APS nephropathy showed
markedly enhanced CCN2 expression in the thickened intima and media of microvessels, indicating the in vivo relevance
of this pathway (Figure 3).

Figure 2. Communication between microvascular endothelial cells (MVECs) and vascular smooth muscle cells (VSMCs) in APS. A-B, Proliferation
(A) and migration (B) of VSMCs were quantified and presented as the relative fold change compared to the group stimulated by control IgG1 and
conditioned media from control IgG-stimulated MVECs. Migration was quantified by wound confluence (%). C, Representative images of each
group at 0 or 24 hours after scratch. Data are represented as mean ± SEM and p values were calculated by two-way ANOVA followed by Sidak
post hoc analysis. n=6/group. **p < 0.01, NS: not significant.
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Conclusion: We found that APS serum and patient-derived IgG triggered YAP1 nuclear translocation in MVECs, which
was accompanied by increased CCN2 expression and secretion. The secreted CCN2 was then able to trigger a phe-
notypic switch in VSMCs toward the migratory and proliferative characteristics that are necessary for neointima forma-
tion. Blocking either YAP1 or CCN2 might be a novel approach for the treatment of APS-associated micro-
vasculopathies.

Disclosure: W. Liang: None; A. Billi: None; S. Yalavarthi: None; C. Rysenga: None; C. Hoy: None; C. Sarosh: None;
Y. Zuo: None; E. Tsou: None; J. Knight: Jazz Pharmaceuticals, 2; H. Shi: None.
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Background/Purpose: Antiphospholipid syndrome (APS) is an acquired thrombo-inflammatory disease associated with
diverse clinical manifestations in the setting of persistent antiphospholipid antibodies (aPL). Early diagnosis and more tar-
geted therapies would likely improve outcomes, but both are hindered by clinical and pathogenic heterogeneity. There is
an urgent need for modern approaches to the diagnosis and endotypic stratification of aPL-positive patients. We aimed to
utilize integrative analyses of data derived from the whole-blood RNA transcriptome to cluster aPL-positive patients by gene
expression to identify pathogenic pathways that might be therapeutic targets.

Figure 3. High expression of vascular CCN2 in patients with APS nephropathy. A, Representative images of CCN2 expression (red) in the kidney
vessels from healthy controls or APS nephropathy patients. Endothelial cells (CD31+ area) and vascular smooth muscle cells (α-SMA+ area) were
labeled in purple and green, respectively. Nuclear DNA was labeled by Hoechst (blue). Scale bar=50 μm. B, The percentage of CCN2+ area in kid-
ney endothelium of indicated groups was calculated as CCN2+CD31+ area/CD31+ area. The percentage of CCN2+ area in kidney vascular
smooth muscle cells of indicated groups was calculated as CCN2+α-SMA+ area/α-SMA+ area. Data are presented as mean ± SEM and p values
were calculated by two-way ANOVA followed by Sidak post hoc analysis. n=3 for control, n=5 for APS nephropathy patients. *p<0.05. EC, endo-
thelial cell. VSMC, vascular smooth muscle cell.
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Methods: Whole-blood RNA sequencing was performed on 102 patients with primary APS, 29 with secondary APS, and
43 with persistently positive aPL but without “criteria” APS manifestations. Unsupervised machine learning of the whole-
blood transcriptome was undertaken. Deconvolution analysis was further used to estimate the different cell types and their
abundance in each sample.

Results: We found that aPL-positive patients could be stratified into four major clusters defined by unique gene expression
modules (Fig 1A-B). Pathway analysis revealed that neutrophil extracellular trap (NET) formation, mammalian target of rap-
amycin (mTOR) signaling, and Hippo pathway signaling were top-upregulated pathways among patients in cluster 4. In con-
trast, patients in cluster 1 tended to have upregulated genes related to cytoplasmic ribosomal proteins, tyrosine metabolism,
and fatty acid biosynthesis, amongst other pathways (Fig 1C). When looking at the associations between pathway-focused
gene expression modules and various extra-criteria clinical manifestations of APS, white matter lesions were associated with

Figure 1. A, Schematic illustration of study design and whole-blood RNA sequencing. The figure was created at www.biorender.com. B, Unsuper-
vised hierarchical clustering was used to stratify aPL-positive patients into four clusters. C, Dot plots demonstrating associations between
pathway-specific gene modules and each cluster of aPL-positive patients. Only statistically significant associations are shown.
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upregulated NF-κB-related genes (r=0.33, p< 0.0001), and seizures were associated with upregulated choline metabolism-
related genes (r=0.2, p=0.009). Meanwhile, cardiac valve disease was associated with NET formation (r=0.18, p=0.02) and
the Hippo pathway (r=0.18, p=0.02). Deconvolution analysis demonstrated distinct immune cell type distributions among
different clusters of patients (Fig 2A). For example, patients in cluster 4 were predicted to have more myeloid cells, such
as neutrophils, eosinophils, and dendritic cells. In contrast, patients in cluster 1 had high proportions of lymphoid cells, such
as B cells, plasma cells, and CD8 T cells (Fig 2B). Our analysis also revealed several significant associations between
immune cell types and pathway-focused gene modules, including an association between neutrophils and the Hippo path-
way, the mTOR pathway, and NET formation (Fig 2C). Clinically, patients in cluster 4 were more likely to have positive testing
for anti-beta-2 glycoprotein I IgG, higher absolute neutrophil counts, and increased urine protein-to-creatinine ratio
(Table 1).

Figure 2. A, Schematic illustration of deconvolution analysis of whole-blood transcriptomic data. Cell type deconvolution was performed using
CybersortX with the LM22 (22 immune cell types) as the signature matrix. The figure was created at www.biorender.com. B, Dot plot demonstrat-
ing associations between immune-cell types and each cluster of aPL-positive patients. C, Dot plot demonstrating associations between pathway-
specific gene modules and immune-cell types. Only statistically significant associations are shown.
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Conclusion: Our study shows, for the first time, that aPL-positive patients can be stratified into four major clusters defined
by pathway-focused gene expression modules and predicted immune cell-type compositions. The results obtained in this
study are a first step toward the goal of personalized medicine for patients living with APS.

Disclosure: A. Ambati: None; F. Ma: None; K. Kmetova: None; S. Navaz: None; C. Hoy: None; C. Sarosh: None;
A. Tambralli: None; J. Gudjonsson: Abbvie, 2, 5, Almirall, 2, 5, AnaptysBio, 2, Boehringer Ingelheim, 2, Celgene/
BMS, 2, 5, Eli Lilly, 2, 5, Galderma, 2, Janssen, 2, 5, Kyowa Kirin, 5, MiRagen, 2, Novartis, 2, Prometheus Biosciences,
5, Sanofi, 2, SunPharma, 5, TimberPharma, 5; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 2, 5, EMD
Serano, 2, exo therapeutics, 2, Gilead, 2, GlaxoSmithKlein(GSK), 1, horizon Therapeutics, 2, Janssen, 5, Pfizer,
2, ROME Therapeutics, 2, 5, Rome Therapeutics, 5, Ventus Therapeutics, 2, 5; J. Madison: None; A. Duarte-Garcia:
None; J. Knight: Jazz Pharmaceuticals, 2; Y. Zuo: None.
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Background/Purpose: There is a lack of serum markers to differentiate thrombotic APS (tAPS) and obstetric APS (oAPS).
Neutrophil extracellular traps (NETs) are involved in the pathogenesis of antiphospholipid syndrome (APS). This study aims
to evaluate the difference of NETs markers between tAPS and oAPS.

Methods: A total of 253 adult patients diagnosed APS and fulfilled Sydney criteria were recruited from the Department of
Rheumatology and Immunology at Peking University People’s Hospital. Demographic characteristics and clinical features
of patients were recorded. Serum concentrations of aPLs, MPO-DNA complexes, cell-free DNA and calprotectin were mea-
sured. Results are shown as mean±SD. The results were analyzed by independent t tests, Mann-Whitney U test, and chi-
square tests as appropriate.

Results: In comparison to those with oAPS, patients with tAPS had older age (46.89±17.69 vs. 36.95±8.88 years,
P< 0.001), higher rate of cardiovascular risk (at least one positive of smoke, coronary heart disease, hypertension, obesity,
diabetes, and hyperlipidemia) (65.63% vs. 36.56%, P < 0.001), and lower lymphocyte count (1.51±0.74 vs. 1.77±0.69
109/L, P < 0.05) and neutrophil-to-lymphocyte ratio (4.11±3.89 vs. 3.07±2.17 109/L, P < 0.05). Both lupus anticoagulant
(61.72% vs. 29.63%, P < 0.001), and anti-cardiolipin (61.90% vs. 30.95%, P < 0.001) positivity were higher in patients with
tAPS, and there was no significant difference in anti-β2GPI positivity. Compared with oAPS patients, tAPS patients had
higher concentration of MPO-DNA complex [1107.77(689.90, 2107.62) vs. 583.62(313.78, 1498.41), ng/ml, P < 0.01)
but lower calprotectin (21.22(20.40, 22.60) vs. 22.85(21.43, 24.19), ng/ml P < 0.05), but there was no significant difference
in cell-free DNA level in two groups.
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Conclusion: Our data suggest that patients with tAPS had higher level of MPO-DNA complex but lower calprotectin, and
higher lupus anticoagulant and anti-cardiolipin. It is worth further research distinct mechanisms of pathogenesis.

Disclosure: R. Liang: None; R. Yao: None; Z. Wang: None; W. Pei: None; R. Liang: None; C. Li: None.
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Figure 1. Patients with tAPS had higher level of MPO-DNA complex (A) but lower calprotectin (B). There was no significant difference in cell-free
DNA level (C). *P < 0.05, ***P < 0.001 Data are presented as the mean ± SD.
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Background/Purpose: Platelets play a pivotal role in the process of coagulation and other biological process. Studies have
shown multiple evidences that platelets are highly activated in APS, and have the ability to enhance the activity of other cells
like endothelial cells, monocytes, and neutrophils. Emerging evidences have indicated that platelets are more than a part of
coagulation process.

Methods: We included 35 patients who fulfilled the 2006 Sydney classification criteria of APS and 18 age, sex matched
heathy controls (HC). Activation of platelet was measured by flow cytometry. Reactive oxygen species (ROS) production
and mitochondrial respiration was measured. RNA-sequencing was performed.

Results: The baseline characteristics of studied patients are shown in Table 1. Platelet activation was detected by the sur-
face expression of CD62p after gating with CD41a. As presented in Figure 1A, the mean fluorescent intensity of CD62p
was significantly increased in APS patients compared with HC (p< 0.05) . After stimulated with adenosine diphosphate
(ADP, 0.1U/ml) and thrombin (2U/ml), the activation was similar between patients and HC. Previous research showed plate-
lets treated with immune thrombocytopenia plasma was induced to shed GPIbα(CD42b), so we examined the surface
expression of CD42b and found no statistic difference (Figure 1B). Then we detected the ROS production (Figure 1C-D)
and found that platelets of APS patients both in original state and activated with thrombin produced significantly more
ROS than the HC. Then we want to explore if platelets from APS patients contain more mitochondria or it is because the
metabolism is more activated. Mitotracker was used to label mitochondria in platelets. As shown in Figure1E, the quantity
of mitochondria was similar. We used seahorse analysis to examine mitochondrial respiration and found that maximum res-
piration was evidently higher in platelets from APS patients (Figure 1F).

Table 1. Baseline demographic, clinical, and laboratory characteristics of study patients.
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We performed RNA sequencing in 14 APS patients and 6 age, sex matched HC. 748 differently expressed genes with
adjusted p-value < 0.01 and |log2FoldChange| > 1.5 were screened and tested enrichment in KEGG pathways (Figure 2).
It is evident that multiple immune related pathways were enriched including inflammatory signaling pathways (JAK-STAT,
IL-17 signaling pathways) and T cell associated pathways (Th1, Th2, and Th17 differentiation).

Figure 1. Platelet flow cytometry and mitochondrial respiration of study patients.
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Conclusion: Platelet activation and mitochondrial respiration is highly increased in APS. The platelet transcriptome of APS is
significantly different from HC. Platelets could interact as immune cells to modulate T cell activity.

Disclosure: Y. Shi: None; X. Luo: None; Q. Chen: None; J. zhao: None; M. Li: None; x. Zeng: None.
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Figure 2. KEGG pathway enrichment of differently expressed genes from platelet RNA sequencing.
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Background/Purpose: Limited evidence exists regarding the long-term risk of thrombosis in patients with obstetric anti-
phospholipid syndrome (OAPS). This study aimed to investigate the clinical features and risk factors associated with the first
thrombosis in isolated OAPS patients.

* P <0.05, compared between the two groups. OAPS, obstetric antiphospholipid syndrome; BMI, body mass index; SLE, systemic lupus erythe-
matosus; RA, rheumatoid arthritis; SS, Sjögren syndrome; FGR, fetal growth restriction; LA, lupus anticoagulant; aβ2GPI, anti-β2-glycoprotein I
antibodies; aCL, anticardiolipin antibodies; aPLs, antiphospholipid antibodies; LMWH, low-molecular-weight heparin; LDA, low-dose aspirin;
HCQ, hydroxychloroquine.
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Methods:Clinical and laboratory data from female patients with isolated OAPS were collected. All patients were followed up until
the first thrombotic event or until the end of the study. The first thrombotic event during or after delivery was recorded. Logistic
regression analysis was used to identify independent risk factors associated with the first thrombosis in isolated OAPS patients.

Results: A total of 186 OAPS patients were included in the study. During a mean follow-up period of 5.4 years, 11 patients
experienced thrombotic events, resulting in a 15-year cumulative thrombotic incidence of 6.7%. Triple positive antiphospho-
lipid antibodies [aPLs, odds ratio (OR) = 11.662, 95% confidence interval (CI) = 2.117–64.243, P = 0.005] and hypocomple-
mentemia (OR = 9.047, 95% CI = 1.530–53.495, P = 0.015) were identified as independent risk factors for the first
thrombosis in OAPS patients. Additionally, the use of low-dose aspirin (LDA, OR = 0.143, 95% CI = 0.023–0.876,
P = 0.035) and hydroxychloroquine (HCQ, OR = 0.109, 95% CI = 0.020–0.596, P = 0.011) were associated with a
decreased risk of thrombosis.

Conclusion: Triple positive aPLs and hypocomplementemia are risk factors for the first thrombosis in OAPS patients. The
use of LDA and HCQ may be associated with a reduced risk of thrombosis.

Disclosure: l. luo: None; Q. Cai: None; x. liu: None; Y. Hou: None; C. Li: None.

Figure 2 Kaplan-Meier survival analysis. (A) Cumulative incidence of thrombosis in OAPS patients. (B) Cumulative incidence of thrombosis in the
LA-negative and LA-positive groups. OAPS, obstetric antiphospholipid syndrome; LA, lupus anticoagulant.

Figure 1Multivariate logistic regression of first thrombosis in OAPS patients. OAPS, obstetric antiphospholipid syndrome; CI, confidence interval;
aPLs, antiphospholipid antibodies; LDA, low-dose aspirin; HCQ, hydroxychloroquine.
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Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune disorder characterized by a hypercoagulable
state, leading to arterial, venous, or microvascular thrombosis and accelerated atherosclerosis. Timely diagnosis and accu-
rate monitoring are crucial for optimizing therapeutic interventions.

Methods: A cohort of primary APS patients (n=150) and 43 healthy donors (HD) underwent serum nuclear magnetic reso-
nance (NMR) metabolomics ( >250 metabolites, Nightingale) analysis, covering glycolysis metabolites, amino acids, and
130 lipid measures. Serum levels of 92 cardiovascular-related proteins were evaluated using proximity extension immunoas-
say (PEA, Olink). Extensive clinical and analytical profiling was conducted. Unsupervised hierarchical clustering analyses
explored molecular profile contributions to atherothrombotic risk. Additionally, 33 APS patients receiving adjuvant treatment
with Ubiquinol (Qred, reduced CoQ10) at 200 mg/day for one month were studied.

Results: APS patients exhibited significant alterations in 53 metabolites compared to healthy donors. These included
decreased levels of atheroprotective HDL subsets, sphingomyelins, and phospholipids, as well as increased levels of
proatherogenic VLDL subsets and fatty acids. Unbiased hierarchical clustering analysis identified two patient groups with
distinct metabolomic profiles. Cluster 2 (C2) patients had a higher prevalence of arterial thrombosis, elevated thrombotic risk
score (aGAPSS over 9), and more CV risk factors such as atheroma plaques, dyslipidemia, and hypertension. Molecular
analysis revealed 143 deregulated metabolites between clusters, including decreased HDL and increased VLDL and LDL
lipoproteins, triglycerides, fatty acids, apolipoproteins (ApoB), glycolysis-related metabolites, and other lipids involved in
immune cell activity. Proteomic analysis identified proteins associated with increased cardiovascular risk in these metabolo-
mic clusters. Remarkably, significant correlations were found between deregulated protein and metabolite levels, suggesting
their involvement in underlying disease mechanisms. In the in vivo study, Qred supplementation partially reversed the altered
serum metabolic and proteomic profiles associated with APS-related thrombosis.

Conclusion:

1. "APS patients exhibit distinct metabolomic and proteomic profiles associated with the disease’s pathogenesis, partially modifiable
by in vivo Qred supplementation.

2. We have identified for the first time a combined metabolomic/proteomic fingerprint able to stratify APS disease according to their
thrombotic risk. Ongoing studies will provide further insights into the underlying mechanisms and physiological implications of
these alterations, potentially leading to the discovery of diagnostic biomarkers and therapeutic strategies for APS.
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Background/Purpose: Systemic sclerosis (SSc) is a rare autoimmune disease characterized by skin and organ fibrosis and
vasculopathy. The Very Early Diagnosis of SSc (VEDOSS) project (Bellando-Randone S, et al. Lancet Rheum. 2021. 3(12);
E834-E843) recently identified the value of predefined red flag symptoms or signs as a stratification tool for the risk of fulfilling
the 2013 ACR/EULAR classification criteria for SSc. However, to date, an analysis of symptoms and signs prior to an SSc
diagnosis has not been performed. Understanding pre-diagnostic patient pathways can help identify other major signs pre-
ceding a diagnosis, identify the burden of very early disease in patients with scleroderma and the potential barriers to early
intervention. This study aimed to categorize temporal disease patterns leading to the initial diagnosis of SSc using US and
Japanese health insurance claims data.

Methods: Patients with a diagnosis of SSc were identified from two claims databases (Optum® Clinformatics® and JMDC
for the US and Japan, respectively). Patients with at least two concordant medical claims associated with SSc
(International Classification of Diseases [ICD]-9 710.1, 517.2) on different dates within a 1-year period and who were
≥18 years old at the time of first SSc diagnosis were included. In the US, records were gathered from January 1, 2007 to
September 30, 2015, and in Japan from January 1, 2005 to November 30, 2019. ICD codes of the differential diagnostic
claims in the 3 years before SSc diagnosis were recorded. Network analysis and sequential pattern mining were used to
identify and visualize temporal disease patterns prior to the diagnosis of SSc.

Results: In total, 2550 patients with continuous insurance history for ≥3 years prior to their SSc diagnosis (1765 from
the US and 785 from Japan) were analyzed. Mean age at first SSc diagnosis was 61 and 51 years for the US and
Japan, respectively. Approximately 80% of patients were female. In the US, the five most common diagnoses prior
to SSc were related to fatigue, pain or discomfort, followed by esophageal reflux and chest pain in Japan, the most
common diagnoses included upper respiratory infection, gastritis and rheumatoid arthritis (Figures 1a & 2a). In both
countries, the mean time to diagnosis was shorter when the presenting complaint was Raynaud’s-related (428 days
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in the USA and 327 days in Japan), whereas it was almost double this when the complaint was more related to joint
pain, fatigue or GI symptoms (Figures 1b & 2b).

Conclusion: Collectively, within the limitations of analyzing data from insurance claims and ICD codes, these real-world
data showing a range of diagnoses prior to SSc help to identify the health burden leading to a diagnosis of SSc.
These findings suggest that symptoms not directly related to Raynaud’s or skin manifestations such as upper GI
involvement and joint pain may not be recognized as early signs of SSc. Further deconvolution of the frequency and
temporal distribution of symptoms that patients commonly present with prior to being diagnosed with SSc could help
identify other “red flags” that physicians should consider when triggering a diagnostic workup for SSc, ultimately
improving early detection and long-term outcomes.

Figure 1. Diagnoses prior to SSc (A) and time to SSc diagnosis (B) in the USA
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Figure 2. Diagnoses prior to SSc (A) and time to SSc diagnosis (B) in the Japan
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Background/Purpose: Physical performance is often not measured in clinical settings, despite its association with
increased risk of disability, loss of independence, and mortality. Here, we sought to examine the prevalence and correlates
of poor physical performance among individuals with systemic lupus erythematosus (SLE) who were recruited from a primar-
ily Black, population-based cohort in Atlanta.

Methods: Participants were recruited for an ancillary study from the ongoing, population-based Georgians Organized
Against Lupus (GOAL) cohort of individuals with SLE. Those who had complete Short Physical Performance Battery [SPPB:
score range, 0-12; intermediate-low (< 10) vs. high (≥10)] data from either an in-person or a remote study visit
(10/8/19-5/12/22) were included. Demographic, clinical, and psychosocial variables were summarized, and the associa-
tions [adjusted odds ratios (aOR)] of intermediate-low vs. high physical performance with these characteristics were esti-
mated via multivariable logistic regression.

Results: Among 446 participants (mean age 46.2, 91.7% female, and 82.5% Black), more than half (59.6%) had poor (inter-
mediate-low) overall physical performance (Figure 1). Only 7% of the cohort received the maximum score on the lower body
strength task, as opposed to 90% and 76% receiving the maximum scores on balance and gait speed tasks, respectively

Figure 1. Short Physical Performance Battery scores (range 0-12, higher scores indicating higher levels of physical performance) among study
participants, overall and by participant demographics.
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(Figure 2). Current employment status and higher cognitive functioning were associated with 31% and 43% lower odds of
intermediate-low physical performance (Table 1). Higher body mass index, disease activity, and disease burden were asso-
ciated with 25%, 59%, and 38% higher odds of poorer performance, as were higher depressive symptom and perceived
stress scores and lower educational attainment.

Conclusion: In our diverse cohort of individuals with SLE, we found a high burden of low to intermediate physical perfor-
mance and identified SLE- and non-SLE-related factors associated with poorer performance. Clinicians may use these
results to identify patients who are most at risk for suboptimal physical performance and intervene to maintain or improve
performance levels, which could delay or prevent associated poor outcomes and help ensure continued independence.

Table 1. Associations of intermediate or low (<10) vs. high (10-12) physical performance scores with participant characteristics.

Figure 2. Short Physical Performance Battery subscores (range 0-4, 0=inability to perform task, 4=highest level of performance) for balance, gait
speed, and lower body strength (chair stands) among study participants.
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Background/Purpose: Systemic autoimmune diseases (sAIDs) have become leading contributors to premature death.
Meanwhile, regional disparities exist in capacity of rheumatology healthcare services delivery. However, no rigorous epidemi-
ological studies have provided an integrated overview of mortality burden of various sAIDs, especially in low-to-middle
income countries (LMICs). In this study, we comprehensively analyzed mortality rates, survival probabilities, causes of death,
and standardized mortality ratios (SMRs) of eight sAIDs in China and examined the associations between disease burden of
sAIDs and development indicators.

Methods: In this nationwide, register-based cohort study, we used data from Chinese Rheumatism Data Center, Nation
Mortality Surveillance System, and public databases with a universal coverage of 31 provinces in mainland China between
Jan 1, 2011, and Dec 31, 2021. We collected data on patient demographics, clinical status, and vital outcomes of individuals
with RA, SLE, SS, IIM, SSc, Behçet’s disease (BD), Takayasu’s arteritis (TAK), and AAV. Mortality rates, survival probabilities,
causes of death, and SMRs were estimated in patients classified by gender, age at disease onset, and area-level socioeco-
nomic status (including a composite indicator, human development index [HDI], and indicators in economy, healthcare, and
education).

Results: Between 2011 and 2021, 156 862 individuals (87132 with RA, 44658 with SLE, 11668 with SS, 4864 with IIM,
4065 with SSc, 1762 with BD, 1558 with TAK, and 1155 with AAV) were included, with a median duration of follow-up
5.12 (IQR 3.08-8.67) years. AAV, IIM, and SSc were top three diseases with the highest fatality rates and lowest survival
rates. Cardiovascular, respiratory (non-infection), musculoskeletal, malignancy, and genitourinary diseases were the leading
causes of death (Figure 1). The age-, gender-, and calendar year-adjusted SMR was highest for TAK (5.45, 95%CI
4.00-6.91), followed by IIM (5.08, 4.66-5.50), SSc (4.94, 4.49-5.39), SLE (3.50, 3.32-3.68), AAV (2.97, 2.50-3.45), BD
(2.27, 1.64-2.91), SS (1.53, 1.37-1.69), and RA (0.96, 0.93-1.00). Early disease-onset is a risk factor of excess death in
patients with sAIDs (Figure 2). Additionally, higher HDI was associated with significant increases in mortality risks in both
RA and SLE (SMR ratio 12.24 and 5.15 for 1-unit increase in HDI, p< 0.001 and p=0.080) patients compared with region-
specific general population. More medical institutions (SMR ratio 0.95 for one more medical institution per 10 000 resident
population, p=0.005) and hospital beds (SMR ratio 0.35 for one more hospital bed per 100 resident population, p=0.131)
were protect factors of excess mortality in SLE.
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Conclusion: The mortality risk in patients with sAIDs can be in substantial excess versus general population, and sAIDs are
becoming important contributors to premature mortality in China. Increasing mortality burden associated with sAIDs implied
the relative insufficiency of capacity building of diagnosis and treatment in sAIDs in LMICs, raising important need for estab-
lishing universal health coverage systems for the affected patients.

Causes of death in systemic autoimmune diseases

Standardized mortality ratios of systemic autoimmune diseases. (A) Point estimates and 95% CIs of standardized mortality
ratios (SMRs) in total, male, and female patients are presented for 8 systemic autoimmune diseases. (B) SMRs are presented
in early- and late-onset patients with 8 systemic autoimmune diseases, stratified by gender.
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Background/Purpose: Systemic lupus erythematosus (SLE) is becoming a public health concern because of
increasing disease and economic burdens. Epidemiological information on SLE, especially its incidence rate, was
limited in developing countries. We aimed to investigate the incidence, prevalence, and cost burdens of SLE in
urban China.
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Methods:We conducted a nationwide population-based cohort study using the databases of Urban Employee Basic Med-
ical Insurance and Urban Resident Basic Medical Insurance between 2013 and 2017, covering 23 provinces in China. Inci-
dence and prevalence rates were age- and gender-standardized to China 2010 national census data. Average annual costs
and hospital visit times were also calculated.

Results: Total 132,258 patients with SLE were identified during the study period. The mean age was 43.03 (SD, 15.29) years.
Overall 81.33% of patients were women. The standardized incidence of SLE in China in 2017 was 14.09 (95%CI, 11.95-16.41)
per 100,000 person-years (Figure 1). Women had higher incidence than men (26.41 vs 5.92 per 100,000 person-years). The
standardized prevalence in 2017 were 47.61 (95%CI, 41.77-53.83), 94.16 (80.67-108.69), and 17.86 (13.84-22.38) per
100,000 people in overall, female, and male patients (Figure 2). The average annual rates of increase in prevalence were
21.50%, 19.72%, and 25.67% from 2013 to 2017 in overall, female, and male patients. The age-specific incidence peaked
at 30-49 years old in women and at 40-59 years old in men. SLE incident and prevalent cases were most common in north-
western and less in south and east China (Figure 3). Additionally, the average estimated annual cost per-capita was US
$1,599.34 in SLE patients. Costs of adolescent and young adult patients were the highest among age groups.

Conclusion: SLE population in China is rapidly expanding. Younger age at onset, especially in women, has placed consid-
erable burdens in China. The distinct signatures of different incidence rates with respect to geographic variations were con-
sistent with regions’ exposure to ultraviolet radiation in China.

Standardized prevalence of SLE in urban China from 2013 to 2017

Incidence of SLE in urban China in 2017
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Background/Purpose: Rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) are complex autoimmune dis-
eases associated with pain and decreased quality of life. Mental health conditions related to stress and emotional distress,
in particular depression, anxiety, and post-traumatic stress disorder (PTSD), appear to be common among those with these
rheumatic diseases, but estimates in large diverse populations are not yet available. We assessed the prevalence of these
three mental health conditions among patients with RA and SLE, comparing them to those without in a large and diverse
healthcare center-based nationwide cohort.

Methods:We conducted a cross-sectional study within the All of Us Research Program, an ongoing NIH-funded cohort that
enrolled US adults age ≥18 from May 6, 2018 - July 1, 2022 (release v7). It includes consented electronic health record
(EHR) data for >287,000 people. RA and SLE patients were identified by ≥ 2 International Classification of Diseases
(ICD)-9, ICD-10, and Systematized Nomenclature of Medicine (SNOMED) codes >2 months apart but within ≤2 years prior
to enrollment. Depression, anxiety, and PTSD were also identified by ICD-9 or-10, and SNOMED codes within 1 year prior to
enrollment. Prevalence of each mental health disorder among patients with RA and SLE was compared to age-, sex-, and
race/ethnicity-matched patients (1:4 matched). Conditional logistic regression models estimated odds ratios (ORs) for these
mental health conditions, adjusting sequentially for socioeconomic factors (Model 1), + smoking, obesity, and other comor-
bidities (Model 2). Age-stratified analysis was performed for groups aged 18-44, 45-64, and ≥65 years.

Standardized incidence and prevalence rates of SLE by regions in China in 2017
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Results: After matching for age, sex, and race/ethnicity, we studied 4,370 RA patients, 1,977 SLE patients, and their
matched controls (17,479 for RA; 7,908 for SLE) (Table 1). Both RA and SLE patients had lower educational attainment,
and were less frequently privately insured, and more comorbidities than their matched controls. Compared to controls, RA
patients had higher prevalence of depression (24.2 % vs. 11.5%), anxiety (21.4% vs. 11.2%), and PTSD (3.5% vs. 1.6%) (-
Figure 1). Similarly, compared to controls, SLE patients had higher prevalence of depression (23.6% vs. 11.9%), anxiety
(22.8% vs. 12.0%), and PTSD (3.7% vs. 2.1%). Table 2 shows sequential modeling results. While adjusting for potential
confounders, which attenuated the ORs, RA patients vs controls had 1.7-fold (95% CI 1.5-1.9) higher odds of these mental
health conditions in fully-adjusted models. For SLE patients, the adjusted OR was 1.9 (95% CI: 1.6-2.4). In the age-stratified
analysis, the adjusted ORs were similar in each group, ranging from 1.5 to 1.8 in RA patients and from 1.8 to 2.3 in SLE
patients.

Conclusion: Patients with RA and those with SLE had elevated prevalence of mental health conditions related to stress,
trauma, and emotional distress than controls in the year prior to their cohort enrollment. These highly prevalent stress-related
mental health conditions may complicate the care and treatment of rheumatic diseases. Research is ongoing to understand
how mental health treatments affect rheumatic disease outcomes.
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Background/Purpose: Cardiovascular disease (CVD) risk is increased for patients with rheumatoid arthritis (RA) and sys-
temic lupus erythematosus (SLE). Mental health conditions such as depression, anxiety, and post-traumatic stress disorder
(PTSD) are not traditional CVD risk factors but have been associated with CVD risk and are highly prevalent in SLE and RA
populations. We assessed the contribution of these 3 mental health conditions related to stress and emotional distress to
CVD risk among patients with RA and/or SLE in a large, diverse U.S. cohort.

Methods: We used data from the All of Us Research Program (v7), a NIH cohort with >287,000 adult participants in the
U.S. who gave consent for linkage to their electronic health records. RA/SLE patients were identified by ≥2 ICD-9, ICD-10,
or SNOMED codes >2 months apart within 2 years of enrollment. We excluded patients with acute myocardial infarction
(MI) and stroke at baseline (1 year pre-enrollment). Depression, anxiety, and PTSD were identified by ICD-9/10, and
SNOMED codes in the baseline period. The primary outcome was a composite of acute MI, stroke (identified by ICD9/10
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and SNOMED codes), and all-cause mortality. Patients were followed until the 1st acute MI, stroke, or death, through 4 years
or end of study period (July 1, 2022). Covariates included age, sex, and race/ethnicity, income, educational level, smoking,
obesity, and comorbidities. We estimated incidence rates (IRs) and incidence rate ratios (IRRs). Adjusted Cox regression
models compared risks of the endpoint of acute MI, stroke, or all-cause mortality among RA/SLE patients with and without
these 3 mental health conditions.

Results: We studied 3,825 patients with RA only, 1,862 with SLE (including 383 with meeting both definitions). Among
them,1,790 (31.5%) had depression, anxiety, and/or PTSD (Table 1). Compared to patients without, those with ≥1 mental
health conditions were more likely to be less educated, in a low-income group, to have ever smoked, to be obese, and to
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have comorbidities. Patients were followed for a mean of 31.0 months (SD 14.7). 155 events (64 MI, 55 strokes and
36 deaths) occurred among RA/SLE patients with mental health conditions in 55,856 person-months (IR 33.3/1000
person-years) vs. 232 (75 MI, 117 strokes and 40 deaths) among those without mental health diagnoses in 120,422
person-months (IR 23.1/1000 person-years; IRR 1.44). The risk of acute MI, stroke, and death was significantly higher
among patients with these mental health conditions than without for both RA and SLE (Figure 1). After adjustment for smok-
ing, obesity, and Charlson comorbidity index, the HR of incidence of MI, stroke, or all-cause mortality for patients with con-
comitant mental health conditions was 1.28 (95% CI 1.02-1.60, Table 2).

Conclusion: In this large diverse U.S. cohort of patients with RA/SLE without prior CVD events, depression, anxiety and
PTSD were associated with increased risk of developing acute MI, stroke, or death. These results suggest greater aware-
ness of increased CVD risk among rheumatic disease patients with concurrent mental health conditions is needed.
Research is ongoing to dissect the likely multifactorial causal pathways underlying this relationship.

Disclosure: J. Yee: None; E. Oakes: None; M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6,
Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinck-
rodt, 2, Merck/MSD, 2, MitogenDx, 2, Organon, 6, Pfizer, 2, 6, Roche, 2, Werfen, 2; C. Feldman: BMS Founda-
tion, 5, Curio Bioscience, 12, My husband is one of the founders and will receive equity (but has not received
anything to date)., OM1, Inc., 2, Pfizer, 5; E. Karlson: None; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bris-
tol-Myers Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exagen Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5,
Janssen, 2, 5.
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Background/Purpose: Data on self-reported presenteeism (limitations or reduced work productivity at work) in persons
with inflammatory rheumatic and musculoskeletal diseases (iRMD) are challenging to interpret without a population bench-
mark, as presenteeism likely also occurs in the general working population. Our objective was to establish percentile curves
(reference intervals [RI]) for ability and productivity while at paid work in a general working population.

Methods: A cross-sectional study was nested within an ongoing prospective Dutch cohort study on COVID-19, including
patients with iRMD and general population controls. Participants with paid work (≥12 working hours/week) reported on work
ability (Work Ability Index, range 0-10 [worst-best ability]) and work productivity (Work Productivity and Activity Impairment
scale item 5 on productivity loss, range 0-100% [no-complete productivity loss]). A generalized additive model for location,
shape and scale parameters (GAMLSS) with a zero-one inflated beta distribution was chosen to assess the association of
age, gender, educational level, full- or part time employment and job demands with each presenteeism instrument (work
ability, work productivity). Next, GAMLSS was used to establish age-specific RIs percentile curves for controls, stratified
by relevant determinants when needed. Finally, the proportion of controls compared to patients with optimal outcomes
(work ability=10 and productivity loss=0%) was calculated.

Results: A total of 446 controls were included; 327 (73%) were female, mean age 53 (SD 11) years, 188 (42%) had university
education, mean work ability was 8.7 (1.6) [median 9 (IQR 2-10)] and mean at-work productivity loss 11% (25%) [0 (0-100)].
Education influenced work ability as well as work productivity loss. Percentile curves revealed that work ability decreases
and productivity loss at work increases with age (Fig 1). While more than 50% of controls reported at least some impairment
in work ability, more than 75% indicated having no productivity loss at work. Non-university education was strongly associ-
ated with both presenteeism outcomes. Stratification of percentile curves for work ability by education showed high variabil-
ity in work ability with worse as well as better scores in small proportions of the older (compared to younger) controls (Fig 2).
For productivity loss, non-university educated controls experienced increase in productivity loss in the older age groups.
Plotting data form 494 patients with iRMD into the percentile curves revealed patients were less likely to have optimal work
ability [151/494 (31%) vs 169/390 (43%) in controls] or no productivity loss [305/494 (62%) in patients vs 328/390 (83%) in
controls]. Across percentiles, differences between patients and controls were larger for work productivity than work ability
independent of age.

Figure 1. Reference intervals and percentile curves for a) work ability and b) productivity loss at work.
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Conclusion: In the general working population work ability and productivity while at work are not perfect, indicating we
should be cautious to not overestimate impact of iRMD on presenteeism. Notwithstanding, iRMD had evident impact on
presenteeism compared to population controls, and this effect is stronger on productivity (output) than on ability (difficulty).

Disclosure: D. Capelusnik: None; W. Smeets: None; C. Webers: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapa-
gos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB Pharma, 2, 5; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion,
6, Eli Lilly, 6, fresenius, 6, Galapagos, 6, Gilead, 1, 6, Pfizer, 6, Sanofi, 6; R. Braekers: None; L. Boekel: None;
G. Wolbink: None; A. Boonen: AbbVie, 2, 5, 6, Galapagos, 2, 6, Novartis, 2, 6, Pfizer, 5, 6, UCB Pharma, 2, 6.

Figure 2. Reference intervals and percentile curves for work ability and productivity loss at work in high educated (left) vs low/middle educated
(right) population.
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Background/Purpose: Patients with SLE experience increased all-cause mortality and have a higher risk of hospitalization
than the general population. Recently the classification criteria for SLE were updated resulting in an additive score to classify
patients with SLE.

A higher score (≥20) in this classification criteria has been associated with disease severity in populations from referral cen-
ters (susceptible to referral bias), but this strategy has not been explored in a community setting. We aimed to assess the
utility of the 2019 SLE classification criteria score for predicting mortality and hospitalizations in a population-based cohort
of patients with recent SLE classification.

Methods: All incident patients meeting the 2019 EULAR/ACR SLE classification criteria in a population-based cohort
between 1976-2018 were included. The EULAR/ACR SLE criteria components were abstracted by retrospective review
of medical charts. We used EULAR/ACR score at 1 year from meeting classification. We evaluated the association between
a score ≥20 points and mortality and the first unplanned hospitalization using Cox proportional hazards models adjusted for
age, sex, and calendar year. Hospitalization data was available starting in 1995, and only incident patients after this were
included in the hospitalizations analysis. Additionally, we re-fit multivariable models with EULAR/ACR score included as a
penalized spline to explore possible non-linear relationships with outcomes and assess potential cut-off points. Patients
were followed until March 2022, death, or lost to follow-up. A p-value < 0.05 was considered statistically significant.

Results: We included 270 patients with SLE. The median age was 45 (IQR 33-60) years; 80% were female and 82% were
non-Hispanic White. The median length of follow-up was 9 (IQR 5-16) years. The most common clinical manifestations
within 1 year of index date were inflammatory arthritis (66%), leukopenia (47%), and acute cutaneous lupus (25%). 73%were
anti-dsDNA positive and 20% had proteinuria (Table 1). During follow-up, 68 patients died and 122 experienced unplanned
hospitalization. 38% of patients had a score ≥20 points within 1 year of index.

A EULAR/ACR score ≥20 points within the first year of classification were not predictive for mortality (HR 1.42, 95% CI
0.82-2.48; p=0.22) but was for hospitalizations (HR 1.60, 95% CI 1.04-2.46, p=0.031) compared to a score ≤19 points.
Assessing the EULAR/ACR score as a continuous predictor, we did not find a statistically significant association with mortal-
ity (HR 1.16 per 4-point increase, 95% CI 0.98-1.36, p=0.078), however, we estimated an 18% increase in the hazard for
hospitalization (HR 1.18 per 4-point increase, 95% CI 1.06-1.13, p=0.003) (Table 2). We did not find any evidence of mean-
ingful non-linear effects between the EULAR/ACR score and mortality (p=0.075) or hospitalizations (p=0.805) that sug-
gested another potential score threshold to test (Figure 1).
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Conclusion: Among patients with recent SLE classification from a population-based cohort, the EULAR/ACR SLE classifi-
cation score (≥20 points) was not a useful predictor for mortality compared to patients with SLE from referral centers, but
it was predictor for hospitalizations.
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Background/Purpose: Patients with lupus nephritis may die of active systemic lupus erythematosus (SLE) disease, end-
stage renal disease (ESRD) and its complications as well as of comorbidities and treatment complications. Previous studies
have utilized the national registry of patients with ESRD to examine causes of death in lupus nephritis, identifying
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cardiovascular disease and infection as the two leading causes of death. However, the ESRD database may not have infor-
mation on lupus nephritis patients who may have died of infections or other complications prior to developing ESRD. Fur-
thermore, there are no nationwide population-based studies on causes of death in all, unselected, patients with lupus
nephritis across the entire U.S. population.

Methods:We used the Center for Disease Control and Prevention’sWONDER database, which compiles data on over 99%
deaths from all 50 states and the District of Columbia. We used ICD-10 codes for SLE + a renal condition from the Multiple-
Causes-of-Death files to obtain lupus nephritis death counts, overall and by the leading underlying causes of death. We then
compared the underlying causes of death in two 10-year periods: 1999-2008 (period 1) versus 2011-2020 (period 2) using
the Fisher’s exact test.

Results: 4,423 and 4,225 deaths were attributed to lupus nephritis during the first and second 10-year periods, respec-
tively. The 10 leading underlying causes of death in lupus nephritis during 1999-2020 in the decreasing order were SLE
(61.5%), diseases of heart (9.7%), renal disease (5.5%), malignant neoplasms (2.2%), septicemia (2.0%), diabetes mellitus
(1.6%), cerebrovascular disease (1.4%), chronic lower respiratory disease (0.9%), chronic liver disease (0.8%), and hyper-
tension with hypertensive renal disease (0.7%). The most significant decrease was seen in acute myocardial infarction
(102 deaths [2.31%] in period 1 to 45 deaths [1.07%] in period 2, p< 0.0001), followed by SLE (64.5% in period 1 to
59.4% in period 2, p< 0.0001). Diabetes mellitus (p, 0.002) and chronic ischemic heart disease (p, 0.01) also significantly
decreased. However, malignant neoplasms significantly increased from 72 deaths (1.63%) in period 1 to 113 deaths
(2.67%) in period 2 (p, 0.0008). Chronic lower respiratory diseases (p, 0.006), chronic obstructive pulmonary disease (p,
0.006), unintentional injuries (p, 0.007), hypertensive renal/heart disease with renal failure (p< 0.05), and enterocolitis due
to Clostridium difficile (p< 0.05) also increased during period 2 compared to period 1. Infections as the underlying causes
of death remained unchanged during the study period.

Conclusion: A focus on cardiovascular disease risk in lupus over the past two decades has resulted in decreasing ischemic
heart disease as the underlying cause of death in lupus nephritis. However, increased cancers and respiratory diseases and
persistent infections among the leading causes of death in lupus nephritis are concerning. Prospective studies are needed to
verify these findings and to identify patients at high risk for these complications.

Disclosure: s. Rajkumar: None; R. Singh: None.
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Background/Purpose: Idiopathic Inflammatory Myopathy (IIM) - comprising polymyositis (PM), dermatomyositis (DM), and
inclusion body myositis (IBM) - is rare and difficult to study. We sought to study its’ epidemiology in the US veteran
population – an understudied area.
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Figure 1.- Overview of study design

Table 1.- Characteristics of patients in final Idiopathic Inflammatory Myopathy cohort.
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Methods: We conducted a retrospective case-control analysis using the Veterans Affairs Corporate Data Warehouse.
Cases were identified based on billing data: adults aged 18 to 110, seen between 1/1/2016 and 12/31/2021, with a mini-
mum of two visits denoted by an IIM-specific ICD-10 code. Interstitial Lung Disease (ILD) and oncological comorbidities were
identified similarly. DM, PM, and IBM cohorts were randomly matched with age-, sex-, and ethnicity-paired controls on a 3:1
basis. The primary outcome examined was all-cause mortality with secondary outcomes examining the impact of age, sex,
and presence of ILD and oncological diagnoses on IIM patient survival.

Figure 2.- Kaplan Meier survival plots for dermatomyositis (a), polymyositis (b), and inclusion body myositis (c) matched patient cohort. (a-c) Mean
control (solid line) and myositis (dashed line) patient survival, based on all-cause mortality, plotted as labelled with 95% confidence intervals in gray.

227



Results: Complete data was available for 636 DM, 1127 PM, and 946 IBM patients (Figure 1). Calculated prevalence was
79.0 cases of DM/million, 140.9 cases of PM/million, and 120.2 cases of IBM/million. Male:female ratios were lowest for
DM at 0.4, intermediate for PM at 0.8, and highest for IBM at 4.2. IBM was the highest prevalence IIM in veterans over
65 (198.5 cases/million). Age-adjusted prevalence was 65.7 cases of DM/million, 91.7 cases of PM/million, and 45.1 cases
of IBM/million for individuals over 15. Estimated average annual incidence was 11.8 cases/million for DM (range: 6.1 - 15.4),
13.3 cases/million for PM (range: 4.4 – 20.1), and 12.9 cases/million for IBM (range: 7.4 – 17.7).

The mean age of DM patients (65.0±13.5 years) was similar to the non-IIM VA population (65.1±17.2 years, p = 0.15), while
the mean ages of PM (68.2±11.9 years) and IBM (75.1±8.9 years) patients were higher (p < 0.0001 for both) (Table 1). PM
had the highest proportion of Black patients (429, 37.2%), with DM (155, 23.9%) also above the non-IIM veteran population
(1,296,904, 17.3%, p < 0.0001 for both). IBM did not show a significant difference in racial makeup (156, 15.8%, p = 0.31).

In terms of comorbidities, only 0.7% (51,158) of the non-IIM VA population had an Interstitial Lung Disease (ILD)-associated
ICD-10 code compared to 15.2% (97) of DM, 15.4% (178) of PM, and 2.8% (28) of IBM patients (p < 0.0001 for 3 pairwise
comparisons). 12.6% (940,933) of non-IIM veterans had an oncological diagnosis, which was significantly lower than rates
seen in either IIM group (134, 21.1%; 220, 19.5%; and 189, 20.0% for DM, PM, and IBM respectively, p < 0.0001 for 3 pair-
wise comparisons).

Mean (±SD) survival was 1614.2±620.9 for DM (p < 0.0001); 1901.3±563.4 for PM (p < 0.0001); and 1789.8±628.2 days
for IBM (p < 0.0001) versus matched controls (Figure 2). Male sex (HR 2.6, p < 0.017), older age (HR 2.2, p < 0.001) and
concurrent oncological diagnosis (HR 2.3, p < 0.001) were associated with worse survival in DM while older age was the
only factor for PM (HR 2.44, p < 0.001) and IBM (HR 1.59, p < 0.001) patients. COVID infection or suspected infection
had no statistical effect on survival.

Conclusion: All IIMs exhibited decreased survival compared to matched controls. Male sex and concurrent oncological
diagnosis were unique poor prognostic factors in DM.

Disclosure: V. Liarski: None.
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Background/Purpose: Cardiopulmonary complications are the number one cause of mortality in Systemic sclerosis (SSc).
We studied the prevalence, cumulative incidence, predictors and impact of interstitial lung disease (ILD) on survival in a
recent inception cohort of SSc patients.
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Methods: A comprehensive retrospective review of individual medical records was done to assemble a population-based
cohort of incident SSc patients from January 1, 2010, through December 31, 2020, who were followed until death, migration
from the geographic area, or September 30, 2022. ILD at baseline was identified on high-resolution CT scan, and cumulative
incidence of ILD adjusting for competing risk of death was estimated. Cox models were used to examine risk factors for ILD
and its time-dependent impact on survival.

Results: We identified 146 incident SSc patients (81% F, 90% Caucasian, mean age = 59.5 ± 13.6 y, mean follow-up 4.8
± 3.1 y) over the 11-y period. Majority had limited cutaneous SSc (122), followed by diffuse cutaneous SSc (18), and SSc
sine scleroderma (6). Anti-nuclear antibody (ANA) was positive in 94% of (134/143) patients, anticentromere in 53%

Table 1. Risk factors for ILD in SSc (Age-Adjusted Cox Models with Time to ILD following diagnosis)

Figure 1. a. Cumulative incidence of Interstitial lung disease (ILD) adjusting for competing risk of death (Excluding 19 patients with ILD prior to
index). Twenty-nine of the remaining 127 Systemic sclerosis (SSc) cases had ILD following index date. b. Cumulative incidence of ILD adjusting
for competing risk of death (Including 19 patients with ILD prior to index and 29 patients with ILD following index)
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(77/144), anti-Scl 70 in 11% (16/146), and anti-RNA polymerase III in 18% (25/142). Of 146 patients, 19 (13%) had ILD prior
to SSc diagnosis, and 29 (out of remaining 127) developed ILD during follow-up. The cumulative incidence of ILD in SSc
(excluding 19 cases with ILD prior to index date) was highest in the initial few years after diagnosis of SSc with 13.4%
(95% CI 8.6%-21.0%) at 1 y, 21.9% (95% CI 15.3%-31.3%) at 5 y, and 28.7% (95% CI 20.5-40.3%) at 10 y. Overall, the
cumulative incidence of ILD in SSc (including 19 cases with ILD prior to index date was 24.7% (95% CI 18.6-32.8%) at
1 y, 32.1% (95% CI 24.9-41.2%) at 5 y, and 38.0% (95% CI 29.8-48.6%) at 10 y. (Figure 1)

Age, gender, and smoking did not affect the risk for the development of ILD in patients with SSc. A higher risk was associ-
ated with digital ulcers/pitting (HR 2.21, 95% CI 1.05-4.66; p=0.04) and a trend towards higher risk with diffuse skin involve-
ment (HR 2.15, 95% CI 0.91-5.07; p=0.08). Anti-centromere antibody was a protective factor (HR 0.37, 95% CI 0.17-0.80;
p=0.01), while anti-Scl 70 strongly increased the risk for ILD (HR 4.36, 95% CI 1.72-11.1; p=0.002). Pulmonary arterial
hypertension (PAH) was also associated with a significantly increased risk of ILD (HR 5.48; 95%CI 2.18-13.77). (Table 1)

ILD increased the risk of overall mortality in patients with SSc (HR 3.65, 95% CI 1.72-7.71 adjusted for age, sex and index
year). This higher but non-statistically significant risk persisted after adjusting for age, sex, and PAH (as a time-dependent
variable) (HR 1.96, 95% CI 0.89-4.33).

Conclusion: ILD is a common visceral complication of SSc and a major contributor to morbidity and mortality in these
patients. While it is known to be a complication of ’early’ disease, a substantial portion of patients continue to develop ILD
between 5-10 years after disease onset. ILD confers a nearly 4-fold higher risk of overall mortality in SSc patients, which
may be complicated by co-existing PAH. These findings highlight the importance of thorough pulmonary evaluation not only
at diagnosis and in the early years of disease but also during long-term follow-up in SSc patients.

Disclosure: A. Karn: None; S. Achenbach: None; A. Hinze: None; C. Crowson: None; A. Makol: Boehringer-
Ingelheim, 1, Sanofi-Genzyme, 1.
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Background/Purpose: To evaluate the burden, longitudinal trends, and drivers of multimorbidity (MM; the presence of ≥2
morbidities) in patients with Systemic Sclerosis (SSc) vs. age- and sex-matched non-SSc comparators in a community-
based incident cohort.

Methods: A population-based cohort of incident SSc patients from Jan 1, 1980, to Dec 31, 2020, were identified and com-
pared to age- and sex-matched comparators (2:1) from the same population. They were followed till death, migration from
the geographic area, or Sept. 30, 2022. Data on 21 morbidities identified by the US Department of Health and Human
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Figure 1. A and B. Cumulative incidence for time to DHHS-MM2+ and DHHS-MM5+ morbidity events adjusted for the competing risk for death. C
and D. Cumulative incidence for time to CCI-MM2+ and CCI-MM5+ events adjusted for the competing risk of death. Abbreviations: DHHS
(Department of Health and Human Services), MM (Multimorbidity), CCI (Charlson comorbidity index), SSc (Systemic Sclerosis)

Table 1. Time to multimorbidity (at follow-up)
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Services (DHHS) and 13 morbidities in the Charlson Comorbidity Index (CCI) was retrieved. Cumulative incidence of MM
(MM2+) or substantial MM (MM5+; ≥ 5 morbidities) adjusting for the competing risk of death was estimated. Cox models
adjusted for age, sex, index year and morbidity count at index date were used to compare cases and comparators. Patients
with < 1 year of prior medical history and who met the criteria of event type before the index date were excluded.

Results: We included 189 SSc patients and 408 comparators (mean age 58.2 y, 85% female, 91% white).

The prevalence of cardiac arrhythmia (19% vs 10%, p=0.002), arthritis (34% vs 22%, p=0.002), COPD (12% vs 5%,
p=0.007), MI (3% vs 0%, p=0.023), peripheral vascular disease (33% vs 4%, p< 0.001), chronic pulmonary disease (19%
vs 13%, p=0.035), and any liver disease (5% vs 2%, p=0.032) were higher at index date, but the prevalence of hyperlipid-
emia (30% vs 39%, p=0.043) was lower in SSc.

During a mean length of follow-up of 9.7 y (SD 8.7) for non-SSc and 8.5 y (SD 8.0) for SSc, the development of hypertension
(HR 1.45; 95% CI 1.01-2.08), congestive heart failure (DHHS: HR 3.85, 95% CI 2.35-6.31; CCI: HR 3.86, 95% CI
2.41-6.18), coronary artery disease (HR 1.91, 95% CI 1.17-3.12), arrhythmia (HR 1.88, 95% CI 1.38-2.56), stroke
(HR 2.01, 95% CI 1.15-3.50), arthritis (HR 1.50, 95% CI 1.08-2.08), chronic kidney disease (HR 1.83, 95% CI 1.28-2.63),
COPD (HR 2.00, 95% CI 1.24-3.24), osteoporosis (HR 2.13, 95% CI 1.32-3.43), peripheral vascular disease (HR 5.65,
95% CI 3.85-8.31), cerebrovascular disease (HR 2.25, 95% CI 1.31-3.85), chronic pulmonary disease (HR 3.03, 95% CI
2.00-4.60), any renal disease (HR 2.34, 95% CI 1.55-3.52), and any liver disease (HR 2.25, 95% CI 1.22-4.16) were signif-
icantly higher in SSc when compared to non-SSc. (Table 1)

The risk of development of DHHS MM2+, DHHS MM5+, and CCI-MM2+ was significantly higher in SSc
patients vs non-SSc, but CCI-MM5+ was statistically insignificant after adjusting for baseline morbidity count. (Figure 1
and Table 1)

Conclusion: There is a high burden of MM and substantial MM in SSc patients at baseline and during the disease course.
Witha1.5-4-fold risk of development of cardiopulmonary diseases, 2-fold risk of neurological, renal and liver diseases, and
6-fold risk of peripheral vascular disease in SSc patients during follow-up, there is an urgent need for systematic assessment
and management of multimorbidity to reduce healthcare burden and improve prognosis in this population.

Disclosure: A. Karn: None; S. Achenbach: None; A. Hinze: None; C. Crowson: None; A. Makol: Boehringer-
Ingelheim, 1, Sanofi-Genzyme, 1.
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Background/Purpose: Systemic Sclerosis (SSc) is a rare chronic inflammatory disease characterized by immune-mediated
dysfunction, vasculopathy and widespread internal organ fibrosis; and the highest case fatality among all rheumatic diseases.
We aimed to study trends in incidence and mortality in a physician-diagnosed population-based cohort of SSc patients.

Methods: An inception cohort of incident SSc patients aged ≥18 years with a confirmed physician diagnosis of SSc made
by a rheumatologist (supported by compatible clinical presentation, autoantibody testing, and/or appropriate imaging)
between Jan 1, 2010, to Dec 31, 2020, was identified based on comprehensive individual medical record review. Fulfillment

Table 1. Clinical Characteristics of Incident Systemic Sclerosis (2010-2020)
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of ACR/EULAR 2013 criteria was ascertained. Patients were followed until death, migration from the geographic area, or
Sept. 30, 2022. Incidence rates were age- and sex-adjusted to the 2020 US white population. Survival rates were compared
with expected rates in the general population.

Results: A total of 146 incident SSc patients (81% female, 90% White, mean age 59.5 ± 13.6 y) were identified between
2010-2020. A 138 (94.52%) met the classification criteria for SSc. The overall age- and sex-adjusted annual incidence
was 23.4 (95% confidence interval = 19.6–27.3) per million population, with a significant increase in incidence over time
[SIR (Standardized Incidence Ratio) per 10-year increase=1.92, 95% CI = (1.67-2.20)]. Age-adjusted incidence was 36.7
(95% CI = 30.0-43.3) per million for females and 9.5 (95% CI = 6.0-13.0) per million for males. Thirty patients died during
the study period. Patients with SSc had significantly higher mortality compared to the general population, with a standard-
ized mortality ratio of 3.46 (95% confidence interval = 2.34-4.95). (Table 1 and Figure 1)

Age, smoking (current and ever), diffuse cutaneous disease, telangiectasias, digital ulcers/pitting and significant internal
organ involvement (interstitial lung disease, pulmonary arterial hypertension, renal crisis) were associated with a higher mor-
tality risk. (Table 2)

Figure 1. Incidence of Systemic Sclerosis (2010-2020) using 3 year moving averages

Table 2. Age-Adjusted Cox Models: Risk factors for mortality in SSc (2010-2020)
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Conclusion: In this population-based cohort, the incidence of SSc has been rising, by nearly 2-fold in the last decade. The
reasons for this need better understanding but could in part be explained by better recognition of SSc with newer classifica-
tion criteria. The survival in SSc remains poor, with more than 3-fold higher mortality than the general population with no evi-
dence of improvement over time, highlighting an urgent need for better therapeutics to modify disease activity and course in
this morbid disease.

Disclosure: A. Karn: None; S. Achenbach: None; A. Hinze: None; C. Crowson: None; A. Makol: Boehringer-
Ingelheim, 1, Sanofi-Genzyme, 1.
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Background/Purpose: Human leukocyte antigen (HLA) DRB1 alleles with specific common amino acids referred to as the
shared epitope (SE) have been linked to endothelial dysfunction in patients with rheumatoid arthritis (RA). However, less is
known about the HLA-DRB1 alleles with endothelial dysfunction and subclinical cardiovascular disease (CVD) in people
without RA. We aimed to determine associations betweenHLA-DRB1 SE alleles (04:04, 04:05, 04:01, 04:08, 01:01,
14:02, 10:01, 03:01, 03:02) and coronary artery calcium (CAC), abdominal aortic calcium (AAC), and carotid intima-media
thickness (cIMT) in a multi-ethnic community-living population.
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Methods: Within the Multi-Ethnic Study of Atherosclerosis (MESA), a prospective cohort study designed to determine risk
factors and progression of subclinical and clinical CVD, a subset of 955 participants who completed the AAC ancillary study
and had complete measures of HLA typing and cardiac imaging were evaluated. We defined shared epitope positive, SE(+)
for genotypes with the HLA-DRB1 SE alleles listed above; and evaluated associations of SE positivity and each of the indi-
vidual SE alleles with CAC, AAC, and cIMT. CAC and AAC were evaluated as present vs. absent and as ln(Agatston score)
in those with CAC and ACC > 0. cIMT was evaluated in millimeters. We calculated the relative risk (RR) for prevalence of CAC
and AAC; and relative difference (RD) for continuous measures of CAC, AAC, and cIMT using linear regression. Our analysis
was adjusted for age, sex, race/ethnicity, diabetes mellitus, systolic blood pressure, current smoking, eGFR, current use of
anti-hypertensive medications, non-steroidal anti-inflammatory drugs, current use of lipid lowering medications, and IL-6.

Results:Among the 955MESAparticipants, 46%were SE(+)—38%carried a single allele and 8%carried two double alleles. Aver-
age age was 60±9, 47% were women, and 51% were White, 9% were Asian, 16% were Black, and 24% were Hispanic/Latino.
Age, sex, blood pressure, cholesterol, and inflammatory markers (CRP, TNF-α, IL 6), were similar between SE(+) and SE(-) partic-
ipants, but racial distributions differed where SE(+) had a higher proportion of White (51% vs 38%) and lower proportion of Asian
(9% vs 17%) and Black (16% vs 21%) participants. SE positivity was not significantly associated with a higher risk of CAC, AAC,
or cIMT. However, individual allele 10:01 demonstrated 2.63-fold higher risk for CAC (95% CI: 1.17-5.99); 14:02 demonstrated
42% higher risk for AAC, (95% CI: 1.17-1.74); and 04:05 demonstrated 24% lower risk for AAC (95% CI: 0.58-0.99).

Conclusion: SE positivity was not associated with higher risk of CAC, AAC, or cIMT in a multi-ethnic community-living population.
Alleles 10:01 and 14:02 were associated with a higher risk for CAC and AAC, respectively, and 04:05 with lower risk for AAC.

Associations of HLA-DRB1 alleles with coronary artery calcium, abdominal aortic calcium, and carotid intima media thick-
ness in the Multi-Ethnic Study of Atherosclerosis

Disclosure: M. Kaur: None; R. Katz: None; M. H. Criqui: None; M. Corr: None; W. S. Post: None; M. Budoff: None;
G. P. Morris: CareDx, 5, ThermoFisher/One Lambda, 1, 5, 12, travel support; J. M. Hughes-Austin: None.
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Background/Purpose: Up to 20% of the general population has a positive ANA without having autoimmune disease. Cur-
rently, no tools exist to help clinicians interpret the significance of a positive ANA. We developed and validated a risk model
that uses readily available data in the electronic health record (EHR) to identify positive ANA individuals at risk for developing
systemic autoimmune disease.
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Methods: Using a large de-identified EHR, we randomly selected 2000 individuals with a positive ANA (titer ≥ 1:80) to per-
form chart review to determine if they were diagnosed with a systemic autoimmune disease by a rheumatologist. Non-
rheumatic conditions such as autoimmune thyroiditis and autoimmune hepatitis were not counted as cases. Patients with
prior diagnoses of systemic autoimmune disease at time of first positive ANA were excluded. A priori, we selected variables
for the risk model including demographics, billing codes, and labs, previously identified in lupus risk models. We performed
logistic regression using the following predictors: age at time of first positive ANA, sex, ANA titer, presence of another auto-
antibody (i.e. dsDNA), platelet count, and billing codes. A random selection of individuals was set aside for model validation.
We assessed model performance in the training and validation sets using c-statistic and calibration curves.
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Results: We assembled training (n = 1030) and validation (n = 449) sets with 15% (n = 152) and 16% (n = 74) having sys-
temic autoimmune disease, respectively. The most frequent systemic autoimmune diseases in the training set were SLE at
18% (n = 28), other at 16% (n = 24), undifferentiated connective tissue disease at 16% (n = 24), and rheumatoid arthritis
at 15% (n = 22). Other consisted of psoriatic arthritis/plaque psoriasis and inflammatory bowel disease. Individuals with sys-
temic autoimmune diseases were younger (41.8 ± 21.5 vs. 47.9 ± 19.3 years, p = 0.003), more likely to be female (84%
vs. 70%, p < 0.001), have a higher ANA titer (≥1:160 vs. 1:80) (90% vs. 79%, p = 0.002), higher platelet count (274 ± 113
vs. 229 ± 96 K/uL, p < 0.001), more likely to have a disease-specific autoantibody (51% vs. 9%, p < 0.001), and a higher
count of the nine billing code categories (scale 0 to 9) compared to individuals without disease (0.9 ± 0.9 vs. 0.6 ± 0.8, p
< 0.001) (Table 1). No significant differences were found in race, ethnicity, or white blood cell count. The most important vari-
ables in the model included having a disease-specific autoantibody, billing code count, and platelet count (Figure 1). For the
training set, model AUC was 0.83 (95% CI 0.79-0.86) with good calibration (Figure 2). For the validation set, model AUC was
0.75 (95% CI 0.68-0.81).

Conclusion: We developed and validated a risk model for systemic autoimmune disease in positive ANA individuals. The
model is important because it utilizes readily available EHR data and helps risk stratify positive ANA individuals. In the setting
of a national shortage of rheumatologists and frequent referrals for positive ANAs, a risk stratifying tool for positive ANA
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individuals is critical. High-risk individuals could be evaluated urgently to prevent delays in diagnosis while low-risk individuals
could be reassured.

Disclosure: A. Barnado: None; R. Moore: None; H. Domenico: None; S. Green: None; A. Camai: None; A. Suh:
None; B. Han: None; K. Walker: None; A. Anderson: None; L. Caruth: None; A. Katta: None; A. McCoy: None;
D. Byrne: None.
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Background/Purpose: Positive antinuclear antibodies (ANAs) cause diagnostic dilemmas for clinicians across multiple spe-
cialties. We previously developed and validated a risk model using a de-identified electronic health record (EHR) database to
distinguish individuals with positive ANAs who develop systemic autoimmune diseases from individuals who do not. We
assessed the feasibility of deploying the risk model in the EHR. We also examined how the model performed in individuals
with different systemic autoimmune diseases.

Methods: This logistic regression model contains the following predictors: age at time of first positive ANA, sex, ANA titer,
platelet count, billing codes, and presence of another autoantibody (i.e. dsDNA, SSA). The most important variable in the
model was presence of another autoantibody. We applied our risk model to data extracted from our EHR-provided data
warehouse (Epic Clarity) to assess feasibility of deploying the model in real-time. We calculated risk probabilities for individ-
uals with positive ANAs from 2017-2021. This time period captured an updated ANA titer reporting to the most current data
available. Additionally, we combined training (n = 1030) and validation (n = 449) sets from the de-identified EHR. We com-
pared risk scores for individuals in each of the autoimmune disease categories and in individuals without autoimmune dis-
eases. Risk scores are reported as medians with interquartile ranges (IQR) and compared using the Mann-Whitney U test.

Results: We assessed the risk model using Epic EHR data for all individuals with a positive ANA from 2017-2021
(n = 22,234). We observed a similar distribution of risk scores in Epic compared to our model training set that used a de-
identified EHR database (Figure 1). Risk scores for positive ANA individuals with and without autoimmune diseases from
the combined training and validation sets from the de-identified EHR are shown in Figure 2. Individuals with systemic lupus
erythematosus (SLE) had the highest risk scores with a median of 0.481 and IQR of 0.312-0.685 followed by Rheumatoid
Arthritis with 0.423 (0.144-0.582). Individuals labeled as other, with predominantly seronegative conditions, had the lowest
median risk score of 0.107 (0.061-0.269). Seronegative conditions included plaque psoriasis, psoriatic arthritis, and inflam-
matory bowel disease. Individuals with seropositive diseases had a higher risk score compared to individuals with seroneg-
ative diseases (p < 0.001). For individuals without autoimmune diseases, when available alternative diagnoses were
documented by rheumatologists, the most frequent diagnoses were fibromyalgia, osteoarthritis, and gout.
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Conclusion: To our best knowledge, a risk model that focuses on individuals with positive ANAs and predicts risk for mul-
tiple systemic autoimmune diseases does not currently exist. We demonstrate a validated risk model that uses readily avail-
able EHR data and can be successfully deployed in the EHR. For future studies, we will assess our risk model prospectively
in real-time in the EHR and its impact on time to diagnosis and treatment for autoimmune diseases.
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Table 1. Socio-demographic and vaccination data of survey respondents. HC: health controls; SLE: Systemic Lupus Erythematosus; nrAID: non-
rheumatic autoimmune disease; rAID: rheumatic autoimmune disease.
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Background/Purpose: COVID-19 vaccines have been proven to be safe in healthy populations. However, data on delayed
adverse effects (AEs) in people with autoimmune diseases (AIDs), including SLE has been lacking.

Methods: COVID-19 vaccination-related AEs reported longer than 7 days post-vaccination were assessed in the “COVID-
19 Vaccination in Autoimmune Diseases 2” (COVAD-2) study in patients with SLE, rheumatic autoimmune diseases other
than SLE (rAIDs), non-rheumatic autoimmune diseases (nrAIRDs), and healthy controls (HC). rAIDs included connective tis-
sue diseases, inflammatory myopathies, and inflammatory arthritis, yet not SLE, whereas nrAIDs included inflammatory

Table 2. Effects of COVID-19 vaccination in patients with Systemic Lupus Erythematosus (SLE) vs healthy controls (HCs). Factors included as
covariates in multivariable binary logistic regression analysis included age, sex, and ethnicity.
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bowel disease and multiple sclerosis, among others. The COVAD-2 study comprised 157 collaborators across 106 coun-
tries and was conducted between February and June 2022. An online survey captured self-reported data related to
COVID-19 vaccination-associated AEs in SLE, AIDs, and HC. We compared COVID-19 vaccination-related delayed AEs
between groups using multivariable binary regression adjusting for age, gender, and ethnicity.

Results: Among 7203 participants, 882 (12.2%) SLE, 3161 (43.9%) rAIDs, 426 (5.9%) nrAIDs, and 2734 (38%) HC were
included from a total of 10 783 respondents, with 74% female and 42.2% Caucasian (Table 1). People with SLE were young
and middle-aged adults [median age 39 (31–50); rAIDs, 52 (41–62); nrAIDs 43 (34–53); HC 38 (30–49)].

When compared to HC, people with SLE reported higher overall major [OR 1.6 (1.2–2.0)] and minor AEs (Table 2). SLE
patients when compared to rAIDS reported more frequent episodes of severe rashes [OR 2.4 (1.3–4.2)], while compared
to nrAIDs, SLE individuals reported an increased number of several minor AEs (joint pain [OR 2.4 (1.3–4.3)], fatigue
[OR 2.0 (1.2–3.2)], body ache [OR 2.1 (1.2–3.7)]), and hospitalization [OR 2.3 (1.1–4.9)].

Table 3. Effects of COVID-19 vaccination in patients with Systemic Lupus Erythematosus (SLE) and no autoimmune comorbidities vs SLE with
rheumatic autoimmune disease (rAIDs). Factors included as covariates in multivariable binary logistic regression analysis included age, sex, and
ethnicity.
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Vaccination with ChadOx1 nCOV-19 (Oxford/ AstraZeneca) in SLE patients led to a higher frequency in the incidence of diar-
rhea compared to other vaccines [OR 2.6 (1.1 – 6.2)], whereas the Moderna vaccine was associated with increased hospi-
talization frequencies [OR 3.0 (1.6–5.6)].

Patients with active versus non-active SLE reported similar frequencies of COVID-19 vaccine-related delayed minor AEs
[17.5% versus 17.6%; OR 1.1 (0.8–1.6)]. SLE patients without autoimmune comorbidities reported fewer major and minor
AEs compared to SLE patients with other concurrent rAIDs (Table 3). People with SLE and mental health disorders reported
a higher frequency of severe rash [OR 3.2 (1.3–7.5)] and headache [OR 2.2 (1.3–3.6)].

Conclusion: COVID-19 vaccination is linked with increased risks of delayed AEs in patients with SLE compared to HC. Co-
existence of rAIDs other than SLE yielded an increased risk for delayed AEs. By contrast, the degree of disease activity did
not appear to have an impact.
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Background/Purpose: Systemic rheumatic diseases (SRDs) are complex multi-organ immune-mediated disorders that
arise from the interaction of environmental exposures in genetically predisposed individuals. Stressful life events have been
associated with disease flares and progression, but their impact on SRD development is unclear. This study explored the
association between life events, psychosocial stress, and the development of SRD in adult and pediatric siblings discordant
for SRDs.

Methods: Life events data from the NIEHS Study of Twins or Siblings Discordant for SRDs was examined in 96 Adults,
129 Children (YC, 1-11 years), and 41 Teen (12-17 years) Probands within 5 years of diagnosis of one of four SRDs, and
in their same gender unaffected Siblings (SIBs) and Healthy Controls (HCs), within 5 years of Probands’ ages. Life events
in the year prior to SRD diagnosis were queried using validated questionnaires, adapted from Paykel’s List of Recent Life
Events for adults and the Adolescent Perceived Event Scale for YC and Teens. Life events were categorized and rated by

Table 2. Multivariate logistic regression of the association of stressful life events with systemic rheumatic disease diagnosis in adult Probands
(n= 96) compared to Healthy Controls (n=53).

Table 1. Life events questionnaires with scoring system and scale ratings by age group.
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their associated stress or desirability (Table 1). The same reference period was used for SIBs and HCs. Pediatric question-
naires were completed by parents. Unconditional and conditional logistic regression were used to calculate odds ratios
(OR) of SRD diagnosis.

Results: In adults, the number of total, uncontrollable, undesirable, and highly stressful life events was higher in probands
compared to HCs (P values < 0.01–0.03), but there was no difference in the frequency of life events between Probands
and SIBs. Perceived stress ratings in the same categories were higher in Probands compared to HCs (P-values < 0.01–
0.04). In the YC and Teen combined analysis and in the YC group alone, probands had fewer positive and total life events
than HCs (P≤0.04). These events were rated as more desirable by YC HCs than by Probands (P≤0.05). From multivariate
logistic regression analyses, adjusted for demographics, time from reference date to study enrollment, and smoking, the
number of total, major, uncontrollable, undesirable, and highly stressful life events and their corresponding stress ratings
were associated with an increased odds of SRD diagnosis in adult Probands compared to HCs (OR 1.22–2.03, P values
≤0.05, Table 2). The frequencies of total, major negative, and major total events were associated with SRD diagnosis in
YC and Teens combined (OR 0.69–0.96, P values ≤0.05, Table 3), and in YC alone. However, higher undesirable ratings
for major negative life events were associated with SRD diagnosis in children (OR 2.25, P=0.04).

Conclusion: This retrospective study suggests that negative life events and their stress perception are associated with
greater odds for SRD in adult Probands compared to HCs. The relationship between life events and SRD diagnosis is more
nuanced in the pediatric group, where more frequent life events were associated with a lower odds of SRD, but a greater
perception of undesirability with major negative life events was associated with subsequent SRD diagnosis. These findings
support the need for better understanding the role of stress in the development of SRD.

Disclosure: I. Bauer Ventura: None; M. Goldberg: None; A. Schiffenbauer: Hope, 5; M. Shi: None; R. Volochayev:
None; S. H. Jackson: None; A. Jansen: None; N. Bayat: None; C. Parks: None; C. R. Weinberg: None; A. Picardi:
None; F. Miller: Argenx, 1, Cabaletta, 1, Pfizer, 2, 2; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Hope
Pharmaceuticals, 5.

Table 3. Multivariate logistic regression of the association of stressful life events with systemic rheumatic disease diagnosis among pediatric Pro-
bands, Siblings, and Healthy Controls.
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Table 1. Baseline characteristics of incident SLE patients
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Table 3. Cox regression model for risk factor in SLE patients

Table 2. Incidence Rates of site-specific cancer in SLE patients
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Background/Purpose: The increased cancer risk in patients with systemic lupus erythematosus (SLE) has received consid-
erable attention. However, there is a lack of studies examining the cancer risk in newly diagnosed SLE patients, and the esti-
mation of risk factors remains inadequate. This study aims to profile cancer incidence and identify risk factors in patients with
newly diagnosed SLE.

Methods: From 2008 to 2018, all incident SLE patients were recruited from a comprehensive dataset combining information
from the National Health Insurance Service, Health Insurance Review & Assessment Service, and Korea Central Cancer
Registry. The study calculated the incidence rates (IRs) per 1,000 person-years (PYs) for site-specific cancers using the Sur-
veillance, Epidemiology, and End Results (SEER) stage classification. Multivariable logistic regression analysis was employed
to determine the association between incident SLE patients and risk factors.

Results: A total of 5,531 patients with newly diagnosed SLE were included, with a mean age of 38.0 ± 16.6 years, and
89.7% of them were female. Table 1 shows the baseline characteristics of the study population. During a follow-up period
of 29,453 PYs, 156 SLE patients developed cancer. The IRs per 1,000 PYs for all cancers, solid cancers, and hematologic
cancers were 5.23 (95% CI 4.40-6.05), 4.58 (95% CI 3.80-5.35), and 0.70 (95% CI 0.40-1.00), respectively. Based on
SEER stage, a higher proportion of SLE patients were diagnosed with solid cancers at localized (64 events) and regional
(43 events) stages, rather than distal stage (16 events).Site-specific cancers predominantly included thyroid (0.97, 95% CI
0.62-1.33) and breast cancer (0.74, 95% CI 0.43-1.04), followed by colon and rectal (0.53, 95% CI 0.27-0.80), cervix uteri
(0.40, 95% CI 0.17-0.63), and stomach cancer (0.37, 95% CI 0.15-0.58) (Table 2). In the multivariable analysis (Table 3),
the risk factors associated with cancer development in incident SLE patients were age above 30 years (adjusted hazard ratio
[aHR] 2.22, 95% CI 1.18-4.18), whereas hypertension (aHR 0.56, 95% CI 0.35-0.89) was associated with a lower risk of
cancer. Medication, such as hydroxychloroquine and immunosuppressive agents, did not correlate with the risk of cancer.

Conclusion: This study provides insights into the cancer incidence characteristics in Korean patients with newly diagnosed
SLE over a long follow-up period. The distribution of cancer incidence was predominantly in the early stages, with thyroid
and breast cancers being commonly diagnosed. The risk of cancer increased with older age in SLE patients, while there
was no clear association between the use of immunosuppressive agents and cancer.

Disclosure: J. Han: None; Y. Jeon: None; G. Kang: None; S. Jung: None; E. Jang: None; S. Cho: None; Y. Sung:
Bristol-Myers Squibb(BMS), 5, Eisai, 5, JW Pharmaceutical, 5, Pfizer, 5.
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Background/Purpose: Hydroxychloroquine (HCQ) is commonly used for the treatment of various autoimmune diseases.
The medication is generally well-tolerated. However, long-term use after 5 years may increase the risk of retinopathy. One
study in 2014 has demonstrated the risk can be as high as 7.5%. Optical Coherence Tomography (OCT) has become a
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major modality in screening retinopathy. Our study is to evaluate the prevalence of retinal toxicity among patients using HCQ
and to determine various risk factors associated with HCQ-associated retinal toxicity.

Methods:We performed a retrospective chart review on a cohort of adult patients with long-term use ( > 5 years cumulative)
of HCQ between January 1st, 2011 to December 31st, 2018 from the Kaiser Permanente San Bernardino County and Riv-
erside Medical Center areas in Southern California, USA. Patients were excluded if they had previous been diagnosed with
retinopathy prior to HCQ use, were deceased, or had incomplete OCT exam. Our primary endpoint was the prevalence of
patients who developed retinal toxicity detected by OCT, and later confirmed by retinal specialist. Potential risk factors
(age, duration of therapy, daily consumption per actual body weight, cumulative dose, confounding diseases and medica-
tions) for developing retinopathy were also evaluated. Univariable and multivariable logistic regression analyses were used
to determine risk factors associated with retinal toxicity.

Results: Among 676 patients exposed to more than 5 years of HCQ, the overall prevalence of retinal toxicity was 6.8%, and
ranged from 2.5% to 22.2% depending on the age group, weight-based dosing, duration of use and cumulative dose. Dura-
tion of therapy for 10 years or more increased risk of retinopathy by approximately 5 to 19 folds. Similarly, weight-based
dose of 7mg/kg/day or greater was associated with increased risk of retinopathy by approximately 5 times. Patients with
cumulative dose of 2000 grams or more had greater than 15 times higher risk of developing retinopathy. Duration of use
for 10 years or more (odd ratio 4.32, 95% CI 1.99-12.49), age (odd ratio 1.04; 95% CI 1.01-1.08), cumulative dose of more

Results: Cumulative Dose of HCQ Therapy Distribution

Results: HCQ Treatment Dosage, Duration, and Cumulative Dose
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than 1500 grams(odd ratio 7.4; 95% CI 1.40-39.04) and atherosclerosis of the aorta (odd ratio 2.59; 95% CI, 1.24-5.41)
correlated with higher risk of retinal toxicity.

Conclusion: The overall prevalence of retinopathy was 6.8%. Routine OCT screening, especially in patient with hydroxy-
chloroquine use for more than 10 years, daily intake > 7 mg/kg, or cumulative dose > 1500 grams is important in detecting
HCQ-associated retinal toxicity.

Disclosure: S. Do: None; J. Du: None; J. An: AstraZeneca, 5, Bayer, 5; J. Wang: None; A. Lin: None.
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Background/Purpose: Myelodysplastic syndrome (MDS) is a hematologic disorder characterized by dysplasia of bone
marrow, leading to ineffective hematopoiesis and cytopenia. Despite sporadic reports of associations between rheumato-
logic diseases and MDS, the exact incidence rate of MDS in these patient populations, and the specific risk factors associ-
ated with MDS development, remain unclear. We investigated the incidence rate and risk factors of MDS in patients with
rheumatologic disease.

Methods: We conducted a retrospective cohort study of patients who were diagnosed with rheumatologic diseases at a
tertiary-care hospital between May 2009 and July 2022 and identified the patients who were subsequently diagnosed with
MDS. Patients under 18 years of age and patients with a prior diagnosis of MDS were excluded. Each patient with MDS
was matched with five age- and sex-matched controls chosen from the cohort of patients with each specific rheumatologic
disease.

Results: During a total follow-up of 55,841 person-years (PY), MDS occurred in 64 patients, yielding an incidence rate of
1.15/1000 PY (median age, 57.0 [IQR, 41.0-69.0]; median duration to MDS diagnosis, 6.5 years [IQR, 3.0-9.0]). In an
age- matched analysis, systemic lupus erythematosus (SLE) was a significant risk factor for MDS (adjusted hazard ratio,
2.61 [CI, 1.19–36.06], P=0.01). Refractory cytopenia with multilineage dysplasia was the most common phenotype of
MDS (35.9%), and more than half of the patients had karyotypes with favorable prognoses (54.7%). Compared to matched
controls, rheumatoid arthritis, SLE, and ankylosing spondylitis patients with MDS had lower levels of hemoglobin at the time
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of diagnosis of rheumatologic disease. Furthermore, the MDS patients with SLE and Behcet’s disease had higher levels of
glucocorticoid use in terms of frequency of use or mean dose than the control patients.

Conclusion: SLE is a significant risk factor for MDS among patients with rheumatologic diseases. A lower hemoglobin level
at the time of diagnosis of rheumatologic disease was associated with the future development of MDS.

Prevalence of myelodysplastic syndrome in patients with various rheumatologic diseases

Disclosure: Y. Kim: None; H. Song: None; W. Seo: None; J. Kim: None; S. Ahn: None; S. Hong: None; J. Oh: None;
C. Lee: None; B. Yoo: None; Y. Kim: None.
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Background/Purpose: Sjögren’s syndrome (SjS) is a chronic autoimmune disease that has been historically categorized
into primary (manifesting alone; pSjS) or secondary (appearing alongside another underlying autoimmune condition; sSjS)
disease. Recent work has criticized this dichotomy, and instead recommends that SjS be described as a singular disease,
with or without comorbidity. Previous literature reviews on the prevalence and incidence of SjS have shown varied estimates
and focused on pSjS only. Epidemiological studies on overall SjS are needed to estimate the burden of illness on patients
and society. We conducted a systematic literature review to describe prevalence and incidence rates of SjS, with specific
focus on key countries, and to investigate geographic variations.

Methods: We searched Embase and MEDLINE® from database inception to 09/27/2022 using predefined search strate-
gies. Gray literature searches were also conducted. Included were studies reporting prevalence or incidence rates of adults
with SjS within the United States (US), EU5 (France, Germany, Italy, Spain, and the United Kingdom), China, and Japan.

Results: Of 7,121 abstracts identified from the literature searches, we included 19 studies that reported prevalence of SjS
cases within a population, incidence of new cases, or both (Figure 1). We identified various designs: 10 studies were
cross-sectional, 7 were retrospective cohort studies, and 2 were prospective cohort studies. Sample size ranged from
341 to 7.2 million participants (median: 25,885 participants). Baseline patient characteristics as well as the population in
which prevalence or incidence were measured varied across studies; however, all study samples primarily consisted of
female patients, which aligns with the real-world prevalence of SjS.

Prevalence of SjS among the general population (cases per 100,000 persons), reported in 16 studies (table 1), ranged from
13.1 to 103 in the US, from 10.2 to 3300 in Europe, and from 338.8 to 774.4 in Asia. Notably, the upper bound of the
European range was from a dated survey with a small sample size; the next highest value was 748.8 cases per 100,000 per-
sons. Prevalence was also calculated among populations with autoimmune disease such as rheumatoid arthritis (29,998
cases per 100,000 persons), systemic lupus (20,341), and multiple sclerosis (up to 12,174); these figures are much higher

Figure 1. PRISMA flow diagram
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than those within the general population. Incidence of SjS was reported in 6 studies (Table 2). Annual incidence rates of pSjS
ranged from 3.2 to 5.8 cases per 100,000 person-years within the US, and 0.1 to 4.1 cases per 100,000 person-years in
France. Prevalence and incidence data for sSjS were scarce.

Conclusion: Global incidence of SjS ranges from 0.1 to 5.8 cases per 100,000 person-years and prevalence of SjS in the
general population ranges from 10.2 to 3300 cases per 100,000 persons. Some of the variations may be related to, in part,
the difficulty in diagnosing SjS. Prevalence rates are higher among patients with other autoimmune diseases. Large cohort
studies on the prevalence and incidence of SjS alone and SjS associated with other autoimmune diseases are warranted,
in particular those that look at treated versus untreated patients.

Table 1. Prevalence rates of Sjögren’s syndrome across included studies

254



Disclosure: J. Choi: Bristol Myers Squibb, 3; K. Hofer: None; N. Gaind: None; M. Fazeli: None; R. Carroll: Bristol
Myers Squibb, 3; A. Sreih: Bristol Myers Squibb, 3; A. Christodoulou: Bristol Myers Squibb, 3.

Abstract Number: 0139

Systemic Vasculitides in Portugal and Brazil: Preliminary Results from the
Reuma.pt/vasculitis Registry

Mariana de Aguiar1, Alexandre wagner Silva de Souza2, Joana Martinho3, Adriana Carones4, Ana Beatriz Bacchiega de
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Table 2. Incidence rates of Sjögren’s syndrome across included studies
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Background/Purpose: The epidemiology of vasculitis varies widely across different geographic areas of the world which
may be due to different ethnic and environmental factors. Brazil has a heterogeneous population with influences from Indig-
enous, African, Asian, and European countries, while Portugal has a very ethnically homogeneous background. This study
aims to assess the main differences in the profile of systemic vasculitides between Portugal and Brazil.

Table 1.– Comparison of features in vasculitis patients between Portugal and Brazil.

256



Methods: Collaborative project between the Portuguese and the Brazilian Societies of Rheumatology in which centres from
both countries were invited to register data in the vasculitis module of the Rheumatic Diseases Portuguese Register, Reuma.
pt/vasculitis. A cross-sectional analysis was performed comparing demographic, ethnic and diagnostic information between
Brazilian and Portuguese centres.

Results: A total of 1,955 patients were analysed: 74.2% from 30 Portuguese centres and 25.8% from 7 Brazilian centres. Por-
tuguese patients were predominantly European White (89.2%) and in Brazil the most common ethnic groups with vasculitis
were the non-European White (48.3%) and Mestizos (40.1%); 5.4% of all participants were born in other countries. Brazilian
patients were younger at the onset of symptoms [35.2 (24.1-46.6) vs.48.1 (27.4-70.1) years; p< 0.05]and diagnosis of vascu-
litis [37.0 (27.6-48.3) vs. 50.8 (32.7-70.4) years; p< 0.05] than Portuguese patients, respectively. When analysing individual
forms of vasculitis, Brazilian patients with giant cell arteritis (GCA), Takayasu arteritis (TAK), polyarteritis nodosa (PAN) and gran-
ulomatosis with polyangiitis (GPA) were significantly younger than Portuguese patients at diagnosis (p< 0.05). The proportion
of females was higher in Portuguese patients with Behçet’s disease (BD) than in Brazilian patients (p=0.03). No differences
regarding the proportion of females were observed for other vasculitides (Table 1). The most common form of vasculitis in both
countries was BD followed by GCA in Portugal and by TAK in Brazil. Regarding ANCA-associated vasculitis, GPA was more
common in Brazil and microscopic polyangiitis (MPA) in Portugal. Both countries had similar proportions of patients with
PAN and eosinophilic granulomatosis with polyangiitis (EGPA) (Figure 1 and Table 2). Time elapsed between the onset of

Table 2.– Frequency of systemic vasculitis in Portugal and Brazil.

Figure 1.- Frequency of systemic vasculitis in Portugal and Brazil. GCA, giant cell arteritis; TAK, Takayasu arteritis; BD, Behçet´s disease; PAN,
polyarteritis nodosa; GPA, granulomatosis with polyangiitis; MPA, microscopic polyangiitis; EGPA, eosinophilic granulomatosis with polyangiitis
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symptoms and the diagnosis of GCA was higher in Brazil than in Portugal (p=0.014) while Portugal had a longer interval
between the onset of BD symptoms and its diagnosis compared to Brazil (p< 0.05) (Table 1).

Conclusion: In this large multicentre binational study, Portugal and Brazil had a different profile of systemic vasculitis con-
cerning the proportion of GCA and TAK patients, as well as GPA and MPA patients. In addition, both countries had differ-
ences in the age of onset, female gender, and ethnicity of patients with systemic vasculitis.
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Background/Purpose: The 2019 EULAR/ACR Classification Criteria allow classification of patients with systemic lupus ery-
thematosus (SLE) for research. They reflect updates in current understanding of SLE and their value has been extensively doc-
umented in traditional research cohorts. Their functionality in electronic healthcare records is not well established. The purpose
of this study was to describe the recording of the 2019 EULAR/ACR Classification Criteria within a UK electronic health data-
base, the Clinical Practice Research Datalink (CPRD) to aid understanding of their utility in research studies in this setting.

Methods: Ethical approval was obtained from the CPRD Independent Scientific Advisory Committee (21_000697). The
study period was 01/01/1990 to 31/12/2020. Read code lists were devised to identify adult patients with possible SLE
within the CPRD, defined as cases. Codes relating to discoid, tuberculous or drug-induced lupus were excluded. Valid
patients within the CPRD without a record of a SLE code were defined as non-cases. EULAR/ACR criteria definitions were
adapted for use within the CPRD. Patient records were searched for the presence of criteria items. Descriptive statistics
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were used to describe the capture of ACR criteria for patients. Odds ratios were used to compare the presence of individual
criteria in cases vs non-cases.

Results: 12,376 cases and 11,397,308 non-cases were identified. Counts for each criteria, for both groups, are presented
in Table 1. Only 1.5% (n=191) of cases had a record of a positive ANA test. The most common criterion seen for cases was
joint involvement (24%, n=3087, and the least common was autoimmune haemolysis (0.8%, n=101). Odds ratios and 95%
confidence intervals for the presence of criteria items in cases and non-cases are presented in Table 1. The odds of all
EULAR/ACR criteria items were significantly higher in cases than non-cases. This was most pronounced for discoid rash
(OR 272.9, 258.9-287.7, P< 0.0001) and least for seizure (OR 1.392, 1.386-1.399,P< 0.0001).

Conclusion: These data show that the 2019 EULAR/ACR SLE criteria can be identified within the CPRD. The prevalence of
these items is lower than those seen in traditional research studies which reflects differences in recording practices between
primary and secondary care. Researchers should be cautious when using absolute counts of these items within the CPRD
and possibly other primary care databases. Low prevalence of ANA positivity will preclude this as an entry criteria in this set-
ting. The higher odds of criteria in cases compared to non-cases, suggests use of Read codes is likely to identify true SLE
cases; combining these with 2019 EULAR/ACR SLE criteria and other parameters may further aid this process.

Disclosure: J. Ellis: None; A. McGrogan: None; N. McHugh: None; B. Mulhearn: None; E. Korendowych: None;
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I. Bruce: AstraZeneca, 1, 2, 5, 6, Aurinia, 2, GSK, 1, 2, 5, 6, Janssen, 5, 6, Lilly, 1, UCB, 6; J. Humphreys: None;
S. Skeoch: None.

Table 1. 2019 EULAR/ACR criteria counts in cases and non-cases and odds ratio (with confidence intervals and P value)
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Background/Purpose: Systemic lupus erythematosus is a chronic inflammatory disorder that significantly burdens our
health system. The study aimed to understand the difference in in-patient outcomes based on insurance status, especially
between Medicare and non-Medicare groups.

Methods: Using National Inpatient Sample databases from 2016 - 2020, we identified patients with underlying systemic
lupus erythematosus. Patients were divided into twomain groups (with Medicare and with non-Medicare insurance). Our pri-
mary outcome of the study was in-patient mortality, length of stay and hospital cost. Multivariate logistic regression, and stu-
dent t-test were used for analysis using STATA 17.0.

Results: Out of 789,720 SLE admissions, 49.9% were non-Medicare, and 51.1% had Medicare as an insurance. Medicare
cohort were older (mean age 62±15.0 vs 44±14.2, P value < 0.001) and predominantly Caucasians compared to Non-
Medicare cohort. Medicare cohort was associated with a higher prevalence of Hypertension (74.7% vs 50.4, P value
< 0.001), peripheral vascular disease (10.1% vs 4.5%, P value < 0.001), chronic kidney disease (32.4% vs 16.6%, P value
< 0.001) and Congestive heart failure (29.5% vs 14.5%, P value < 0.001) when compared to a non-Medicare cohort. How-
ever, there were fewer patients with Obesity in Medicare cohort when compared to the non-Medicare cohort (19.1% vs
20.6%, P value < 0.001). In-patient mortality between Medicare and non-Medicare group (10090 vs 6075, OR 0.76, 95%
CI 0.68-0.84 P value < 0.001) showed significant better outcome in non-Medicare group. There was higher in-hospital cost
in Medicare cohort compared to non-medicare cohort ($17475 vs $17128, P value < 0.001) and slightly longer length of
stay in Medicare cohort compared to non-medicare cohort (5.5±6.1 vs 5.2±7.1, P value < 0.001).

Conclusion: This study shows that having a Non-medicare payer is better than Medicare. However, the difference is mini-
mal even though it is statistically significant, so we should assess the clinically significant difference between the two cohorts.

Disclosure: M. Paul: None; P. Paul: None; B. Amgai: None; J. Ramos: None.
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Background/Purpose: We aim to describe the profile of new-onset systemic autoimmune diseases (SAID) developed in
individuals following COVID-19 vaccination and to characterize the potential risk factors for their occurrence using a large-
scale international survey.

Methods: A retrospective cohort study was conducted among participants who self-reported new-onset SAID in the
COVAD-2 study - a global, validated, patient-reported e-survey involving 167 collaborators from 110 countries, to collect
data on the long-term safety and tolerability of COVID-19 vaccines in patients with SAID (1). Responses are summarized
using descriptive statistics including median (IQR) on the new onset of SAID. Baseline characteristics between those with
new-onset SAIDs diagnosed by a rheumatologist and vaccinated healthy controls (HCs) are compared after 1:4 propensity

Figure 1. Flowchart showing process of study participants’ selection
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score (PS) matched analysis based on age and gender variables. Predictors of new-onset SAIDs were assessed using
binary logistic regression adjusting for age, gender, ethnicity, and country by HDI.

Results: Out of a total of 16,570 vaccinated respondents to the COVAD-2 survey, 628 reported a diagnosis of a new-onset
SAID after receiving any dose of a COVID-19 vaccine. Of them 365 consented for a follow-up survey and 115 completed the
survey. A total of 74 respondents with confirmed diagnosis of new-onset SAID were included in the final analysis (mean age
was 52 years (range 18-82 years; SD: 14) and more than three-quarters were females (n=59, 79.7%)) (fig. 1). The most com-
monly reported new-onset SAIDs were idiopathic inflammatory myopathies (n=23, 31.1%) followed by inflammatory arthritis
(n=15; 20.3%) and polymyalgia rheumatica (n=12, 16.2%) (fig. 2). The most commonly received COVID-19 vaccines leading
to new-onset SAID were Pfizer (n=37, 37.4%) followed by Moderna (n=32, 32.3%) and then Oxford/AstraZeneca (n=26,
26.3%). The median (IQR) duration from vaccination to symptom onset was 14 (5-30) days. PS matched analysis between
vaccinated HCs and new-onset SAIDs showed higher odds of new-onset SAIDs among Caucasians (OR: 5.3; 95%CI:
2.9-9.7; p< 0.001) and mRNA-1273 (Moderna) vaccine recipients (2.7; 1.3-5.3; 0.004) and lower odds among Asians (0.2;
0.1-0.7; 0.011) and BNT162b2 (Pfizer-BioNTech) vaccine (0.3; 0.2-0.7; 0.003) recipients. The predictors of new-onset SAIDs
included presence of SAID multimorbidity (1.4; 1.1-1.7; < 0.001), mental health disorders (1.6; 1.3-1.9; < 0.001), and mixed
race (2.2; 1.2-4.2; 0.010). Whereas, those with age >60 years (0.6; 0.4-0.8; 0.007), increasing vaccine doses (0.3; 0.2-0.5;
< 0.001) and high/medium HDI countries (compared to very high HDI) (0.6; 0.4-0.8; 0.002) reported fewer new onset SAIDs.

Conclusion: This large case-series from the COVAD data set provides the first insights to new-onset SAID following COVID-19
vaccination in a global population. Due to disparity between patient and physician reporting, it is imperative to identify the cor-
rect diagnosis in individuals reporting new-onset SAID. Further research is therefore needed to facilitate counselling of individual
risks and benefits, particularly if risk could be reduced by different COVID-19 vaccines schedules in predisposed individuals.

Disclosure: R. Shumnalieva: None; J. Hannah: None; D. ROY: None; N. R: None; M. Javaid: None; D. Gonzalez:
None; M. Joshi: None; A. Gracia-Ramos: None; L. Cavagna: None; P. Sen: None; J. Day: CSL limited, 5; S. Saha:
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Lilly and Company, 5, 6, F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals,
5, 6, Novartis, 5, 6, Otsuka Pharmaceutical, 5, 6; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius,
6, Galapagos, 6, Gilead, 1, 6, Pfizer, 6, Sanofi, 6; E. Kadam: None; J. Knitza: None;R. Aggarwal: Actigraph, 2, Alexion,
2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5,
CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeu-
tics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roi-
vant, 2, Sanofi, 2, Teva, 2; V. Agarwal: None; L. Gupta: None.

Figure 2. Disease distribution of respondents developing new autoimmune disease after COVID-19 vaccination
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Background/Purpose: Familial Mediterranean Fever (FMF) is the most common hereditary monogenic fever syndrome
characterized by recurrent attacks of fever and polyserositis. Anti-inflammatory drugs, with colchicine being the first-line
therapy, have been used in FMF treatment to provide improvement in attacks and prevent amyloidosis, the most serious
complication of the disease. Various types of cancer may be observed in FMF patients. This study aimed to evaluate the
association between FMF and the risk of cancer, by using the cancer-related outcomes of a cohort of Turkish FMF patients
and those of the general Turkish population.

Methods:We retrospectively screened the cancer statistics of our study group consisting of 1734 Turkish FMF patients reg-
istered at our division. Data were gathered from patient files, digital records, or from patients themselves verbally. Cancer-
related estimates of the Turkish population were published by the Ministry of Health of Turkey in the Turkey Cancer Statistics
Report (TCSR), in 2017. Standardized incidence rates (SIR) were calculated to compare the cancer incidences observed in
our study group with the expected cancer incidences of the Turkish population. Indirect age adjustment was used,

Table 1. Distribution of cancer types among Turkish Familial Mediterranean Fever patients
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assuming the TCSR data as standard population outcomes. Considering FMF as a hereditary disorder, the onset of disease
exposure was set as the year of birth. Statistical analysis was conducted in the general study group and subgroups based
on gender and usage of biological agents (anti-IL-1 and anti-TNF-α drugs). Proportions of patients with a cancer diagnosis
were calculated for the analysis of biological agent treatment subgroups. Our study protocol was compliant with the Helsinki
Declaration and approved by the local ethics committee.

Results: Females made up 1054 (60.8%) of the patients in our study group . The mean age of the patients was 39.8
±11.6 years while the mean duration of disease exposure was 15.1±7.43 years. Total follow-up was 68,784 person-years.
Malignancy occurred in 35 (2%) patients and 23 (65.7%) of them were female. Breast cancer was the most common cancer
type in females (n=7, 30.4%), and among all cancer diagnoses (20%). Males were most frequently diagnosed with myelo-
dysplastic/myeloproliferative neoplasms (n=3, 25%) (Table 1). The incidence of cancer was significantly lower in Turkish
FMF patients, compared with the Turkish population [SIR 0.34 (95% CI 0.24-0.46), p< 0.01]. Cancer incidences were
decreased among female patients [SIR 0.66 (95% CI 0.43-0.98), p=0.048] and among male patients likewise, but the asso-
ciation didn’t reach statistical significance for males [SIR 0.62 (95% CI 0.34-1.06), p=0.096]. No significant difference in risk
of cancer was found for patients using anti-IL-1 or anti-TNF-α drugs.

Conclusion: Our findings suggest that Turkish FMF patients have a significantly lower incidence of cancer than the general
population of Turkey. Patient characteristics, such as continuous exposure to anti-inflammatory drugs (primarily colchicine)
and pathophysiological mechanisms of the disease can be interpreted for the explanation of this association.

Table 2. Subgroup analysis of the association between cancer biologic agent treatment among Turkish Familial Mediterranean Fever patients
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Background/Purpose: Vaccines targeting the SARSCo-V2 virus protect against severe COVID-19 infection. Some
immunosuppressive therapies impair SARSCo-V2 vaccine mediated immunogenicity and may increase the risk of
severe COVID-19 infection even after vaccination. In people with Immune Mediated Inflammatory Diseases (IMIDs)
who received at least one SARSCo-V2 vaccine, we aimed to describe the symptom profile and severity of COVID-19
infections.

Methods: As part of a single-center prospective observational cohort study of patients with diagnosed IMIDs who
received SARSCo-V2 vaccines, we collected self-reported data regarding COVID-19 infection (test-confirmed vs sus-
pected vs none), COVID-19 infection severity (ambulatory management, hospitalization, death), infection symptom
profile, and risks for SARSCo-V2 virus exposure. Infection symptoms were categorized as constitutional (fever,
fatigue), respiratory (rhinorrhea, sore throat, dyspnea, cough, chest pain), gastrointestinal (abdominal pain, nausea,
emesis, diarrhea, loss of appetite), neurologic (headache, loss of taste/smell), and dermatologic (rash). IMID treatment
was categorized as none vs immunomodulators, vs immunosuppressants, vs biologics/small molecules alone or in
combinations. Participants provided blood samples 1, 3, and/or 6 months post each vaccination which were tested
for anti-nucleocapsid (NC) IgG reflecting infection mediated immunogenicity and anti -Spike (S), and -receptor binding
domain (RBD) IgG reflecting vaccine mediated immunogenicity. We describe the profile of COVID-19 infections across
IMIDs.

Results: COVID-19 self-reported infection data was available for 322 participants [Inflammatory Arthritis (IA) N=78; Systemic
Autoimmune Rheumatic Diseases (SARDs) N=84; Inflammatory Bowel Disease N=88; Multiple Sclerosis N=72] who were
predominantly female (79.8%) white (82.0%) with mean (standard deviation-SD) age 58.3(14.2) years and received a median
(range) of 4 (1,5) vaccines (Table). Test-confirmed infections were reported by 64 (20%) participants (p=NS across IMIDs
and sexes), viral symptoms by 109 (33.9%), no symptoms by 148 ( 46%). Those reporting infection were younger than those
without infection [(median (interquartile range) years 59.0 (24.9) vs 62.2 (18.9) p=0.03]. Eighteen infections were seronega-
tive for anti-NC a median of 33 days (range 3-178) post diagnosis. Most infections were mild, but 5 people were hospitalized
and 3 died from COVID-19 (2 IA, 1 SARDs, age >75 years, with comorbidities and on biologics or IS; 2 were seronegative for
anti-S and anti-RBD after 1 or 2 vaccines; 1 had low titers after 3 vaccines). COVID-19 symptoms were similar across IMIDs
with constitutional and respiratory symptoms being most common (Figure 1). Of 85 new anti-NC positive infections, 26 were
asymptomatic (p=NS across IMIDs). Most participants reported having no risk exposures to SARSCoV2 over the course of
the study (Figure 2).
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Conclusion: The symptom profile of COVID-19 is similar across IMIDs and to the general population. A subset of people
with IMIDs may not generate robust anti-NC responses to documented COVID-19 infection. This may impact the reliability
of surveillance studies relying on these assays.

Table: Baseline characteristics of participants IA= Inflammatory arthritis; CTD=Connective tissue disease; IBD=Inflammatory bowel disease; IMI-
Ds=Immune Mediated Inflammatory Diseases MSK=musculoskeletal. 1. depression, anxiety, bipolar disorder, schizophrenia; 2. migraine, epi-
lepsy, transient ischemic attack/stroke)
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Figure 3.Risk for exposure to SARSCoV2 among vaccinated people with Immune Mediated Inflammatory Diseases

Figure 2. Self-reported symptom profile of COVID-19 infections in vaccinated patients with immune mediated inflammatory diseases V1=vaccine
1; V2=vaccine 2; V3=vaccine3; V4=vaccine 4; V5=vaccine 5 Symptom categories adapted from: Reaney, M., et al. Development of an Item Bank
to Assess Patient-Reported Outcomes: Signs, Symptoms, and Impacts of COVID-19. Patient 15, 703–713 (2022).
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Background/Purpose: Rheumatic diseases (RD) can have a negative impact on many aspects of a patient’s life, including
sexual health. Sexual dysfunction (SD) has been negatively associated with quality of life and disease severity, yet there’s still
a barrier to the evaluation and assessment of this impact (1). This study aims to evaluate and describe how patients perceive
their sexual performance and characterize their demographics.

Demographics
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Methods:We conducted a cross-sectional study in patients with at least one rheumatologic disease at an outpatient rheu-
matology clinic in at Hospital Universitario Dr. José Eleuterio Gonz�alez. Those without active sexual life, or pregnancy, and
those unwilling to answer the questionnaire reliably were excluded. Patients over 18 years old were evaluated from August
2022 to April 2023 with the Arizona Sexual Experiences Scale (ASEX), Functional Assessment of Chronic Illness
Therapy – Fatigue (FACIT-F) and Hospital Anxiety and Depression Scale (HADS). Sociodemographic and medical data were
collected from patient files.

Results: We included 893 patients. A third (30%) of patients refused to answer and only 40.54 % (362) reported an active
sexual life. Sexual dysfunction (SD) was reported in 60 (17%), with a higher prevalence observed in women (95%) than
men (5%) (table 1). The mean age in patients with SD was 38.7± 11.2. Being married, younger, and having menopause were
associated with a higher prevalence of SD. The most related diagnosis to SD was Rheumatoid Arthritis (n=34, 56.7%)
(Table 2) Patients with SD also presented a tendency for depression and fatigue in clinical scales analysis, but not to anxiety.
Less education and having children are also associated with SD.

Conclusion: We found a prevalence of SD of 17% in our population. The presence of menopause, a younger age, and off-
spring was more frequent in patients with SD. Special attention should be take to these factors in the evaluation of sexuality
in patients with rheumatic diseases.
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Background/Purpose: There’s a high prevalence of sexual dysfunction (SD) in patients with rheumatic diseases (RD). Studies
show that it goes from a 36% to a 70%, and still they are not regularly addressed in a routine rheumatologic assessment. Self-
perception questionnaires applied to patients with rheumatoid arthritis (RA) have reported that most patients don’t share their
sexual health concerns with their rheumatologists, even when 32.5%wished their rheumatologist did establish the possibility of
doing so. (1)This study aims to describe the prevalence of self-perceived and knowledge of sexual health in patients with RD.

Methods:We conducted a cross-sectional study in patients with at least one rheumatologic disease at an outpatient rheu-
matology clinic. Those unwilling to answer the questionnaire reliably were excluded. The Sexual Health Perception Survey
(SHEPS) was applied and consists of the following questions: 1) Do you have an active sexual life? 2) Have you ever talked
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to your rheumatologist about your sexuality? 3) Would you be willing to talk to your rheumatologist about your sexuality? 4) Is
sexuality an important component in your life? 5) Did you know that your disease influences your sexuality? 6) Has your dis-
ease affected your sexual life? Sociodemographic and medical data were collected from patient files.

Results: We screened 893 patients. A third (30%) of patients refused to answer. Of the 628 patients who answered, 362
(40.5%) had an active sex life, and 105 (11.76) considered sex an important part of their life. While 379 (42.4%) patients
reported they are willing to speak to their rheumatologist about their sexuality, only 96 (10.7%) had spoken to their rheuma-
tologist about it. Only 6.3% (57) patients previously knew their rheumatic disease could affect their sexual life, and less than
1% (7) of the patients considered that their rheumatic disease was affecting their sexual life. A higher prevalence of auto-
perceived sexual dysfunction (APSD) was observed in women (91.2%) than men (18.9%). Mean (SD) age in patients with
self-perceived APSD was 56.14 (22.74). Most related diagnosis to APSD was Rheumatoid Arthritis (n=3).

Conclusion: The SHEPS results show that even when an important percentage of patients are willing to speak to their rheu-
matologist about their sexuality, only a small percentage has done it. Also, only a few patients knew their rheumatic disease
could influence their sexual life, and even a smaller percentage considers it has been affected by it.
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Background/Purpose: Joint injuries frequently lead to post-traumatic osteoarthritis (OA), a disabling condition often affect-
ing young adults, impacting their quality of life and creating substantial economic consequences for society. To fill the ther-
apeutic void, drug repurposing is an attractive alternative to traditional drug development, which is costly and slow-moving.
The aim of this work is to assess the effectiveness of leukotriene inhibitors on preventing post-traumatic OA compared with
long-acting beta agonists, both of which are commonly used drugs for asthma. Leukotriene inhibitors suppress mast cell
products, and data frommouse models suggest that inhibiting mast cell activation and downstream inflammatory processes
can prevent OA.
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Methods: Persons with a claim for anterior cruciate ligament (ACL) or meniscal surgery between 2006 and 2020 were
drawn from MarketScan Commercial Claims and Encounters (Merative) databases. The date of the surgery claim was
defined as the index date. Enrollees were eligible if aged 18-45 years on index date and if they had continuous enrollment
for at least 6 months prior to the index date (baseline period) and 12 months after the index date (follow-up period). Addition-
ally, subjects had to be users of leukotriene inhibitors (montelukast, zafirlukast, or zileuton) or an active comparator that con-
sisted of long-acting beta agonists (albuterol, arformoterol, formoterol, indacaterol, olodaterol, salmeterol, terbutaline, or
vilanterol) for any duration from the index date up to 6 months after. The study outcomes were identified as claims for OA
and/or knee replacement (KR) during the follow-up period, which for OA was the first claim 12 months after the index date
to minimize misclassifying trauma as OA. Various definitions of outcome were considered, which included OA claims with
and without NSAIDs or opioid prescription or knee imaging (X-ray or MRI) within a year, and a composite outcome of OA
and KR. Exclusions consisted of subjects with a history of chronic obstructive pulmonary disease, a prior KR, or a prior
OA diagnosis (for OA outcomes only). We used causal inference-based targeted learning estimated through ensemble
machine learning to compare incident outcomes among users of leukotriene inhibitors with comparator users within 5 and
10 years, accounting for loss to follow-up by incorporating inverse probability weighting for censoring.

Results: Data included 13,800 persons (50.0% female, mean age = 35.4 [SD = 8.5] years) who underwent ACL/meniscal
surgery. Compared with users of long-acting beta-agonists, the odds of KR, adjusted for confounders and loss to follow-
up, was about 4% lower at 5 years and 11% lower at 10 years follow-up in users of leukotriene inhibitors undergoing surgery
(Table 1). For OA outcomes, the odds of short- and long-term outcomes similarly showed a modest decrease for leukotriene
inhibitor users compared with users of comparator drugs, however, estimated confidence intervals crossed the null.

Conclusion: Users of leukotriene inhibitors undergoing ACL or meniscal surgery may have lower odds of post-traumatic OA
compared with users of long-acting beta agonists.

Disclosure: S. Jafarzadeh: None; M. Baker: Mobility Bio, 8, N�esos, 2; C. Peloquin: None; W. Robinson: None;
D. Felson: None.
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Background/Purpose: Rheumatoid arthritis (RA) can limit one’s ability to participate in recreational activities. Participation in
recreational activities enhances quality of life, yet limited literature addresses recreational activity. The Short-Valued Life
Activities (SVLA) questionnaire specifically assesses difficulty with five categories of recreational activities including if accom-
modations (e.g., extra time, assistance) are needed to participate. Respondents can also indicate if an item is not relevant to
their lives, which is a feature absent from many common patient-reported outcomes. The purpose of the study was to
(1) describe the relevance and difficulty with recreational activities among adults with RA and (2) examine the association
of difficulty with recreational activity with physical function (PF), fatigue, and pain.

Methods: In this cross-sectional study, participants with RA (n=290) completed an online survey regarding their current clin-
ical outcomes and demographic information. Participants were eligible if they were 18 years old or older and received care
between 2020-2021 from UNC Rheumatology for RA. We assessed participation in recreational activities using items 5, 7,
10, 11 and 12 from the SVLA (i.e., gardening/yardwork, attending social events, leisure activities, hobbies, and physical rec-
reation). Participants first identified if each item activity was relevant to them. If relevant, they selected their level of difficulty to
perform the activity (i.e., none, some, a lot or unable to participate) and if they used an accommodation or not (e.g., extra
time, assistance, tools). PROMIS short forms were used to assess physical function, fatigue, and pain interference. For pur-
pose one, we calculated the proportion of the sample who identified each item as relevant, and as relevant and difficult
(defined as at least some difficulty or accommodation use). For purpose two, we identified the item that was most frequently
relevant and difficult and tested the association of this item with physical function, fatigue, and pain using a general linear
model. Significance was set at alpha < 0.05. If the association was significant, Tukey’s tests were used to evaluate pairwise
differences between groups.

Results: The recreational activities were relevant for most of the sample (86%-95%, Table 1). Physical recreation was the
most frequently relevant and difficult activity (75% of the sample). Greater difficulty with physical recreation was associated
with worse physical function, fatigue, and pain (F7,282 = 20.1 – 41.6, all p < 0.001). Participants who reported no difficulty
and no accommodation use with physical recreation had better physical function, fatigue, and pain compared to nearly all
other response categories (p< 0.05, Table 2).

Conclusion: Recreational activities were highly relevant and difficult for most adults with RA. Even small increases in diffi-
culty, such as accommodation use, were associated with worse clinical outcomes, suggesting accommodation use could
be an early indicator of declining functional abilities. Further research is needed to understand how to best support participa-
tion in recreational activity.

Table 1.
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Background/Purpose: Chronic low back pain (cLBP) is common worldwide yet poorly understood due to the combination
of biological, psychological, and sociological factors. An individual’s social determinants of health (SDOH) may influence biol-
ogy by inducing immune responses. While these immune responses likely contribute to the development of cLBP, the
mechanisms of how they contribute remain unknown. The purpose of this study is to investigate the relationship between
SDOH and the immune system both in individuals who did and did not transition from acute to cLBP.

Methods: Adults (n=26) experiencing acute LBP (< 4 weeks) were recruited from the community. Data was gathered at
baseline and 3-month follow-up to determine the participant’s low back pain status (i.e., transition to cLBP). Data on SDOH
included measures of social connection and social roles, which were measured using the Social Network Index (SNI) recom-
mended by the Institute of Medicine as well as the PROMIS Short Form - Global - Version 1.2 Global Social Activities and
Roles Item. We also collected self-reported demographics (i.e., age, gender, and race) and peripheral blood samples.

Table 2.

274



Peripheral blood mononuclear cell (PBMC) and plasma cytokines were analyzed, and cell-type specific immune activation or
tolerance features were analyzed by high dimensional flow cytometry. Multiplex cytokine secretion after PBMC stimulation
with innate immune activators were used to measure immune function and tolerance.

Results: Of the social factors, social roles were most associated with immune cell changes and plasma cytokines. Relative
to inability to uphold social roles, confidence in one’s ability to uphold social roles was associated with lower inflammatory
cytokines at baseline and follow-up, lower monocyte expression of TNF at baseline; but higher CD8 T cell proliferation/
differentiation and relative increase in monocyte inflammation from baseline to follow-up (Figure 1). For self-reported demo-
graphic factors, when sub-grouped by race, White participants had higher inflammatory cytokines in plasma. Several
immune cell differences between Black vs White race were observed, including higher levels of B cells; lower monocytes,
CD141+ DCs, and regulatory T cells; lower immune suppressing ligands on B cells; and increased markers of T cell differen-
tiation (Figure 1). PBMC functional measurements (i.e., responses to stimulation) revealed similar patterns within each race,
wherein individuals who did not transition to cLBP mounted weaker responses than those who did transition to cLBP, pos-
sibly indicating immune tolerance/desensitization in participants that do not progress to cLBP (Figure 2).

Figure 2. Plasma cytokine differences by LBP outcome (A), race (B), and social roles (C). Plasma cytokine levels at each time point separated by
each indicated factor, z-scores for each cytokine are shown; (*) Mann-Whitney test p<0.05 vs by factor at each time point. From left to right: NT=
no transition, T= transition to cLBP; B=Black, W- White; 0= inability to uphold social roles, 1= ability to uphold social roles.

Figure 1. Immunological features on indicated cell types for each time point stratified by race (left) or social roles (SR, right). SR= 0 indicates inabil-
ity to uphold social roles, SR= 1 indicates ability to uphold with social roles. Asterisks (*) indicate unpaired t-test within time point p<0.05 and heat-
maps depict z-scores.
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Conclusion: SDOH such as race and social roles are associated with immune status and inflammation. Peripheral inflam-
mation is lower in more desirable social factors (connection, roles, and stress) over time, with differences in monocyte inflam-
mation at baseline. Differences in the immune system are observed based on race. While race alone does not explain these
differences, it points to the need for further investigation into how SDOH influence the immune system leading to disparities
in health outcomes.

Disclosure: C. Burke: None; M. Brown: Istari Oncology, 2, 10, Menarini-Stemline, 2; K. Taylor: None; S. Danyluk:
None; K. Seebeck: None; A. Goode: None.
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Background/Purpose: Patients with inflammatory diseases such as rheumatoid arthritis exhibit reduced levels of physical
activity (PA) compared to the normative population and suffer from anxiety and/or depression. Physical activity at a health-
enhancing level can help alleviate these symptoms and other co-morbidities. This study aims to assess the self-reported
levels of PA and associations, to depression, anxiety, pain and fatigue among adults with idiopathic inflammatory myopa-
thies (IIM) in Sweden.

Methods: All patients with IIM at the Rheumatology clinic at Karolinska University Hospital have been invited to participate,
at a visit or by mail, during 2019-2022. To assess self-reported levels of PA, and screen for anxiety and depression the Inter-
national Physical Activity Questionnaire – short form (IPAQ) and Hospital Anxiety and Depression Scale (HADS) were used.

Table 1. HADS-A, Hospital anxiety and depression scale - anxiety; HADS-D, Hospital anxiety and depression scale - depression; IPAQ, Interna-
tional physical activities questionnaire - short form; VAS, visual analog scale – 0-100 mm; * = p<0.05; **p<0.01; ***p<0.000; IPAQ is compared
between levels, Pain and Fatigue is compared between HADS ≥8 and <8
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HADS is scored in two sub-scales, one for depression (HADS-D) and one for anxiety (HADS-A). Maximal score is 21 and ≥8
is cut-off for probable depression or anxiety disorder. IPAQ-results were scored as low-PA, (not reaching moderate/high),
moderate-PA, (≥600 MET-minutes/week) and high-PA, (≥1500 vigorous or 3000 moderate MET-minutes/week). Pain and
fatigue on visual analogue scale (VAS), 0-100 mm were collected from the Swedish Quality Register. Multivariate logistic
regression analysis was used to test the association between pain, fatigue, and IPAQ with HADS-A and HADS-D and χ2

for group differences.

Results: A majority of patients reached or exceeded recommended PA-levels (82.5 %). Anxiety and depression were more
prevalent in patients reporting low PA (Table 1). Moderate or high level of PA was associated with a 70 % lower risk of prob-
able depression (p< 0.01). Each millimeter worsening in fatigue increased the risk of probable anxiety or depression by 2 %
and 3 %, respectively. Each millimeter worsening in pain increased the risk of probable anxiety by 2.5 % (Figure 1).

Conclusion: Physical activity seems to significantly lower the risk of depression. There is an association of worsened pain
and fatigue to increased risk of anxiety and worsened fatigue to increased risk of depression. Further, anxiety and depres-
sion are more prevalent among those failing to reach moderate/high levels of physical activity.

Disclosure: K. Andreasson: None; F. Espinosa-Ortega: None; H. Sandlund: None; H. Alexanderson: None.
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Background/Purpose: Lower socioeconomic status (SES) has been associated with worse health outcomes . Family
income is a key component of SES. This study aimed to assess the association of family income with arthritis in the adult
population in the United States.

Figure 1. Probability of having a HADS-A as a factor of Fatigue (Panel A) and Pain (Panel B), and probability of having a HADS-D ≥8 as a factor of
Pain (Panel C). HADS-A: Hospital Anxiety and Depression Scale for Anxiety, HADS-D: Hospital Anxiety and Depression Scale for Depression
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Methods: Data from the National Health and Nutrition Examination Survey (NHANES) from 2005 to 2018 were analyzed.
The family income to poverty ratio (FIPR) was used as a measure of SES. FIPR was calculated by dividing family
(or individual) income by the poverty guidelines specific to the survey year. FIPR was categorized in 6 levels: FIPR < 1 (for
the lowest income), 1-1.9,2-2.9,3-3.9,4-4.9, ≥5 (for highest income). Arthritis was defined by the participants’ response to
the following question: “Has a doctor or other health professional ever told you that you had arthritis?”.

Results: The unadjusted prevalence of arthritis was 24.73% in the lowest income group (FIPR < 1). The prevalence of arthri-
tis decreased with increasing FIPR, and was 23.87% in the highest income group (FIPR ≥ 5). After adjusting for age, race/
ethnicity, and sex, the prevalence odds of arthritis were lower in participants with FIPR 1-1.9 (aOR, 95% CI: 0.79
(0.70-0.88), p < 0.001); FIPR 2-2.9: (aOR, 95% CI: 0.66 (0.58-0.75), p < 0.001); FIPR 3-3.9 (aOR, 95% CI: 0.64
(0.55-0.75), p< 0.001); FIPR 4-4.9: (aOR 95% CI: 0.67 (0.57-0.77), p < 0.001), and FIPR ≥5: (aOR, 95% CI: 0.57
(0.50-0.65), p < 0.001).

Conclusion: These findings suggest that lower family income is associated with an increased prevalence of arthritis. Tar-
geted interventions should be directed toward closing this socioeconomic gap which can potentially alleviate the disease
burden.

Relationship between FIPR and adjusted odds ratio for arthritis

Disclosure: R. Fayyaz: None; A. Akhlaq: None.
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Background/Purpose: Long covid, a condition whereby signs and symptoms post covid-19 infection continue for more
than 12 weeks and are not explained by an alternative diagnosis, may be more frequent among persons with arthritis. Cur-
rently, little is known whether persons with arthritis are at higher risk for long covid and how long covid affects their function.
Our objectives are 1) to describe long covid in a cohort of persons with a self-reported history of arthritis who had been diag-
nosed with covid-19 in terms of frequency, symptoms and associated factors; and 2) to describe change in function in per-
sons with arthritis and long covid compared to pre-covid status, focusing on: perceived global health status, mobility,
personal care, participation in daily activities, and employment.

Methods: Among 2764 persons with a confirmed covid-19 diagnosis who responded to an online survey, 171 reported a
history of arthritis and formed our study sample. The survey included validated questionnaires: the Newcastle Post-Covid
Syndrome Questionnaire and the Covid-19 Yorkshire Rehabilitation Screen. We calculated the frequency of long covid
(defined as those still troubled by symptoms) and persistent symptoms, and evaluated associated factors using bivariate
analysis and multivariable logistic regression. Among those with long covid, we describe limitations in activity and function
in comparison to pre-covid status. Change was calculated by subtracting the current functional score from the pre-covid
19 score and we categorized degree of change as small, moderate and severe.

Results: In our sample, 53.5% were still troubled by symptoms and the most frequent symptoms were: fatigue, myalgia,
weakness, breathlessness, low mood, anxiety, and sleep disturbance. Factors associated with long covid were female
sex, having been hospitalized for covid, and having at least one other chronic disease. Persons with long covid had substan-
tial declines in function, notably in global health status, usual activities, mobility, personal care, and employment status. For
example, 9.3% hadmajor problems with usual activities pre-covid and this proportion rose to 52.5%with long covid. Fatigue
was a big problem with 88% reporting a change and 52% reporting the decline as being moderate to severe. Also, 37%
reported moderate to severe increase in pain.

Conclusion: Persons with arthritis and long covid have substantial limitations in function compared to pre-covid
status. There is a need to implement effective interventions to improve functional status in persons with arthritis and long
covid.

Disclosure: D. Ehrmann Feldman: None; B. Mazer: None.
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Background/Purpose: Sex and race differences have been observed in clinical outcomes such as patient-reported pain
and function in adults with knee OA. However, few studies have examined sex and race differences in vibration sensitivity
and pressure pain sensitivity, which may better represent neurophysiological changes suggestive of longer-term symptoms.
The purpose of the study was to examine if associations of these neurophysiological assessments with knee OA outcomes
differ across sex and race, which may contribute to known sex and race disparities in clinical outcomes.

Methods: Data were from the 2013-2015 follow-up of the Johnston County Osteoarthritis Project. Exposures were vibra-
tion perception threshold (VPT) and pressure pain threshold (PPT). VPT was measured using a biothesiometer operating
at 120 Hz at the bilateral medial femoral condyle (MFC) and first metatarsophalangeal joint (MTP). PPT was measured on a
0-4 kg scale using a standard mechanical pressure-based dolorimeter operating at 1 kg/sec at the bilateral upper trapezius.
Outcomes were frequency of radiographic knee OA (rKOA, defined as Kellgren-Lawrence grade 2–4), Ksx (defined as knee
pain, aching, or stiffness on most days of any one month in the last 12 months regardless of rKOA status), symptomatic knee
OA (sxKOA, defined as having both rKOA and knee symptoms), and knee pain severity (measured with Knee Injury and
Osteoarthritis Outcome Score (KOOS) Pain Subscale) in each knee. We examined cross-sectional associations of the expo-
sures with the outcomes using separate logistic regression models to calculate odds ratios for dichotomous outcomes and
log linear models to calculate density ratios for knee pain severity, with 95% confidence intervals. Limb-level models were
assessed using generalized estimating equations to account for correlations between limbs and adjusted for relevant covar-
iates (Table 1). Results were presented for the overall sample and separately by sex or race.
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Results:Of 851 and 862 participants available for the VPT and PPT analysis (mean age 71 years, 2/3 female, 1/3 Black, BMI
31 kg/m2), 1585 and 1660 knees were used for complete case analysis, respectively. Higher VPT (higher threshold for vibra-
tion perception) at the MFC and MTP was associated with the presence of all outcomes. Lower PPT (lower threshold for
pain) was associated with greater knee pain severity. Estimates of associations of VPT with all outcomes were similar among
women and men but some estimates were less precise (wider confidence interval) among men than women. Estimates for
PPT were similar among men and women. Estimates of associations of VPT and PPT with all outcomes were similar among
White and Black adults but some estimates were less precise among Black adults than White adults (Table 1).

Conclusion: Diminished vibration perception and greater pressure pain sensitivity were cross-sectionally associated with
worse knee OA outcomes. Associations were similar across sex and race groups, suggesting the neurophysiological
assessments do not largely inform established sex and race disparities in clinical outcomes.

Disclosure: C. Lane: None; L. Thoma: None; C. Alvarez: None; D. Givens: None; A. Nelson: None; A. Goode: None;
K. Foucher: None; Y. Golightly: None.
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Background/Purpose: Social determinants of health (SDoH) significantly impact outcomes of Systemic lupus erythemato-
sus (SLE) patients. However, little is known about the influence of SDoH on research participation in this population. We
examined whether SDoH are associated with survey response times in a population-based SLE cohort. This is crucial as
patient-reported outcomes are fundamental in capturing patient perspectives and informing healthcare interventions.

Methods: Data was sourced from the Georgians Organized Against Lupus (GOAL) 2018-2019 annual patient-reported sur-
vey, a population-based cohort study of validated SLE patients established in Atlanta, Georgia. Survey response times and
completion methods (mail, web, in-person, and by-phone) were collected. Social Vulnerability Index (SVI), a census tract-
based metric linked to participants’ home addresses, was used given its compressive characterization of neighborhood-
level SDoH. Differences in the mean response times by sociodemographic factors and survey completion methods were
tested using two-tailed two-sample t-tests or ANOVA. Associations between response time and SVIs (overall and four the-
matic SVIs) were explored using linear regression analysis.

Results: 695 participants were included in this analysis. The mean age was 50.3 years old [SD 13.4]. The majority of partic-
ipants were female (93.5%) and black (81.1%). 11.5% of participants had no insurance, and 39.7% were below the federal
poverty level. 188 (27.1%) surveys were completed by mail, 440 (63.3%) by web, and 66 (9.5%) in-person or by-phone
(Table). The mean response time was significantly higher for surveys completed by mail than by web (91.0 vs. 52.8,
p< 0.001). Among the surveys completed by mail, quicker response times were associated with participants with lower
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education (p=0.037), less insurance coverage (p=0.002), a non-married status (p=0.019), and income below the federal
poverty level (p=0.004). Survey response times were negatively associated with overall SVI (slope=-96.4, p< 0.001), as well
as all of its four subindices: socioeconomic status (slope=-84.5, p< 0.001), household composition & disability (slope=-76.6,
p=0.001), minority status & language (slope=-70.9, p=0.008), and housing & transportation (slope=-50.4, p=0.028). No
such associations were found in web surveys, though younger participants completed the survey faster online.

Conclusion: Our study shows that SDoH impact mail survey response times in the Georgian SLE population. The overall
SVI and all of its subindices are significantly and negatively linked with response times. SDoH’s influence on response times
varies based on the survey completion method, with insurance, marital, education, and poverty status significant for mail
surveys but not web surveys. While requiring web-based surveys would be ideal, mail surveys are unavoidable, especially
for those with limited access to technology. Tailored strategies are needed to address SDoH disparities when surveying
the SLE populace, especially for underrepresented groups. Further studies are necessary to explore additional interventions
to mitigate SDoH-related barriers in SLE patient surveys.

Disclosure: D. Bao: None; C. Dunlop-Thomas: None; C. Drenkard: None; S. Lim: None.
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Background/Purpose: Rheumatoid Arthritis (RA)patients who switch from oral to subcutaneous methotrexate (MTX) may
experience better response to treatment due to increased bioavailability, enhanced tolerability, increased adherence, fewer
side effects and better clinical response rates. However, the economic impact of such a switch is unknown. The study objec-
tive was to evaluate the incremental cost associated with subcutaneous (Rasuvo®) vs. oral MTX treatment in RA patients.

Methods: A comparative effectiveness study was conducted in adult (18+ years) RA patients on MTX treatment, identified
from the Kaiser Permanente Southern California health plan member population. We employed a prospective cohort study
design with 1:1 matching of oral vs. Rasuvo® users. After obtaining informed consent, patients completed either a web
based or mailed paper survey which recorded their baseline disease activity scores using the MDHAQ’s RAPID3 measure.
We analyzed direct medical expenditure associated with medical office visits (routine and urgent care), hospital outpatient
and ED visits, inpatient and observation stays, pharmacy utilization, laboratory, and radiology utilization during the one-year
following the index prescription fill for MTX. To mitigate potential bias due to non-random treatment assignment, we used
2-stage residual inclusion instrumental variables (2SRI) techniques to evaluate the incremental effect of oral MTX vs Rasuvo®

on total all cause expenditure as well as subgroups of utilization. Depending on the degree of zero mass, either one part or
two part generalized linear model with log link and gamma family distribution with 2SRI correction were specified while con-
fidence intervals were based on 1000 bootstrapped repetitions of these outcome models. Each utilization model adjusted
for baseline disease activity (based on MDHAQ survey), duration of RA (early within 2-years of diagnosis); duration of MTX
use; age, female sex, white race, Hispanic ethnicity, smoking status, body mass index over 30, income category and Charl-
son comorbidity index.
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Results: The baseline self-report survey completion rate was 20% (569/2885; oral methotrexate = 286 and Rasuvo®

= 283). The mean age of the sample was 57 (±15) years with the majority (83%) of female (Table 1). Rasuvo® arm included
a higher proportion of patients with multiple comorbid conditions (29% vs 24%) and who also had higher proportion report-
ing high disease activity (54% vs 36%) (Table 1). Rasuvo® use was associated with significantly higher all cause total expen-
diture $4,704 (95% CI $1,758 to $7,650) which was predominantly a result of higher costs associated with all cause
pharmacy utilization $4,223 (95% CI $1,460 to $6,986) (Table 2). None of the other subgroups of utilization had statistically
significant differences.

Conclusion: In this prospective comparative effectiveness study, patients on subcutaneous methotrexate were associated
with higher total cost which was driven by increased pharmacy expenditure.

Disclosure: A. Kawatkar: Medac, 5, 5; D. Yi: Medac, 5; E. Estrada: Medac, 5; C. Portugal: Medac, 5.
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Background/Purpose: Women living with systemic lupus erythematosus (SLE) are at an increased risk of infections from
human papillomavirus (HPV), and cervical cancer, especially women with higher disease activity who require immunosup-
pression. The objective of this study was to determine cervical cancer screening rates in women with SLE, and to evaluate
their attitudes and beliefs towards screening.

Methods: We conducted a cross-sectional study in which we enrolled consecutive women with a diagnosis of SLE
by 2019 ACR criteria. Eligible women were ≥21 years old, without a prior hysterectomy or history of cervical cancer.
We collected demographics, clinical characteristics, constructs of the Health Beliefs Model (HBM) (susceptibility,
severity, perceived barriers, benefits, cues to action, and self-efficacy) and self-reported last cervical cancer screening
(confirmed with the electronic medical record). Our primary outcome was adherence to cervical cancer screening
according to the American Society for Colposcopy and Cervical Pathology (ASCCP) guidelines. Multivariable logistic
regression models were used to examine the association between the SLE disease activity attributes and the cervical
cancer screening and to explore the mediation effect of HBM constructs between disease activity and screening
adherence.

Results: We enrolled 130 women with SLE to our study, the majority of whom were Black (35%) or Hispanic (52%),
with a median age of 42. The cervical cancer screening adherence rate was 61.5%. Women with higher disease activ-
ity (SLEDAI < 6) underwent screening less frequently than those with low disease activity (76% vs 24%, p < 0.05). Mul-
tivariable logistic regression adjusting for demographics and clinical factors showed higher disease activity had a
decreased odds of being screened than low disease activity (aOR 0.24, 95% CI 0.08-0.76, p < 0.02). HBM con-
structs, particularly perceived barriers (r=-0.30, p< 0.01) and self-efficacy (r=0.21, p< 0.05) were significantly correlated
with the receipt of cervical cancer screening. Multivariable regression models adjusting for covariates and mediation
effects of each HBM construct showed that SLE patients with high disease activity had decreased probability of cervi-
cal cancer screening (’perceived susceptibility’: aOR 0.2548, p < 0.01; ’perceived severity’: aOR 0.2552, p< 0.01; ’per-
ceived barriers’: aOR 0.2809, p< 0.01; ’perceived benefits’: aOR 0.2491, p< 0.01; ’self-efficacy’: aOR 0.2734, p< 0.01;
’cues to action’: aOR 0.2602, p< 0.01).

Conclusion: Our results show that only 61.5% of women with SLE underwent screening according to ASCCP guidelines.
Concerningly, only 24% of those with high disease activity, the highest risk population, had been screened. While some indi-
vidual attitudes and beliefs partially explained these low rates, low odds for screening remained after adjustment. Our find-
ings indicate the need for ascertainment of cervical cancer screening utilization in this high risk population as needed
following ASCCP recommendations.

Disclosure: S. Bruera: None; S. Bowman: None; Y. Huang: None;M. Suarez-Almazor: Celgene, 1, Eli Lilly, 2, Pfizer,
2, Syneos Health, 1; G. Lo: None; E. Chiao: None; M. Lopez-Olivo: None; S. Agarwal: None.
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Background/Purpose: During times of social-distancing, in-person outpatient visits were greatly reduced. Health care pro-
fessionals (HCPs) were dependent on the patient’s reported experience of their disease activity in their assessments of the
wellbeing and inflammatory state, due to lack of physical assessments. Digital biomarkers can support real-world continu-
ous measurements and offer a method for remote quantification of inflammatory joint disease. They are defined as objective,
quantifiable, physiological and behavioural data that are collected and measured with digital devices.

This study uncovers the HCPs perspective on current manners of disease activity monitoring, easing their workload and the
potential of digital biomarkers.

Methods: A Design Thinking approach is followed for digital biomarker development. It is a human-centered problem solv-
ing approach that leverages iteration, empathy and collective idea generation to tackle complex challenges. Semi-structured
online focus group discussions were conducted. Pilot 1-1 interviews were executed to assess the interview script. The script
is underpinned by the graphical framework for clinical decision making (Charlin 2012) and the theoretical domain framework
(Cane 2012). One moderator and three alternating observers facilitated the sessions. All interviews were audio-recorded,
transcribed to verbatim and coded.

Quotes of the HCPs and the design thinking process
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Results: Six focus groups were organised, with a total of 28 HCPs. Participants were rheumatologists (N= 19, age 47 ± 9,
50% male) and rheumatology nurses (N = 9, age 51 ± 6, 0% male). The main findings about digital biomarkers in relation to
current practices were: Trust; HCPs felt self-assured about their own abilities of physical evaluation, reading patients and
their gut feeling. Trust in flare detection with digital biomarkers and machine learning was low. It was expected that much dis-
ease activity is missed and many false-positive flares are detected. Biomarkers should be valid, reliable and sensitive to
change. Innovation should improve quality of care; No consensus about a golden standard of care exists. HCPs were afraid
that with digital biomarkers personal interaction recedes to the background and quality of care is compromised. Personal
interaction was marked as essential to raise sensitive topics and stimulate therapy adherence. Benefits of digital biomarkers;
HCPs enjoyed the delivery of efficient and effective care. They disliked repetition and the high administrative burden.
In the HCPs opinion digital biomarkers could establish disease activity prior to the consultation, so time could be spent on
what matters to the patient. New technologies should however not add to frustrations and make way for things that
really matter.

Conclusion: The following problem statement from the HCPs perspective can be formulated: "In limited time we take many
actions. We spend time on both disease and emotional support of our patients. Our workload is high and trivial tasks such as
administration take too much of our time. Instead we want to focus on what’s relevant to the patient. We are confident about
our own abilities and, only if technology is proven to be valuable, valid, reliable and accepted by our patients it can be used in
clinical practice."

Disclosure: p. de Groot: None; J. Luime: None;M. Kok: None;m. vis: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Dutch Arthritis
Foundation, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; i. Tchetverikov: None.
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Background/Purpose: We developed an electronic health record (EHR)-based patient-facing sidecar dashboard applica-
tion to display RA outcomes, including disease activity, functional status, and pain scores over time (“RA dashboard”). User
log data is a novel data source that makes it possible to examine provider engagement with technology. We analyzed user
log data from the RA dashboard to examine patterns of provider engagement with this health-information technology
(IT) tool in the context of a pragmatic clinical trial.

Methods: The RA dashboard was implemented at a single academic rheumatology clinic as part of a stepped-wedge prag-
matic trial in which 24 providers were randomized into 4 trial clusters between August 2021 and September 2022. User log
data were collected from the initial roll-out through April 2023. The primary outcome was the number of “actions” taken by
providers on the dashboard: possible actions included refresh, print, show/hide different sections of the dashboard, and
scrolling up/down on the page or backward/forward through historical data. Provider characteristics included level of
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training, monthly patient volume (for patients with any diagnosis); percent of total visits that were completed via telehealth
(video or telephone), and randomization cluster (Table). We examined engagement with the dashboard (proportion of visits
with at least 1 action) overall, over time, and by provider characteristics using proportions and statistical control charts.

Results: Most providers were attendings with ≥ 10 patient visits per month; 50% of providers performed more than
half of their visits via telehealth (Table). In total, 2,066 RA visits occurred after the dashboard was rolled out,
998 (48%) of which occurred in-person. Overall, the dashboard was used during 23% of RA patient visits, although
this percentage was higher among in-person visits compared to telehealth visits (37% vs. 10%). Among in-person
visits with any dashboard actions (N=372), there was a mean (SD) of 15.6 (20.5) actions of any kind. Refresh was
the most common action (occurring in 81% of in-person visits with any actions), followed by scrolling up/down
(67%) and show/hide (7%). Engagement with the dashboard was relatively stable over time (range 0-30% for all visits;
0-56% for in-person visits over the study period). Providers with ≥ 10 patient visits per month and providers who per-
formed fewer visits via telehealth had more engagement compared to providers with lower patient volumes, and pro-
viders with more telehealth, respectively.

Conclusion: User log data is a feasible method to monitor provider engagement with a novel health IT tool in the context of a
pragmatic trial. Overall engagement with the RA dashboard was low, although we observed more engagement for in-person
visits and among providers with higher patient volumes. Trials of technology need to plan for high variability in provider
engagement and consider strategies to include highly engaged providers in order to accurately measure the effect of tech-
nology on health outcomes.

Disclosure: L. Jacobsohn: None; E. Kersey: None; J. Li: None; C. Nasrallah: None; C. Wilson: None; C. Young:
None; C. Young: None; A. Hamblin: None; J. Yazdany: Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2;
G. Schmajuk: None.

Abstract Number: 0159

Understanding the Economic Impact of Autoimmune Eye Disease in the
United States

Krati Chauhan1, Steven Scaife2 and Michael Buhnerkempe1, 1Southern Illinois University - School of Medicine,
Springfield, IL, 2Southen Illinois University - School of Medicine., Springfield, IL

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Health Services Research Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Eye involvement is an important cause of morbidity in rheumatology patients. Inflammatory
eye diseases include conditions like scleritis, uveitis, retinitis and orbital inflammation. The complexity of these conditions
requires specialized care resulting in significant financial burden for patients and the healthcare system. Identifying this finan-
cial burden is the first step towards developing strategies to address it. However, there is a lack of national data for the health
care cost associated with inflammatory eye diseases. This study assesses health care cost due to ocular inflammatory dis-
eases using the National Inpatient Sample (NIS), a nationally representative sample of hospital discharges in the
United States.
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Methods:We have conducted a retrospective analysis of the National Inpatient Sample (NIS) from 2016-2019. Patients with
a primary diagnosis of uveitis and ocular inflammation were identified using International Classification of Diseases, Tenth
Revision (ICD-10) codes. NIS is the largest all payer database developed by the Healthcare Cost and Utilization Project
(HCUP) in the US and is ideal for investigating national estimates for health care cost. Healthcare costs are identified by ana-
lyzing aggregate and average hospital charges, aggregate and average hospital cost and length of stay.

Charge is the amount hospital billed and cost is the actual cost of hospital stay. Charges are converted to costs using cost-
to-charge ratios based on hospital accounting reports from the Centers for Medicare and Medicaid Services (CMS).
Descriptive statistics are used to present the demographics and cost characteristics of patients.

Results: A total of 6105 uveitis and ocular inflammation related hospitalizations were identified in the NIS database from
2016-2019. The average age of patients during the study period ranged between 50-54 years and a higher number of
patients were males. The mean length of hospital stay was 6.3 (±.5) days.

The total healthcare costs for uveitis and ocular inflammation related hospitalizations for the years 2016-2019 was $
82,739,013 and it increased from the years 2016 to 2019. Breakdown of patient demographics, total and aggregate hospi-
tal charges, total and aggregate hospital cost and length of stay for individual years from 2016-2019 are shown in the table.

Conclusion: Inflammatory eye diseases impose substantial economic burden on both the patients and the healthcare sys-
tem. Identifying the financial impact will help patients and healthcare providers in making informed treatment decisions. Fur-
ther research is necessary to identify the cost-effectiveness of management strategies for inflammatory eye diseases.

Demographics of patients with Uveitis and Ocular inflammation: 2016-2019: National Inpatient Sample.
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Health care expenditure for patients with Uveitis and Ocular Inflammation in the United States: 2016-2019: National Inpatient
Sample.

Disclosure: K. Chauhan: None; S. Scaife: None; M. Buhnerkempe: None.
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Background/Purpose: Magnetic resonance imaging (MRI) is frequently used in patients with chronic back pain (CBP) to
diagnose mechanical and inflammatory diseases, including axial spondyloarthritis (axSpA). Recent data suggest sacroiliac
joints (SIJ) MRI findings in axSpA may differ according to sex1. Whether this holds true for spinal MRI and other causes of
CBP is currently unknown. Our aim was to analyze spinal and SIJ MRI findings in young male and female patients with CBP.

Methods: The "Strategy for a Hospital Early Referral in Patients with Axial Spondyloarthritis" (SHERPAS) is a prospective
ongoing study recruiting young patients (18 to 40 years) with CBP asked to undergo an MRI of the spine by other specialists
different than rheumatologists in a tertiary hospital, starting in September 2021. After inclusion, an additional MRI of the SIJ,

Table. Findings in spinal and sacroiliac joints magnetic resonance imaging

Figure. Patients with any reported finding (structural or inflammatory) in spine or sacroiliac joint magnetic resonance imaging. Colored: any finding.
Striped: no findings.
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followed by a rheumatology visit and eligible blood tests were performed. Dataset for this interim analysis was locked in
October 2022. The protocol for MRI of the spine used a 1.5T scanner to acquire sagittal T1-weighted turbo spin echo
(TSE) and T2- weighted TSE, both for the lateral sides of vertebral bodies, and T2-Multistack. On top of this, an MRI of the
SIJ, which involved T1-TSE, T2- weighted SPAIR and short-tau inversion recovery (STIR) sequences, was performed. MRI
findings were assessed according to clinical practice by one of the four musculoskeletal radiologists working in the centre,
describing the presence of mechanical lesions (spondylolisthesis, spondylolysis, disc herniation, disc protrusion, facet joints
abnormalities), inflammatory findings (both SIJ and spine), and SIJ structural findings. For this analysis, results were stratified
by sex.

Results: Among152 recruited patients, 85 (55.9%) were female; mean age was 34.2 (5.3) years. Spinal MRI findings were
reported in 130 (87.2%) patients, with no differences between sexes (male 90.8% vs female 84.5%, p=0.3). As shown in
Table, the most frequent diagnosis in both sexes were disc protrusion, followed by disc herniation. Inflammatory spinal find-
ings were detected only in one male patient. No differences were found for any of the spinal lesions. SIJ MRI findings were
reported in 49 (33.1%) patients, being numerically more frequently observed in males than females (41.5% vs 26.5%;
p=0.08). Concurrence of both structural and inflammatory lesions was more frequently in males (9.2% vs 1.2%, p< 0.05),
while no differences in isolate SIJ MRI findings were found between sexes. Overall, 45 (29.6%) patients presented findings
both in the spine and SIJ (Figure).

Conclusion: In young patients who are requested a spinal MRI by other specialists different than rheumatologists, spinal
lesions are reported in most patients, and similarly in males and females. Remarkably, SIJ MRI findings are reported in one
out of three patients in this population, being more frequently in males.

Disclosure: D. Benavent: Abbvie, 5, Galapagos, 6, Janssen, 6, Novartis, 5, Roche, 6;M. Tapia: None; V. muley: None;
D. Bernabeu: None; C. Plasencia-Rodríguez: Abbvie, 5, 6, Eli Lilly, 6, Novartis, 5, Pfizer, 5, 6, Roche, 6; A. Balsa:
AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5, 6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5,
6, UCB, 1, 5, 6; V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake, 2, MSD,
2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6.
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Background/Purpose: National treatment recommendations are often used to optimize patient care and may differ from
international recommendations. The aim of this study was to assess differences and similarities between the EULAR and
ASAS-EULAR recommendations for the treatment of patients with PsA and axSpA, respectively, versus national PsA and
axSpA treatment recommendations across Europe.

Methods: Rheumatologists from 15 European countries (Czech Republic, Denmark, Estonia, Finland, Iceland, Italy,
Netherlands, Norway, Portugal, Romania, Slovenia, Spain, Sweden, Switzerland, and the United Kingdom) compared the
most recent national treatment recommendations for PsA and axSpA with the “EULAR recommendations for the manage-
ment of PsA with pharmacological therapies: 2019 update”1 and the “2016 update of the ASAS-EULAR recommendations
for axSpA”2, in an online survey conducted between October 2021 and April 2022. The study was an initiative of the
European Spondyloarthritis Research Collaboration Network (EuroSpA RCN).3

Figure 1a, Differences and similarities between EULAR and national treatment recommendations for patients with PsA
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Results: Three countries (Czech Republic, Netherlands, and Spain) followed all EULAR recommendations for treating patients
with PsA and four countries (Czech Republic, Italy, Spain, and Switzerland) all ASAS-EULAR recommendations for axSpA. Five
countries had no national treatment recommendations for PsA and/or axSpA, but had other rules or regulations to follow, for
which the comparisons in this study were performed. In six countries, the national treatment recommendations for PsA pre-
dated the 2019 EULAR recommendations and in one country the national treatment recommendations for axSpA predated
the 2016 ASAS-EULAR recommendations. More differences were seen between the EULAR and the national treatment rec-
ommendations for PsA than between the ASAS-EULAR and the national treatment recommendations for axSpA (Figure 1a,b).

Discrepancies between international and national treatment recommendations included: Entry criteria for start of a biologic/
targeted synthetic disease-modifying anti-rheumatic drug (b/tsDMARD) varied and were the most stringent in Romania,
where DAPSA >28 for PsA and BASDAI >6 and ASDAS ≥2.5 for axSpA were required for the start of a bDMARD. Regarding
PsA, in two countries (Finland and Switzerland) a conventional synthetic DMARD should be initiated before a b/tsDMARD
including in patients with predominantly enthesal or axial disease. In several countries, no preference for interleukin-17 inhib-
itors was given for PsA patients with significant skin involvement. The positioning of Janus Kinase inhibitors (JAKi) differed
across countries, e.g. in Estonia JAKi were indicated after failure of two tumor necrosis factor inhibitors and in Romania JAKi
were positioned at the same level as bDMARDs. Phosphodiesterase-4 inhibitors were not in use or not reimbursed in most
countries. Analgesics were not specifically mentioned in several of the national treatment recommendations.

Conclusion: Only a few European countries incorporated all EULAR and ASAS/EULAR treatment recommendations in their
national recommendations. The potential impact of this on access to b/tsDMARD treatments needs to be further explored.

Disclosure: B. Michelsen: Novartis, 5;M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-
Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6,
MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6,
Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6; M. Nissen: AbbVie/Abbott, 2, Eli Lilly, 2, 12, Involved in Clinical Trial, Janssen,
2, Novartis, 6, 12, research funding paid to institution, Pfizer, 6, UCB, 2, 12, funding support to attend EULAR 2023,
paid to institution; A. Ciurea: None; B. Moeller: None; L. Ørnbjerg: Novartis, 5; J. Zavada: None; B. Glintborg: Abb-
Vie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Sandoz, 5; A. MacDonald: Galapagos, 6; K. Laas: None; D. Nordstrom:
AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, UCB, 2; B. Gudbjornsson: Nordic-Pharma, 6, Novar-
tis, 2, 6; F. Iannone: Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5,
UCB, 2, 5; P. Hellamand: Novartis, 12, Research grant to employer (not to me); T. Kvien: AbbVie/Abbott, 1, 2, 6, Bris-
tol-Myers Squibb(BMS), 5, Galapagos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6,
UCB, 2, 5, 6; A. Rodrigues: AbbVie/Abbott, 5, Amgen, 5, 6, Novartis, 5, Pfizer, 5; C. Codreanu: AbbVie/Abbott, 2, 6,

Figure 1b, Differences and similarities between ASAS-EULAR and national treatment recommendations for patients with axSpA

295



Amgen, 1, 6, Boehringer-Ingelheim, 1, 6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6; Z. Rotar: None; I. Castrejon: None;
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Background/Purpose: Many rheumatic diseases disproportionately affect women of childbearing age. Advances in the
field of rheumatology have led to an increase in targeted treatment agents. Many of these agents have known adverse
effects on pregnancy and the developing fetus. At this crossroads of rheumatology and reproductive health, outcomes
can be improved by proper planning and education. Guidelines for contraception use based on disease states are available;
however, very few studies have evaluated the current rates of contraception counseling and family planning services made
available to patients receiving rheumatological care. There are multiple barriers to health care delivery, and with the change
in the recent legislature affecting access to abortion services, we hypothesize that more barriers may have been added.
We aim to describe current practices for reproductive health counseling in practicing rheumatologists in academic affiliated
institutions and describe the barriers to providing such care through an electronic survey.

Methods: A cross-sectional survey designed in REDcap was sent to rheumatologists in the city of Houston associated with
academic institutions. The survey inquired about physician demographics, practice characteristics, knowledge and beliefs
regarding reproductive health counseling and physician-reported barriers to providing reproductive health. The information
from the survey was extracted as de-identified data and analyzed using REDcap.

Results: 59 participants were approached via e-survey. Of the 21 survey responders (35.6%), most were between
26-45 years of age, female physicians in university-based practice. The providers reported they see on an average >30
patients in a week with 25 to 50% these patients being female of reproductive age group. All providers reported it is their role
to ask about sexual activity and contraception use. About 60% of physicians reported counseling regarding postpartum and
breastfeeding as a part of reproductive health counseling. Only one third (28.6%) considered counseling regarding fertility as
part of their role in reproductive health counseling. Most providers (90.5%) reported documentation of current contraceptive
use as a requirement before initiation of teratogenic medication - with the same requirement for refill. The common barrier to
provide reproductive health counseling was time (61.9%) and the second most common barrier reported was access to
OBGYN services (57.1%). Most providers (42.9%) reported medico-legal implications as a barrier since the ruling, while
38.1% noted no changes in barriers since the ruling.
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Conclusion: The survey suggests Houston rheumatologists consider reproductive health counseling as an integral part of
their role with focus on pregnancy planning, breastfeeding, and postpartum care. Fertility counseling is not considered part
of routine counseling. 38.1% respondents noted lack of change in practice or barriers following the legal ruling, which indi-
cates there are existing barriers in the system, which can be optimized to provide comprehensive reproductive counseling.
A follow up interview with select survey respondents is planned to define these barriers, beliefs and practices.

Self Reported Survey Results for Reproductive Health Counseling in Rheumatology Practice in Houston, TX

Disclosure: R. Desai: None; M. Subash: None.
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Background/Purpose: Understanding glucocorticoid (GC) exposure is critical for observational analyses in rheumatology.
However, obtaining an accurate measure of GC exposure, including dosage and duration, has been challenging, particularly
using electronic health record (EHR) data. In this study, we compared GC medication data derived from the EHRs of
234 rheumatology practices to corresponding Medicare claims for patients with rheumatoid arthritis (RA).

Methods: Data derived from RISE, a national, EHR-enabled registry that passively collects data on all patients seen by
participating rheumatology practices, and linked Medicare Part D claims. We included patients ≥ 18 years with RA (≥ 2
visits with RA codes ≥ 30 days apart) with oral GCs documented in both the EHR and Medicare during 2018. We
extracted GC records from 3 sources: EHR e-prescriptions (orders), EHR medication lists (“med list”), and Medicare
claims. GCs were identified using NDC codes and brand and generic names; all doses were converted to prednisone
equivalents. EHR records with missing stop dates (37% of e-prescription records and 86% of med list records) were
assumed to last 90 days. GC records from each data source were aggregated to the patient level and daily dose
was calculated as the sum of all GC records active on a given day. Daily doses were averaged over 365 days to cal-
culate an average daily dose during 2018.
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We compared GC exposure calculated from 1. EHR e-prescriptions with Medicare claims (from RISE prescribers only); and
among those patients for whom e-prescription data was not available, 2. EHR med lists with Medicare claims (from any pre-
scriber). We calculated the accuracy of EHR records vs. Medicare claims for classifying patients as users (yes/no) of GC at
different daily doses and durations.

Results: We included 12,537 patients with RA in the e-prescription analysis and 3,177 in the med list analysis (Table). Both
groups had similar demographics ( >75% female, mean (SD) age 72.3 (8.0) years) but most patients in the e-prescription
analysis came from practices using NextGen, while the majority in the med list analysis came from practices using eMDs.
Nearly all GC records were for prednisone (90%). In the e-prescription analysis, the median average daily GC dose was
higher in EHR data compared to Medicare claims (median (IQR) 3.1 mg (1.4-5.1) vs. 2.5 mg (0.9-4.8)); on the contrary,
median average daily dose was lower in EHR med lists compared to Medicare claims (median 2.5 mg (1.2-4.9) vs. 3.0
(1.2-5.2)). In both analyses, 83-88% patients had an EHR average daily GC dose within 5 mg of their Medicare dose;
30-40% were within 1 mg. Accuracy for classifying patients as GC users of particular doses and durations based on EHR
data varied from 0.59 to 0.95 but was highest for patients receiving >10 mg prednisone daily for durations > 180 days
(Figure).

Conclusion: In this national study, we found discrepancies between GC exposure derived from two sources of EHR data (e-
prescription orders and medication lists) and Medicare Part D claims among patients with RA. Caution should be exercised
when using EHR data to derive GC exposure over short periods but may be suitable for ascertaining GC exposure at higher
daily doses taken for longer periods of time.

Disclosure: J. Li: None; J. Kay: Pfizer, 12, Own Stock; S. Abada: None; A. Palmowski: None; R. Stovall: None;
J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; G. Schmajuk: None.
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Background/Purpose: The rapid adaptation of telemedicine in rheumatology practice brings standardization, reliability and
legality challenges. Therefore, it is necessary to develop dependable virtual instruments for the accurate assessment of
patients, which are comparable to the standard face-to-face examination. We have developed a virtual musculoskeletal
examination, and this communication highlights its usefulness in assessing the disease activity in patients with rheumatoid
arthritis (RA).

Methods: Thirty follow-up patients with RA (29 women) attending the rheumatology OPD clinic of a tertiary care hospital
were recruited over a month. Disease activity was independently assessed using a novel virtual MSK (Virtual DAS 28 ESR/
CDAI) examination method (Table 1 and 2) and a standard in-person method (DAS 28 ESR/CDAI) by two different examiners
blinded to each other’s results. (Table 3)To determine test-retest reliability, we used intra-class correlation coefficients, and
for the degree of agreement, we used Bland-Altman plots

Results: The reliability of assessments between the two examiners, as judged by inter-class correlation, was excellent for
Diease Activity Score of RA (DAS–28 ESR) and Clinical Disease Activity Index (CDAI) (ICC > 0.9), good for the total tender
joint count and swollen joint count (ICC 0.75-0.91), and moderate for global physician assessment (0.50-0.75). (Table 3)
Thus, the observations of two examiners to calculate disease activity using virtual and standard methods are reliable and
reproducible across all measurements, based on an excellent intraclass correlation coefficient. The level of agreement tested
using a Bland Altman plot showed that the mean absolute difference (bias) between Virtual DAS ESR 28 and DAS 28 ESR
was 0.084 (% 95 CI -0.05782 to 0.2265) with p = 0.2348, which was well below the minimal clinically important difference
(MCID) for DAS-ESR, which was 1.2, suggesting an acceptable level of agreement. Similarly, the mean absolute difference
(bias) between the Clinical disease activity index (CDAI) and Virtual CDAI was 0.9667 (% 95 CI-0.1705 to 2.1039) with
P=0.0927, which was well below the MCID for CDAI, which is 12, suggesting an acceptable level of agreement. There
was a significant difference in the level of agreement concerning the total number of swollen joints counted. Thus ,there
was an acceptable level of agreement between the two examiners in calculating disease activity virtually and in person using
the novel MSK examination method.

Conclusion: Our novel virtual MSK test is consistent and comparable to the in-person assessment of follow-up patients in
rheumatoid arthritis with regard to the measurement of disease activity. Although there was some variability in the number
of swollen joints, the new approach showed good reliability and an acceptable level of agreement. It is pragmatic, and we
recommend its further refinement for routine use in tele-consultancy.
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Table 1. Showing method of virtual musculoskeletal examination (MSK) at the Proximal interphalangeal joint (PIP), metacarpophalangeal joint
(MCP) and Wrist joint .
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Table 2. Showing method of virtual musculoskeletal examination (MSK) at the elbow joint ,Shoulder and Knee joint .
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Table 3.: Showing methodology and mean arithmetic differences across individual joint counts derived from Bland Altman Plot.
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Background/Purpose: Limited information is available regarding how medical comorbidities affect the outcomes of total
knee arthroplasty (TKA). The association of medical comorbidities with post-TKA outcomes may vary by the primary under-
lying cause leading to TKA. We evaluated the association of hypothyroidism with TKA outcomes, overall and by the primary
diagnoses categorized as knee osteoarthritis (OA), avascular necrosis (AVN), fractures, and inflammatory arthritis including
rheumatoid arthritis (RA), or spondylarthritis (SpA) (ankylosing spondylitis (AS), psoriatic arthritis (PsA)).

Methods:We identified all patients in the 2019 national inpatient sample (NIS) that received primary TKA and stratified them
based on primary diagnoses. The population was stratified into knee OA (N=529,621), traumatic arthritis (N=7,690) and
inflammatory arthritis (RA, AS, or PsA; N=1,175) and other diagnoses. Hypothyroidism was determined using secondary
diagnoses. We assessed clinical and healthcare utilization outcomes as endpoints using multivariable-adjusted regression
analyses adjusted for race, age, sex, hospital bed size, census region and teaching status.

Results: Total cohort population was 563,381 Mean age was 67.18 years, 61.6% were female, and mean length of stay
was 2.12 days.

Overall, hypothyroidism was associated with increased adjusted odds of non-routine discharge, blood transfusion, acute
renal failure (ARF), and anemia (p≤0.037 each). In the knee OA cohort, hypothyroidism was associated with increased
adjusted odds of non-routine discharge, ARF, and anemia (p≤0.025 each). Hypothyroidism was not associated with any
complications or adverse patient outcomes in the traumatic or inflammatory arthritis cohorts.

Conclusion:Hypothyroidism impacts TKA outcomes, particularly in patients with knee OA. These findings hold crucial impli-
cations for patient care and guidance for orthopedic surgeons, emphasizing the necessity for thorough preoperative evalu-
ations and care plans. By better understanding these risks, we can enhance patient outcomes and streamline surgical
protocols.
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from Zimmer Biomet Holdings. JAS received food and beverage payments from Intuitive Surgical Inc./Philips Elec,
Other, 12, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two labs Inc., Adept Field Solutions, Clinical Care
options, Clearview healthcare partners, Putnam.

Abstract Number: 0166

Annual Economic Burden for Patients with Familial Hypophosphatemia
in the United States

Zhiyi Li1, Elizabeth Marchlewicz2, Danae Black2, Hana Schwartz2, Yang Zhao1 and Erik Imel3, 1Kyowa Kirin North
America, Bedminster, NJ, 2Merative, Cambridge, MA, 3Indiana University School of Medicine, Indianapolis, IN

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Health Services Research Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Familial hypophosphatemia (FH) is most commonly due to phosphate regulating endopeptidase
X-linked (PHEX) gene mutations resulting in renal phosphate wasting, which leads to rickets, osteomalacia and other mus-
culoskeletal consequences. X-linked hypophosphatemia, the most common form of FH, may be treated with burosumab.
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However, the healthcare utilization and economic burden of FH among burosumab-naïve patients has not been character-
ized in the United States (US). This study aimed to examine healthcare utilization and costs for burosumab-naïve patients
with FH, compared with demographically matched controls without FH.

Methods: Using the Merative™MarketScan® Commercial and Medicare US administrative claims databases, patients with
>1 diagnosis code for FH (ICD10:E83.31) between 1/1/2018-12/31/2021, and continuous database enrollment for
12-months pre-and post-index were identified. The index date was defined as the date of the first FH diagnosis. FH patients
were demographically matched 1:3 to non-FH control patients based on age group (0-11, 12-17, 18-29, 30-39, 40-40,
50-64, 65+), sex, geographic region, payer, and index year. Healthcare utilization and costs were assessed in the
12-month post-index period and adjusted to 2021 dollars using the medical care component of the Consumer Price Index.
The Charlson Comorbidity index (CCI) score was reported in the 12-month pre-index period as a measure of baseline health
status. Results were reported overall and stratified by age groups.

Results: Matched burosumab-naïve FH patients (n=570) and non-FH controls (n=1,710) were 57.0% female, 53.0% with
an index year in 2018-2019, and with a mean (standard deviation [SD]) age of 47.2 (19.9) and 46.2 (18.3) years (10.4%,
76.2%, and 13.5% were < 18, 18-64, and 65+ years respectively). Baseline CCI score was significantly greater among FH
patients than controls (1.9 [2.6] vs. 0.2 [0.9], P< 0.001). Annual all-cause healthcare utilization was greater among FH
patients compared with controls: inpatient (IP) admissions (60.4% vs. 4.3%), emergency room (ER) visits (51.6%
vs. 15.7%), and outpatient (OP) pharmacy (95.8% vs. 71.1%) (all P< 0.001). FH patients also had a higher mean number
of IP admissions (1.2 [1.8] vs. 0.1 [0.3]), ER visits (1.3 [2.1] vs. 0.2 [0.6]), and OP pharmacy prescriptions (36.8 [32.1]
vs. 8.3 [14.8]) (all P< 0.001). Annual mean total healthcare costs were significantly higher among FH patients than controls
($118,770 [$316,629] vs. $5,627 [$18,381]), driven by greater IP costs ($67,671 [$277,681] vs. $1,526 [$12,268]), OP
costs ($35,347 [$86,914] vs. $3,154 [$11,026]), and OP pharmacy costs ($15,753 [$86,994] vs. $947 [$4,379]) (all
P< 0.001). Similar trends were observed among age-stratified FH patients and non-FH controls.

Conclusion: FH patients incur substantially higher healthcare utilization, costs, and comorbidity burden compared with non-
FH controls.

Disclosure: Z. Li: Kyowa Kirin North America, 3; E. Marchlewicz: Merative, 3; D. Black: Merative, 3; H. Schwartz:
Merative, 3; Y. Zhao: Kyowa Kirin, 3; E. Imel: Kyowa Kirin, 2.
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Background/Purpose: Tumor-induced osteomalacia (TIO) is an ultra-rare paraneoplastic disorder, characterized by renal
phosphate wasting due to increased production of fibroblast growth factor 23 (FGF23). Chronic hypophosphatemia causes
the accumulation of severe musculoskeletal morbidities, and delays in diagnosis are common, which can lead to consider-
able healthcare resource use (HCRU). The objective of this study is to estimate HCRU from histories of adults with TIO not
curable by surgery, prior to enrollment in the UX023T-CL201 burosumab phase 2 trial.

Methods: Histories of the 14 TIO patients enrolled in UX023T-CL201 were assessed independently by two reviewers. Data
related to clinical events directly associated with HCRU were extracted and categorized.

Results: Mean age of TIO subjects enrolled in the trial was 56.9 ± 10.3 years (range 33-68); 57% (8) were male. Mean time
between first symptoms and TIO diagnosis was 4.2 ± 4.1 years (range 0.1-13.2); mean time since diagnosis was 13.7
± 13.0 years (range 0.7-35.8). Tumors were identified in 71% (10) patients, with surgical removal attempted in 64% (9).

Subjects underwent a mean of 11.1 ± 13.2 tumor investigations (range 1-46). The most frequent were magnetic resonance
imaging (mean 4.9 ± 7.5 per patient; range 0-29), positron emission tomography/computed tomography (mean 1.9 ± 5.3;
range 0-20), octreotide scan (mean 1.4 ± 2.3; range 0-7), and computed tomography (mean 1.3 ± 1.8; range 0-5).

All patients had a history of active vitamin D treatment, and 93% (13) had a history of oral phosphate treatment, with a mean
duration of 10.4 ± 12.5 (range 0.3-35.0) and 10.5 ± 12.2 years (range 1.2-35.0), respectively.

History of fracture was reported in 93% (13) patients, with a mean of 5.4 ± 6.8 fractures per patient (range 0-28). The most
frequently reported fracture locations were the ribs (mean 1.6 ± 3.3 fractures; range 0-13), foot/ankle (mean 1.0 ± 2.1; range
0-8), and femur (mean 0.7 ± 0.9; range 0-2).

Orthopedic procedures included spinal laminectomy in 21% (3) subjects, spinal corpectomy in 14% (2) subjects, and hip
and knee arthroplasty in 14% (2) subjects each.

Conclusion: TIO is associated with substantial HCRU resulting from diagnosis, attempted tumor localization/removal, and
disease management.

Disclosure: S. Jan de Beur: Amgen, 2, Ascendis Pharma, 2, Inozyme Pharma, 2, Kyowa Kirin, 2, Mereo BioPharma,
5, Ultragenyx, 2, 5; T. Carpenter: Kyowa Kirin, 2, Ultragenyx, 2, 5, Viridian Therapeutics, 2; K. Dahir: Alexion/AstraZe-
neca, 2, 5, Ultragenyx, 2, 5; E. Imel: Kyowa Kirin, 2, Ultragenyx, 2, 5; M. Belén Zanchetta: Adium, 2, Amgen, 2, Ultra-
genyx, 2; A. Williams: Kyowa Kirin International, 3; Z. Li: Kyowa Kirin North America, 3; M. Sharp: Kyowa Kirin
International, 3; B. Johnson: Kyowa Kirin International, 3.
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Background/Purpose: Initiating treatment in patients with psoriasis (PsO) who have unrecognized Psoriatic arthritis (PsA)
may slow disease progression and improve long-term outcomes. Several candidate biomarkers are currently being studied
to identify patients with unrecognized PsA. A biomarker test will ultimately only be successful if it is used – not just because of
its clinical utility, but also its value which leads to reimbursement by payors. With product development process for bio-
markers being expensive and subject to uncertainties, Early Health Technology Assessment (eHTA) can help indicate the
commercial potential of a product to guide decisions in development decision-making. This study aimed to identify the
required performance metrics that potential PsA biomarkers would need to achieve in order to be considered cost-effective.

Methods: We developed further an existing Markov model informed by literature and expert opinion. The model followed a
cohort of patients aged 45-years with moderate PsO seen at a dermatology clinic and in which PsA was prevalent but unrec-
ognized. In the biomarker arm, candidate biomarker tests were assumed to be administered at baseline, and patients who
screened positive would accept combination conventional Disease-Modifying Antirheumatic Drug (cDMARD) and biologic
treatment to slow disease progression. In the current practice are, patients with PsA were assumed to be clinically detected.
Disease progression was modeled as linear changes in Health Assessment Questionnaire (HAQ) and PASI scores. We
assumed a range of values for sensitivity, specificity, and biomarker price based on currently development progress. The
time horizon was 40 years. Scenario analyses considered biomarker use in patients with mild and severe PsO separately.

Results: In the base case, using a biomarker test with a sensitivity of 70%, specificity of 80% and a price of $500 was asso-
ciated with increased cost of $817.49 and additional 0.02 QALY per patient compared to no screening (ICER $47,566.29).
Multi-way analyses showed that sensitivity could be as low as 60% and considered cost-effective if specificity was at least
88% and the biomarker was priced at $500. At a price of $1,000, only a near perfect test would be considered cost-
effective. Model results were sensitive to the HAQ progression under combination treatment, cDMARD costs, and the

The product development stages of biomarker tests and timing of economic evaluation models assessing product viability. Clinical validation I and
II reflect retrospective and prospective trial/study designs, respectively. Adapted from Ijzerman and Steuten (2011)
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assumed start time of biologic DMARD treatment. Using a biomarker test in patients with mild PsO seen in primary care was
a dominant strategy while screening in patients with severe PsO seen at a dermatology clinic was a dominated strategy
(more benefit at less cost) compared to no screening.

Conclusion: This eHTA found that future PsA biomarker tests can be considered cost-effective if they can achieve modest
performance, are used in a patient population with moderate PsO, and priced appropriately. Results support the continued
product development of biomarker tests, and provide thresholds to guide decision-making on which biomarkers to pursue.

Two-way sensitivity analysis plots showing incremental cost-effectiveness ratios for combinations of sensitivity and specific-
ity at three price points for a hypothetical biomarker test used in three patient populations. Abbreviations: GP = General
practitioner, PsO = Psoriasis, Sens. = Sensitivity, Spec. = Specificity, QALY = Quality-adjusted life-years.

Disclosure: N. Bansback: None; A. Tam: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Cel-
gene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5;
V. Kulasingam: None; E. Spackman: None; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca, 3, Bristol-
Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.
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Background/Purpose: Immune-mediated necrotizing myopathies (IMNM) is a subgroup of immune-mediated myopathies
(IMM). The diagnosis of IMNM relied on the presence of proximal muscle weakness, high levels of creatinine kinase (CK) and
myofiber necrosis assessment through muscle biopsy. In 2018, the European Neuromuscular Centre (ENMC) recom-
mended running anti-HMGCR and anti-SRP tests on patients with suspected IMNM and if the results were negative, then
patients will undergo muscle biopsy for a diagnostic confirmation. Clinical practice is moving gradually towards ENMC diag-
nosis criteria, but no economic analysis has been done yet. This study assessed the economic consequences of following
the ENMC guidelines through a cost-effectiveness analysis of IMNM when specific biomarkers are added in the diagnostic
algorithm.

Methods: A decision tree model was designed to simulate a 1,000 hypothetical cohort of patients ≥40 years old with prox-
imal muscle weakness and elevated creatine kinase levels under two interventions: 1) anti-HMGCR + anti-SRP + muscle
biopsy (in seronegative cases); and 2) direct muscle biopsy (assumed as current clinical practice). Model parameters were
derived from systematic literature review. The prevalence of IMNM was 8% based on a secondary care setting US study.
Health related quality of life parameters were measured through utilities of phlebotomy and muscle biopsy. Direct medical
costs were standardized to 2022 US dollars (therefore, this analysis did not include patient cost e.g., transport to the health-
care center, loss of productivity). Sensitivity analyses were conducted to assess changes in model output by varying several
input data.

Results: The serological intervention was associated with a decreased of 79 muscle biopsies. Therefore, the cost per IMNM
correctly diagnosed decreased by 83% ($2001). The cost per suspected IMNM patient decreased $160. Quality of life
parameter is 8% higher in the serological intervention compared to the biopsy intervention. Results were sensitive to the
IMNM prevalence, and the cost of biopsy and serological tests. In a clinical setting with a 1% IMNM prevalence, the cost-
effective alternative is muscle biopsy, unless its cost is above $2,400 and the anti-HMGCR test cost is between $10-$15.
At an 8% prevalence the serological intervention is more cost-effective unless the anti-HMGCR test cost is above $35 and
cost of biopsy is above $600. At prevalence ≥19% the serological intervention is dominant at any anti-HMGCR test cost
and muscle biopsy cost.

Conclusion: Our findings suggest that adding anti-HMGCR and anti-SRP test in the diagnostic algorithm of inflammatory
idiopathic myopathies, as recommended by ENMC, results in less invasive diagnostic procedures a therefore having
patients with a higher quality of life, at a lower cost. Confirmation of these economic results using real-world data is
warranted.
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Description of intervention 1

Description of intervention 2
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Background/Purpose: There is growing attention to gender inequity within rheumatology with persistent challenges in
achieving pay parity, career progression, & access to leadership roles. In order to promote rheumatology as a career &
improve job satisfaction, we need to understand the current gender climate & develop potential solutions.

Methods: The CHANGE e-survey is a cross-sectional self-reported survey, adapted from the GEAR taskforce. It was avail-
able in 6 languages, & distributed to rheumatology organizations & social media, until April 2023. Descriptive statistics were
used, & survey responses were compared by gender.

Results: Of 782 respondents, 682 had complete data & were analyzed. There were 205 male & 479 females (M:F 1:2.5), of
age 35 (37-55) years from 83 countries (Figure 1) Two-thirds were rheumatologists (65%) the rest were allied healthcare pro-
fessionals. Half were academics (59%) & 73% worked full time. 49% of respondents worked within the public sector &
median career duration was 18 (11-29) years
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Women were working in the public sector (52%) while men were distributed in the public (42%) & private sectors (43%). Both
male and female respondents reported working >40 hours per week & having active leadership (55%) and academic roles
(58%). Internationally, there was no difference between participation by men vs women, but at national & local levels there
was more participation by women. (national: 514 vs 1043, p=0.04; local: 498 vs 962 , p=0.02) 30% of women, and 57%
of men reported equal division of roles, whereas 50% of women reported these roles to be carried out predominately by
women, compared with 30% of men. The most common family caretaking responsibilities were caring for children
(F=57%, M=36%, p=0.41). 14% of women reported more than two responsibilities compared with 10% of men
(p=0.001). 62% of women report taking previous parental leave compared with to 22% of men

Notably, both genders report a negative impact of having children on their career (10% vs. 2%); women were more likely to
report a lack of career advancement opportunities due to family commitments (49 % vs. 35%). Bullying was reported by
both genders, with 84% experiencing ongoing bullying. Perceived gender discrimination is described in figure 3; women
reported feeling that they were ’less likely to receive a promotion’ (p=0.04), to not be ’groomed for leadership positions’
(p=0.05), receive less remuneration (p=0.012), assigned ’below expertise’ tasks (p=0.05) & deal with an intimidating work
environment (p=0.007). Women reported discrimination more common from older colleagues (p=0.03), nurses (p=0.04),
patients (p=0.03) & administrators (p=0.019).

The most common recommendations were conference related, including no ’male-only panels’ and family-friendly rheuma-
tology conferences. Other suggestions include country specific support, writing & presentation skills training. 13% of women
reported a desire to increase visibility of female role models

Conclusion: This e-survey is the first in rheumatology to highlight challenges faced by female rheumatologists globally. The
results of the e-survey will be used to investigate the drivers of these inequities, as well as develop strategies and interven-
tions to promote gender equity.

Method and Global Distribution
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Mean percieved discrimination
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Intervention Recommendations
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Background/Purpose: SLE is a chronic autoimmune disorder that affects multiple organs and leads to a variety of symp-
toms, including joint pain, fatigue, and skin rashes, that significantly impact patients’ lives. Despite the known increased risk
of morbidity and mortality in affected populations, there has been limited research about the impact of SLE on a patient’s
daily life, such as career achievements, social/leisure activities, and family dynamics. A qualitative study was conducted to
examine the impact of SLE on daily life from a patient’s perspective and to develop a conceptual framework for overall
impact.

Methods: A literature review was conducted to identify domains of interest to discuss in the interviews. A semi-structured
interview guide was developed to gather patients’ perspectives on previously identified areas of SLE impact and identify
other ways in which SLE affects daily life. Twenty adult patients with SLE consented to teleconference interviews to discuss
how SLE impacted their lives. Transcripts were then analyzed to identify themes. Based on literature review and patient inter-
views, a preliminary conceptual framework was developed for understanding the indirect burden of SLE on patients.

Results: The literature review identified 10 domains of interest which were used as the topics of the in-depth interviews:
career/education, social impact, physical activity, cost (direct/indirect), patient burden, family planning, treatment prefer-
ence, clinical perspective, family burden, and mental health. Of the patients interviewed, a majority were female (95%), aged
30-39 years (40%), African American/Black (45%), and had employer-based insurance (70%) (Table 1). Over half of the
patients reported ≥1 flare in the previous 12 months. Content analysis of interview transcripts revealed 8 domains based
on patients’ perceptions of how SLE impacts their daily lives (percentage of patients reporting): physical activity/mobility
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(20%), reduced flares (15%), ability to work (10%), relationships/social life (45%), mental health (20%), fatigue (15%), inflam-
mation/pain (20%), and direct/indirect healthcare costs (15%) (Table 2). Patients reported that the overall burden of SLE
persisted despite treatment and increased with flares. The conceptual framework illustrates domains identified from the liter-
ature review and patient interviews (Figure 1). Previously studied domains included productivity, daily life, caregiver burden,
and mental health. However, education, family/social lives, future planning, and other indirect costs were newly identified as
domains that have not been well characterized.

Conclusion: Based on the literature review and in-depth patient interviews, a conceptual framework was developed for
understanding the numerous factors contributing to the impact of SLE on patients’ lives in 8 discrete yet interrelated
domains. Data reflecting the patient-centered burden of SLE in the literature are limited, especially with respect to the impact
on education, family/social lives, future planning, and indirect costs. Future research should target these evidentiary gaps to
better establish a holistic view of patient-centered SLE burden.

Disclosure: V. Strand: Abbvie, 2, Alpine Immune Sciences, 2, Amgen, 2, Arena, 2, AstraZeneca, 2, Bayer, 2, Biosplice,
2, Bioventus, 2, Blackrock, 2, 2, BMS, 2, Boehringer Ingelheim, 2, Celltrion, 2, Chemocentryx, 2, EMD Serono, 2, Equil-
lium, 2, Ermium, 2, Eupraxia Pharmaceuticals, 2, Flexion, 2, Galapagos, 2, Genentech/Roche, 2, Gilead, 2, GlaxoS-
mithKline, 2, Horizon, 2, Ichnos, 2, Inmedix, 2, Janssen, 2, Kiniksa, 2, 2, Kypha, 2, Lilly, 2, Merck, 2, MiMedx,
2, Novartis, 2, Omeros, 2, Pfizer, 2, Regeneron, 2, Rheos, 2, R-Pharm, 2, Samsung, 2, Sandoz, 2, Sanofi, 2, Scipher,
2, Setpoint, 2, Sorrento, 2, Spherix, 2, Tonix, 2, UCB, 2, Urica, 2; P. Masurkar: Amgen, 3; J. Reckleff: Amgen, 3;
T. Schwartz: Amgen, 2, Life Sciences Companies, 2; A. Silverstein: Inovalon Insights, 3; J. Osborne: None;
J. Lloyd: None; B. Leinwand: None; E. Karis: Amgen, Inc, 3, 11; F. Barbar-Smiley: Amgen, 3; K. Costenbader:
Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exagen Diagnostics, 5, Gilead,
5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5.

Figure 1. A Conceptual Framework for Understanding the Indirect Patient Burden of SLE
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Background/Purpose: Patient research partners (PRPs) participate in research teams and provide unique and valuable
input. Their integration as equal partners is recommended (1). However, PRP involvement still faces significant challenges
that need to be addressed (2). This study aimed to assess PRPs’ roles, identify barriers to their involvement, and propose
strategies to improve involvement.

Methods: A systematic literature review was conducted in PubMed/Medline, focusing on studies reporting PRP involve-
ment in rheumatology published between 2017 and January 2023. Keywords such as "patient research partner," "patient
expert," "patient and public involvement (PPI)”, and relevant acronyms (PRP, PPI) were used. Data collection encompassed
quantitative and qualitative data on PRP definition, roles, added value, and barriers and facilitators to their involvement. The
analysis included descriptive statistics for quantitative data (frequencies, n%) and inductive thematic analysis for
qualitative data.
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Results: A total of 1481 studies were identified, 108 full-text articles were assessed for eligibility, and 53 were included.
Among these, 69% were qualitative studies, reviews, opinion papers, or reports, with 62% published in rheumatology jour-
nals. Geographically, 50% of the studies were from Europe, and 31% from North America. 60% of articles reported a defini-
tion of PRPs identifying terms such as “equal partnership”, “active engagement”, and “collaboration with researchers”.
When PRP involvement was reported, the number of PRPs per project ranged 1 to 4 in 51% of the articles and more than
5 PRPs in 25% of the articles. Various roles of PRPs were described ranging from research partners to patient advocates,
advisors, and patient reviewers. PRPs were reported to be involved in all phases of research in 30% of papers, from the con-
ception, conduct to the implementation of outcomes. Barriers to PRP involvement (Table 1) included emotional and personal
factors, communication and relationship challenges, inadequate training and support, difficulties following the research pro-
cess and pace, as well as collaboration and engagement issues. Effective strategies to enhance PRP involvement (Table 1)
included early involvement, a supportive environment, effective communication and trust, and providing support and training
for PRPs and researchers.

Conclusion: This systematic literature review identified barriers and proposes solutions to enhance PRP involvement in
rheumatology research. Addressing these barriers and implementing effective strategies is crucial for meaningful PRP
involvement. Further efforts are needed to promote and facilitate patient engagement in research to ensure its relevance
and impact.

References

1) de Wit MP, et al. European League Against Rheumatism recommendations for the inclusion of patient representa-
tives in scientific projects. Ann Rheum Dis. 2011.
2) Studenic P et al. Unmet need for patient involvement in rheumatology registries and observational studies: a mixed
methods study. RMD open. 2019.
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Background/Purpose: For rheumatoid arthritis (RA) American College of Rheumatology (ACR) recommends the treating to
target approach, starting with conventional synthetic antirheumatic drugs (DMARDs). ACR advises as many switches as
necessary to achieve the target. Patients may switch therapy because of adverse reactions, response failure, or non-medical
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(e.g., economic) reasons. Prior research has reported that treatment switching is associated with increased healthcare bur-
den and costs, however a summary of the published literature is lacking. We aimed to summarize published literature report-
ing clinical and economic burden of treatment switching in RA.

Methods: We used PubMed and desktop search to identify literature reporting healthcare resource use (HCRU) or costs
associated with treatment switching in RA patients. Keywords: RA AND treatment switch* AND [HCRU OR cost].

Results: The PubMed search yielded 100 titles; 48 were selected for abstract review, 16 selected for full-text review (8 arti-
cles excluded as not relevant). Three articles were identified via desktop search.

Eleven articles reported research conducted in USA (n=9; commercial claims), Sweden (n=1), and Italy (n=1). Nine articles
reported results for RA only; two reported RA within a mix of inflammatory conditions. Outcomes were for patients who
switched therapy after initiating oral methotrexate (n=1), first biologic DMARD (n=5), biologic DMARD (n=4), or first targeted
DMARD (biologic or JAKi; n=1).

After treatment initiation, treatment switch was reported in 12%-18% patients (8% in one study) within 1 year and 30%within
2 years (Figure 1). Treatment switching was associated with 5%-51% increase in adjusted all-cause healthcare costs
(Figure 2). One study (Vanderpoel, et al., 2019) reported switching to be associated with increased adjusted HCRU: hospi-
talization (adjusted odds ratio [aOR]: 3.03; P< 0.05), emergency department use (aOR: 1.73, P: NS), and outpatient visits
(aOR: 1.05, P: NS).

Figure 2. Adjusted total healthcare costs treatment costs for RA patients who switched therapy at least once (switchers) or twice (twice switchers)
within 12 months post-initiation in comparison with alternatives, defined as persisters (A) or non-switchers (B)

Figure 1. Rates of treatment switching reported in the literature
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Within studies, risks of bias included: reporting of unadjusted estimates (failing to account for between-group differences;
n=3), combining RA with other inflammatory conditions (n=2), combining outcomes [switchers and discontinuers (n=1)
and non-switchers into one group (n=5)]. All studies had bias towards reporting data from US commercial databases (all
prior to 2016), mostly biologic DMARD; few studies reported HCRU.

Conclusion: Published literature consistently reported frequent therapy switching in RA. The switching was associated with
increased HCRU and costs, highlighting the health economic need for prognostic markers of sustained response. Additional
research is needed to report contemporary trends, outcomes in Medicare and Medicaid, and trends outside of the US.
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Background/Purpose: Healthcare utilization is increasing among patients with rheumatic diseases. While several studies
have assessed healthcare utilization in rheumatoid arthritis (RA) patients, few studies have assessed utilization among pso-
riatic arthritis (PsA) and systemic lupus erythematosus (SLE) patients. The objective of this study was to examine healthcare
utilization trends among patients with RA, PsA, or SLE.

Methods: This was a cohort study of fully insured commercial or Medicare members of a large national health plan between
1/1/2018 and 1/1/2023. Members ≥ 18 years old were included if they had at least 2 visits for RA (ICD-10 code: M05 or
M06), PsA (L40.5), or SLE (M32) during the study period. Members were excluded if they did not maintain continuous
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eligibility for 6 months before or after entrance into the study, had multiple conditions of interest, or had missing socioeco-
nomic status (SES) data. Healthcare utilization metrics were examined as use of telemedicine, emergency room (ER), or
inpatient services and were identified by place of service codes on medical claims. ER and inpatient claims were aggregated
by day and are presented by days utilizing the service. Utilization rates were calculated based on total person years observed
in each cohort and the sum of telemedicine claims. ER days and inpatient days are presented as claims or days per 100 per-
son years observed. Rate differences and rate ratios were calculated with 95% confidence intervals (CI) with direct bivariable
cohort comparisons. Continuous variables were assessed with analysis of variance or Kruskal-Wallis tests; categorical vari-
ables were assessed with the Chi2 test. P-values < 0.05 are significant, except for cohort comparisons of rate ratios, where
the Bonferroni correction was applied and p< 0.005 is considered significant.

Results: Of the 109,006 members included in this study, 80,724 (74.1%) had RA, 15,122 (13.9%) had SLE, and 13,160
(12.1%) had PsA. Table 1 demonstrates significant differences in baseline demographics between disease states, with RA
members being older (mean age (standard deviation (SD)): 59.6 (15.2) vs. 53.7 (13.7) and 51.2 (15.7) years in PsA and
SLE members, respectively; p< 0.001) and having more comorbidities at baseline (mean Charlson Comorbidity Index
(SD): 3.3 (2.8) vs. 1.7 (2.4) and 3 (2.6) in PsA and SLE members, respectively; p< 0.001). Tables 2 and 3 demonstrate the
differences in healthcare utilization between disease states. In general, SLE members utilized all healthcare services more
than PsA and RA members, except for inpatient services compared to RA members (rate ratio (95% CI): 0.973
(0.963-0.983); p< 0.005). Members with RA utilized ER and inpatient services significantly more than PsA members but uti-
lized telemedicine services less (p< 0.005).

Table 1. Demographic characteristics
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Conclusion: Members with SLE utilize significantly more healthcare services compared to RA and PsA members. In this
current study it is not clear what other factors are influencing these utilization patterns. Further studies of healthcare utiliza-
tion are needed in these patients.

Disclosure: J. Park: CVS Health, 3, 11;W. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
C. Liu: CVS Health, 3, 11; W. Cavers: Amedisys Inc, 11, Baxter, 11, Conmed Corp, 11, CVS Health, 3, 11;
D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS Health, 3, 4, 11, HC Technology Patent, 10.
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Table 3. Healthcare utilization rate ratios by rheumatic condition

Table 2. Healthcare utilization by rheumatic condition

325



Background/Purpose: Cost-related medication non-adherence (CRN) occurs when patients are unable to follow their pre-
scribed medication regimen due to financial constraints, such as high costs or lack of insurance coverage. This situation
often leads patients to skip doses, take lower dosages, or delay refilling their prescriptions, resulting in negative health out-
comes. Accurately predicting CRN is crucial for allocating resources effectively to those who are at higher risk. The objective
of this study was to utilize machine learning classifiers to predict CRN in a nationally representative sample of US adults with
chronic arthritis.

Methods: Data from the National Health Interview Survey (NHIS) collected between 2013 and 2018 were analyzed. Logistic
regression (LR), tuned random forest (TRF), and tuned neural network (TNN) classifiers were employed to predict CRN using
various demographic and health-related factors, including gender, race/ethnicity, age, health coverage attributes, self-

Machine learning classifier inputs (features) with the most important in predicting CRN. 1a: Logistic regression (LR). 1b: Tuned random forest
(TRF). 1c: Tuned neural network (TNN).

Table 1. Characteristics of the machine learning classifiers used to predict CRN.
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reported health status, and comorbidity burden. The characteristics of the models are summarized in Table 1. Feature
importance plots were utilized to assess the significance of each input in predicting CRN. Additionally, model performance
was evaluated using five-fold cross-validation, and the results were visualized using receiver operating characteristic
(ROC) curves.

Results: The study included 23,952 participants with chronic arthritis, among whom 4,632 (19.33%) experienced CRN. The
LR classifier identified advanced age as having the smallest odds ratio, while a high comorbidity burden had the largest odds
ratio (Figure 1a). Similarly, the TRF classifier indicated that advanced age was the most influential factor, followed by having
private or Medicare coverage (Figure 1b). The TNN classifier identified the absence of a high-deductible health plan (HDHP)
as the most significant predictor of not having CRN; on the other hand, a lapse in health coverage emerged as the most influ-
ential factor in predicting the presence of a CRN (Figure 1c). All three classifiers demonstrated comparable prediction pow-
ers, with areas under the curve (AUC) of 76%, 71%, and 73% for LR, TRF, and TNN classifiers, respectively (Figure 2).

Conclusion:Our classification models exhibited promising performance with AUC values close to three-fourths. These AUC
values were obtained using five-fold cross-validated test sets, indicating robustness. However, further enhancements are
necessary to improve prediction accuracy. Nevertheless, this study highlights the potential of machine learning classifiers
in identifying patients at higher risk of CRN.

Disclosure: A. Ara: None; M. Chenoweth: None; C. Scannell: None.

Receiver operating characteristic (ROC) curves for the machine learning classifiers. 1a: Logistic regression (LR). 1b: Tuned random forest (TRF).
1c: Tuned neural network (TNN).
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Background/Purpose: Social determinants of health (SDOH) have a significant impact on the health outcomes of many
chronic conditions, including rheumatoid arthritis (RA), psoriatic arthritis (PsA) and systemic lupus erythematosus (SLE).
The purpose of this study is to assess the impact of SDOH on adherence in RA, PsA and SLE patients.

Methods: In this cohort study of fully insured commercial and Medicare members of a large national health plan between
1/1/2018 and 1/1/2023, members ≥ 18 years old were included if they had at least 2 visits for RA (ICD-10 code: M05 or
M06), PsA (L40.5), or SLE (M32) during the study period and received medication therapy for their disease. Members were

Table 1. Demographic characteristics
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excluded if they did not maintain continuous eligibility 6 months before or after entrance into the study, had multiple condi-
tions of interest, or had missing socioeconomic status (SES) data. Medication adherence was measured using proportion
of days covered (PDC), defined as the number of days with medication coverage divided by the number of days between
index date into the study and the exhaust date of the last prescription. Adherence was defined as PDC ≥ 0.8. Continuous
variables were assessed with analysis of variance or Kruskal-Wallis tests; categorical variables were assessed with the
Chi2 test. Logistic regression was used to examine the impact of SDOH factors on medication adherence; p-values
< 0.05 are significant.

Results: Of the 50,817 members included in this study, 35,573 (70%) had RA, 7,083 (13.9%) had SLE, and 8,161 (16.1%)
had PsA. There were significant differences (Table 1) in baseline demographics between disease states, with RA members
being older (mean age [standard deviation (SD)]: 58.4 [14.3] vs. 51.6 [12.7] and 48.7 [14.7] years in PsA and SLE, respec-
tively; p< 0.001) and more ill at baseline (mean Charlson Comorbidity Index [SD]: 3.1 [2.7] vs. 1.5 [2.1] and 2.8 [2.4] in PsA
and SLE, respectively; p< 0.001). Adherence was high during this study (mean PDC [SD]: 0.88 [0.19]). RA members had
the highest PDC (mean [SD]: 0.88 [0.19] vs. 0.87 [0.18] and 0.85 [0.21] compared to PsA and SLE members, respectively;
p< 0.001). In regression analysis, RA members were more likely to be adherent compared to PsA members (odds ratio [OR,
95% confidence interval (CI)]: 1.19 [1.02-1.39]); SLE was not associated with changes in adherence (Figure 1). Other factors
associated with increased adherence include male gender (OR [95%CI]: 1.15 [1.10-1.21]); cancer diagnoses (OR [95%CI]:
1.07 [1.00-1.15]); and increasing age. Factors associated with decreased adherence were: low SES compared to high SES
(OR [95%CI]: 0.89 [0.81-0.97]); liver disease (OR [95%CI]: 0.75 [0.66-0.86]); cardiovascular disease (OR [95%CI]: 0.92

Figure 1. Variables associated with medication adherence

329



[0.86-0.99]); increases in food stamps (OR [95%CI]: 0.54 [0.37-0.80]), public transportation (OR [95%CI]: 0.68 [0.46-0.99]),
African American population (OR [95%CI]: 0.80 [0.71-0.90]), and physical inactivity (OR [95%CI]: 0.70 [0.55-0.89]) indices.

Conclusion:Members with RA had significantly higher rates of adherence compared to members with PsA and SLE. SDOH
factors associated with decreased adherence included SES, increases in food stamps, public transportation, African Amer-
ican population, and physical inactivity indices.

Disclosure: J. Park: CVS Health, 3, 11;W. Rutter: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
C. Liu: CVS Health, 3, 11; W. Cavers: Amedisys Inc, 11, Baxter, 11, Conmed Corp, 11, CVS Health, 3, 11;
D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS Health, 3, 4, 11, HC Technology Patent, 10.
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Background/Purpose: Cost-related medication non-adherence (CRN), a measure of drug affordability, refers to a patient’s
inability to adhere to a prescribed medication regimen due to high medication costs or lack of insurance coverage. Financial
burden may lead patients to skip doses, reduce dosages, or delay refilling their prescriptions, which can have negative
effects on their health outcomes. In this study, we aimed to investigate CRN in a nationally representative sample of US
adults with chronic arthritis.

Methods: We utilized data from the National Health Interview Survey (NHIS) spanning the years 2013 to 2018. By applying
survey weights, we calculated the proportion of individuals experiencing CRN among those with and without chronic arthritis
of any type. We also calculated the proportion of CRN among individuals with cancer (any type), diabetes mellitus (any type),
and heart disease (any type) as comparison groups. Additionally, we calculated the proportion of CRN in subgroups based
on gender and race/ethnicity. To ensure accurate calculations, we limited the denominator samples to individuals who
received at least one prescription drug. Significant differences were determined using 95% confidence intervals. Data anal-
yses were performed using Stata and Python.

Results: The study included 163,579 participants without chronic arthritis and 26,534 participants with chronic arthritis, of
which 17,840 were females with chronic arthritis. Among those with chronic arthritis, there were 19,047 non-Hispanic
Whites, 3,917 African Americans/Blacks, 2,497 Hispanics, 625 Asians, and 421 individuals belonging to other races/ethnic-
ities. From 2013 to 2018, the likelihood of experiencing CRN showed a downward trend among individuals with chronic
arthritis (21.26% vs. 17.83%, p< 0.05) as well as those without chronic arthritis (14.72% vs. 10.76%, p< 0.05). CRN was
consistently higher across all years in individuals with chronic arthritis versus those without, and the likelihood of experienc-
ing CRN in this group was comparable to that of individuals with cancer and diabetes (Figure 1). Throughout 2013 to 2018,
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females with chronic arthritis were significantly more likely to experience CRN than males, and the gender disparities in CRN
widened during this period (Figure 2). Furthermore, African Americans/Blacks and Hispanics exhibited trends indicating a
higher likelihood of experiencing CRN compared to non-Hispanic Whites and Asians. Nonetheless, those differences were
not statistically significant throughout all the years analyzed. (Figure 3).

Conclusion: The likelihood of experiencing CRN is gradually decreasing among individuals with and without chronic arthri-
tis. However, individuals with chronic arthritis have a similar likelihood of experiencing CRN compared to those with cancer
and diabetes mellitus. Furthermore, our findings raise concerns about potential gender and racial/ethnic disparities in the risk
of CRN among US adults with chronic arthritis. In light of these findings, it is crucial to conduct further research and imple-
ment targeted policy solutions to address such disparities, ensuring equitable access to affordable medications for all indi-
viduals with chronic arthritis.

Comparison of CRN among participants with and without chronic arthritis, as well as those with cancer, diabetes, and heart
disease (any type).

Comparison of CRN among females and males with chronic arthritis.
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Comparison of CRN among participants with chronic arthritis from various racial/ethnic backgrounds.

Disclosure: A. Ara: None; M. Chenoweth: None; C. Scannell: None; J. FitzGerald: None.
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Background/Purpose: Even among young women with systemic lupus erythematosus (SLE), accelerated atherosclerosis
and coronary artery disease are common complications. Traditional risk scoring methods underestimate cardiovascular
(CV) risk in patients with SLE, highlighting the need to account for both traditional and lupus-specific risk factors. Our goal
is to evaluate the influence of traditional and lupus-specific risk factors on CV outcomes, and examine potential health dis-
parities in these outcomes, among patients with SLE.

Methods: Data was obtained from an ongoing IRB-approved longitudinal single-center registry of patients with SLE and
non-SLE population-matched controls. Demographics, medical / social history, and SLE characteristics (if applicable) was
obtained from interviews, exams, and medical record review. Disease damage was determined by SLICC/ACR Damage
Index (“any damage” if score ≥1).Descriptive analyses, Pearson’s chi-squared testing, two-sample t-tests, and multivariable
logistic regression were performed as appropriate.

Results: 854 patients with SLE and 663 non-SLE population-matched controls were included in our study. Compared to
the controls, the risk of myocardial infarction (MI) was higher among SLE patients (OR 10.53, p< 0.01) and risk of stroke
was higher among SLE patients (OR 18.55, p< 0.01), adjusted for age, race, and gender.
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Age of SLE diagnosis and current age were both lower among Black patients compared to non-Black patients (Table 1),
with no significant difference in disease duration. Significantly higher rates of hypertension, lupus nephritis (LN), disease
damage and steroid use were observed among Black patients, and a higher rate of smoking was observed among non-
Black patients. Diabetes, hypertension, and hyperlipidemia were associated with higher risk of stroke and MI in univariate
analysis (each p < 0.01). In a multivariate model of the risk among patients with SLE of either a stroke or MI, highest odds
were for hypertension (OR 5.24, p< 0.01), adjusted for age, race, gender, education, smoking, hyperlipidemia, diabetes,
steroid use, and nephritis.

Figure 1. Percent event-free survival over time (in years) from SLE diagnosis to initial stroke comparing adult onset to childhood onset SLE

Table 1. Characteristics of study participants comparing Black and non-Black patients with SLE
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In multivariate regressionmodels those with childhood onset SLE had a similar mean length of time between SLE onset to stroke
compared to adult onset SLE (Figure 1), but the stroke age was younger for childhood-onset SLE (23.3 ±10.5 vs 43.3 ±13.8,
p< 0.01). Age of MI was also younger for childhood-onset SLE (22.1 ±7.5 vs 47.1 ±11.2, p=0.01). Those with LN had a younger
stroke age (32.5 ±14.6 vs 45.0 ±13.5, p< 0.01) and a shorter time to initial stroke compared to those without LN (Figure 2).

Conclusion: We found an increased prevalence of CV indicators and CV outcomes among patients with SLE at a signifi-
cantly younger age compared to population controls, which is even more striking among patients with childhood onset
SLE. Continued racial disparities in several important lupus and CV outcomes were evident, highlighting the need to identify
and address care gaps for these high-risk patients. Continued progress in understanding what underlies these outcomes
will support needed well-informed clinical interventions in risk factor modification for patients with SLE.

Disclosure: S. Patolia: None; D. Wilson: None; J. Oates: None; D. Kamen: None.
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Background/Purpose: At diagnosis, a typical 30-year-old with lupus nephritis (LN) already has 10-fold higher chronic kid-
ney disease (CKD) risk than peers and LN is a leading cause of end-stage kidney disease (ESKD) in young patients. More-
over, Black race is associated with a 6-fold higher risk of developing LN associated ESKD suggesting interactions
between biological, socio-economic, and pathological factors can accelerate CKD progression and ESKD risk in

Figure 2. Percent event-free survival over time (in years) from SLE diagnosis to initial stroke comparing lupus nephritis patients to those without
lupus nephritis
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LN. Examining early risk factors and interactions between socio-economic and biological factors can improve precision in
identifying high-risk patients, yet these are under-examined in LN. Thus, we examined socio-economic and biological fac-
tors at LN diagnosis, and pathological markers in index kidney biopsies as predictors of CKD progression and ESKD among
a longitudinal inception LN cohort.

Methods: Data including demographics, social factors, comorbidities, LN therapy, and pathology reports at LN diagnosis
were abstracted from adult LN patients who underwent index kidney biopsy between 1994-2021. We abstracted LN chro-
nicity and activity indices from index kidney biopsy slides and reports, and re-read biopsy slides to grade renal arteriosclero-
sis (ASCL) by calculating percent luminal narrowing. We measured two outcomes: a) time to CKD progression defined as a
sustained decrease in eGFR ≥30% below the baseline, confirmed by ≥3 values for ≥ 3 months and progression to CKD
stage ≥2 (eGFR < 90); b) time to ESKD with up to 12 years follow-up. Cox hazards models and Kaplan Meier (KM) survival
analyses were used to examine whether socio-economic factors and pathology markers such as ASCL and activity and
chronicity indices predict CKD progression and ESKD.

Results: Among 173 incident adult patients with LN, 75% were female and 35% were from Black and other racial groups.
Mean age at LN diagnosis was 38±17 years, and 46% had public or no insurance. Mean renal ASCL (percent luminal nar-
rowing), activity, and chronicity indices were 23%, 2.2, 1.9, respectively.

Figure 1. Kaplan Meier Curve shows: Panel A. CKD progression defined as kidney function impairment with sustained decrease in eGFR by 30%
and eGFR <90 (CKD stage ≥2); Panel B. ESKD occurrence over 12-year follow-up period after LN diagnosis.
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A total of 49 patients developed CKD progression over 12 years after LN diagnosis. KM survival curves highlighted acceler-
ated CKD progression in patients with public or no insurance and LN chronicity index ≥5 (Fig. 1A). Patients with public or no
insurance had 2-fold higher risk of CKD progression (Adjusted HR 2.2; Table 1). Increase in LN chronicity determined 40%
higher CKD progression (Table 1).

Next, 19 patients developed ESKD. KM survival curves noted higher ESKD risk in patients with public or no insurance,
severe renal ASCL, and LN chronicity index ≥5 at diagnosis (Fig. 1B). In a limited multivariable model, not including LN chro-
nicity, severe renal ASCL was associated with 2.7 fold higher ESKD risk (Table 2). However, after including LN chronicity,
only LN chronicity was associated with 40% higher ESKD risk (Table 2).

Conclusion: Socioeconomic barriers such as public or no insurance at diagnosis were the strongest, independent risk fac-
tor of CKD progression to stage ≥2. Additionally, higher LN chronicity in diagnostic biopsies was associated with greater
ESKD risk. Future CKD prevention efforts should focus on patients with socioeconomic barriers and those with high LN
chronicity index at LN diagnosis to improve outcomes in LN.

Table 1. Cox models showing risk factors at LN diagnosis of CKD progression defined as kidney function impairment with sustained decrease in
eGFR by 30% and eGFR <90 (CKD stage ≥2) (Moroni et al., Kidney360, 2022)
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Table 2. Cox models showing risk factors at LN diagnosis for end-stage kidney disease (ESKD) over 12 years follow up.
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Background/Purpose: Lupus results in 58% more organ damage in people of Black race in the US compared to African
descendants living in 11 other developed countries. This highlights that social determinants of health (SDH) likely contribute
to disparities in LN outcomes in the US. However, the overall burden of adverse SDHs on LN outcomes and how each SDH
domain contributes to observed health disparities have not been fully examined. In the absence of such information, health
disparities between racial/ethnic groups may be interpreted as inherently "biological" or "cultural" differences. Thus, there is
a need to understand the underlying mechanisms explaining how SDHs influence outcomes and contribute to health dispar-
ities in LN to advance equity. Objectives of this systematic review and meta-analysis were to: 1) determine the odds of poor
LN outcomes in patients with i) any adverse SDHs, and ii) specific SDH domains; 2) develop a framework for the multidimen-
sional impact of SDH on LN outcomes.

Methods: A comprehensive search was performed using MeSH headings and keywords (e.g., lupus nephritis, insurance,
poverty, neighborhood socio-economic status, death, etc.) in Medline, Embase, CINAHL and Web of Science. We included
observational and interventional studies on human subjects measuring associations between SDHs and LN outcomes. Risk
of bias was assessed using standard tools for all studies.

We examined pooled odds of severe LN outcomes (primary outcome) including mortality, end-stage kidney disease (ESKD),
or cardiovascular disease (CVD) in patients with and without any adverse SDHs using a random effects model. Additionally,
we calculated the pooled odds of poor outcomes by each SDH domain: individual (e.g., race, insurance), healthcare
(e.g., fragmented care, hospital experience), community (e.g., neighborhood socioeconomic status), and behavioral
(e.g., smoking) (Fig. 1). Heterogeneity was assessed using I2.

Results: Among 531 manually reviewed abstracts, 31 met inclusion. Only 13 studies comparing LN outcomes in patients
with and without adverse SDHs were included in the meta-analysis. Overall 92% of studies had low risk of bias. The pooled
odds of poor outcomes (death, ESKD, or CVD) in patients with any adverse SDHs were 45% higher compared to those with-
out any adverse SDHs (OR 1.45, 95%CI 1.10-1.91, p = 0.008, I2 85%, Fig. 2). Among the four SDH domains, 64% and 77%
higher odds of poor outcomes were noted in patients with adverse SDHs in individual and healthcare domains (OR 1.64,
95% CI 1.13-2.39, I2 92%; OR 1.77, 95% CI 1.2-3.0, I2 0%; Fig. 3A-D). Our framework highlighted a multiplicative impact
of adverse SDHs in different domains on poor LN outcomes (Fig. 1). As illustrated in Fig. 1, patients of Black race with frag-
mented care and public insurance had 12-fold higher odds of mortality/ESKD.

Figure 1. Conceptual model highlighting the impact of adverse individual, community, healthcare, and behavioral SDHs on severe LN outcomes.
Data in row B. illustrate multiplicative effects of SDH on LN outcomes.
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Figure 3. Forest plot showing the odds of ESKD or death with or without adverse social determinants of health in each SDH domain

Figure 2. Forest plot showing the odds of ESKD or death in patients with or without any adverse social determinants of health
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Conclusion: Our study reports a strong negative impact of adverse SDHs on LN outcomes, with the worst impact in
patients with adverse individual and healthcare SDH domains. Moreover, having adverse SDHs in ≥2 domains had a multi-
plicative impact leading to 12-fold higher odds of poor outcomes, widening health disparities in LN. These findings could
guide future health-equity focused interventions to address outcome disparities in LN.

Disclosure: S. Garg: None; B. Boderman: None; N. Sweet: None; D. Montes: None; B. Astor: None; S. Lim: None;
C. Bartels: Pfizer, 5.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is more prevalent and has greater adverse health outcomes
in women, minorities, and individuals with low socioeconomic status (SES), particularly in Medicaid populations. These asso-
ciations have not been reported in the Medicare population of older or disabled individuals. Our purpose is to analyze the
association between environments of social vulnerability and SLE prevalence and acute hospital events in a Medicare pop-
ulation within the United States.

Table 1. Demographics of the total Medicare SLE population with 2 or more ICD-10 codes at least 30 days apart
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Table 3. Logistic regression modeling of the relationship between SVI subtheme variables and SLE prevalence and ER visit rate.

Table 2. Spearman’s correlation r values and 95% confidence intervals between prevalence of SLE, ER visit rates, and hospitalization rates with
SVI themes rank, themes, and subthemes.
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Methods: This was a cross-sectional study utilizing the Centers for Disease Control and Prevention (CDC)/Agency for Toxic
Substances and Disease Registry (ATSDR) Social Vulnerability Index (SVI) and Lupus Research Alliance Lupus Index Medi-
care data at a county level. Individuals enrolled in fee-for-service Medicare in 2016 who were diagnosed with SLE by 2 or
more ICD-9 codes 30 or more days apart were included. We examined the association between the prevalence of and acute
hospital event rates among SLE patients and overall, SVI rank, 4 themes, and 15 subthemes within each county.

Results: The Medicare SLE population was primarily composed of female and White patients (Table I). Using ranked corre-
lation, SVI themes and each of subthemes 1-4 were positively correlated with SLE prevalence, especially themes 1 and
2 (SES and Household Composition and Disability) (Table II). Themes 1 and 2 were positively correlated with ER visits, while
theme 4 (Household type and Transportation) was negatively associated with ER visits (Table II). SVI themes and hospitali-
zation rates were the least strongly correlated, however themes 1,2 and 3 (Minority and Non-English-speaking) were posi-
tively correlated, while theme 4 was negatively correlated (Table II). In backward stepwise logistic regression analysis,
several subthemes were important in the models of prevalence and ER visit rates (Table III). SLE Prevalence was the variable
most strongly correlated with SVI themes.

Conclusion: These findings mirror those from studies of SLE prevalence and ED visits in Medicaid populations as well as
COVID prevalence and heat-exposure ED visits in socially vulnerable non-SLE patients. This suggests that environments
of social vulnerability are an independent risk factor, but the elements of the environments (social stress, toxins, infrastruc-
ture, and proximity to care providers) that may drive risk are not addressed by this study. To our knowledge, no other study
has examined SLE prevalence and acute hospital events within the Medicare population. These findings inspire the hypoth-
esis that risk models can be used as a tool to identify at risk populations for strategic intervention to reduce disparities in
outcomes.

Disclosure: E. Cosentino: None; J. Pearce: None; J. Oates: None.
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Background/Purpose: Racial disparities in outcomes of pediatric SLE (pSLE) have persisted over time. This may be medi-
ated by structural racism, which segregates children belonging to minority groups into neighborhoods with lower childhood
opportunity, defined as resources and conditions that promote healthy childhood development across domains of educa-
tion, socioeconomics, and physical environment. We determined whether lower neighborhood-level opportunity associates
with greater disease activity at initial SLE presentation or over time.
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Methods:We conducted a cohort study of children newly diagnosed with SLE between 2016-2022, inclusive, in the Boston
Children’s Hospital Lupus Registry. The index visit was the first inpatient or outpatient rheumatology encounter with a phy-
sician diagnosis of SLE. The primary outcome was the Systemic Lupus Erythematosus Disease Activity Index 2000
(SLEDAI-2K). Geocoded addresses were linked to the Child Opportunity Index 2.0 (2015) by census tract and categorized
as: very high, high, moderate, low, or very low opportunity, based on national and state level rankings. Median SLEDAI-2K
at the index visit for children in each state-ranked COI category was compared to those living in very high COI areas using
Wilcoxon rank sum tests. Associations between COI and disease activity over time were estimated using linear mixed effects
models adjusted for time, insurance status, nephritis and neurologic involvement at presentation; additional covariates
tested included age at SLE onset, sex assigned at birth, race and ethnicity, non-English primary language, and initial
SLEDAI-2K.

Results: We included 644 visits with calculable SLEDAI-2K scores, comprised by 86 patients with pSLE, with a median of
7 visits/patient [2-11] during the study period. The majority of Black (13/18, 72%) and Hispanic children (16/22, 73%) lived
in low or very low state-ranked COI areas, whereas a 62% of Non-Hispanic White and 73% of Asian children lived in high
or very high COI areas (Figure 1). In this cohort, nationally ranked COI was skewed towards very high (37%) and high
(16%) average opportunity (Table 1). Children living in low opportunity areas ranked within state had higher SLEDAI scores
at initial presentation compared to patients living in very high opportunity areas (median 14 [6-22] vs. 7 [4-8.5], p=0.03). Liv-
ing in census tracts with moderate, low or very low COI (vs. very high) associated with significantly higher SLEDAI-2K over
time compared to living in very high COI areas, both with or without adjustment for time, insurance status, race and ethnicity,
and major organ involvement (Table 2). There was a significant test of trend (p=0.001). Results were similar when adjusting
for initial SLEDAI-2K at presentation.

Conclusion: For children with pSLE in an area of the U.S. with high average opportunity levels, lower relative
neighborhood-level childhood opportunity associated with higher SLE disease activity at initial presentation to care and dur-
ing follow-up, independent of initial disease severity. Area-level conditions, among other factors in lower resourced areas,
may mediate inequitable outcomes of pSLE at numerous points, including initial access to subspecialty care and after estab-
lishing care.
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Background/Purpose: Despite greater prevalence of lupus among diverse, racial and ethnic minority populations, marked
gaps exist between populations affected by lupus and those enrolled in clinical trials. Sponsored by the Lupus Research Alli-
ance, the Lupus Clinical Investigators Network (LuCIN) is the largest lupus clinical trials network in North America, comprised
of 57 leading academic institutional sites across the US and Canada. This study aimed to describe and discuss prominent
barriers and potential solutions to support recruitment and participation in lupus clinical trials conducted through the LuCIN
network.

Methods: Data from the LuCIN annual survey of site investigators and research staff (site representatives) collected between
March and July 2022 were prepared for analysis. The survey included questions to assess perspectives and practices
around clinical trial recruitment. Descriptive statistics were computed to identify the most common barriers and facilitators
to recruitment and retention of patients in lupus clinical trials.

Results: Completed survey responses were collected from representatives of 55 LuCIN sites. When asked about sources of
patient referrals at their site, most respondents reported receiving patient referrals to LuCIN clinical trials from physicians
within their institution (94.5%), while referrals from external community clinicians were reported by 52.7% of respondents.
The most frequently reported barriers to LuCIN clinical trial recruitment were restrictive inclusion/exclusion criteria (89.1%),
participant mistrust in research (38.2%), and a lack of referrals from healthcare providers (32.7%). Approximately half
(49.1%) of sites reported that they had not received training on recruitment of underrepresented patients in clinical trials.
When asked about the barriers to establishing a plan to improve recruitment of diverse participants, over half of site

Figure. LuCIN annual survey respondent site locations (n=55 site representatives)
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respondents identified a lack of funding (58.2%) and time (56.4%) as barriers. The patient recruitment strategies respon-
dents most frequently identified as effective approaches included healthcare provider referrals or recommendation
(78.2%), support/endorsement from patients’ healthcare providers (67.3%), study incentives (38.2%), and additional time
to answer potential participants’ study-related questions (30.9%).

Conclusion: This work provides valuable insights into key barriers and facilitators reported by sites to the recruitment of
underrepresented participants into lupus clinical trials conducted through LuCIN. Findings underscore the need to support
opportunities for effective provider-patient communication, as well as engagement between academic and community prac-
tices, to improve access and referrals to lupus clinical trials. Future research is needed to explore how these barriers and
facilitators relate to clinical trial participation outcomes among underrepresented patients. By understanding these

Table. Selected LuCIN site survey respondent characteristics and perspectives on clinical trial recruitment (n=55 site representatives)
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challenges and leveraging successful recruitment strategies, LuCIN clinical trial sites can promote equity in clinical trial par-
ticipation among underrepresented groups and further advance lupus research.

Disclosure: T. Englund: None; C. Lee: None; J. Hsieh: None; R. Araojo: None; J. Mariano: None; E. McCormick:
None; S. Bell: None; A. Roy: None; S. Sheikh: AstraZeneca, 2, Aurinia Pharmaceuticals Inc., 2, Biogen, 2, GSK, 1, 1,
2, Lilly USA, 2, Pfizer, 5.
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Session Time: 9:00AM–11:00AM

Background/Purpose: Lower socioeconomic status is associated with greater disease activity and mortality in systemic
lupus erythematosus (SLE); however, mechanisms driving this are yet to be understood. Qualitative research suggests that
material need insecurities, such as concerns about housing, food, or medical costs, impair patients’ ability to manage SLE,
exacerbating the effects of poverty. We describe the prevalence of food, housing, SLE healthcare, and financial insecurity in
an SLE cohort and test their associations with patient-reported outcomes (PROs).

Methods: Data were derived from a statewide SLE epidemiology study involving a cohort of individuals with physician-
confirmed SLE. Food, housing, healthcare, and financial material need insecurities were assessed by validated screening
tools. PROs were obtained via PROMIS, Neuro-QoL, Patient Health Questionnaire-8, and General AnxietyDisorder-7 instru-
ments. Poverty was defined as household income ≤125% of the federal poverty limit.Lower education was defined as less
than a bachelor’s degree. The association of material need insecurities with PROs was assessed by multivariable linear
regression models adjusting for demographics, lupus characteristics, and comorbidities. We examined the relationship
between insecurities with poverty and education via unadjusted ANOVA and by including interaction terms in the adjusted
regression model.

Results: Among 252 participants, 53.6% had at least one insecurity (Table 1). Insecurities were highly prevalent, and more
common in those with poverty and lower education (79.3% vs. 44.8% of those with low vs. higher incomes, respectively,
had any insecurities and 71.7% vs. 39.1% of those with lower vs. higher education, respectively, had any insecurities). Unad-
justed analyses examining the relationship between material need insecurities and PROs revealed significant differences in all
PROs between those with and without any material needs insecurity and by the number of insecurities. In the unadjusted
models of the insecurity-poverty groups, overall significant differences between groups were noted for each PRO. In each
case, the post-hoc means test after ANOVA analyses indicated differences between one or both insecurity groups (either
“insecurity + no poverty” or “insecurity + poverty”) and the no insecurity + no poverty group. Similar results were noted for
the insecurity-education group analysis (Table 2). Adjusted multivariate analyses revealed that participants with any
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insecurity had significantly worse scores across all PROs measured (Figure); individuals with more insecurities had worse
PROs. There were no statistically significant interactions between insecurities and poverty or education.

Conclusion: Having any material need insecurity was associated with worse outcomes for patients with SLE regardless of
poverty or education. Findings provide insight into mechanisms by which social risk factors can affect SLE outcomes and
underscore the need for provider awareness of thesemodifiable factors and knowledge of relevant resources for interventions.

Disclosure: D. Sandoval-Heglund: None; E. Roberts: None; J. Park: None; M. Dall’Era: Annexon Biosciences, 2, 5,
AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoSmithKlein, 2, 5, Pfizer, 2; K. Barbour: None; C. Lanata: None;
K. Greenlund: None; C. Gordon: AbbVie, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, Sanofi, 2, UCB Pharma, 2;
P. Katz: None; J. Yazdany: Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.
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Background/Purpose: Social determinants of health (SDoH) such as financial insecurity contribute to disparities in rheu-
matic disease care and outcomes but are not routinely included in structured electronic health record (EHR) data,
(e.g., ICD-10 billing codes). SDoH described in clinical notes are not readily extractable and therefore cannot be easily incor-
porated into research studies. We leveraged natural language processing (NLP) to extract terms related to financial insecu-
rity and used machine learning models to develop and validate an algorithm to identify individuals with this critical SDoH.

Methods:We randomly selected 600 patients from 20,395 with rheumatic or musculoskeletal conditions enrolled in an inte-
grated care management program (iCMP) between 1/1/12-10/18/21. iCMP provides care for medically and psychosocially
complex patients. The study team (social epidemiologists, pediatric and adult rheumatologists, bioinformaticians) defined
the construct “financial insecurity” using nominal group technique. Reviewers (MTC, SU, CHF) operationalized this definition
with manual EHR reviews to establish the gold standard. Individuals were classified as having definite, possible, or no finan-
cial insecurity in separate training and validation cohorts. We constructed a context-driven lexicon containing terms for finan-
cial insecurity using data from PubMed, the Unified Medical Language System, and previous EHR reviews (Table 1). All
available notes were then processed using NLP with the context-driven lexicon. We developed models using logistic regres-
sion, LASSO regression, and random forest, trained on EHR-based review of cases of financial insecurity (definite or definite
and possible combined) and determined the performance metrics for each model.
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Results: Among 600 identified patients, we excluded 62 due to lack of notes, clear rheumatologic diagnoses, or iCMP
enrollment confirmation (N=538). 245,142 notes were processed from the training (N=366) and validation cohorts
(N=172). Financial insecurity was present among 100 individuals (27%) in the training cohort and 63 (37%) in the validation
cohort (Table 2). All models (logistic regression, LASSO, random forest) classifying the presence of financial insecurity per-
formed similarly regardless of the algorithm used, with logistic regression models achieving the overall highest positive pre-
dictive value (PPV) of 0.98. (Table 3). The logistic regression models had specificities ranging from 0.94-0.98, sensitivities
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ranging from 0.27-0.54 and PPVs of 0.89-0.91. LASSO regression models had specificities ranging from 0.98-0.99, sensi-
tivities of 0.20-0.29, and PPVs of 0.90-0.95. The random forest models had specificities ranging from 0.96-0.98, sensitivities
of 0.29-0.48, and PPVs of 0.90-0.94.

Conclusion: Using a context-driven general lexicon for financial insecurity, NLP enabled the development of algorithms to
classify individuals with terms or phrases indicative of financial insecurity in free-text EHR notes. These models with high pos-
itive predictive values could be leveraged to identify patients with this SDoH for future health equity interventions.

Disclosure: M. Chandler: None; T. Cai: None; L. Santacroce: None; S. Ulysse: None; K. Liao: UCB, 2; C. Feldman:
BMS Foundation, 5, Curio Bioscience, 12, My husband is one of the founders and will receive equity (but has not
received anything to date)., OM1, Inc., 2, Pfizer, 5.
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Background/Purpose:Gaps in systemic lupus (SLE) care are believed to contribute to higher kidney failure (ESKD), acute care
use, mortality, and disease damage in US patients who are Black or disadvantaged. Such disparities in HIV declined >20% by
addressing key care steps. We hypothesized that, SLE retention in care by visits or labs would differ by neighborhood disadvan-
tage. We also examined how gaps in SLE care associate with ESKD, acute care, or death to inform actions to reduce disparities.

Methods: This cohort study used a 20% USMedicare sample of patients ≥18 yrs with >12 mos of Medicare A-B in 2013-14
(subset: Part D). SLE was identified by validated criteria: 1 SLE hospital code, 1 rheumatologist code, or 2+ SLE codes
2 mos apart. Baseline comorbidity was measured 6 mos prior. Over 6 mos, 4 care steps were examined: 1) visit retention:
≥ 1 rheumatology visit; 2) lab retention: a C3, C4 or a double-stranded DNA test (two if nephritis); 3) HCQ use: any HCQ
claim; and 4) HCQ adherence: >80% of days covered. Outcomes included acute care (emergency or hospital visits) or
death, ESKD or death followed until end of data, 12/31/2014. We assessed for disparities by racial identity and neighbor-
hood disadvantage area deprivation index (ADI) quintile. Cox proportional hazards models were used to report hazards
ratios (HR) and 95% confidence intervals (CI) for 2 outcomes by 4 care steps controlling for covariates.

Results: Among 15,395 patients with SLE, 88.6% were female and 17.4% identified as Black (Table 1). Overall, 27.9% had
prior Medicaid; 35.2% of Black identifying patients lived in the most disadvantaged ADI quintile neighborhoods. Patients liv-
ing in high ADI (more disadvantage) had 16% lower visit retention (44.5% vs 60.8%, p< 0.001 Table 2), lower lab retention
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(13% vs 26.6%, p< 0.001), received less HCQ (39.1 vs 42.5%, p=0.029), and 5.2% lower HCQ adherence (19.4% vs
24.6%, < 0.001) than less disadvantaged neighborhoods. Black patients experienced slightly more visit retention (52% vs
51.4%, p=0.577), lab retention (16% vs 14.4%, p=0.042), and more HCQ use (44.4% vs 39.8%, p< 0.001), but lower
HCQ adherence (20.5% vs 24.3%, p< 0.001) than White patients.

Overall, 34.9% received acute care or died over 1 year; rates were 10.5% higher without visit retention (Table 1). 10.4%
experienced ESKD or death; rates were 5.4% higher without visit retention. Adjusted Cox models showed that all care reten-
tion steps predicted lower acute care or death (HR 0.70-0.84, all p< 0.001, Table 3) and most retention steps predicted
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lower ESKD or death (HR 0.73-0.81, all p< 0.05, except any HCQ, p=0.058). Lab retention associated most with reduced
acute care/death HR 0.70 (0.64, 0.76); HCQ adherence most strongly associated with lower ESKD/death, HR 0.73
(0.63, 0.86).

Conclusion: Lupus outcomes correlated with lupus visits and labs, with strongest associations between SLE labs and
acute care-free survival. HCQ 80% adherence most strongly correlated with ESKD-free survival. Care varied more by ADI
than race alone, supporting ADI use in ACR quality reporting, and a need for new care strategies to advance health equity
using a social determinants lens to improve SLE outcomes.

Disclosure: C. Bartels: Pfizer, 5; A. Yu: None; F. Elwert: None; A. Gilmore-Bykovskyi: None; W. Powell: None;
S. Garg: None; A. Kind: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) care and outcomes are associated with significant racial and
socioeconomic disparities in the US, particularly among young Black and Hispanic/Latina women. We previously identified
disparities, including gaps in SLE retention in care (defined as a rheumatology clinic visit or lupus-specific lab test every
6 months) and hydroxychloroquine (HCQ) use and adherence. We sought to address these modifiable gaps in SLE care
by adapting intervention approaches from other chronic diseases. We engaged patients and healthcare community stake-
holders to garner input to prioritize actionable steps and intervention strategies to reduce disparities in SLE retention in care
and HCQ use to improve outcomes and equity.

Methods: We recruited SLE experts and stakeholders, including patients, providers, and advocates (State Public Health
Department, Lupus Foundation, and the American College of Rheumatology) to adapt intervention strategies from other
chronic conditions to be tested in SLE. The patient advisory board (PAB; n=8) included patients with SLE representing racial,

Figure 1. Focus Group Demographics and Meeting Schedule
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geographic, age, and sex diversity (Figure 1). PAB insights were presented to a healthcare advisory board (HAB; n=12) of
6 rheumatologists, 2 rheumatology nurses, 2 primary care providers, and 2 patient advocates (Figure 1). The HAB reviewed
prior findings on SLE care gaps and evaluated proven interventions for a pilot. Each group had 3 virtual meetings of
90 minutes (total=6) scheduled to be alternating and iterative. Sessions were audio-video recorded and analyzed using
direct content analysis with NVivo software (Melbourne, AU).

Results: The PAB discussed several barriers to SLE retention in care and HCQ, categorized as: labs, visits, and medication
adherence (see Table 1 quotes and meta-themes). Facilitators were similarly identified and grouped (Table 1). The main
evidence-based interventions considered were electronic health record (EHR) workbench decision support (e.g., HIV Fast-
Track) that cues staff action upon missed visits and labs; shared decision making; and patient navigators (Table 2). All
HAB members and 5 of 8 PAB members supported implementing EHR workbench decision support. PAB and HAB mem-
bers also suggested including a patient navigator as a supplement to answer patient questions and address challenges in
scheduling, medication dosing, and cost barriers, among others. Among HAB members, 8 of 12 recommended EHR work-
bench decision support as high-impact and low-effort; while 7 of 12 rated patient navigator as high-impact but high-effort.

Table 1. Selection of Patient Identified Barriers (B) and Facilitators (F) to Labs, Visits, and Medication Adherence with List of Predominant Meta-
themes
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Many discussed that the two could be complementary, recommending EHR workbench decision support first, followed by
patient navigator. Indicators for additional support recommended by HAB members were social determinants of health,
missed labs or clinic visits, and frequent acute care.

Conclusion: Patient and healthcare stakeholders endorsed implementing EHR workbench decision support, potentially fol-
lowed by a patient navigator, to reduce disparities and care gaps in SLE. An external advisory board of national SLE leaders
is advising scalability for a larger study, and the findings will inform addressing key gaps and unique factors in SLE.

Disclosure: S. Parikh: None; M. Messina: None; S. Garg: None; S. Ferguson: None; E. Ramly: None; A. Gilmore-
Bykovskyi: None; K. Phelps: None; C. Bartels: Pfizer, 5.

Table 2. Patient and Healthcare Members’ Reactions to Proposed Evidence-Based Interventions
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a heterogenous systemic autoinflammatory disease that
disproportionately effects young women and minoritized populations. Disparities are multifactorial with genetic, hormonal,
and environmental contributors. Literature has implicated the role of social determinants of health, specifically low individual
socioeconomic status (SES) not just with SLE risk, but also cumulative SLE end organ damage due to disease and conse-
quences of therapy. The area deprivation index (ADI) describes neighborhood social risk by integrating 17 census block fac-
tors that correlate with many disease outcomes. We hypothesized that patients with incident SLE in more disadvantaged
ADI neighborhoods would more rapidly accumulate damage compared to more advantaged ADI groups.

Methods: This observational cohort study included incident SLE patients from three systems representing urban, suburban,
and rural patients across one state. Abstractors manually validated incident SLE cases that fulfilled the 1997 American Col-
lege of Rheumatology (ACR) and 2012 SLE International Collaborating Clinics (SLICC) criteria. Sociodemographic data and
diagnoses related to end organ damage through 2020 were manually abstracted. We used the original US ADI publication to
produce ADI rank quintiles. Time to damage, as defined by abstracted events of the SLICC/ACR Damage Index, was
assessed at SLE diagnosis and through death or study end (12/31/2020). We used Cox regression to estimate survival
curves of time to first damage event from SLE diagnosis stratified by ADI to test our hypothesis.

Results: In a total cohort of 611 incident lupus cases, 524 had complete data. Table 1 shows 88% female and 88% White
patients with a low proportion in the most disadvantaged US ADI group. Of those in the most disadvantaged ADI, 67% came
from the urban system. Figure 1A shows survival curves of patients from the urban system demonstrating a trend of reduced
damage-free survival within the most disadvantaged ADI (median 806 days) compared to those more advantaged (least dis-
advantaged median 1100 days; log rank insignificant). Total cohort survival (Figure 1B) showed no significant association by
ADI. Table 2 shows multivariable hazards with no significance by ADI; significance for age, smoking, and baseline renal
disease.

Conclusion:While many studies have investigated associations between individual SES and SLE, ours is among the first to
investigate the relationship between neighborhood SES, measured by ADI, and damage in incident SLE. In contrast to our
hypothesis, ADI was not statistically associated with damage-free survival. The urban cohort demonstrated the expected
reduced damage-free survival trend in the most disadvantaged ADI, suggesting high neighborhood disadvantage may
impact SLE damage. Limitations include risk of sampling bias with the small sample size of the most disadvantaged ADI
group. Furthermore, neighborhood-level factors may be distinct between urban vs non-urban areas; more research is
needed to determine if or how neighborhood disadvantage impacts outcomes in SLE.
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Table 1. Statewide Incident Lupus Cohort Demographics
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Figure 1. Damage-Free Survival Curves by Area Deprivation Index (ADI). First ADI is most disadvantaged. A. Urban Cohort B. Statewide Cohort

361



Disclosure: J. Katz: None; B. Sutherland: None; A. Yu: None; J. Cormier: None; Y. Jiang: None; D. Gazeley: None;
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Table 2. Adjusted Hazard Ratios for Time to First SLE Damage Event
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Background/Purpose: SLE disproportionately impacts African American women. Social support may have a positive impact
in SLE and as such could potentially reduce disease burden. However, the relationship between social support and SLE dis-
ease outcomes has not been investigated in African American female patients with SLE. The goal of this study is to evaluate
the relationship between social support and disease outcomes using data from validated participant questionnaires.

Methods: In this study of African American women, we examined differences in social support between healthy controls and
patients with SLE and associations with disease severity among the patients. Social support wasmeasured using the validated
Medical Outcomes Study-Social Support (MOS-SS) survey. The physician assessed SLE Disease Activity Index (SLEDAI) and
the patient reported Brief Index of Lupus Damage (BILD) were used to assess SLE severity. Associations between SLE status
and overall MOS-SS score as well as the MOS-SS support domains were analyzed using a series of Wilcoxon rank-sum tests.
Hodges-Lehmann estimation was used to calculate the confidence intervals for the difference in medians. Among participants
with SLE, associations between MOS-SS score with disease activity (SLEDAI) and with patient reported organ damage (BILD)
were evaluated using Spearman’s rank correlation. All analyses were performed on RStudio v4.0.3.

Figure 2. Distribution of MOS-SS score by disease status for each support domain of the MOS-SS. Boxes in the plots show the median, 25th, and
75th percentiles for the overall MOS-SS scores by disease status. Whiskers extend to 1.5 times the interquartile range (IQR), with measurements
outside 1.5 times the IQR being represented by open circles.Figure 2: Distribution of MOS-SS score by disease status for each support domain of
the MOS-SS. Boxes in the plots show the median, 25th, and 75th percentiles for the overall MOS-SS scores by disease status. Whiskers extend to
1.5 times the interquartile range (IQR), with measurements outside 1.5 times the IQR being represented by open circles.

Figure 1. Distribution of overall MOS-SS score by disease status. Boxes in the plots show the median, 25th, and 75th percentiles for the overall
MOS-SS scores by disease status. Whiskers extend to 1.5 times the interquartile range (IQR), with measurements outside 1.5 times the IQR being
represented by open circles.
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Results: This study was comprised of 70 SLE patients and 60 healthy controls, all self-identified African American females. SLE
patients had significantly lower overall MOS-SS scores compared to healthy controls (p = 0.026); the distribution of overall
MOS-SS scores by disease status is seen in Figure 1. When considering the MOS-SS support domains, SLE patients had sig-
nificantly lower scores for the emotional/informational support, affectionate support, and positive social interaction domains
(p ≤ 0.05 for all three groups). No notable difference between SLE patients and healthy controls was found for the tangible sup-
port domain. Figure 2 shows the distribution of MOS-SS score by disease status for each support domain of the MOS-SS.
Table 1 shows the median (IQR) and difference in medians for the overall MOS-SS and each support domain of MOS-SS.
Among SLE patients, a significant association was found between overall MOS-SS score and physician reported disease activ-
ity (using SLEDAI), such that SLE patients with higher SLEDAI scores have lower MOS-SS scores (ρ = -0.36, p = 0.0003). No
significant association was found between patient reported organ damage (BILD score) and overall MOS-SS score (p = 0.48).

Conclusion: This study found significant differences in the overall MOS-SS score between SLE patients and healthy con-
trols and furthermore, the groups differed for the emotional/ informational support, affectionate support, and positive social
interaction domains. Among the SLE participants, a significant inverse correlation between SLEDAI total score and overall
MOS-SS score was also observed. The potential clinical relevance of these findings suggests that targeted interventions
to improve social support could potentially improve SLE outcomes, though further research is needed.

Disclosure: S. Smith: None;C.Mattila: None; L. Ueberroth: None; L. King: None;D. Kamen: None; P. Ramos: None;
b. wolf: None.
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Racial Disparities in Self-reported Extent and Reasons for Nonadherence
in SLE
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Table 1. Descriptive statistics for overall MOS-SS score and each support domain for the MOS-SS by disease status. Median (IQR) and difference
in medians reported. + Only 69 SLE cases had complete MOS-SS questions applicable for the emotional/ informational domain. ^ Only 68 SLE
cases and 59 controls had complete MOS-SS questions applicable for the affectionate support domain. � Only 59 controls had complete
MOS-SS questions applicable for the positive social interaction domain.
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Background/Purpose:Medication nonadherence is common in SLE and disproportionately affects Black patients. Nonad-
herence leads to increased hospitalizations, morbidity, and mortality and is a modifiable factor that can reduce racial dispar-
ities in SLE outcomes. To better recognize nonadherence and address adherence barriers, we previously adapted and
validated a self-reported measure of extent of nonadherence and reasons for nonadherence called Domains of Subjective
Extent of Nonadherence (DOSE- nonadherence-SLE) (Figure 1). In this study, we examined frequencies of reasons for non-
adherence to explore possible item reduction and reasons that disproportionately affect Black patients.

Figure 1. DOSE-Nonadherence-SLE survey
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Methods: Patients from an academic clinic who met ACR or SLICC criteria for SLE and were prescribed ≥1 SLE medication
completed demographic information and the DOSE-Nonadherence-SLE survey, which measures the extent of and reasons
for nonadherence over the past 7 days. We limited the analysis to include only patients who self-identified as Black or White
race due to small numbers of patients who self-identified as belonging to other races. We compared racial differences in rea-
sons for nonadherence using Chi squared or Fisher’s exact tests. We used step-wise multivariable logistic regression to
examine factors independently associated with reasons that differentially affected Black patients.

Results: A total of 282 surveys were completed (median age 47, 90% female, 57% Black, 94% HCQ, 48%MMF, 13% AZA,
10%MTX). Black compared to White patients were more likely to be single, working full time, have annual household income
< $50,000, and less like to have private insurance (Table 1).

Rates for nonadherence were 53% among Black patients compared to 38% among White patients (p=0.01). The most
common reasons for nonadherence were "I forgot or I was busy" (69%), "I was too tired" (33%), and "I am tired of taking
medicines every day" (32%). The least common reasons were missing doses due to "the medication instructions were hard
to follow" (4.6%), "my family or friend suggested I not take them" (4.5%), and "I heard that someone had a bad experience
taking them" (1%).

Most reasons for nonadherence were reported at similar rates by Black and White patients (Table 2). However, Black com-
pared to White patients were more likely to report missing doses due to "I felt well" (31% vs 7%, p=0.004) and "I am worried
that the medicine would affect my ability to have children in the future" (9% vs. 0, p=0.08), whereasWhite patients were more
likely to report missing doses due to "I felt too depressed" (24% vs. 9%, p=0.048) and "I had no one to help me" (15% vs 4%,

Table 1. Sociodemographic characteristics of patients.
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p= 0.08). After adjusting for other demographic factors, nonadherent due to feeling well was dependently associated with
Black race (OR 15, p=0.001).

Conclusion: While busyness and forgetting, physical fatigue, and pill fatigue commonly affect all patients, Black
patients were much more likely to report missing doses due to feeling well, and there is a trend that Black patients
were more concerned about medication effects on fertility. These represent unique opportunities to improve adherence
for Black patients. Our results also suggest that some items can be eliminated to reduce response burden due to their
low frequencies.

Disclosure: K. Sun: AstraZeneca, 6; L. Robinson: None; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK),
5, Immunovant, 5, Pfizer, 5; J. Rogers: Amgen, 2, Ampel Biosolutions, 1, AstraZeneca, 6, Aurinia, 1, Eli Lilly, 1, Exagen,
5, GlaxoSmithKlein(GSK), 2, Immunovant, 2, 5; R. Sadun: None; L. Criscione-Schreiber: GlaxoSmithKlein(GSK),
5, UCB, 5; J. Doss: None; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5.

Table 2. Comparing reasons for nonadherence between nonadherent Black and White patients
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Table 1. Demographics of Female Systemic Lupus Erythematosus Patients
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Background/Purpose: Systemic lupus erythematosus (SLE) primarily affects women of childbearing age, with a higher bur-
den in non-Caucasian populations. Due to the increased risk of adverse pregnancy outcomes in SLE, especially among non-
Caucasian patients, it is essential for rheumatologists to engage patients in reproductive health discussions. Our study aims
to gain insight into the conversations surrounding reproductive health between rheumatology providers and a primarily His-
panic SLE population, with a focus on disparities between English-speaking and Spanish-speaking populations.

Methods: A 28-question survey based on the American College of Rheumatology 2020 Reproductive Health Guideline was
developed, covering contraception, preconception counseling, and pertinent peri-partum issues. The survey was offered in
either English or Spanish to female patients with SLE between the ages of 18 – 50, at a safety-net outpatient rheumatology
clinic in urban Los Angeles. Data were presented using frequency (%) or median (IQR) and evaluated using Fisher’s exact or
Wilcoxon rank sum test, as appropriate.

Results: From March 15 2023, to May 16 2023, 61 surveys were collected. Response rate was 92%. Participants identified
as Hispanic (84%), with 71% expressing an English-language preference (Table 1). For all respondents who reported being
sexually active with a male partner, 29% denied use of any kind of birth control, and only 25% noted effective contraception
(long-acting reversible contraception or sterilization) (Table 1). Approximately 60% of all patients who sought pregnancy after
SLE diagnosis took hydroxychloroquine (Table 2). However, while 73% of English-survey respondents noted that a rheuma-
tologist advised them to be on hydroxychloroquine during the pre-conception/pregnancy period, only 60% of Spanish-
speaking individuals were given the same counsel (Table 2). English-language respondents reported a significantly higher
frequency of conversations in the past one year regarding contraception and pregnancy planning compared to Spanish-
speaking respondents (72% vs. 33% and 76% vs. 39%, respectively; Table 2).

Conclusion: This study highlights the importance of thorough reproductive health discussions for patients with SLE, espe-
cially in a primarily Hispanic population. For a population known to have high rates of teratogenic medication use and/or
poorly controlled disease activity, suboptimal contraception was common. Some disparities between the English and Span-
ish speaking population include the English-speaking population had a higher rate of conversations surrounding contracep-
tion and pregnancy in the past one year, compared to the Spanish speaking patients. This suggests potential barriers in the
Spanish-speaking patient population. Hydroxychloroquine use during pregnancy or for those trying to conceive was low,
although only patients who ever attempted to conceive or had a pregnancy after SLE diagnosis answered this question.

Table 2. Pre-conception questions by survey language(1) Numbers represent frequency (column percent). *While 17 respondents noted that they
prefer receiving medical care in Spanish, only 14 of these elected to take the Spanish language survey (1)Some respondents did not answer all
questions (2)Due to branching logic, not all participants answered each question and not all cells will add to the full study population. Individuals
who did not attempt and/or experience a pregnancy after SLE diagnosis did not answer questions about hydroxychloroquine use during the
pre-conception period or pregnancy.
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Further research should explore ways of optimizing reproductive health conversations, especially regarding hydroxychloro-
quine and contraception use, in the management of Hispanic SLE populations.

Disclosure: M. Xepoleas: None; M. Delgado: None; J. Rodman: None; J. Simard: None; S. Lee: None; L. Wise:
AstraZeneca, 6, Aurinia Pharma, 2, 6, GlaxoSmithKlein(GSK), 6.
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Irving Medical Center, New York, NY, 2Division of Rheumatology, Albert Einstein College of Medicine, New York, NY,
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Background/Purpose: Participation in clinical trials is part of treatment for many patients with chronic diseases. However,
patients with systemic lupus erythematosus (SLE), especially those of African American and Hispanic descent, have been
reluctant to participate in clinical trials. Qualitative research identified patient, provider, community, and study design factors
as the main reasons for this hesitancy. Concerted efforts to increase awareness of and engagement in SLE clinical trials are
underway. We evaluated factors associated with challenges to clinical research enrollment in the Columbia University
(CU) and Albert Einstein College of Medicine (AECOM) lupus cohorts in New York City (NYC) that serve the low socioeco-
nomic status communities of Washington Heights and the Bronx.

Table 1. Demographic and Clinical Factors Among SLE Patients (n=163)
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Methods: This study sponsored by the U.S. Department of Health and Human Services, Office of Minority Health, plans to
enroll 200 patients in an engagement program modeled after the Lupus Research Alliance Patient Advocates for Lupus
Studies (PALS) program. SLE patients were invited to participate during routine clinic visits. Patients were apprised of the
study in detail and their decision to participate or refuse was recorded. Socio-demographics and disease characteristics
were collected. Data from recent therapeutic clinical trial participants was included for comparison. One-way ANOVA was
used to detect differences among the 3 groups: enrolled in the study, refused participation and clinical trial participants.

Results: Of the 138 patients asked to participate, 103 (74.6%) agreed while 35 (25.4%) refused. Additionally, 25 clinical trial
participants were included. Participants enrolled in the educational sessions, demonstrating willingness to engage in clinical
trial education, were more likely to have been admitted during the past year (1.36 vs 1.09 vs 0.52, p=0.044) and have co-
morbid fibromyalgia (17% vs 3% vs 0%, p=0.013). While there were more African American and Hispanic patients in the
education study groups, these differences did not reach statistical significance. Detailed data is summarized in Table 1.
The major reasons for refusal were lack of interest in clinical trials (17, 49%), time constraints (14, 40%) and negative prior
experiences relating to clinical trials (4, 11%). Clinical trial participants were more likely to have arthritis (84% vs 71% vs
96%, p=0.043), mucocutaneous manifestations (67% vs 69% vs 88%, p=NS) and be on steroids (26% vs 14% vs 56%,
p=0.001) as required for inclusion in clinical trials. Also, the clinical trial group displayed a higher zip-code median income
(54K vs 51K vs 77K, p=0.001) and more rheumatology office visits in the past year (2.99 vs 2.63 vs 4.76, p=0.001).

Conclusion: These data suggest that people’s intention to participate in clinical research is influenced by disease severity
(admissions and office visits), patient factors (income and co-morbid fibromyalgia) and study design (arthritis, steroid use).
It is difficult to ascertain if racial and ethnic factors affect the current study enrollment. More data is needed to confirm the role
of these factors and additional qualitative data will help identify factors that affect a patient’s decision at the individual level.

Disclosure: S. Inzerillo: None; N. Schwartz: None; L. Khalili: None;W. Fu: None;W. Tang: None; L. Geraldino-Par-
dilla: None; Y. Gartshteyn: None; N. Schmidt: None; P. Izmirly: None; A. Askanase: AbbVie, 2, Amgen, 2, AstraZe-
neca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GSK, 2, Idorsia, 2, Janssen,
2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2.
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Background/Purpose: The goal of this study is to identify characteristics of socially vulnerable environments associated
with increased mortality in a South Carolina systemic lupus erythematosus (SLE) cohort.

Methods: Address, demographic, medication use, and SLE International Collaborating Clinics (SLICC) disease damage
data were gathered prospectively from patients and their medical record enrolled in the Medical University of South Caroli-
na’s (MUSC’s) lupus registry that met SLE criteria. Death certificate data for patients in the cohort were obtained from the
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state Department of Health. Standardized mortality ratios (SMR) were calculated using expected mortality rates from the
CDCWONDER database, and characteristics between deceased and living patients were compared. The cohort was linked
with geospatial analysis to publicly available census tract contextual data, which was CDC’s Social Vulnerability Index (SVI).
Then, we applied spatial regression models to assess associations between neighborhood characteristics and SLE out-
comes after controlling for age, sex, education, disease characteristics and also examined effect modification of each char-
acteristic by presence of disease damage

Table 1.- SLE Cohort Demographics & Clinical Characteristics Associated with mortality
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Results: 712 subjects were included in the final analysis, and 102 died before the study data cutoff. The total SMR adjusted
for age, race, and gender was 12.29 (95% CI 9.97-14.61). Of the deceased, there was a statistically significant increased
mortality in association with self-identified Black race (p=0.02), with high vulnerability census tracts, and total, renal-related,
and steroid-related SLICC damage index (SDI) of 1 or more (p< 0.01) and a reduced mortality associated with hydroxychlor-
oquine use. Black patients had higher SDI compared to White patients. Patients with SDI of 1 or more were at increased risk
of mortality if they lived in a minority neighborhood, had no high school diploma, had low socioeconomic status, or spoke
English less than well

Conclusion: Mortality and SDI were significantly greater in Black patients, which, as race is a social construct, prompted
evaluation of socially vulnerable environments using SVI which found an increased risk of mortality in socially vulnerable cen-
sus tracts and this effect was greater in patients with disease damage. The cause of this association is not known. However,
the significant association between socially vulnerable environments and mortality suggests the need to study environmental
factors that influence the high rate of mortality among lupus patients in SC and should prompt awareness. The significant
association between hydroxychloroquine and lower mortality is consistent with other prospective cohort studies and rein-
forces the current guidelines regarding its use in SLE.

Disclosure: S. Carter: None; D. Wilson: None; S. Minkin: None; D. Dillon: None; B. Murray: None; J. Pearce: None;
J. Oates: None.
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Tampa, FL, 2LAC+USC/Keck School of Medicine, Los Angeles, CA, 3University of Southern California, Los Angeles, CA,
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Table 2.- Social Vulnerability Variable Effect Modification on Mortality based on presence or absence of SDI
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease most commonly seen in women of
childbearing age, with a greater burden in non-Caucasian populations. The American College of Rheumatology (ACR) pub-
lished guidelines in 2020 to inform a shared decision-making process on reproductive health management between patients
and their physicians. However, there is little data as to how these guidelines are experienced by patients in the "real world"
setting, and specifically by Hispanic patients, who have high rates of poor SLE outcomes. Our patient survey assesses influ-
ences on and barriers to reproductive health conversations and explores how a predominantly Hispanic SLE population
obtains reproductive health information.

Methods: A 28-question survey was distributed in either English or Spanish to female patients with SLE ages 18 - 50 in our
outpatient urban Los Angeles rheumatology clinic. Questions focused on four areas – contraception, preconception coun-
seling, pregnancy management, and medication safety – and were informed by the ACR guidelines. The majority of the

Table 1. Demographic and clinical characteristics for all 61 patient respondents
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questions were multiple choice. Patients were not required to answer all questions and branching logic was used depending
on patients’ unique reproductive history. Data were presented using frequency (%) or median (IQR) and evaluated using
Fisher’s exact or Wilcoxon rank sum test, as appropriate.

Results: From March 15, 2023 to May 16, 2023, 61 surveys were collected (Table 1). Response rate was 92%. 40% of
patients noted that the rheumatologist was most likely to initiate a conversation about reproductive health-related topics;
31% reported that patient and rheumatologist were equally likely to initiate such a conversation, and 19% noted never hav-
ing any such conversation (Table 2).86% of respondents believed that their rheumatologist had sufficient expertise to answer
questions about the effect of SLE on contraception use and pregnancy planning, however, this was observed more fre-
quently in the English survey (91%) compared to the Spanish survey (69%) (p = 0.062) (Table 3). 56% of patients identified
that there were difficulties with reproductive health care discussions, most commonly noting: "I don’t think it’s safe for me
to become pregnant" (19.7%), and "my lupus doctor has suggested that I talk with an OBGYN instead" (18%). Respondents
noted their top three sources for reproductive health information as their rheumatologists (73.8%), the internet (32.8%), and
their OBGYN (16.4%) (Table 2).

Conclusion: Our data show that most respondents of our primarily Hispanic SLE population in a safety-net clinic rely on the
rheumatologist as a crucial source of reproductive health information. However, more than half reported that there were dif-
ficulties with reproductive health conversations, including patients’ perception about the safety of pregnancy, and rheuma-
tologists deferring to OBGYNs. Furthermore, nearly 20% noted never having a reproductive health conversation with a

Table 2. Influences on reproductive health conversations (given the total N for this table)
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rheumatologist. Given the above, effective interventions to improve evidence-based reproductive health conversations
between Hispanic patients with SLE and rheumatologists should be investigated.

Disclosure: Z. Zaheer: None; M. Delgado: None; J. Rodman: None; J. Simard: None; S. Lee: None; L. Wise: Astra-
Zeneca, 6, Aurinia Pharma, 2, 6, GlaxoSmithKlein(GSK), 6.
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Musculoskeletal and Skin Diseases, National Institutes of Health (NIH), Bethesda, MD, 3National Institute of Arthritis and
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Background/Purpose: Cardiovascular disease (CVD) is a major cause of mortality among patients with systemic autoim-
mune disease. Patients with systemic lupus erythematosus (SLE) exhibit accelerated cardiovascular disease compared with
age matched healthy controls. While Black and Latino patients with SLE have worse autoimmune disease than white
patients, understanding of SLE-associated CVD in these marginalized patients has been limited by the exclusion of Black
and Latino patients from these studies. We aim to assess cardiovascular risk in Black and Latino patients with SLE.

Methods: Retrospective cohort study of patients enrolled in a single center SLE natural history study. Healthy volunteers
and patients with SLEwho had cardiac CT imaging from 2003-2023 were selected for review. Variables of interest were
obtained at the time of imaging, and include coronary artery calcium score (CAC), patient demographics, statin use,

Table 3. Barriers and contraception discussion by survey language group
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Framingham CVD risk factors, and laboratory parameters (total cholesterol, HDL). Data were analyzed byWilcoxon rank sum
test or Fisher’s exact test when appropriate, and a p-value < 0.05 was considered statistically significant.

Results: There were 61 healthy and 141 SLE patients available for review. Of the patients with SLE, 89% were women and
the average age at the time of imaging was 45 years. 27% identified as Black/African American and 33% identified as His-
panic Latino. CAC was present in 26% of the SLE patients with a mean CAC score of 49.9, while in healthy controls, CAC
was present in 5% of volunteers with a mean CAC score of 2.6. Hypertension was present in 47.5% of healthy controls
and 68% of SLE patients (p=0.007). Comparison of other CVD risk factors including obesity, any smoking history, choles-
terol level, and diabetes mellitus did not reveal any significant differences between groups. Mean HDL was 58.5 in SLE
patients without significant differences between groups. Use of statin in SLE patients with an elevated CAC score was 16%.
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Conclusion: Our preliminary findings describe a multi-ethnic cohort of patients with SLE. CAC was present in 26% of
affected patients and 5% of healthy controls. CAC was more prevalent and higher in white patients compared to Black
and Latino patients. While hypertension was more prevalent patients with SLE, many other traditional risk factors were
not present. We found that Black and Latino patients with SLE had significantly lower mean CAC scores when com-
pared to non-Latino white patients. Our findings may indicate that calcium scores are not as reliable of a risk factor
to guide secondary prevention in Black and Latino patients with SLE. It may be that Black and Latino patients have
more non-calcified plaque burden when compared to non-Latino white patients with SLE. Further study is needed to
examine mechanisms to explain these differences and replicate our findings in larger groups. These findings begin to
address CVD health disparities in marginalized populations by providing additional information on SLE-associated
CVD in Black and Latino patient

Disclosure: G. Gonzalez: None; Z. Manna: None; A. Fike: None; J. Chu: None; s. Hasni: AstraZeneca, 5;
B. Dizon: None.
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Background/Purpose: The objective was to define the relationship between chronic chikungunya (CHIKV) post-viral arthri-
tis disease severity, interleukin (IL)-2, and T cell subsets in order to determine if arthritis therapies targeting enhanced regu-
latory T cell (Treg) activity such as low-dose IL-2 may provide benefit.

Methods: Participants with CHIKV arthritis were recruited from Colombia from 2019–2021. Arthritis disease severity was
quantified using the Disease Activity Score (DAS)-28 and an Arthritis-Flare Questionnaire adapted for CHIKV arthritis.
Plasma cytokine concentrations (IL-1β, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12p70, IL-13, interferon-γ and tumor necrosis factor
(TNF)) were measured using a Meso Scale Diagnostics assay. Peripheral blood Treg subsets were measured using flow
cytometry.

Results: Among participants with CHIKV arthritis (N=158),IL-2 levels and frequency of Tregs were low. Increased arthritis
disease activity was associated with higher levels of inflammatory cytokines (IL-6, TNF and CRP) and immunoregulatory
cytokine IL-10 without increases in IL-2 (p< 0.05). Increased arthritis flare activity was associated with higher Treg frequen-
cies (p< 0.05) without affecting Teff frequencies, Treg/Teff ratios and Treg subsets. Finally, elevated levels of IL-2 were cor-
related with increased Treg frequency, percent Tregs out of CD4+ T cells, and Treg subsets expressing immunosuppressive
markers, while also correlating with an increased percent Teff out of live lymphocytes (p< 0.05).
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Conclusion: CHIKV arthritis is characterized by increased inflammatory cytokines and deficient IL-2 and Treg responses.
Greater levels of IL-2 were associated with improved Treg numbers and immunosuppressive markers, suggesting that
low-dose IL-2 therapies targeting enhanced Treg activity may be a plausible objective for further investigation.

Increasing IL-2 in chikungunya arthritis is associated with increased Treg numbers and expression of immunomodulatory
markers. Herein we report that higher levels of IL-2 in chikungunya arthritis patients were associated with greater numbers
of Tregs. Greater IL-2 was also associated with enhanced expression of CTLA-4, which suppresses effector T cell activation
by decreasing antigen presenting cell costimulatory function (CD80/CD86). Additionally, higher IL-2 levels of IL-2 were asso-
ciated with higher expression of HLA-DR, which functions in Treg activation; CD45RA, found in resting Tregs; and Helios, a
transcription factor that acts on the Foxp3 promotor to increase immunosuppressor function. Last, increased IL-2 levels
correlated with decreased CCR7, whose deficiency permits Treg retention in inflamed tissue.

Disclosure: A. Chang: None; S. Tritsch: None;C. Herrera: None; L. Encinales: None; A. Cadena: None;W. Rosales:
None; E.Mendoza: None; S. Simmens: None;R. Amdur: None; P. Fierbaugh: None;A. Proctor: None; A. Sucerquia:
None; C. Mores: None; D. Boyle: None; G. Firestein: Eli Lilly, 5; G. Simon: None.

Abstract Number: 0197

Development of a Chikungunya Arthritis Disease Activity Score

Aileen Chang1, Samuel Simmens1, Hugh Watson2, Richard Amdur3, Andre Siqueira4, Abigale Proctor1, Sarah Tritsch1,
Carlos Herrera1, Liliana Encinales5, Alfonso Sucerquia1, Alejandro Jaller1, Juan Jose Jaller6, Kennedy Amaral7, Gary
Simon1, Larry Moreland8, Andres Cadena9 and Gary Firestein10, 1George Washington University, Washington, DC,
2Evotec, Lyon, France, 3Northwell, Washington, DC, 4Fiocruz, Rio, Brazil, 5Allied Research Society, Barranquilla, Colombia,
6Reumatologos SAS, Barranquilla, Colombia, 7Institute of Diagnostic Medicine of Cariri, Pernambuco, Brazil, 8University
of Colorado, Denver, CO, 9Clinica de la Costa, Barranquilla, Colombia, 10University of California San Diego, San Diego, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

379



Background/Purpose: Chikungunya virus is an alphavirus spread by mosquitos that causes a debilitating chronic arthritis
that has no standard treatment to date. The objective of this expert group was to develop a measure of chikungunya arthritis
that would be useful for clinical trials and patient care.

Methods: A group of chikungunya experts, rheumatologists and biostatisticians identified component measures for evalu-
ation for inclusion in a chikungunya arthritis disease activity score (CHIK-DAS). Utilizing data from a Colombian cohort of chi-
kungunya arthritis patients (N=84), linear regression was used to identify the components that were independently
associated with patient reported outcomes assessing disability, pain, physical and mental quality of life and mobility. A pre-
liminary instrument was developed and assessed for internal consistency and test-retest reliability. Cutoffs for grading dis-
ease severity were determined.

Results: A CHIK-DAS was developed including a 30 tender joint count and a stiffness item in a form with and without CRP.
Disease activity was defined as remission (< 0.22), mild (< 0.75), moderate (0.75-1.29) and severe (≥1.30) disease.

Conclusion: The CHIK-DAS may be used as a specific measure of disease activity in chikungunya arthritis in clinical trials
and patient care. This metric should be further validated in additional cohorts.

Chikungunya Disease Activity Score (CHIK-DAS). The items 30 tender joint count including the 28 joints from the DAS-28
and the ankle joints and a stiffness score with and without C-reactive protein. The 28 joints included in the DAS-28 are the
bilateral shoulders, elbows, wrists, metacarpophalangeal, proximal interphalangeal and knees.
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J. Jaller: None; K. Amaral: None; G. Simon: None; L. Moreland: Boehringer-Ingelheim, 12, member of independent
Data Safety Monitoring Board, Celltrion, 12, member of independent Data Safety Monitoring Board; A. Cadena: None;
G. Firestein: Eli Lilly, 5.

Abstract Number: 0198

Improving Vaccination Uptake of Herpes Zoster in Young Rheumatic
Disease Patients Ages 18-49 Using Specialty Pharmacy Partnership

Stephen Lindsey1, Brittany Hill2, Sheela Sheth3 and Arya Loghmani2, 1LSU Health Science Center, New Orleans, LA,
2Louisiana State University, New Orleans, LA, 3Tulane University, New Orleans, LA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Herpes zoster (HZ), also known as shingles, causes an estimated one million cases annually in the
United States. Many studies have shown that the risk for herpes zoster infection is higher in inflammatory rheumatic diseases
(IRDs) and those who are immunocompromised (IC). The severity of herpes zoster correlates with underlying immunosup-
pression, also seen in immunosenescence. The rate of Shingles in our young IRD patients is similar to a healthy 65-year-
old with a rate of 8-10 per thousand patient years. Some immunosuppressants (IS) especially JAKs further increase this risk.

Shingrix, approved in 2017 for adults over 50 years old, a non-live recombinant herpes zoster vaccine (RZV) is administered
in two doses. In July 2021, the indication was expanded by the Federal Drug Association (FDA) to include patients eighteen
years and older with IRDs or on IS. The purpose of our study was to study the prevalence of RZV in our young IRD cohort
and to evaluate methods to increase vaccination rates, including utilization of the specialty pharmacy.

Methods: The patient cohort was collected utilizing the electronic medical record reporter system (EMRRS). All patients
18-49 years old who were seen in rheumatology clinic from July 2021 to mid-April 2022 were included to determine current
RZV vaccination rates and eligibility. Eligibility criteria included young IRD patients and IC.

After determining which patients required RZV, the team coordinated with the specialty pharmacy to ensure a central loca-
tion for inoculation and to keep a record of vaccinated patients. In addition, it ensured that patients would receive a reminder
to return for the second dose of RZV. The pharmacists were provided with a list of eligible patients and the patients were
given a flyer with pharmacy information. In addition, patients were electronically sent a copy of the flyer through the online
patient portal or through email.

Cross-sectional analysis using EMRRS from July 2022 to June 1, 2023 was utilized by investigators to determine new eligi-
ble patients and the percentage of patients age 18-49 years old seen in rheumatology clinic that had received vaccination.

Results: A total of 1,009 patients ages 18-49 years old were seen in rheumatology clinic since the FDA expanded the indi-
cation for RZV. Of those patients, 458 were eligible to receive the vaccine. Prior to intervention, only two (0.2%) patients had
received partial vaccination due to previous disseminated zoster infection. To date, 35.5% of eligible patients had been vac-
cinated, with 109 (23.8%) patients having received two doses of the vaccine and 58 (12.7%) patients having received the
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first vaccine dose. A majority of those receiving full vaccination were completed in the specialty pharmacy. The goal is to
have 80% of eligible patients seen in rheumatology to be vaccinated.

Conclusion: RZV vaccination uptake has been markedly improved in our 18-49 years old eligible IRD patients, from 0.2% in
April 2022 to 35.5% as of June 1, 2023. Even though the FDA may approve new guidelines, uptake is delayed, especially in
the younger patient populations. The combination of multiple reminder avenues along with the coordination of specialty
pharmacy proved successful in vaccinating eligible patients.

Disclosure: S. Lindsey: None; B. Hill: None; S. Sheth: None; A. Loghmani: None.
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Figure 1. Shingrix Vaccination Patient Flyer
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Background/Purpose: Herpes zoster infection is due to the reactivation of the varicella-zoster virus (VZV), having a high
prevalence in elderly and immunocompromised patients. Since the beginning of 2022, a new vaccine that prevents herpes
zoster virus reactivation has been approved and commercialized. However, there are few studies analyzing its effectiveness
in real-world conditions.

Our purpose is to analyze the incidence and rate of herpes zoster disease in a population at risk due to suffering from rheu-
matic diseases and therefore being subsidiary of receiving VZV vaccination.

Methods: A retrospective observational study of patients who started treatment with JAK inhibitors from 2013 to 2022 was
performed. Demographic and clinical features were collected from the electronic clinical history. Vaccination of patients
against VZV was analyzed, as well as the incidence of herpes simplex (HSV) and herpes zoster reactivation before and after
January 2022, date on which the vaccination program began. In addition, the rate of the VZV disease was calculated based
on the follow-up time for both vaccinated and unvaccinated patients and was adjusted by exposure in events/100 patients-
year (E/100 PY).

Demographic and clinical characteristics of the patients.
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Results: 236 patients with an indication for vaccination against VZV due to being treated with JAK inhibitors were included,
of whom the majority diagnosis was Rheumatoid Arthritis (n=179). Their demographic and clinical features are shown in the
following table. 30 patients were vaccinated against VZV (12.71%). An incidence of 20 herpes cases was observed in unvac-
cinated patients, of them, 8 corresponded with HSV and 12 with VZV. 3 of the VZV reactivations were of multimetameric
involvement (see graph). No cases of herpes were found in the vaccinated population. The unvaccinated patients were fol-
lowed up for 3500 months, remaining with a herpes rate in this population of 4.12 E/100 PY. The total follow-up of vacci-
nated patients was 102 months, with a herpes rate of 0 E/100 PY.

Conclusion: An incidence of 12 VZV is observed in unvaccinated patients compared to an incidence of 0 in vaccinated
patients. The herpes rate in non-vaccinated patients was 4.12 E/100 PY compared to 0 E/100 PY in vaccinated patients.
Therefore, we conclude that the herpes zoster vaccine shows its effectiveness in our population but it would be necessary
to carry out more studies in the future with a longer follow-up time.

Disclosure: L. Mas Sanchez: None; P. Muñoz Martínez: None; E. Grau Garcia: None; A. Torrat Noves: None;
D. Ramos Castro: None; C. Riesco Barcena: None; A. Huaylla Quispe: None; B. Villanueva Mañez: None;
I. Alcantara Alvarez: None; S. Leal Rodriguez: None; M. De la Rubia Navarro: None; E. Tovar Sugrañes: None;
J. Ivorra Cortes: None; L. Gonzalez Puig: None; R. Negueroles Albuixech: None; E. Vicens Bernabeu: None;
J. Oller Rodriguez: None; I. Martinez Cordellat: None; H. Charia: None; I. Canovas Olmos: None; C. Najera Her-
ranz: None; J. Roman Ivorra: None.
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Frequency of Herpes Virus infection.
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Background/Purpose: Herpes zoster (HZ) is a painful rash that is commonly known as shingles. People that had a primary
infection caused by the varicella-zoster virus known as chicken pox can present herpes zoster at any age.1 The infection
manifests as a vesicular rash with the characteristic of following a dermatomal pattern followed by postherpetic neuralgia.
Herpes zoster is commonly observed in the elderly and immunocompromised populations such as patients with autoim-
mune diseases or malignancies. On average HZ incidence in a normal population is 1.2 to 4.9 cases per 1000 person per
year; however, herpes incidence is multiplied in those with autoimmune diseases.2

Methods: We conducted a cross-sectional study that included consecutive patients with RD who were ≥ 18 years attend-
ing the rheumatology service in a northeast referral hospital in Mexico. We excluded patients who refused to participate. The
following data was collected between December 2022 to May 2023: demographics, medical history, and RD diagnosis. We
applied a paper-based questionnaire and reviewed medical records to identify HZ events in patients with RD, demo-
graphics, onset, recurrence, vaccination status, and hospital admissions related to HZ and HZ-related factors.

Results: A total of 182 patients with RD were screened for HZ. Patients with HZ had a median and IQR age of 57 (48.5 – 69).
Thirty-three (18.13%) patients reported an HZ event; of which 14 (42.4) had their first HZ event over more than 10 years ago.
Thirty-two (96.97%) were treated with antivirals, 3 (9.09%) were hospitalized due to severe disease, and 31 (93.94%) were
not vaccinated against HZ. Regarding rheumatic diseases 9 (32.1) SLE patients, 20 (17.5) RA patients, and 2 (12.5%) OA
patients had HZ. (See Tables 1 and 2).

Conclusion: Herpes zoster events are six folded in patients with rheumatic diseases. The prevalence of HZ-events is higher
in patients with autoimmune diseases, specifically in those with SLE. The frequency of HZ events and severe disease can be
prevented through vaccination; however, the vaccine may not be accessible to everyone.

HZ, herpes zoster; RA, rheumatoid arthritis; Systemic lupus erythematosus; OA, osteoarthritis; Others: Primary Sjögren syndrome, dermatomyo-
sitis, scleroderma, vasculitis mixed connective tissue disease and vasculitis. HPV, human papilloma virus; HSV, herpes simplex virus.

HZ, herpes zoster; IQR, interquartile range
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Background/Purpose: Herpes zoster (HZ) is common in the elderly, with a lifetime risk of 25%. The primary risk factors for
HZ are advanced age and immunosuppression. The aim is to describe the safety of recombinant zoster vaccine in patients
with inflammatory rheumatic and musculoskeletal diseases (RMD)

Methods: Adult patients with rheumatoid arthritis (RA), axial spondyloarthritis (axSpA), and giant cell arteritis (GCA) were pro-
spectively enrolled in this ongoing study. Data on demographics, vaccination, RMD diagnosis, disease activity, immunosup-
pressive treatments, flares, and zoster breakthrough infections were collected at months 0, 2, 3, 6 and 12. Safety
assessments were performed at 2, 3, 6, and 12 months. A flare was defined as change in ASDAS ≥ 0.9 for axSpA, change
in DAS-28 >1.2 for RA, or clinical signs for GCA and/or CRP ≥ 0.5mg/dl and/or ≥30 mm. Descriptive analyses were performed

Results: 81 patients were enrolled, of whom 21 (25.9%) had a history of HZ (Table 1). All patients received RZV at month
0 and 66 patients at month 2. Safety assessments in 66, 56, 48, and 5 patients at month 2, 3, 6 and 12, respectively. A total
of 87, 68, 15, 8 AEs were reported in 53, 37, 13, and 6 patients, respectively. Localized AEs (n=97 (67.0%)) were more com-
mon than generalized AEs (n=48 (33.1%)). Pain at the injection site (55 (30.9%)) was the most common AE, followed by
fatigue (20 (11.2%)), musculoskeletal pain (19 (10.7%)), fever (14 (7.9%)), redness at the injection site (10 (5.6%)), and swell-
ing at the injection site (7 (3.9%)). Serious adverse events (AE) were reported in 8 patients (3 RA, 5 GCA), none of which were
vaccine-related. No patient reported an AE of special interest. 5, 4, 5 and 2 episodes of self-reported disease worsening
were reported by patients at months 2, 3 and 6, respectively, 12 but none met predefined flare criteria. However, 3 patients
(2 GCA, 1 RA) were hospitalized as a result. No episodes of HZ occurred during follow-up
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Conclusion:Most patients tolerated RZV well with few reports of flare and serious AEs. The majority of AEs occurred within
a few days of vaccination. These findings are reassuring for rheumatologists and potential vaccine recipients and support
confidence in the safety of RZV in patients with RMD

Disclosure: I. Andreica: AbbVie/Abbott, 1, 6, Amgen, 1, 6, AstraZeneca, 1, 6, Chugai, 6, Novartis, 1, 6, Sobi, 1, 6, UCB,
1, 6;G. Chierergo: None; S. Reale: None; B. Wilde: None; S. Tsiami: None;D. Kiefer: None; P. Sewerin: AbbVie, 2, 5,
6, Biogen, 2, 6, Bristol-Myers Squibb, 2, 6, Celgene, 2, 5, 6, Chugai, 2, 5, 6, Hexal, 2, 6, Janssen-Cilag, 2, 5, 6, Lilly, 2, 5,
6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6, Sanofi-Genzyme, 2, 6, Swedish Orphan Biovitrum, 2, 6, UCB, 2, 5, 6;
H. Kavruk: None; D. Karagkiozidou: None; B. Guminski: None; A. Kribben: None; X. Baraliakos: AbbVie, 2, 6,
BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB,
2, 6; J. Braun: None;U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers Squibb(BMS), 2, 5, Chu-
gai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead, 2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6,
MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris, 2, 5.

Patients and disease characteristics
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Background/Purpose: The importance and efficacy of mRNA COVID-19 vaccination in coping with the pandemic are well
established, but inconsistencies remain in the data regarding side effects, especially in patients with rheumatic diseases
treated with immunosuppressive therapy.

We aimed to assess the effect of immunosuppressive therapy on the incidence of Herpes Zoster (HZ) in patients with pso-
riatic arthritis (PsA) and ankylosing spondylitis (AS) after each of the three doses of the BNT162b2 mRNA vaccine compared
to HZ incidence in a similar time period two years prior to vaccination.

Methods: The database of Clalit Health Services, the largest health care provider of approximately 4.7 million members in
Israel, was retrospectively analyzed for patients with a diagnosis of PsA and AS starting from 12/2018 and who later received
3 doses of the BNT162b2 mRNA vaccine in a national vaccination campaign from 12/2020-12/2021. For each individual,
data on demographic, socioeconomic, and selected chronic comorbidities, as well as use of glucocorticosteroids, conven-
tional/ biologic/ targeted-synthetic disease-modifying anti-rheumatic drugs (DMARDs) and previous HZ vaccination status
were retrieved.

The incidence of HZ events was calculated during the 6 weeks following each of the three mRNA COVID-19 vaccine doses
and compared to a similar time period within this group of patients two years prior by NcNemar test, and also relative to fully-
vaccinated controls from the general population matched by sex and age at 1:10 ratio. For each SpA patient, multivariable
logistic regression was used to assess for any association between DMARD use within 3 months prior to each HZ event
and HZ reactivation risk relative to SpA patients not on these medications.

Results: The study population consisted of 6460 SpA patients, 4648 (72.0 %) with PsA, 1812 (28.0%) with AS and
115 (1.8%) with both PsA and AS with a mean age of 57.6±15.0 years, of whom 3107 (48.1%) male. Of SpA patients,
18.2% (n=1173), 35.5% (n=2293), and 1.2% (n=79) were on cDMARDs, bDMARDs, and tsDMARDs, respectively. The inci-
dence of HZ events was higher among SpA patients in comparison to the general population both pre- (p=0.004) and post-
(p=0.027) mRNA COVID-19 vaccination, even after controlling for multiple covariates, with no significant difference in HZ
reactivation occurring in the PsA vs AS subgroups pre- and post mRNA vaccination. The number of HZ events was not
increased in SpA patients with HZ events who received bDMARDs (p=0.372), TNF-α inhibitors in particular (p=0.095), or
cDMARDs (p=0.365) in comparison to patients not on these medications (too few HZ cases occurred in patients on
tsDMARDs to allow for statistical analysis).
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Conclusion: The risk of HZ after each one of the three BNT162b2 mRNA vaccine doses was not increased in PsA and AS
patients compared to a similar time period two years prior to vaccination, and was not influenced by the type of
DMARD used.

Disclosure: T. Gazitt: None; N. Hayat: None; A. Haddad: None; J. Feld: None; N. Stein: None; I. Lavi: None;
I. Feldhamer: None; A. Dov Cohen: None; W. Saliba: None; D. Zisman: None.
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Background/Purpose: Rituximab (RTX) is effective for maintaining remission in ANCA-associated vasculitis (AAV) but
increases risks for vaccine-preventable severe infections and reduces the immune response to vaccination. There is uncer-
tainty regarding risks and benefits of holding RTX to improve vaccine efficacy by permitting B cell repopulation
(e.g., seasonal flu, COVID-19). We used the previously validated microsimulation model, AAV-Sim, to project the clinical
impact of delaying treatment with RTX in people with AAV in remission.

Methods: We evaluated 2 strategies: (1) Continuous B cell depletion with routine RTX retreatment; or (2) Permissive B
cell repopulation with RTX delayed for 4 weeks to optimize vaccination, then resuming RTX. At model start, individuals
are in remission, B cell depleted, and have an eGFR ≥45ml/min. They are assigned demographics, ANCA type, and other
characteristics based on probabilities, and transition monthly between active (e.g., major/minor relapse) or inactive AAV
states. They are monitored monthly for B cell repopulation and are at risk for severe infection, end-stage renal disease
(ESRD), or death. Transition rates are stratified by demographic and disease-specific characteristics (Table 1). We projected
the primary outcomes of relapse-free remission and vaccine optimization over 12 months. We defined vaccine optimization
as: B cell repopulated, retreatment delayed, and no relapse prior to vaccination. We performed sensitivity analyses to identify
influential factors.

Results: Permissive B cell repopulation (Strategy 2) would be associated with lower relapse-free survival than continuous B
cell depletion (Strategy 1) (81.0% vs 95.9%). However, 72.8% of patients would be optimized for vaccination in Strategy
2, whereas none would be optimized in Strategy 1 (Figure 1). Minimal differences between strategies would occur in
model-projected new renal involvement, ESRD, and death. Varying B cell repopulation rates and ANCA type would strongly
influence relapse-free survival. Relapse-free survival in Strategy 2 would be higher in MPO-ANCA+ vs PR3-ANCA+ across B
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cell repopulation rates (range, 85.0%-89.4% [difference 4.4%] vs 72.7%-80.3% [difference 7.6%], respectively) (Figure 2).
Further, a greater portion of MPO- vs PR3-ANCA+ patients would have vaccine optimization across scenarios (range,
58.6%-87.9% vs 51.0%-78.5%, respectively).

Conclusion: A strategy that permits B cell repopulation would be associated with a higher risk of relapse but would optimize
many patients for vaccination. ANCA type (i.e., relapse risk) and B cell repopulation rates strongly influence these risks and
benefits. A strategy of permissive B cell repopulation may be more acceptable in MPO-ANCA+ AAV and people with faster
B cell repopulation. B cell repopulation rates had a stronger influence on model-projected relapse-free survival in PR3- than
MPO-ANCA+ AAV. To further weigh the risks and benefits of each strategy, the downstream effects of vaccination
(e.g., infection severity) will be incorporated in future steps. These findings highlight the importance of improving biomarkers
of relapse risk and determining predictors of B cell repopulation rate.
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Background/Purpose: Literature data on the increased risk of severe infection regarding hypogammaglobinemia related to
RTX in IMID are controversial and sparse. We proposed to evaluate the risk of severe infections in patients with IMID treated
with RTX who presented Ig deficiency (prevalent or acquired).

Methods:We conducted an observational, retrospective single-center study retrieving all patients with at least one infusion
of RTX in the department of Rheumatology (CHUMontpellier) between January 1st and December 31st 2017. We included all
patients treated for an IMID (rheumatoid arthritis, systemic lupus erythematosus, ANCA-associated vasculitis, primary Sjög-
ren syndrome, inflammatory myopathy, scleroderma, mixt connective diseases, cryoglobulinemia vasculitis and overlap syn-
drome) with at least one Ig assay performed during follow-up. Patients were followed-up at least12 months after the last
infusion of RTX or until the occurrence of a severe infection or death occurring within 12 months after the last infusion of
RTX or until the end of the study (May 31st 2020).Ig deficiency was defined as a rate of IgG, and/or IgA and/or IgM lower than
the laboratory thresholds. Then, we categorized patients with prevalent Ig deficiency (before the first infusion of RTX),
acquired Ig deficiency (normal Ig assays before the first infusion of RTX and with an occurrence of at least one Ig deficiency
during follow-up), and patients with normal Ig level from the first infusion to the end of follow-up.

Results: Three hundred and eleven patients were included. Nine patients had undatable Ig deficiency. Twenty-nine patients
(9,4%) had prevalent Ig deficiency. As compared with patient with normal Ig level at baseline, concomitant treatment with
glucocorticoids (p=0,03) and with a higher daily dose at baseline (p=0,01) were associated with a prevalent Ig deficiency.
Sixty-eight patients (22,0%) acquired an Ig deficiency after the first infusion of RTX. A longer time of follow-up and a higher
cumulative dose of RTX, the type of IMIDs (SLE and AAV) and concomitant treatment with IS or GCs at baseline, diabetes
mellitus and obesity were associated with the occurrence of an Ig deficiency (Table 1). Forty-three patients (14,3%) devel-
oped a severe infection within 12 months after the last infusion of RTX. Severe infections occurred more frequently in patients
with prevalent Ig deficiency but without any stastistical difference with patient with normal Ig level (Table 2). In multivariate
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analysis, only chronic pulmonary disease, a higher daily dose of GCs and a higher mean DAS28-CRP during follow-upwere
still associated with an increased risk of severe infection (Table 3). In a time-dependant analysis, Ig deficiency in patient
treated with RTX, wether acquired or prevalent, was not associated with an increased risk of severe infection (adjusted HR
1.04 [0.5-2.3], p=0.92).

Table 1.: Baseline and follow-up characterisitics of patients with IMIDs receiving RTX, in the whole cohort, and comparison of patient with acquired
Ig deficiency and normal Ig level.

Table 2. Incidence of severe infections according to Ig level.
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Conclusion:We did not observe an increased risk of severe infection in RTX-induced Ig deficiency. In case of Ig deficiency,
RTX management should be discussed on a case-by-case basis, according to an individual assessment of the infectious
risk, especially when GCs therapy is used and chronic lung diseases are present.

Disclosure: C. Rempenault: None;C. Lukas: Abbvie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Eli Lilly, 2, 6, Janssen,
2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche Chugai, 2, 6, UCB, 2, 6; L. Tardivon: None; C. Daien: None;
B. Combe: AbbVie, 2, 6, BMS, 6, Celltrion, 2, Eli Lilly, 1, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, MSD, 6, Nordic
Pharma, 5, Novartis, 1, Pfizer, 6, Roche-Chugai, 2, 6; P. GUILPAIN: None; J. MOREL: None.

Table 3. Risk factors associated with severe infection within 12 months after the last RTX infusion in the whole population of study (multivariate
analyses).
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Background/Purpose:Chronic hepatitis C virus (HCV) infection is associated with autoimmune extrahepatic manifestations
including increased production of autoantibodies such as rheumatoid factor (RF). Prior to the advent of direct-acting antivi-
rals (DAAs), HCV infection was treated with pegylated interferon (Peg-IFN) which is known to induce or exacerbate autoim-
munity. It remains unclear whether HCV eradication was associated with reduction in autoantibodies, and whether results
would differ between IFN-based and IFN-free regimens. In our research, we aimed to investigate changes in serum RF fol-
lowing viral eradication in patients with chronic HCV infection who were treated with either Peg-IFN or ribavirin plus DAA.

Methods: This is a retrospective cohort study of adult HCV patients treated at a teaching hospital in Taiwan. All patients had
detectable HCV RNA at baseline (BL) and achieved sustained virological response (SVR) documented 12 or 24 weeks after
treatment. Serum level of IgG RF was measured using latex immunoassay with a measurement of 15 IU/mL or above defin-
ing seropositivity. The changes from BL to SVR were analyzed and the results were compared between patients treated with
IFN-based regimens and those with IFN-free DAAs. Subgroup analyses according to age, sex, presence of cirrhosis, HCV
genotype, and BL ANA titer were performed.

Results: This study enrolled 297 patients (median age 59; 48.5% female). Among them, 78 (26.3%) were RF-positive by
qualitative serology at BL. This number decreased to 49 (16.5%) at SVR-12 or -24 (P < 0.001). Quantitatively, the median
level of serum RF in the study cohort also decreased from 1.6 IU/mL (IQR undetectable (UD)-15.8) to UD (IQR, UD-6.6
IU/mL) (P < 0.001). Significant reductions in serum RF were observed in both treatment groups. The proportion with RF
seropositivity decreased from 24.3% to 15.4% (P = 0.001) in patients treated with IFN-free agents (n = 214) and from
31.3% to 19.3% (P = 0.006) in patients treated with IFN-based regimens (n = 83), without significant difference between
these two groups (P =0.40).

Changes of serum rheumatoid factor (RF) level from baseline to sustained virological response (SVR) in all patients (panel A, left), patients treated
with interferon-free (panel B, middle) or interferon-based regimens (panel C, right).
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Baseline characteristics of chronic HCV infected patients treated with DAA and interferon-based regimens

Comparison of changes in rheumatoid factor (RF) activity between interferon-free and interferon-based treatment groups.
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Serum RF level decreased significantly between BL and SVR-12 or -24 in all subgroups, including age ≥ 59 (n = 150; 1.0
vs. UD IU/mL, P < 0.001), age < 59 (n = 147; 2.6 vs. 1.2 IU/mL, P < 0.001), males (n = 153; 2.1 vs. UD IU/mL,
P < 0.001), females (n = 144; 1.2 vs. UD IU/mL, P < 0.001), with cirrhosis (n = 50; 0.7 vs. UD IU/mL, P < 0.001), without cir-
rhosis (n = 247; 1.9 vs. UD IU/mL, P < 0.001), genotype 1 (n = 170; 0.8 vs. UD IU/mL, P < 0.001), non-genotype 1 (n = 127;
2.3 vs. UD IU/mL, P < 0.001), and with BL ANA < 1:40 (n = 276; 1.4 vs. UD IU/mL, P < 0.001), except for patients with BL
ANA ≥ 1:40 (n = 21; 3.0 vs. 1.3 IU/mL, P = 0.064).

Conclusion: We found that both the serum RF level and proportion of RF seropositivity significantly decreased after
the eradication of HCV infection, regardless of whether the patients were treated with IFN-free or IFN-based regi-
mens. We further analyzed different subgroups of participants and observed similarly significant reductions in serum
RF in all subgroups, except for patients with ANA titers higher than 1:40 at BL. These findings indicate that effective
treatment for HCV could reduce the production of RF and may alter autoimmunity in patients with chronic HCV
infection.

Disclosure: J. Lo: None; Y. Tsai: None; C. Tseng: AbbVie/Abbott, 6, Bayer, 6, Bristol-Myers Squibb(BMS), 6, Gilead,
6, Merck/MSD, 6; Y. Hsu: AbbVie/Abbott, 6, 12, Support for attending meetings and/or travel, Bristol-Myers
Squibb(BMS), 6, Gilead, 1, 6, 12, Support for attending meetings and/or travel, Roche, 6; S. Hsieh: None.
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Background/Purpose: Due to the use of immunosuppressants, patients with rheumatic diseases are at increased risk for
Hepatitis B virus (HBV) reactivation. B-cell depleting agents and TNF-α inhibitors are known to be associated with increased
risk of HBV reactivation. The risks of other biologic/targeted synthetic DMARDs are not well understood. Both Janus Kinase
(JAK) inhibitors and Interleukin-6 (IL-6) inhibitors interfere with the IL-6 pathway, which is critical in the control of underlying
HBV infection. We thus conducted a systematic review and meta-analysis on the incidence of HBV reactivation in patients
with rheumatoid arthritis receiving JAK inhibitor or IL-6 inhibitor.

Methods:We systematically searched Pubmed/Medline and Embase from January 1, 2010-May 1, 2023, to identify eligible
studies that examined Hepatitis B virus (HBV) reactivation among RA patients receiving L-6 inhibitor (Tocilizumab or Sarilu-
mab) or JAK inhibitor (Baricitinib, Tofacitinib, Upadacitinib). Studies with information on RA patients with chronic (HBsAg
+/anti-HbcAb+) or previously resolved (HBsAg-/anti-HbcAb+) status were included. Information on medication and interval
of monitoring for HBV reactivation were also obtained. Hepatitis B reactivation was defined as > 10-fold increase HBV DNA
level from baseline or positive HBV DNA which was previously negative. Meta-analysis was performed using R statistical
software.
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Results: The meta-analysis included 16 studies comprised of RA patients with previously resolved (n= 547) or chronic
(n= 46) HBV infection. The proportion of users of JAK inhibitors among previously resolved HBV infection was 63%
(n=362) and chronic HBV was 59% (n=27). Serial monitoring for HBV viral load and liver function tests ranged from every
4 weeks to 6 months. Among those with previously resolved HBV infection, the pooled incidence rate for HBV reactivation
was 0.76% [95%CI 0.0017 – 0.0335]. In the subgroup analysis, users of JAK inhibitors showed lower reactivation rate com-
pared to IL-6 inhibitors (0.2% vs 1.9%). Among those with chronic HBV infection, the pooled incidence rate for HBV reacti-
vation was 26% (95% CI 0.14 – 0.44] with lower rate of HBV reactivation among those on JAK inhibitors compared to IL-6
inhibitors (19% vs 37%).

Conclusion: In this systematic review and meta-analysis, the risk of HBV reactivation among RA patients with previously
resolved HBV infection was relatively low; however, the risk was higher among HbSAg carriers. In both groups, the use of
JAK inhibitors was associated with lower risk of HBV reactivation compared to the use of IL-6 inhibitors. Additional studies
with larger cohorts are still necessary to better inform rheumatologists managing these patients with underlying Hepatitis B
infection.

Disclosure: A. Sood: None; J. Lin: None; N. Shah: None.
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Background/Purpose: Available immunosuppressive treatments for autoimmune inflammatory rheumatic diseases (AIRD)
might increase the risk for opportunistic infections, such as Pneumocystis jirovecii pneumonia (PJP). Prophylactic
trimethoprim-sulfamethoxazole (TMP/SMX) is often prescribed to prevent the occurrence of PJP among patients with AIRD.
We calculate the incidence of PJP, PJP-related mortality, and TMP/SMX-related adverse events among patients with AIRD
who received a prednisolone dose equivalent of ≥20 mg/day.

Methods:We searched PubMed and EMBASE for multiple-arm studies evaluating the efficacy and safety of TMP/SMX pro-
phylaxis in individuals with AIRD. We stratified different prophylactic dose regimens of TMP/SMX in two groups: a "low-dose"
group if the weekly dosage was lower than the equivalent of 400/80 mg/day, and a "standard-dose" group if the weekly dos-
age was equal or higher than the equivalent of 400/80 mg/day.
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Results: Nine studies, performed in Japan, Korea, Thailand, and India, provided data on 1,438 individuals with AIRD receiv-
ing TMP/SMX and 1,605 individuals with AIRD not receiving prophylaxis. Studies were published between 2013 and 2021
and participants were followed from 3 to 12 months (77.75% for more than 6 months). At least one TMP/SMX treatment
arm (i.e., "standard-dose", "low-dose" or both) was present in any included study. Specifically, eight studies included partic-
ipants grouped in our "standard-dose" group, 6 studies included participants grouped in our "low-dose" group and 5 studies
included participants that received no prophylaxis. The relative risk of PJP was 76% lower (Relative Risk 0.24; 95% CI:
0.07-0.79) among participants who received prophylactic TMP/SMX at any dose, compared to patients who did not receive
any prophylaxis. The incidence of PJP for the initial 3-12 months of high-dose glucocorticoid treatment among patients who
received no prophylaxis (2.95%, 95% CI: 0.65-6.46%) was significantly higher compared to the incidence of PJP among
patients who received "standard-dose" (0.00%, 95% CI: 0.00-0.37%, p-value=0.009) or "low-dose" (0.00%, 95% CI:
0.00-0.04%, p-value=0.003) TMP/SMX. PJP-related mortality was 0.62% (95% CI: 0.00-1.98%) among individuals who

Figure 1.Relative risk of Pneumocystis jirovecii pneumonia among patients receiving trimethoprim-sulfamethoxazole prophylaxis compared to
patients not receiving prophylaxis.

Table 1.Baseline characteristics of included studies
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received no prophylaxis and 0.00% among patients who received "standard-dose" (95% CI: 0.00-0.06%, p-value=0.073) or
"low-dose" TMP/SMX (95% CI: 0.00-0.00%, p-value=0.038). We found the incidence of any TMP/SMX-related adverse
event was 23.59% (95% CI: 9.77-40.88%) among patients who received "standard-dose" TMP/SMX and 24.06% (95%
CI: 11.90-38.63%) among patients who received "low-dose" TMP/SMX, a non-significant difference (p-value=0.946).

Conclusion: Among individuals with AIRD who were included in studies evaluating the use of prophylactic TMP/SMX, the
risk for PJP was lower among participants who received TMP/SMX compared to participants who did not receive prophy-
laxis. The rate of TMP/SMX-related adverse events did not differ among the low-dose and standard-dose TMP/SMX sub-
groups. Clinical trials evaluating the efficacy and safety of different prophylactic TMP/SMX dose regimens with long term
follow-up are needed to study TMP/SMX utility for preventing PJP among patients with AIRD.

Disclosure: A. Vassilopoulos: None; S. Vassilopoulos: None; F. Shehadeh: None; M. Kalligeros: None;
E. Mylonakis: BARDA, 5, Basilea, 1, Chemic Labs/KODA Therapeutics, 5, Cidara, 5, Leidos Biomedical Research
Inc./NCI, 5, NIH/NIAID, 5, NIH/NIGMS, 5, Pfizer, 5, Regeneron Pharmaceuticals, Inc., 5, SciClone Pharmaceuticals, 5.
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Background/Purpose: PJP is an opportunistic fungus causing significant morbidity and mortality in immunocompromised
patients. Guidelines describe PJP PPX indications among non-HIV infected individuals with cancer and solid organ trans-
plant; however, this is lacking for individuals with rheumatic diseases requiring immunosuppression. General consensus
reveals PJP PPX should be considered in patients receiving medication associated with lymphodepletion, likely to cause
defects in cell-mediated immunity. Examples include prednisone 20mg or greater, monoclonal antibodies (anti-CD52 alem-
tuzumab and anti-CD20 rituximab), alkylating agents (cyclophosphamide), and checkpoint inhibitors (pembrolizumab, nivo-
lumab, durvalumab). We conducted a restrospective analysis investigating the percentage of patients, within our rural
system, who received appropriate PJP PPX when on immunosuppression and if discrepancies exist among
specialties. We aim to determine the incidence of PJP and if PPX causes a reduction in infection risk.

Methods: A retrospective chart review of the electronic medical record was performed for adult patients from 2016-2021
prescribed immunosuppression in the form of prednisone ≥ 20mg for at least 4 weeks or any duration of alemtuzumab,
cyclophosphamide, durvalumab, nivolumab, pembrolizumab, and rituximab. Prescribers within rheumatology, hematol-
ogy/oncology, neurology, pulmonology, dermatology, nephrology, and gastroenterology were included. Exclusion criteria
included HIV, solid organ transplant, and active cancer. Forms of PJP PPX included TMP/SMX, atovaquone, dapsone, or
inhaled pentamidine. PJP diagnosis was included if occurred within one year of immunosuppression. A chi-square test
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and logistic regression model were used to compare PPX prescriptions by department. Odds ratio and 95% confidence
intervals are reported.

Results:We identified a cohort of 16,500 individual patients with 52,409 prescription encounters. Two PJP cases occurred
in individuals not on PPX but prescribed the following: (rituximab and prednisone 40mg) and (rituximab and prednisone
80mg). Initial review of alemtuzumab, cyclophosphamide, durvalumab, nivolumab, pembrolizumab, and rituximab produced
315 patients and 2,508 prescription encounters with 20% of patients receiving PPX. The proportion of patients prescribed
PPX differed by department (p < .0001) with the following: rheumatology 32.2%, hematology/oncology 19.7%, and neurol-
ogy 1.8%. Pairwise odds ratio estimates and 95% confidence intervals from a logistic regression model demonstrated that
rheumatology prescribed PPX significantly more than neurology (odds ratio, 26.36 [95% CI, 6.18-112.45], p <
.0001). Review of prednisone prescription encounters is still ongoing, with percentage of appropriate PPX and risk reduction
analysis to be included at final presentation.

Conclusion: PJP carries significant morbidity and mortality for patients on immunosuppression; however, PPX is highly
underutilized in our rural health care system. Further investigation is needed to identify factors leading to low PPX rates
and determining the incidence and severity of adverse effects from PPX, as these often influence prescriber practices.

Disclosure: A. Bobak: None; E. Pimentel: None; J. Jackson: None; C. Gray: None; H. Srinivasan: None; A. Berger:
None; D. Bulbin: AbbVie/Abbott, 2, 6, Alexion, 2, 6, Amgen, 2, 6, Novartis, 2, Sanofi Genzyme, 6.

Table 2. This table consists of the pairwise odds ratio estimates and their 95% confidence intervals from a logistic regression model with PPX pre-
scription as the outcome and department as the predictor. Rheumatology prescribed PPX significantly more than neurology, but rheumatology did
not have significantly increased PPX rates compared with hematology/oncology or the "other" category. All departments prescribed PPXmore fre-
quenly than neurology.

Table 1. The proportion of patients with PPX prescriptions did differ by department (chi-square test: p < .0001). Rheumatology had the highest
proportion (32.2%), followed by hematology/oncology (19.7%) and neurology (1.8%). The grouping designated "other" consisted of small sample
size specialties including nephrology (n = 11), dermatology (n = 3), and unspecified.
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Background/Purpose: Safety and efficacy of updated bivalent vaccines, containing both the original vaccine variant of
SARS-CoV-2 Spike and either Omicron variants BA.1 or BA.4/5, are of particular interest in arthritis patients on immunosup-
pressive therapies. With the continuous emergence of new viral variants, it is important to evaluate whether updated vac-
cines induce more adverse events in this patient group. The objective of this study was examine if a second booster dose
with updated bivalent vaccine increases the risk of adverse events, compared to the first booster dose with monovalent
vaccines.

Methods: The prospective Nor-vaC study investigates vaccine responses in patients with immune mediated inflammatory
diseases using immunosuppressive therapies (1). The present analyses included arthritis patients who received two booster
doses. Patients received available vaccines according to the Norwegian vaccination program. The current recommendation

Figure: Adverse events after bivalent vaccine as a 2nd booster dose compared to a monovalent vaccine as a 1st booster dose.
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in the Norwegian arthritis population is a three-dose primary vaccination series followed by two booster doses. Adverse
events following vaccines doses were self-reported through questionnaires. Adverse events following the first (monovalent)
and second (bivalent) booster were compared with McNemar’s test.

Results: Between 7th of July 2021 and 6th of December 2022 a total of 243 arthritis patients (127 rheumatoid arthritis, 65 pso-
riatic arthritis, 51 spondyloarthritis) on immunosuppressive therapies (Table) received a first, monovalent (BNT162b2, mRNA-
1273) and a second, bivalent booster dose (BNT162b2 (WT/OMI BA.1), mRNA-1273.214, BNT162b2 (WT/OMI BA.4/BA.5)).
Adverse events were recorded within two weeks in all patients (Figure). In total, 45 vs 49 (19% vs 20 %) patients reported any
adverse event after a second, bivalent booster dose, compared to the first, monovalent booster, respectively. There was no sig-
nificant difference in adverse events overall (p= 0.57). The most common adverse events after the second booster were pain at
injection site (12 %), flu-like symptoms (9 %) and headache (6 %). No new safety signals emerged. A total of 15 (6 %) patients
reported a disease flare after receiving the second, bivalent booster, compared to 21 (8 %) after the first, monovalent booster.

Table: Demographic characteristics and immunosuppressive medication in patients receiving a 1st monovalent and a 2nd bivalent booster dose.
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Conclusion: There was no difference in adverse events between the monovalent, first booster, and the bivalent, second
booster, indicating that bivalent vaccines are safe in this patient group.

Reference:

1. Syversen S.W. et al Arthritis Rheumatol 2022

Disclosure: H. Ørbo: None; I. Jyssum: None; A. Tveter: None; I. Christensen: None; J. Sexton: None; K. Bjørlykke:
Janssen-Cilag, 6; G. Kro: None; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS), 5, Galapagos, 2, 5, Gil-
ead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6; G. Grødeland: AstraZeneca,
1, Bayer, 6, Sanofi, 6, ThermoFisher, 6; L. Munthe: Celgene, 6, Novartis, 6; S. Mjaaland: None; J. Vaage: None;
E. Haavardsholm: AbbVie/Abbott, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, Gilead, 2, Pfizer, 6, UCB, 6; K. Jørgensen:
Bristol-Myers Squibb(BMS), 6, Roche, 6; S. Provan: None; S. Syversen: AstraZeneca, 1; G. Goll: AbbVie/Abbott,
1, 6, Galapagos, 1, 6, Novartis, 6, Pfizer, 1, Union Chimique Belge, 1, 6.
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Background/Purpose: T cells are critical for control of viral infection with SARS-CoV-2, but knowledge is lacking on cellular
immune responses following repeated vaccination and breakthrough infection in immunosuppressed patients. The objective
was to examine longitudinal T cell responses across diagnoses, following vaccine series and COVID-19 in patients on tumor
necrosis factor inhibitors (TNFi).

Methods: The prospective, observational Nor-vaC study included patients with arthritis (spondyloarthritis, rheumatoid
arthritis, psoriatic arthritis) or inflammatory bowel disease (IBD) (ulcerative colitis, Crohns disease) on immunosuppressive
therapies. Here, we included patients on TNFi mono- or combination therapy immunised with up to four SARS-CoV-2 vac-
cine doses with or without breakthrough infection, collecting peripheral blood mononuclear cells (PBMCs) 2-4 weeks after
each immunisation. Samples were incubated with SARS-CoV-2 spike, nucleocapside or membrane peptides. The percent-
age of responding T cells was measured by flow cytometry.
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Results: Between February 2021 and December 2022, 144 patients on TNFi (monotherapy n=86 (60%), combination with
methotrexate or azathioprine n=58 (40%)) were included (median age 48 years [IQR 33-57]; 51% women) (Table).

The proportions of arthritis vs IBD patients with CD4 responses after 2 vaccine doses were 75% (12/16 patients) vs 86%
(25/29), and after 3 doses 83% (10/12) vs 93% (28/30). In total, 80% (4/5) of arthritis patients showed further increases in
CD4 responses after a 4th vaccine dose.

Conversely, 81% (13/16) of arthritis patients vs. 55% (16/29) of IBD patients had CD8 T cell responses after two doses, and
67% (8/12) vs. 62% (18/29) after three doses. A 3rd and 4th dose induced higher CD8 responses compared to the previous
dose in 55% (6/11) and 100% (5/5) of arthritis patients.

Arthritis patients had lower T cell responses than IBD patients after the 3rd dose; median CD4 response 0.024% [IQR
0.009-0.036] vs 0.098% [IQR 0.040-0.182], p=0.0004; median CD8 response 0.003% [IQR 0.001-0.016] vs 0.044%
[IQR 0.009-0.140], p=0.0032 (Figure). This difference remained robust after adjusting for age and sex, p< 0.001, but was
no longer detected after the 4th vaccine dose.

Breakthrough infection elicited increased T cell responses across all diagnoses to spike (p< 0.0001), and to nucleocapsid
(p=0.002) and membrane proteins (p=0.001) compared to unstimulated T cells.

Also, Spike-specific T cell responses increased compared to the 3rd dose (median CD4 T cell response 0.18% vs. 0.06%,
p=0.003; CD8 T cell response 0.08% vs. 0.01%, p< 0.0001), but to a lesser extent compared to the 4th dose (median CD4
response 0.18% vs. 0.12%, p=0.05; CD8 response 0.08% vs. 0.05%, p=0.26).

Table: Characteristics of patients providing T-cells after vaccine doses and after COVID-19.

Figure: CD4- and CD8-responses in patients and healthy controls.
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Conclusion: Patients on TNFi show improved cellular responses following each immunisation, with infection generating a
strong and broad T cell response. Arthritis patients had significantly lower cellular responses compared to IBD patients after
three vaccine doses, but with no difference after the 4th dose. These results support giving a 4th vaccine dose to TNFi-
treated patients, with particular benefit for arthritis patients.

Disclosure: H. Ørbo: None; A. Wolf: None; K. Bjørlykke: Janssen-Cilag, 6; S. Josefsson: None; G. Solum: None;
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Squibb(BMS), 5, Galapagos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB,
2, 5, 6; J. Jahnsen: AbbVie/Abbott, 1, 6, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 1, 6, Galapagos, 1, 6,
Gilead, 1, 6, Janssen, 1, 6, Pfizer, 1, 6, Roche, 1, 6, Sandoz, 1, 6, Takeda, 1, 6; J. Vaage: None; E. Haavardsholm: Abb-
Vie/Abbott, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, Gilead, 2, Pfizer, 6, UCB, 6; S. Provan: None; H. Kared: None;
L. Munthe: Celgene, 6, Novartis, 6; K. Jørgensen: Bristol-Myers Squibb(BMS), 6, Roche, 6; S. Syversen: AstraZe-
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Background/Purpose: Patients with immune-mediated inflammatory diseases (IMIDs) on immunosuppressive therapies
have attenuated vaccine responses and are prone to severe infections. Knowledge of COVID-19 outcome following vaccine
and hybrid immunity, and identification of protective anti-Spike antibody concentrations are important to further develop
vaccine strategies in this vulnerable patient group. The objectives of this study were to investigate the outcomes of
COVID-19 in a large cohort of IMID patients compared to healthy controls, and in association to anti-Spike antibody concen-
trations and vaccine status.

Methods: In this prospective observational study, adult patients with IMID on immunosuppressive therapies were followed
from February 15., 2021, to February 15., 2023. Throughout the study, patients and controls reported data regarding
COVID-19 through questionnairs. COVID-19 related hospital admissions were recorded from The Norwegian Patient Regis-
try. Anti-Spike antibodies were assessed 2-4 weeks following vaccination and COVID-19.
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Results: A total of 1729 IMID patients with a documented COVID-19 history were included in the present analyses. 1140
(66%) of patients and 236 of 350 (67%) healthy controls (HC) reported COVID-19,the majority (85%) within the Omicron
era. COVID-19 reinfection was reported in in 141 (12%) patients and 32 (14%) HC (p=0.66).

Compared to hybrid immunity (COVID-19 after a 3rd dose), the risk of COVID-19 was six times higher following vaccine
series only (HR 5.8 (95% CI [4.4, 7.7]), p< 0.001) (Figure). Anti-Spike antibody concentrations < 6000 BAU/ml were predic-
tive of COVID-19 after three (HR 1.4 (95% CI [1.1, 1.74]), p=0.01) and four vaccine doses (HR 1.3 (95% CI [1.02, 1.6]),
p=0.04) and in hybrid immunity (HR 4.5 (95% CI [1�9, 10�7]), p=0.001).

In the entire cohort, the median anti-Spike antibody concentration after the 2nd vaccine dose was 2114 BAU/ml (732, 5749),
after the 3rd dose 5897 BAU/ml (1939, 9761), after the 4th dose 7924 BAU/ml (3785, 15049) and following hybrid immunity
23505 BAU/ml (11423, 37007).

Hospitalisation due to COVID-19 (severe disease) occurred in 22 (2%) patients, (9 (41%) before any vaccination) and no
HC. Four patients were admitted to intensive care. Prior to hospitalisation, the median anti-Spike antibody concentration
was 444 BAU/ml (IQR 31-1634). Hospitalised patients with severe disease were older than non-hospitalised (median age
61 years (IQR 48-74) vs. 54 (42-64), p=0.04) and had a higher frequency of comorbidities (19/22 (86%) vs. 474/1118
(42%), p=0.02). No COVID-19 related deaths occurred.

Prolonged COVID-19 (symptoms >14 days) were reported by201 (18%) patients compared to 29 (12%) HC (p=0.05). The
risk of prolonged disease was higher in the vaccine group compared to the hybrid group (HR 10.7 (95 % CI [4.8, 23.8])
p< 0.001)

Conclusion: IMID patients and healthy controls had a comparable occurrence of COVID-19, prolonged disease and reinfec-
tion. However, severe disease developed only in the patient group. Hybrid immunity protects against COVID-19 and pro-
longed disease. A high anti-Spike antibody concentration protects against COVID-19, supporting the role of repeated
vaccination in IMID patients on immunosuppressive therapy.

Disclosure: H. Ørbo: None; I. Jyssum: None; J. Sexton: None; A. Tveter: None; I. Christensen: None; K. Bjørlykke:
Janssen-Cilag, 6; G. Kro: None; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS), 5, Galapagos, 2, 5, Gil-
ead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6; L. Munthe: Celgene, 6, Novartis,

Figure: Cumulative hazards of COVID-19 in Vaccine group (four vaccine doses) vs Hybrid group (three vaccine doses plus COVID-19).
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Abbott, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, Gilead, 2, Pfizer, 6, UCB, 6; J. Vaage: None; K. Jørgensen: Bristol-
Myers Squibb(BMS), 6, Roche, 6; S. Provan: None; S. Syversen: AstraZeneca, 1;G. Goll: AbbVie/Abbott, 1, 6, Galapa-
gos, 1, 6, Novartis, 6, Pfizer, 1, Union Chimique Belge, 1, 6.
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Background/Purpose: The ACR’s COVID-19 Vaccine Guidance recommends all patients with rheumatic diagnoses be
vaccinated against SARS-CoV-2. The predominant SARS-CoV-2 vaccines used in the United States are based on mRNA
technology. Little is known about the immunogenicity of the SARS-CoV-2 mRNA vaccines in patients with SLE, many of
whom are on immune suppressing medications. This study sought to determine the humoral immunogenicity of two doses
of the SARS-CoV-2 mRNA vaccines made by Moderna and Pfizer/BioNTech in SLE patients, stratified by
immunosuppression.

Methods: We obtained biobanked serum from SLE patients and healthy control patients whose blood was drawn
14-180 days following dose #2 of a SARS-CoV-2 mRNA vaccine. ELISA was performed using anti-wild-type spike protein
ectodomain S1+S2. Area under the curve (AUC) was calculated for each individual. An AUC threshold of 2.0 was estab-
lished to distinguish between responders and non-responders (Figure 1).

Figure 1. Histogram depicting the distribution of anti-spike antibody areas under the curve (AUC) in SLE patients (n=87), which formed the basis
for establishing the responder threshold of 2.0, at which 13 SLE patients (15%) were determined to be non-responsive.
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Results: Of the SLE patients (n=87), 23 (26%) were on no SLE therapy or HCQ monotherapy, 44 (51%) were on a DMARD
and ≤7.5mg of prednisone, and 20 (23%) patients were on a biologic (rituximab=3, belimumab=11) and/or high-dose pred-
nisone. Figure 2 depicts concomitant use of DMARDs and belimumab. As summarized in Table 1, the AUC for SLE patients
was not significantly lower than for healthy controls (n=12): median AUC of 7.09 (range 0.34-11.45) versus 7.30 (range
5.89-8.65). The median AUC for SLE patients on no lupus medications or hydroxychloroquine monotherapy was 7.44
(range 0.34-10.52), with only one patient (4%) being classified as a non-responder. Ten (23%) of the SLE patients on
DMARDs were non-responders, with mycophenolate and methotrexate having the biggest impact on AUC: seven (35%)
of the patients on mycophenolate were non-responders (AUC median = 5.31; p=0.008), and 30% of the patients on meth-
otrexate were non-responders (AUCmedian = 7.28; p=0.31). Three (15%) of the SLE patients on biologics and/or high-dose
prednisone were non-responders, including two of the 11 belimumab patients (18%), one of whom was on concomitant

Table 1. Serologic responses, quantified as areas under the curve (AUC) for healthy controls, patients on insignificant immunosuppression (HCQ
group encompasses patients on no medication or hydroxychloroquine monotherapy), and patients on a variety of immune suppressing medica-
tions (MMF=mycophenolate; MTX=methotrexate (n=9) and leflunomide (n=1); AZA=azathioprine; RTX=rituximab). Many of the patients on belimu-
mab were also on >10 mg of prednisone daily. P-values were calculated in reference to the HCQ group.

Figure 2. Concomitant use of belimumab (Benlysta) and DMARDs (AZA=azathioprine; LEF=leflunomide; MTX=methotrexate, MMF=mycopheno-
late; Tacro=tacrolimus).
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mycophenolate, and the other on high-dose prednisone (20 mg daily). All three rituximab patients were classified as
responders, although the median AUC (4.67) and mean AUC (4.68) were the lowest of any medication (range 3.73-5.65).
The number of days between dose #2 and serum sample collection did not correlate with AUCs: the 13 non-responders
were on average 66 days out from dose #2, whereas responders were on average 80 days out from dose #2.

Conclusion: SLE patients on certain immune suppressing medications, most notably mycophenolate, produce less SARS-
CoV-2 anti-spike antibodies after receiving two doses of an mRNA vaccine. Neutralization assays and cell-based studies are
necessary to understand the full picture of vaccine immunogenicity in SLE; nevertheless, decreased serologic response in
SLE patients on certain medications should prompt studies exploring whether holding medications like mycophenolate will
enhance the immunogenicity of SARS-CoV-2 and other vaccines.

Disclosure: R. Sadun: None; D. Crair: None; E. Walter: Clinetic, 5, Iliad Biotechnologies, 2, Moderna, 5, Najit biotech-
nologies, 5, Pfizer, 5, Sequiris, 5, Vaxcyte, 1; J. Rogers: Amgen, 2, Ampel Biosolutions, 1, AstraZeneca, 6, Aurinia, 1, Eli
Lilly, 1, Exagen, 5, GlaxoSmithKlein(GSK), 2, Immunovant, 2, 5; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5,
Immunovant, 5, UCB, 2, 5; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5;
K. Sun: AstraZeneca, 6; J. Doss: None; L. Criscione-Schreiber: GlaxoSmithKlein(GSK), 5, UCB, 5; S. Valencia: None;
M. Moody: None.
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Background/Purpose: Breakthrough COVID-19 infections are still a risk after vaccination and may be more common in
patients with immune-mediated inflammatory diseases (IMIDs) than in the general population. Previous studies on break-
through infections in IMID relied on retrospective databases; however, these are subject to limitations on COVID-19 test
availability, making it hard to determine true infection prevalence as asymptomatic cases may have gone untested. We per-
formed active surveillance of breakthrough COVID-19 infections, analyzing saliva samples via quantitative polymerase chain
reaction (qPCR) in vaccinated individuals with IMIDs (systemic lupus erythematosus, rheumatic arthritis, psoriatic arthritis,
spondylarthritis, inflammatory bowel disease, and scleroderma).
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Methods: Adults with IMID were recruited from Canadian clinics and registries between September 2022 and March 2023
and asked to self-collect saliva samples monthly. Samples underwent batch qPCR testing, with each sample being tested
twice, to qualitatively detect SARS-CoV-2 nucleic acids indicators (N1 and N2).

Table 1. Baseline characteristics for individuals contributing saliva for COVID-19 PCR testing

Figure 1. Participants and samples
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Results: To date, 202 patients have been enrolled, providing 458 valid samples (Fig. 1, Table 1). Most (66.2%) were on
immunomodulatory medications, and the majority (78.8%) had received 3 or more vaccine doses. Only 5% of participants
(n=10/202) met the N1 and N2 thresholds required to confirm COVID-19 positivity. Given the small number of positive
results, we were unable to ascertain significant differences between demographic factors, including age, sex, immunosup-
pression, or vaccination status. However, participants who tested positive had a median time since their last vaccination that
was considerably longer (278 days) than those who tested negative (165 days) (95% CI for difference,18-205). The majority
(three-quarters) of positive saliva samples occurred in patients who were beyond 217 days of their last vaccine.

Conclusion: A 5% COVID-19 breakthrough infection rate aligns with a Canadian population-based cohort where break-
through infections occurred in 5.4%-6.5% of fully vaccinated IMID patients (1). In our sample, those with breakthrough infec-
tions had a longer median time since vaccination (by 112 days), corroborating the currently held belief that protection against
COVID wanes in the 3-4 months post-vaccination and beyond. Most infections occurred 7-8 months after the last vaccine
dose. These findings will help patients, clinicians, and other stakeholders with decision-making in 2023-2024 and beyond.

Reference

Widdifield J, Kwong JC, Chen S, Eder L, Benchimol EI, Kaplan GG, et al. Vaccine effectiveness against SARS-CoV-2
infection and severe outcomes among individuals with immune-mediated inflammatory diseases tested between
March 1 and Nov 22, 2021, in Ontario, Canada: a population-based analysis. The Lancet Rheumatology [Internet].
2022 Apr 14; Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9009845/
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Background/Purpose: COVID-19 vaccine uptake in autoimmune and inflammatory rheumatic disease (AIIRD) patients
is an area of concern to rheumatologists and other providers. These patients are at a greater risk of infection and
COVID-19-related complications due to underlying conditions and therapies. The purpose was to ascertain COVID-19 vac-
cine and booster uptake, reasons for hesitancy, and self-reported flare in a large rheumatology practice-based net-
work (PBRN).
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Methods: A tablet-based survey was deployed as part of routine care in 104 rheumatology practices who were members of
the Excellence Network in RheumatoloGY (ENRGY) PBRN during 12/2021- 12/2022. Patients were asked about COVID-19
vaccine status and why they might not receive a vaccine or booster. Patients reporting no vaccine receipt were asked addi-
tional questions about why they did not receive the vaccine and were categorized as vaccine-hesitant. Receipt of the primary
series of vaccines and a response of “not planning to” or “not sure ”when asked about getting additional vaccine or booster
doses defined booster-hesitant patients. We used descriptive statistics to explore the differences between vaccination sta-
tus and vaccine/booster hesitancy, comparing AIIRD to non-AIIRD patients. We usedmultivariable logistic regression to esti-
mate adjusted odds ratios (aOR) with confidence intervals (CI), examining the association between vaccine uptake and
AIIRD status, and self-reported flare/disease worsening and AIIRD status.

Results: Of 61,158 respondents (99.9% completion rate), 89% reported at least one dose of vaccine; of the vaccinated,
68% reported at least one booster (Table 1). AIIRD patients were 32% less likely to receive a vaccine (aOR: 0.68; 95% CI:
0.65, 0.72) and 10% less likely to receive a booster (aOR: 0.90; 95% CI: 0.87, 0.94) versus non-AIIRD patients (Table 2).
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A greater proportion of AIIRD patients were vaccine-hesitant (14% vs. 10%; p< 0.0001) and booster-hesitant (21% vs. 16%;
p< 0.0001) compared to non-AIIRD patients. Among those who were vaccine hesitant (n=7,341), safety concerns (28%)
and side effects (23%) were the main reasons for vaccine hesitancy, while among those who were booster hesitant
(n=11,058), lack of recommendation from the physician was the primary factor for booster hesitancy (23%) (Table 3). Of
those who received a vaccination, 23% of patients reported experiencing symptoms consistent with reactogenicity or a
flare/disease worsening following their most recent vaccination. AIIRD patients did not have increased odds of self-reported
flare/worsening disease compared to non-AIIRD patients (aOR: 0.99; 95% CI: 0.94, 1.05). Among the vaccine-hesitant and
booster-hesitant, 12% and 39% later reported receiving a respective dose.

Conclusion: A meaningful proportion of vaccine- and booster-hesitant patients eventually received vaccination or booster
doses, suggesting that future interventions tailored to AIIRD patients to encourage vaccination or booster use may be
fruitful.

Disclosure: E. Holladay: None; A. Mudano: None; F. Xie: None; P. Stewart: None; L. Jackson: Rheumatology
Research Foundation, 5, Walter B. Frommeyer Jr. Fellowship, 5; M. Danila: Horizon, 5, Pfizer, 5, RheumNow, 2, UCB,
2; K. Gavigan: Global Healthy Living Foundation, 3; W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher
Medicine, 5; S. Venkatachalam: Global Healthy Living Foundation, 3; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers
Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5.
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Background/Purpose: Vaccine platforms, number of doses, and immunosuppressive drugs can influence the immunoge-
nicity after SARS-CoV-2 vaccination in individuals with immune-mediated rheumatic diseases. Considering the heterogene-
ity of systemic vasculitides and their phenotypic variations according to geographic localization, there is still limited data
about the immunogenic response in this population, with most studies focusing on homologous vaccine platforms. Further-
more, concerns regarding vaccine-induced vasculitides and potential disease relapse have affected vaccine hesitancy in
these patients. This study evaluated the effectiveness of three doses (booster dose) of SARS-CoV-2 vaccines and the
occurrence of disease relapse in systemic vasculitides.

Methods: We enrolled 99 patients with systemic vasculitides in a Brazilian multicentric prospective cohort, a subgroup of
the SAFER study (Safety and Efficacy on COVID-19 Vaccine in Rheumatic Disease). All patients met international classifica-
tion/diagnostic criteria for their respective diseases. Studied vaccines were inactivated SARS-CoV-2 (CoronaVac), adenovi-
ral vectored (ChAdOx1/AstraZeneca and Ad26.COV2-S/Janssen), and mRNA (BNT162b2/Pfizer–BioNTech). The
measurement of serum IgG levels against SARS-CoV-2 spike protein receptor-binding domain (IgG-RBD) using a chemilu-
minescence test (Abbott-Laboratories, IgG II Quant assay) assessed the immunogenicity. We collected serum samples at
baseline and 28 days after each vaccine dose, with simultaneous assessment of disease activity scores, COVID-19 infec-
tions, and adverse events.

Results: Seventy-four patients received a single vaccine dose, 65 received two doses, and 59 completed the full vaccination
regimen. Most patients received ChAdOx-1 (n = 36) or CoronaVac (n = 25) for the first two doses. The most administered
booster dose was Pfizer–BioNTech. Behçet’s disease (BD), Takayasu arteritis, and antineutrophil cytoplasmic antibody
(ANCA) associated vasculitis were the most frequent diagnosis in this cohort. Up to 49% of the patients had no comorbidi-
ties. Notably, none of the patients received Rituximab at baseline. ChadOx-1 achieved higher antibody titers than Corona-
Vac after two doses (p=0.002), but this difference disappeared after the booster dose (Table 1). Seropositivity rates
tended to be higher in the heterologous vaccine group compared to the homologous three-dose scheme (Table 1). Immu-
nogenicity was similar across different forms of vasculitis (Figure 1-c). No increase in disease relapse rates was observed
in any form of vasculitis. No severe relapses or serious adverse events were reported.
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Conclusion: In this Brazilian multicentric prospective cohort, the booster dose elicits a similar immune response in all patient
groups, despite the initial difference in IgG-RBD titers after two doses of ChAdOx-1 and CoronaVac. Although a heterolo-
gous vaccine regimen showed a potential trend towards a more robust humoral response, this was not statistically signifi-
cant, likely due to sample size limitations. Notably, the three-dose scheme was safe for all systemic vasculitides, with no
increased disease activity observed.

Geometric means of IgG-RBD titers following different vaccines and different schemes of vaccination in Brazilian patients
with systemic vasculitis

Figure 1. Serum IgG-RBD geometric means at baseline and following each vaccine dose (BAU/mL)
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Background/Purpose: Patients with immune-mediated inflammatory disorders (IMIDs) have an inherently heightened sus-
ceptibility to infection and may be considered high risk for COVID-19, yet IMID populations were initially excluded from vac-
cine efficacy studies. We have previously shown that: (1) at 3 months post vaccination, IMID patients on background
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methotrexate (MTX) were less likely to achieve an adequate humoral response compared to healthy controls and IMID
patients on other immunomodulatory medications and (2) at 6 months, those on MTX, tumor necrosis factor inhibitors
(TNFis), or combination MTX-TNFi therapy were less likely to maintain an adequate humoral response. The objective of this
study was to extend the characterization of the humoral immune response to mRNA COVID-19 vaccines in patients with
IMID on immunomodulatory treatment to 12 months post vaccination.

Methods: Established patients with IMID and healthy controls at NYU receiving COVID-19 vaccination were assessed for
humoral immune response at 4/5 weeks, 3 months, 6 months, and 12 months post first vaccine dose. Humoral response
was assessed by testing IgG antibodies against the S1 domain of the spike protein of SARS-CoV-2. In line with our prior
studies, adequate response was defined as greater than 5,000 RU/ml (although no titer is known to indicate immunity).
Patient characteristics were summarized using means, standard deviations, and percentages as appropriate. Chi squared
tests of independence and Fisher’s exact tests were used for categorical variables between groups; Kruskal-Wallis tests
for continuous variables as appropriate.
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Results: By 12months, 23/23 of the healthy controls and 79/83 of the participants with IMIDs received a supplemental dose
of the COVID19 booster (Table 1). Participants with IMID were an average of 130 days since the booster dose at the time of
phlebotomy (compared to 78 days in the healthy controls). All healthy controls and 81/83 IMID participants achieved an ade-
quate humoral response and there was no difference in antibody titer levels (Figure 1). Antibody titer levels did not correlate
with time since booster dose (r= -0.18, p=0.12). Of the 17 patients who had an initial non-response at week 4, all but one
demonstrated an adequate response at 12 months. Additionally, there was no difference in response rate or antibody titer
level by medication use (Figure 2).

Conclusion: Here, we demonstrate the immunogenicity of a COVID-19 booster dose, regardless of medication use and
even in patients who did not initially mount a response. While there is no antibody titer that correlated with clinical efficacy,
these findings highlight the importance of a supplemental dose in patients with IMID. Larger scale studies and those looking
at the bivalent booster shot are needed to confirm and better understand these findings.

Disclosure: R. Haberman: Janssen, 1, 5, UCB, 1; R. Blank: None; P. Rackoff: None; G. Solomon: AbbVie/Abbott, 6;
S. Adhikari: None; N. Azar: None; R. Herati: None; P. Rosenthal: None; P. Izmirly: None; J. Samuels: None;
B. Golden: None; S. Reddy: AbbVie, 2, Amgen, 2, Fresenius Kabi, 2, Janssen, 2, Novartis, 2, UCB, 2; M. Mulligan:
Eli Lilly, 5, Meissa Vaccines, 2, Merck/MSD, 2, Pfizer, 2, 5, Sanofi, 5; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfi-
zer, 2, 5, Sanofi, 2, UCB, 2.
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Background/Purpose: Autoimmune inflammatory rheumatic disease (AIIRD) patients treated with rituximab (RTX) are at
risk for severe COVID19 infection, and a blunted humoral response to SARS-CoV-2 vaccines. Evusheld (AZD7442) was a
combination of tixagevimab and cilgavimab, indicated for COVID19 prevention in immunosuppressed patients.

We aimed to assess the safety and efficacy of Evusheld in AIIRD patients treated with rituximab or other immunosuppressive
medications.

Methods: This prospective open label longitudinal study was conducted in February-December 2022 in 3 Israeli medical
centers (Tel Aviv Sourasky, Rambam, and Carmel medical centers).
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Consecutive AIIRD patients over 18 years, treated with RTX or other immunosuppressive medications, and qualifying for
Evusheld administration were offered to participate in the study. Patients who refused to receive Evusheld were offered to
take part as a control group. The participants were followed up to 10 months after receiving the 1st 300 mg dose of Evusheld
(n=78). The control group (n=39) patients were followed for the same period of time after enrollment.

Data regarding adverse events, disease activity, and COVID19, were collected 3 days and 2 weeks after enrollment, and
then every month until the end of the study.

Results: The age of participants was 63.3±13.1 (mean±standard deviation (SD) years, 77.39% were females. RA was the
main indication for RTX treatment (n=65, 56.52%).

Table 2. Adverse events reported by direct questioning in each visit after receiving Evusheld from day 3-month 3

Table 1. Demographic and clinical characteristics of autoimmune inflammatory rheumatic disease patients in the Evusheld and control groups
Categorical variables are presented by number (percent); continuous variables are presented by mean±standard deviation, except age which is
presented by median (range). Tx, treatment; ab, antibody.
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The Evusheld treated group was similar to the controls in regard to age, sex, AIIRD diagnoses, immunosuppressive treat-
ment, and rate of mRNA vaccination (table 1). However, control group participants had a higher rate of previous COVID19
(51.28% vs. 28.95%, p=0.0315, respectively), and higher anti-S1/S2 antibody titers at study entry, compared to controls
(43.93±49.85 vs. 16.98±29.52, p=0.0321, respectively).

Adverse events were reported in 17.11% (n=13), most of them within 3 days following Evusheld administration, and all were
mild (table 2). Injection site reactions included only pain and were reported by 3.95% of participants receiving Evusheld.

During the study, 15 patients were hospitalized, at a similar rate among the groups (10 (26.3%) Evusheld and 5 (21.7%) con-
trols, p=0.92). One female RA patient, treated with abatacept and prednisone, died 47 days after receiving Evusheld, due to
deterioration of rheumatoid lung, not considered related to the use of Evusheld.

Disease activity was generally stable and low, during the study for all indications.

The rate of COVID19 during the study was similar between the groups (n=23, 30.3% Evusheld, n=11, 28.2% controls,
p=0.99) (figure 1). Three severe infections were reported in the Evusheld group including one lethal critical COVID19 in
47 years old SSc patient who received Evusheld 6 months previously, and another 2 severe COVID19 cases. Moderate
COVID19 was reported in 3 patients –2 of them were in the control group.

Conclusion: Evusheld was safe in patients with AIIRD treated with B-cell depleting or other immunosuppressives medica-
tions, that commonly fail to efficiently respond to active/mRNA vaccination. Nevertheless, Evusheld did not prove efficacious
in preventing omicron and post-omicron COVID19 in general, and severe disease in particular.

Disclosure: T. Eviatar: AstraZeneca, 2; V. Furer: None; I. Kaufman: None; D. levartovsky: None; O. Elalouf: None;
D. Zisman: None; T. Gazitt: None; A. Haddad: None; M. Elias: None; J. Feld: None; A. Balbir-Gurman: None;
Y. Braun Moscovici: None; S. Pel: None; s. Nevo: None; D. Paran: None; O. Elkayam: None.

Figure 1. survival analysis of COVID-19 infection cases in the Evusheld (green) and control (red) groups during the study period. P=0.8151
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Background/Purpose: During the height of the COVID-19 pandemic in the United States, tixagevimab/cilgavimab
(Evusheld), a combination of monoclonal antibodies directed against the SARS-CoV2 spike protein, received emergency
use authorization (EUA) for use as pre-exposure prophylaxis (PrEP) against COVID-19. However, little is known regarding
real-world experience with PrEP in patients with systemic autoimmune rheumatic diseases (SARDs). We aimed to determine
the incidence of and risk factors for breakthrough COVID-19 after tixagevimab/cilgavimab among patients with SARDs.

Methods: We conducted a retrospective cohort study of patients with SARDs at a large U.S. healthcare system. We iden-
tified all patients who received tixagevimab/cilgavimab as PrEP between 1/2/2022 and 11/16/2022. The index date was
the date of the first dose of tixagevimab/cilgavimab. We collected demographics, medications, prior COVID-19, and
SARS-CoV2 spike antibody levels prior to index date from electronic query. SARD diagnoses, the presence of additional
PrEP indications (e.g., prior organ transplant, active cancer treatment), and COVID-19 course were confirmed by medical
record review. The primary outcome was breakthrough COVID-19 confirmed by polymerase chain reaction or an antigen
test reported to a physician. Censoring occurred at earliest of breakthrough COVID-19, death, or end of study (November
16, 2022). We used multivariable Cox regression models adjusting for baseline factors to identify risk factors for break-
through COVID-19.

Results:We identified 444 patients with SARDs who received tixagevimab/cilgavimab (mean age 62.0 years, 78.2% female,
79.3% white) (Table 1). The most common SARD diagnoses were rheumatoid arthritis (43.7%), systemic lupus erythemato-
sus (14.9%), and ANCA-associated vasculitis (11.7%). There were 83 (18.7%) breakthrough COVID-19 cases, of which
8 (1.8%) required hospitalization and 1 (0.2%) died (Table 2). The overall incidence rate was 31.5 per 1000 person-months
(95% CI 24.70, 38.24). Older age was inversely associated with breakthrough COVID-19 (adjusted hazard ratio [aHR] 0.86
per 10 years, 95% CI 0.75, 0.99). Higher baseline spike antibody levels were associated with lower risk of breakthrough
COVID-19 (aHR 0.42, 95% CI 0.18, 0.99 for spike antibody levels >200 units vs. < 0.4 units). CD20 inhibitor users had a
similar risk of breakthrough COVID-19 (aHR 1.05, 95% CI 0.44, 2.49) compared to patients on conventional synthetic
DMARDs (Table 3).

Conclusion: In this study spanning the period of viral neutralizing abilityfor tixagevimab/cilgavimab, we found that patients
with SARDs had frequent breakthrough COVID-19 after PrEP, but the proportion of severe COVID-19 was low. Further,
we found no associations between DMARD type, including anti-CD20 inhibitors, with the risk of breakthrough COVID-19.
Older age and higher baseline spike antibody level were protective against breakthrough infection, highlighting the continued
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need for a multimodal approach (e.g. shielding behaviors, vaccinations) to prevent COVID-19 in this vulnerable population as
newer generation PrEP monoclonal antibodies against SARS-CoV2 are being developed.
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Background/Purpose: Patients on B-cell depleting agents may have a suboptimal response to vaccination, placing them at
a higher risk of contracting SARS-CoV-2 or suffering from a more severe prognosis. Indeed, available data on pre-exposure
prophylaxis with tixagevimab/cilgavimab (Evusheld) in subjects with glomerular diseases (GD) who received rituximab is
limited.

Methods: We conducted a prospective study analyzing the safety and efficacy of tixagevimab/cilgavimab for pre-
exposure prophylaxis in patients with GD who received rituximab in the previous 12 months. Rate of symptomatic
infections and hospitalizations were compared to patients with GD treated with rituximab who refused to receive tixa-
gevimab/cilgavimab.

Results: Tixagevimab/cilgavimab was administered to 22 patients (12 females, mean age 58,4±19,6 years) with GD diag-
noses including membranous nephropathy, lupus nephritis, ANCA-associated vasculitis and focal segmental glomerulo-
sclerosis. No patient treated with tixagevimab/cilgavimab experienced symptomatic infection with SARS-CoV-2 during the
follow-up (mean observation time follow-up was 112 ± 23 days), while 11 out 28 controls (39,3%) reported a symptomatic
infection (p=0,001), requiring hospitalization in 2 cases. Reported adverse events were mild, namely self-limiting headache
(4), discomfort at the injection site (3), flu-like symptoms/myalgia (3), and fever (1). No serious adverse event, (e.g., cardiac
events, anaphylaxis) was reported.

Conclusion: Pre-exposure prophylaxis with tixagevimab/cilgavimab (Evusheld) seems safe and lowering of about 40% the
risk of symptomatic SARS-CoV-2 infection in vaccinated subjects with GD who received anti-CD20 therapy. Possible appli-
cations in the subset of patients who need immunosuppressive therapy, especially with Rituximab, in a pandemic setting
might be envisaged.

Disclosure: S. Sciascia: None; M. RILAT: None; R. FENOGLIO: None; S. FODDAI: None; M. RADIN: None;
I. CECCHI: None; g. cinnirella: None; p. crosasso: None; m. guidetti: None; A. BARINOTTI: None; s. baldovino:
None; E. MENEGATTI: None; D. Roccatello: None.
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Background/Purpose: The benefits of antiviral therapy in the COVID-19 patients with underlying rheumatic disease with or
without immunosuppression are not entirely clear. The goal of this study is to determine the utility of Paxlovid in patients with
rheumatological diseases (inpatient and outpatient) in preventing COVID-19 associated hospital admissions and mortality.
By preventing severe COVID-19 infection, we can potentially avoid any long-term breaks of immunosuppressive agents
and disease flares in these patients.

Methods: This is an Institutional Review Board approved, retrospective study in which participants were identified as
patients with diagnosis of a rheumatological condition based on ICD-9 and/or ICD-10 codes who presented to either the
inpatient or outpatient setting at the University of Kentucky Hospitals between January 1, 2020, and September 30, 2022.
Baseline characteristics of patients included in this study are shown in Table-1. Outcomes of interest were in-hospital mor-
tality related to COVID-19 and inpatient or emergency admission due to COVID-19. All statistical tests were two-sided and
statistical significance was defined as p-value < 0.05. All analyses were done in R programming language, version 4.1.0
(R Foundation for Statistical Computing, Vienna, Austria). For both outcomes, two logistic regression models were employed
with odds ratios (OR) obtained. The first model considered patients’ Paxlovid prescription status conditional on their COVID-
19 vaccine status. The second model considered patients’ Paxlovid prescription status conditional on their COVID-19 vac-
cine status while adjusting for prednisone prescription status, obesity, and diabetes diagnosis.
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Results: A total of 2,387 patients were reviewed in this retrospective analysis (inpatient, outpatient including tele-med-
icine). All these patients had diagnosis of rheumatological diseases and COVID-19 based on ICD-09 and ICD-10
codes. COVID-19 vaccination was received by 1,836 patients (76.9%); only Paxlovid prescription was received by
461 patients (18%). Patients who received both COVID-19 vaccination and Paxlovid were 86 (3.6%). We discovered
that Paxlovid used alone in unvaccinated recipients was associated with lowering the rate of hospitalization or emer-
gency room visit but was not statistically significant (OR = 1.12; CI:0.86 – 1.48; p = 0.392). However, concomitant
use of both Paxlovid and COVID–19 vaccination in patients was associated with a lower likelihood of hospitalization
and emergency room visit (OR = 0.46; CI: 0.27 – 0.78; p = 0.004). Additionally, Paxlovid only was not found to be
associated with reduced mortality related to COVID-19 (OR = 1.2; CI: 0.65 – 2.09; p = 0.535). Similarly, the use of
Paxlovid in vaccinated patients suggested decreased mortality due to COVID-19 but was not significant (OR = 0.34;
CI: 0.05 – 1.35; p = 0.185) (Figure 2).

Conclusion: This study demonstrates that Paxlovid provides protection in immunosuppressed patients with rheumato-
logical diseases against severe COVID-19–associated outcomes resulting in emergency room visit and inpatient admis-
sion, significantly so in vaccinated individuals. Further studies are needed to investigate this within a larger patient
population.

Characteristics of the Patients at Baseline

Showing predicted probabilities of Inpatient or Emergency Admission for All Predictors on the left and mortality on the right.

Disclosure: F. Javed: None; T. Mangino: None; P. Piranavan: None.
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Background/Purpose: Autoimmunity after COVID-19 infection has been reported. We examined connective tissue dis-
ease (CTD) symptoms and autoantibodies, SARS-CoV-2 serologies, and T and B cell immunophenotypes (found in
rheumatoid arthritis, systemic lupus erythematosus, and scleroderma in past studies), by the early vs. late COVID-19
pandemic waves. We hypothesized that patients who had COVID in earlier (3/1/2020- 1/31/2021) vs. later
(2/1/2021-9/1/2021) waves would have higher prevalence of new CTD symptoms, autoantibodies, and abnormal
immunophenotypes.

Methods: We identified patients COVID-19 PCR positive from 3/1/2020-9/1/2021 in the Mass General Brigham sys-
tem. Eligible participants ≥18 years old and ≥1-month post-COVID-19 with no prior history of CTD received the CTD
Screening Questionnaire (CSQ; Karlson EW, 1995) to complete. Subjects who returned questionnaires were invited
for a blood draw. Subjects were tested for 27 autoimmune and 3 SARS-CoV-2 serologies, and for T peripheral
helper cells (TpH), T follicular helper cells (TfH), age-related B cells (ABCs), and plasmablasts (PBs) proportions by
flow cytometry. We tested for associations between clinical variables, serologies, and immunophenotypes (% total
CD4 T cells for TpH and TfH; % total CB19 B cells for ABC and PB) using t-tests, Chi-square, and multivariable
logistic regression, adjusting for age, race, sex. A heatmap of the multidimensional data was generated to elucidate
underlying patterns.

Results: 324 of 2,935 screening questionnaires (11%) were returned; 80 eligible subjects participated. Baseline demo-
graphics and clinical data are shown in Table 1 by early vs. late COVID-19 wave. 17 subjects were vaccinated at infection,
all in the later pandemic; 10 subjects were hospitalized for COVID-19. Among those in earlier vs. later COVID waves, a higher
proportion were CSQ+ (35% vs. 17%, p 0.12), and more were ANA+ (44% vs. 13%, p 0.009) (Table 2). Lupus anticoagulant
was positive in 11% of early vs. 4% of late COVID, p 0.38. Having ≥1 positive autoantibody was found in 77% of early
vs. 74% of later COVID subjects, p 0.76. After adjustment for age, race, and sex, having early (vs. late) COVID variants
was associated with increased risk of ANA positivity (MV OR 4.55, 95%CI 1.16, 16.67). The heatmap revealed more variety
of autoantibody positivity in early COVID, with more antibodies to cardiolipin IgG, B2GP1 IgM, C1q, CCP3, PMScl, PR3,
Scl70, while Jo-1 and MPO were only present in later COVID waves. No clear patterns were seen in T and B cell phenotypes
(Figure 1).

429



Conclusion: Although a small study without controls, infection in earlier vs. later COVID was associated with more ANA pos-
itivity and autoimmune rheumatic disease symptoms (latter non-significantly). Heatmap analyses elucidated increased prev-
alence of other autoantibody positivity in the earlier wave. These results raise the possibility that more virulent SARS-CoV-2
strains circulating in the early pandemic and pre-vaccine availability were more immunogenic and more likely to result in
autoantibody production.
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City Hospital, Zhongxiao Branch, Taipei, Taiwan, 2National Taiwan University Hospital, Taipei, Taiwan

Figure 1. Hierarchical heatmap clustering of autoantibody and immune profile results among 80 subjects following COVID-19 infection stratified by
COVID-19 wave (early vs. late). ANA= antinuclear antibody; Anti-DFS70= anti-dense fine speckled 70 antibody, IgM= immunoglobulin M; IgG=
immunoglobulin G; Anti-dsDNA= anti-double stranded DNA antibody; Anti-CCP= anti-cyclic citrullinated peptide antibody; ANCA= antineutrophil
cytoplasmic antibodies; AntiPR3= anti-proteinase 3 antibody; Anti-Sm= anti-Smith; Anti-Sm-RNP= anti-Smith ribonucleoprotein antibody; Anti-
PM-Scl= anti-polymyositis/scleroderma antibody; Anti-CENP-B= anti-centromere proteins B antibody; Anti-PCNA= anti-perinuclear anti-
neutrophil cytoplasmic antibodies; RBD= receptor binding domain; TfH= T follicular helper cell, TpH= T peripheral helper cell, ABC= age-
associated B cell, PB= plasmablast; *ANA NovaView is read by automated digital immunofluorescence assay microscope, **ANA research scope
is manual ANA interpretation by experienced laboratory technician, ***DFS AC-2 is nuclear dense fine speckled antinuclear antibody pattern asso-
ciated with anti-DFS70 antibody
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Background/Purpose: Rituximab (RTX) is widely used in immune mediated inflammatory disease (IMID) patients refractory
to conventional treatment. Previous studies have indicated that RTX in IMID patients may lead to more severe COVID-19 dis-
ease outcomes. This study aims to characterize outcomes of hospitalized COVID-19 patients with IMIDs who received RTX
treatment.

Methods: In this single center retrospective observational study, we included IMID patients with prior RTX use who got
COVID-19 infection April 2021 to April 2023. COVID-19 was diagnosed by rRT-PCR assay detecting SARS-CoV-2 RNA.
The demographics, serummarkers, and medical outcomes were systematically reviewed from the electronic health records.

Table 1
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Figure 1.

Table 2.
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Average daily glucocorticoid dose (prednisone equivalent) per body weight (mg/kg/day) in the first 2 weeks after infection
was adopted for analysis. We proposed the concept “very delayed viral shedding”, which referred specifically to a positive
rRT-PCR result exceeding 28 days after diagnosis. COVID-19 disease severity was assessed per WHO classification. Out-
comes included severe disease, very delayed viral shedding, and all-cause mortality (during hospitalization and in 6 months).
For each outcome, we conducted univariate analysis and multivariate logistic regression. All analyses were conducted via R
software.

Results: A total of 32 IMID inpatients were included. Their characteristics are shown in Table 1. Sixteen (50.0%) had severe dis-
ease, 16 (50.0%) had very delayed viral shedding, and 40.6% died. Factors associated with outcomes are shown in Table 2.
Lower baseline serum albumin (OR 0.100, 95% CI: -5.209 to -0.253), higher serum ferritin at diagnosis (OR 1.003, 95% CI:
5x10-4 to 0.006), and higher glucocorticoid dosage (OR 5.318, 95% CI: 0.798 to 2.544) were associated with severe COVID-
19 disease. Lower serum IgG at diagnosis (OR 0.994, 95% CI: -0.012 to -0.002) and higher glucocorticoid dosage (OR 2.875,
95% CI: 0.102 to 2.010) were associated with very delayed viral shedding. Routine outpatient colchicine use (OR 16, 95% CI:
0.593 to 5.983) and higher glucocorticoid dosage (OR 3.170, 95% CI: 0.176 to 2.131) were associated with mortality.

The time interval between the last RTX treatment and COVID-19 diagnosis, as well as the cumulative RTX dosage, were not
associated with poor outcomes (Figure 1). However, higher cumulative dose tended to be associated with very delayed viral
shedding. In patients with very delayed viral shedding, lower serum albumin levels at diagnosis, but not cumulative RTX
dose, predicted severe disease. Although the viral cycle threshold (Ct) values increase during antiviral course, in the low
serum IgG group, the Ct values wane as antiviral discontinued, potentially correlating with a subsequent poor prognosis
(Figure 1D).

Conclusion: Lower serum albumin, higher serum ferritin and increased glucocorticoid dose, are indicative of severe inflam-
mation. Our results suggest that severity of inflammation, rather than Rituximab dose or timing, is associated with poor out-
comes. Future research should focus on determining the most optimal glucocorticoid dose for these patients, and whether
extended antiviral treatment improves outcomes for those with low serum IgG.

Disclosure: P. Lai: None; T. Chang: None; S. Lan: None; C. Cheng: None; C. Lu: None; S. Hsieh: None.

Abstract Number: 0223

Severity and Risk Factors of Hospitalization of Omicron in Patients with
Rheumatoid Arthritis

Yan Wang1, mengyao zhang2, Sitian Zang1, liang luo3, Chun Li1, Jing He1 and zhanguo li2, 1Peking University People’s
Hospital, Beijing, China, 2Peking University People’s Hospital, Beijing, China, 3Department of Chinese Medicine, the
People’s Hospital of Yubei District of Chongqing City, Chongqing, China; Department of Rheumatology and Immunology,
Peking University People’s Hospital, Beijing, China

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Infection-related Rheumatic Disease Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: There is still lack of data on the prognosis of patients with RA who have been infected with SARS-
Cov-2 Omicron variant, a new strain with relatively low pathogenicity but high transmissibility. The aim of our study was to
evaluate the factors influencing the infection of patients with RA and the COVID-19 outcomes.
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Methods: Patients who were infected after December 5, 2022 were collected. The demographic characteristics, comorbidi-
ties, clinical profile, medication of RA, and treatment from 1107 patients with RA and 2800 controls were analyzed. The χ2
test, Fisher exact test for class variables, and Mann-Whitney U test were used for continuous variables. The independent
correlation factors of hospitalization were estimated using multivariate-adjusted logistic regression.
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Results: Compared with the control group, patients with RA had significantly higher rates of COVID-19 symptoms. For all
patients infected the COVID-19, RA (adjusted OR=2.69, 95%CI 1.37-5.29; p=0.004 ), older age (adjusted OR=1.03, 95%
CI 1.01-1.05; p=0.012) and the use of glucocorticoid (adjusted OR=3.24, 95%CI 1.13-9.29; p=0.029) resulted in higher
hospitalization rates. Scheduled vaccination (adjusted OR=0.46, CI 0.24-0.98; p=0.046) was a protective factor in
patients with stable RA, who have a low hospitalization rate. Nevertheless, disease-modifying antirheumatic drugs
(DMARDs) and non-steroidal anti-inflammatory drugs (NSAIDs), which in some studies had to a certain extent on hospital-
ization rates in RA patients infected with COVID-19 to a certain extent, were not significantly associated with hospitaliza-
tion in our study.

Conclusion: RA is a risk factor for increased hospitalization in patients with COVID-19, and glucocorticoids is a risk factor for
hospitalization in RA patients.

Disclosure: Y. Wang: None; m. zhang: None; S. Zang: None; l. luo: None; C. Li: None; J. He: None; z. li: None.
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Background/Purpose: As initial COVID-19 infections become nearly ubiquitous and the available prevention and treatment
strategies evolve, patients with systemic autoimmune rheumatic diseases (SARDs) may be particularly vulnerable to repeat
infections due to immunosuppression. However, no studies have investigated the risk factors and outcomes of repeat
COVID-19 infections among patients with SARDs.

Methods: We performed a case-control study investigating risk factors and outcomes of repeat COVID-19 infections
among SARD patients at a large healthcare system. All COVID-19 infections were systematically identified from positive
PCR tests, patient-reported rapid antigen tests, or physician referral (3/15/2020 through 10/17/2022). SARD diagnosis
was confirmed by a medical record review. The index date was the date of repeat COVID-19 infection, defined as a second
infection >60 days after the initial infection. Controls had one COVID-19 infection as of their assigned index date (verified by
medical record review and survey) and were matched to cases (up to 3:1) by date of first infection and duration between first
infection and index date. We collected demographics, lifestyle, comorbidities, SARD features, and COVID-19 characteristics
at initial infection and index date by medical record review. We used conditional logistic regression to identify associations
with repeat COVID-19 infection, adjusting for potential confounders. We described the severity of repeat COVID-19 infection
among cases.
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Results: Among 2,203 SARD patients with COVID-19, we identified 76 cases with repeat COVID-19 infection (80.3%
female), matched to 211 matched controls (78.2% female) with no repeat infection. The most common SARD was RA, fol-
lowed by psoriatic arthritis/spondyloarthritis and SLE (Table 1). At first infection, cases were younger (mean 49.5
vs. 60.6 years, p< 0.0001), less likely to have hypertension (32.9% vs. 46.9%, p=0.034), and less likely to have been hospi-
talized for COVID-19 (13.2% vs. 26.1%, p=0.021) than controls. At index date, cases were more likely than controls to be on
antimalarials (26.3% vs. 13.3%, p=0.0090) or rituximab (18.4% vs. 6.2%, p=0.0017), but less likely to be on mycophenolate
mofetil (0% vs. 10.4%, p=0.0008; Table 2). In the multivariable model, rituximab use vs. non-use (OR 3.44, 95%CI
1.27-9.33), younger age (OR 0.66 per 10 years, 95%CI 0.54-0.81), and methotrexate use vs. non-use (OR 2.31, 95%CI
1.12-4.79) were associated with repeat COVID-19 infection (Table 3). Among those with repeat COVID-19 infection,
5 (6.6%) were hospitalized and there were no deaths.

Table 1. Demographics, lifestyle factors, and comorbidities at first infection for cases (SARD patients with repeat COVID-19) and matched* con-
trols (SARD patients with exactly one COVID-19 episode).
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Conclusion: In this first study to examine risk factors and outcomes of repeat COVID-19 infection among SARD patients,
we identified rituximab use, methotrexate use, and younger age as potential risk factors for repeat COVID-19. While some
of the findings may be due to risk mitigation behavior differences, these factors may be useful to raise awareness of repeat
COVID-19 risk for patients and clinicians. Reassuringly, there were no deaths and the hospitalization rate was low among
those with repeat COVID-19 infection.

Table 2. Characteristics at index date (repeat COVID-19 date for cases; and assigned date for matched* controls with exactly one COVID-19 epi-
sode).

Table 3. Multivariable odds ratios for repeat COVID-19 case status.
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Background/Purpose: Existing studies have shown that disease activity of patients with rheumatoid arthritis (RA) may
surge after COVID-19 infection. However, factors associated with disease flares remain unknown. This study aimed to iden-
tify factors associated with breakthrough infection and disease flares in patients with RA following COVID-19 infection.

Methods: We selected patients with RA from an online e-survey data from the COVAD study. Demographic data, patient
reported outcomes, comorbidities and pharmacologic treatments were extracted from the database. Disease flare-up
was derived from the e-survey database. Factors associated with disease flare-up were determined by multivariable logistic
regression analysis.

Results: In total, 1928 patients with RA were extracted from the COVAD database. Older age, Caucasian ethnicity, comor-
bidities with chronic kidney disease and asthma, were associated with COVID-19 breakthrough infection. Moreover, youn-
ger age (odds ratio, OR: 0.98, 95% CI: 0.96 – 0.99, p< 0.001), ethnicity other than Asian, tuberculosis (OR: 3.80, 95% CI:
1.12 – 12.94, p=0.033), treatment with methotrexate (OR: 2.55, 95% CI: 1.56 – 4.17, p< 0.001), poor global physical health
(OR: 1.07, 95% CI: 1.00 –1.15, p=0.044) and mental health (OR: 0.91, 95% CI: 0.87 –0.95, p< 0.001) were independent
factors associated with disease flares in patients with RA.
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Conclusion:Our study highlights the necessity for rheumatologists to recognize potential predictors of RA flare-up following
COVID-19 infection. Proactive strategies are recommended for managing high-risk RA patients.

Table 1. Factors associated with breakthrough COVID-19 infection in patients with RA By Chi-square test or ANOVA test. *p<0.05, **p<0.01
#infliximab, adalimumab, certolizumab, golimumab, etanercept +tofacitinib, baricitinib, upadacitinib

Table 2. Factors associated with disease flare in patients with RA after COVID-19 infection. By Logistic regression. *p<0.05, **p<0.01. #infliximab,
adalimumab, certolizumab, golimumab, etanercept +tofacitinib, baricitinib, upadacitinib
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Background/Purpose: Inflammatory conditions can exert direct adverse effects on bone metabolism, via increased bone
resorption with inadequate compensatory bone formation. COVID-19 has been associated with high levels of inflammation,
particularly in patients with severe disease. However, data exploring the impact of COVID-related inflammation on mineral
metabolism and skeletal health are scarce. We aimed to explore the relationship between parameters of bone metabolism
during acute COVID-related hospitalization and subsequent follow up.

Methods:We carried out a pilot study to analyze serum and plasma samples collected from a subgroup of patients ≥60 years
who were enrolled in a larger longitudinal cohort of patients hospitalized with COVID-19 in a single U.S. healthcare system dur-
ing 7/2020-7/2021. Patients for whom biospecimens were collected during hospitalization were subsequently invited for an in-
person follow up encounter at 6-9 months post-hospitalization. IL-6, intact PTH (iPTH), total 25-hydroxy vitamin D (25OHD)
and Collagen Type I C-Telopeptide (CTx) were measured at baseline and 6-9 months. Descriptive statistics and Pearson cor-
relation analysis were used to assess the relationship between IL-6 and biomarkers of bone metabolism and turnover.

Results: 12 patients were enrolled in this pilot study with a mean age of 72.6±8 years, and a mean BMI of 35.9±12 kg/m2;
66% were male. Median iPTH levels at the baseline and follow up were 55.2 (IQR 39.5-143.9) and 70.7 (IQR 50.4-111.3)
pg/mL, respectively, with 50% of patients evidencing frankly elevated PTH levels both during hospitalization and 6-9 months
later. Mean baseline and follow up 25OHD levels were 27±9.2 and 26.5±11.4 ng/mL (p=0.91); mean baseline and follow
IL-6 levels were 7.3±3.9 and 5.3±3.2pg/mL (p=0.18) and mean baseline and follow up CTx levels were 0.297±0.189 and
0.467±0.439 ng/mL (p=0.23). Correlation analysis demonstrated a moderate negative correlation at baseline between
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IL-6 and 25OHD (r=-0.4) and CTx (r=-0.5), and moderate positive correlation between IL-6 and iPTH (r=0.4). There was also
a moderate positive correlation between IL-6 and iPTH 6-9 months after hospitalization (r=0.5).

Conclusion: In this study, half of the patients enrolled had increased levels of iPTH both during hospitalization and 6-9
months later. Furthermore, we observed a consistent positive correlation between IL-6 and iPTH levels at both time points.
Interestingly CTx levels were inversely correlated with IL-6 levels in our sample, despite elevated iPTH levels. Larger prospec-
tive studies are warranted to better elucidate the impact of COVID-19 on bone metabolism.

Disclosure: D. Cabrera: None; C. Wong: None; A. Santoro: None; C. Simpson: None; K. Insogna: None; M. Geda:
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Background/Purpose: Post-acute sequelae of COVID-19 (PASC, or “longCOVID”) is defined by the CDC asCOVID-19 symp-
toms persisting for ≥28 days after infection. Patients with systemic autoimmune rheumatic diseases (SARDs) may be at higher
risk for PASC due to their underlying disease and immunosuppressive medications. Disease-modifying antirheumatic drugs
(DMARDs), particularly CD20 inhibitors, have been associated with severe COVID-19, but the effect of DMARD use on PASC
risk is unclear. Therefore, we investigated the association of baseline DMARD use and PASC among patients with SARDs.

Methods:We invited all SARD patients with COVID-19 within a large healthcare system to participate in a prospective study.
Participants completed a survey ≥28 days after confirmed COVID-19 infection, and we analyzed surveys completed from
3/11/2021 to 5/5/2023. The survey collected data on demographics, SARD characteristics, COVID-19 vaccination status,
DMARD use at COVID-19 diagnosis, and COVID-19 symptoms and disease course. We categorized DMARD classes by
mechanism of action; those taking combination DMARDs were classified by hierarchy of targeted therapy. PASC was
defined by any symptom associated with COVID-19 that persisted for ≥28 days. We used logistic regression to estimate
odds ratios (OR) for PASC by DMARD class, adjusting for potential confounders.

Results: We analyzed 501 patients with SARDs and COVID-19 (mean age 52.7 years, 80.2% female), of which 208 (42%)
had PASC. The most common SARD type was inflammatory arthritis (53.7%), followed by connective tissue disease
(21.6%). Participants with PASC were more likely to be female (88.0% vs. 74.7%, p=0.0002), less likely to have had addi-
tional COVID-19 vaccine doses beyond the primary series (45.2% vs. 55.0%, p=0.031), and more likely to be infected with
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pre-Omicron variants (53.4% vs. 37.5%, p=0.0004) compared to participants without PASC. Participants with PASC were
also less likely to be on TNF inhibitors (20.2% vs. 28.7%, p=0.031) and more likely to be on CD20 inhibitors (11.1% vs. 5.5%,
p=0.021). Participants with PASC were more likely to have been hospitalized for COVID-19 (13.9% vs. 4.1%, p< 0.0001).
There were no statistically significant differences in age, race, comorbidity count, SARD type, and other DMARD classes,
when comparing those with and without PASC (Table 1). After adjusting for comorbidity count, vaccination status, SARD
type, and calendar time of infection, SARD patients using CD20 inhibitors had an OR for PASC of 2.61 (95%CI 1.19-5.73)
compared to those on conventional synthetic DMARDs (Table 2).

Conclusion: In this prospective study, SARD patients on CD20 inhibitors at COVID-19 onset had increased risk for PASC.
This analysis extends previous studies linking CD20 inhibitors with acute COVID-19 severity and suggests vigilance is
needed to prevent COVID-19 and monitor for PASC in this vulnerable population. Mechanisms linking B cell depletion with
PASC risk may include persistent infection, dysregulated immune response following acute infection, and acute COVID-19
severity from impaired humoral immunity.

Table 1. Baseline characteristics at time of COVID‐19 diagnosis according to PASC status among patients with systemic autoimmune rheumatic
diseases (n=501).
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Background/Purpose: Polymyalgia Rheumatica (PMR) is an inflammatory disorder that predominantly affects older adults.
Incidence peaks at 70-80 years old [1] and is more common in people of Scandinavian and northern European descent [2].
Patients have widespread pains, stiffness, and muscle tenderness. The annual incidence is 64 per 100,000 population. Inci-
dence is higher in females with a mean of 74 years [3].

While the exact cause of PMR is unknown, emerging research suggests a potential association between PMR and environ-
mental triggers such as vaccination and infections [4]. It has been postulated that viral infections can incite an aberrant immune
response, activating autoimmune processes [5]. Since the start of the coronavirus disease 2019 (COVID) pandemic, studies
have suggested that the infection might trigger an inflammatory state, leading to an autoimmune response [6,7].

In our descriptive analysis, we look at patients who were referred to our academic Rheumatology clinics for long COVID
symptoms. We also try to address how patients who develop PMR following COVID infection may differ from long COVID
patients who do not.

Table 2. Associations of baseline use of disease-modifying antirheumatic drugs with PASC risk (n=501).
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Methods: This is a retrospective study in an academic rheumatology clinic, 132 adults (age >18 years) patients with
an initial referral for persistent symptoms post-COVID infection (fatigue, myalgia, joints pains, stiffness, abnormal labs,
rash) diagnosed between March 2020 and July 2021 were included using the unified record system at our institute.
All patients had a documented positive COVID polymerase chain reaction test before the first rheumatology office
visit.

Numeric variables were summarized using means and standard deviations or using medians and intra-quartile
ranges. Categorical variables were summarized by counts and percentages. Numeric variables were compared by t-tests
or Wilcoxon rank sum tests. Categorical variables were compared by chi-square or Fishers exact tests.

Results: Thirty of 132 patients had persistent arthralgia, stiffness, and myalgias and were diagnosed with long COVID syn-
drome prior to their rheumatology clinic visit.

Eight of 30 patients were diagnosed with PMR. Patients with PMR had a higher mean age (79 vs 59, p< 0.001), and a
higher median ESR (48.5 vs 12.0, p=0.013). No statistically significant difference between the two groups regarding
gender, ethnicity, severity of initial COVID infection, duration of symptoms, and Rheumatoid factor (RF) positivity was
detected. (Table 1)

All 8 patients with PMR diagnosis were responsive to steroid taper and achieved remission within one year. One patient
required steroid-sparing medication (Leflunomide). Two patients had newly diagnosed neoplasms within 1 year (uterine can-
cer and chronic myeloid leukemia).

Conclusion: Our study was consistent with patients having long-COVID symptoms experiencing a higher incidence
of PMR. As might be expected with the small sample size, there was no statistical difference in demographic char-
acteristics between our PMR population and those without PMR. We aim to stimulate further investigation into the
etiology, pathogenesis, and potential therapeutic interventions for PMR and related autoimmune disorders triggered
by COVID.

Disclosure: H. Ibrahim: None; A. Meysami: None.
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Background/Purpose: Gout, which is a prevalent form of inflammatory arthritis, is generally considered to be more effec-
tively managed through medication. Besides of maintaining medication, they were required to modify their life style habits
including eating habits. Because some gout patients failed to control their disease due to improper lifestyle. Improper lifestyle
can affect the gout patient’s quality of life.
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The Gout Impact Scale (GIS), a part of the Gout Assessment Questionnaire 2.0, is an instrument measuring the gout-specific
health-related quality of life (HRQOL). Recently, GIS was translated in to Korean, K-GIS was validated. There have been rec-
ommendations for lifestyle changes as well as medication to control gout. So far, there were no research revealing the cor-
relation life style habits and GIS. Therefore, we aimed to evaluate the relationship of GIS and gout patient’s life style habit in
this study.

Table 1. Baseline characteristics of patients
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Methods: Patients with gout aged ≥18 years who fulfil the 2015 classification criteria for gout with necessity of ULT
are enrolled. The case report form (CRF) lists demographic and clinical data, comorbidities, lifestyle habits, medications,
quality of life (on the gout impact scale), the score on Gout Impact Scale (GIS), laboratory results, and radiological
findings.

Results: The study included 232 patients, and the baseline characteristics of the patients were described in the Table 1.
The mean scores for each GIS subscale (mean ± SD ) were as follows: 80.27 ± 18.63 for gout concern overall; 64.39
± 21.47 for gout medication side effects; 47.20 ± 13.28 for unmet gout treatment needs; 55.27 ± 26.56 for well-being dur-
ing attack; 61.63 ± 22.28 for gout concern during attack.

Table 2. Discriminative life style properties of the Gout Impact Scale according to the gout-specific
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There was a statistically significant difference of gout concern overall subscale in the number of times of soft drink, meat con-
sumption. Also, the number of times of exercise showed difference significantly. The number of times of milk, dairy con-
sumption, vegetables, fruits, alcohol and coffee consumption showed no significant difference. In well-being during gout
attack subscale in GIS, number of vegetables consumption and exercise did show difference. Regarding well-being during
gout attack, soft drink, meat, milk, dairy, fruits, alcohol and coffee consumption did not show significant results between
groups according to the number of times.

In gout concern during attack subscale in GIS, the score was significantly different in vegetable consumption and exercise.
(Table 2).

In gout concern overall subscale in GIS, the number of times of regular exercise showed a negative linear correlation
(B= -5.71, P= 0.04). In well-being during attack subscale in GIS, the number of times of vegetable consumption
showed a negative linear correlation (B= -8.90, P=0.01). In gout concern during attack subscale in GIS, the number
of times of vegetable consumption and regular exercise showed a negative linear correlation (B= -9.70, -9.69, respec-
tively) (P < 0.01) (Table 3).

Conclusion: It has been confirmed that the GIS score is related to specific life style, vegetable consumption, exercise regu-
larly. Based on these results, gout patients can be encouraged to have specific life style habits.

Disclosure: H. DO: None; K. Moon: None.
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Looking Beyond Infections in Job Syndrome: Peripheral Calcium
Pyrophosphate Deposition Disease in a Cohort of Patients with Job
Syndrome

Sandra Ogbonnaya-Whittlesey1, Ecem Sevim1, Dale Kobrin1, sarthak gupta2, Paul DeMarco3 and Alexandra Freeman4,
1NIH/NIAMS, Bethesda, MD, 2Lupus Clinical Trials Unit, National Institute of Arthritis and Musculoskeletal and Skin
Diseases, National Institutes of Health (NIH), Bethesda, MD, 3National Institute of Arthritis and Musculoskeletal and Skin
Disease, Bethesda, MD, 4NIH/NIAID, Bethesda, MD

Table 3. Stepwise multiple linear regression analysis of the K- Gout Impact Scale in gout patients.
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Background/Purpose: Job syndrome or hyperimmunoglobulin E syndrome is an immunodeficiency for which the clin-
ical picture consists largely of frequent infectious complications of the lungs, sinuses, and skin, eczematous cutaneous
eruptions, and elevated immunoglobulin E levels starting early in childhood. The condition has been found to occur due
mutations most commonly in the STAT3 pathway. Most patients are identified in early child and the disease frequently
leads to early fatality due to infectious complication. Patients with Job’s syndrome have been living longer due to ear-
lier recognition and more readily accessible genetic testing as well as improved management of infectious complica-
tions. As these patients are living longer, new clinical manifestations in the aging Jobs’ syndrome patient have been
identified including musculoskeletal manifestations such as early onset degenerative joint disease which has been
attributed to joint hypermobility.

Methods:We performed a retrospective review of imaging from a cohort of 160 STAT3 HIES patients to determine the prev-
alence of imaging findings suggestive of calcium pyrophosphate deposition disease (CPPD). Of the 160 patients, we were
able to identify 22 patients over the age of 16 years with appropriate hand radiographs and 26 with knee radiographs for
review. The median age of patients with findings was 53 and mean age was 47.

Results: We identified radiologic evidence of CPPD including (including narrowing of the 2nd and 3rd metacarpophalangeal
joints, chondrocalcinosis) in 6 out of 22 hand radiographs (27%). 26 knee radiographs were reviewed and identified
3 patients with chondrocalcinosis (11%).

Conclusion: As patients with STAT3 HIES are living longer, attention to non-infectious complications associated with this
condition is warranted. CPPD may occur at an increased frequency in patients with STAT3 HIES and at a significantly youn-
ger age than in the general population. Additional clinical and radiographic monitoring of these patients would help charac-
terize the frequency, age of onset, and severity of this manifestation.

Disclosure: S. Ogbonnaya-Whittlesey: None; E. Sevim: None; D. Kobrin: None; s. gupta: None; P. DeMarco: None;
A. Freeman: None.
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Febuxostat Dose Requirement for Achieving Target Serum
Urate Levels According to Renal Function: A Retrospective
Cohort Study

YoungEun Kim1, Hansun Song1, Wook Jang Seo2, Jinseok Kim3, Soo Min Ahn1, Ji-Seon Oh4, Yong-Gil Kim1, Chang-Keun
Lee5, Bin Yoo5 and Seokchan Hong6, 1Department of Rheumatology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, South Korea, 2Department of Rheumatology, Veteran Health Service Medical Center, Seoul,
South Korea, 3Department of Rheumatology, Jeju National University Hospital, Jeju National University School of
Medicine, Jeju-si, Jeju-do, South Korea, La Jolla, CA, South Korea, 4Department of Information Medicine, Big Data
Research Center, Asan Medical Center, University of Ulsan College of Medicine, Ulsan, South Korea, 5Asan Medical
Center, Seoul, South Korea, 6Department of Rheumatology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, South Korea
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Background/Purpose: Febuxostat clearance is not affected by kidney function, and the risk of adverse events from allopu-
rinol, including fatal hypersensitivity reactions, is higher in patients with renal dysfunction accordingly, febuxostat is preferred
for gout patients with chronic kidney disease (CKD). However, few studies have sought to determine the appropriate febuxo-
stat dose required to achieve the target SU level. Therefore, this study aimed to investigate the febuxostat dosage needed to
reach the SU target in patients with gouty arthritis, including those with renal impairment.

Methods: We conducted a retrospective cohort study at Asan Medical Center, a tertiary referral hospital in Seoul,
South Korea. Of 3153 gout patients who were prescribed febuxostat, 731 patients with an initial SU > 6 mg/dL were
included and categorized into three groups based on their estimated glomerular filtration rate (eGFR): chronic kidney disease
(CKD) stage 1, stages 2-3, and stages 4-5. The cumulative febuxostat dose was defined as the total dose administered from
initiation until the patient reached the target SU ( < 6 mg/dL).

Results: The cohort of 731 gout patients had a median age of 52 years (IQR, 41-63) and comprised 667 (91.2%) men. The
mean (± standard deviation) SU at febuxostat initiation was significantly higher in the CKD 4-5 group (9.6 [±3.1] mg/dL) than
in the other groups (CKD 2-3 group, 8.6 [±1.6]; CKD 1 group, 8.8 [±1.8]; P < 0.001). The proportion of patients who
received an initial febuxostat dose of 80 mg was lower in the CKD 2-3 group (30.7%) and CKD 4-5 group (31.7%) than in
the CKD 1 group (52.0%). Of the total patients, 626 (85.6%) achieved the SU target after ULT. The proportions of patients
who achieved the target SU levels were lower in the CKD 4-5 group (82.0%) than in the CKD 1 group (86.6%) or CKD 2-3
group (86.3%) (P = 0.045). Notably, the cumulative febuxostat dose was significantly lower in the CKD 4-5 group (5.9 g
[IQR, 2.5–12.0]) than in the other groups (CKD 2-3, 7.1 g [IQR, 3.5–15.7], P = 0.006; CKD 1, 7.0 g [IQR, 2.7–20.1];
P = 0.010). Furthermore, the CKD 4-5 group had a significant negative correlation with the cumulative febuxostat dosage
required to reach the target SU compared to the CKD 1 group (beta -2.334, P = 0.020).

Conclusion: Patients with severely decreased renal function (CKD 4-5) required a significantly lower febuxostat dose to
achieve the target SU level.

Febuxostat acquirement to reach target SU level and comparison between patients with CKD 1, 2-3, and 4-5.

Disclosure: Y. Kim: None; H. Song: None; W. Seo: None; J. Kim: None; S. Ahn: None; J. Oh: None; Y. Kim: None;
C. Lee: None; B. Yoo: None; S. Hong: None.
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Background/Purpose: In pre‑licensure clinical trials, numerical differences in gout cases between the recombinant zoster
vaccine (RZV) and placebo groups have been observed. However, real-world evidence is limited. Thus, we aimed to esti-
mate the risk of incident gout following RZV exposure using real-world data from a large population of older US adults.

Methods: Using the Centers for Medicare and Medicaid Services Chronic Conditions Warehouse database, a case-only,
self-controlled risk interval design was implemented to assess the risk of incident gout in US adults aged ≥65 years. We
included adults who were enrolled in fee-for-service Medicare Parts A, B, and D and received at least one dose of the
two-dose RZV regimen in 2018–2019 (Figure 1). Incident gout cases in the risk (Days 1–30 following vaccination) or control
(Days 31–60 following vaccination) window (Figure 2) were defined by a gout diagnosis in an inpatient or outpatient setting
followed by receipt of allopurinol, colchicine, probenecid, or febuxostat within 3 months with no prior evidence of gout diag-
nosis or medication in the 365 days preceding the incident gout case. Baseline descriptive characteristics in the 12 months
up to RZV exposure included age, sex, calendar year–month of RZV vaccination, concomitant preventive immunizations,
comorbidities, and health care service utilization. Conditional Poisson regression models estimated the relative risk (RR) of
incident gout following any RZV dose in a primary (with censoring at receipt of dose 2) and secondary (30-day fixed control
window without censoring) analysis. Sensitivity analyses included 1) a two-dose recipient subgroup with 60–183-day dose

CONSORT diagram of the incident gout analytic cohort
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spacing; 2) dose 1- and dose 2-specific analysis; 3) a seasonality-adjusted analysis; and 4) a COVID-19 sensitivity analysis
excluding incident gout cases on or after December 2, 2019. A temporal scan tested for significant clustering of incident
gout cases after vaccination.

Results: We identified 1,309 incident gout cases (Figure 1) who were predominantly White (87%; n=1137) and male (61%;
n=801), and aged 70–79 years (55%; n=723). Chronic kidney disease (41%; n=531), diabetes mellitus (36%; n=473), and
ischemic heart disease (33%; n=433) were common comorbidities. The majority had no prior hospitalizations (87%;

Risk of incident gout after RZV exposure

Incident gout cases by dose and day from the RZV index date
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n=1,135) or Emergency Department visits (77%; n=1,013), and 9% (n=121) received concomitant influenza vaccine. Of
the 1,309 incident gout cases, 1,074 (82%) received two RZV doses. The 783 incident gout cases after dose 1 and the
526 incident gout cases after dose 2 occurred equally in the risk and control windows (Figure 2). In the primary analysis
(Table 1), the RR of incident gout was 1.01 (95% confidence interval: 0.90, 1.12). The secondary analysis and all sensitivity
analyses produced similar results. The temporal scan did not detect significant clustering of incident gout cases over the
60-day follow-up.

Conclusion: The findings show no statistically significant increased risk of incident gout following receipt of RZV in US adults
aged ≥65 years.

Disclosure: S. dosReis: GlaxoSmithKlein(GSK), 5; C. Zhang: GlaxoSmithKlein(GSK), 5; A. Amill-Rosario:
GlaxoSmithKlein(GSK), 5; A. Johnson: GlaxoSmithKlein(GSK), 5; H. Lee: GlaxoSmithKlein(GSK), 5; O. Spence:
GlaxoSmithKlein(GSK), 3, 12, stocks; D. Oraichi: GSK, 3, 12, Stocks; H. Seifert: GlaxoSmithKlein(GSK), 3, 11;
V. Franck: GlaxoSmithKlein(GSK), 3, 11; S. Gamble: GlaxoSmithKlein(GSK), 3, 11, Supernus Pharmaceuticals, Inc,
11; H. Yun: GlaxoSmithKlein(GSK), 3.
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Background/Purpose: Longitudinal cohorts have described the association between gout and cardiovascular disease
(CVD), while other cohort and interventional studies (CANTOS) have shown the impact of inflammatory factors on CV out-
comes. Our group has demonstrated that in patients with other Rheumatic Diseases, HDL functions abnormally, promoting
oxidation of LDL, rather than being anti-inflammatory. Given the gout-CVD association, we sought to evaluate the function of
HDL as well as the activity of its major associated protein, paraoxonase-1 (PON1) in patients with tophaceous (TG) and non-
tophaceous gout (G) compared to healthy controls (HC) and subjects with asymptomatic hyperuricemia (ASH).

Methods: Patients meeting ACR-EULAR Gout Classification Criteria were recruited from a single academic center and
defined as either G or TG by presence of clinically palpable tophi. HC and subjects with ASH (serum urate > 7 mg/dL in
absence of gout) were recruited.

The HDL inflammatory index (HII),is defined by the ability of patient’s HDL to prevent oxidation of LDL when added to a cell-
free assay and reported as a ratio where levels > 1.0 indicate enhanced oxidation of LDL (pro-inflammatory) and ratios < 1.0
reduce oxidation of LDL (anti-inflammatory).PON1 activity was measured by paraoxanase, arylesterase and lactonase
assays using paraoxon, phenylacetate, and dihydrocoumarin as substrates. Hs-CRP levels were measured by the clinical
laboratory.
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Kruskal-Wallis non-parametric analyses compared HII rank sums across clinical groups. The 5 CV biomarkers were then
standardized with mean of 1 and standard deviation of 1. Generalized Linear Models compared unadjusted means across
the clinical groups. Finally, multivariate regressions examined the association between gout and the 5 CV biomarkers adjust-
ing for race, age, gender, BMI, hypertension, hyperlipidemia, diabetes, tobacco use, family history of CVD, prior heart dis-
ease and presence of kidney disease (Table 1)

Results: Among 136 subjects, mean HII were lowest (most protective) in HC and ASH subjects (0.70 and 0.82 respectively)
and highest (least protective) among G and TG patients (1.04 and 1.37 respectively), p-value = 0.0035 for the model and
rank sum difference between HC and TG groupsof p < 0.05. (Figure 1)

Figure 1. HDL inflammatory index by patient group Legend: HDL = High Density Lipoprotein. P-value = 0.0035 for difference across the groups in
ANOVA model. Difference between rank sums for Healthy Controls vs. Tophaceous Gout, p-value < 0.05.

Figure 2. Unadjusted Cardiovascular Biomarkers (standardized) by patient group Legend: HII = High Density Lipoprotein Inflammatory Index, hs-
CRP = high sensitivity c-reactive protein, ASH = Asymptomatic Hyperuricemia (urate > 7 mg/dL at time of pro-inflammatory HDL lab) * p = 0.0165,
† p < 0.001
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Similarly, standardized, unadjusted PON1 activity as measured by lactonase and arylesterase assays was highest (most
protective) in the HC group, decreasing across the patient categories, to the lowest in the TG group (p < 0.001 for both lac-
tonase and arylesterase differences across the groups). (Figure 2)

In multivariate analyses, PON1 activity remained most protective (arylesterase and lactonase) among HC and ASH subjects
vs. G and TG patients after controlling for above covariates (p = 0.01 and 0.03, respectively). The observed gout-HII associ-
ation was attenuated (p = 0.17) by the strong renal-HII association. (Table 1)

Conclusion: In this single center analysis of patients with gout (G, TG) compared to HC and patients with ASH, gout was a
significant predictor of abnormal antioxidant function of HDL and decreased PON1 activity and suggests a plausible path-
way for the inflammatory impact of gout, MSU crystal deposition or hyperuricemia on CVD.

Disclosure: J. FitzGerald: None; C. Charles-Schoeman: AbbVie, 2, 5, Alexion, 5, BMS, 2, 5, Boehringer Ingleheim,
2, 5, CSL Behring, 5, Galapagos, 2, Pfizer, 2, 5, Priovant, 2, 5, Recludix, 2; V. Ranganath: Bristol-Myers
Squibb(BMS), 5, mallinckrodt, 5; A. Shahbazian: None; J. Wang: None; M. McMahon: None.

Table 1. Multivariate analysis of Cardiovascular Biomarkers Legend: HDL = High-Density Lipoprotein, CV = Cardiovascular, CKD = Chronic Kid-
ney Disease Multivariate models for gout-paraoxonase (p = 0.76) and gout-hs-CRP (p = 0.08) not shown.
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Background/Purpose: ACR gout treatment guidelines recommend a target serum urate (SU) of < 6 mg/dL and anti-
inflammatory flare prophylaxis for at least 3-6 months after initiating urate-lowering therapy (ULT). However, optimal targets
for SU are not well defined. We investigated gout flare rates based on repeated measurements of SU levels in a randomized
controlled trial of ULT, accounting for loss to follow up.

Methods: We performed a secondary analysis using data from the Cardiovascular Safety of Febuxostat or Allopurinol
in Patients with Gout (CARES) trial. CARES participants were randomized to febuxostat or allopurinol, titrated for a tar-
get SU < 6 mg/dL; 45% did not complete all study visits. Participants received gout flare prophylaxis for 6 months with
colchicine 0.6 mg daily or naproxen 250 mg twice daily if colchicine was not tolerated. For this analysis, participants
were followed from month 0 (randomization) to the earliest of death, last completed visit (drop out), or end of study.
SU levels were assessed at months 0, 3, 6 and then every 6 months and categorized as ≤3.9, 4.0-5.9, 6.0-7.9,
8.0-9.9, and ≥10 mg/dL. The primary outcome was self-reported gout flare in each 3- or 6-month interval. More than
1 flare/interval was permitted if they were separated by ≥14 days. Baseline variables were used to derive inverse prob-
ability of censoring weights (IPCW) to account for censoring (drop-out or death). Poisson regression models included
stabilized IPCW weights and estimated gout flare incidence rate ratios (IRR) by time-varying SU category, adjusting
for change in SU from prior visit, flare prophylaxis, ULT, age, sex, race, body mass index, gout duration, and tophi.
Models were performed for months 0-6, 6-12, and 12-72.
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Results: Among 6183 participants in this analysis, median age was 65 (IQR 58-71) years and 84.0% were male. Median
follow-up was 32 months. At month 0, median SU was 8.6 (IQR 7.6-9.7) mg/dL. Seventy-one percent achieved SU < 6
mg/dL by month 3, and this percentage increased slightly over time among retained participants (Figures 1A & 1B). Gout
flare rates were highest during nearly all intervals when SU ≥10 mg/dL and lowest when SU ≤3.9 mg/dL (Figure 2). Peak
gout flare rates for all SU categories were observed between months 0-3, coinciding with the initiation of ULT and greatest
change in SU. A second spike in gout flares occurred in all SU groups between months 6-12, coinciding with discontinuation
of prophylaxis (Figure 2). In the initial year of ULT, flare rates did not significantly differ between SU groups, but flare rates
were consistently highest when SU ≥10 mg/dL. During months 12-72, in adjusted analyses with IPCW weights, a dose-
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response relationship was observed between SU category and flare rate. Compared with SU 4.0-5.9 mg/dL, significantly
lower flare rates were observed when SU ≤3.9 mg/dL and significantly greater rates when SU ≥10 mg/dL (p for trend
< 0.01) (Table 1).

Conclusion: Gout flare rates were persistently higher when SU ≥6 mg/dL compared to SU at target after the first year of
ULT, after accounting for censoring. These data suggest a potential benefit of achieving very low SU levels (≤3.9 mg/dL)
and consideration of a longer duration of prophylaxis to reduce gout flares.

Disclosure: S. Tedeschi: Novartis, 2;K. Hayashi: None; Y. Zhang: None;H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix,
2, Shanton, 2; D. Solomon: CorEvitas, 5, Janssen, 5, moderna, 5, Novartis, 5, UpToDate, 9.
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Background/Purpose: Calcium pyrophosphate deposition (CPPD) disease was positively associated with osteopenia in
two large cross-sectional studies, but risk of fractures has not been evaluated. We compared risk of fractures in patients with
acute calcium pyrophosphate (CPP) crystal arthritis vs. matched comparators.

Methods: We performed a matched cohort study using electronic health record (EHR) data at a large academic medical
center. Patients with at least one episode of acute CPP crystal arthritis, 1991-2017, were matched to comparators without
acute CPP crystal arthritis on index date and year of EHR entry; comparators could have other types of arthritis. Index date
was the 1st mention of "pseudogout" in notes or 1st synovial fluid analysis with CPP crystals, whichever came first. For the
matched comparators, an encounter +/- 30 days was used as the index date. The primary outcome was first fragility fracture
(humerus, wrist, hip, or pelvis fracture); secondary outcomes were first fracture at each separate anatomic site. Fragility frac-
tures were identified via published algorithms using diagnosis and procedural codes with positive predictive value >90%. For
patients with >1 fracture, only the earliest was included. The baseline period from EHR entry through index date was
required to be ≥180 days. Patients with baseline fragility fracture were excluded. Covariates included age, sex, race, smok-
ing, rheumatoid arthritis, hyperparathyroidism, healthcare encounters, multimorbidity index, BMI, oral glucocorticoids, oste-
oporosis treatment, and proton pump inhibitors. Censoring occurred at the earliest of death, fracture outcome, or last
encounter before April 2023. We estimated incidence rates (IR) and IR ratios (IRR) for any fracture and for each anatomic site.
Cox models estimated adjusted hazard ratios (HR) for fractures. Sensitivity analyses excluded patients prescribed glucocor-
ticoids, osteoporosis treatment, or with rheumatoid arthritis.

Results:We identified 1148 patients with acute CPP crystal arthritis matched to 3730 comparators. Mean age was 73 years
in both cohorts and more than half were female. Glucocorticoids and osteoporosis treatments were more frequent in the
acute CPP crystal arthritis cohort than comparators (Table 1). Fracture incidence rates were twice as high in the acute
CPP crystal arthritis cohort (11.2 per 1000 person-years) vs. comparators (5.6 per 1000 person-years) (Table 2). Cumula-
tive incidence curves increasingly diverged, reflecting greater fracture rates in the acute CPP crystal arthritis cohort over time
(Figure 1). Fracture risk was twice as high in the acute CPP crystal arthritis cohort vs. comparators after adjustment (HR 1.8,
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95% CI 1.4, 2.4); results were similar in sensitivity analyses excluding patients using glucocorticoids, osteoporosis treat-
ments, or with rheumatoid arthritis (Table 2).

Conclusion: In this first-ever study of fractures and CPPD, we observed a doubling of fracture risk in patients with acute
CPP crystal arthritis. Future studies evaluating bone turnover markers and changes in bone density over time in patients with
CPPD are needed.

Disclosure: S. Tedeschi: Novartis, 2; K. Hayashi: None; A. Rosenthal: None; J. Marrugo: None; S. Fukui: None;
E. Gravallese: Associate Editor, New England Journal of Medicine, 3, Co-editor of the textbook Rheumatology,
9, UptoDate, 9; D. Solomon: CorEvitas, 5, Janssen, 5, moderna, 5, Novartis, 5, UpToDate, 9.
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Background/Purpose: Gout is associated with high comorbidity, including cardiovascular (CV), metabolic, and renal
disease,1 with even higher burden in uncontrolled gout patients (pts).2 CV (myocardial infarction [MI], stroke) and thrombo-
embolic (VTE) event incidence of 17.34 and 3.65/1000 PY,3,4 respectively, was reported in gout pts, with higher incidence
after flare (CV within 120 days,3 VTE within 30 days4). This link may be from systemic inflammatory consequences of seem-
ingly local gout flares.5,6 Maintaining serum urate (SU) < 6 mg/dL reduces flares over time.7 However, initiating urate-
lowering therapy (ULT) can induce flare, raising the question of CV/VTE event with ULT initiation. Here, we examine CV/VTE
events after pegloticase initiation in this pooled post hoc analysis of clinical trial pts.

Methods: Phase 3,8 MIRROR OL,9 and MIRROR RCT10 pts with ≥1 pegloticase infusion were included (244 biweekly dos-
ing [110 with methotrexate {MTX}], 84 monthly dosing), with focus on biweekly (on-label) pts. All had uncontrolled gout and
received flare prophylaxis (FP) ≥1 wk before first dose. Standard pre-infusion prophylaxis was used, including 125 mg IV
methylprednisolone or 200 mg hydrocortisone. Gout flare and CV/VTE events were identified using treatment-emergent
(TE) AEs during 24 wks of therapy. Flare exposure window was 120 days.3

Results: 5/328 pts (1.5%; 4 monotherapy colchicine FP, 1 pegloticase+MTX ibuprofen FP) beginning pegloticase had ≥1
CV/VTE event (cardiac arrest [CA, n=2]; CHF, DVT, MI, TIA [n=1 each]), with all occurring during the flare exposure window
(time from first TE flare, range: 18-130 days; time from most-recent TE flare: 3-69 days). 3 CV/VTE events occurred in
244 pts receiving biweekly pegloticase (1.2%, 35.4/1000 PY), with 2 in monotherapy pts (1.5%; CA, CHF) and 1 in a pegloti-
case+MTX pt (0.9%; CA). 176/244 (72.1%) had ≥1 TE flare. Pts with and without flare were similar but those with flare had
more frequent pre-treatment flares (10.9±13.6 vs 5.3±5.7 flares/year [median: 7 vs 3]).
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Conclusion: 1.2% of pts had CV/VTE events during biweekly pegloticase therapy, with similar incidence (35.4/1000 PY) to
the general gout population (20.99-44.7/1000 PY3,4,11) and lower than with XOI initiation (51.8-99.3/1000 PY12). All events
occurred within the 120 days of flare when pts were at higher risk.3,4 Of note, pts with TE flares had higher pre-treatment
flare rates than those without. Maintaining SU < 6mg/dL decreases gout flares over time7 so a treat-to-target approach with
ULT may be of critical importance for maintaining gout pt health over the long-term.
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Background/Purpose: Pegloticase, a recombinant pegylated uricase, rapidly reduces serum urate (SU) in patients refrac-
tory to/intolerant of oral urate-lowering therapies (ULTs).1,2 However, pegloticase is generally used for ≤1 year for intensive
SU-lowering and subsequent urate burden depletion. Optimal post-pegloticase treatment has not yet been established,
but use and efficacy of oral ULTs remains an important unanswered clinical question. This analysis retrospectively examined
data from a large US rheumatology database to better understand real-world practice patterns of post-pegloticase oral ULT
use and to preliminarily examine post-pegloticase oral ULT efficacy.
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Methods: Patients in the UR-NICE data repository who had first pegloticase infusion code (J2507) between 2012 and 2022
were included in analyses. The beginning and end of therapy was defined as the date of first and last pegloticase infusion
code, respectively. All patients were in the database for ≥60 days following last infusion. Oral ULT use (allopurinol, febuxo-
stat, probenecid) before and after pegloticase therapy was examined. Patients were also stratified by those that did and
did not receive ≥12 infusions (considered as "full course" in prior retrospective studies3). Patient characteristics prior to
pegloticase therapy were also examined to help characterize the pegloticase-treated population.

Results: 211 patients (77% male; mean[±SD] age: 62.7±12.8 years, BMI: 32.9±7.2 kg/m2, eGFR: 66.0±24.7
ml/min/1.73m2 [46% eGFR < 60]) were included. 74% had tophaceous gout and pre-pegloticase SU was 7.9±2.5 mg/dL
(n=148). Available inflammatory biomarkers were moderately elevated (median CRP: 3.3 mg/dL [n=114], neutrophil-
to-lymphocyte ratio [NLR]4: 2.9 [n=41]). 141 patients (67%) had pre-pegloticase oral ULT use noted (73% allopurinol, 48%
febuxostat, and/or 18% probenecid). Patients received a mean (±SD) of 12.3±12.6 pegloticase infusions (median: 9;
88 [42%] received ≥12), with a 2.2±2.0 wk dosing interval. Following last infusion, 115 patients (55%) began oral ULT
(67% allopurinol, 44% febuxostat, and/or 17% probenecid), most (67%) within 30 days of last pegloticase infusion. More
patients who received ≥12 infusions had an SU < 6 mg/dL when treated with post-pegloticase oral ULT than those who
received < 12 infusions (first post-ULT SU < 6 mg/dL: 78% vs 36%; mean SU: 4.7±3.0 [n=37] vs 7.4±2.9 mg/dL [n=47]).

Conclusion: These pegloticase-treated patients reflected a typical uncontrolled gout population. Two-thirds of patients
began oral ULT after pegloticase, most within 30 days of last infusion. Patients who had a longer pegloticase course (≥12
infusions) were more likely to have post-treatment oral ULT efficacy, perhaps because of greater urate burden depletion.
These data suggest oral ULTs may be effective after successful pegloticase therapy but further prospective studies are
needed to verify our findings and better understand how overall urate burden may influence oral ULT efficacy.
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Background/Purpose: Uniform terminology with standardised definitions for the various elements and states of a disease
ensure accurate and consistent technical communication. In 2019 the Gout and Crystal Arthritis Network (G-CAN) pub-
lished consensus statements for the nomenclature of disease elements and disease states in gout. The aim of this study
was to determine adherence to the G-CAN consensus statements since publication.

Methods: ACR and EULAR conference abstracts were searched using online databases for the keywords "gout" "urate"
"uric acid" "hyperuricaemia" "tophus" and/or "tophi" before and after-publication of the consensus statements
(01/01/2016-31/12/2017 and 01/01/2020-31/12/2021 (respectively)). Abstracts were manually searched for labels used
to reference gout disease elements and states. Labels were extracted from text, figures, and tables. Use of the G-CAN
agreed labels, as well as alternatives, were compared between the two time periods and between abstracts that included
a G-CAN consensus statement author and those that did not in 2020/2021. Use of the term ’chronic gout’, which G-CAN
advised should be avoided, was also compared between the two time periods.

Results: There were 988 abstracts included in the analysis; 596 in 2016/2017 and 392 in 2020/2021. One or more G-CAN
agreed labels were used in 445/596 (74.9%) of abstracts in 2016/2017, increasing to 311/392 (79.4%) in 2020/2021
(p=0.006). Use of the agreed labels ’urate’, ’gout flare’, and ’chronic gouty arthritis’ increased between the two periods.
There were 219/383 (57.2%) abstracts with the agreed label ’urate’ in 2016/2017 compared to 164/232 (70.7%) in
2020/2021 (p=0.001). There were 60/175 (34.3%) abstracts with the agreed label for ’gout flare’ in 2016/2017 compared
with 57/109 (52.3%) in 2020/2021 (p=0.003). Only 1/35 (2.9%) abstracts used the agreed label for ’chronic gouty arthritis’

Figure 1. Consort diagram of abstract inclusion criteria
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in 2016/2017 compared to 6/16 (37.5%) in 2020/2021 (p=0.02). Abstracts with consensus statement authors used the
agreed labels in 87.4% of abstracts, compared to 74.5% without in the 2020/2021 period (p< 0.001). Use of the label
’chronic gout’ reduced between the two time periods.

There were 29/596 (4.9%) abstracts in 2016/2017 that used the label ’chronic gout’ compared with 8/392 (2.0%) abstracts
in 2020/2021 (p=0.02).

Conclusion: Use of the G-CAN agreed gout labels has increased but gout nomenclature remains imprecise. Additional
efforts are needed to ensure consistent use of agreed nomenclature for gout in the scientific literature.
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Background/Purpose:Gout is a common inflammatory arthropathy characterized by pain, joint swelling, and monosodium
urate crystal deposits in joints, organs, and soft tissues.1 While gout is associated with cardiometabolic disorders, there is
limited data on comorbidity burden in gout patients and almost no data on their longitudinal development.1 This study aimed
to estimate the incidence and prevalence of cardiometabolic disease in patients with gout in the United Kingdom (UK).

Methods: Using The Health Improvement Network (THIN) Database (A Cegedim Proprietary Database), a cohort of patients
with a first gout diagnosis between January 1, 2003 and December 5, 2021 was analyzed. Patients were excluded if death
occurred before first gout diagnosis, last data point was after last data-cut or before first gout diagnosis, the patient was
< 18 years old at first gout diagnosis, or there was a prior history of congenital, toxin-related, or infectious cardiovascular dis-
ease (CVD). For incidence calculations, patients with prior history of the examined condition were excluded. Patients were
followed from gout diagnosis until earliest of death, database disenrollment, or last available data. Gout and outcome diag-
noses were identified using Read codes (clinical terminology system used in the UK), with ≥2 codes required ≥30 days apart
to minimize identified comorbidity misclassification. Prevalence (in %) and incidence (in % and rate/1,000 person-years [PY])
of gout-associated cardiometabolic diseases (Table 1) were calculated. This work uses data provided by patients and col-
lected by the NHS as part of their care and support.

465



Results: A total of 207,872 patients (74.9% male; 47.9% white [N=106,304 with known race]) were included in analyses. At
first gout diagnosis, median [interquartile range, IQR] age was 61.7 [49.1, 73.5] years and BMI was 29.0 [25.9, 32.7] kg/m2.
57.0% had >1 CVD code (median [IQR] follow-up: 2.6 [0.7, 8.4] years) and 35.5% had >1 metabolic disease code (5.4[1.6,
10.7] years) after gout diagnosis. In patients without a pre-gout cardiovascular code, >1 CVD code was identified in 25.3%
of patients (median [IQR] follow-up: 8.0 [3.9, 12.8] years) for an overall incidence of 29.5/1000 PY after gout diagnosis. In
patients without a pre-gout metabolic disease code, >1 metabolic disease code was identified in 20.0% of patients (median
[IQR] follow-up: 7.9 [3.8, 12.9] years) for an overall incidence of 23.3/1000 PY after gout diagnosis. The incidence and prev-
alence of individual conditions are summarized in Table 1.

Conclusion: In the first 8 years after initial gout diagnosis, approximately 1 in 4 patients without prior cardiovascular disease
developed a new cardiovascular comorbidity and 1 in 5 patients without prior metabolic disease developed a newmetabolic
comorbidity. Further, the overall prevalence of cardiovascular and metabolic disease was high in this UK gout population,
with hypertension and ischemic heart disease of notable frequency among both incident and prevalent cohorts. Comorbidity
development over time will be further explored in and compared between controlled and uncontrolled patients to examine
potential contributions of gout.
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Background/Purpose: Painful gout flares often lead to healthcare visits which, based on prior reports, results in the use of
opioid therapy for flare management, despite opioids not being a preferred treatment. The use of opioids for flares raises
concerns that uncontrolled gout may serve as a “gateway” to chronic opioid use. The objectives of this study were to: 1)
compare the risk of initiating chronic opioid use in Veteran’s Health Administration (VHA) patients with and without gout,
and 2) to examine determinants of initiating chronic opioid use in gout patients.

Methods: We performed a matched cohort study, identifying patients with gout using national VHA data from
1/1999-1/2015 based on ≥2 ICD-9 codes for gout (274.X). Gout cases were matched to patients without gout (up to
1:10) based on birth year, sex, and VA enrollment year, then followed from the index date (fulfillment of gout algorithm) until
the earliest of incident chronic opioid use, death, or 5 years after the index date. Individuals with a fill of an opioid in the year
prior to the index date were excluded. Chronic opioid use was defined as ³90 cumulative days’ supply with at least 2 dis-
penses occurring in a 6-month window with no gap >32 days. Associations of gout (vs. non-gout) with chronic opioid use
were quantified using a cumulative hazard curve and multivariable Cox proportional hazards regression. Associations
between patient characteristics and time-to-initiating chronic opioid use among patients with gout were examined in sepa-
rate analyses. Covariates in both models included race, comorbidities, body mass index (BMI), and smoking status. In the
gout-only model, additional covariates included age, sex, Rheumatic Disease Comorbidity Index (RDCI), time-varying serum
urate (SU) control (average SU < 6 mg/dL in prior year) and urate-lowering treatment (ULT; ≥2 fills of ULT with ≥90 days cov-
ered by dispensing in prior year).

Table 1. The frequency, crude rate and hazard ratios of opioid exposure leading to chronic use in patients with gout (vs. non-gout) *Covariates
include age, index year, race (Black/African American, Other, or Missing vs. White), BMI, smoking status (Former, Current, or Missing vs. Never),
chronic lung disease, past myocardial infarction, cardiovascular disease, stroke, hypertension, diabetes, fracture, depression, stomach ulcer or
cancer.
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Results: Over 16.7 million patient-years of follow-up (median follow-up 5 years), 6.9% of gout patients initiated chronic opi-
oids vs. 3.8% of non-gout patients (Fig. 1, Table 1). After adjusting for covariates, patients with gout were significantly more
likely than non-gout patients to initiate chronic opioid use (aHR 1.36; 95% CI 1.34 to 1.39). Factors associated with gout-
related chronic opioid exposure are summarized in Fig. 2.Among those with gout, factors positively associated with chronic
opioid use included Black/African American race, comorbidities, ULT use, and rheumatology encounter. Factors negatively
associated with chronic opioid use in those with gout included male sex, CKD, urban residence, SU control, age, and Asian,
Native Hawaiian/Pacific Islander, and American Indian race.

Conclusion: In the VHA, we found that patients with gout were 36% more likely than those without gout to initiate chronic
opioid use, after accounting for potential confounders, despite opioids not being recommended for management of gout
flares. Associations between patient characteristics and time-to-initiating chronic opioid use highlight potential gaps in care,

Figure 2. Factors associated with initiating chronic opioid use in patients with gout *All variables in multivariable model with p-value <0.05 are
shown in the figure White/Caucasian race was referent value; Other race includes composite of Asian, Native Hawaiian/Pacific Islander, and Amer-
ican Indian; Adequate ULT indicates ≥2 fills of ULT –AND- at least ≥90 days covered by dispensing; Adequate SU control indicates average SU <6
mg/dL; Age reported in years; Rheumatology visit reported as presence of any visit throughout follow up period; RDCI (rheumatic disease comor-
bidity index) including lung disease, myocardial infarction, other cardiovascular disease, stroke, hypertension, fracture, depression, diabetes mel-
litus, ulcer or stomach problem, and cancer Abbreviations: urate lowering therapy (ULT), chronic kidney disease (CKD), serum urate (SU)

Figure 1. Cumulative hazard of opioid exposure leading to chronic use in patients with gout (vs. non-gout)
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particularly among underserved Black/African American and rural populations as well as the potential for adequate urate
control to reduce the risk of chronic opioid use in gout.
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Background/Purpose: Initiating urate-lowering therapy (ULT) in gout is known to precipitate flares, which can lead to
decreased adherence and suboptimal outcomes. Until recently, there has been limited data comparing the risk of flare com-
plicating the initiation and escalation of allopurinol and febuxostat, administered as part of a treat-to-target strategy with
appropriate anti-inflammatory flare prophylaxis. The STOP Gout study (O’Dell J et al. NEJM Evid, 2022) provided an oppor-
tunity to compare flare risk with different agents and to identify predictors for gout flare during ULT initiation and titration.

Methods: The STOP Gout Study was a randomized, double-blind, placebo-controlled, 72-week study comparing allopuri-
nol to febuxostat with a primary outcome of flare occurring during the final study phase (weeks 48-72). This post-hoc anal-
ysis evaluated flares occurring during phase 1 (weeks 0-24) when ULT was initiated and titrated towards a serum urate (sUA)
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goal of < 6 mg/dl (<5 mg/dl if tophi). Flares were assessed at regular intervals and based on patient report. Predictors of flare
were examined using multivariable Cox proportional hazards regression with the at-risk period starting at enrollment and
extending to the first of: flare, loss to follow-up or withdrawal, death, or the end of phase 1. In addition to ULT (febuxostat
vs. allopurinol), baseline covariates included demographics (age, sex, race), gout-specific factors (prophylaxis used, disease
duration, tophi, sUA, prior allopurinol use, CRP), and comorbidities (Stage 3 chronic kidney disease [CKD], hypertension,
cardiovascular disease [CVD], diabetes, diuretic use, body mass index [BMI], and alcohol use). ULT dose escalation was
modeled as a time-varying covariate based on the occurrence of any dose escalation, examining for evidence of ULT-
escalation interaction.

Results: Study participants (n=940) were mean age 62.1 years and predominantly male (98.4%); 468 patients received allo-
purinol, 472 received febuxostat. The mean sUA was 8.5 mg/dL and all participants received prophylaxis (90% colchicine).
ULT dose increases and flares experienced during phase 1 are summarized in Table 1, with flare rate not differing by treat-
ment. Time to initial flare is shown in Figure 1. In multivariable model, there was no association of ULT treatment (aHR 1.14;
95% CI 0.87-1.49), ULT escalation (aHR 1.14; 95% CI 0.90-1.44), prophylaxis type, or comorbidity with flare and no evi-
dence of a ULT-escalation interaction (p=0.66). In the multivariable model, factors associated with increased flare risk during
ULT initiation and escalation included younger age (aHR 0.99, 95% CI 0.98-1.00), higher baseline sUA (aHR 1.09; 95% CI
1.01-1.18) and absence of tophi (aHR 0.70; 95% CI 0.54-0.91).

Conclusion: In this analysis of the STOP Gout trial, we observed no difference in flare risk between allopurinol and febuxo-
stat during initiation and titration according to a treat-to-target management strategy using best practice gout flare prophy-
laxis. Neither the prophylaxis employed, nor the presence of other chronic conditions that frequently accompany gout
influenced flare risk following ULT initiation. Few factors were predictive of flare during ULT initiation and titration.

Disclosure: A. Barry: None; L. Helget: None; M. Androsenko: None; H. Wu: None; B. Kramer: None; J. Newcomb:
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M. Pillinger: Federation Bio, 2, Fortress Biotech, 2, Hikma, 5, Horizon Therapeutics, 2, 5, Scilex, 2, Sobi, 2; T. Neogi:
None; P. Palevsky: None; J. O’Dell: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi,
2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose: Venous thromboembolism (VTE), manifested by deep venous thrombosis (DVT) and pulmonary
embolism (PE), is a common medical problem with an estimated incidence of 1–2 per 1000 person-years1. Patients who
develop VTE have high mortality rates of 11–30% per annum2,3. While VTE is known to be associated with surgery, immo-
bilization, and cancer (2), some studies have also reported an increased risk of VTE in patients with gout 4-6. However, there
is little nationwide data in the United States (US) on the clinical and economic consequences of VTE in persons with gout.
This study examined VTE hospitalizations in patients with gout in the US and estimated their clinical and economic impact.

Methods: The National Inpatient Sample (NIS) is a stratified random sample of all US community hospitals designed to pro-
duce national estimates of inpatient utilization, cost, and outcomes. It is the only US national hospital database with informa-
tion on all patients, regardless of payer, including persons covered by Medicare, Medicaid, private insurance, and the
uninsured. Unweighted it contains data from around 7 million hospitalizations a year, weighted it estimates around 35 million
hospitalizations nationally. We examined all inpatient hospitalizations in the NIS in 2020, the most recent year of available
data, with a primary or secondary diagnosis of gout and VTE.

Results: In 2020, there were 32.4 million all-cause hospitalizations in the US, with 19.7 million occurring in persons 45 years
or older. Of these, 785,905 hospitalizations occurred in people aged 45 years and over with a diagnosis of gout. This pop-
ulation had a mean age of 71.8 years (95% confidence limits: 71.7–71.9 years) and were more likely to be men (68.8%). Of
these hospitalizations, 79,260 (10.1%) also had a concomitant diagnosis of VTE (Table 1). As a comparison, only 8.2% of
hospitalizations in the general population 45 years or older had a concomitant diagnosis of VTE (p < 0.001 compared to per-
sons with gout). Persons with gout and VTE had a mean age of 71.6 years (95% confidence: limit 71.4–71.8 years) and were
mostly men (66%, Table 2). The average cost of each hospitalization was $76,373 (95% confidence limit $73,343–
$79,403), with a total annual national cost of over $6.1 billion.

Conclusion: One out of 10 hospitalizations in persons with gout have a concomitant diagnosis of VTE, with considerable
clinical and economic consequences. VTE occurred more frequently in the presence of gout in hospitalized patients over
the age of 45 years (1/10 vs. 1/12 patients) and resulted in considerable economic burden. These findings suggest that
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VTE prevention measures and patient education on VTE signs/symptoms may be of particular importance in patients
with gout.
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Background/Purpose: Gout has been associated with high rates of morbidity and mortality in kidney transplant
(KT) patients with increased bone destruction and associated cardiovascular and kidney disease progression after trans-
plantation. The incidence of gout after transplant has been reported to be 7-13%. [1, 2] Cyclosporine, which has been the
mainstay immunosuppressive therapy after KT, has been associated with hyperuricemia and gout; however its use in KT
has markedly decreased. [3] There is a paucity of studies comparing the incidence of gout and hyperuricemia in KT patients
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since the adoption of newer immunosuppressive therapies and overall less to no use of cyclosporine. We hypothesize that
KT recipients have lower frequencies in incidence of gout with regimens excluding the use of cyclosporine.

Methods: Our population consisted of all patients ages 18 and above who received a KT at our institution between
01/01/2013 and 01/01/2023. We excluded patients with history of gout prior to transplant. Using ICD-10 codes and our
institution’s medical records informatics software, we identified patients that were diagnosed with gout after receiving
KT. Patient demographics and immunosuppressive therapies prior to diagnosis of gout were analyzed. Categorical variables
were reported as frequency percentages.

Results: A total of 1914 patients underwent KT since 2013. A majority (60.6%) of the source population for the study were
male (Table 1). Out of 1914 patients, 477 patients (25%) were identified to have a concurrent diagnosis of gout at any point of
time (before or after KT). Most of the patients developing gout at any point were male (72%), and 228 identified as African
American (47.8%). Only 71 out of the remaining 1437 gout-free patients (4.9%) had a new diagnosis of gout after
KT. Prior to developing gout, 50 of these 71 patients were on tacrolimus, 2 on cyclosporine, 7 on mycophenolate mofetil,
and 2 on azathioprine. Hyperuricemia above 7 mg/dl was appreciated in only 35 out of 71 of these patients (Table 2).

Conclusion: In a large population of patients receiving KT, our study reports an incidence of gout comparable to that of the
general population and lower than historical reports in KT patients. Most cases of gout after transplant were seen in patients
on tacrolimus, however this is likely a reflection of the overall decrease in use of cyclosporine in general. Further studies are
warranted to investigate and characterize the burden of disease associated with gout cases associated with KT over the last
decade.

1. Abbott KC, Kimmel PL, Dharnidharka V, Oglesby RJ, Agodoa LY, Caillard S. New-onset gout after kidney transplan-
tation: incidence, risk factors and implications. Transplantation. 2005;80(10):1383-1391. doi:10.1097/01.
tp.0000188722.84775.af

Table 1. Demographics of KT patients.

Table 2. Risk factors associated with gout in patients diagnosed after KT.
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Background/Purpose: AR882 is a novel, potent, and selective URAT1inhibitor in development for the treatment of gout
and tophaceous gout. AR882-202 was a global, multi-center, randomized, double-blinded, 12-week, placebo-controlled
phase 2b trial to evaluate the safety and efficacy of AR882 versus placebo in patients with gout. Here, we report the analysis
of the efficacy and safety based on various demographics and baseline characteristics.

Methods: The trial recruited 140 gout patients 18 to 75 years of age with eGFR >30 mL/min across 20 sites in the US,
Australia, and Taiwan. Subjects were recruited from the US (15 sites), Australia (2 sites) and Taiwan (3 sites), and were ran-
domized into one of three treatment groups at a 1:1:1 ratio. Blood samples were collected every 2 weeks up to 12 weeks to

Table 1.Demographics and baseline characteristics
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monitor sUA levels and safety measures. Efficacy endpoints included the percent of patients who reached a sUA < 6, < 5
mg/dL and lower. Safety data, including vital signs and electrocardiograms, were collected throughout the study.

Results: Baseline characteristics of enrolled participants are illustrated in Table 1. The mean baseline sUA level was 8.6
(±1.3) mg/dL and was similar across regions (8.5-8.8 mg/dL), while mean body weights and BMI showed slight regional
differences.

Common comorbidities in participants included hypertension, hyperlipidemia, chronic kidney disease, followed by arthritis,
diabetes, and cardiovascular disease. The US population had a higher rate of comorbidities than those in Australia and
Taiwan (Table 2).

In the intent-to-treat population, in the 75 mg group 82% and 73% of patients achieved sUA < 6 and < 5 mg/dL, respec-
tively, and in the 50 mg group, 71% and 45% of patients achieved sUA levels < 6 and < 5 mg/dL, respectively. In the per-
protocol population, in the 75 mg group 89% and 82% achieved sUA levels < 6 and < 5 mg/dL, respectively, and in the
50 mg group 78% and 50% achieved sUA levels < 6 and < 5 mg/dL, respectively. Patients in Australia and Taiwan showed
slightly higher response rates than those in the US (Table 3), likely attributable to the difference in body weight and BMI.
Patients with eGFR in the 60-89 mL/min range showed similar response rates to those with eGFR > 90 mL/min, and greater
response rates than those with eGFR < 60 mL/min. There were no serious adverse events in AR882 treated patients. The
most frequently reported adverse event was gout flare occurring in 30% of patients overall with similar distribution among
placebo and AR882 treatment groups. Mild or moderate adverse events including diarrhea, headache, and upper respira-
tory infection were observed. None of the AEs led to discontinuation of investigational product.

Conclusion: 12-week treatment of AR882 demonstrated safe and efficacious profiles in gout patients with various demo-
graphics and baseline characteristics. AR882 may offer improved efficacy and better safety compared to existing therapies
in the treatment of patients with gout including those with severe or refractory disease across various demographics and
comorbidities.

Table 2. Patient comorbidities across regions

Table 3. Response rate of sUA lowering in patients across regions (per-protocol population)
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Background/Purpose: Gout is associated with increased cardiovascular risk (CVR). Traditional CVR factors (CVRF) are fre-
quently present in patients with gout, further worsening the prognosis. Several studies have shown that clinical nurse spe-
cialist (CNS) contributes effectively to the management of gout. To analyze the detection of CVRF in patients with gout in a
rheumatology consultation with CNS and to evaluate short-term changes after a targeted approach.

Methods: Patients with gout according to ACR/EULAR 2015 criteria referred from Primary/Specialized Care due to poor con-
trol of the disease. At the first visit, demographic and clinical variables were collected: age, sex, smoking, alcohol, duration of
gout, tophi, comorbidities, urate-lowering treatment (ULT) and concomitant drugs. A blood test and review of previous were
performed, as well as measurement of blood pressure (BP), weight and abdominal circumference. Nurse-managed calls were
made to monitor home measurements and check adherence/tolerance to pharmacological (start/adjustment of ULT, antihy-
pertensive, lipid-lowering and antidiabetic drugs) and non-pharmacological approach (gout education, dietary/lifestyle recom-
mendations) initiated, according to EULAR recommendations for CVR management in rheumatic diseases. We count on
multidisciplinary collaboration with other specialists. After 6 months, an in-person visit was made with the samemeasurements
to determine potential changes. A descriptive analysis of the sample was performed. Wilcoxon test was used to evaluate the
variation in the parameters studied. The outcome variable was determined as improvement vs no improvement of the depen-
dent variable. χ2 and Mann Whitney U tests were used to evaluate the differences.

Results: Forty patients who met the inclusion criteria were included. Ninety-eight percent were male, with a median age of
66 (58-75) years, severe gout (83% tophaceous, median duration 7 years) and marked presence of CVRF (hypertension
78%, dyslipidemia 55%, smoking 23%, diabetes 23%), some of them previously undetected (10% hypertensive, 3% dysli-
pidemic, 3% diabetic), and related comorbidities (ischemic heart disease 8%, cerebrovascular disease 5%, chronic kidney
disease 20%). Fifty-five percent were not taking ULT and 53% used NSAIDs on a regular basis. At the first visit, ULT was
started/adjusted in 95% of patients, antihypertensive in 15%, lipid-lowering drugs in 13%, and anti-diabetes drugs in 8%.
At 6 months, there was a significant improvement in sUA and BP, and a non-statistically significant weight reduction
(Table). Serum uric acid (sUA) target was achieved in 93% of patients (37/40 < 6mg/dl, 29/40 < 5mg/dl). The use of NSAIDs
was reduced to 5%. Four out of 9 smokers quit. Systolic BP improved in 73% of patients and diastolic BP in 70%. Dietary
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and habit modifications, therapeutic adjustments and multidisciplinary care were significantly associated with improved
BP (p=0.02).

Conclusion: In patients with difficult-to-treat gout and high CVR, combined intervention with CNS allows substantial short-
term changes in CVRF, drastic reduction in NSAID consumption and a high percentage of success in achieving sUA target.

Disclosure: C. Gomez: None; P. Cardoso Peñafiel: None; J. Angel-Sesmero: None; M. Novella-Navarro: Galapa-
gos, 6, Janssen, 5, 6, Lilly, 5, 6, UCB, 5, 6; E. Calvo-Aranda: None.
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Background/Purpose: In patients with refractory gout, the inability to maintain serum uric acid (sUA) levels < 6 mg/dL leads to
severe clinical manifestations for which uricase-based therapies can be highly effective, though also immunogenic.1 SEL-212 is
a once-monthly, novel 2-component, uricase-based infusion therapy being investigated in patients with refractory gout. SEL-
212 consists of an infusion of tolerogenic nanoparticles containing rapamycin (SEL-110) followed by pegadricase (SEL-037).2

DISSOLVE I and II (D1 and D2, respectively) evaluated the safety and efficacy of SEL-212 in adults with refractory gout.

Methods: D1 (US) and D2 (Global), were placebo-controlled, double-blind, randomized clinical trials that evaluated two
dose levels of SEL-110 (0.15 mg/kg [high-dose] or 0.1 mg/kg [low-dose]) prior to SEL-037 (0.2 mg/kg) infusion. Participants
were enrolled if they had ≥ 3 gout flares within 18 months prior to screening or ≥ 1 tophus or a current diagnosis of gouty
arthritis, failed to normalize sUA and control symptoms with any xanthine oxidase inhibitor, and were not previously exposed
to a pegylated uricase-based therapy. Participants were randomized 1:1:1 between the two doses of SEL-212 and placebo
administered intravenously every 28 days for 6 treatments. D1 participants continued in a 6-month blinded extension phase
under the initial treatment conditions (Fig. 1). The primary endpoint was defined as the percentage of participants who

Table. Anthropometric, blood pressure and serum uric acid changes 6 months after the first visit. All variables expressed as median/IQR. BP:
blood pressure; sUA: serum uric acid
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achieved and maintained sUA < 6mg/dL for ≥ 80% of the sixth treatment period (TP6). Safety and tolerability were assessed
through monitoring of adverse events (AEs).

Results: 112 participants (96% male, 66% ≥ 50 years) were enrolled in D1 and 153 (97% male, 72% ≥ 50 years) in D2.
Response rates in all treatment groups were significantly different from placebo (p ≤ 0.0008), with 56% and 46% of partici-
pants responding in the high-dose group and 48% and 40% in the low-dose group for D1 and D2, respectively (Figure 2).
The response rates in participants aged ≥ 50 years were 65% and 47% in the high-dose groups and 47% and 44% in the

DISSOLVE I & II study design.
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low-dose groups for D1 and D2, respectively (p ≤ 0.0026 vs placebo). Across all participants in the treatment groups, sUA
levels were significantly reduced from baseline (p< 0.001 vs placebo) at TP6 (Figure 3). The safety profile of SEL-212 was
favorable, with 3.4% and 4.5% of participants experiencing infusion reactions in the high and low-dose groups, respectively.
Reports of gout flares were comparable between treatment groups and placebo. Six participants (3.4%) in the pooled active
treatment groups experienced treatment-related serious AEs (n=4 anaphylaxis, n=2 gout flares).

Conclusion: In the DISSOLVE trials, once-monthly treatment with SEL-212 demonstrated statistically significant response
rates and reductions in sUA versus placebo. The safety profile of SEL-212 was consistent with that of uricase therapies. Tar-
geted immunomodulation with SEL-212 has the potential to provide a new uricase-based treatment option for patients with
gout refractory to conventional therapies.

1. Edwards NL. Arthritis Rheum 2008;58(9):2587-90.
2. Sands E, et al. Nat Commun 2022;13:272.

Primary efficacy endpoint. (1) The primary endpoint was defined as the percentage of participants who achieved and main-
tained sUA < 6 mg/dL for at least 80% of the sixth treatment period (TP6). Subjects who dropped from study due to stop-
ping rule, AE, and COVID were considered non-responders. Percentages shown are averaged over multiple imputed
datasets for missing sUA for withdrawal of consent, lost to follow-up, and other as per FDA guidance. (2) Difference vs pla-
cebo [97.5% CI] and p-value versus placebo group for each treatment group are indicated above each bracket.

Serum uric acid reduction from baseline to treatment period six (TP6). (1) Reduction of mean sUA as computed by subtract-
ing the Baseline (BL) sUA level from the mean sUA during Treatment Period 6 (TP6) defined as the area under the time curve
divided by the corresponding time interval. (2) Analysis using ANCOVA model with reduction or percent reduction of mean
sUA at TP6 from baseline as dependent variable and randomization stratum and baseline sUA as covariates. Missing values
of change or percent change from baseline were multiple imputed by using the Recursively Partitioned Mixture Model. The
means of treatment groups are pooled estimates after multiple imputation and 2-sided p-values. (3) Percent reduction mean
sUA as computed by subtracting Baseline (BL) sUA level from the mean sUA during TP6 divided by the Baseline and
reported as either absolute difference or percent difference.

Disclosure: H. Baraf: Horizon Pharmaceuticals, 5, 6, Swedish Orphan Biovitrum (Sobi), 5, 6; A. Kivitz: AbbVie,
6, Amgen, 6, 11, Chemocentryx, 1, Eli Lilly, 6, Fresenius Kabi, 2, Genzyme, 2, Gilead, 2, 11, GlaxoSmithKlein (GSK),
2, 6, 11, Grunenthal, 2, Horizon, 1, 2, Janssen, 1, 2, Novartis, 4, 11, Pfizer, 2, 6, 11, Selecta, 2, Synact, 2, Takeda,
2, UCB, 1, 6; S. Rhodes: Selecta Biosciences, 3, 11; S. Leung: Selecta Biosciences, 3, 11; O. Folarin: Selecta Biosci-
ences, 3, 11; T. Gonzalez-Rivera: Swedish Orphan Biovitrum (Sobi), 3; J. Sobierska: Swedish Orphan Biovitrum
(Sobi), 3; J. Christie: GlaxoSmithKlein(GSK), 11, Swedish Orphan Biovitrum (Sobi), 3; A. Patel: Lexicon Pharmaceuti-
cals, 6; W. DeHaan: Selecta Biosciences, 3, 11; R. Azeem: Selecta Biosciences, 3, 11; P. Traber: Selecta Biosci-
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Background/Purpose: Pre-licensure clinical trials for recombinant zoster vaccine (RZV) identified more frequent gout diag-
noses among recipients of RZV than placebo; however, these trials were not powered to assess the statistical significance of
these differences. The current real-world safety study used administrative claims data from 4 national insurers and 1 regional
insurer in the FDA’s Sentinel System, a large, distributed data network, to assess whether RZV is associated with an
increased risk of new-onset gout among US individuals ≥50 years of age

Methods: This retrospective study used a self-controlled risk interval (SCRI) design (Figure 1). We included health plan
members ages ≥50 with RZV exposure followed by incident gout within 60 days: days 1-30 defined the risk window
(RW) and days 31- 60 defined the control window (CW). We required 730 days of medical and drug coverage, allowing
45-day gaps, prior to RZV exposure, and 60 days of coverage, with no gaps, after RZV exposure. A conditional Poisson
model estimated the risk ratio (RR) of gout in the RW versus CW.
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The exposure was receipt of at least one of the two-dose RZV regimen between January 2018 through December 2019,
identified by Current Procedural Terminology (CPT) or National Drug Code (NDC). Incident gout was defined as a gout diag-
nosis followed by a dispensing of allopurinol, colchicine, probenecid, or febuxostat within 3 months, with no gout diagnoses
or medications in the 730 days prior. Baseline characteristics (e.g., comorbidities) were evaluated in the 365 days prior to
the RZV date.

The primary analysis assessed the risk of new-onset gout following any RZV dose, censoring the dose 1 CW at dose
2 receipt. The secondary analysis assumed uniform 30-day CWs. Sensitivity analyses evaluated dose 1- and dose
2-specific risks, risk among patients compliant with recommended dose spacing of 60–183 days, adjustment for seasonal-
ity, and restriction to the pre-COVID era (excluding cases after December 1, 2019).
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Results: Among 461,323 members with at least one RZV dose, 302 were eligible for the SCRI analysis, with evidence of
new-onset gout within 60 days. The analytic cohort had a mean age of 72.5 years (SD = 8.3); 66% (n=199) were male.
The most common comorbidities were diabetes (40%; n=120), chronic kidney disease (38%; n=115), and ischemic heart
disease (28%; n=83). Figure 2 illustrates the frequency of gout events for each day of follow-up after dose 1 or 2.

In the primary analysis, 153 (50.7%) gout cases occurred during the RW and 149 (49.3%) during the CW with a RR of 1.03
(95% confidence interval [CI] 0.81-1.29). In the secondary analysis of fixed 30-day CWs, the RR was 1.03 (95% CI:
0.81-1.30). All sensitivity analyses had consistent results, with no statistically significant association of RZV with incident gout
(Table 1).

Conclusion: This retrospective safety study found no evidence of a statistically significant increased risk of gout in the
30 days following RZV vaccination relative to a 30-day subsequent control window among a large, diverse national patient
population of adults ≥50 years of age.

Illustration of self-controlled risk interval analysis study design for assessment of the risk of new-onset gout following recom-
binant zoster vaccine (RZV) exposure.

Frequency of gout events on each day of follow-up after recombinant zoster vaccine (RZV) exposure among patients aged
≥50 years with incident gout following RZV dose 1 or dose 2.

Results of primary, secondary, and sensitivity analyses of the risk of new-onset gout following recombinant zoster vaccine
(RZV) exposure.
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Background/Purpose: Patients with gout are at increased risk of acute myocardial infarction (AMI). However, the clinical
course, secondary prophylaxis and mortality after AMI has not been previously studied. The aim of this study is to investigate
the in-hospital treatment, secondary prevention, and all-cause and cardiovascular disease (CVD)-related mortality after the
first-ever AMI in patients with gout compared to the general population.

Methods: Using data from regional and national population-based registers, we identified all patients in Western
Sweden with a diagnosis of gout at both primary and specialty care and a first-ever AMI in the period 2006-2016.
Up to five individually matched controls with a first-ever AMI (matched on sex and admission year) were identified as
comparators. Follow-up started at the date of admission for the first-ever AMI and ended at death, emigration, or
365 days of follow-up after the AMI, whichever occurred first. The in-hospital treatment and secondary prevention in
gout cases and controls were compared by using logistic regression analysis with adjustments for age. Cox regression
analysis was used to assess the 1-year mortality with adjustments for age, baseline comorbidities, and medication
within 6 months before the start of follow-up.

Results: We identified 1,000 patients with gout and a first-ever AMI (men, 72.7%; mean age, 70.0 years) and 4,740
matched general population comparators (men, 73.5%; mean age, 71.5 years). At admission, patients with
gout hade significantly more comorbidities (Table 1). The in-hospital treatment differed significantly between cases
and controls. Patients with gout were more likely to receive treatment with diuretics and continuous positive airway
pressure (CPAP), and less likely to undergo coronary angiography, percutaneous coronary intervention (PCI), or any
primary reperfusion (Table 2). At discharge, patients with gout were less often prescribed statins, and more often

Table 1. Patient characteristics and comorbidities in gout patients and general population comparators at admission for the first-ever AMI.
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prescribed nitrates, diuretics, digitalis, and calcium antagonists (Table 2). The prescription of antiplatelets, renin-
angiotensin-aldosterone inhibitors, or beta-blockers did not differ significantly between cases and controls (Table 2).
The 1-year all-cause and CVD-related mortality was significantly higher in gout patients as compared to the general
population (HR, 1.84; 95%CI, 1.52-2.23; and HR, 1.75; 95%CI, 1.38-2.21, respectively) (Figure 1).

Figure 1. All cause and CVD-related mortality at 1-year after the first-ever AMI in patients with gout compared to the general population. *Adjusted
for age, baseline comorbidities, and medication within 6 months before the start of follow-up. HR, hazard ratio; CI, confidence interval; CVD, car-
diovascular disease

Table 2. In-hospital treatment and medication prescribed at discharge after the first-ever AMI in gout patients and general population compara-
tors.
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Conclusion: Patients with gout were less likely to undergo coronary angiography and PCI during hospitalization for the first-
ever AMI and were less likely to be prescribed statins at discharge compared to the general population. The all-cause and
CVD-related mortality was significantly higher in patients with gout which might be partly related to differences in in-hospital
treatment and secondary prevention.

Disclosure: P. Drivelegka: Horizon, 1; L. Jacobsson: Novartis, Eli-Lily and Janssen, 6, Pfizer, Novartis, Eli-Lily and
Janssen., 1; T. Zverkova-Sandström: None; M. Dehlin: None.
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Background/Purpose: Gout is associated with several comorbidities. The aim of this study was to evaluate the prevalence
of comorbidities in Korean adult population with gout.

Methods: Data from 15,935 (weighted n = 39,049,167) participants aged 19 years and older in the Korean National Health
and Nutrition Examination Survey from 2019 to 2021 was used for analysis. Weighted prevalence and odds ratios (OR) of
comorbidities in individuals with gout were compared with the non-gout population.

Results: The weighted prevalence of gout was 2.1% (weighted n = 808,778). Among individuals with gout, 66.5% had
metabolic syndrome, 46.2% had hypertension, 35.6% had dyslipidemia, 19.2% had diabetes, 13.5% had chronic kid-
ney disease (eGFR < 60), 4.1% had myocardial infarction or angina, 3.8% had stroke, and 2.8% hand rheumatoid
arthritis. After adjusting for socioeconomic and lifestyle characteristics, gout was independently associated with
increased prevalence of metabolic syndrome (male OR 2.0, 95% CI, 1.5-2.8; female OR 3.7, 95% CI 1.5-9.2), hyper-
tension (male OR 2.7, 95% CI 1.9-3.7; female OR 2.5, 95% CI 1.4-4.5), dyslipidemia (male OR 2.0, 95% CI 1.5-2.7;
female OR 3.8, 95% CI 1.5-10.0), chronic kidney disease (male OR 4.5, 95% CI 2.7-7.3; female OR 16.2, 95% CI
7.5-34.9), and rheumatoid arthritis (male OR 2.8, 95% CI 1.1-7.1; female OR 3.1, 95% CI 1.1-8.7) compared to the
non-gout population.

Conclusion: Gout was associated with several medical comorbidities and rheumatoid arthritis in both males and females.
These results suggest that clinicians should prioritize the prevention and management of underlying comorbidities in patients
with gout.

Disclosure: H. Jeong: None; C. Jeon: None.
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Background/Purpose: The gold standard for diagnosis of crystal arthritis relies on the identification of either monosodium
urate (MSU) or calcium pyrophosphate (CPP) crystals in synovial fluid by compensated polarized light microscope (CPLM).
However, CPLM analysis is labor intensive and depends on experience of the technician. Identifying CPP crystals can be dif-
ficult. We previously described single-shot computational polarized light microscopy (SCPLM), that detects MSU and CPP
crystals in synovial fluid. This work evaluates the reliability and validity of crystal detection for SCPLM images using crystal
experts.

Methods: Microscope slides from patients with CPP or MSU crystals in synovial fluid were obtained and de-identified from
the hospital clinical lab. Digital images were acquired using Olympus IX83 microscope, standard objective lens (100x/1.4NA)
and either CPLM or SCPLM methodology. Briefly, SCPLM uses a CMOS sensor where each pixel is integrated with a direc-
tional polarizing filter with four axes of polarization (0�, 90�, 45�, 135�). SCPLM further combines images from multiple focal
depths into a single bright-field fused image.

Table 2. Certainty of crystal by Rater and Method ++ = both raters with high certainty about crystal for a specific method

Table 1. Agreement between Raters for all MSU or CPPD crystals identified by either rater by either method
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In random order, raters were presented paired CPLM images (with analyzer at orthogonal angles) and a single bright-field
fused SCPLM image for 67 FOV (including 7 negative controls). For each FOV and each method, each rater recorded their
level of certainty (1-5) for each suspect crystal identified and type of crystal. Crystals rated 3 or higher by both raters (++)
on either method were included in a high-certainty crystal subset. After rating all of the FOV, raters were presented with
side-by-side FOV (CPLM vs. SCPLM) and asked for their preferred image.

Results: 67 FOV were imaged by CPLM and SCPLM methodologies (29 CPP, 31 MSU and 7 negative controls). With an
instructed limit of 15 crystals per FOV, 377 unique crystal suspects were identified: 280 CPP, 87 MSU, and 10 uncertain
or discrepant crystal identity. (The 10 uncertain/discrepant crystals all came from negative control FOVs.)

Raters identified a higher number of crystals by SCPLM over CPLM for both CPP and MSU. (Table 1) SCPLM identified
239/280 CPP crystals and 86/87 MSU crystals where CPLM identified 138/280 CPP and 48/87 MSU. For SCPLM, there
were only 11/239 CPP crystals (4.6%) where neither rater was certain, for CPLM, there were 13/138 (9.4%) where neither
rater was certain.

To compare methods, we focused on the 144 CPP and 69 MSU crystals where both raters were certain (++) about the crys-
tal (by at least one method). For 80-90% of included crystals, SCPLM was ++. In contrast, only 40-51% of crystals was
CPLM ++. (Table 2) When CPLM was negative, SCPLM was high certain in almost all cases.

Finally, raters subjectively preferred SPCLM over CPLM in side-by-side comparison. Raters were indifferent to method for
negative FOVs.

Conclusion: Subjective (rater preference) and objective measures of greater detection and higher certainty were observed
for SCPLM images over standard CPLM images, particularly notable for CPP crystals. The digital data associated with these
images can be incorporate into an automated scanning platform to provide quantitative reports on crystal counts and mor-
phology perhaps providing greater insight to clinical care.

Disclosure: J. FitzGerald: None; T. Liu: None; C. Barrios: None; B. Bai: None; G. McCarthy: PK Med, 2;
A. Rosenthal: None; A. Ozcan: Lucendi Inc, 1, 8, Pictor Labs, 1, 2, 4, 8, 11.

Figure 1. CPLM and SCPLM side-by-side Field of View (100x) Legend: CPLM = Compensated Polarized Light Microscopy. SCPLM = Single-shot
Computational Polarized Light Microscopy
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Sodium-glucose Cotransporter-2 Inhibitor Initiation, Risk of Recurrent
Gout Flares, and Mortality in Patients with Gout and Type 2 Diabetes:
A Population-based Cohort Study
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Background/Purpose: Recurrent flares are the hallmark of clinical manifestation of gout. Sodium-glucose cotransporter-2
inhibitors (SGLT2i) were associated with a lower risk of incident gout; however, their impact on recurrent flares is unknown.
We aimed to examine the relation of SGLT2i vs. active comparators (i.e., glucagon-like peptide-1 receptor agonist or dipep-
tidyl peptidase 4 inhibitors) to the risk of recurrent gout flares, the first recurrent gout flare, and all-cause mortality among
patient with gout and type 2 diabetes.

Methods: Using IQVIA Medical Research Database in the United Kingdom, we identified initiators of SGLT2i and active
comparators among gout patients with type 2 diabetes from a United Kingdom primary care database. We conducted
cohort studies to examine the relation of SGLT2i vs. active comparators to the risk of recurrent flares, the first recur-
rent flare, and all-cause mortality using either Poisson regression or Cox-proportional hazards model with propensity
score overlap weighting. The primary outcome was the number of recurrent gout flares that were ascertained using
recorded codes and prescriptions records. Secondary outcomes were the first recurrent gout flare and all-cause
mortality.

Results: During 17,729 person-years of follow-up, 318 recurrent flares occurred in the 1,548 initiators of SGLT2i and 1,714
in the 4,383 initiators of active comparators, respectively. The relative rate of the recurrent flares of SGLT2i vs. active com-
parators was 0.79 (95%CI: 0.64 to 0.96). Similar results were observed in the relation of SGLT2i to the risk of number of
recurrent flares when compared with DPP-4i or GLP-1 receptor agonist, respectively (Table 1). The rate difference
(RD) and hazard ratio (HR) of the first recurrent flare for SGLT2i vs. active comparators were -9.2 (95%CI: -18.0 to -0.4)
per 1000 person-years and 0.80 (95%CI: 0.64 to 0.98), respectively. All-cause mortality per 1000 person-years was 18.5
for SGLT2i and 24.2 for active comparators, with RD and HR being -5.8 (95%CI: -10.1 to -1.5) per 1000 person-years
and 0.72 (95%CI: 0.53 to 0.97) (Table 2).

Conclusion: SGLT2i were associated with a lower risk of recurrent gout flares and mortality than their active comparators in
patients with gout and type 2 diabetes. Our findings suggested that SGLT2i have a potential to reduce the burden of recur-
rent gout flares and narrow the mortality gap between patients with gout and the general population.

488



Table 1. Risk of recurrent gout flares according to initiation of either SGLT2i or active comparators among patients with gout and type 2 diabetes

Table 2. Risk of the first recurrent gout flares and all-cause mortality according to initiation of either SGLT2i or active comparators among patients
with gout and type 2 diabetes
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Disclosure: J. Wei: None;H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2;N. Dalbeth: Arthrosi, 2, AstraZe-
neca, 2, Dyve Biosciences, 2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech,
5, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Unlocked Labs, 2; X. Li: None; C. Li: None; C. Zeng: None;
G. Lei: None; Y. Zhang: None.
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Background/Purpose: Granulomatous mastitis (GM) is a rare, chronic, inflammatory breast condition characterized by
granulomatous inflammation affecting mainly minority women of childbearing age. Patients present with breast mass and
pain that can progress to abscess, fistula, sinus, or ulcer (Figure 1). Pathogenesis of GM is unknown. Hypotheses include
autoimmune, inflammatory, infectious, or benign causes. Management includes antibiotics, anti-inflammatory drugs, corti-
costeroids, disease-modifying anti-rheumatic drugs, biologics, and surgery.

Methods: We performed an IRB-approved retrospective analysis of patients with GM at Montefiore between
1/1/2014-1/1/2023. Inclusion criteria were age greater than 18, diagnosis of GM (clinically diagnosed or biopsy proven).
Exclusion criteria were age younger than 18, concurrent alternate breast pathology. We identified 119 patients with
GM. No patients fit exclusion criteria.

Various presentations of granulomatous mastitis in African American and Hispanic women. A) Right breast with large area of induration, tender-
ness, and erythema on the lower medial aspect. B) Right breast with erythematous tender area with some fluctuance in the 6 o’clocl position infe-
rior to the areola. C) Entire right breast firm, indurated, erythematous, and tender to the touch with open sinus. D) Right breast with mass,
erythema, and open wound. E) Left breast with open wound secondary to biopsy, with probing depth of 1-2cm, with purulent draining and diffuse
induration without erythema. F) Left breast with inverted nipple, mass, and area of dense/fibrous tissue.
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Results: 119 patients (118 female, 1 male) with GM were identified. Mean age at diagnosis was 36.29 years (range 20-83).
Most patients were minorities (Hispanic/Latino 48.74%, African American 21.01%, Other/Unknown 19.33%, Caucasian
5.88%, Asian 4.20%) and hailed from a broad range of countries (Table 1). Most common comorbidity was obesity
(20.17%) and major risk factors included pregnancy within 5 years (52.94%), lactation within 2 years (25.21%), and for-
mer/current smoker (18.49%) (Table 1). Most patients experienced unilateral symptoms (76.47%) of breast mass
(79.83%), erythema (62.18%), pain (61.345%), and tenderness (50.42%) (Table 2). Mean symptom duration prior to presen-
tation was 53.27 days (range 1-365) and symptom duration prior to diagnosis was 188.96 days (range 3-2555). Of
37 patients with positive bacterial cultures, 67.57 % had Corynebacterium kroppenstedtii (Table 2). 84.87% were biopsied
and patients not biopsied were diagnosed with a combination of clinical presentation, imaging, and treatment response.
Ultrasound, mammogram, and MRI were performed in 109, 82, and 8 patients, respectively. Most common BIRADS score
was 4 for ultrasound (33.94%) and for mammogram (31.71%). Antibiotics were prescribed to 84.03% of patients, most

Birth countries, comorbidities, and risk factors for patients with GM.
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commonly doxycycline (49.00%), bactrim (41.00%), and clindamycin (36.00%). Steroid immunotherapy and methotrexate
were prescribed to 69.75% and 14.29% of patients, respectively. Surgical interventions included incision and drainage
(43.70%) and excision (12.61%). 3 months, 1 year, and 2 years after symptom onset, 79.81%, 40.38%, and 18.27% of
patients had persistent symptoms, respectively. Recurrence occurred in 6 patients.

Conclusion: This is the largest retrospective case series of GM in the United States to date. We stratified comorbidities and
risk factors in patients with GM and identified several bacteria previously not reported including Capnocytophaga ochracea,
Serratia marscens, Actinomyces meyeri, Actinomyces neurii, Trueperella bernardiea, Actinotignum unspecified, and Proteus
mirabalis. Combining clinical anecdotal evidence with this comprehensive review, we advise physicians caring for young,
female, minority patients with breast pain, mass, erythema, or drainage to be mindful for developing GM.

Disclosure: L. Pattison: None; B. Ayesha: None; A. Kumthekar: None; M. McEvoy: None; B. McLellan: Laroche
posay, 1, Paulas Choice, 1, Pfizer, 5; I. Gendlina: None.

Symptoms and bacterial culture results for patients with GM.
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Background/Purpose: Anti-ribonucleoprotein (RNP) and anti-Sm/RNP common motif antibodies play a critical role in diag-
nosing patients with systemic lupus erythematosus (SLE), mixed connective tissue disease (MCTD) or other connective tis-
sue disease. Despite some common features between RNP and Sm/RNP antigens, such as sharing a 14-kd-reactive
protein, they also carry significant structural differences. Anti-Sm antibodies frequently target B/B’, D1 and D3 proteins,
whereas anti-RNP antibodies are directed towards 70-kd, A, C proteins. It is already well known that anti-RNP antibodies
when presenting alone in patients with MCTD are closely related with Raynaud’s phenomenon and relatively rare renal
involvement. Rheumatologists encounter patients with positive anti-Sm/RNP common motif antibodies with or without
anti-RNP antibodies in different clinical scenarios. However, the clinical phenotype of patients presenting solely with anti-
Sm/RNP antibodies, or in association with anti-RNP antibodies remains unknown.

Methods:We obtained approval from the Institutional Review Board at the University of Iowa Hospitals and Clinics and con-
ducted a retrospective cohort study of patients, who tested positive for anti-RNP, and/or anti-Sm/RNP antibodies. The anti-
body profile was analyzed at the time of diagnosis. All patients were followed up by rheumatology clinic.

All data were retrieved from the existing medical records available through the EPIC database. Data analysis included demo-
graphic characteristics, clinical manifestations, organ involvement, disease duration, antibody titers.

Continuous variables were expressed as means ± standard deviation (SD) or median with minimum and maximum range,
categorical variables as counts and percentages. Differences between groups were evaluated with the student’s t test or
Mann-Whitney U test for continuous variables and Chi-square or Fisher’s exact test for categorical variables.

Represents the number of patients with and without Raynaud’s phenomenon (A) and inflammatory arthritis (B) in patients tested positive for anti-
RNP and anti-Sm/RNP, positive for anti-RNP only, and positive for anti-Sm/RNP only.
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Results: A total of 131 patients were included in the study, of which 42 (32.1%) were tested positive for anti-RNP and anti-Sm/
RNP antibodies, 73 (55.7%) positive for anti-RNP antibody only, 16 (12.2%) positive for anti-Sm/RNP only. 91.6% of patients were
female and average age at diagnosis at our institute were 45 years old. The rate of inflammatory arthritis was significantly higher in
patients positive for anti-RNP and anti-Sm/RNP antibodies than anti-RNP only or anti-Sm/RNP only (69.1% vs. 28.8% vs. 25.0%,
p< 0.0001), as well as Raynaud’s phenomenon (59.5% vs. 23.3% vs. 37.5%, p=0.0005). Rash and renal manifestations were sig-
nificantly more frequent in patients tested positive for anti-Sm/RNP with or without anti-RNP when compared with patients only
positive for anti-RNP antibody. There was no significant difference in mucositis, sicca symptoms, pleuritis/pericarditis, sclerodac-
tyly, myositis, interstitial lung disease, pulmonary hypertension, neurologic manifestations, thrombosis, or miscarriages.

Conclusion: The presence of anti-Sm/RNP common motif antibodies was more commonly associated with inflammatory
arthritis, Raynaud’s phenomenon, and could be associated with rash and renal involvement.

Disclosure: R. Ni: None; P. Lenert: None.
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Microvascular and Cutaneous Assessment in Adult Patients with
Hypermobile Ehlers-Danlos Syndrome
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Carmen Pizzorni1, Marco Castori3, Fransiska Malfait4, Vanessa Smith5 and Maurizio Cutolo6, 1Laboratory of
Experimental Rheumatology and Academic Division of Rheumatology, Department of Internal Medicine, University of
Genoa, IRCCS San Martino Polyclinic Hospital, Genoa, Italy, 2Laboratory of Experimental Rheumatology and Academic

Represents the number of patients with and without cutaneous manifestations (A), mucositis (B), sicca symptoms (C), pleuritis or pericarditis (D),
sclerodactyly (E), myositis (F), interstitial lung disease (G), pulmonary hypertension (H), renal manifestation (I), neurologic manifestation (J), throm-
bosis (K), and miscarriage (L) in patients tested positive for anti-RNP and anti-Sm/RNP, or anti-Sm/RNP only, or positive for anti-RNP only.

494



Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS San Martino Polyclinic
Hospital, Genova, Italy, 3Division of Medical Genetics, Fondazione IRCCS Casa Sollievo della Sofferenza, San Giovanni
Rotondo, Italy, 4Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium, 5Ghent University Hospital,
Gent, Belgium, 6Laboratory of Experimental Rheumatology, Division of Clinical Rheumatology, Department of Internal
Medicine, University of Genova, IRCCS San Martino Polyclinic, Genova, Italy

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Hypermobile Ehlers-Danlos syndrome (hEDS) is a hereditary connective tissue disease character-
ized by joint hypermobility, chronic musculoskeletal pain, and systemic manifestations, primarily caused by defects in colla-
gen synthesis or processing [1]. The microvascular morphology and functional status have not been evaluated in hEDS, as
well as dermal thickness (DT) has been little investigated.

The aim of this study was to examine the nailfold microvascular morphological status, assess peripheral blood perfusion (PBP)
and measure dermal thickness (DT) in patients with hEDS in comparison with sex and age-matched healthy controls (CNT).

Methods: Twelve patients diagnosed with hEDS (mean age 40±15, 75% females), classified according to the 2017 Interna-
tional Classification Criteria of EDS [2], were included in the study. Twelve age- and sex-matched CNT were also recruited.
The Beighton score was calculated for both hEDS patients and CNT, to assess joint hypermobility. The main parameters
derived from nailfold videocapillaroscopy (NVC), including dilated capillaries, giant capillaries, microhemorrhages, abnormal
capillary shapes, and capillary count, were analysed and compared between the two groups to assess morphological fea-
tures [3]. Furthermore, the microvascular functional status was evaluated using laser speckle contrast analysis (LASCA),
measuring peripheral blood perfusion (PBP) in various regions of interest of the hand. DT was assessed by cross-sectional
B-mode scans acquired using a high-frequency 22 MHz ultrasound probe, analysing seventeen different body areas, such
as the upper arms, lower arms, trunk, and forehead.

Results:Microhemorrhages were found more prevalent in hEDS patients (25% vs 0%, p = 0.09), the capillary number per lin-
ear millimetre at the nailfold was slightly higher in hEDS patients than in CNT, as well as the NVC score for abnormal shaped
capillaries was slightly lower (less abnormal shaped capillaries) in hEDS patients than in CNT. PBP was similar between hEDS
patients and CNT. The DT resulted generally lower in hEDS patients than controls with significant values limited to feet and tho-
rax (p=0.04). A statistically significant positive correlation was observed between the Beighton score and the score for micro-
hemorrhages (r=0.4, p=0.05), as well as between the Beighton score and DT (r≥0.5, p≤0.02) at the level of feet and thorax.

Conclusion:Our study demonstrates that hEDS patients exhibit a morphologically suitable capillary morphology and normal
microvascular function during resting conditions. However, there is a increased microvascular fragility in these patients.
Additionally, we observed that dermal thickness appears thinner in hEDS patients compared to controls across most skin
areas, with significant differences noted in the feet and thorax regions.

References: [1] Malfait F et al.Nat Rev Dis Primers. 2020. [2] Malfait F et al. Am J Med Genet C Semin Med Genet
2017. [3] Smith et al. Autoimmun Rev 2020.

Disclosure: A. Sulli: None; F. Lalli: None; E. Hysa: None; A. Cere: None; A. Pinelli: None; S. Sammorì: None;
E. Gotelli: None; C. Pizzorni: None; M. Castori: None; F. Malfait: None; V. Smith: Boehringer Ingelheim, 2, 5, 6, 12,
Support for travel, Galapagos, 6, Janssen-Cilag, 1, 2, 5, 6; M. Cutolo: Amgen, 5, Boehringer Ingelheim, 5, Bristol-
Myers Squibb, 5, Lab.Baldacci, 5.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a rare, multi-system, fibro-inflammatory disorder characterized
by the infiltration of lymphoplasmacytic cells, storiform fibrosis, obliterative phlebitis, and the presence of IgG4-positive
plasma cells in affected tissues, accompanied by elevated serum IgG4 levels. In IgG4-RD, sinonasal involvement presents
as nasal obstruction, chronic sinusitis, and bleeding. Nasal obstruction may arise from a sessile submucosal mass located
in the anterior portion of the inferior turbinate, exhibiting dense lymphocytic lymphoplasmacytic infiltration. We aimed to
investigate whether these lymphoid masses in the nasal inferior turbinate represent a nasal manifestation of IgG4-RD or a
distinct chronic inflammatory disease entity that has yet to be defined.

Methods: This retrospective study enrolled patients who underwent endoscopy at Seoul National University Hospital
between January 2020 and May 2023 due to nasal symptoms, including nasal obstruction or nasal crust. The clinical char-
acteristics and laboratory parameters, such as erythrocyte sedimentation rate (ESR), high-sensitivity C-reactive protein (hs-
CRP), and serum IgG4 levels, were evaluated (Figure 1). Biopsies were performed on nasal lymphoid masses exhibiting
damaged mucosa features like crusting and bleeding. The diagnosis of IgG4-RD was based on the 2019 classification cri-
teria of IgG4-RD from the American College of Rheumatology/European League Against Rheumatism. All data was analyzed
using Chi-square test and Student’s t-test.

Figure 1. Patient flow
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Results: In this study, a total of 14103 patients were evaluated for nasal symptoms, and among them, 39 patients pre-
sented with lesions resembling lymphoid follicles in the inferior turbinate upon endoscopic evaluation (Figure 2). Among
the 14 patients who underwent biopsy, all of them exhibited dense lymphoplasmacytic infiltrates and more than
10 IgG4-expressing plasma cells per high-power field (HPF) (Figure 3). Among these patients, 7 out of 14 (50%) had an
IgG4+/IgG+ ratio exceeding 40% and met the histologic criteria for IgG4-RD. However, only 1 patient had elevated serum
IgG4 levels. None of the patients were classified as having IgG4-RD based on the EULAR/ACR classification criteria.
Patients with significant nasal symptoms who received surgical resection experienced improvement without recurrence of
local symptoms.

Conclusion: To the best of our knowledge, this study provides the first comprehensive description of a nasal sessile lym-
phoid mass located in the inferior turbinate. Our findings indicate that this lymphoid mass, characterized by IgG4+ lympho-
plasmacytic infiltration, is likely to represent a distinct disease entity separate from the sinonasal involvement of
IgG4-RD. Further study is required to define the optimal treatment and long prognosis.

Disclosure: J. Jung: None; J. Kim: None; J. Park: None; E. Lee: Pfizer, 2; J. Park: None; D. Han: None.

Figure 2. Representative endoscopic findings lymphoid mass. Rhinoscopy reveals yellowish sessile submucosal mass with intact overlying
mucosa in the anterior portion of the inferior turbinate - (A,B) Mild and (C,D) severe cases. (D) Overlying mucosa was covered with bloody crust.

Figure 3. Histology of nasal polyp
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Background/Purpose: Japanese patients with connective tissue disease (CTD) are more likely to have interstitial lung dis-
ease (CTD-ILD) than those in Western countries and many CTD-ILDs were treated with various immunosuppressive agents
(IS). Recently, nintedanib (NTB), a multitargeted tyrosine kinase inhibitor, has been approved for progressive fibrosing ILD
(PF-ILD) including CTD-ILD. However, the efficacy of NTB in combination with IS for CTD-associated PF-ILD (CTD-PF-
ILD) is unclear. We aimed to clarify the efficacy and safety of NTB in combination with IS for CTD-PF-ILD under real-world
clinical settings, as well as biomarkers reflecting therapeutic efficacy.

Methods: CTD-ILD patients who met the criteria for PF-ILD (Flaherty KR, et al. N Engl J Med. 2019) and received NTB at our
institution between 2020 and 2022 were included in this retrospective study. Efficacy of NTB treatment was evaluated by
changes in forced vital capacity (FVC (%, mL)) at 6–12months and the monthly change in FVC (ΔFVC (%/M)) before and after
NTB administration. As biomarker reflected of ILD activity, the level of serum KL-6 (Krebs von den Lungen-6) were also ana-
lyzed. In addition, the effect of concomitant IS on CTD-PF-ILD was evaluated by comparisons of change in FVC and ΔFVC
(%/M) between patients who received new IS after the initiation of NTB (Group A) and those who received only NTB (Group
B). Safety was analyzed by the occurrence of adverse events (AEs) considered to be associated with NTB within 12 months.

Results: Twenty-five patients with CTD-PF-ILD (8 males and 17 females) were included in the study. Patient characteristics
are shown in Table 1. Among these CTDs complicated with PF-ILD, systemic sclerosis was the most common (9 cases;
36%), followed by myositis (6 cases; 24%). Mean FVC (%) increased from 59.1% to 65.3% and mean FVC (mL) increased
from 1666.2 mL to 1821.4 mL at 6–12 months after administration of NTB (Figure 1). ΔFVC (%/M) significantly improved
from -0.77%/M before NTB initiation to +0.33%/M after treatment (Figure 2). Serum KL-6 decreased significantly from
1461.6 U/mL to 1145.7 U/mL after 6–12 months of treatment. A significant negative correlation was found between the
change of serum KL-6 and FVC (r: -0.7618, p: < .0001). Twelve of the 25 patients had new IS started after NTB initiation
(Group A). Rituximab (6 patients) was the most commonly used as IS (Table 1). Twelve patients in Group A had a predom-
inantly higher rate of improvement in ΔFVC (%) than the 13 patients in Group B (+12.1% vs. -0.41%, respectively)
(Figure 1). The improvement in ΔFVC (%/M) was also greater in Group A than in Group B, but both groups had suppressed
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progressive pulmonary fibrosis (Figure 2). AEs considered to be treatment-related were diarrhea in 13 patients, nausea in
2 patients, elevated liver enzymes in 2 patients, and headache in 1 patient, respectively, and the dose of NTB was reduced
in 11 patients. No patient discontinued NTB due to AEs.

Table 1. Baseline characteristics of patients enrolled in this study.

Figure 1. Changes in forced vital capacity (FVC) 6–12 months after the initiation of nintedanib. For statistical analyses * p<0.05, **p<0.01. p value:
Wilcoxon signed-rank test, Wilcoxon rank sum test.
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Conclusion: NTB for CTD-PF-ILD appeared to be effective and safe in clinical practice. Our results also suggest that the
combination of IS, including rituximab, may be more effective for CTD-PF-ILD than NTB treatment alone. Serum KL-6 may
be a biomarker reflecting improvement in FVC during treatment with NTB.

Disclosure: Y. Ushio: None; R. Wakiya: None; T. Kameda: None; S. Nakashima: None; H. Shimada: None;
T. Miyagi: None; K. Sugihara: None; R. Mino: None; M. Mizusaki: None; K. Chujo: None; R. Kagawa: None;
H. Yamaguchi: None; H. Dobashi: None.
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Figure 2. Changes in the monthly change in forced vital capacity (ΔFVC (%/M)) before and after the initiation of nintedanib. For statistical analyses *
p<0.05, **p<0.01. p value: Wilcoxon signed-rank test.
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Background/Purpose: Hypocomplementemia (HC) is often observed in IgG4-related diseases (IgG4-RD), but there are also
IgG4-RDwithout HC. This study aimed to clarify the difference of characteristics of IgG4-RD in the presence or absence of HC.

Methods: The data of patients diagnosed with IgG4-RD at our institution were retrospectively analyzed, and these
patients were divided into two groups: the HC group, which comprised patients with decreased C3 or C4 level (hypo-
complementemia), and nonHC group, which comprised patients with normal C3 and C4 levels. The characteristic,
affected organs, blood and imaging findings, and treatment course of the patients in both groups were compared.
As additional evaluation of IgG4RD feature using imaging modality, fluorodeoxyglucose (FDG)-PET/CT was conducted.
The maximum standardized uptake value (SUVmax), metabolic tumor volume (MTV), and total lesion glycation (TLG),
which indicate the level of metabolic activity of the tumor, were measured to evaluate disease activity using FDG-
PET/CT.

Results: The study enrolled 65 patients. Of these patients, 19 and 46 were included in the HC and nonHC groups,
respectively. Table 1 shows the characteristics of patients with IgG4-RD in this study. The HC group had lower hemo-
globin levels and platelet counts and higher serum IgG4, IgG, and sIL-2R levels compared than the nonHC group.
Moreover, the number of patients requiring treatment was higher in the HC group (17 patients, 89%) than in the
nonHC group (28 patients, 61%). Recurrence of IgG4-RD was observed in 3 of the 17 patients in the HC group
and 11 of the 28 patients in the nonHC group. Two and three patients in the HC and nonHC groups, respectively,
died during the course of this study.

Two of the three index that may reflect IgG4RD activity by analyzed by FDG-PET/CT were significantly higher in the HC group.

Although there was no significant difference in SUVmax between the two groups, the MTV and TLG were significantly higher
in the HC group than those of nonHC group (Figure 1).

Table 1. Characteristics of IgG4-RD patients in this study P-values were determined using Mann-Whitney U test or Fisher’s exact test.
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Conclusion: The HC group had peripheral blood cytopenia and higher IgG4 level than the nonHC group. Moreover, more
patients in the HC group required therapeutic intervention and had a poor prognosis. In assessing the activity of patients with
IgG4RD using FDG-PET/CT, HC group had higher disease activity compared with nonHC group.

Disclosure: R. Wakiya: None; H. Ozaki: None; H. Shimada: None; S. Nakashima: None; T. Miyagi: None; Y. Ushio:
None; K. Sugihara: None; M. Mizusaki: None; R. Mino: None; K. Chujo: None; R. Kagawa: None; H. Yamaguchi:
None; T. Kameda: None; H. Dobashi: None.
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Background/Purpose: A20, encoded by TNFAIP3, plays a critical role in NF-κB pathway regulation. A20 haploinsufficiency
is a monogenic disorder form of Behçet’s disease with a wide spectrum of phenotypic manifestations. This study aimed to
establish an in vitro model to investigate the impact of the TNFAIP3 L227X pathogenic variant on cellular survival and
proliferation.

Methods: Jurkat (T cell neoplastic lineage) and THP-1 (monocytic lineage) cells were transfected with a plasmid engineered
to express either wild-type (WT) or L227X TNFAIP3. A20 protein expression was assessed, and Ki-67 expression was uti-
lized as a measure of cell proliferation. Cell resistance to apoptosis was evaluated using annexin V and propidium iodide

Differences in fluorodeoxyglucose-PET findings of the HC and nonHC groups Maximum standardized uptake value was not significantly different
between the groups; however, metabolic tumor volume and total lesion glycation were significantly higher in the HC group than in the nonHC
groups. The P-value was determined by performing the Mann–Whitney U test.
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staining (before and after ultraviolet [UV] radiation or anti-CD95 stimulus). Jurkat and THP-1 cells were specifically stimulated
with IL-2 + phytohemagglutinin (PHA) and phorbol-miristate-acetate (PMA), respectively. Non-transfected (NT) cells and
empty plasmid (EP)-transfected cells served as controls. Flow cytometry was employed for all analyses.

Results: TNFAIP3-L227X transfection reduced A20 protein expression in both THP-1 (MFI=581.0 ± 329.0) and Jurkat cells
(763.7 ± 17.32) compared to NT cells (respectively, 1169 ± 51.50 [p < 0.01] and 694.5 ± 0.5 [p < 0.05], figure 1). THP-
1-TNFAIP3-L227X exhibited increased Ki-67 expression after PMA stimulus (19180 ± 4473), in contrast to THP-1-NT cells

Figure 1: A20 protein expression in THP-1 (A) and Jurkat (B) cells transfected with L227X TNFAIP3 (green), compared to non-transfected cells (red)
and cells transfected with WT TNFAIP3 (blue) or empty plasmid (grey). * p < 0.05; ** p < 0.01; *** p < 0.001.

Figure 2: Proliferation rates, determined by Ki-67 expression levels (A) and resistance to apoptosis, determined by percentage of viable cells (B), in
THP-1 cells transfected with L227X TNFAIP3 (green), compared to non-transfected cells (red) and cells transfected with WT TNFAIP3 (blue) or
empty plasmid (grey). NS = non-stimulated. PMA = phorbol-miristate-acetate. UV = ultraviolet radiation. * p < 0.05; ** p < 0.01; *** p < 0.001.

Figure 3: Proliferation rates, determined by Ki-67 expression levels (A) and resistance to apoptosis, determined by percentage of viable cells (B), in
Jurkat cells transfected with L227X TNFAIP3 (green), compared to non-transfected cells (red) and cells transfected with WT TNFAIP3 (blue) or
empty plasmid (grey). NS = non-stimulated. IL-2 = human interleukin-2. PHA = phytohemagglutinin. UV = ultraviolet radiation. * p < 0.05; ** p
< 0.01; *** p < 0.001.
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(2435 ± 187.4, p< 0.001, figure 2A). Moreover, THP-1-TNFAIP3-L227X cells displayed significantly higher resistance to
apoptosis at baseline and when stimulated with anti-CD95 (with or without PMA) or exposed to UV radiation (figure 2B).
Jurkat-TNFAIP3-L227X (19960 ± 1048) showed elevated Ki-67 levels at baseline compared to Jurkat-NT cells (13520
± 249.5, p< 0.05), but not compared to Jurkat-EP cells (31870 ± 2843, figure 3A), which exhibited a substantial baseline
increase in Ki-67 expression. Intriguingly, TNFAIP3-WT transfection produced opposite effects, including lower proliferation
rates and reduced resistance to apoptosis in both THP-1 (figure 2B) and Jurkat cells (figure 3B).

Conclusion: TNFAIP3 L227X variant significantly impacts cell survival and proliferation in monocytic and T-lymphoid cell lin-
eages, promoting a predominantly hyperproliferative state. Reduced A20 protein expression in both Jurkat and THP-1 sug-
gests that L227X variant may exert a dominant negative effect on the WT TNFAIP3 gene. Despite the limitations inherent to
this cell model, our results suggest the potential utility of these functional assays for diagnosing patients suspected of har-
boring TNFAIP3 genetic variants.

Disclosure: P. Aires: None; D. Pioto: None; M. TErreri: None; S. Perazzio: None.
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Background/Purpose: Autoinflammatory diseases (AID) are characterized by inflammation and immunopathology due to
primary defects in the innate immune response. Neutrophils (PMN) feature prominently in the biology of most AID, but show
clear differences between AID categories (e.g. mature PMN in NLRP3-AID, atypical PMN in proteasome-AID, low-density
granulocytes in interferonopathies). However, PMN are excluded in mononuclear cell preparations (e.g. PBMC), do not tol-
erate freeze/thaw, have low mRNA content, and change dramatically & quickly with treatment. Thus, optimal neutrophil
studies require rapid preservation of high-quality samples from unpredictable "flare" timepoints prior to significant pharma-
cologic intervention. Fixed-cell Indexing of Transcriptomes and Epitopes sequencing (FITEseq) is a novel method for quickly
processing and preserving epitope and transcript abundance. We sought to understand which cells were excluded from
PBMC preparations, and to pilot the feasibility and quality of whole blood FITEseq in active AID patients.

Methods: Pellets from patient PBMC preparations underwent magnetic red blood cell (RBC) depletion and flow cytometry.
1mL of K-EDTA anticoagulated whole blood from a new-onset Stills-like patient and one healthy control were RBC depleted,
fixed (10x Single Cell Fixed RNA Sample Preparation Kit), and stored at -80C. Parallel samples were analyzed by flow cytom-
etry. Libraries prepared using the Chromium human fixed RNA kit, RNA integrity determined by bioanalyzer, libraries quan-
titated by Qbit and sequenced on NextSeq1000 (P2 reagents, 100 cycles). Analysis was performed using CellRanger7 and
visualizations performed using Cellenics.
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Results: In addition to CD15+ neutrophils, PBMC pellets variably included monocyte populations, predominantly in patient
samples, that would not be included in buffy coats. Whole blood preparation resulted in minimal death or specific loss of
neutrophils. Preliminary technical analyses highlighted the importance of timely processing, precise library quantitation,
and low-RNA permissive analysis. Contemporaneous Stills-like patient serum showed dramatic total IL-18 and S100A12
elevation. The proportion of neutrophils identified transcriptionally matched well with contemporaneous differential, and
was higher in the patient (Fig. 1). Exploratory analysis showed higher expression of granule, S100, and interferon-inducible
genes in patient myeloid cells, and CD38 on patient CD8 T-cells.

Figure 1: Proportion of total cells sequenced attributed to different cell types. Samples underwent FITE-seq. TOP: proportion of sequenced cells
mapped by transcriptional signature to canonical cell types using Cellenics instance. BOTTOM: Violin plots of normalized expression of single cells
of candidate genes across these canonical cell types.
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Conclusion: Single-cell analysis of fixed whole blood from AID patients is feasible and demonstrates physiologically-relevant
alterations in cells omitted in PBMC preparations (including PMN and monocyte populations). FITEseq may be a practical
and scalable method of obtaining single-cell protein and transcriptome data from samples containing fragile myeloid cells.

Disclosure: H. Carol: None; E. Landy: None; S. Canna: Apollo Therapeutics, 2, Novartis, 12, Site PI for industry-
sponsored trial, PracticePoint CME, 6, Simcha Therapeutics, 2, Sobi, 6.
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Table 1: The genotype and phenotypes of patients who were classified according to Gattorno et. all criteria and phenotype dominancy. *: Patho-
genic and likely pathogenic, †: VUS, ⱡ: Biallelic VUS, ‡: p.(Pro396Ser) and p.(Arg408Gln)
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Background/Purpose: Background: Systemic autoinflammatory disorders (SAIDs) are including a group of diseases,
which are associated with genetic variations resulting in dysregulation of innate immunity and hyperinflammatory response.
Pathogenic and likely pathogenic variants in certain genes have been linked to a defined phenotype, but screening of more
patients with some autoinflammatory features has been revealing several variants of uncertain significance (VUS), and also
patients with variants in more than one autoinflammatory gene. We herein investigated the relationship between phenotype
and genotype of the patients who were screened for autoinflammatory genes and identified as carriers of variants in 32
genes in a tertiary referral center.

Methods: Methods: Charts of the patients who had been referred to our center with a potential diagnosis of autoinflamma-
tory disorder between April 2019 and January 2023 and the results of their genetic analyses were evaluated. All patients had
the results of genetic screening of 22 genes, which were associated with different autoinflammatory disorders, and analyses
covered the exons and 10 base pair intron borders of the selected genes and were carried out by using the Ion Torrent plat-
form and Illumina platform.

Results: Results: We evaluated 146 referred patients (60 male, 85 female, mean age 41.0±12.6, range 19-82), and 38 of
them (26%) identified as having ≥2 gene variants. By using the recent classification criteria for the autoinflammatory recurrent
fevers,1 eleven out of 38 (28.9%) patients were classified as FMF. Among the patients with the MEFV mutations, the

Table 2: The genotype and phenotypes of patients who were classified according to phenotype dominancy
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presence of additional variants may have had an effect on the phenotype such as sensorineural hearing loss in those with
NLRP3 VUS. Since the Gattorno et al. criteria were aiming only 4 common SAIDs, 5 (13.2%) patients could be diagnosed
with VEXAS syndrome (n=1), deficiency of ADA2 (DADA2, n=2), A20 haploinsufficiency (HA20, n=1), DADA2 and HA20
combination (n=1) (Table 1). The remaining patients were grouped as having the PFAPA-like (n=2) and Behçet disease-
mimic (n=7) according to their dominant phenotype (Table 2). Thirteen (34.2%) patients could not be classified into any
groups (Table 3). Two of these cases had pathogenic and likely pathogenic variants with VUS, and others had between
2-7 different VUS combinations.

Conclusion: Discussion: The criteria developed by Gattorno et al. have some limitations in daily practice since the set
includes only CAPS, FMF, TRAPS, and MKD and is not validated in adults. Although those patients with pathogenic variants
could be classified by using them, the contribution of additional variants to the phenotype needs further investigation. On the
other hand, an important group of adult patients may have unclassified systemic autoinflammatory features mainly associ-
ated with a combination of VUS in different genes, and this “mixed autoinflammatory disorder-MAID” phenotype needs to
be followed carefully for the evaluation of long-term prognosis.

Disclosure: S. Amikishiyev: None; T. Kalaycı: None; L. Soltanova: None; Y. Yalçınkaya: None; B. Artim-Esen:
None; M. Inanc: None; A. Sahin: None; S. Ekmekci: None; N. Abacı: None; S. Ozturk: None; S. Palanduz: None;
A. Gul: None.

Table 3: The genotype and phenotypes of patients who could not be classified
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Background/Purpose: Deucravacitinib, a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in
multiple countries for the treatment of adults plaque psoriasis. Deucravacitinib was superior to placebo and apremilast in
the global, 52-week, phase 3 POETYK PSO-1 (NCT03624127) and PSO-2 (NCT03611751) trials in plaque psoriasis and
is currently being investigated in several immune-mediated diseases and has shown efficacy in phase 2 trials for SLE and
PsA. Upon completion of the parent trials, patients could enroll in the POETYK long-term extension (LTE) trial
(NCT04036435). In the present LTE analysis, we report safety and efficacy of deucravacitinib up to 3 years (week 148)
through data cutoff (June 15, 2022).

Methods: PSO-1 and PSO-2 randomized patients 1:2:1 to oral placebo, deucravacitinib 6 mg once daily (QD), or apremilast
twice daily. At week 52, POETYK PSO-1 and PSO-2 patients enrolled in the LTE trial received open-label deucravacitinib
6 mg once daily. Safety was evaluated in patients who received ≥ 1 dose of deucravacitinib via exposure-adjusted incidence
rate (EAIR) per 100 person-years (PY). Efficacy outcomes included ≥ 75%/≥ 90% reduction from baseline in Psoriasis Area
and Severity Index (PASI 75/90) and static Physician’s Global Assessment (sPGA) score of 0 (clear) or 1 (almost clear) with a
≥ 2-point improvement from baseline. Efficacy was reported using modified nonresponder imputation (mNRI) in patients
who received continuous deucravacitinib treatment from day 1 of the parent trial and were enrolled and treated in the LTE
trial. As-observed results by treatment failure rule imputation were also analyzed.

Results: 1519 patients received ≥ 1 dose of deucravacitinib, with 513 patients receiving continuous deucravacitinib treat-
ment from day 1 in PSO-1/PSO-2 and who were treated in the LTE trial. Cumulative exposure from parent trial randomiza-
tion was 3294.3 PY for these safety analyses. EAIRs/100 PY were similar, or decreased, from the 2- to 3-year cumulative
period, respectively, for adverse events (AEs) (154.4to 144.8), serious AEs (6.1 to 5.5), discontinuation due to AEs (2.8 to
2.4), herpes zoster (0.7 to 0.6), malignancies (0.9 to 0.9), major adverse cardiovascular events (0.4 to 0.3), venous thrombo-
embolism (0.1 to 0.1), and deaths (0.4 to 0.3). Clinical response rates were maintained at week 148 by mNRI (PASI
75, 73.2% [95% CI, 68.7–77.8]; PASI 90, 48.1% [95% CI, 43.2–53.1]; sPGA 0/1, 54.1% [95% CI, 49.1–59.1]), with similar
results regardless of data imputation methodology.
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Conclusion: Deucravacitinib demonstrated a consistent safety profile through 3 years with no increases in AE or serious AE
rates over time and no emergence of new or long-term safety signals. Efficacy was sustained through 3 years in patients
treated continuously with deucravacitinib from day 1 in the parent trials. Since it is important to provide long-term safety
for this new class of drugs, these findings provide additional support for deucravacitinib having a consistent safety profile
and durable efficacy for up to 3 years of use in patients with plaque psoriasis.
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Boehringer Ingelheim/Parexel, 12, Personal fees, Bristol-Myers Squibb(BMS), 5, Celgene, 12, Personal fees, Derma-
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Background/Purpose:Whipple disease is a chronic, curable, systemic bacterial infection caused by Tropheryma whipplei.
The classic form usually begins with recurrent arthritis, followed years later by weight loss or diarrhea, sometimes associated
with fever, lymphadenopathy, neurological, cardiac or ocular signs.1 Arthritis can occur in isolation for years, which can sig-
nificantly delay diagnosis and lead to destruction and damage.

Methods:We describe a series of patients with destructive arthritis among those diagnosed with Whipple disease between
2007 and 2023 at our National Referral Center for Rare Systemic Autoimmune Diseases.
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Results: Among a consecutive series of 52 patients diagnosed with Whipple disease during the study period, 48 presented
joint manifestations, 14 of whom had destructive arthritis: 13 men and one woman, diagnosed at a mean (SD) age of 65.0
(9.5) years. Their first symptoms appeared at a mean age of 45.3 (12.5) years and consisted of arthritis in 13 (93%). Initially,
all patients had intermittent arthritis, usually affecting one large joint at a time, with complete resolution within a week. After a
mean of 11.7 (9.7) years, 12 patients developed permanent chronic arthritis with occasional additional flares. At diagnosis, all
but one patient had chronically elevated CRP values (mean, 5.4 mg/dL), and neutrophil hyperleukocytosis was present in
67% of patients. Rheumatoid factor was detected in one patient and ACPA testing was negative in all. Radiographs showed
narrowing of the carpal or radiocarpal joint in 12 cases (8 bilateral, 4 unilateral) (Figure 1), and global narrowing of the iliofe-
moral joint space in 10 cases (7 bilateral, 3 unilateral) (Figure 2), with subchondral cysts in 6. Progression to ankylosis
occurred in 7 cases, at a late stage of the disease. Small joints were always spared. The diagnosis was made only after a
mean delay of 19.7 (11.8) years (range, 5.4-40.1 years) after the first signs of the disease. Only 5/13 patients (38%) had pos-
itive PAS staining on duodenal biopsies. The diagnosis was confirmed by positive PCR results for Tropheryma whipplei on
stool (73%), saliva (73%), and duodenal tissue (83%) samples; 5/8 patients (63%) were PCR positive in synovial fluid, 4/9
(44%) in blood and 3/8 (38%) in cerebral spinal fluid. Eleven patients received doxycycline and hydroxychloroquine, com-
bined in case of CNS involvement (n=4) with sulfadiazine; 3 were treated with trimethoprim-sulfamethoxazole. Dramatic

Advanced bilateral iliofemoral joint space narrowing with subchondral cysts.

Severe bilateral cartilage loss in the radiocarpal, intercarpal, and carpometacarpal joints with ankylosis. The metacarpophalangeal and interphalan-
geal joints are spared.
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improvement was observed after administration of antibiotic therapy in all cases, with disappearance of arthritis flares within
a few days.

Conclusion: A diagnosis of Whipple disease should be considered in a middle-aged man with unexplained seronegative
destructive arthritis of the large joints, especially when preceded by intermittent acute episodes of arthritis and accompanied
by persistent elevated CRP levels or leukocytosis, even in the absence of the cardinal manifestations of infection. PCR test-
ing for Tropheryma whipplei from saliva and stool samples, or synovial fluid if available, has become the preferred initial diag-
nostic test. Clinical and biological improvement is often dramatic under antibiotic treatment.

Reference: 1. Puéchal X, et al. N Engl J Med 2007;356:55-66.
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Background/Purpose: Noninfectious inflammatory eye disease (NIIED) is a sight-threatening condition with two-thirds of
patients incurring prolonged vision loss due to uncontrolled ocular inflammation. Non-glucocorticoid systemic therapy
(NGST) effectively induces and maintains remission in NIIED. However, minimal research exists on the risk factors for requir-
ing long-term NGST for NIIED control or for NIIED relapse after discontinuation of NGST.

Methods:We performed a retrospective chart review of NIIED patients who were evaluated by the Cleveland Clinic Ophthal-
mology and Rheumatology departments and initiated NGST between January 1, 2014 through December 31, 2018, and
had at least 4 years of follow-up prior to December 31, 2022. If treatment was dictated by systemic disease, patients were
excluded. Data were extracted from the electronic medical record. The association between patient characteristics and the
groups were analyzed through univariate logistic regression.

Results: 94 NIIED patients were included in the study. 78 patients (83.0%) were maintained on NGST throughout the study
period, designated as long-term NGST. 16 patients (17.0%) had NGST discontinued due to inactive NIIED, denoted as
short-term NGST. NIIED location was significantly different between the two groups (Table 1). Patients with intermediate,
posterior, or pan uveitis were more likely to require long-term NGST compared to patients with anterior uveitis (Table 2).
Age, sex, race, presence of systemic disease, and treatment with biologic or nonbiologic medication were not significantly
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different between the groups. However, data trends showed that patients with white race were more likely to require long-
term NGST than non-white race; earlier initiation of NGST was more represented in the short-term NGST group which
may imply that earlier initiation of NGST confers a greater likelihood of discontinuing NGST due to inactive NIIED. Within
the short-term NGST group, 11 patients (68.8%) had inactive NIIED for ≥ 1 year, designated as sustained
remission, and 5 patients (31.3%) had relapse of active NIIED < 1 year, designated as intermediate group. NIIED patients
with sustained remission tended to be diagnosed at an older age and had earlier initiation of NGST than the intermediate
group (Table 3).

Conclusion: This study provides insight into the risk factors for requiring long-term NGST and sustained
remission for patients with NIIED. Our results demonstrate that NIIED location of intermediate, posterior, or pan uveitis is a
risk factor for requiring long-term NGST. Older age and earlier initiation NGST may be associated with sustained remission
of NIIED.

Descriptive comparison of risk factors between Short-Term vs Long-Term NGST groups for NIIED patients. NIIED location was significantly differ-
ent between the two groups. Patients in the short-term NGST group had earlier initiation of NGST than patients in the long-term NGST group.
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Univariate logistic regression results of risk factors between short-term NGST and long-term NGST groups. Patients with intermediate, posterior,
or pan uveitis were more likely to be in the long-term NGST group than patients with anterior uveitis.

Descriptive comparison of risk factors between patients in the Intermediate v Sustained Remission Groups. The sustained remission group was
diagnosed at an older age and had earlier initiation of NGST than patients in the intermediate group.
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Background/Purpose: Idiopathic Granulomatous Mastitis (IGM) is a rare often self-limited chronic inflammatory breast dis-
ease of unknown etiology characterized by non-caseating granulomas in breast tissue, affecting primarily women of child-
bearing age. The diagnosis is made by histological examination after excluding other conditions (particularly malignancy
and infections).Management options are limited and include observation, antibiotics, corticosteroids, and methotrexate
(MTX). Progression and recurrence are common despite treatment. We present a series of patients referred to a rheumatol-
ogy practice.

Methods:We reviewed the charts of all patients referred to a rheumatology practice with biopsy-confirmed diagnosis of IGM
(2019-2023). Demographics, clinical information, and treatment are summarized in Table 1. For the purpose of this report,
we defined improvement as the patients’ subjective assessment of their pain/discomfort; the disappearance of discharge;
and a reduction/disappearance of the breast mass(es).
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Results: Thirteen parous women (median age 39 yrs, range 23 – 48) were referred to us by a breast surgery practice to
exclude possible causes for their granulomatous breast masses. Biopsy revealed non-necrotizing granulomas and no malig-
nancy; cultures were negative for bacteria, mycobacteria, and fungi. All patients were otherwise in good health. We obtained
ANCA panel, ACE levels, and chest X-ray to gain insights into possible non-caseating granulomatous diseases (e.g., sar-
coidosis and ANCA-associated vasculitis). All test results were normal. Previous treatments by the referring breast surgeon,
including antibiotics or anti-fungal only (4 patients), antibiotics and corticosteroids (3 patients), and corticosteroids only
(6 patients), had failed to induce improvement (as defined above). Only one patient (#6 in table 1) improved with antibiotics
alone (after referral) and did not require follow-up; two patients (#8 and #11) improved with continuing corticosteroids;
MTX was used in 6 patients, alone (#3. #4, #9), as steroid sparing (#1, #2), or in association with an anti-TNF-α (#5). In
5 patients with persistent or recurrent manifestations (multiple masses, marked drainage, severe pain) we added anti-
TNF-α agents (etanercept or adalimumab). Four of the 5 patients (#5, #7, #10, and #12) experienced substantial clinical
improvement and the lesions resolved completely (in one case confirmed by mammogram). Patient #13 reported worsening
of her symptoms after one dose of etanercept and refused to return for a follow-up appointment.

Conclusion: There are no evidence-based guidelines on the management for IGM. Treatments include observation, antibi-
otics, systemic or intra-lesional corticosteroids, MTX (alone or as steroid sparing), and rarely surgery. Many patients do not
tolerate systemic corticosteroids; MTX is contraindicated in child-bearing women without contraception. Anti-TNF-α agents
may represent a safer treatment. The rationale for their use is that by blocking TNF-α, a cytokine that plays a major role in
forming and maintaining granulomas, these agents may provide an effective and targeted alternative, making rheumatolo-
gists pivotal partners in the management of IGM.

Disclosure: M. Genta: None; A. DiPasquale: Impedimed, 1, Simbiosys, 1, Sirius Medical, 1, Stryker, 2.

Abstract Number: 0265

Differential and Combinatorial Mechanism of Action of Golimumab and
Guselkumab in Ulcerative Colitis Induction Therapy: IL-23 Blockade
Drives Restoration of Normal Epithelium and Mucosal Healing

Prerak Desai1, Patrick Branigan2, Dylan Richards1, Dennis McGonagle3, Marion Vetter1, Daniel J. Cua1 and Thomas
Freeman1, 1Janssen Research & Development, LLC, Spring House, PA, 2Janssen Research & Development, LLC,
Minneapolis, MN, 3Leeds Biomedical Research Centre, University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: The combination treatment of golimumab (GOL), a tumor necrosis factor-alpha (TNFα) antagonist,
and guselkumab (GUS), an interleukin (IL)-23 inhibitor was shown to induce higher rates of clinical remission, endoscopic
improvement, and histologic remission than each monotherapy in a randomized Phase 2 induction study in TNFα-naïve
patients with moderately to severely active ulcerative colitis (VEGA; NCT03662542). Here, we investigated the underlying
mechanism of action of GOL, GUS, and the combination (GUS+GOL).

Methods: Colon biopsies were obtained at screening and at Week 12 in patients who received GOL (n=48), GUS (n=52), or
GUS+GOL (n=50). Tissue transcriptional profiles were determined with RNA sequencing. Differentially expressed genes
were analyzed in the context of cell-type specific transcriptional modules by first defining a gene correlation network and
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unsupervised network clustering. We then developed a method to create a single-cell-derived co-expression network using
published ulcerative colitis single-cell data to provide high resolution gene modules associated with specific cell types and
pathways. Gene set variation analysis (GSVA) was used to quantitatively assess changes in specific biologic modules in
the context of responder and non-responder analyses.

Results: By Week 12, combination therapy induced a greater magnitude of transcriptional changes in the colon compared
with each monotherapy (Table). These genes were associated with IL-23/Th17/myeloid-related processes, inflammation,
and epithelial homeostasis. Significant changes were observed in Th17 cell and inflammatory epithelial cell modules in
patients who achieved endoscopic improvement (subscore 0 or 1) at Week 12 compared with non-responders (Table).
The magnitude of change relative to baseline was greater in the GUS monotherapy and GUS+GOL arms compared with
GOL alone. These changes were consistent with a decrease in crypt destruction in responders at Week 12 as observed
by histologic changes in the Geboes score. Genes modulated by GUS+GOL were indicative of greater suppression of
inflammation, particularly myeloid cell activation and inflammatory fibroblast development. In contrast, genes modulated
by either GUS or GUS+GOL were associated with increased epithelial normalization and decreased Th17 activity compared
to GOL alone.

Conclusion: Combination induction with GOL+GUS for 12 weeks drove a greater reduction in inflammation and improve-
ment in epithelial homeostasis compared to each monotherapy, demonstrating differential and complementary mechanisms
of action of TNFα and IL-23 blockade. Combination therapy drives a significant increase in the overall magnitude of response
with marked improvement in the restoration of normal epithelium.

Disclosure: P. Desai: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; P. Branigan: Janssen
Research & Development, LLC, 3, Johnson & Johnson, 11; D. Richards: Janssen Research & Development, LLC,
3, Johnson & Johnson, 11; D. McGonagle: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; M. Vetter: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11;
D. Cua: Janssen Research & Development, LLC, 3, Johnson & Johnson, 11; T. Freeman: Janssen Research & Devel-
opment, LLC, 3, Johnson & Johnson, 11.
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Background/Purpose: Interstitial lung disease (ILD) constitutes one of the most critical comorbidities in autoimmune dis-
eases (AD), particularly in rheumatoid arthritis (RA) and systemic sclerosis (SSc) [1-2]. Therefore, its early diagnosis is pivotal
to avoid irreversible lung damage in these patients. However, no definitive serum biomarkers are available to identify ILD in
AD patients. In this sense, lung vasculopathy is one of the essential processes to the development of lung fibrosis [3-4].
Accordingly, we sought to determine if E-selectin, ICAM-1, and ET-1, crucial molecules in endothelial damage, could be
helpful screening biomarkers for the detection of AD-ILD+.

Methods: The study objective groups involved 21 patients with RA-ILD+ and 21 patients with SSc-ILD+. Furthermore, we
included three comparative groups of patients: 25 with RA-ILD-, 20 with SSc-ILD- and 21 with idiopathic pulmonary fibrosis
(IPF).Serum levels of E-selectin, ICAM-1 and ET-1 were determined by ELISA.

Results: RA-ILD+ patients showed increased levels of E-selectin, ICAM-1 and ET-1 compared to those with RA-ILD-

(p< 0.01 in all the cases, Figure 1A). Interestingly, the ability of serum E-selectin, ICAM-1 and ET-1 levels to discriminate
patients with RA-ILD+ from those with RA-ILD- were confirmed by performing ROC curves analysis (AUC: 0.78, p< 0.01;
AUC: 0.72, p=0.01; AUC: 0.77, p< 0.01, respectively, Figure 1B). The optimal cutoff value for E-selectin, ICAM-1 and
ET-1 revealing the best sensitivity and specificity was 74.56 ng/mL, 451.70 ng/mL and 1.02 pg/mL, respectively. Further-
more, higher ICAM-1 serum levels were found in patients with SSc-ILD+ compared to those with SSc-ILD- (p< 0.01,
Figure 2A). Of note, the ROC curve supported a utility of ICAM-1 for differentiating patients with SSc-ILD+ from those with
SSc-ILD- (Figure 2B). The AUC was 0.79 (p< 0.01) and the optimal cutoff value was 484.70 ng/mL (Figure 2B). Moreover,
a negative correlation between ET-1 serum levels and both forced vital capacity (FVC) and forced expiratory volume in one
second (FEV1) was observed in patients with RA-ILD+ (r=-0.56, p=0.04 and r=-0.65, p=0.01, respectively). Likely,
E-selectin serum levels were negatively correlated with FVC, FEV1 and diffusing capacity of the lung for carbon monoxide
(DLCO) in patients with SSc-ILD+ (r=-0.64, p< 0.01; r=-0.56, p=0.02; and r=-0.56, p=0.02, respectively).

Conclusion: Our findings support a relevant role of E-selectin, ICAM-1 and ET-1 in RA-ILD+ as well as of ICAM-1 in SSc-
ILD+, constituting potential screening blood biomarkers of subclinical ILD in AD. Moreover, this study suggests ET-1 and
E-selectin as possible indicators of worsening lung function in RA-ILD+ and SSc-ILD+, respectively.
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Figure 2. Differences in serum levels of E-selectin, ICAM-1 and ET-1 between patients with SSc-ILD+ and those with SSc-ILD- and IPF (A), as well
as ROC curves analysis of ICAM-1 for the discrimination of SSc-ILD+ from SSc-ILD-(B). ICAM-1: intercelullar adhesion molecule 1; ET-1: endothe-
lin 1; SSc: systemic sclerosis; ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis;. Significant results are highlighted in bold.

Figure 1. Differences in serum levels of E-selectin, ICAM-1 and ET-1 between patients with RA-ILD+ and those with RA-ILD- and IPF (A), as well as
ROC curves analysis for the discrimination of RA-ILD+ from RA-ILD-(B). ICAM-1: intercelullar adhesion molecule 1; ET-1: endothelin 1; RA: rheu-
matoid arthritis; ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis;. Significant results are highlighted in bold.
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Background/Purpose: Polymyalgia rheumatica (PMR) is the second-most common inflammatory rheumatic disease but
there remains variation amongst rheumatologists in approaches to diagnosis and management. This study aimed to evalu-
ate the perceptions and approaches to PMR in a cohort of Australian rheumatologists.

Methods: Rheumatologist and trainee members of the Australian Rheumatology Association were invited via email to partic-
ipate in a survey that explored opinions and experience around PMR diagnosis and management.

Results: Responses were received from 79 clinicians, of which 57 (72%) answered the survey to completion. 51% were
female, and clinical experience varied from 0-10 years (40%) to over 20 years (26%), with a mix of public hospital work
(75%) and private practice (58%). 75% of respondents managed at least one patient with PMR every fortnight.

Regarding PMR presentation and diagnosis, 23% believed that bilateral shoulder involvement is necessary to make a diag-
nosis of PMR, while 76% believed it occurs "most of the time". 37% believed elevated inflammatory markers are necessary
for diagnosis, while 59% acknowledged that inflammatory markers may be normal although an uncommon occurrence.
13% regarded peripheral involvement as preclusion of a PMR diagnosis. Imaging was largely deemed useful in the setting
of diagnostic uncertainty (72%).

Regarding treatment, there was a consensus for starting prednisolone at 15mg (83%) with 75% favoring a 12-month steroid
wean. 98% reported having prescribed a steroid-sparing drug in PMR before, with almost half using this in 25-50% of PMR
patients. The most common indications for initiating a steroid-sparing drug were first relapse (29%) and second or later
relapse (49%), although most would consider it in patients at high risk of steroid side effects (79%). Standard choices
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included methotrexate (98%), leflunomide (27%), tocilizumab (13%), and hydroxychloroquine (10%). The majority agreed
there is no strong evidence to support the use of methotrexate (86%) or leflunomide (95%).

Regarding monitoring and progress, the most common issues to arise during the disease course included steroid side
effects (90%), pain (87%), stiffness (82%), fatigue (79%), and impact on physical function (75%). 48% recognized two dis-
tinct patient populations – those who have self-limiting disease which remits within 24 months and those who require lifelong
low-dose prednisolone.

Conclusion: Australian rheumatologists had diverse opinions around the diagnostic features of PMR and the role of imag-
ing. Many acknowledged that a diagnosis of PMRmight be appropriate even in the absence of bilateral shoulder involvement
and abnormal inflammatory markers in contrast to the 2012 EULAR/ACR provisional classification criteria. The majority had
initiated a steroid-sparing drug in a PMR patient despite the lacking evidence base. The need for lifelong treatment in some
patients was also recognized. Substantial variation existed in other areas of practice.

These findings challenge the classic paradigm of PMR as a self-limiting disease managed with steroid monotherapy, empha-
sizing the need for standardization of practice and further research into consistent diagnosis and treatment.

Disclosure: V. Yang: None; J. Ninan: None;D. Liew: None;H. Keen: Roche, 6, 12, Conference Support;C. Hill: None;
J. Leung: AbbVie, 1, 6, Eli Lilly, 1, 6, Novartis, 6.
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Background/Purpose: Retroperitoneal fibrosis (RPF) commonly affects the infrarenal abdominal aorta (irAA) and manifests
with periaortic soft tissue thickening (pASTT). RPF can be either idiopathic (primary) or secondary. Secondary causes
include malignancy and infection and therefore biopsy is advantageous to differentiate etiologies. However, data describing
the safety and efficacy of pASTT sampling is limited. The purpose of this study was to assess the safety and efficacy of peri-
aortic biopsies using computed tomography (CT)-guidance among a large single institution cohort of patients with RPF.

Methods: Patients undergoing CT-guided percutaneous pASTT biopsy from June 1, 1999 through September 30, 2022
were identified retrospectively. All patients were required to have radiographic evidence of soft tissue thickening/mass in
direct contact with the irAA and have had CT-guided biopsy performed at Mayo Clinic. Patients with biopsies of periaortic
lymph nodes or the perivascular space of the iliac vessels or inferior vena cava were excluded. Routine laboratory screening
thresholds prior to biopsy included INR < 1.6 and platelet count > 50 x10^9/L). Anticoagulation/antiplatelet agents were
held prior to biopsy. Charts were directly reviewed by a physician abstractor. Demographics, biopsy features, and outcomes
were collected. Complications were graded based on common terminology criteria for adverse events (CTCAE) with catego-
ries 1 and 2 being minor and categories 3-5 considered major.
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Results: A total of 83 patients (28 females, 55 males) with 84 biopsies of the pASTT at the level of the irAA were identified.
Mean age at biopsy was 58 (range 31-83) years. Biopsy approach was paraspinal in 73 (87%) and anterior abdominal in
11 (13%). Mean number of passes was 5 (range 1-12). A 17/18 gauge needle size was most commonly used (67/84), fol-
lowed by 19/20 gauge (15/84). One biopsy used a 15/16 gauge device and one report did not specify needle size. Local
anesthesia only was used in 18 (21%) biopsies and moderate anesthesia in 61 (73%); anesthesia type was not specified in
5 (6%). Three of 84 (3.6%) biopsy events had minor bleeding at needle entry site. A single (1.2%) patient had a major bleed-
ing complication with left rectus sheath hematoma from anterior abdominal approach requiring embolization of left inferior
epigastric pseudoaneurysm. No post procedural infections were observed. Biopsy of the irAA soft tissue was able to confirm
a diagnosis following 73/84 (87%) biopsies (Table 1). Among the 11 procedures where the diagnosis was not achieved by
initial CT-guided irAA soft tissue biopsy, 6 were due to insufficient tissue for histologic characterization and 5 were due to
concern for alternative etiology despite sufficient tissue. Among these 11 cases, 5 had subsequent open surgical biopsy,
2 had repeat CT-guided irAA soft tissue biopsy, 1 had alternative site biopsied and 3 were clinically followed (Table 2).

Conclusion: In this study, percutaneous CT-guided infra-renal pASTT biopsy was considered safe and confirmed diagnosis
in 87% of cases. Ultimate diagnosis differed from pre-biopsy suspicion in 34%, highlighting benefit of this procedure.

Disclosure: C. Anderson: None;M. Guarda: None; U. Ghaffar: None; T. Atwell: None; K. Warrington: Bristol-Myers
Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5; M. Moynagh: None; M. Koster: None.

Table 2: Initial suspected diagnosis, ultimate diagnosis, and subsequent procedure performed following initial non-diagnostic CT-guided infra-
renal abdominal aorta periaortic soft tissue thickening biopsy (n=11).

Table 1: Pre-biopsy suspected diagnosis and post-biopsy confirmed diagnosis following 84 biopsies where CT-guided infra-renal abdominal aorta
periaortic soft tissue thickening biopsy was considered sufficient for diagnosis.
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Background/Purpose: VEXAS syndrome (Vacuoles, E1 enzyme, X-linked, Autoinflammatory, Somatic) is a recently identi-
fied autoinflammatory disease with a large variety of disease manifestations. While recurrent fever, auricular chondritis, recur-
rent venous thromboembolism/thrombophlebitis, inflammatory skin lesions, ocular inflammation and cytopenias have been
well-described, understanding of renal manifestations is limited.

Methods: Medical records of all patients with genetically confirmed VEXAS syndrome were reviewed for evidence of AKI or
abnormal urinalysis. Patients who met the KDIGO criteria for acute kidney injury (AKI) for at least two consecutive measure-
ments of serum creatinine or cystatin C were considered as having AKI. Biopsy specimens (n = 4) were reviewed by four
experienced nephropathologists. Clinical and laboratory features at disease onset and at time of AKI diagnosis were
abstracted from direct chart review.

Results: Among a cohort of 69 patients (all men, mean age 71 ± 9) with VEXAS syndrome, 16 (23%) developed AKI (mean
age 75 ± 9) at some point during their follow up. A review of urinary findings among patients with AKI revealed microscopic
hematuria, mild proteinuria, and pyuria in 100%, 100% and in 82% of cases, respectively. Four patients had undergone renal
biopsy for acute kidney injury. One patient had features of peri-tubular capillaritis and has been previously described. Three
patients were found to have biopsy confirmation of IN. Clinical features are described in Table 1. A representative biopsy is
shown in Figure 1. All three patients had IN (acute in 2 and active chronic in 1) with plasma cell-rich infiltrate and tubulitis.

Table 1: VEXAS patient characteristics
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Figure 2: Laboratory trends among patients with VEXAS with Acute Interstitial Nephritis

Figure 1: Renal biopsy Case 2. [A] Low power view of renal parenchyma demonstrating diffuse interstitial mononuclear inflammatory infiltrates
associated with early fibrosis and tubular atrophy (hematoxylin & eosin, original magnification 100x). [B] High power image shows a plasma cell-
rich inflammatory infiltrate (hematoxylin & eosin, original magnification, 400x). [C] High power image of the same region show severe tubulitis with
destruction and attenuation of the tubular basement membranes (periodic acid-Schiff, original magnification 400X) . [D] IgG4 stain showing an area
with increased numbers of IgG4-positive plasma cells (immunoperoxidase stain, original magnification 400x).
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Two patients had focal increased numbers of IgG4 staining cells (one 30/hpf, one 17/hpf) but the IgG4:IgG was low and no
other pathologic features suggestive of IgG4-related disease were seen. None of the patients had clinical or radiographic
features of IgG4-RD and all had normal serum IgG4 values. Arteritis, granulomatous inflammation and glomerulonephritis
were absent. Immunofluorescence was negative and electron microscopy did not show glomerular or extraglomerular
immune deposits. Protein/osmolality ratio was increased at the time of active systemic inflammation and renal compromise.
Prednisone was initiated in all patients with biochemical improvement in renal function (Figure 2), however, subsequent
decline in renal function corresponded with reduction in prednisone dose below 10-15 mg/day. All three patients carried
the p.Met41Thr mutation and two patients had additional clonal hematopoietic mutations (DNMT3A, TET2).

Conclusion: AKI from Plasma cell-rich IN is an under-recognized feature in patients with VEXAS. Physicians should be
aware of this complication, which should be considered in patients with VEXAS and acute kidney injury. Prompt treatment
with high-dose glucocorticoids can result in improvement of renal function. Further study regarding laboratory and urinary
parameters that identify active versus inactive renal disease are needed. Identification of targeted, effective therapy is
necessary.

Disclosure: M. Koster: None; L. HerreraHernandez: None; L. Bu: None;D.Montes: None; S. Nasr: None; L. Cornell:
None; K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5; M. Patnaik: None;
A. Mangaonkar: None; K. Kalantari: None.
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Background/Purpose: The primary objective of this study is to elucidate the therapeutic potential of 5-aminolevulinic acid/
sodium ferrous citrate (5-ALA/SFC) in ameliorating the pathological manifestations associated with adult-onset Still’s dis-
ease (AOSD), with a specific focus on arthritis and macrophage activation syndrome (MAS). This investigation entails the uti-
lization of mouse models to examine the impact of 5-ALA/SFC on the aforementioned pathologies in AOSD. Additionally, a
pilot study involving patients diagnosed with AOSD was conducted to further assess the therapeutic efficacy and safety of
5-ALA/SFC in a clinical setting.

Methods: In this study, mice were subjected to collagen-induced arthritis (CIA) by immunization with type II collagen, and to
MAS by repeated administration of stimulating synthetic oligonucleotides containing CpG motifs (CpG-S-ODN) via drinking
water. The objective of this investigation was to assess the preventive and therapeutic effects of 5-ALA/SFC on arthritis in
CIA mice, as well as its potential to ameliorate hemophagocytosis observed in bone marrow smears of CpG-S-ODN-treated
mice. AOSD patients undergoing prednisolone (PSL) treatment were enrolled in an open-label trial, wherein oral
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administration of 5-ALA/SFC was conducted. The efficacy and safety of 5-ALA/SFC in facilitating prednisolone tapering
were subsequently evaluated.

Results: In both experimental models for arthritis prevention and treatment, the group receiving 5- 5-ALA/SFC exhibited sig-
nificantly reduced joint scores compared to the control group. Furthermore, in mice treated with CpG-S-ODN, the 5-ALA/
SFC group demonstrated a decrease in hemophagocytosis (phagocytosis of red blood cells by immune cells) and spleno-
megaly (enlarged spleen). The anti-inflammatory properties of 5-ALA/SFC are attributed to its ability to suppress the produc-
tion of CCL4 and CXCL10 in monocytes and macrophages, while also promoting the induction of M2 macrophages (a type
of anti-inflammatory macrophage). These cellular responses contribute to the observed therapeutic effects. In the clinical
study, four out of five participants completed the prescribed drug administration, and all patients successfully maintained
a tapering regimen of PSL without experiencing any serious adverse events or worsening of symptoms throughout the study
duration.

Conclusion: The administration of 5-ALA/SFC holds promise as a viable therapeutic intervention for inflammatory disorders,
specifically AOSD. The utilization of 5-ALA/SFC may impart a multifaceted therapeutic impact, encompassing the regulation
of arthritis symptoms and the suppression of MAS. Furthermore, our findings provide supporting evidence regarding the
safety profile associated with 5-ALA/SFC treatment in individuals diagnosed with AOSD. However, further investigations
are warranted to elucidate the underlying mechanisms and evaluate the clinical efficacy of 5-ALA/SFC, which should be pur-
sued in future scientific inquiries.

Disclosure: T. Koga: None; R. Sumiyoshi: None; Y. Tsuji: None; K. Kodama: None; K. Furukawa: None; Y. Endo:
None; A. Kawakami: None.
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Background/Purpose: Our observational cohort study aimed at assessing the effectiveness and safety of the Janus kinase
(JAK) inhibitor tofacitinib in refractory IgG4-Related Disease (IgG4-RD).

Methods: Seven patients admitted to the Rheumatology and Immunology Department of Peking University People’s Hos-
pital were enrolled. All the patients fulfilled the 2019 American College of Rheumatology(ACR)/ European League Against
Rheumatism (EULAR) classification criteria for IgG4-RD. Refractory IgG4-RD was defined to be resistant to conventional
treatment of at least 3 months’ duration. Patients received tofacitinib twice daily, with simultaneous continuation of
immune-suppressants and glucocorticoids. They were followed-up for the shortest 3 months and the longest 12 months
by the same medical team. At each visit, IgG4-RD responder index (IgG4-RD RI) 5, physician’s global assessment (PGA),
serum IgG4 levels (≥201mg/dL) and adverse events (AEs) were measured and assessed. Clinical remission was assessed
by evaluating the changes of IgG4-RD RI scores.

Results: The demographic data and clinical features of the seven patients are described in table 1. Prednisone were
increased from 5-10mg/d to 15-20mg/d in 4 patients with clinical recurrence at entry and the other three received previous
steroids dose. Concomitant immunosuppressive treatment was continued or withdrawn. Four patients received clinical
remission and two patients achieved serum IgG4 concentration improvement after tofacitinib treatment; one experienced

528



a flare during the follow-up (table 1). All patients tapered their baseline prednisone dose, with 4 patients receiving doses less
than or equal to 5 mg/day, and 1 even withdrawing steroids during the follow-up(table 1). Both IgG4-RD RI score (p=0.017,
p=0.017, p=0.043, respectively) and PGA (p=0.017, p=0.018, p=0.042, respectively) were significantly improved at 1st, 3rd

and 6th month (figure 1A, B). Three patients (Patients 3, 5 and 6) achieved complete remission with IgG4-RD RI scores of
0 during the follow-up. Except the improvement of clinical manifestations, the serum IgG4 levels declined significantly at
3 months (p=0.028) and 6 months (p=0.043) (figure 1C). In addition, serum IgG4 levels decreased at 3rd month when com-
pared to their levels at 1st month (p=0.028) (figure 1C). The serum IgG4 levels of patient 6 dramatically decreased from
1250mg/dL to 549 mg/dL at 1st month after tofacitinib therapy without steroid increase. Except for one patient who suffered
an activation of herpes varicella zoster without serious prognosis, no probable drug-related adverse effect was reported
among our other patients enrolled in the study during the follow-up visits (table 1).

Conclusion: Our results proved that tofacitinib was effective for the treatment of refractory IgG4-RD, sparing steroid to
reach clinical remission. Tofacitinib offers a promising treatment approach to IgG4-RD. Findings from this study may inform
future’s studies of other small-molecular targeted drugs for the treatment of IgG4-RD.

Disclosure: H. Zhu: None; S. Tang: None; Y. Li: None; F. Sun: None; Y. Gan: None; H. Ye: None.
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Background/Purpose: Susac syndrome (SuS) is a rare vasculitis affecting the brain, retina and inner ear in young women.
Nonreversible hearing loss is the main long-term damage of SuS and requires hearing aids in more than 50% of patients.
There are no known predictive factors for poor outcomes in SuS. We aimed to identify risk factors for severe hearing loss
in Susac Syndrome.

Methods: SuS patients have been included in the prospective national cohort study (CarESS study) involving 20 different
centres in France. CarESS study is an ongoing cohort study that started in December 2011 including all consecutive patients
with SuS referred to the French reference center (Department of Internal Medicine, Bichat Claude Bernard Hospital, Paris).
SuS was defined either by the triad of encephalopathy with corpus callosum ischemic lesions on brain MRI, cochleo-
vestibular damage including sensorineural hearing loss and multiple occlusions of retinal central artery branches and/or ret-
inal vasculitis on retinal fluorescein angiography. Collected data included age, gender, physical examination, fundoscopy,
retinal angiography, visual acuity, visual field, audiogram, cerebrospinal fluid, brain MRI and treatment received. The CarESS
study was designed with a follow-up at 1, 3 months, 6 months, 12 months after diagnosis and then annually for 5 years
and/or in the event of a relapse. Fundoscopy, audiogram, and brain MRI were systematically scheduled at each time-point.
The primary outcome was the occurrence of severe hearing loss (HL) at last follow-up. Severe HL was defined as the loss of
70dB in at least one ear on audiogram or the need for hearing aids.

Results: Overall, 36 SuS patients were analyzed for the primary outcome. Twenty-four patients (66.7%) were women and
the median age at diagnosis was 37.5 [24.5-42.5] years. The triad was complete in 29 (80.6%) patients at disease onset.
Thirty-three patients (91.7%) had cochlea-vestibular involvement at SuS diagnosis including tinnitus (n=16), dizziness
(n=15), ataxia (n=7) and HL >20dB in at least one ear (n=25). At diagnosis, thirty-two (88.9%), 11 (30.6%) and 7 (19.4%)
patients have received steroids, intravenous immunoglobulin and/or immunosuppressive drugs (IS), respectively. After a
median follow up of 50.7 [24-73.4] months, 20 patients (58.3%) experienced severe HL that occurred a median time of
2.1 [0.3 – 13.6] months after diagnosis. Multivariable logistic regression model showed that odds of severe HL were lower
in patients who received IS drugs at diagnosis (OR 0.13 95% CI [0.01-0.93], p=0.041).

Conclusion: Severe hearing loss is frequent in patients with Susac syndrome and associated with the absence of immuno-
suppressive drugs given at diagnosis. Our findings support the systematic use of immunosuppressive drugs in Susac syn-
drome to prevent poor outcome, which should be tested in a multicenter prospective randomized trial.

Disclosure: M. Peyre: None; A. Mageau: None; M. Henry Feugeas: None; S. Doan: None; C. Halimi: None; I. Klein:
None; T. Goulenok: None; C. Francois: None; M. Chauveheid: None; T. Papo: None; K. Sacre: None.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic immune-mediated fibroinflammatory disease that can
affect nearly every organ system. Autoimmune pancreatitis (AIP) is among the most commonmanifestations of IgG4-RD, but
data are limited on its disease characteristics in the broader context of systemic IgG4-RD. In addition, the prevalence of exo-
crine pancreatic insufficiency (EPI) and endocrine pancreatic insufficiency (diabetes mellitus [DM]) in IgG4-related AIP is not
well established. We aimed to evaluate disease features and burden of damage due to AIP in a large cohort of patients with
IgG4-RD.

Methods:We performed a retrospective study using our large single-center IgG4-RD cohort. Subjects were included if they
met ACR/EULAR Classification Criteria for IgG4-RD and were excluded if there were missing data or if AIP presence was
unclear. Demographics and overall disease characteristics were compared between subjects with and without AIP using

Table 1. Demographics and disease characteristics in patients with IgG4-RD with and without pancreatic involvement. SD: standard deviation,
AIP: autoimmune pancreatitis, ULN: upper limit of normal.
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Chi-square and unpaired T tests for categorical and continuous variables, respectively. For subjects with AIP, we extracted
details regarding clinical presentation, laboratory results, and imaging findings representing both active disease and pancre-
atic damage. For subjects without known EPI and no documented fecal elastase measurements, letters were sent encour-
aging them to have these performed.

Results: Of 305 eligible subjects, 120 (39%) had pancreatic involvement. Demographics and disease features in patients with
and without AIP are shown in Table 1. Subjects with AIP were significantly older and more commonly male than those without
AIP. Subjects with AIP had significantly more organs involved and higher ACR/EULAR Classification Criteria inclusion points,
and they were significantly more likely to have had highly-elevated serum IgG4 concentrations ( > 5 x upper limit of normal) than
subjects without AIP. Among subjects with AIP, themost common symptoms of active AIP were weight loss or anorexia (51%),
abdominal pain (46%), diarrhea or changes in stool (27%), and jaundice (26%); 25% had lipase elevations, and 33% hadmass-
forming AIP (Table 2). Damage due to AIP is summarized in Table 3. 47% had DM, 57% of which required insulin. Clinical EPI
as defined using stringent criteria was present in 48%, while 85% had any evidence of EPI. Of 49 elastase measurements
obtained, 40 (82%) were low. Functional pancreatic damage was present in 74%, defined as low serum lipase, low fecal elas-
tase, or pancreatic atrophy. Eleven (9%) patients had partial pancreatectomies in their diagnostic workups.

Conclusion: Patients with IgG4-RD with AIP are more commonly male and have more extensive and severe disease than
those without AIP. Classic acute pancreatitis, manifesting as abdominal pain and high lipase, occurs in a minority of patients
with IgG4-related AIP. Features concerning for malignancy, including weight loss, painless jaundice, and pancreatic masses,

Table 2. Disease features of active autoimmune pancreatitis.

Table 3. Damage due to autoimmune pancreatitis. All values reported as n (%) unless noted otherwise. *Excludes one subject with a known low
elastase but unknown concentration. **Clinical EPI was defined by either of the following: 1) weight loss and/or micronutrient deficiency with
response to enzyme replacement; or 2) low fecal elastase with symptoms of maldigestion, steatorrhea, or weight loss. One subject had a low fecal
elastase that was not quantified.
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are common, and many patients have Whipple procedures as a result. Endocrine and exocrine pancreatic insufficiency are
highly prevalent. The burden of clinical and functional pancreatic damage in IgG4-RD is striking and emphasizes the need for
early recognition of the disease and prompt initiation of treatment.

Disclosure: G. Katz: None; L. Harvey: None; Y. Hernandez-Barco: Nestle Health Science, 1; A. Fernandes: None;
G. McMahon: None; I. Jha: None; Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace,
2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2; C. Perugino: Horizon Therapeutics, 2;
J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bristol Myers Squibb, 2, 5, Celgene, 2, Chemocentryx,
2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA, 1, 2, Kyverna, 2, Mirabio, 2, NIH, 5, Novartis,
2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech, 2, Roivant, 2, Sanofi, 2, 5, Spruce Biosciences,
2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board (no fiduciary responsibilities), ZenasBio, 2.
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Background/Purpose: Patients with rheumatic diseases (RD) on rituximab (RTX) have increased mortality following COVID-
19 and reduced antibody response post-vaccine. We tested whether a mix-and-match strategy using a novel protein sub-
unit vaccine (PSV) is safe and enhances vaccine-specific responses in those who have received >3 messenger RNA (mRNA)
vaccine doses.
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Table 1 – Patient characteristics and time intervals between previous dose of rituximab mAb or previous vaccination and repeat vaccine.

Table 2 – Levels of anti-S, anti-RBD, anti-N and titers of neutralizing antibodies pre and 28-days post repeat vaccination.
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Methods: We recruited adults with RDs on RTX post-3rd/4th dose of a mRNA COVID-19 vaccine in an open label, non-
randomized, comparative trial. Post-3rd dose participants chose to receive either a 4th dose of mRNA Spikevax® (Moderna
mRNA-1273) or PSV Nuvaxovid® (Novavax NVX-CoV2373) vaccines. Patients enrolled post-4th mRNA dose were offered
Nuvaxovid®as their 5th. Self-reported reactogenicity at 7 days and adverse events at 28 days were noted. Humoral and cellu-
lar vaccine-responses were determined pre and 28 days post-vaccine. We tested for anti-spike (anti-S) by plasma binding on
D614G Spike transfected HEK293T cells and measured by flow cytometry, anti-receptor binding domain (anti-RBD) and anti-
nucleocapsid (anti-N) by in-house ELISA, and serum neutralizing antibodies (NAbs) using Wuhan and BA.5 pseudotyped len-
tiviruses. In 19 participants receiving a 4th dose, we tested for spike-specific B, CD4 and CD8 T cell responses by flow cytom-
etry using RBD-B and activation-inducedmarker (AIM) assays.We used descriptive statistics for demographics, reactogenicity
and immunogenicity and ANOVA tests to assess the impact of a booster dose on vaccine-induced immune responses.

Results: Table 1 summarizes data on the first 71 participants (4th dose Spikevax® = 30, 4th dose Nuvaxovid® = 13 and 5th

dose Nuvaxovid® = 28). Reactions to the vaccine at 7 days were frequent but not severe. Most common was fatigue, head-
ache, injection site pain and arthralgias. At day 28, five new COVID-19 infections (one requiring hospitalization) and seven
disease flares were reported. Table 2 reports anti-S, anti-RBD, anti-N, and NAbs to Wuhan and BA.5. Anti-S levels
(Figure 1) were higher in those receiving 5th versus 4th dose. In those to whom we gave a 4th vaccine, we observed higher
anti-S levels post mRNA (p < 0.001) but this was not clearly seen when the 4th dose was PSV. Most (16/19) of those tested
post 4th dose had no detectable RBD B cell responses while three patients had higher B cells numbers andmeasurable RBD
B cell responses. In contrast, the cohort demonstrated good Spike-specific intact and measurable AIM+ CD4 and CD8 T
cell responses that did not increase post 4th dose.

Conclusion: Mix-and-match booster dosing was not clearly associated with unusual vaccine reactions, adverse events or
disease flares in RTX-treated RD patients. In those who had already received 3 mRNA doses, there was a significant
increase in anti-S levels after receiving a 4th mRNA vaccine but not when the 4th vaccine was PSV. Humoral and RBD-B-cell
responses increased with a fourth dose. AIM+ CD4 and CD8 T cell responses were intact, showing a disconnect with weak
B cell frequencies. We did not see a clear benefit for PSV compared to mRNA booster (after primary mRNA vaccine series) in
RTX-treated RD patients. This may have important implications for COVID vaccine strategies in 2023-2024.
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Figure 1. Anti-Spike levels pre and 28 days post-vaccination
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Background/Purpose: Autoinflammatory diseases (AID) have been treated safely and effectively with the interleukin-1β
inhibitor canakinumab (CAN) in controlled trials and routine clinical practice. The most common adverse event reported were
infections. In this study infections and infection rates in patients with cryopyrin-associated periodic syndromes (CAPS), famil-
ial Mediterranean fever (FMF), hyper-IgD syndrome/mevalonate kinase deficiency (HIDS/MKD) and tumor necrosis factor
receptor-associated periodic syndrome (TRAPS) on CAN therapy were investigated in a real-world setting.
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Methods: RELIANCE is a prospective, non-interventional, observational study in Germany enrolling pediatric (age ≥2 years)
and adult patients with a clinically confirmed diagnosis of AID who routinely receive CAN. Efficacy and safety parameters are
recorded at baseline and assessed at 6-month intervals.

Results: The present interim analysis is based on data from a total of n=232 patients including n=101 (44%) pediatric
patients under 18 years diagnosed with autoinflammatory diseases enrolled in the RELIANCE registry. The median duration
of CAN treatment before and during study in the pediatric cohort was 4 years (0−15 years).

Between 2017 and 2022, 898 adverse events (AE) were recorded in n=164 patients (71%; Table 1). The incidence rate per
100 patient years (IR) was 163.82. Serious adverse events (SAE) were reported for n=35 patients (15%; 98 events,
IR 17.88).
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During the study, infections occurred in 54.5% of patients (55 patients, 131 AE, including 11 SAE). To closely monitor the
impact of long-term CAN treatment on infection rates in pediatric patients, data from a total of n=53, 71, 83 and 80 pediatric
patients enrolled in the study in 2019, 2020, 2021, and 2022 were compared (Fig. 1). The IR of non-serious and serious
infections in pediatric patients was 75.24 and 10.75 in 2019, and dropped to 44.90 and 4.99 in 2020, and 29.65 and
0.00 in 2021. The IR decrease might be caused by the periods of social distancing during the coronavirus pandemic in
2020 and 2021. In 2022, the IR of non-serious infections increased to 105.50 while the IR of serious infection stayed flat
(IR 2.15). The course of upper respiratory tract infections IR in 2019, 2020, 2021, and 2022 was comparable to the IR of
non-serious infections: 10.75, 8.32, 1.85, and 10.76. No cumulation of non-serious and serious infections under Canakinu-
mab long-term treatment could be observed in the pediatric cohort.

Conclusion: Interim data of the RELIANCE study confirm that in the pediatric cohort the risk of infections including upper
respiratory tract infections does not accumulate over 4 years under CAN treatment.

Disclosure: J. Kuemmerle-Deschner: Novartis, AbbVie, Sobi, 2, 5; J. Henes: AbbVie/Abbott, 2, 6, Boehringer-
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tis, 5;M. Borte: Pfizer, Shire, 5; I. Andreica: AbbVie/Abbott, 1, 6, Amgen, 1, 6, AstraZeneca, 1, 6, Chugai, 6, Novartis,
1, 6, Sobi, 1, 6, UCB, 1, 6; P. Wasiliew: None; M. Fiene: None; D. Windschall: None; M. Krusche: Chugai, 2, 6;
T. Kuempfel: None; J. Weber-Arden: Novartis, 3; N. Blank: Novartis, Sobi, 5, Novartis, Sobi, Lilly, Pfizer, Abbvie,
BMS, MSD, Actelion, UCB, Boehringer-Ingelheim, Roche, 2.

Abstract Number: 0276

Disease Control in Patients with Monogenetic Autoinflammatory
Diseases Under Canakinumab Treatment – Comparison of 30 Months
Interim Data from the RELIANCE Registry

Ivan Foeldvari1, Tilmann Kallinich2, Norbert Blank3, Joerg Henes4, Birgit Kortus-Goetze5, Prasad T. Oommen6, Anne
Pankow7, Tobias Krickau8, Catharina Schuetz9, Gerd Horneff10, Juergen Rech11, Frank Weller-Heinemann12, Ales Janda13,
Markus Hufnagel14, Florian M. Meier15, Frank Dressler16, Michael Borte17, Ioana Andreica18, Peter Wasiliew19, Michael
Fiene20, Daniel Windschall21, Martin Krusche22, Tania Kuempfel23, Julia Weber-Arden24 and Jasmin B. Kuemmerle-
Deschner25, 1Hamburger Zentrum für Kinder- und Jugendrheumatologie, Hamburg, Germany, 2Department of Pediatric
Respiratory Medicine, Immunology and Critical Care Medicine, Charité Universitätsmedizin Berlin, Nuremberg,
Germany, 3University Hospital Heidelberg, Heidelberg, Germany, 4University Hospital Tuebingen, Tuebingen, Germany,
5Department of Internal Medicine, Division of Nephrology,University Hospital of Giessen and Marburg, Marburg,
Germany, 6Department of Pediatric Oncology, Hematology and Clinical Immunology, Center for Child and Adolescent
Health,Medical Faculty Heinrich-Heine-University Duesseldorf, Duesseldorf, Germany, 7Department of Rheumatology
and Clinical Immunology,Charité-Universitätsmedizin Berlin, Berlin, Germany, 8Pediatrics, Friedrich-Alexander
University Erlangen-Nuernberg (FAU), Erlangen, Germany, 9Department of Pediatrics, Medizinische Fakultät Carl Gustav
Carus,Technische Universität Dresden, Dresden, Germany, 10Asklepios Klinik Sankt Augustin GmbH, Bonn, Germany,
11University Clinic Erlangen, Erlangen, Germany, 12Division of Pediatric Rheumatology, Prof. Hess Children’s Hospital,
Bremen, Bremen, Germany, 13Department of Pediatrics and Adolescent Medicine, University Medical Center Ulm, Ulm,
Germany, 14Division of Pediatric Infectious Diseases and Rheumatology, Department of Pediatrics and Adolescent
Medicine, University Medical Center, Medical Faculty, University of Freiburg, Freiburg, Germany, 15Department of
General Pharmacology and Toxicology, Goethe University Hospital and Goethe University Frankfurt, Frankfurt amMain,
Germany, 16Department of Paediatric Pneumology, Allergology and Neonatology, Children’s Hospital, Hannover
Medical School, Hannover, Germany, 17Hospital for Children & Adolescents, St. Georg Hospital, Leipzig, Germany,

538



18Rheumazentrum Ruhrgebiet Herne, Herne, Germany, 19Division of Pediatric Rheumatology and autoinflammation
reference center Tuebingen, Department of Pediatrics, University Hospital Tuebingen, Tuebingen, Germany,
20Rheumatology Center Greifswald, Greifswald, Germany, 21Clinic of Paediatric and Adolescent Rheumatology, St. Josef-
Stift Sendenhorst, Northwest German Center for Rheumatology, Sendenhorst, Germany, 22UKE, Hamburg, Germany,
23Institute of Clinical Neuroimmunology, Biomedical Center and University Hospital, Ludwig-Maximilians Universität
München, Muenchen, Germany, 24Novartis Innovative Medicines, Nuernberg, Germany, 25med.uni-tuebingen,
Tübingen, Germany

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Treatment of autoinflammatory periodic diseases (AID) with the interleukin-1β inhibitor canakinu-
mab (CAN) has been shown to be safe and effective in controlled trials and real-world setting. In the RELIANCE registry,
long-term safety and efficacy of CAN in patients with cryopyrin-associated periodic syndromes (CAPS), familial Mediterra-
nean fever (FMF), hyper-IgD syndrome/mevalonate kinase deficiency (HIDS/MKD) and tumor necrosis factor receptor-
associated periodic syndrome (TRAPS) on CAN therapy were investigated in routine clinical practice.

Methods: The RELIANCE registry is a prospective, non-interventional, observational study in Germany enrolling pediatric
(age ≥2 years) and adult patients with a clinically confirmed diagnosis of AID who routinely receive CAN. Efficacy and safety
parameters are recorded at baseline and assessed at 6-month intervals. To compare disease control between indications,
parameters of 30 months visits were analyzed.

Results: In the present interim analysis, data were included from a total of n=232 patients with a diagnosis of CAPS, FMF,
TRAPS and HIDS/MKD enrolled in the RELIANCE registry between October 2017 and December 2022. The median age
of the total study cohort was 20.0 years (2−80 years). Most patients (n=198, 85 %) were CAN pre-treated when entering
the study and the median duration of total CAN treatment before and during the study was 4 years (0−15 years).
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Of 58/28/10/5 CAPS/FMF/TRAPS/HIDS patients with month 30 visits documented, 68/82/63/100%were in disease remis-
sion according to physician assessment. Patient-reported median disease activity and fatigue were low (1.5/1.5/1.5/0 and
3/2/4/0 on a 0−10 VAS scale). Inflammation markers (median) were within the limits of normal including neutrophil counts
(2975/3420/3262/2897 n/μL). Statistical analysis confirmed similar efficacy across diseases in most parameters.

Even though these outcomes suggest an adequate disease control, an impact of the disease on patient´s social life was
reported in 38/22/50/50% and negative influence on mood in 26/6/0/50% of patients.

Conclusion: The interim data of the RELIANCE study confirm sustained disease control of long-term treatment with CAN
across all study indications. Even though disease activity measures suggest adequate disease control, patients´ social life
and mood were negatively impacted by the disease.
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Background/Purpose: This is the first systematic review and meta-analysis to examine the prevalence, the diagnostic and
the prognostic value of anti-carbamylated protein (CarP) antibodies in the entire spectrum of rheumatic diseases.

Methods: We systematically searched Medline, Embase, the Cochrane Library, PubMed, Scopus and Web of Science
databases for studies published before June 2021. Two investigators independently screened manuscripts to evaluate their
eligibility, their quality and to extract the relevant data.

Results: A total of 105 full-text articles and 48 abstracts were respectively included for further analysis. Among those,
127 papers were eligible for inclusion in the quantitative meta-analysis. 50% of the studies reported anti-Carp antibodies
measured by in-house or commercial ELISA using carbamylated feta calf serum (car-FCS) as antigen. Anti-car-FCS IgG anti-
bodies were most prevalent in RA patients with a pooled sensitivity of 37.34% (meta-analysis using random, I2=60.52%,
p< 0.0001). A great discrepancy was observed when comparing seropositive and seronegative RA, where pooled sensitivity
was 50.27% in seropositive compared to 20.18% in seronegative RA. This trend was confirmed in early RA. The pooled sen-
sitivity in other auto-immune rheumatic diseases was between 15-20%, which was similar to the sensitivity of seronegative
RA. Patients with non-inflammatory arthritis such as osteoarthritis had pooled sensitivity of 8.3% which was slightly higher
than healthy controls (4.6%). The diagnostic performance of anti-CarP antibodies could be determined in RA for both car-
FCS and commercial anti-carbamylated protein ELISA. The area under the summary receiver operator characteristic
(ROC) curve of both type was similar, 0.668 and 0.68, respectively. Meta-analysis of correlation coefficient was performed
by pooling 8 cohorts of RA assessed by anti-car-FCS ELISA and showed a statistical significant correlation with ACPA
(p< 0.001). Meta-analysis of association with anti-Carp and risk factors was performed by pooling 9 cohorts of RA patients
assessed by anti-car-FCS ELISA and showed a statistical significant association with ever smoker (p< 0.001), RF+
(p< 0.001) and ACPA+ RA patients (p< 0.001).

Conclusion: Anti-Carp antibodies are specifically sensitive in seropositive RA patients and are present with similar sensitiv-
ities in seronegative RA and various other inflammatory arthritis such as PsA, SLE and pSS. This could suggest that anti-
CarP antibodies may rather reflect a general auto-immune response than a RA-specific immune reaction.

Disclosure: J. Sarrand: None; D. Parisis: None; M. Soyfoo: None; P. Sidiras: None.
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Background/Purpose: Yao syndrome (YAOS, OMIM 617321) is formerly designated NOD2-associated autoinflammatory
disease. A spectrum of NOD2 mutations have been associated with this disease. This study aimed to investigate the
NOD2 genetic architecture in YAOS.

Methods: In this retrospective single center study, a large cohort of patients with systemic autoinflammatory diseases
(SAIDs) was analyzed in relation to genotyping results. After extensive negative workup for systemic autoimmune and related
diseases, genetic testing for periodic fever syndrome 6-gene panel and an extended autoinflammatory disease gene panel
was performed at Commercial Diagnostic Molecular laboratories. YAOS was diagnosed based on our published criteria,
i.e., the presence of characteristic phenotype and genotype with exclusion of related diseases.

Results: There were 207 patients who carried NOD2 mutations and nearly all were Caucasian with 82% being female. Mean
age at diagnosis was 40.7±0.1 years and disease duration at diagnosis was 12.2±12.2 years. Of 207 patients, 179 (86.5%)
were diagnosed with YAOS and the remaining were diagnosed with mixed NOD-like receptor associated autoinflammatory
disease due to coexistence of mixed genotypes. The genetic profile of patients included in our study showed that patients
with two or more NOD2 variants were 26.1% (54/207), rare variants 29.5% (61/207), NOD2 IVS8+158 17.4% (36/207),
NOD2 V955I 7.7% (16/207), and combined NOD2 and other SAID gene variants 19.3% (40/207). Based on the Two-hit
hypothesis that has been proven true, i.e., one germline mutation and one somatic mutation for monogenic (familial cancer)
and some polygenic disorders and our result that approximately 50% of patients carried two or more mutational events, we
propose "Two-hit like theory" for the role of NOD2 genetics in YAOS. That is two genetic mutations in the same NOD2 gene
or separate genes could be required to cause disease. The combinations could be low frequency variants, low frequency
and rare variants, or rare variants only. For a minority of patients with low frequency NOD2 variants only, we assume that
another unidentified NOD2 or other SAID gene related variant could be present. The disease has been recently reclassified
as the new category of genetically transitional disease (GTD) because of its association with low penetrance variants. GTD
refers to disease or disease status straddling monogenic and polygenic, where mutation is necessary but not sufficient to
cause disease. GTD highlights the influence of genetic background on disease in concert with environment.

Conclusion: Our study indicates that most patients with YAOS carry two or more gene variants, or rare variants, suggesting
Two-hit like hypothesis could be applicable to some cases of autoinflammatory disease. Further study of a large cohort of
patients is warranted.
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Background/Purpose: Despite unprecedented clinical success, immune checkpoint inhibitors (ICIs) are associated with
immune-related adverse events (irAEs), including arthritis (ICI-arthritis). Management of ICI-arthritis is challenging because
immunomodulatory therapy for arthritis should not impede antitumor immunity. Understanding of the mechanisms of ICI-
arthritis is critical to overcome this challenge, but the precise pathophysiology remains unknown due to lack of pre-clinical
murine models.

Methods:We immunized type II chicken collagen emulsified in Complete Freund Adjuvants. From Day 19, we implemented
PD-1 inhibitor or combined CTLA-4 and PD-1 inhibitors (combined ICIs) and measured arthritis score until sacrifice. At sac-
rifice, we harvested joint (knee), bone (tibia), and serum to perform immunologic, histologic, and micro CT analyses.

Results: Four to five days after initiation of the ICIs, mice started to develop arthritis de novo. Clinical and histologic, and
micro CT analyses revealed more severe arthritis in mice receiving combined ICIs compared to mice receiving PD-1 inhibitor
alone. Importantly, like humans, collagen-specific T helper (Th)17/T cytotoxic (Tc)17 cell signatures were enhanced in
inflamed joints of mice with combined ICI arthritis. Kinetic analysis revealed that upon ICI therapy, CII-specific Th1/Tc1 cells
undergo plasticity into Th17/Tc17 cells which is correlated with disease severity. Inhibition of cytokines promoting Th17 cell
development, function, and/or survival, including IL-1b, IL-6, IL-17A, IL-23 and TNFa, successfully ameliorate arthritis dis-
ease progression. Finally, microbial dysbiosis contributes to ICI-arthritis disease pathogenesis by enhancing production of
Th17 related cytokines.

Conclusion: By modifying the collagen-induced arthritis model, we observed that mice develop arthritis de novo with ICI
implementation. This model recapitulates ICI-arthritis and will provide insights of ICI-arthritis disease pathogenesis as well
as preclinical supports to develop ideal therapeutic strategies for ICI-arthritis without abrogating ICI-antitumor efficacy.
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Background/Purpose: Susac Syndrome is a rare autoimmune condition causing microvascular occlusions in the brain, ret-
ina and inner ear leading to the characteristic triad of encephalopathy, branch retinal artery occlusion (BRAO) and sensori-
neural hearing loss potentially leading to permanent disability and death if untreated. Approximately 400 cases of Susac
Syndrome have been reported since its initial description in the 1970s. Most cases are from small case series utilizing various
combinations of immunosuppression with variable outcomes. It is unclear what immunosuppressive regimen is most likely to
result in reduced risk of disease flares. The goal of this study is to retrospectively evaluate all Susac Cases in our institution
and compare immunosuppressive regimens.

Patient Characteristics and Immunosuppresion
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Methods: A retrospective chart review of 134 patients with Susac Syndrome ICD diagnosis code within our institute’s elec-
tronic medical record system was performed. The following were recorded: patient demographics, presenting signs/symp-
toms, whether the full triad of encephalopathy, vision and hearing loss were present, as well as immunosuppressive
medications initiated, length of follow up and whether a patient had a flare while on immunosuppression. Flares were defined
by objective changes in brain MRI, fluorescein angiography or audiometry in addition to clinical symptoms.

Results: Sixty patients met the European Susac Consortium criteria. The triad of encephalopathy with MRI changes of the
corpus callosum, BRAO and hearing loss documented with audiometry were present in 65% of cases. The average age at
presentation was 33 years of age and females accounted for 73% of patients. Patients received the following immunosup-
pressive medications: glucocorticoids 100%, IVIG (85%), mycophenolate mofetil MMF (83%) most patients receiving less
than 3 grams daily (84%). Rituximab was given to 56% of patients and cyclophosphamide was given in 25% of cases. Aza-
thioprine, methotrexate or tacrolimus together made up 18% of cases.

Flares were documented in 51% of patients after the initial diagnosis of Susac Syndrome, occurring on average 24 months
after disease onset. 74% of patients were on medications at the time of the flare. Flares occurred on the following therapies:
IVIG 16 (32%), MMF (< 3 grams) 16 (38%), MMF (3 grams) 1 (12%), Rituximab 2 (5%) and cyclophosphamide 1 (6%).

MMF and Rituximab were two of the more commonly used therapeutics, often in combination with IVIG. MMF overall, had a
higher likelihood of experiencing flares when compared to patients on Rituximab (34% vs 5%) (P=0.003). This difference was
most pronounced when compared to those on doses of MMF less than 3 grams daily (P < 0.001). In our cohort, a patient on
MMF (all doses) is 5.8 times more likely to experience a flare compared to patients on Rituximab.

Conclusion: This is the largest cohort of patients suffering from Susac Syndrome. Based upon this single center retrospec-
tive cohort analysis, we conclude flares of disease were common over the first two years of follow up. These preliminary data
suggest Rituximab may be superior to MMF in maintaining remission. Further study of this rare disease, including prospec-
tive controlled trials are needed.
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vensys, 2, 5, Novartis, 2, Regeneron, 2, 5, Santen, 5, Zeiss, 2; S. Sharma: AbbVie/Abbott, 2, Alimera, 2, Allergan,

Rates of Flare with Immunosuppression
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Background/Purpose: Cystic fibrosis (CF) is characterized by mutations within the CFTR (cystic fibrosis transmembrane
conductance regulator) gene that result in a defect of the chloride transporter protein in different organs, particularly in the
lung. Musculoskeletal symptoms have been reported in up to 29% of CF patients1, most frequently as recurrent episodes
of mono- or polyarthritis in joints of hands and feet. Potent CFTR modulator therapies targeting the F508del mutation in

Table 1. Baseline characteristic of cystic fibrosis (CF) patients.
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CF have become available (i.e., Trikafta© - consisting of a triple combination of elexacaftor, tezacaftor, and ivacaftor) that
increase CFTR protein availability.

We seek to characterize musculoskeletal symptoms in a cohort of consecutive CF patients.

Methods: 25 CF consecutive outpatients were enrolled in this monocentric, prospective, and cross-sectional cohort study.
Rheumatologic evaluation included clinical and laboratory parameters. Data were analyzed by covariance (ANCOVA) mod-
els, using the general linear model approach. Correlation analyses were performed calculating nonparametric Spearman
correlation rank coefficients.

Results: Baseline characteristics are outlined in Table 1. 22/25 CF patients were under CFTR modulator treatment with a
mean treatment duration of 11 ± 5 months. Arthralgias and myalgias were reported in 48% and 20% of patients, respec-
tively. Arthritis, mainly involving small joints, was clinically detected in 6/25 (24%) patients and confirmed by ultrasound
(US) in 3/6 patients. Self-reported myalgias, were significantly associated with the presence of swollen joints (r = 0.7452, p
< 0.0001), tender joints, (r = 0.6674, p = 0.0003), a positive squeeze test (r = 0.5898, p = 0.0019) and morning stiffness
(r = 0.6556, p = 0.0004) (Table 1). Disease activity as assessed by the SDAI was moderate (mean 18 + 3). CCP and rheuma-
toid factor (RF) were detected in one patient not on CFTR modulator therapy (with PIP synovitis confirmed by US). Two
patients on CFTR modulator therapy tested positive for RF. Another patient was seronegative but synovitis was confirmed
by US. Of note, longer duration of CFTR modulator therapy was significantly associated with a lower number of tender joints
(r = -0.410 p = 0.054), swollen joints (r = -0.400, p = 0.048) and a lower CRP (r = -0.509, p = 0.048) (Fig 1 and Fig 2).

Conclusion: The current cohort study confirms that musculoskeletal symptoms are frequent in adult CF patients. Self-
reported myalgias were significantly associated with arthritis mainly involving small joints. Interestingly, longer duration of
CFTR modulator therapy was associated with a decreased number of tender and swollen joints in line with the assumption
that amelioration of mucosal airway inflammation may decrease the risk of developing CF arthropathy.
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Background/Purpose: Adult-onset still’s disease (AOSD) is an auto-inflammatory disease affecting multiple systems. The
diagnostic procedures of AOSD are still a challenge. We aimed to find an effective DNA methylation biomarker for AOSD
diagnosis in this study

Methods: Differential methylation CpG sites (DMSs) were selected from DNA methylation array comprised of a discovery
cohort including 50 AOSD patients, 49 healthy controls (HCs), 24 T cell lymphoma (TL) patients, 24 sepsis (SP) patients
and 24 drug eruption (DE) patients. A cohort of 96 AOSD patients, 92 HCs, 50 rheumatoid arthritis (RA) patients, 28 SP
patients, 21 DE patients and 62 TL patients was used for validation via pyrosequencing. Subsequently, four logistic regres-
sion prediction models were performed.

Results: Nine DMSs were selected from the discovery cohort via the DNA methylation array incorporating Least Absolute
Shrinkage and Selector Operation (LASSO). We analyzed the methylation levels of these CpG sites by pyrosequencing in
the validation cohort, and calculated four logistic regression prediction models in order to differentiate AOSD from the HCs
(AUC: 0.964, sensitivity: 98.5%, specificity: 98.9%), the RA group (AUC: 0.988, sensitivity: 97.8%, specificity: 94%), the
SP group (AUC: 0.885, sensitivity: 77.1%, specificity: 92.9%) and the DE group (AUC: 0.842, sensitivity: 72%, specificity:
90.5%) respectively. In addition, the methylation level of cg14887853 could be used to distinguish AOSD (AUC: 0.693, sen-
sitivity: 79.6%, specificity: 59.5%) and active AOSD (AUC: 0.761, sensitivity: 81.5%, specificity: 67.8%) from TL respectively.
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Conclusion: The DNA methylation levels of CpG sites can be used as biomarker for diagnosis of AOSD.

Volcano plots, location information, KEGG pathway analysis and GO analysis of differentially methylated CpG sites (DMSs) in AOSD. A Volcano
plot of the distribution of DMSs between AOSD and HC group. B Volcano plot of the distribution of DMSs between AOSD and DC groups. C Loca-
tion information of DMSs on genome E Top 20 statistic of pathway enrichment of DMSs between AOSD and HC group. F GO analysis DMSs
between AOSD and HC group.
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DNAmethylation level of the identified six differential methylated sites (DMSs) between AOSD and healthy controls (HCs)/ disease controls (DCs) in
validation cohort. A It shows that methylation level of Site1 is significantly lower in the blood of AOSD patients than that in HCs, patients with rheu-
matoid arthritis (RA), patients with sepsis (SP) and patients with drug eruption (DE). B It shows that methylation level of Site2 is significantly lower in
the blood of AOSD patients than that in patients with RA and patients with SP, and is significantly higher in the blood of AOSD patients than that in
HCs. C It shows that methylation level of Site3 is significantly lower in the blood of AOSD patients than that in HCs. D It shows that methylation level
of Site4 is significantly lower in the blood of AOSD patients than that in HCs and patients with RA. E It shows that methylation level of Site5 is sig-
nificantly higher in the blood of AOSD patients than that in HCs, patients with SP and patients with drug eruption (DE). F It shows that methylation
level of Site6 is significantly lower in the blood of AOSD patients than that in HCs and patients with T cell lymphoma (TL).
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Receiver operating characteristic (ROC) curves analysis of logistic regression prediction model. A show the ROC curve of the logistic regression
prediction model based on Site1, Site3, Site4 and Site5 in patients with AOSD compared with HCs. B show the ROC curve of the logistic regres-
sion prediction model based on Site1, Site2, Site3 and Site4 in patients with AOSD compared with patients with RA. C show the ROC curve of the
logistic regression prediction model based on Site1, Site2, and Site3 in patients with AOSD compared with patients with SP. D show the ROC
curve of the logistic regression prediction model based on Site1, Site3, Site4 and Site5 in patients with AOSD compared with patients with
DE. E show the ROC curve of Site 6 in patients with AOSD compared with patients with TL. F show the ROC curve of Site 6 in AOSD patients in
active phase compared with patients with TL.
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Background/Purpose: The inflammatory myopathies (IM) include dermatomyositis (DM), antisynthetase syndrome (AS),
immune-mediated necrotizing myopathy (IMNM), inclusion body myositis (IBM), and overlap myositis (OM), in which IM
exists in the context of another rheumatologic disease, such as systemic sclerosis (SSc).

The objective of this study was to define the transcriptomic profiles of muscle tissue from patients with OM-SSc and to com-
pare these with the transcriptomic profiles of muscle tissue from patients with other types of IM as well as healthy volunteers.

Methods: Bulk RNA sequencing was performed on muscle biopsies obtained from(a) OM-SSc patients with defined SSc
autoantibodies recognizing PMScl, Scl70, or centromeric autoantigens, (b) patients with DM, AS, IMNM, IBM, and
(c) healthy volunteers.

Results: In muscle biopsies from patients with OM-SSc, there was upregulation of genes associated with type I interferon
(IFN) signaling (ISG15, MX1), type II IFN signaling (GBP2, PSMB8, IFI30), muscle regeneration (NCAM1, MYH3, MYH8,
MYOD, MYOG, PAX7), immunoglobulin production (IGH1, IGH2, IGH3, IGHM, IGHA2), and specific types of immune cells
(CD3E, CD4, CD8B, CD14, CD68, CD19, and CD20). The upregulation of these genes was more pronounced in biopsies
from patients with OM-SSc who had anti-PMScl autoantibodies compared to those with other SSc autoantibodies. Specif-
ically, the upregulation of type I IFN-associated genes in biopsies from patients with anti-PmScl was intermediate, resem-
bling that observed in biopsies from patients with AS, while type II IFN-associated upregulation was high and comparable
in biopsies from patients with AS and IBM. Conversely, structural muscle genes such as MYH1, MYH2, ACTA, and TTN,
were downregulated in patients with all types of autoantibody-defined OM-SSc.
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Conclusion: Muscle tissue from patients with OM-SSc exhibit significant upregulation of interferon type I and II signaling,
immunoglobulin production, muscle regeneration-related genes, and immune cell markers. Notably, these gene expression
changes are more pronounced in muscles from patients with SSc who had anti-PMScl autoantibodies compared to those
with anti-Scl70 and anti-centromere autoantibodies. These findings contribute to our understanding of the molecular mech-
anisms underlying SSc and provide insights into potential therapeutic targets.
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Background/Purpose: Idiopathic inflammatory myopathies (IIMs) are rare systemic autoimmune disorders, with a pleiotro-
pic clinical picture, specifically characterized from the inflammatory involvement of striate muscles. Calcinosis cutis is a
chronic condition, that could be associated with connective tissue diseases, being a source of pain and functional disability.
The aim of the study was to evaluate the prevalence of calcinosis in a monocentric cohort of patients with IIMs, exploring
possible correlations with clinical variables and quality of life (QoL).

Methods: We retrospectively analyzed medical records of consecutive patients diagnosed with IIM according the EULAR/
ACR 2017 criteria, collecting data about demography, subset and duration of disease, organ involvement, serology and
comorbidities. QoL and WA were evaluated with Patients Reported Outcomes (PROs): Short-Form 36 Health Survey
(SF-36), Functional Assessment of Chronic Illness Therapy Fatigue Subscale (FACIT-F), Health Assessment Questionnaire
(HAQ),Work Productivity and Activity Impairment Questionnaire (WPAI), Hospital Anxiety and Depression Scale (HADS). Inter-
groups comparisons were assessed by using Chi-square, t-test and ANOVA. P values < 0.05 were considered significant.

Results: A total of 176 patients, 116 (65,9%) female, 79 (44,9%) with DM, 74 (42%) with PM, 11 (6,3%) with CADM,
10 (5,7%) with IBM, 2 (1,1%) with JDM were enrolled; 17 of them (9.7%), 12 (70,6%) women, had calcinosis. A statistically
significant difference between respectively calcinosis subgroup and the whole cohort was found for the mean age (53,3
±18,3 years vs 67,6±11,4, p< 0.001), the age at disease onset (30,1±16.6 years vs 58.9±12.9, p< 0.001), the age at diag-
nosis (42.1±17.6 years vs 61.6±12.8, p< 0.001) and the disease duration (14.2±9.0 years vs 8.7±6.7, p=0.003). Taking into
account patients’ serological profiles, a significant correlation was observed between anti- PMScl100 positivity and calcino-
sis development (p=0.007). The majority of patients with calcinosis, as expected, had a cutaneous involvement (p< 0.001)
and showed lower values of CPK and aldolase (p=0.03). Analysing patients’ comorbidities, we found no patient with calci-
nosis had developed cancer; this result remained significant after correcting for age and disease duration. PROs analysis
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showed patients with calcinosis had significantly lower values of both HADS-A, HADS-D and FACIT (p < 0.03); accordingly,
they had significantly higher values of both Role Emotional and Social Function items of SF36 (p=0.03)

Conclusion: From the analysis of our data, calcinosis seems to be more frequent in younger patients, with an earlier disease
onset and with a longer disease duration. Interestingly, we found a significant correlation with anti- PMScl100 antibodies and
with a less severe muscle involvement. Notably, we found patients with calcinosis seem to have a significantly lower risk of
developing cancer, independently from age. Therefore, even if calcinosis is considered a risk factor for disease severity
and QoL compromission, our study highlighted a more favourable clinical profile, with a gain for patients in both their emo-
tional and functional spheres.
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Background/Purpose: Dermatomyositis (DM) is a rare, debilitating, idiopathic inflammatory myopathy characterized by
painful, itchy skin rash and proximal muscle weakness that can significantly impact daily activities and independence. Addi-
tional life-threatening manifestations include interstitial lung disease and increased risk of malignancy. The profound impacts
of DM and treatment patterns on patient quality of life (QoL) are not yet well-characterized in the literature.

Methods: To capture adult patient perspectives on the impact of DM and frequently used medications on patients’ QoL
(e.g., physical function, mental health, personal relationships), a 60-question survey was developed via focus groups and
adaptations from existing tools. After central IRB review (WCG), members of The Myositis Association with a self-reported
diagnosis of DM, 18 – 75 yrs of age, and onset of symptoms ≥ 1 yr were invited to complete the online survey. Responses
were collected per the following Likert scales: DM severity rated from “mild” to “very severe” (4-point scale), QoL impact
rated from “never” to “always” or “not at all” to “a great deal” (5-point numeric scores). Current medications also were cap-
tured. Frequency tables and descriptive statistics were prepared.

Results: Respondents (N=195) predominantly lived in the US (97%), were female (88%), white (82%), with a median age of
57 yrs; 53% and 35% experienced DM symptoms for 3 to 10 yrs or > 10 yrs, respectively.

Arithmetic mean QoL impact scores (out of 5) for patients with mild, moderate, or severe/very severe disease, respectively,
were 1.9, 2.7, and 3.6 when asked if DM limits their ability to do things they enjoy; 2.3, 2.6, and 3.2 when asked how often
they worry their disease will worsen; and 1.8, 2.4, and 3.4 when asked how often they worry about their disease will limit their

554



ability to carry out daily activities. Across all QoL endpoints, more than 50% of participants said their social life and relation-
ships are at least somewhat negatively impacted by DM, and that DM limits their ability to perform daily activities (65%) and
the ability to climb stairs (63%). Immunosuppressants were most commonly used (72%), then over-the-counter NSAIDS
(56%) and oral corticosteroids (48%).84% of respondents use more than 1 medication for DM. Use of steroids increased
as disease worsens (35%, 44%, and 65% of mild, moderate, and severe/very severe respondents, respectively). There
was also increased use of opioids in respondents with severe/very severe disease (32%), compared to mild/moderate dis-
ease (< 10%), despite increased use of intravenous immunoglobulins in this most severe group (35% vs < 20%, respec-
tively). Opioid users most frequently report muscle pain as their most bothersome symptom (63%). Patients using more
medications, as well as those using opioids, also reported greater impact of their disease on QoL.

Conclusion: This survey highlights the physical limitations and high emotional burden in patients living with DM. The survey
also suggests an unmet need for additional steroid-sparing therapies and novel treatments that address disease pathogen-
esis. The self-reported use of opioids in the most severely affected patients living with DM has not previously been
appreciated.

Disclosure: L. Christopher-Stine: None; J. Paik: None; B. Johnson: Priovant Therapeutics, 3, 3; T. Smith: Priovant
Therapeutics, 3; J. Feldman: Priovant Therapeutics, 3; P. Mudd Jr.: Priovant Therapeutics, 3.
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Background/Purpose: High resolution chest computed tomography (HRCT) plays an important role in the clinical evalua-
tion of interstitial lung disease (ILD) by demonstrating the extent of parenchymal disease and detecting serial changes over
time. A quantitative CT scoring method using a computer aided diagnosis system to measure the nature and extent of
parenchymal diseases has been used to measure treatment response in the scleroderma lung study II (SLSII). The current
study aims to evaluate the association of quantitative CT scores and clinical/physiological disease parameters in a cohort
of antisynthetase positive myositis patients with ILD.

Methods:We analyzed 20 patients enrolled at the Abatacept in Myositis Associated Interstitial lung disease (Attack My-ILD)
study. Myositis patients with antisynthetase antibodies and active ILD were enrolled across 5 centers and randomized to a
double blind placebo period for 24 weeks followed by an open label period for 24 weeks. HRCT were performed at 3 time-
points (week 0, 24, 48) with quantitative scores for extent of ground glass (QGG), fibrosis (QLF), total ILD (QILD) performed
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using a computer aided diagnostic system. Pulmonary function tests (forced vital capacity [FVC], diffusing capacity adjusted
for hemoglobin [DLCO]), 6 minute walk distance (6MWD), physician/patient reported outcomes (UCSD shortness of breath
questionnaire, short form-36 (SF-36), Borg scale, myositis disease activity assessment tool (MDAAT), health assessment
questionnaire (HAQ), patient global myositis activity visual analog scale, supplemental oxygen use) were all obtained over

Values reported are mean change per standard deviation estimated using mixed effect models

Blue lines are estimated trajectories of CT scores (QGG, QLF, QILD) over time(months) using mixed effect models
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5 timepoints (wk 0, 12, 24, 36, 48). Associations between quantitative CT scores with various physiologic and clinical
parameters were analyzed using Spearman’s correlations cross-sectionally at baseline, and mixed effect models were used
to analyze associations longitudinally over multiple timepoints.

Results: Baseline quantitative CT scores for total extent of ILD (QILD) had strong inverse correlations with baseline FVC and
DLCO, while ground glass (QGG) had strong inverse correlations with FVC and fibrosis(QLF) had strong inverse correlations
with DLCO (Table 1). Baseline QGG and QILD also correlated with higher scores on patient reported global disease activity
and worse health status on several SF-36 domains, whereas QLF correlated with shorter 6MWD and worse physical func-
tioning (Table 1). Using mixed effect models, quantitative CT scores assessed over time demonstrated strong associations
between all quantitative CT scores (QGG, QLF, QILD) and both FVC as well as DLCO (Table 2). QLF and QILD scores were
also associated with worse scores of respiratory status reported by the patient and physician (UCSD shortness of breath
questionnaire and pulmonary VAS on the MDAAT) but were not associated with the 6MWD. The estimated trajectories for
quantitative CT scores over time trended towards improved CT scores overall (Figure 1).

Conclusion: Higher quantitative CT scores measuring the extent of ground glass (QGG), fibrosis(QLF), and total ILD (QILD)
correlated with pulmonary function tests as well as patient and physician reported outcomes of respiratory status over time
in patients with myositis related ILD.

σ Spearman’s Rho for correlation coefficient *p<0.05 Abbreviations: QILD, quantitative ILD score on HRCT; QGG, quantita-
tive ground glass score on HRCT; QLF, quantitative fibrosis score on HRCT; FVC, forced vital capacity, DLCO Hg, diffusion
capacity adjusted by hemoglobin, UCSD Dyspnea score, University of California San Diego Shortness of Breath Question-
naire with higher scores for worse dyspnea; Pulmonary VAS, pulmonary visual analog scale from the Myositis disease activity
assessment tool (MDAAT); Borg scale, Borg scale for dyspnea and fatigue before and after test with higher score indicating
more severe symptoms.

Disclosure: S. Bae: None; F. Abtin: None; G. Kim: MedQIA, 2; D. Markovic: None; S. Moghadam-Kia: None; C. V.
Oddis: Boehringer-Ingelheim, 5, Cabaletta, 5, EMD Serono, 5, Novartis, 5, Pfizer, 1; L. Pourzand: None; D. Saygin:
None; D. Sullivan: None; K. Yamaguchi: None; D. Tashkin: None; C. Charles-Schoeman: AbbVie, 2, 5, Alexion,
5, BMS, 2, 5, Boehringer Ingleheim, 2, 5, CSL Behring, 5, Galapagos, 2, Pfizer, 2, 5, Priovant, 2, 5, Recludix, 2;
J. Goldin: MedQIA, 12, Founder; R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZe-
neca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus,
2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna,
2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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Background/Purpose: The 6 minute walk distance (6MWD) provides a global evaluation of sub-maximal exercise capacity
that is easily performed and highly reproducible, and is used as an outcome measure for ILD. We evaluated the association
of 6MWD with physiological, clinical and radiographic measures of interstitial lung disease (ILD) as well as the responsive-
ness to change in patients with myositis-ILD.

Methods:We analyzed 20 patients enrolled in the Abatacept in Myositis Associated Interstitial lung disease (Attack My-ILD)
study. Myositis patients with antisynthetase antibodies and active ILD were enrolled across 5 centers for 24 weeks followed
by an open label period for 24 weeks. 6MWD, pulmonary function tests (forced vital capacity; FVC, diffusing capacity
adjusted for hemoglobin; DLCOHg), physician/patient reported outcomes (UCSD shortness of breath questionnaire, Borg
scale, pulmonary visual analog scale as part of the myositis disease activity assessment tool, supplemental oxygen use)
were obtained over 5 timepoints (wk 0, 12, 24, 36, 48) and high resolution CT images were done at 3 timepoints (wk 0,
24, 48) with quantitative scores for extent of ground glass (QGG), fibrosis (QLF), total ILD (QILD) performed using a computer
aided diagnostic system previously used in scleroderma ILD. Mixed effect models were used to estimate the associations
between 6MWD and various physiologic, clinical and radiographic parameters longitudinally over multiple time points.

Results: Shorter 6MWD was correlated with greater extent of fibrosis on HRCT (QLF) at baseline (r=-0.54, p=0.03) while
other variables including physician and patient global myositis disease activity scores, MMT, muscle enzymes, HAQ and
SF-36 were not correlated with 6MWD at baseline. Longitudinal 6MWD over multiple timepoints estimated by mixed effect
models was significantly correlated with worse longitudinal dyspnea score by the UCSD shortness of breath questionnaire,
and worse dyspnea and fatigue on the Borg scale (Table 1). Within each subject, longitudinal 6MWD was positively corre-
lated with longitudinal FVC (Table 1, model 2), although when considering both within subject and between subject effects
the correlation was no longer significant (Table 1, model 1). Change in 6MWD from baseline to each time point had signifi-
cant positive correlations with FVC change from baseline as well as with pre-test Borg scale change from baseline, and sim-
ilar trends were seen for changes in pulmonary VAS and changes in dyspnea score (Figure 1). We used mixed effect models

Model estimate parameters for model 1 are mean change per standard deviation of the specified units and correlation coefficients for model
2. Model 2 was calculated by conditioning between person effects as a fixed effect. Abbreviations: QILD, quantitative ILD score on HRCT;
QGG, quantitative ground glass score on HRCT; QLF, quantitative fibrosis score on HRCT; FVC, forced vital capacity, DLCOHg, diffusing capacity
adjusted by hemoglobin; UCSD Dyspnea score, University of California San Diego Shortness of Breath Questionnaire with higher scores for worse
dyspnea; Pulmonary VAS, pulmonary visual analog scale from the Myositis disease activity assessment tool (MDAAT); Borg scale, Borg scale for
dyspnea and fatigue before and after test with higher score indicating more severe symptoms.
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to estimate the trajectories (slopes) of the 6MWD over time for each subject and found estimated slopes correlated with
slopes for FVC, dyspnea score and pretest Borg scales for dyspnea and fatigue (Table 2).

Conclusion: Longitudinal measurements of 6MWD reflected parallel changes in FVC as well as patient and physician
reported outcomes in patients with myositis ILD.

Blue line represents the estimated correlation between percent changes using mixed effect models. Each colored line represents percent change
from baseline of each parameter in each subject at multiple time points.
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Background/Purpose: Lipid oxidation products produced by artery wall cells under oxidative stress not only regulate
immune responses, but their accumulation in HDL are shown to hinder the protective properties of HDL. Our prior work
demonstrated that IIM patients had impaired HDL antioxidant function and decreased activity of HDL-associated antioxidant
enzyme paraoxonase-1 (PON1), and both correlated with higher disease activity. We hypothesize that higher circulating
levels of certain lipid oxidation products that function as proinflammatory bioactive lipid mediators (BLM) will inhibit HDL func-
tion and perpetuate vascular damage to enhance IIM disease burden.

Methods: A panel of proinflammatory BLMwere assessed from plasma samples of our myositis cohort using liquid chroma-
tography, tandem mass spectroscopy. PON1 activity by paraoxonase, arylesterase, lactonase assays and HDL antioxidant
function (HDL inflammatory index, HII) were measured as in prior studies. HDL associated Apolipoprotein A-I(HDL-ApoAI)
was measured by sandwich ELISA to assess the major apolipoprotein component of HDL, which normally prevents vessel
inflammation. Intercellular cell adhesion molecule-1 (ICAM) and vascular cell adhesion molecule-1 (VCAM) were assessed
by ELISA as markers of endothelial dysfunction.

Subject specific trajectories over time estimated using the mixed model and correlations between slopes computed using Spearman’s correlation
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Results: A total of 161 IIM samples were analyzed (Table 1). When grouped by myositis autoantibodies, the anti-MDA5
group had the highest level of all 9 BLM tested with 13HODE and 11HETE showing statistically significant differences
(Figure 1). HDL-ApoAI was lowest in anti-MDA5 and PON1 activity was numerically lower in patients with anti-MDA5 or anti-
synthetase antibodies (ASS) compared to patients with other myositis antibodies (Table 1). Correlations between BLM and
biomarkers of HDL function (HDL-ApoAI, PON1, HII; Table 2) demonstrated that 5HETE, 11HETE, 15HETE correlated with
lower HDL-ApoAI and PON1 activity and worse HDL antioxidant function (higher HII). 13HODE, 14S-HDHA, 12HETE also
correlated with lower HDL-ApoAI, and 13HODE, 9HODE, 17S-HDHA, and 5-oxoETE correlated with lower PON1 and
worse HII. 12HETE also correlated with higher levels of ICAM-1 (r=0.28, p=0.02). Associations between BLMs and mea-
sures of myositis disease burden (MD global VAS, CPK, aldolase, hsCRP, ESR) showed 12HETE to have a modest positive
correlation with MD global activity score (r=0.16, p=0.047) but otherwise no significant associations were noted. Patients
with a history of cancer had numerically higher levels of all BLMs compared to those without cancer, most notably of 17S-
HDHA, 15HETE and 5-oxoETE (data not shown). Other clinical characteristics including ILD, arthritis, Raynauds, calcinosis,
amyopathic disease and mechanics hands were not associated with the assessed BLMs in our study.

Conclusion:Higher levels of circulating proinflammatory BLM are associated with worse HDL antioxidant function and lower
levels of PON1 activity and HDL-ApoA1 in IIM patients. Patients with anti-MDA5 antibodies had the highest level of proin-
flammatory BLM. Further work is needed to study the relationship between BLM and abnormal HDL function and the mech-
anism of how they may contribute to IIM disease burden.

ASS, antisynthetase antibody group; MDA5, anti-MDA5 antibody group, TIF1r, anti-TIF1r antibody group; Other IIM, myositis patients with other
myositis autoantibodies or no antibodies Values are in Mean± SD, Median[IQR] or n(%) *p<0.05 compared to other IIM group and **p<0.05 com-
pared to all other MSA groups, using student’s t-test for values in Mean ±SD, Wilcoxon for values in Median[IQR] #p<0.05 by chi-square for values
reported in n(%) †VCAM and ICAM were only done in 69 patients from ASS, MDA5, TIF1 gamma group, none from other IIM group
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BLM units in nl/ml. Values are transformed on the natural logarithmic scale. Lines mark the median *p<0.05 by Wilcoxon test of each pair

All BLM, HDL-ApoAI, HII were transformed to the natural logarithmic scale to fit normal distribution. Pearson’s correlation was used to test
correlations.
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Background/Purpose: Damage to the vascular endothelium is implicated in the pathogenesis of idiopathic inflammatory
myopathies (IIM) and its associated interstitial lung disease (ILD), with microvascular involvement most described in the der-
matomyositis (DM) subtype. Paraoxonase-1 (PON1) is a high-density lipoprotein (HDL)-associated enzyme that protects the
vascular endothelium from damage due to oxidized phospholipids, that is associated with IIM disease activity and presence
of severe ILD. We hypothesize that poor PON1 activity is associated with vascular damage evidenced by increased circulat-
ing levels of intercellular cell adhesion molecule-1 (ICAM), vascular cell adhesion molecule-1 (VCAM) leading to higher dis-
ease burden in DM and DM-ILD.

Methods: We performed a cross-sectional study. Plasma levels of VCAM and ICAM and PON1 activity were analyzed in
83 DM patients with anti-Jo1 (n=24), MDA5 (n=29), and TIF1gamma (n=30) and 28 age and sex matched healthy controls.
PON1 activity was measured using the paraoxonase, arylesterase and lactonase assays. VCAM and ICAM levels were mea-
sured by ELISA. Multivariate models were adjusted for variables that were significantly associated with the outcome variable
in univariate analysis.

Figure 1. VCAM and ICAM levels in DM patients and Controls (n=111) *p<0.01 by Wilcoxon test Anti-Jo1 (N=24), anti-MDA5 (N=29), anti-TIF1
(N=30) and Age/sex matched healthy controls (N=28)
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Results: Plasma levels of both VCAM and ICAM were significantly higher in DM patients compared to controls
(Figure 1). VCAM and ICAM were particularly higher in the anti-Jo1 and MDA5 positive DM patients compared to the
anti-TIF1gamma patients and healthy controls (Figure 1). VCAM and ICAM were both correlated with worse PON1
activity measured by lactonase assay (Figure 2). ICAM remained significantly associated with worse lactonase activity
after multivariate adjustment for ESR, triglyceride and Asian race, which were associated with ICAM in univariate anal-
ysis. VCAM and ICAM were both significantly higher in DM patients with ILD compared to DM patients without ILD
(Table 1). Higher ICAM levels also associated with worse forced vital capacity(FVC), diffusion capacity(DLCO), higher
global damage scores, cough, dyspnea, while VCAM was associated with dyspnea and fever (Table 1). Patients on
Methotrexate had lower ICAM and VCAM levels compared to those not on methotrexate. In a multivariate logistic
model, the presence of ILD remained significantly associated with higher ICAM levels after adjusting for Methotrexate,
ESR, disease duration and Asian race.

Conclusion: Plasma VCAM and ICAM were higher in DM patients compared to matched healthy controls, particularly in
anti-Jo1/MDA5 ab + patients (compared to TIF1gamma ab + patients) and in DM patients with ILD. ICAM was significantly
associated with worse PON1 enzyme activity, suggesting that poor anti-oxidant function of HDL associates with evidence
of endothelial activation and damage in DM and DM-ILD. Large prospective studies may be warranted to further evaluate
the role of PON1 in the development and propagation of IIM and IIM-ILD.

Figure 2. Correlation between PON1 activity by lactonase and VCAM/ICAM levels in DM patients and controls (n=111) Spearman correlation coef-
ficient (ρ) between PON1 by lactonase with VCAM and ICAM levels.
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Background/Purpose: To investigate the health-related quality of life (HR-QoL), work productivity and activity impairment,
and associated factors among patients with idiopathic inflammatory myopathy (IIM).

Methods: This was an observational, cross-sectional study. The 189 ambulatory patients with IIM were recruited from May
2019 to May 2022. HR-QoL was measured by the EuroQol 5-Dimension (EQ-5D). The work productivity and activity impair-
ment (WPAI) questionnaire was used to evaluate work productivity and activity impairment. The IIM-related parameters were
assessed by the Manual Muscle Testing-8 (MMT-8), Myositis Disease Activity Assessment Visual Analog Scale (MYOACT),
Myositis Damage Index (MDI), Disease Activity Score (DAS), and Physician/Patient Global Assessment (PGA/PtGA). Quantile
regression and ordinal logistic regression were performed to identify the factors, considering EQ-5D or WPAI scores as
dependent variable, respectively.

Results: Of the 189 IIM patients enrolled, 60% had dermatomyositis, 13% had polymyositis, and 27% had clinical amyo-
pathic dermatomyositis. The median EQ-5D score was 1.00 (0.73, 1.00), 28% were employed, and 45%ofoverall work
was impaired due to health problems. EQ-5D values were positively associated with MMT-8, and negatively with MYOACT,
DAS, MDI-global, and PGA/PtGA. For the WPAI, activity impairment was associated with lower MMT-8, older onset age,
and higher PGA only in 25th–75th percentile. Increased PtGA was associated with increased activity and overall working pro-
ductivity impairment in most quantiles (P < 0.05).

Conclusion: Multiple disease characteristics were associated with reduced HR-QoL or working productivity impairment in
patients with IIM, especially for PtGA.

Disclosure: Z. Peng: None; Y. Wang: None; N. Liu: None; S. Zhou: None; J. zhao: None; D. Xu: None; M. Li: None;
c. wu: None; Q. Wang: None.
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Background/Purpose: Muscular involvement develops as the initial manifestation of small-sized vessel vasculitis (SV) and
medium-sized vessel vasculitis (MV).The musculoskeletal lesion has been found as a crucial biopsy site including the histol-
ogy of SV and MV unless another suitable organ for a biopsy can be found. However, immunopathological features, includ-
ing the degree of myofiber damage, in the histology of vasculitic myopathy (VM) have been still unknown, while pathological
assessment is an ideal procedure for the definite diagnosis of vasculitis. We elucidated the immunopathological features of
skeletal muscle in VM by comparing the immunohistochemical (IHC) findings of skeletal muscle in patients with idiopathic
inflammatory myositis (IIM).

Methods: The biopsied skeletal muscle tissues from 15 patients with VM, including antineutrophil cytoplasmic antibody-
associated vasculitis and polyarteritis nodosa, and 15 with IIM, including polymyositis and immune-mediated necrotizing
myopathy, were used in this study. IHC staining of skeletal muscle was performed as follows: CD56/neural cell adhesion
molecule (NCAM) which detects myofiber damage and regeneration, major histocompatibility complex (MHC)-class I,

Fig. 2: The vascularity scores in the endomysium areas between patients with vasculitic myopathy (VM) and those with idiopathic inflammatory
myopathy (IIM).

Fig. 1: The frequencies of CD56/NCAM-expressing myofibers in the total myofibers between patients with vasculitic myopathy (VM) and those with
idiopathic inflammatory myopathy (IIM).
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C5b-9/membrane attack complex (MAC), and CD31 which is an endothelial cell marker. The vascularity score was defined
as the total number of CD31-expressing blood vessels.

The counts and calculations of IHC stained samples and the vascularity scores were performed in the 10 different high-
power fields.

Results: The frequency of NCAM-expressing myofibers was significantly lower in patients with VM than in those with IIM
(p < 0.01) (Fig. 1). In addition, the frequency of NCAM-expressing myofibers was positively correlated with serum aldolase
levels (p < 0.01). The frequency of MHC class I-expressing myofibers was significantly lower in patients with VM than in
those with IIM (p < 0.005). A lower number of patients with MV had MAC-expressing myofibers on sarcolemma without
intracellular staining than those with IIM (33% vs. 80%, p < 0.05).Meanwhile, the frequency of patients, who had MAC-
expressing capillaries in endomysium areas, was not significantly different between VM and IIM (73% vs. 93%). Significantly
higher vascularity scores in the endomysium areas were demonstrated in patients with MV than in those with IIM
(p < 0.0005) (Fig. 2).

Conclusion:Mild myofiber damage, based on the result of less involving NCAM-expressing myofiber, was demonstrated in
patients with VM than in those with IIM. Our results suggest that complement component deposits on vessel walls and
hypervascularity in the endomysium areas may be immunopathological features of VM.

Disclosure: S. Nomura: None; Y. Shimojima: None; T. Ichikawa: None; D. Miyazaki: None; D. Kishida: None;
Y. Sekijima: None.
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Background/Purpose: Cardiovascular (CV) risk due to accelerated atherosclerosis and impaired metabolism can be
increased in idiopathic inflammatory myopathies (IIM) on behalf of systemic inflammation, limited mobility, and glucocorticoid
(GC) therapy. We evaluated CV risk in IIM patients in comparison to healthy controls (HC) and assessed its association with
disease-specific features.
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Methods: 90 IIM (70 females; mean age 56.6; mean disease duration 5.95 years; dermatomyositis: n=29, polymyositis:
n=12, immune-mediated necrotizing myopathy (IMNM): n=20, anti-synthetase syndrome: n=29) and 180 HC (130 females,
mean age 54.3) with no history of manifested CV disease (both cohorts). Muscle involvement, disease activity, and tissue
damage were evaluated (MMT-8, MITAX, MDI). Comorbidities and current treatment were recorded. All subjects underwent
examinations of carotid intima-media thickness (CIMT), pulse wave velocity (PWV), ankle-brachial index (ABI), and body
composition (densitometry, bioelectrical impedance analysis), evaluation of the risk of fatal CV events by the Systematic
COronary Risk Evaluation (SCORE, for the European population) and its modifications: SCORE multiplied by the coefficient
1.5 (mSCORE), and SCORE2.

Results:Compared to HC, IIM had a significantly higher prevalence of traditional CV risk factors, carotid artery disease (CARD),
abnormal ABI, and PWV (p< 0.05 for all). After propensity score matching (PSM) using traditional CV risk factors, the preva-
lence of CARD and pathologic PWV remained significantly higher in IIM (p< 0.05 for all), but no significant difference in SCORE
was observed. Overall CV risk based on calculated risk (modifications of SCORE) and ultrasound (US) examinations was com-
parable between IIM ad HC after PSM (CVR-SCORE p=0.457, CVR-SCORE2 p=0.130, CVR-US p=0.126). IMNM patients
had the most unfavorable CV risk profile among IIM subtypes. The calculated CV risk scores by SCORE and SCORE2 (in IIM
and HC), and mSCORE (in IIM) were reclassified according to CIMT and CARD. SCORE was the most inaccurate in predicting
CV risk in IIM, while there was a significantly higher proportion of reclassified patients compared to SCORE2 and mSCORE
(p=0.020). Age, disease activity, lipid profile, body composition parameters, and blood pressure were the most significant pre-
dictors of CV risk in IIM (p< 0.05 for all variables in bivariate analysis). The length of GC therapy was positively associated with
an increased count of carotid plaques and overall CV risk (by US examination) (p< 0.05 for both).

Conclusion: This cross-sectional cohort study in IIM patients demonstrated a significantly increased risk of subclinical ath-
erosclerosis and CV risk, and also an increased prevalence of traditional CV risk factors compared to HC with comparable
age and gender distribution. The most unfavorable findings were seen in IMNM patients. SCORE2 appeared to be the most
accurate tool for prediction of fatal CV events in IIM compared to SCORE and mSCORE, although it also underestimates
CV risk.

Supported by MHCR (023728; NV18-01-00161A; NU21-01-00146), SVV 260523; BBMRI.cz-LM2023033
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Background/Purpose: Interstitial lung disease (ILD) can affect up to 30% of the patients with idiopathic inflammatory myo-
sitis (IIM) and contributes significantly towards morbidity and mortality rates. The clinical and radiographic manifestations of
IIM-ILD are variable in the affected population. The objective of our study was to recognize the patterns of IIM-ILD and deter-
mine the treatment outcomes for these patients specific to the rural Appalachian population of West Virginia.

Methods: A retrospective observational cross-sectional study was performed between January 1, 2012 through August
31, 2022, at a medium sized academic medical facility located in the WV rural Appalachia. 115 patients with IIM were iden-
tified through electronic medical record system. Out of these, 29 patients who had coexisting ILD based on radiographic
findings and pulmonologist evaluation were included for the final analysis.

Results: Majority of the patients were females (n=22, 76%), never-smokers (n=19, 65%), and had a mean age of 60.17 +
12.92 years. Dyspnea (n=24, 83%) was the most common presenting symptom with mean modified Medical Research
Council (mMRC) scale of 2 + 1.2. The mean duration of symptoms at first encounter was 4.57 + 6.66 years. The most com-
mon IIM phenotypes were dermatomyositis (n=15, 52%) and polymyositis (n=8, 27.6%). In patients with available serology
testing (n=20), anti-Jo1 was present in 55% of the affected population(n=11). Radiographic patterns at presentation
(n=27) were indeterminate for usual interstitial pneumonia (UIP) (n=12, 44%), non-specific interstitial pneumonia (NSIP)
(n=5, 18%), and UIP (n=3, 11%). Treatment modalities included prednisone (n=20, 69%), azathioprine (n=14, 48%), myco-
phenolate mofetil (n=13, 45%), and nintedanib (n=2, 7%). Data for mMRC scale, computed tomography (CT), and pulmo-
nary function testing (PFT) before and after treatment was available for 19, 17 and 18 patients respectively. mMRC score
improved or remained stable in 89% of patients post treatment (n=17). Similarly, CT findings and PFT improved or remained
stable in 59% (n=10) and 67% (n=12) of the patients. Mortality rate during the study period was 21% (n=6).

Conclusion: Dermatomyositis was the most common phenotype and anti-Jo1 was the most observed antibody associated
with ILD. Similar findings were reported in larger retrospective cohort studies. The most common radiographic pattern in our
cohort was indeterminate for UIP compared to other cohorts with NSIP being the predominant CT finding. While comparing
the progression of ILD with other studies based on presenting symptoms, radiographic findings and PFT results, a higher
proportion of patients with stable and improved ILD was observed in our study. Despite improvement in the pulmonary dis-
ease with treatment, mortality rates were remarkably higher in this cohort compared to other ILD centers. Multiple extra-
pulmonary factors have been associated with poor prognosis in IIM-ILD, as such, the increased mortality in our cohort
may be due to non-pulmonary causes. Further prospective cohort studies are required to evaluate predictors of mortality
in IIM-ILD in this region.

Disclosure: F. Rida Ul Jannat: None; S. Kaur: None; B. Balakrishnan: None; V. Deepak: None; B. Buragamadagu:
None; R. Salyer: None; T. Landis: None.
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Background/Purpose: Approximately 1 in 4 people with RA have sarcopenia, defined as generalised loss of skeletal mus-
cle (SKM) strength and mass, resulting in an increased risk of falls, fractures and mortality. Resistance exercise is the most
effective treatment for sarcopenia and there is an unmet need for drugs that could augment or replace this, depending on
an individual’s physical ability. Pooled data from studies investigating tofacitinib for the treatment of RA demonstrated small
increases in serum creatinine (SCr) that were not associated with renal impairment and were inversely correlated with fall in
CRP. SCr levels are influenced by SKM mass, raising the possibility that tofacitinib has an anti-sarcopenia effect. The Rheu-
matoid Arthritis and Muscle (RAMUS) study sought to test this hypothesis.

Methods: The RAMUS study is an observational, single-arm study of RA patients commenced on tofacitinib as part of rou-
tine care. Enrolment criteria included meeting the 2010 ACR/EULAR classification criteria for RA and >1 sarcopenia risk fac-
tor (low appendicular lean mass index, CRP > 5, low grip strength or prolonged sit-to-stand test time). Prior janus kinase

Table 1: Primary, secondary and selected exploratory outcomes from the RAMUS study. Variables with significant change are highlighted in bold.
Secondary outcomes underwent multiple test correction using the Benjamini-Hochberg procedure. *Mean (95% confidence interval) and P-value
from one-way repeated measures ANOVA. **Median (interquartile range) and P-value from Friedman’s test.
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(JAK) inhibitor or recent glucocorticoid treatment were not permitted. Assessments were at baseline, 1 and 6 months. The
primary outcome was thigh and calf SKM volume determined by quantitative MRI. Whole body composition was measured
by DXA. Study procedures are summarised in Figure 1.

Figure 1: Time points and procedures in the RAMUS study.

Figure 2: Mean leg muscle volume (A), serum creatinine (B) and DAS28 (C) at each timepoint. Significantly different time points are denoted by *
(p < 0.05) or *** (p = 0.001).
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Results: 15 participants aged 41 – 73 years (mean 59) were enrolled (87% female). Median disease duration was 3.1 years
(range 1.5 – 24.8) and 60% (n = 9) were seropositive (anti-CCP, RF or both). At baseline, 67% (n = 10) took methotrexate
(no other conventional DMARDs were used), 87% (n = 13) were biologic naïve and median BMI was 31.8 kg/m2. All partic-
ipants completed the study. 60% (n = 9) had >1 interruption of treatment ranging from 6 – 30 days. At 6 months, increases
were observed in lower limb SKM volume (3.5% from baseline), SCr (9.0% from baseline) and self-reported physical activity;
changes in disease activity manifested earlier, from 1 month (see Table 1 and Figure 2). 47% (n = 7) achieved a good (n = 3)
or moderate (n = 4) EULAR response and 27% (n = 4) achieved ACR20. SKM volume increased significantly in the thigh but
not in the calf. The muscle compartment fat fraction did not change. Grip strength, gait speed and fat mass index did not
change. There was a trend towards increased weight. SKM volume correlated with grip strength (rs = 0.725, p = 0.003) at
baseline. There was no correlation between SKM volume and SCr (either at baseline or in the difference at 6 months).

Conclusion: Treating RA with tofacitinib for 6 months was associated with increased SKM volume, increased SCr and
increased self-reported physical activity. Possible mechanisms include a direct anabolic effect of JAK inhibition on SKM,
reduced systemic inflammation, improved RA symptoms or a combination of the above. Analysis of SKM tissue samples
from participants in the RAMUS study will provide mechanistic insight. These data merit further investigation in the form of
a randomised trial to test whether the improvements are specific to tofacitinib and whether combining JAK inhibition with
resistance exercise yields greater benefits.

Disclosure: J. Bennett: Pfizer, 5; K. Hollingsworth: Astellas Gene Therapies, 2, 5, 7; A. Pratt: Gilead,
5, GlaxoSmithKlein(GSK), 5, Pfizer, 5; M. Egail: None; C. Feeney: None; V. Di Leo: None; R. Taylor: None;
R. Dodds: None; A. Anderson: None; A. Sayer: None; J. Isaacs: AbbVie/Abbott, 6, AnaptysBio, 2, Annexon, 2, Astra-
Zeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 1, Galapagos, 2, Gilead, 1, GSK, 5, Istesso, 2, Janssen, 5, Kira Bio-
tech, 2, Ono Pharma, 2, Pfizer, 5, Revelo, 2, Sonoma Biotherapeutics, 2, Teijin Ltd, 2.
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Background/Purpose: Pneumocystis Jirovecii Pneumonia (PJP) is an opportunistic fungal infection with high morbidity and
mortality rates. Few studies to date have assessed the incidence of PJP among patients initiating disease-modifying anti-
rheumatic drugs (DMARDs) for idiopathic inflammatory myopathies. The objective of this study was to determine the inci-
dence of PJP among patients receiving treatment for idiopathic inflammatory myopathies.

Methods: Data were derived from the US-based electronic health records database, TrinetX. Patients selected for study
inclusion if they had greater than or equal to 2 ICD9-CM or ICD10-CM diagnosis codes for myositis and received at least
one prescription for a DMARD . Due to the retrospective and electronic medical records based nature of this study, items
from the ACR Classification Criteria were not available. PJP diagnosis was defined as hospitalization with diagnosis of
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PJP, any PJP code followed by any PJP treatment, or any diagnostic test positive for PJP. The primary outcome was the
incidence of PJP during the first 6 months of initiating DMARD therapy. The secondary outcome was the incidence of PJP
during the first 12 months of initiating DMARD therapy. Unadjusted incidence rate ratio and 95% confidence intervals were
calculated.

Demographics and clinical characteristics
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Results: This study identified 6,030 patients with myositis who initiated therapy with a DMARD, the most common being
methotrexate (2,826, 46.9%), followed by azathioprine (1,531, 25.4%) and mycophenolate mofetil (1,482 ,24.6%). The
majority of patients were female (4,532, 75.2%) and white (3,997, 66.3% ). The average age at diagnosis of myositis was
55.0 years. A minority (982, 16%) of patients received PJP prophylaxis, the most common of which was trimethoprim/
sulfamethoxazole (852, 14.1%). During the first six months of therapy after DMARD initiation, a total of 8 cases of PJP were
identified for an incidence rate of 2.9 cases per thousand patient-years. Among the eight patients who developed PJP, four
were female, the average age at diagnosis was 51.1 (SD 15.5 years), and 3 had received prophylaxis against PJP. The aver-
age time to PJP diagnosis from the index date was 69.6 days (SD 44.7 days). The incidence of PJP among patients with
structural lung disease at baseline (defined by chronic obstructive pulmonary disease or interstitial lung disease) was numer-
ically higher as compared to those without lung disease (incidence 5.3 cases vs. 2.0 cases per 1,000 person) with an inci-
dent rate ratio of 2.7, 95% (confidence intervals 0.67-10.67). After extending the evaluation period to 1 year after DMARD
initiation, no additional cases of PJP were identified, so the 12-month incidence of PJP was 1.45 cases per thousand
patient-years.

Conclusion: The incidence of PJP in patients receiving DMARDs for idiopathic inflammatory myopathy was lower than iden-
tified in previous literature. It is important to weigh this low incidence rate against potential harms of antimicrobial therapy
when deciding to initiate PJP prophylaxis. The risk of PJP in this population may be elevated among patients with structural
lung disease.

Disclosure: C. Bruggemeyer: None; S. Shah: None;D. Saygin: None;M. Putman: AbbVie/Abbott, 12, Trial participa-
tion, AstraZeneca, 12, Trial participation, Novartis, 2.

Characteristics of patients who developed PJP pneumonia
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Background/Purpose: Anti-SSa and Ro52 are commonly present in IIM. We previously reported an association of a more
severe early course of IIM-ILD with positive Ro52. The aim of this study was to evaluate if presence of anti-SSa and/or Ro52
is associated with more severe radiological and functional evolution of IIM-ILD over time.
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Methods: This is a longitudinal analysis of the Northwell Myositis cohort. All patients met 2017 EULAR/ACR IIM classification
criteria. ILD diagnosis was validated by manual chart review. Three groups were analyzed: anti-SSa /Ro52 double positive
(DP), anti-SSa/ or Ro52 single positive (SP), and both anti-SSa and Ro52 negative (DN). HRCT was scored as improved,
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stable or worsened on the last available scan compared to baseline. Serial FVC, FEV1, and DLCO comparisons from base-
line to most recent PFT were performed, percent change with annualized relative percent change were calculated. Improve-
ment or worsening on PFTs was defined as an increase or decrease of > 10% in 1 PFT parameter with no > 5% decrease or
increase in other parameters respectively. Descriptive statistics, T-tests, ANOVA tests, Fisher’s exact and Spearman’s cor-
relation tests were used for statistical analysis.

Results: Baseline demographics and clinical characteristics are reported in Table 1. Eighteen patients met inclusion criteria
and had > 2 serial HRCT/ PFT of which 7/18 (38.9 %) were DP, 6/18 (33.3%) SP and 5/18 (27.8%) DN. Median follow up
was 5 years (range: 1-13).At baseline, PFTs were similar between the groups (Table 2). On baseline HRCT, most observed
pattern across all groups was groundglass opacities followed by fibrosis (Table 2).

Honeycombing was reported in 14.2 % of DP but not seen in SP or DN groups.

HRCT showed improvement in four patients (1 DP, 2 SP and 1 DN), but mostly recorded stability (DP: 71.4%,5/7and SP:
66.6%, 4/6). Nine patients (DP: 71.4%,5/7 and SP: 66.7%, 4/6) improved by PFT criteria while no DN patients improved
(p=0.28). Four patients worsened: one by HRCT and 3 by PFT, all were seropositive (2 from SP and 2 from DP), no patients
in DN group worsened. FVC or FEV 1 did not improve in seropositive groups, but in DN mean FEV1 improved from baseline
74.2 % to 90.4% (p= 0.04). Mean annualized % change of PFT was not different between groups. Overall DLCO improved
in DN group (49% to 63%, p=0.03) and no improvement was seen in DP or SP groups, but weak improvement trend was
observed when positive groups were combined (p=0.05). DP group had overall stability across all PFT parameters over the
5 years follow up. In contrast DN and SP groups appeared to have a modest improvement during the first 2 years that was lost
by the 5th year follow up. At year 5 the change of all PFT parameters from baseline was not significant in all 3 groups (Figure 1).

Conclusion:While we previously reported the patients with diagnosis of IIM associated ILD with Ro52 positive antibodies may
have worse outcomes, this study demonstrates that after initial decline of PFT during first 2 years, pulmonary function stabilizes
over time irrespective of serological cluster. At the same time patients with negative of SSA/ Ro52 antibodies are more likely to
improve over the years as determined by FEV1 and DLCO. HRCT was not sensitive to changes and mostly reported stability.

Disclosure: S. Narain: None; C. Hu: None; M. Liu: None; K. Shargani: None; G. Marder: None.
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Background/Purpose: There is little to no data about the presentation and clinical course of anti-melanoma differentiation-
associated gene-5 antibody (anti-MDA-5) dermatomyositis patients in a primarily U.S. Hispanic population. We describe the
clinical presentation and outcomes of anti-MDA-5 dermatomyositis in our urban, majority Hispanic rheumatology patient
population.
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Methods: This is a multicenter, retrospective case series of patients with anti-MDA-5 dermatomyositis. All patients diag-
nosed with anti-MDA-5 dermatomyositis and encountered in the clinical setting from June 2015 to March 2023 at four aca-
demic medical centers in Los Angeles, California by rheumatologists or dermatologists were included. Demographics and
clinical characteristics were obtained. Descriptive statistics were presented using frequency and percent for categorical vari-
ables and median (IQR) for continuous variables. Associations between categorical variables were assessed using Pear-
son’s chi-squared or Fisher’s exact test, and differences in continuous variables were evaluated using a Wilcoxon rank
sum test or Kruskal-Wallis test. All tests were two-sided, and a p-value< 0.05 was considered statistically significant.

Results: A total of 30 patients with at least one positive assay for anti-MDA-5 dermatomyositis with a wide variety of clinical
manifestations were included (Table 1). Nearly three-quarters of our patients (73%) were Hispanic. Twenty-one patients
(70%) were female, with a median age of 40.5 years (IQR [26, 54]). Five patients were pediatric patients (< 18 years old). His-
panic patients were diagnosed with anti-MDA-5 dermatomyositis at a younger age compared to non-Hispanic patients
(median age 37.5 years vs. 56.0 years; p = 0.025) (Table 2). Male patients were more frequently diagnosed with inflamma-
tory arthritis compared to female patients (100% vs. 52.4% respectively; p = 0.027). There were 13 patients (43%) without
evidence of myositis. Twenty-five patients (83.3%) had evidence of interstitial lung disease (ILD), and a higher ferritin level
was associated with ILD (p = 0.049) (Table 3). There were 6 deaths in our cohort, of which 5 were ascribed to rapidly
progressive ILD.

Conclusion: In our primarily Hispanic population of urban Los Angeles, anti-MDA-5 dermatomyositis has a wide spectrum
of manifestations, with ILD being one of the most common clinical presentations. On average, Hispanic patients were diag-
nosed with anti-MDA-5 dermatomyositis at a younger age compared to the non-Hispanic patients in our cohort. Like prior

Table 1
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studies, there was an association between higher ferritin level and the presence of ILD. While skin ulceration has been
reported to be associated with lung involvement, the association was nonsignificant in our cohort, likely due to the small
sample size. This is a first study looking at clinical phenotypes of a primarily Hispanic U.S. population. Larger multi-
institutional studies are needed to better understand clinical phenotypes of this population in order to recognize and treat
anti-MDA-5 dermatomyositis in a timely manner, especially given the high proportion of amyopathy and ILD.

Disclosure: E. Alhassan: None; B. Yi: None; J. Rodman: None; L. Wise: AstraZeneca, 6, Aurinia Pharma, 2, 6,
GlaxoSmithKlein(GSK), 6.
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Table 3

580



Abstract Number: 0298

Accuracy of the 2017 European Alliance of Associations for
Rheumatology (EULAR)/American College of Rheumatology (ACR)
Classification Criteria and Myositis-Specific Autoantibodies-Based
Classification Criteria for Classifying Patients with Idiopathic
Inflammatory Myopathy

Tatiana Cobo1, Marta Domínguez2, Anna Pros3, Jose Luís Tandaip�an4, Laura Nuño5, JULIA MARTINEZ BARRIO6, Vega
Jovani7, Fredeswinda Romero8, Maria Esther Ruiz Lucea9, Eva Tomero Muriel10, Ernesto Trallero Aragu�as11, Javier
Narvaez12, Jordi Camins Fàbregas13, ALBERTO MARIANO RUIZ ROMAN14, Jesus Loarce-Martos15, Annika Nack16,
Esmeralda Delgado-Frías17, Francisca Sivera18, carolina Merino19, Antonio Juan Mas20, Alejandro G�omez G�omez1, Jose-
Maria Pego-Reigosa21, Maria Martin-Lopez22, Jesús Alejandro Valero23, Carmen carrasco-Cubero24, Mercedes Freire
Gonz�alez25, Iñigo Rúa-Figueroa26, Nuria Lozano Rivas27, Julio David Suarez Cuba28, Ana Isabel Turri�on Nieves29, María
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Background/Purpose: Limitations of the 2017 EULAR/ACR classification criteria have been suggested for classifying
patients with idiopathic inflammatory myopathies (IIMs) and myositis-specific antibodies (MSAs). On this point, Casal-
Dominguez et al recently developed a set of MSAs-based classification criteria that demonstrated perfect sensitivity and
specificity (1).

The objective of this study was to determine whether the EULAR/ACR classification criteria and the MSAs-based classifica-
tion criteria appropriately classify patients with IIMs, differentiating between incident and prevalent cases
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Methods: Multicenter cross-sectional study of a cohort of patients included in the Spanish Registry of patients with IIM
(Myo-Spain) (2). Patients were classified as incident group (time between diagnosis and study initiation ≤12 months) or prev-
alent group ( >12 months). The accuracy of the classification criteria according of the presence of different MSAs was
described. Differences between both groups were tested by Chi-square test. The sensitivity and specificity of the MSAs-
based classification criteria was determined. The percent of agreement and the Cohen’s Kappa coefficient was used to
measured correlations between the EULAR/ACR criteria and the MSAs-based criteria

Results: We included 542 patients with IIM diagnosis, 132 (24.4%) and 410 (75.6%) patients in the incident and prevalent
group, respectively. In the overall sample, the diagnosis could be classified with the EULAR/ACR criteria in 284 patients
(52.4%) and with the MSAs-based criteria in 344 patients (99.4%). Differentiating by MSAs type, patients were successfully
classified by EULAR/ACR criteria as follows: 57.6 % of anti-Jo1-positive patients; 49.3% of MSAs-positive myositis patients
(except anti-Jo1 antibody); 52.3% of MSAs-positive myositis patients; 52.5% of patients without MSAs antibodies (table 1).
No significant differences were found between the two groups (p >0,05). Regarding MSAs-based classification criteria,
patients were successfully classified as follows: 92.1% of anti-synthetase-positive patients and 100% of MSAs-positive
(except anti-synthetase antibody) patients (table 2). No significant differences were found between the two groups
(p >0,05).The sensitivity and specificity of the MSAs-based criteria were 100% in the incident group and 99.2% and
100%, respectively, in the prevalent group. The percentage of agreement between the EULAR/ACR criteria and the
MSAs-based criteria for IIMs was 49.2% in the incident group and 50.9% in the prevalent group. This value was 48.1%
and 60.2% in anti-Jo1-positive subgroup (Cohen’s Kappa=0).

MSAs-based classification criteria for classifying patients with IIMs and MSAs
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Conclusion: The degree of accuracy of the EULAR/ACR criteria for classifying patients with IIM diagnosis was lo, however,
the MSAs-based criteria showed excellent diagnostic accuracy. No agreement was found between both classification cri-
teria. Therefore, it seems necessary to review the classification criteria for MII, in which, in addition to including all MSAs,
the difficulty in classifying patients without MSAs should be considered.

(1) Casal-Dominguez M et al. Arthritis Rheumatol 2022. (2) Cobo-Ib�añez T et al. Reumatol Clin. 2022.

2017 EULAR/ACR classification criteria for classifying patients with IIMs
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Background/Purpose: Recent evidence suggests increased prevalence of venous thromboembolism (VTE) in patients with
idiopathic inflammatory myopathies (IIM). The literature on the clinical implications of VTE among IIM patients remains
scarce. We evaluated the recent trends in the mortality rates, length of stay (LOS), and cost of care (COC) of hospitalized
patients with IIM with or without VTEs.

Methods: The 2016-2019 Nationwide Inpatient Sample (NIS) database was accessed to identify all adult (18 years and
older) IIM patients hospitalized with or without VTE using ICD-10 codes. Baseline demographic characteristics and in-
hospital outcomes were compared between the two groups. A multivariate logistic regression analysis was used to calculate
the adjusted odds ratio (OR).
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Results: The total number of hospitalized patients with IIM was 15,165 of whom 715 (4.71%) had VTE. There was no signif-
icant difference in the baseline characteristics between the two groups concerning age, gender, race, co-morbidities and
hospital setting as shown in Table 1.0 (a). The mean age was 64.80 years (62.29-67.71) in patients with VTE with a male pre-
dominance (58%). The inpatient mortality rate in patients with VTE was significantly higher than those without (9.09%
vs. 3.98%, p< 0.003), with an adjusted OR 2.04 (95% CI 1.09-3.81), Table 1.0 (b). The highest rate of VTE was observed
in patients with dermatomyositis, 8.93%, amongst all subtypes of IIM. The mean LOS in patients with VTE was 13.10 days
(10.96-15.24) vs 7.93 days (7.55-8.31) in the comparison group (p< 0.001). The mean COC was significantly higher in
patients with VTE than those without, $36,733.67 vs $21,441.79 (p< 0.001).

Table 1.0 (b) - Unadjusted and adjusted odds ratios for risk of mortality in inflammatory myositis with VTE.

Table 1.0 (a) Baseline Characteristics, Mortality and Cost utilizations of inflammatory myositis admitted with or without VTE.
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Conclusion: VTE in patients admitted with IIM was associated with significantly higher inpatient mortality, COC and
increased LOS. These results may signify the need for appropriate VTE preventive strategies in IIM to improve patient out-
comes and impact on the healthcare system.

Disclosure: H. Chaudhary: None; B. Shrestha: None; S. Abi Doumeth: None; M. Mattar: None.
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Background/Purpose: Idiopathic inflammatory myopathies (IIMs) are a group of autoimmune disorders that cause inflam-
mation of the muscle. This includes dermatomyositis and polymyositis. Literature has been strongly supportive of the use
of capillaroscopy, particularly in dermatomyositis, for diagnosis and prognosis. However, many studies compare capillaro-
scopy in IIM to other rheumatic diseases such as scleroderma. There are few studies comparing capillaroscopy in IIM to
control populations. We report our findings against a healthy control population who do not have a history of Raynaud’s or
connective tissue disease.

Methods: Between January 2018 and 2023 we performed capillaroscopy in patients with diagnoses of dermatomyositis or
polymyositis following their first visit with active disease. For the primary analysis, we used multivariable linear regression to
estimate the difference in mean NVC scores between IIM patients and controls adjusting for age, sex, and smoking history;
95% confidence intervals (CIs) were reported. NVC scores included capillaroscopy density, dilated capillaries, giant capillar-
ies, micro hemorrhages, capillaries ramification, and capillaries disorganization. In the subset of patients with IIM, we
explored associations of patient characteristics with NVC scores using single variable linear regression model; regression
coefficients and corresponding 95% confidence intervals were reported. All P values are two sided without adjustment for
multiple testing. P values less than 0.05 were considered statistically significant.

Table 1. Baseline Characteristics
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Results: Baseline characteristics for 44 patients with IIM and 21 controls are shown in Table 1. Patients in the IIM group
were more likely to have higher NVC scores compared to controls after adjusting for age, sex, and smoking history (Figure 1).

In Table 2 we explore associations of patient characteristics with NVC scores using single variable linear regression in the
subset of patients with IIM. The mean giant capillaries score was 1.1 points higher for those with diminished upper extremity
muscle strength (95% CI 0.5 to 1.8 points).IIM patients with associated cancer had mean ramification scores that were 0.8

Figure 1. Jitter Plot of Nailfold Videocapillaroscopy Scores Points were jittered horizontally to minimize overlap of points.

Table 2. Single Variable Linear Regression Exploring Associations of Characteristics with Nailfold Videocapillaroscopy Scores in Patients with IIM
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points higher (95% CI 0.1 to 1.6 points) and mean disorganization scores that were 0.9 points higher (95% CI 0.3 to 1.5
points) than IIM patients without associated cancer.

Conclusion: Nailfold videocapillaroscopy shows statistically significant differences in density, dilation, giant capillaries, micro
hemorrhages, ramification, and disorganization when compared with healthy controls. Exploratory analysis suggests there
may be a correlation between giant capillary frequency with muscle strength as well as an increase in ramification and disor-
ganization in those with malignancy-related myositis.

Disclosure: M. Sullivan: None; M. Diaz-Menindez: None; C. Ball: None; B. Wang: None; F. Berianu: None.
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Background/Purpose: Inflammatory myopathies (IM) constitute a heterogeneous group of autoimmune muscle diseases.
These can occur in isolation, associated with other autoimmune disorders, or as a development of some neoplasia. Different
types of IM include dermatomyositis (DM) and polymyositis (PM). Magnetic resonance or electromyography can be helpful in
the diagnosis, along with the performance of a biopsy. These entities have a higher risk of occult neoplasms, and cancer is
one of the leading causes of death. Therefore, it is essential to understand the clinical, laboratory, and imaging characteris-
tics in patients with IM associated with cancer. Our country’s information on this pathology and its association with cancer is
limited. Therefore, generating new knowledge and broadening interest in research in this area is essential.

Methods: A descriptive, retrospective, cross-sectional study of a cohort of patients treated at Fundaci�on Valle del Lili in Cali,
Colombia, was performed between 2011 and 2022. All participants accomplished the American College of Rheumatology
(ACR) criteria for adult inflammatory myopathies, and statistical analyzes were performed using Stata® version 14 (Stata-
Corp, College Station, TX, USA). Quantitative variables were presented as means (standard deviation) or medians (inter-
quartile range).

Results: A total of 112 patients from 2011 to 2022 were included. The patient’s median age at inclusion was 47,4 (± 18)
years, with age at onset of symptoms of 41,2 (±19,4) years, being all females (100%). The primary inflammatory myopathies
diagnosed were dermatomyositis 51 (45,5%), polymyositis 39 (34,8%), and juvenile dermatomyositis 9 (8,1%), which pre-
sented a disease evolution time of 48 (120-12) months. Some of the most prevalent clinical characteristics were symmetric
weakness 64 (57%), upper limb weakness 63 (56%), myalgias 56 (50%), respiratory distress 31 (27,7%), arthralgia
46 (41%), and rash in Heliotrope 20 (17,9%). Additionally, 42 (37,5%) patients had muscle biopsy confirmation, and a myo-
pathic pattern on EMGwas evidenced in 67 (59,8%) individuals. 89 (79,5%) patients were treated with corticosteroids with a
weekly dose of 35 (70-5) mg; other treatment included rituximab 33 (29,5%) with 2 (3-1) cycles approximately, azathioprine
40 (35,7%) and methotrexate 18 (16,1%). 13 (11,6%) patients were diagnosed with cancer; thyroid cancer was the most
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common 4 (30,8%). The time between myopathy and an oncologic diagnosis was 11 (13-2) months. A bivariate analysis
was made evaluating the relationship among cancer and no cancer patients; some variables statistically significant were
age (P < 0.01), use of corticosteroids (P < 0.05), Gottron´s papules (P < 0.017), digital ulcers (P < 0.036) and a myopathic

Patients characteristics, comorbidities, treatment, and outcomes
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pattern on EMG (P < 0.032). In this cohort, 4 (3.5%) patients died because of their underlying disease, and 98 (87.5%) pre-
sented a good evolution.

Conclusion: The characterization of patients with inflammatory myopathies and cancer in our country is essential due to its
limited information, and it also opens the doors to generate new prospective studies that make it possible to create associ-
ations with a more significant statistical impact that guides early interventions in this type of patients.

Disclosure: B. Juan D.: None; R. Robert: None; I. Nieto-Aristizabal: None; K. Enriquez: None; S. Zura: None;
A. Echeverri: None; A. Hormaza-Jaramillo: None; D. Aguirre-Valencia: None.

Bivariate analysis
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Background/Purpose: Statin-induced immune mediated necrotizing myopathy (IMNM) is a subtype of inflammatory myop-
athy associated with anti-3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR) autoantibodies. This condition is character-
ized by progressive muscle weakness leading to severe disability. Treatment is not well established, but usually includes high
doses of glucocorticoids (GCs). Therapeutic effects are often disappointing. Side effects are common and related to the high
doses of GCs. Intravenous immunoglobulins (IVIG) may be effective in the treatment of IMNM.

Our aim was to compare two therapeutic protocols in IMNM; a) standard therapy including high doses of GCs, and b) a GC-
free protocol.

Methods: Patients consecutively diagnosed with statin-induced IMNM in our centers from January 2017 to November 2022
and followed for at least 3 months were included.

IMNMwas diagnosed according to the definition of the European Neuromuscular International Workshop 2016. Clinical data
was extracted retrospectively from the patients’ clinical records.

Remission was defined as no disease activity according to 2016 ACR/EULAR response criteria in myositis.

Treatment was assigned to the patients considering the current recommendations and contraindications of the therapies
available. In patients with comorbidities that limit the use of glucocorticoids, a steroid-free regime was agreed through a
shared decision between the physician and the patient.

Results: We included 24 anti-HMGCR positive patients. Main features and treatment of the patients are summarized in
TABLE.

A GC-free regimen based on the use of IVIG 2g/kg every month for at least 3 months was used in 5 (20.8%) patients. The
remaining received standard treatment including GCs.

At baseline, general demographic data, MMT-8 and CK levels were similar in both groups. Comorbidities were higher in
patients treated with the GCs free protocol.
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Remission or low disease activity was achieved in 21 patients (87.5%), including all 5 patients who did not receive GCs (after
a mean of 4.1 ± 1.1 months).

However, 3 (15.8%) of the 19 patients receiving glucocorticoids did not achieve remission or low disease activity.

The time to remission or CK normalization was similar in both groups.

Conclusion: In our series of patients with anti-HMGCR positive IMNM, we found that patients can achieve remission without
glucocorticoid treatment.

Disclosure: D. Martinez-Lopez: None; C. Corrales Selaya: None; D. Prieto-Peña: None; P. Szczesny: None;
A. Notarnicola: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Jans-
sen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; I. Lundberg: Argenx, 6, Astra-Zeneca, 5, Boehrin-
ger-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, Corbus Pharmaceutical, 6, EMD Serono Research & Development
Institute, 6, Janssen, 6, Kezar, 6, Novartis, 11, Octapharma, 6, Orphazyme, 6, Pfizer, 1, Roche, 11, Xencor, 6;
M. Dastmalchi: None.

Table: General features of 24 patients diagnosed with HMGCR positive IMNM.
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Background/Purpose: CD8+ cytotoxic lymphocytes (CTLs) play a crucial role in the myoinjury of polymyositis (PM). None-
theless, conventional treatment for PM depends on high-dose glucocorticoids with or without other nonspecific immuno-
suppressants. Some patients are refractory to these treatments while others suffer from adverse effects. T cell activity can
be suppressed with calcineurin inhibitors but often insufficiently because of their renal toxicity at high dose ranges. Abatac-
ept was effective to PMmodel of mice, but it could not exhibit its efficacy against idiopathic inflammatory myositis in a phase
III clinical trial. Therefore, developing novel therapeutic strategies that is specific to the pathophysiology of PM and safe are
still demanded. To further investigate the pathophysiology of PM, which is idealistic to be done with human resource, we
aimed to develop an ex vivo model of CTL-mediated myoinjury utilizing muscle cells and regenerative CTLs (rCTLs) derived
from human induced pluripotent stem cells (hiPSCs).

Methods: Human iPSCs were established from peripheral blood-derived CD34+ hematopoietic stem and progenitor cells of
PM patients, who met the Bohan and Peter criteria. Additionally, HLA-A haplotype analysis of the hiPSC-donors were per-
formed. HLA-A*24:02+ or HLA-A*24:02- hiPSCs were transfected with adoxycycline (Dox)-inducible MyoD vector. After over-
night culture with Dox, hiPSCs highly expressing MyoD were sorted and re-cultured to expand in undifferentiation medium
without Dox. These cells were differentiated into muscle cells in a differentiation condition with Dox. Human iPSC-derived
rCTLs established from WT1-specific primary CTLs were activated by an HLA-A*24:02+ lymphoblastoid cell line presenting
a mutant WT1 peptide (mWT1), which binds more strongly to HLA-A*24:02 than the nature WT1 peptide. Activated rCTLs
were cocultured with the muscle cells pulsed with mWT1. The cytotoxicity of rCTL was evaluated by fluorescence of calcein
released from the pre-labeled muscle cells. Student’s t-test and Tukey’s test were used for statistical analysis.

Results: Mutant WT1 pulsed muscle cells derived from 2 cell lines of HLA-A*24:02+ hiPSCs were killed by rCTLs, respec-
tively. The cytotoxicity was dependent on the number of rCTLs. In addition, the cytotoxicity was suppressed when mWT1
was not pulsed to the coculture, when tacrolimus was added to the coculture, or when the cocultured muscle cells were
derived from HLA-A*24:02- hiPSCs.

Conclusion: By using hiPSCs, we established a human cell-derived cytotoxic myoinjury model, which is MHC class I
restricted and antigen-specific. This model would facilitate the analysis on the mechanism of CTL-mediated myoinjury in
human and dissect the pathophysiology of PM.
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Background/Purpose: Autoimmune activation in the setting of vaccination against coronavirus disease 2019 (COVID-19) is
a well-documented phenomenon in the medical literature. For patients with idiopathic inflammatory myopathies (IIM), there is
a concern that vaccinations can cause disease flares. Data regarding this topic in this heterogenous patient population
remains sparse. Our aim was to evaluate the incidence of myositis flares in IIM patients following vaccination against
COVID-19 in a minority majority cohort.

Methods: Patients fromMontefiore Medical Center who met 2017 EULAR/ACR classification criteria for IIM were included in
this retrospective cohort study. 152 patient records from the year 2020 onwards were searched for dates of COVID-19 vac-
cinations and incidence of disease flares, defined as myalgias with elevations in creatine kinase over two times the upper limit
of normal within 3 months of vaccination. A bivariate analysis was done in those who were vaccinated to determine possible
covariates associated with disease flares, including IIM subtypes, the presence and severity of interstitial lung disease (ILD),
and concurrent immunosuppressive therapy.

Results: Of the 152 IIM patients included in this cohort study, 84 (55%) were vaccinated against COVID-19. Of the 84 vac-
cinated patients, 5 (6%) experienced a disease flare. All flares occurred after the primary vaccine series of either Pfizer
(n= 3/5, 60%) or Moderna vaccines (n= 2/5, 40%). There were no statistically significant increases in disease flare incidence
in patients with Polymyositis, Dermatomyositis, Amyopathic Dermatomyositis, Mixed or Undifferentiated Connective Tissue
Disease, Necrotizing myopathies, or Inclusion Body Myositis. However, there were statistically significant increases in the
incidence of disease flares in patients with moderate ILD (p=0.03) and progressive ILD (p=0.05). There were also statistically
significant differences noted in the incidence of disease flares in patients taking Rituximab (p= 0.01) and Cyclosporine
(p=0.02), while there were no similar trends observed for those on other immunosuppressive agents or those on acute or
chronic steroids, as seen in Table 1.
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Table 1: Continued

Table 1: Bivariate association of flare with covariates among those COVID vaccinated
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Conclusion: There were no statistically significant increases in disease activity for IIM patients after COVID-19 vaccination.
However, disease flare incidence was increased in IIM patients with moderate or progressive ILD, as well as those taking
Rituximab and cyclosporine. More research is needed to further investigate the link between ILD and vaccination-related dis-
ease flares. In the meantime, providers should remain vigilant in monitoring for disease activity after COVID-19 vaccination in
IIM patients with ILD and those on immunosuppressive agents.

Disclosure: H. Weisleder: None; A. Valle: None; X. Xie: None; S. Mahmood: Qiagen, 6.
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Background/Purpose: Antisynthetase syndrome (ASSD) is a systemic autoimmune condition characterized by the positiv-
ity of anti-aminoacyl-transfer-RNA synthetases antibodies (ARS) and the occurrence of the classic triad, encompassing
myositis, arthritis, and interstitial lung disease (ILD).

There is a higher prevalence and increased severity of ILD in patients with ASSD compared to other idiopathic inflammatory
myopathies (IIM). The leading prognostic role of ILD in ASSD prompted a focused search for laboratory markers able to pre-
dict lung involvement occurrence and progression. ARS specificities have been associated with phenotypically distinct

Table 2: Demographics
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subgroups at disease onset. However, it doesn’t seem to be significant differences among the groups in the clinical spec-
trum, time course and prognosis.

Anti-Ro52 antibodies (anti-Ro52) are systemic autoantibodies addressed against the Tripartite motif-containing protein
21 found in several connective tissue diseases and up to 50% of ASSD patients. In patients with other IIM, anti-Ro52 posi-
tivity has been associated with a rapid progression (RP) of ILD and a poorer prognosis, whereas its role in ASSD is still uncer-
tain. Our objective was to to assess the prevalence and clinical significance of anti-Ro52 antibodies in a cohort of patients
with ASSD.

Methods: Ambispective analysis of clinical, imaging and laboratory characteristics, therapeutic approaches, and outcome
of 56 ASSD patients progressively enrolled at our hospital.

Results:We identified 32 anti-Ro52 positive and 24 anti-Ro negative ASSD patients. The prevalence of ILD and myositis at
baseline were similar between the two groups. In contrast, some skin lesions (mechanic’s hands and Gottron’s papules/
sign) were significantly more prevalent in anti-Ro52+, whereas arthritis was more frequently seen in anti-Ro negative patients
(see Table 1). We did not observe a strong association of co-occurring anti-Ro52 antibodies with any of the ARS.

No differences in oxygen need and ILD patterns, therapeutic approaches, outcome measures, and prognosis were
observed (Table 2). Overall mortality was 11% (6 subjects). No differences in mortality, overall and disease-related, between
anti-Ro52+ and anti-Ro52- patients were observed. Survival curves were not different at any time point (Log-rank test,
p-value 0.608).

Conclusion: Overall, the presence of anti-Ro52 antibodies seems to be related to a higher prevalence of skin lesions, but
not with ILD. Although they could affect the clinical characteristics of ASSD, they do not seem to influence the prognosis.
No differences in relapses, RP-ILD, or mortality were observed when compared to anti-Ro52 negative patients

Disclosure: J. Narvaez: None; P. Vidal-Montal: None; E. Cañadillas-Sanchez: None; P. Maym�o: None; J. Palacios:
None; M. Aguilar: None; M. Roig: None; J. Nolla: None.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM, myositis) are a systemic autoimmune disease leading to
debilitating muscle weakness and significant limitations in daily activities. Physical activity monitor (PAM) are validated and
recognized measures of the frequency and intensity of physical activities. Given the urgent need for objective, continuous,
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longitudinal outcome measures of physical activity and function in myositis, we assessed compliance, reliability, and validity
of widely used commercial PAM – Fitbit© in evaluating physical activity in myositis patients.

Table 1. Demographic characteristics of participants

Table 2: Cross-sectional association of Fitbit measures (average daily steps per minute, and average peak cadence) with various myositis outcome
measures at baseline.
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Methods: "Myositis Patient Centered Tele-Research (MyPACER)" is a multi-center observational prospective study con-
ducted over 6 months. The study had two cohorts, 1. Tele-Research Cohort (TRC): patients were remotely enrolled from
any location in the United States, and 2. Center-Based Cohort (CBC): a traditional cohort with enrollment from the 2 myositis
centers. Functional and Patient-Reported Assessments were completed monthly, including a health assessment question-
naire, patient global disease activity, PROMIS-physical function 20 and functional tests timed up-and-go (TUG), and sit-
to-stand (STS)). Participants were asked to use their waist-based Fitbit (≥10 hours/day), ≥ 7 days/month. Average steps
per minute & Average peak cadence were evaluated using Fitbit data.

Results: 120 IIM patients (mean age 55.5+/- 13.43, 75% females, 80.8%white), who completed baseline visit were enrolled
in the study, comprising 82 in the Main TRC group, 21 in Local TRC and 17 in the local CBC (table 1). There were 51.7% DM,
39.2% PM, and 9.1% NM. The TRC and CBC cohorts were similar in demographics and disease subtypes. Age was signif-
icantly correlated with the average steps per minute (Ave Step/min) (p=0.01) but not with ave. peak cadence, showing a
decrease in steps with advancing age. Gender, race/ethnicity or disease subtypes were not associated with PAMmeasures.

On data analysis, 90% patients completed at least one valid day on their Fitbit devices. The compliance with Fitbit was very
high with participants wearing devices on most days of the week (Ave. = 6.52 days) for the most visits (Ave. 5.73 visits), with
similar results for remote or local recruitment. Ave steps per minute and peak cadence showed strong test-retest reliability
(r=0.89 and r=0.86, p< 0.0001 & p= 0.0001) and were strongly correlated within-patient. Regarding validity at baseline,
ave steps/mins was significantly associated with myositis, skin disease, extra-muscular global, PROMIS physical function
and functional tests, HAQ score but not with other myositis core set measures (Table 2).While the ave. peak cadence was
significantly associated with MMT-8, physician and patient global disease activity as well as fatigue, myalgia, myositis,
TUG, but not with HAQ, CK, and extra-muscular disease activity (Table 2).

Conclusion: In a large IIM cohort, Fitbit physical activity monitor variables demonstrates favorable compliance and psycho-
metric properties with a strong test-retest reliability and association of several patient and physician-reported measures.

Disclosure: A. Sharma: None; s. keret: None; R. Lomanto Silva: None; T. Chandra: None; J. Levin: None;
S. Moghadam-Kia: None; C. V. Oddis: Boehringer-Ingelheim, 5, Cabaletta, 5, EMD Serono, 5, Novartis, 5, Pfizer, 1;
R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim,
2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono,
2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck,
2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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Background/Purpose: Anti-melanoma differentiation-associated gene 5 (MDA5) antibody-positive dermatomyositis
(DM) is frequently complicated by rapidly progressive interstitial lung disease (ILD) and is life-threatening especially in the
early stages. Therefore, triple therapy using glucocorticoid (GC), calcineurin inhibitor (CNI) and cyclophosphamide is recently
recommended from the early onset. On the other hand, it has also been known that cutaneous symptoms including skin
ulcers, papules on the palmar side, and panniculitis are common and afflict patients. However, the long-term prognosis
including not only ILD but also the recurrence of skin symptoms is poorly understood. In this study, we assessed the long-
term survival rate and recurrence rate in anti-MDA5 antibody-positive DM.

Methods: This retrospective study included patients with anti-MDA5 antibody-positive DM who were admitted to our divi-
sion from January 2004 to March 2023. Patients who were alive 6 months after the initial hospitalization were classified into
the survival group, and those who had died within 6 months were classified into the death group. In addition, the patients
were divided into triple therapy (GC, CNI and cyclophosphamide) and GC therapy (GC alone, or GC and CNI). We first ana-
lyzed the long-term survival rate in all patients, over 10 years in some patients, and then analyzed it in each group.

The median age of the survival and death group

(a) Survival rate in all patients with anti-MDA5 antibody-positive DM, (b) Recurrence-free survival rate in survival group

(a) Long-term survival rate in Triple and GC therapy, (b) Recurrence-free survival rate in Triple and GC therapy
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Results: Sixty-eight patients with anti-MDA5 antibody-positive DM were enrolled, two of whom died of malignant tumors
within 6 months of onset and were excluded from the analysis. The median age of the patient was 51.5 (range,
20-85 years), and the number of women was 40 (74%). All but one of the 66 patients had ILD. Forty-seven out of
66 patients (71%) were classified into the survival group and 19 (29%) into the death group. The median age of the
death group at onset was significantly higher than that of the survival group (62 and 50 years old, respectively,
p = 0.0013, Figure. 1). Survival rate declined rapidly to �70% by 13 weeks after admission but did not decline signifi-
cantly thereafter (Figure 2 (a)). However, a small number of patients died of ILD one to two years after the onset.
Long-term follow-up of the survival group showed that dermatomyositis tended to recur until approximately 50 weeks
after the initial admission (Figure 2 (b)). The breakdown of recurrence included not only ILD but also exacerbation of skin
symptoms such as skin ulcers. Between triple therapy and GC therapy, there was no significant difference in median age
(52.5 and 50 years old, respectively, p = 0.1125), female ratio (55.9% and 65.6%, respectively, p = 0.4182) and serum
ferritin levels (658.9 ng/ml and 511.9 ng/ml, respectively, p = 0.2519). Furthermore, there was no significant difference in
long-term survival and recurrence-free survival between triple therapy and GC therapy (p = 0.18 and 0.49, respectively,
Figure 3).

Conclusion: The survival rate of anti-MDA5 antibody-positive DM rapidly declines by three months after onset. When
skin symptoms are also taken into account, the recurrence rate remains relatively high until several years after the onset.
There was no superiority of Triple therapy over GC therapy with respect to long-term survival and recurrence rate in this
study.

Disclosure: J. Nakamura: None; T. Nagashima: None; K. Sato: None.
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Background/Purpose: The burden of osteoarthritis related to high body mass index (BMI) in OECD countries is a significant
public health concern. Osteoarthritis is strongly associated with obesity, and the increasing prevalence of obesity in many
OECD countries has contributed to the rising burden of osteoarthritis. This study was aim at assessing the Global Burden
of Osteoarthritis due to High BMI, in 38 OECD Countries from 1990-2019.

Methods: his study compiled 38 OECD Countries data on the duration of disability caused by osteoarthritis
(OA) linked to high BMI from the Global Burden of Disease (GBD) 2019 dataset. The analysis systematically examined the
burden of disability attributed to OA in relation to high BMI, considering factors such as age, sex, and annual percentage
of change (APC).
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Results: There has been a significant increase in the total number of Disability-Adjusted Life Years (DALYs) attributed to
Osteoarthritis due to an alarming rise in body mass index (BMI) between 1990 and 2019. The study reveals that the DALYs
increased by 116% (95%UI: 102%-144%) during this period, indicating a concerning trend in the burden of the disease.

The analysis of age standardized DALYs provides further insights into the impact of Osteoarthritis across different countries.
In 2019, the highest age standardized DALYs were observed in the United States, with a rate of 59 per 100,000 individuals
(95%UI: 25-128). Following closely behind was Australia, with a substantial burden of Osteoarthritis reflected in the age stan-
dardized DALYs.

On the other end of the spectrum, Japan exhibited the lowest age standardized DALYs for Osteoarthritis in 2019, with a rate
of 22.44. This suggests a relatively lower burden of the disease in Japan compared to other countries analyzed in the study.

Furthermore, when considering the annual percentage change in DALYs, Australia experienced the highest increase at 47%,
indicating a rapid escalation of the disease burden within the population. Chile followed closely behind with a substantial
annual percentage change in DALYs. These findings underscore the urgency for targeted interventions and preventive mea-
sures to address the rising burden of Osteoarthritis in these countries.

Age-wise distribution of DALYs, Counts, Osteoarthritis, 1990 and 2019 in 38 OECD Countries

Sex wise burden of Osteoarthritis due to High BMI in OECD Countries
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Conclusion: The burden of osteoarthritis associated with high BMI in OECD countries is a pressing issue. Combating this
burden requires collaborative efforts from policymakers, healthcare providers, and individuals themselves. By promoting
healthy lifestyles, early intervention, and evidence-based management strategies, it is possible to reduce the impact of
obesity-related osteoarthritis and improve the overall health and well-being of affected individuals and societies.

Disclosure: D. Gadhiya: None; U. Patel: None; H. Chhayani: None; K. Shah: None; S. Patel: None; V. Adedara:
None; D. Patel: None; H. Desai: None.
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Background/Purpose: Chronic pain is an unmet need in osteoarthritis (OA) as current therapies have limited analgesia and
side effects. The chemokine CCL17 mediates inflammatory pain and blocking CCL17 (via anti-CCL17 monoclonal antibod-
ies [mAb] or CCL17 knock-out) reduces pain and joint disease in murine arthritis. GSK3858279 is a novel, high affinity,
human mAb that functionally inhibits CCL17. The objective of this study is to present efficacy, safety, pharmacokinetic
(PK) and immunogenicity data from Part B of a first-in-human, 2-part, phase I, randomized, double-blind, placebo (PBO)-
controlled study evaluating GSK3858279 for OA pain (NCT03485365).
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Methods: Participants with knee OA per ACR criteria, Kellgren and Lawrence (KL) score ≥2 and average daily pain score 4–
9 by 11-point numerical rating scale (NRS), were randomized (1:1) to weekly subcutaneous (SC) GSK3858279 or PBO for
8 weeks. Co-primary endpoints were change from baseline (CFB) to Week 8 in average and worst knee pain intensity. Par-
ticipants completed a daily pain NRS. Pain medication was prohibited, except paracetamol (≤3g/day) as rescue medication
(not 24h before a study visit). Exploratory endpoints included CFB in Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC) pain and function scores. Samples for analysis of GSK3858279 serum concentration and immunoge-
nicity were collected to Week 20. A Bayesian repeated measures model using non-informative priors was fitted to CFB data;
95% credible intervals (CrI) for treatment differences were calculated.

Results: All 48 participants in Part B completed the study (2 participants in the PBO arm discontinued treatment). Partici-
pant characteristics were comparable; however, more participants in the GSK3858279 arm were male and KL grade
4 (Table). GSK3858279 was rapidly absorbed after SC administration (median Tmax �2 days), with steady concentrations
predicted by Week 8. Anti-GSK3858279 Abs were detected in 5/24 (21%) and 1/24 (4%) participants who received
GSK3858279 and PBO, respectively; PK profiles for these participants were consistent with profiles in those without anti-
drug Abs. For the co-primary endpoints of average and worst knee pain intensity, GSK3858279 showed greater improve-
ment versus PBO at all timepoints (Figure). At Week 8, the difference (95% CrI) in CFB for GSK3858279 versus PBO was
−1.18 (−2.15, −0.20) and −1.09 (−2.29, 0.12) for average and worst knee pain intensity, respectively (probability of true dif-
ference < 0: >99% and 96%). GSK3858279 showed greater improvement in WOMAC pain and function scores versus PBO
(Figure). At Day 57, the difference (95% CrI) in CFB for GSK3858279 versus PBO was −1.41 (−2.35, −0.46) for pain and
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−1.29 (−2.28, −0.29) for function (probability of true difference < 0: >99% for both). Adverse events (AE) occurred in 21/24
(88%) and 15/24 (63%) participants, GSK3858279 and PBO, respectively. There were no serious AEs or deaths.

Conclusion: Weekly dosing for 8 weeks with GSK3858279 has clinical activity (improved pain scores) and a favourable
safety profile in patients with OA knee pain. These compelling data warrant further study of the effectiveness and safety of
GSK3858279 in people with OA pain.

Disclosure: J. Singh Nijjar: GSK, 3, 11; K. Abbott-Banner: GSK, 3, 11; R. Ray: GSK, 3, 11; S. Munoz Vicente: GSK,
3, 11; J. Bentley: GSK, 3, 11; C. Muya: GSK, 3, 11; S. Siederer: GSK, 3, 11; E. Panoilia: GSK, 3, 11; D. Bass: GSK,
3, 11; D. Fernando: GSK, 3, 11; E. Emery: GSK, 3, 11.
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Background/Purpose: To assess patient outcomes from an Osteoarthritis Management Program (OAMP) situated in an
academic medical center.

Methods: Eligibility for this open cohort study included adults with knee or hip osteoarthritis (OA) who attended at least one
OAMP visit from 7/1/2017 to 1/15/2021. The OAMPwas designed to deliver 1-5 visits across 12 months. A multidisciplinary
team provided OA education and self-management; exercise and nutrition; weight loss; pharmacologic management; and
assessed mood, sleep, quality of life, and disordered eating patterns. Patient BMI, pain and function were assessed at each
visit. Primary patient outcomes included pain rated on the 0-10 Visual Analogue Scale (VAS) and function assessed by the
30-Second Chair Rise test and Timed-Up-And-Go (TUG).

Results: Of the 953 patients attending 2531 visits, most were female (72.6%), older (62.1 ± 10.8), and Caucasian (91.1%).
Half (48.5%) were employed and most were insured by Medicare (51.2%) or commercial health insurance (38.8%). Obesity
was prevalent (BMI 40.9 ± 10), and bilateral knee OA was the most common diagnosis (42.6%). Assist device use was com-
mon (32.95%). Pain changed insignificantly from an average baseline in men of 4.22 ± .177 (0-10 VAS) to 4.78 ± .63 at
12 months. Women also had no significant change in pain. Overweight or obese men had a decrease in BMI over the first
12 months from baseline BMI of 42.25 ± .58 to 40.10 ± .92. Overweight or obese women did not had a significant decrease
in weight with baseline BMI 42.22 ± .37 and 12 month BMI 41.28 ± .58. Baseline functional testing scores were lower than
normal values for a population of this age, with no significant differences between women and men or after completion of
OAMP treatment. Patients with severe baseline pain (7-10 on the VAS) were 94% (95% CI 1.61-2.36) more likely to report
decreased pain after OAMP treatment than patients with lower baseline pain. Patients with a starting BMI of 40+ were
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Table 1. Patient Characteristics at Initial Clinic visit

Figure 1. Change in BMI, Pain (0-10 VAS), 30 sec chair rise test, and TUG time from baseline to 12 months.
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60% (95% CI 1.2-2.1) more likely to lose weight than patients with a lower BMI. Patients who did not have health insurance
had a shorter treatment duration.

Conclusion: This open cohort study of a guideline-driven OAMP demonstrates that patients with the highest baseline pain
and BMI were more likely to experience reductions in pain and BMI respectively. Uninsured patients had the shortest treat-
ment duration. Next steps will be to identify the baseline characteristics of patients who will benefit most from OAMP treat-
ment and to continue exploration of barriers to guideline-recommended care. OA continues to be an under-treated
chronic disease and these results an important start to understanding patient outcomes related to OAMP programs within
the U.S. healthcare system.

Disclosure: K. Miller: None; D. Vundamati: None; L. Baier: None; R. Brown: None; T. Yue Yu: None; C. Bartels:
Pfizer, 5.
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Background/Purpose: Radiographic joint space width (JSW) is commonly used to assess structural progression in ran-
domized controlled trials and observational studies of knee osteoarthritis (KOA). No reference standards for healthy knee
aging in terms of JSW have been established. Our objective is to establish healthy knee aging norms for medial fixed JSW
(fJSW) by estimating sex-specific distribution percentiles in knees without OA (i.e., no osteophytes [i.e., Kellgren-Lawrence
grade [KLG] grade 0]) and no frequent knee pain, from age 45 to 90 years.

Table 2. Clinic Utilization and Growth. *Psychologist started March 2021. **COVID-19 Clinic Closures 3/9/20-5/31/20. ***Clinic opened July
1, 2017.
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Methods:We identified x-rays of healthy knees, defined as knees with no evidence of OA (i.e., KLG grade 0) and no reported
frequent knee pain (i.e., pain on more than half the days of the past 30 days) from the Johnston County Osteoarthritis Study
(JoCoOA), the Multicenter Osteoarthritis Study (MOST), and the Osteoarthritis Initiative (OAI). Participants in all three studies
underwent fixed flexion PA knee radiography at baseline and during �7 years of follow-up for MOST and OAI and between
1999 to 2018 for JoCoOA. We fit a linear mixed model for medial fJSW (x=0.250) with random effects for participants and
knees within participants; fixed effects for age as a cubic polynomial, sex, race, and study; and all two-way and three-way inter-
actions to allow for study heterogeneity and differences by sex and race, where age was the metameter of time. Only time-
points with KLG=0 x-rays and no participant-reported frequent knee pain were included in the analysis.

Results: The sample consisted of 3,116 participants who contributed 4,670 knees with at least one healthy time point, for a
total of 12,347 healthy time point observations, including 2,349 from JoCoOA, 5,760 from MOST, and 4,238 from OAI. Par-
ticipants self-identified as Non-Hispanic White (83%) and African American (17%), with 58% reporting female sex. Figure 1
shows sex-specific distributions of medial fJSW in healthy knees from age 45 to 90 years, with estimated percentile curves.

Conclusion: The natural history of medial fJSW among healthy knees is gradual loss with age. Women experiencing healthy
knee aging had less fJSW than men across the spectrum of age. A large heterogeneity of medial fJSW in healthy knees was
observed at all ages between 45 and 90 years. Healthy knee aging reference norms will aid our understanding of the natural
history of fJSW.

Figure 1. Healthy knees by sex
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Background/Purpose: Altered gait patterns, including high variability or muscular co-contraction, can increase fall risk and
worsen disease progression in people with knee osteoarthritis (OA). However, the neural substrates underlying altered
motor performance during walking in this population are unknown. Over-recruitment and reduced frontal lobe capacity dur-
ing walking with or without a cognitive task have been reported in other populations with gait impairments but have not been
examined in knee OA. Our objectives were (1) to assess frontal lobe activation during single- and dual-task walking in people
with knee OA and (2) to examine the association of frontal lobe activation with motor and cognitive performance.

Methods: Individuals with symptomatic knee OA (n=20, Table 1) completed three tasks, (1) single-task walking (STW) at a
self-selected pace for 8 bouts of 30s interspersed with 11-15s standing periods, (2) subtraction by 7 from a 3-digit number
while seated (Serial 7), and (3) dual-task walking (DTW), a combination of STW and Serial 7. During these tasks, participants
wore a functional Near-Infrared Spectroscopy (fNIRS) device to assess frontal lobe activation and inertial sensors on the trunk
and legs for gait assessment. Activation in bilateral superior, middle, and inferior frontal lobes was assessed as the change in
oxygenated hemoglobin concentration (HbO) in each task relative to quiet standing or sitting. Motor performance during walk-
ing was assessed as step time coefficient of variance (CoV) and gait speed. Cognitive performance was assessed as the per-
centage of correct counts during serial subtraction. We used repeated measures ANOVA to compare the outcomes between
tasks and assessed the correlation between middle frontal lobe HbO and motor and cognitive performance in each task.

Results: Frontal lobe HbO was higher during STW and DTW compared to Serial 7 but not significantly different between
STW and DTW (Figure 1A). Step time CoV was not different between STW and DTW, but gait speed was lower during
DTW; cognitive performance was not different between Serial 7 and DTW (Figure 1B). Greater middle frontal lobe HbO
was correlated with lower step time CoV during STW and DTW; none of the other correlations were significant (Figure 2).
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Conclusion: Greater frontal lobe HbO during STW and DTW vs. Serial 7 suggests a greater need for executive control dur-
ing walking. This is supported by the correlation between higher frontal lobe activation and lower gait variability (i.e., better
motor performance). However, an absence of a further increase in HbO from STW to DTW reflects a lack of additional exec-
utive resources (i.e., ceiling effect). This is aligned with prior studies in other populations with gait impairments (e.g., Post-
stroke, Parkinson’s Disease). It also appears that people with knee OA prioritized the cognitive task during DTW given the
deterioration in motor task performance compared to STW but similar cognitive performance compared to Serial 7. This
may increase their risk for instability or falls during real-world walking conditions that typically require dual-tasking, and inter-
ventions to improve dual-task walking performance may need to be considered.

Disclosure: S. Lee: None; M. Yücel: None; C. Ferre: None; B. Cha: None; E. Kim: None; D. Kumar: Eli Lilly,
5, Pfizer, 5.
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Background/Purpose: To evaluate the association between pre-operative pain catastrophizing and pain and function out-
comes up to one year after knee arthroplasty.

Methods: We used data from a cohort study of patients undergoing primary arthroplasty (either total knee replacement or
unicompartmental knee replacement) for knee osteoarthritis. Pain catastrophizing was collected pre-operatively using the
Pain Catastrophizing scale (PCS). Other baseline variables included demographics, body mass index, radiographic severity,
anxiety, depression, and knee pain and function assessed using the Western Ontario and McMaster University Index
(WOMAC). Patients completed the WOMAC at 6- and 12-months after arthroplasty. WOMAC pain and function scores were
converted to interval scale and the association of PCS and changes of WOMAC pain and function were evaluated in gener-
alized linear regression models with adjustment with confounding variables.

Results: Of the 1,200 patients recruited into the cohort study, 1136 underwent arthroplasty, 1102 provided data at
6-months post-operative and 1089 provided data at 12-months post-operative. Mean (SD) age of participants was 65.9
(7.0) years, 70% were female, 84% were Chinese, and 92% had a total knee replacement. PCS was associated with a
change in WOMAC pain at both 6- and 12-months post-operative after adjustment. PCS was associated with a change in
WOMAC function in univariate analysis but not after adjustment in multivariable models.

Table 1. Variables associated with change in WOMAC pain at 6-months.
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Conclusion: In this large cohort study, pre-operative pain catastrophizing was associated with lower improvements in pain
at 6-months and 12-months after arthroplasty. Future interventional studies are needed to evaluate if reducing pre-operative
pain catastrophizing can improve pain outcomes after arthroplasty.

Disclosure: D. Chan: None; S. Saffari: None; S. Wong: None; S. Yeo: None; V. Wylde: None; J. Thumboo: None;
Y. Leung: AbbVie/Abbott, 6, DKSH, 6, Janssen, 6, Novartis, 6, Pfizer, 6.
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Lack of Systemic Effects from Intra-articular XT-150 for the Treatment of
Moderate to Severe Pain Due to OA of the Knee: Safety Results from a
Phase 2 Trial

Leonard Kapural1, Stephen D. Collins2, Eric Grigsby3, Mark McBride4, Jayson Rieger5, Morgan Stokes6,Howard Rutman6

and Flavia Cicuttini7, 1Center for Clinical Research, Winston-Salem, NC, 2Xalud Therapeutics, Inc., Chicago, IL,
3Neurovations Clinical Research, Napa, CA, 4Instat Clinical Research, Chatham, NJ, 5PBM Capital, Charlottesville, VA,
6Xalud Therapeutics, Inc., Berkeley, CA, 7Monash University, Melbourne, Australia
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Background/Purpose: This study (NCT04124042) was designed to assess the safety, tolerability, and efficacy of XT-150, a
non-viral gene therapy, in adult participants with moderate to severe pain due to osteoarthritis (OA) of the knee. XT-150 is a
plasmid designed to locally express a proprietary version of the anti-inflammatory cytokine, interleukin (IL)-10. IL-10 has
been shown to play a key role in pain reversal but has proven a challenging therapeutic candidate due to its short half-life.1
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We hypothesize that local expression of IL-10 via gene therapy may be a more appropriate route of administration for sus-
tained effects and has shown acceptable safety profiles and no-anti-IL-10 antibodies in previous clinical and pre-clinical
studies.2

Methods: We describe safety results from a two-stage double-blind Phase 2 study. Stage A compared 2 active doses of
XT-150 to a placebo (phosphate-buffered saline) control arm. Stage B was a 6-month follow-up with the option to randomly
receive a single injection of XT-150 at one of two doses (0.15 or 0.45 mg) between Day 180 and Day 330. All intra-articular
(IA) injections of XT-150 or placebo were performed under imaging guidance (Table 1). Participants 45-85 years of age had
symptomatic knee OA defined as a WOMAC Pain score of ≥8 (out of 20) and Kellgren-Lawrence grade 2 or 3 at screening.
After signing the Informed Consent Form (ICF), all were assessed for safety by physical examination, laboratory assess-
ments, vital signs, adverse events (AEs) and serious AEs (SAEs) throughout the study. All participants (N=286) receiving
any amount of XT-150 or placebo were included in the safety analysis. Safety data were summarized using descriptive sta-
tistics according to a prespecified statistical analysis plan (SAP).

Results: Drug-related AEs in this study were local with no systemic AEs. Local injection drug-related treatment-emergent
adverse events (TEAEs) were reported by 6 patients (2%); arthralgia was the most common (Table 2). Overall, XT-150
was generally well tolerated in single and multiple IA injections. No dose-, treatment-, or sequence-related trends were
reported for any safety domain for XT-150 (Table 3). The most commonly occurring TEAE for all participants who received
active study drug was arthralgia (13% of participants). One unrelated TEAE of Grade 5 intensity, a myocardial infarction,
was reported following the second dose in a patient with a history of CVD. SAEs were reported across all arms and treat-
ment sequences with a total of 17 (6%) participants reporting 18 SAEs over the 360-day study period, all of which were con-
sidered unrelated to the study treatment. There were no AEs of special interest related to study treatment. Anti-IL-10
antibodies were not detected after single or repeat injections.

Conclusion: Safety data from this study support continued investigation of XT-150 for the management of pain and
improvement of physical function in patients with knee OA. The local nature of treatment-related AEs and the absence of
treatment-related SAEs support a two-dose regimen of 0.45 mg XT-150 (total dose of 0.9 mg) as safe and well-tolerated
for future studies.

1. Kwilasz AJ, et al. Neuropharmacology. 2015;96(Pt A):55-69; 2. Watkins LR, et al. Brain Behav Immun. 2020
Nov;90:155-166.

Disclosure: L. Kapural: Avanos, 1, 5, Gimer, 1, Nalu, 5, Neuralace, 5, Neuros, 1, Nevro, 1, 5, PainTeq, 1, Presidio,
1, Saluda, 5; S. Collins: Xalud Therapeutics, Inc., 1, 4, 8, 11; E. Grigsby: Eli Lilly, 5, Jointstem, 5, Kolon Tissuegene,
5, Medtronic, 2, 5, Neuros, 5, Sollis Therapeutics, 2, Tenex Health Inc., 2, Xalud Therapeutics, 2; M. McBride: None;
J. Rieger: Xalud Therapeutics, 4, 8, 10; M. Stokes: Xalud Therapeutics, 3; H. Rutman: Xalud Therapeutics, 3, 11;
F. Cicuttini: Xalud Therapeutics, Inc., 5.
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Identification of Calcium Crystals in End-Stage Osteoarthritis with Raman
Spectroscopy
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Background/Purpose: Calcium containing crystals in osteoarthritis (OA) are of interest as they potentially stimulate the
NRLP-3 inflammasome and may become treatable with novel therapeutics. Previous studies demonstrated a presence of
calcium pyrophosphate (CPP) and basic calcium phosphate (BCP) crystals in early and advanced OA [1]. Calcium carbonate
crystals have been found in cartilage specimens of advanced OA and have recently been shown to potentially occur early in
development of cartilage calcification [2].

Methods: Synovial fluid samples from advanced knee OA cases were collected pre-operatively from the Maastricht Univer-
sity Medical Center (MUMC+). The population includes both males and females and all patients were above 18 years of age.
Patients gave written informed consent before collection of their synovial fluid. Samples were analyzed with an integrated
Raman polarized light microscope. Samples were considered positive for a certain type of crystal if at least one crystal with
a distinctive spectrum could be identified.

Results: Calcium containing crystals were present in all (100%) of the 36 samples. 34 (94.4%) of the samples contained cal-
cite (calcium carbonate) crystals. Dolomite (calcium magnesium carbonate) crystals were present in 10 (27.8%) samples,
9 (25.0%) samples contained both types of calcium carbonate crystals. CPP crystals were present in 33.3% of samples.
Basic calcium phosphate crystals were present in 9 (25.0%) samples, all of which were hydroxyapatite. Calcium oxalate
crystals were present in 7 (19.4%) samples, 3 of which were identified as calcium oxalate dihydrate (COD) and 4 of which
were identified as calcium oxalate monohydrate. Most of the samples (80.6%) contained more than one type of calcium
crystal, but CPP and BCP were never identified simultaneously in one sample. Raman spectra of identified particles are
shown in figure 1.

Conclusion: Calcium containing crystals are common in synovial fluid samples from knee joints in patients with end-stage
osteoarthritis. Raman spectroscopy is a novel technique for rheumatology which enables reliable detection and objective
identification of crystals such as calcium carbonate. The observation of calcium carbonate (calcite) crystals in synovial fluids
of OA patients is novel and a promising subject of further study. Pathways to presentation in synovial fluid and inflammatory
properties should be investigated.

References:
1. Rosenthal, A.K., Crystals, inflammation, and osteoarthritis. Curr Opin Rheumatol, 2011. 23(2): p. 170-3.

Raman spectra of identified calcium containing crystals.
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2. Casal-Beiroa, P., V. Balboa-Barreiro, N. Oreiro, et al., Optical Biomarkers for the Diagnosis of Osteoarthritis through
Raman Spectroscopy: Radiological and Biochemical Validation Using Ex Vivo Human Cartilage Samples. Diagnostics
(Basel), 2021. 11(3).
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Background/Purpose: Pain in knee osteoarthritis (OA) is multifactorial and influenced by factors including pain sensitiza-
tion. Most literature on sensitization and OA has contrasted persons with and without OA. We examined the association
between knee pain severity and sensitization in a cohort of persons with OA. Further, within individuals with discordant knee
pain, we compared sensitization between knees.

Sensitization in differing pain levels
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Methods:We recruited patients with knee OA from an orthopedic practice. Knee pain was assessed in each knee using the
Knee Injury and Osteoarthritis Outcome Score (KOOS 0-100, 100 best) and categorized into tertiles; higher (< 47 points),
moderate (347 points and < 69), and lower (3 69 points). We considered individuals to have ’discordant pain’ if one knee
was in the highest tertile and the other in the lowest. Participants underwent quantitative sensory testing (QST) including pain
pressure threshold (PPT), temporal summation (TS), and conditioned pain modulation (CPM). We measured PPT at each
knee and one wrist. We assessed TS at each knee and 3rd digit. We calculated CPM efficiency as the ratio of mean PPT test-
ing at the wrist before and after the conditioning stimulus (PPT post/PPT pre). Higher TS scores and lower PPT and CPM
indicate greater sensitization. We assessed PPT and TS at the knee in knee level analyses and CPM, PPT at the wrist and
TS at the digit in person level analyses.

We investigated the relationship between knee pain and sensitization in knee-level and person-level analyses. In person level
analyses, we classified individuals into pain tertiles of their most painful knee and examined differences across persons in
CPM efficiency, TM at the 3rd digit, and PPT of the wrist. We assessed differences in sensitization between knee pain tertiles
using ANOVA. In knee level analyses, we used linear mixed effect models to account for within person correlations. We used
paired t-tests to compare differences in QST between discordant knees within an individual.

Results: The sample included 194 knees from 97 participants. Participants had a mean age of 64 years (SD 11), BMI of
30 (SD 8), and 63 (72%) were female. In person level analyses, we observed differences in TS at the 3rd digit across the pain
severity tertiles with TS of 1.5 (SD 1.4) in the higher pain group vs 0.3 (SD 0.8) in the lower. We observed small (< 0.5 SD)
person level differences across pain tertiles in PPT of the wrist and CPM (Table). In knee level analyses, we observed PPT
at the knee increased modestly across pain tertiles. Among the 21 individuals with discordant knee pain, the more painful
knee demonstrated modestly lower PPT at the knee (differences < 0.5 SD).

Conclusion: These data support prior research demonstrating greater sensitization in persons with greater knee pain. Our
design permitted investigation of sensitization at the knee level. While knees with more pain (across persons and within per-
son), generally had greater sensitization than knees with less pain, the magnitude of these differences was small. The limited
influence of sensitization on knee pain in these cross-sectional analyses suggests investigators should have modest expec-
tations of the efficacy of treatments targeting sensitization.

Disclosure: L. MacFarlane: None; H. Mass: None; C. Yang: None; J. Acosta Julbe: None; A. Chen: Adaptive Phage
Therapeutics, 2, 5, Avanos, 2, BICMD, 2, Convatec, 2, Elute, 5, Ethicon, 2, GLG, 2, Guidepoint, 2, Heraeus, 2, Hyalex,
11, IlluminOss, 11, IrriMax, 2, Osteal Therapeutics, 2, 11, Peptilogics, 2, 11, Pfizer, 2, Smith and Nephew, 2, Sonoran,
11, Stryker, 2, 9; J. Lange: Aesulap, 2, OnPoint Kneee, 4; M. Jones: Biosplice, 1, 2, Pacira, 5, Regeneron, 1, 2;
F. Selzer: None; J. Collins: None; E. Losina: None; J. Katz: Biosplice, 5.

Peripheral sensitization between knees in individuals with discordant levels of pain
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Background/Purpose: The 16-week Plants for Joints (PFJ) multidisciplinary lifestyle program, based on a whole-food
plant-based diet, physical activity, and stress management, significantly reduced The Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) score compared to usual care in people with hip and/or knee osteoarthritis
(OA) and metabolic syndrome.1,2 The objective was to determine the long-term effectiveness of the PFJ program on pain,
stiffness, and function in people with OA.

Methods: People with knee and/or hip OA and metabolic syndrome were randomized to receive the PFJ program in addi-
tion to usual care, or the control group which received usual care. After this 16-week RCT period the control group also
received the program. After completion of the program all participants were followed-up for one year with biannual visits
and 6 adherence-promoting webinars. Medication changes (pain, cholesterol, and diabetes medication) were assessed at
one year as an “increase,” “stable,” or “decrease” compared to baseline. Secondary outcomes included anthropometric
and metabolic markers. An intention-to-treat analysis with a linear mixed model was used to analyze within-group
differences.

Results: 49 of 64 participants (77%), who completed the initial 16-week clinical trial, completed the one-year follow-up. 84%
of participants were female with a mean (SD) age of 63 (6) and body mass index of 33 (5) kg/m2. In the year after completing
the PFJ program the WOMAC score was lower, yet increased slightly again, whereby a mean –7.8-point difference was
observed after one year compared to baseline values (p < 0.001) (Figure 1). All components of the WOMAC improved signif-
icantly compared to before the program (Table 1). Of the 18 participants who completed the follow-up and used pain med-
ication, 11 (61%) decreased or stopped, 3 had stable, and 4 had increased medication. After the 1-year follow-up period

Figure 1. Mean change in WOMAC (a) during the randomized controlled trial phase and one-year follow-up period per trial arm and (b) for the whole
cohort before and after completing the lifestyle intervention and one year follow-up.
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weight, waist circumference, HbA1c, CRP, and blood pressure became or remained significantly lower than baseline values,
although there was no longer a significant difference in LDL cholesterol. Furthermore, of those completing the follow-up,
3 (33%) and 8 (44%) participants decreased diabetes and cholesterol medication respectively while only 2 participants
had increased medication.

Conclusion: The PFJ lifestyle program significantly decreased pain, stiffness, and improved function in people with OA and
metabolic syndrome and its effects were largely sustained till one year after program completion with reduced pain medica-
tion. Metabolic benefits found after the lifestyle intervention were partially sustained, possibly indicating attenuated adher-
ence to the program in the follow-up.

References

1. Walrabenstein, Trials 2021
2. Walrabenstein, Osteoarthritis and Cartilage 2023

Disclosure: C. Wagenaar: The Netherlands Organisation for Health Research and Development (ZonMw), 5;
W. Walrabenstein: None; M. Van der Leeden: None; M. Gerritsen: Horizon Therapeutics, 5; J. Twisk: None;
M. van der Esch: None; H. van Middendorp: None; P. Weijs: None; D. van Schaardenburg: None.
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The Association of CT-Detected Intra-Articular Mineralization with MRI-
Detected Effusion-Synovitis and Hoffa’s Synovitis in Knee OA: The
Multicenter Osteoarthritis Study

Jean Liew1, Gabriela Rabasa1, Mohamed Jarraya2, Ali Guermazi1, David Felson1, Beth Lewis3, John Lynch4, Michael
Nevitt4, James Torner5 and Tuhina Neogi6, 1Boston University, Boston, MA, 2Massachusetts General Hospital, Boston,
MA, 3University of Alabama at Birimingham, Birmingham, AL, 4University of California San Francisco, San Francisco, CA,
5University of Iowa, Iowa City, IA, 6Boston University School of Medicine, Boston, MA

Table 1. Plants for Joints cohort at start and end of the 16-week intervention period as well as during the one year extension study (6 and
12 months after completing the intervention). Continuous variables reported as mean (SD) when normally distributed or as median [IQR] when
skewed. Within-group difference shown between start of the lifestyle intervention and end of the 12-month follow-up determined using the
linear-mixed model when model assumptions were met. For variables in which model assumptions were not met (†) a linear-mixed model was per-
formed after log transformation and within group differences were reported as median difference of complete paired values determined using a
Wilcoxon test (p-values from the linear mixed model are shown, all were similar to the Wilcoxon test).
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Background/Purpose: Intra-articular (IA) deposition of calcium crystals (chondrocalcinosis), is common in knee OA. While
calcium crystals can cause inflammatory arthritis, their contribution to joint inflammation in OA, as manifested by effusion-
synovitis and Hoffa’s synovitis on MRI, is unclear. Clarifying the role of calcium crystal deposition in joint-level inflammation
would provide improved understanding for the role of targeted cytokine therapy in those with IA mineralization. Prior studies
have been limited by use of radiographs to detect chondrocalcinosis. In contrast, CT provides higher sensitivity for detecting
IA mineralization as well as identifying potential tissue-specific effects of IA mineralization in OA. We aimed to evaluate the
cross-sectional and longitudinal relation of CT-detected IA mineralization to effusion-synovitis and/or Hoffa’s synovitis on
MRI with the hypothesis that IA mineralization contributes to the worsening of synovitis in OA.

Methods:We included participants from the Multicenter Osteoarthritis (MOST) Study who had knee radiographs, CTs, and
MRIs. IA mineralization was assessed on CT at baseline using the Boston University Calcium Knee Score (BUCKS), a semi-
quantitative 0-3 scoring of the extent of mineralization in Whole Organ MRI Score (WORMS) subregions. We categorized
presence of mineralization as a BUCKS score >0 as follows: 1) anywhere in the knee (including cartilage, meniscus, joint
capsule, ligaments); 2) cartilage; 3) meniscus. Effusion-synovitis and Hoffa’s synovitis were scored on MRI in one knee using
MOAKS at baseline and two years later. For cross-sectional analyses, either effusion-synovitis and/or Hoffa’s synovitis were
considered present with MOAKS ≥1 in either score. For longitudinal analyses, worsening was defined as an increase of ≥1 in
MOAKS, for either effusion-synovitis and/or Hoffa’s synovitis scores. We evaluated the relation of IA mineralization to the
presence of effusion-synovitis and/or Hoffa’s synovitis cross-sectionally and their worsening longitudinally, using binomial
regression with generalized estimating equations. Analyses were adjusted for age, sex, and body mass index.

Results: We included 1668 participants (mean age 60±9, 56% female, mean BMI 28.5±5 kg/m2; 21% knees with radio-
graphic OA) (Table). Any IA mineralization was present in 9.2%, effusion-synovitis in 49.1%, Hoffa’s synovitis in 29.3%.
Overall, 16.7% had worsening of either effusion-synovitis and/or Hoffa’s synovitis on MRI at 2 years. The presence of any

FIGURE: Longitudinal relation of CT-detected intra-articular mineralization, by site, to MRI-detected effusion-synovitis and Hoffa’s synovitis wors-
ening over 2 years

TABLE: Baseline characteristics of participants included in this analysis, n = 1668 individuals (1809 knees)

620



IA mineralization was associated with 30% higher prevalence of effusion-synovitis and/or Hoffa’s synovitis cross-sectionally
(PR 1.3, 95% CI 1.1-1.5), and 20% higher risk of worsening longitudinally (RR 1.2, 95% CI 0.8-1.6) (Figure).

Conclusion: CT-detected IA mineralization in various tissues was modestly associated with effusion-synovitis and Hoffa’s
synovitis at baseline and with worsening over 2 years. These findings are limited by the sample size.

Disclosure: J. Liew: None; G. Rabasa: None;M. Jarraya: None; A. Guermazi: BICL, LLC, 11, ICM, Coval, TrialSpark,
TissueGene, Medipost, 2, Novartis, 2, Pfizer, 2; D. Felson: None; B. Lewis: None; J. Lynch: None; M. Nevitt: None;
J. Torner: None; T. Neogi: None.
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Background/Purpose: A knee flexion contracture (FC), present in�1/3 of patients with knee OA1, is the inability to fully extend
the knee2, 3. Having a FCmeans that anterior and middle regions of the tibial articular surface may experience reduced contact
with the femur resulting in altered force transmission, a risk factor for cartilage loss2. The impact of FC on the articular cartilage
regions of the tibia has been studied longitudinally in animals2, but not humans. We tested for a quantitative longitudinal asso-
ciation between FC and cartilage loss in the tibia in patients with or at-risk of knee OA using MRI data from the Osteoarthritis
Initiative (OAI) cohort. We hypothesized that FC would be associated with cartilage loss in tibial anterior and middle regions,
which experience reduced load, but cartilage preservation in the posterior regions, where load is maintained.

Methods: 578 participants with baseline knee extension data and MRI at baseline and year 1 were analyzed. Lack of full
knee extension to 0� was considered a FC. Cartilage outcomes were measured using 3T knee MRI coronal views4. Tibial
articular cartilage was segmented into medial and lateral compartments, then further divided into anterior, central, and pos-
terior regions4. We looked for associations between the presence of a knee FC, and cartilage thickness or % denuded bone
(0mm thickness) over the 1-year period using ANCOVA, controlling for baseline outcomes and relevant covariates.

Results: Table 1 shows participant demographics. In the medial compartment, there was reduced cartilage thickness over-
all and in the center region, with increased % denuded bone overall and in the center and anterior regions. In the lateral com-
partment, there was reduced cartilage thickness overall and in the center and posterior regions with increased % denuded
bone overall and in the posterior region (Table 2).

Knee FC was associated with increased % denuded bone in the medial center (β=0.465 [0.049,0.881], p=0.029) and pre-
served cartilage thickness in the medial posterior (β=0.015 [0.004, 0.027], p< 0.001) regions. There was a trend between
FC and increased % denuded bone in the lateral anterior region (β=0.203 [-0.020,0.426], p=0.074; Table 3).
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Conclusion: Knee FC was associated with regional cartilage loss in the center region and preservation in the posterior
region of the medial tibia, with a trend towards cartilage loss in the lateral anterior region. Together, these findings are con-
sistent with knee FC negatively impacting regions of the tibia articular cartilage with reduced load. Future studies should eval-
uate the effects of interventions to maintain full knee range of motion on articular cartilage preservation.

References

1. Campbell 2020
2. Watanabe 2020
3. Ritter 2007
4. Wirth 2009
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Background/Purpose: There are limited non-surgical options for patients with severe pain due to knee osteoarthritis (KOA).
Using geniculate artery embolization (GAE) to infarct hypervascular synovium, a known correlate of pain, has been proposed
as a potential novel therapy. However, GAE is invasive and requires a lower extremity angiogram, which may limit its accept-
ability. Understanding patient-centered acceptability of new therapies is crucial to gauge potential uptake and to estimate
enrollment for randomized controlled trials (RCTs). The goal of this study is to evaluate whether GAE is acceptable to patients
with painful KOA, and to explore the feasibility of performing an RCT of GAE.

Methods: Patients >50 years with a KOA ICD-10 code (M17.0, M17.1, M17.9) were identified from practices of rheumatol-
ogists and physiatrists at a musculoskeletal specialty hospital. Exclusion criteria included Kellgren and Lawrence grade IV,
systemic rheumatic disease, prior surgery to the index knee, contemplating arthroplasty, severe comorbidities and a KOOS
pain subscale >70. Subjects used a remote viewing platform to watch a 20-minute PowerPoint presentation, which
described GAE, including its risks and benefits, and presented a hypothetical sham-controlled RCT (i.e. angiogram with
GAE vs. angiogram alone). A trained research assistant conducted the call and was available to answer questions. After
completion, the subject was asked whether they would find GAE acceptable in three scenarios: 1) routine clinical care 2)
an RCT where 50% of subjects would receive an angiogram but no GAE 3) the same RCT but with the option for the
angiogram-only group to receive GAE later.
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Results: 66 subjects enrolled, median age 69 [IQR: 61-74] years, 83% White, 4.5% Hispanic/LatinX, median BMI 26 [IQR:
23.2-29.5] kg/m2. Overall, 37.9% would be definitely willing and 50% probably willing to have GAE as a routine clinical inter-
vention; 24.2% would be definitely willing and 34.8% probably willing to participate in a sham controlled RCT; this increased
to 27.3% and remained 34.8%, respectively, if GAE was offered to the sham control group later. Those definitely/probably
unwilling to have GAE as routine care had lower catastrophizing scores, but they were not clinically meaningfully different.
There were no other clinically or statistically significant differences in age, race, ethnicity, BMI, KOOS or PROMIS-29
between those willing or not willing to have GAE in any of the three scenarios.

Conclusion: Approximately 40% of representative patients with painful KOA would be definitely willing to undergo GAE and
24.2% would be definitely willing to participate in a sham-controlled RCT. Guaranteeing access to GAE as part of an RCT
may only minimally improve recruitment. These data can inform trial planning. The large proportion of subjects willing to
undergo GAE underscores the unmet therapeutic need in this patient population, and similar acceptability across different
demographic strata suggests GAE could benefit a wide range of patients with KOA.
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A. Gonzalez Della Valle: None; S. Kishore: Boston Scientific, 5, Canon Medical Systems, 2, 6, Inari Medical, 2, 6,
Intervene, 2, Trisalus Life Sciences, 1, Varian Interventional Systems, 5; L. Mandl: Annals of Internal Medicine,
12, Associate Editor, Regeneron Pharmaceuticals, 5, Up-to-Date, 9.
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Background/Purpose: Osteoarthritis and rheumatoid arthritis cause significant joint replacement morbidity. Proton pump
inhibitors (PPIs) may contribute to chronic inflammation and joint degeneration due to side effects like hypomagnesemia
and gut microbiota dysregulation. However, research on the association between PPI use and joint replacement risk is lim-
ited in osteoarthritis and lacks data in rheumatoid arthritis. Our study investigates the link between PPI usage and joint
replacement risk in both osteoarthritis and rheumatoid arthritis patients.

Methods: This retrospective analysis included osteoarthritis and rheumatoid arthritis patients diagnosed using ICD10 codes
from Northwell Health electronic medical records in 2020-2021. Proton pump inhibitor (PPI) use was confirmed through
manual review of medical records. Joint replacement cases (hip/knee) were identified using CPT codes for total hip and knee
replacement. Multivariate logistic regression analysis was conducted to compare joint replacement occurrence in PPI users
versus non-users, while adjusting for underlying comorbidities. A p-value < 0.05 indicated statistical significance

Results: A total of 1980 patients were included, with 1449 having osteoarthritis and 531 having rheumatoid arthritis. The
mean ages were 55.5 and 51.8 years for osteoarthritis and rheumatoid arthritis patients, respectively. Female predominance
was observed, with 904 (63%) among the osteoarthritis group and 362 (73%) among the rheumatoid arthritis group. Proton
pump inhibitors were taken by 522 osteoarthritis patients (36%) and 175 rheumatoid arthritis patients (33%). Comorbidities
that were taken into consideration are tobacco use, alcohol use, coronary artery disease, cerebrovascular accident, periph-
eral artery disease, diabetes, malignancy, gout, osteoporosis, glucocorticoid use, overweight, obesity, morbid obesity,
chronic kidney disease, end-stage renal disease, vitamin D deficiency.

PPI use in individuals with combined osteoarthritis or rheumatoid arthritis significantly increased the risk of joint replacement
(OR 1.24, 95% CI 1.10-1.41, p < 0.0004). Among those with rheumatoid arthritis alone, PPI users also had a higher risk of
joint replacement (OR 1.31, 95% CI 1.13-1.52, p < 0.0002). However, there was no significant difference in the risk of joint
replacement between PPI users and non-users with osteoarthritis (OR 1.03, 95% CI 0.82-1.28, p = 0.78).

Conclusion: In conclusion, our study found that proton pump inhibitors (PPIs) are linked to an increased risk of joint replace-
ment in individuals with combined osteoarthritis or rheumatoid arthritis. This association was significant for patients with
rheumatoid arthritis but not for those with osteoarthritis alone. Further research is needed to understand the underlying
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mechanisms and establish causality. Healthcare providers should consider the potential impact of PPIs on joint health when
treating patients with rheumatoid arthritis, aiming to manage comorbidities and reduce the need for joint replacement
surgeries.

Disclosure: K. Sangaraju: None; R. Grovu: None; M. Kwark: None; E. Cohen: None; A. Hassan: None;
A. Slobodnick: None.
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Background/Purpose: The NICE guideline on osteoarthritis (OA) recommends that adults aged ≥45 should be diagnosed
with OA clinically, without investigations, if they have activity-related joint pain and either no morning joint-related stiffness or
morning stiffness that lasts no longer than 30 minutes. While the NICE criteria are frequently used and referenced as
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diagnostic criteria for OA, they have not been validated. The objective of this study was to validate the NICE criteria for knee
OA. This was completed within the context of a larger project focused on identifying and treating OA in people with other
chronic conditions.

Methods: This was a diagnostic test study. Reporting was guided by the SIGN checklist. We recruited participants with type
2 diabetes from endocrinology clinics at three academic hospitals in Toronto, Canada.We invited individuals aged ≥45 years with
and without self-reported knee pain to participate (aiming for 50% with/without). We excluded individuals with a history of inflam-
matory rheumatic disease. Participants first self-completed a questionnaire to identify presence of activity-related knee pain and
morning joint stiffness ≤30min (NICE criteria for OA). As history and physical exam is considered the gold standard for making an
OA diagnosis, an experienced rheumatologist, blinded to the questionnaire responses, conducted a standardized clinical assess-
ment to identify presence of knee OA (yes, no, possible). A second rheumatologist completed a subset (n=11) of assessments in
duplicate for validation of the rheumatologist’s assessment. We calculated the sensitivity (sens), specificity (spec), likelihood ratio
positive (LR+) and likelihood ratio negative (LR-) of the NICE criteria to detect symptomatic knee OA (yes or possible).

Results: Our study included 91 participants with type 2 diabetes: mean age was 65.9 (SD 8.1) years, 50.6% women, mean
BMI 29.1 (SD 6.6) kg/m2 (Table 1). 50 (54.9%) fulfilled the NICE criteria with a spectrum of illness severity: median (range)
pain numeric rating score (0-10) was 5 (1-9). Gold standard assessment identified 51 (56.0%) participants with symptomatic
knee OA (yes: n=48, possible [suspected to be early knee OA]: n=3). The sens, spec, LR+, and LR- of NICE criteria for
symptomatic knee OA were 86.3%, 85.0%, 5.75, 0.16, respectively (Table 2). Activity-related knee OA (“Do you have pain
or aching in one or both of your knee joints that comes on, or is made worse, by activities such as standing, walking, or
climbing stairs”) alone, without combination with morning stiffness, improved operating characteristics (88.2%, 90.0%,
8.82, 0.12) (Table 3). There was high rheumatologist inter-rater reliability for OA diagnosis (kappa = 0.84).

Conclusion: The NICE criteria have high sensitivity and specificity for detecting symptomatic knee OA. A simplified version,
assessing self-reported activity-related knee pain in individuals age ≥45 years, performed slightly better and may be a pref-
erable OA diagnostic tool. This should be validated in other settings. Given purposeful recruiting, this study cannot assess
positive and negative predictive values.

Table 1. Characteristics of participants (n=91)
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A Randomized, Double-blind, Placebo-controlled, Repeat Injection,
52-Week Study to Evaluate the Efficacy and Safety of an Intra-articular
Injection (IAI) of CNTX-4975-05 (CNTX) in Subjects with Chronic,
Moderate-to-severe Osteoarthritis Knee Pain (MSOAKP) - Study 304
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Background/Purpose: 30+ million US adults have OAKP. After years of using NSAIDs, analgesics, surgery and IAI, many
patients remain with MSOAKP. CNTX is a 1 mg dose of capsaicin for IAI to reduce MSOAKP.

Methods: Efficacy and safety of a two IAI doses of placebo or 1 mg CNTX (Day 1 and at Week 26; ratio capsaicin/placebo
3:2; blinded randomization) were assessed in subjects with chronic, MSOAKP. Subjects were allowed specific MSOAKP
concomitant and rescue medications during the study.

Table 2. Accuracy of NICE criteria

Table 3. Accuracy of patient-reported activity-related knee pain (in individuals ≥45 years)
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Pain was assessed using: a numeric pain rating scale (NPRS [0 – 10; 0 = no pain, 10 worst pain possible]). Subjects had
Kellgren-Lawrence (KL) grades 2-4 (radiograph; 0=normal, 4=severe), and met knee OA (KOA) diagnostic criteria. Subjects
were blindly randomized. The primary endpoint (Week 12) was the Western Ontario and McMaster Universities Osteoarthri-
tis Index Subscale A (pain). Subjects were also assessed on WOMAC B (stiffness), WOMAC C (function), Numeric Pain Rat-
ing Scale (NPRS; 0-10), and Patient Global Impression of Change (PGIC; 0-7).

Key safety included physical exams, vital signs, ECGs, labs and bilateral fixed flexion knee radiographs at screening, andWeek 52.

Results: 325 subjects received 1 dose of study drug (140 placebo, 184 CNTX); 243 randomized subjects completed out to
Week 52; 89 subjects discontinued (DC) early. DC reasons were subject withdrawal (6.9%), lack of efficacy (6.3%) and other
(5.1%). 15 (4.5%) subjects DC prior to Week 12. Mean age 62.8 years (range = 40-84), 61.4% female, 71.3% - not Hispanic
or Latino; 70.4% Caucasian and 26.5% Back/African American.

Mean index knee baseline NPRS was 7.0, WOMAC A (0-50 scale; 0 = severe pain) 31.5; WOMAC B (0-20 scale) and
WOMAC C (0-170) was 13.2 and 108.8, respectively.
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Least-squares (LS) mean reduction was greater for CNTX than placebo (−16.20 vs -14.13, respectively; p = 0.0833). The
WOMAC B / C, and NPRS were numerically better at nearly all visits through Week 26, and usually better to Week 52, for
CNTX relative to placebo. Also, a greater proportion of CNTX subjects were considered PGIC responders at Week 12 and
beyond – After the second IAI at Week 26, both pain and function improvements were seen in CNTX vs placebo, up to Week
52. (Table 1 and Figure 1).

There was more transient post injection pain on Day 1 in the CNTX group than placebo. Safety was acceptable out to Week
52 with knee radiographs showing no difference in KOA progression between placebo and CNTX, and no rapidly progres-
sive osteoarthritis.

Conclusion: This study did not meet the primary endpoint. However, the numeric data suggested greater analgesic efficacy
through Week 26 in CNTX compared to placebo. CNTX safety was acceptable. The NPRS difference was significant at sev-
eral timepoints.

Disclosure: J. Connolly: Centrexion Therapeutics Corporation, 3; J. Campbell: None; R. Stevens: Centrexion Thera-
peutics Corporation, 3; C. Newman: Centrexion Therapeutics Corp, 3.
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Background/Purpose: 30+ million US adults have OAKP. After years of using NSAIDs and other conservative measures
many patients remain with OAKP. CNTX is a 1 mg dose of capsaicin for IAI to reduce OAKP.

Methods: This was a randomized, double-blind, placebo-controlled, 52-week study with 325 subjects dosed, to evaluate
the efficacy and safety of a single IAI (at Day 1) of 1.0 mg of CNTX, compared with placebo, in subjects (both sexes) with
chronic, moderate-to-severe index OAKP (MSIOAKP). Subjects were allowed specific OAKP concomitant and rescue med-
ications during the study.

Subjects with MSIOAKP using a numeric pain rating scale between 5-9 (NPRS [0 – 10; 0 = no pain, 10 worst pain possible]),
Kellgren-Lawrence (KL) grades 2-4 (0-4, Normal to severe by radiographs), and met knee OA (KOA) diagnostic criteria, were
blindly randomized on Day 1 to a single IAI of capsaicin or placebo (3:2) into the most painful knee (index). NPRS at Week
12 was the primary outcome measure, with supporting data from the Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC; A=pain, B= knee stiffness, C= function) and Patient Global Impression of Change (PGIC; 0-7 scale).
Radiographic data was taken of both knees.
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Key safety included physical exams, vital signs, ECGs, labs, and fixed flexion radiographs of both knees at Screening,
Weeks 12 and 52.

Results: 325 subjects received 1 dose of study drug (136 placebo, 189 CNTX); 262 randomized subjects completed;
70 subjects discontinued (DC) early. Reported reasons for study DC were subject withdrawal (7.2%), lost to follow-up
(5.1%), and other (2.1%). 15 (4.5%) subjects DC prior to Week 12. Subjects: Mean age 61.8 years (range = 40-85 years),
63.4% female, 81.5% -not Hispanic or Latino; 65.5% Caucasian and 23.4% Back/African American.

Mean index knee baseline NPRS was 7.07, WOMAC A (0-50 scale; 0 = severe pain) 31.45, WOMAC B (0-20 scale) and
WOMAC C (0-170) 13.26 and 106.99, respectively.

The least squares (LS) mean reduction in the average weekly pain with walking NPRS (0-10) score for the index knee was
greater in the CNTX group than in the placebo group (−3.17 vs −2.84, respectively; p = 0.1904). However, the study failed
to meet the primary efficacy endpoint. The WOMAC A, B and C subscales, the mean changes from study baseline were
numerically better at nearly all visits through Week 26, and usually better to Week 52 for CNTX relative to placebo. Further,
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a greater proportion of subjects in the CNTX group were considered PGIC responders at Week 12 and beyond -(Table 1 and
Figure 1).WOMAC A (pain) for CNTX was significantly (p< 0.05) improved over placebo at week 12.

Overall safety was acceptable and CNTX after treatment Day 1, where there was more transient post injection pain in the
CNTX group. Knee radiographs (masked central reading) from Baseline to Week 52 showed no difference in KOA progres-
sion between placebo and CNTX, with no rapidly progressive osteoarthritis.

Conclusion: The study did not meet the primary endpoint, though analgesic efficacy throughWeek 26 in CNTX was numer-
ically superior to placebo. Improvement in WOMAC A at 12 weeks was significantly greater for CNTX compared to placebo
CNTX safety was acceptable.

Disclosure: R. Stevens: Centrexion Therapeutics Corporation, 3; J. Campbell: None; C. Newman: Centrexion Ther-
apeutics Corp, 3; J. Connolly: Centrexion Therapeutics Corporation, 3.
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Background/Purpose: There is a paucity of data among a global population exploring the burden of CLE on patients, espe-
cially as compared to patients with SLE. This has negatively impacted research efforts including the development of new
therapeutics specific to CLE. The 2022 World Lupus Federation Global Impact (WLFGI) patient survey assessed multiple
aspects of patients’ lupus including subsets of disease, therapeutic beliefs, quality of life burden. We utilized the WLFGI sur-
vey to characterize the burden of cutaneous disease and the comparative burden on quality of life among patients with self-
reported cutaneous lupus compared to systemic lupus erythematosus.

Methods: The 2022 WLFGI survey was a multilingual, anonymous, online survey designed by the World Lupus Federation
and disseminated worldwide via email during 3/1/2022-3/22/2023 with 6,704 respondents. 199 respondents had cutane-
ous lupus (CLE only) compared to 2,929 with systemic lupus with skin involvement (CLE+SLE) and 2,094 with systemic
lupus without skin involvement (SLE only). Respondents with incomplete diagnosis data were removed from analysis, how-
ever, incomplete responses to questions were included as negative responses. Comparative statistics (odds ratio analysis)
was utilized to assess comparative burden of quality of life measures between subgroups.

Results: Patient demographics and clinical manifestations are noted in Table 1. Respondents were more likely to be middle
age, female, from the Americas and Europe. Impact on quality of life was observed in all groups, particularly financial insecu-
rity (34%), mental health concerns (38%) and decreased social engagement (60%) (Table 2). There was an additive quality of
life burden of 20-80% from cutaneous disease for all quality of life measures except short term disability observed in the CLE
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+SLE group, compared to the SLE only group. While respondents with cutaneous-limited disease generally had less quality
of life burden compared to the SLE-only subgroup, mental health concerns and inabilities to socially engage were notable
outliers. About one-third of CLE-only patients reported mental health concerns (32%), similar to the SLE-only population
(31%), with CLE+SLE patients having nearly half (44%) reporting mental health concerns, highlighting the significant stigma
associated with a potentially disfiguring disease.

Table 2. Odds ratio and 95% confidence interval of quality of life impacts by disease subphenotype

Table 1. Cohort demographics and clinical data by disease subphenotype
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Conclusion: This study offers a unique, global insight into the patient-reported burden of CLE +/- SLE. Skin-limited disease
appears to carry as high a burden as SLE in several domains of disease impact. The presence of CLE among SLE patients is
associated with higher quality of life burden, with particular impact on mental health and social interaction. These data sup-
port the need for further research dedicated to CLE and CLE disease-specific therapeutics.

Disclosure: N. Ezeh: None; J. Buie: None; M. Donnelly: None; D. McClamb: None; L. Oberholtzer: None; J. Sharp:
None; J. Merola: Abbvie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investigator, Bristol-Myers
Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Eli Lilly, 2, 6, 12, Investigator, Janssen, 2, 12, Investigator,
Leo Pharma, 2, 12, Investigator, Novartis, 2, 12, Investigator, Pfizer, 2, 12, Investigator, Regeneron, 2, 12, Investigator,
Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB Pharma, 2, 12, Investigator.
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Background/Purpose: Ankylosing Spondylitis (AS) is a chronic inflammatory disease that primarily affects the spine and
sacroiliac joints. Depression is a common comorbidity in AS patients and can have a significant impact on their quality of life.
The Center for Epidemiologic Studies Depression Scale (CES-D) is a widely used self-report questionnaire for measuring
depression in various populations. However, the validity of CES-D in AS patients is unclear.
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Methods: We investigated the psychometrics of the CES-D in AS by studying Prospective Study of Ankylosing Spondylitis
(PSOAS) observational cohort patients with baseline, concomitant PHQ9 and self-reported depression. Construct validity
was examined through convergent and known-groups validity. CES-D and PHQ9 was assessed using Pearson’s correlation
coefficient. Known groups validity for the CESD was tested using student’s t-test comparing patients with and without self-
reported depression. To find the optimal cutoffs, ROC curves were made plotting CES-D against Patient reported depres-
sion, PHQ9 against Patient report depression and CES-D against PHQ9≥10. The optimal cutoff point was found using You-
den’s index.

Results: 846 of the patients from the PSOAS cohort had completed CES-D at their initial visit. Of those, 325 had completed
CES-D, PHQ-9, and self-reported depression. 25% (83/325) had PHQ9 > 10, 34% (112/325) had CES-D > 16 and 17%
(56/325) had self-reported depression. Of the patients with self-reported depression, the average CES-D score was 19.8
and the average PHQ9 score was 10.7.The CES-D showed strong correlation with PH9 in AS patients (r > 0.82, p < 0.01)
(Figure 1).T-test was significant comparing CES-D scores of AS patients with and without self-reported depression (p<
.01) with a mean difference of 7.5 (4.6-10.3 95% CI).The ROC curves are shown in Figure 2. AUC’s of these ranged from:
0.69-0.88. The optimal cut off point for CES-D in these patients based on Youden’s index was 17-18.

Conclusion: In our AS patients, the CES-D scores are valid and have good construct validity. CES-D correlated well with
self-reported depression and PHQ9. This suggests that CES-D is valid in this patient population and that a CES-D cutoff
of 18, like that found in Rheumatoid Arthritis patients1, may be a better cutoff value to indicate depression in AS patients.

Disclosure: Y. Farran: None;M. Hwang: None; J. Reveille: None; L. Gensler: AbbVie, 2, Acelyrin, 2, Eli Lilly, 2, Frese-
nius Kabi, 2, Janssen, 2, Novartis, 2, 5, Pfizer, 2, UCB Pharma, 2, 5; A. RA SLE Network: None; M. Ishimori: None;
M. Ward: None.

637



Abstract Number: 0327

Self-management Strategies and Self-efficacy in Patients Living with
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Background/Purpose: The 2021 EULAR guidelines on self-management have made recommendations (rec) to aid with the
implementation of self-management strategies in inflammatory arthritis (IA) (1). Their aim is to support patients and encour-
age a patient-centred care approach which can improve both patient experience and outcomes in IA. Self-management
can increase self-efficacy which can in turn improve adherence and outcomes for several self-management strategies (2).

Table 1. Baseline characteristics and areas addressed to patients with IA, based on the EULAR 2021 self-management recommendations *GSE
score – Ranges from 10-40, where a higher score indicates more self-efficacy.
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The objectives of this project were two fold; 1) to assess the implementation of self-management recommendations into rou-
tine clinical care of IA patients at a large tertiary rheumatology centre in London and 2) to explore how implementation (or not)
of these recommendations may affect self-efficacy.

Methods: A retrospective analysis of the records of patients attending IA clinics at a large tertiary centre in London was
undertaken from January 2022 to November 2022. Inclusion criteria included a diagnosis of either RA, PsA or AS. Specific
questions addressing the uptake of the 2021 EULAR recommendations were developed (Table 1). The electronic notes
were reviewed by two fellows who additionally interviewed patients via telephone, to explore whether the recommendations
were addressed at their clinical encounter with the health care professional. Questions to the patients included specific ones
addressing self-efficacy using the validated general self-efficacy (GSE) scale. Comparisons between groups were done with
χ2 tests, paired T-tests and Wilcoxon’s Rank sum where appropriate.

Results: Fifty patients were included: 50% with RA, 24% with PsA and 26% with SpA. The mean (SD) age of participants
was 48 (13) years. The median DAS was 4 (3-5) in RA, SJC and TJC was 2.0 (0.0-10.0) and 2.0 (0.0-8.0) respectively in
PsA patients with the median BASDAI of 4 (2-6) in SpA (Table 1). The median GSE was 14 (12-25), where a higher score indi-
cates more self-efficacy. 78% of patients reported feeling involved in the planning of their care and were made aware of the
multidisciplinary team (rec 1). 30% felt they were given enough information on disease management (rec 2). Goals and prac-
tical points on physical and psychological interventions (rec 3) were mentioned to 50%. For patients where >50% of the self-
management recommendations were addressed the mean GSE was 12.64 compared to a mean of 10.52 when < 50% of
self-management recommendations were addressed.

Conclusion: This study demonstrates that self-management recommendations are not fully and consistently addressed in
routine clinics. Furthermore, patient self-efficacy was low/moderate suggesting that clinicians need to do better at discuss-
ing and supporting self-management strategies to improve self-efficacy which may also improve disease outcomes.

Disclosure: S. Ali: None; K. Ioasaf: None; B. Katie: None; A. Rutherford: None; S. Steer: None; E. Nikiphorou: Abb-
Vie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius, 6, Galapagos, 6, Gilead, 1, 6, Pfizer, 6, Sanofi, 6.
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Background/Purpose: Post-viral fibromyalgia is a chronic condition that can develop in individuals following a viral infection,
such as COVID-19. Recent studies have shown that approximately 30% of post-COVID19 patients satisfy the ACR criteria
for fibromyalgia, experiencing symptoms such as chronic fatigue, widespread pain, sleep impairment, anxiety and
depression.
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Digital health interventions have demonstrated efficacy by providing disease monitoring, management and multi-
modal interventions to chronic pain patients. However, the widespread adoption and adherence to these interven-
tions remain an obstacle. To address these challenges, this study aimed to develop a patient-centered digital
health management app tailored specifically for post-viral fibromyalgia patients. By incorporating patient preferences
through surveys and conducting usability testing, the study sought to enhance the usability of the app and the
engagement of patients. Consequently, improving self-management, leading to improved patient outcomes and a
better quality of life.

Methods: This study employed an explanatory design. Patient preference surveys were conducted among individuals
recruited from “Long-COVID Schweiz”, a post-COVID19 patients association. Usability testing was run with post-viral fibro-
myalgia patients that were enrolled in the multimodal care program for chronic pain management at the University Hospital of
Lausanne (Switzerland).

Figure 1: POCOS user interface (app): Left side: ‘How are you?’, with electronic patient reported outcomes and activity. Middle: ‘My result’, with
monitoring of symptom’s activity and health conditions. Right side: ‘Act & Advice’, with personalized training program, adapted to the user’s
symptoms.
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Data collected from surveys consisted of qualitative preference data related to functional design, interactions with the app,
patient reported outcomes, type of monitored data and expected content. Usability testing data under the form of notes,
interviews and patients’ feedback was collected by observing patients using the newly developed prototype.

Results: The frontend design of the app is shown in Figure 1. Among the 53 patients who responded to patient preference
surveys, 90% preferred a regular symptoms list questionnaire over a chatbot to collect patient reported outcomes. Longitu-
dinal symptom evaluation is shown in the “my result” section. 81% of patients expressed their wish that their symptoms are
displayed with a benchmark of all other patients and to learn what has helped other patients with similar symptoms. A major-
ity of them were also interested in links to patient communities (63%). Therefore, an anonymized discussion forum has been
added. Patients preferred active training programs (63%) and information (59%) over interactive and gamified content (15%).

Among the 6 patients who participated in the usability testing, only 2 showed sufficient understanding of the functionalities
and managed to navigate through the app without additional help, revealing the importance of the onboarding process.

Conclusion: Patient preference surveys guided the development of a patient-centric digital health solution, while usability
testing identified issues with the onboarding process, requiring further study to investigate the impact of the onboarding
on patient adoption and ultimately enhance engagement.

Disclosure: M. Blanchard: Atreon SA, 8; P. Ming Azevedo: None; T. Prétat: None; C. Koller: None; T. Hügle: Atreon
SA, 8, Curmed, 9, Eli Lilly, 6, Fresenius Kabi, 2, 5, Galapagos, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Merck/MSD,
6, Pfizer, 6.
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Background/Purpose: Mental health contributes to the morbidity of patients with inflammatory rheumatic musculoskeletal
disease (iRMD). Despite extensive research conducted on the prevalence of depressive disorders, limited data on occur-
rence of suicidal ideation among iRMD patients is available. This study aims to evaluate the prevalence of suicidal ideation
in a cohort of iRMD patients and to explore the factors that are associated with suicidal ideation.

Methods: We identified cases from the German osbeservational LORE cohort, consisting of patients with various types of
iRMD, who reported suicidal ideations at least weekly (using PHQ-9). These cases were matched in a 1:3 ratio according
to age and gender with patients from the same cohort who did not report any suicidal ideations. Patient and disease char-
acteristics such as disease activity, physical function, mental health, and disease severity as well as factors that are reported
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to be associated with suicidal ideations, such as previous suicidal attempts, childhood trauma, and personality factors were
assessed in a case control study. A standardized clinical interview conducted by a psychosomatic expert was offered to all
identified cases. Psychosomatic experts and rheumatologists rated independently whether suicidal ideation was being
casual related to iRMD (NRS 0-10, 10 strong confidence in causal relationship). Five questions of the Columbia Suicidal
Severity Rating Scale (C-SSRS) were used to assess lifetime suicidal ideation. According to the C-SSRS, patients were

Table1: patient characteristics of subjects with and without suicidal ideation
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stratified into high risk (suicidal intent), moderate risk (suicidal thoughts with methods) and low risk (wish to be dead or non-
specific active suicidal thoughts). Factors probably associated with risk of suicidal ideation were investigated using multivar-
iable logistic regression analysis.

Results:We identified a total of 95 cases out of 2960 patients resulting in a prevalence of suicidal ideations of 3.2%. Among
these cases, 50 completed the questionnaires, while 150 individuals served as controls. While demographics did not differ
between cases and controls patient reported outcome was substantially higher in cases than controls (Table 1). In addition,
it was observed that personality factors such as pessimism and neuroticism differed between cases and controls (Figure 1).
25 cases (50%) underwent clinical interviews in a psychosomatic clinic. Confidence in causal relationship between iRMD and
suicidal ideation was reported by psychosomatic experts with higher values than by rheumatologists 5.4 (3.5) versus 1.6
(1.6). Predictors for suicidal ideation were shorter disease duration, presence of a somatoform or depressive syndrome,
larger impulsivity and neurotic personality (Table 2).

Table 2: Multivariable linear regression with lifetime suicidal ideation, moderate/high vs. Low risk

Figure 1: Factors associated with suicidal ideation
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Conclusion: A substantial number of patients reported suicidal ideation in our cohort. Of interest, most vulnerable groups
were patients with shorter disease duration or a concomitant somatoform or depressive syndrome. Inadequate coping
might have influenced the risk for suicidal ideation. Interestingly, known risk factors for suicidal ideation were not identified
as such in our study. Larger-scaled studies would be instrumental to unravel further suicidal ideation and its underlying
factors.

Disclosure: E. von Schlichting: None; J. Dieris-Hirche: None; I. Redeker: None; X. Baraliakos: AbbVie, 2, 6, BMS,
2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6;
U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers Squibb(BMS), 2, 5, Chugai, 2, 6, Eli Lilly,
2, 6, Fresenius, 5, Gilead, 2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis,
2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris, 2, 5.
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Background/Purpose: IgG4-Related Disease (IgG4-RD) is a systemic immune-mediated disease that commonly involves
the pancreas in the form of autoimmune pancreatitis (AIP). Despite being one of the most commonmanifestations of the dis-
ease, the burden of abdominal symptomatology experienced by patients with IgG4-related AIP is not well-described.

Methods:We performed a cross-sectional study of patient-reported data using our large, prospective, single-center cohort
of patients with IgG4-RD. Subjects were included if they met 2019 ACR/EULAR Classification Criteria. Subjects were
excluded if the presence of AIP was unclear from chart review. All eligible subjects were sent surveys that contained ques-
tions regarding demographics, disease characteristics, comorbidities, treatment history, and detailed abdominal symptom-
atology. We compared characteristics between survey responders and non-responders as well as survey responses
between patients with and without AIP using Chi-square tests for categorical and unpaired T tests for continuous variables.

Results: Of 327 eligible subjects, 164 (50%) completed surveys; the remainder did not respond to survey invitations, were
deceased, or did not have accurate contact information available. Hispanic subjects were less likely to respond to the sur-
vey, while subjects with AIP were more likely to respond to the survey than those without; otherwise, demographics were
similar between responders and non-responders (Table 1).

Disease features and abdominal symptoms in subjects with and without AIP are shown in Table 2. Overall, 43% of subjects
characterized their general health as either “excellent” or “very good,” and 23% reported a cumulative glucocorticoid expo-
sure duration of >1 year. Subjects with AIP more commonly reported having been prescribed insulin, any antihyperglycemic
medication, and pancreatic enzyme replacement than those without AIP. Subjects with AIP more frequently experienced
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unintentional weight loss, abdominal pain, flatulence, and changes in stool consistency or frequency than those without AIP.

Patient-reported characteristics of abdominal pain are shown in Table 3. 38/83 (46%) subjects with AIP reported abdominal
pain, and among these subjects, episodic pain was most common (30/38, 79%). 10/38 (26%) reported having experienced
episodes of abdominal pain lasting over 6 months, compared with 2/15 (13%) of subjects without AIP who reported

Table 1: Demographics of survey responders vs. non-responders. All values reported as n (%) unless noted otherwise.

Table 2: Patient-reported disease features and abdominal symptoms. *Maximal weight difference defined as difference between highest weight
since age 18 years and current weight. **Question on steatorrhea was only asked of subjects who reported changes in stool. AIP: autoimmune
pancreatitis; MLS: mean Likert score (1=none, 2=mild, 3=moderate, 4=severe, 5=very severe).
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abdominal pain (p=0.37). High fat meals and stress were common exacerbating factors in both groups. Numerically more
subjects with AIP reported taking pain medication for abdominal pain (26% vs. 13%, p=0.37).

Conclusion: In this large study using patient-reported measures, there was a high burden of symptomatology and comor-
bidities attributable to IgG4-RD in patients with and without AIP. Patients with AIP experience symptoms and complications
attributable to both active pancreatitis (e.g., abdominal pain) and pancreatic insufficiency (e.g., insulin-dependent diabetes,
weight loss requiring pancreatic enzyme replacement). These symptoms can have a significant impact on quality of life and
should be assessed for and addressed by treating clinicians.

Disclosure: L. Harvey: None; G. Katz: None; Y. Hernandez-Barco: Nestle Health Science, 1; A. Fernandes: None;
A. McMahon: None; G. McMahon: None; I. Jha: None; Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Hori-
zon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2; C. Perugino: Horizon
Therapeutics, 2; J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bristol Myers Squibb, 2, 5, Celgene, 2, Che-
mocentryx, 2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA, 1, 2, Kyverna, 2, Mirabio, 2, NIH,
5, Novartis, 2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech, 2, Roivant, 2, Sanofi, 2, 5, Spruce Bio-
sciences, 2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board (no fiduciary responsibilities),
ZenasBio, 2.

Table 3: Patient-reported abdominal pain characteristics. All questions refer to patient experiences during times of active IgG4-RD. *Among those
with abdominal pain, scale: 1=minimal pain, 10=extreme pain; **Among those who take pain medication, scale: 1: no relief, 10: complete relief.
AIP: autoimmune pancreatitis.
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Background/Purpose: Rheumatology outpatients receiving immunosuppressive medications (IS) inevitably develop acute
infections. Expert guidance, in accordance with usual clinical practice, recommends counseling patients on “sick day rules.”
Patients are recommended to pause IS (with the exception of corticosteroids, which require dose increases) during an acute
infection, resuming only when clinically improved. Prior studies have shown poor understanding of “sick day rules” specific
to chronic steroid therapy in rheumatology outpatients. [Courtney, 2022]. However, the scope of this problem has not yet
been described among the majority of rheumatology outpatients who receive non-steroid IS. Our study aimed to quantify

Figure 1. Paper survey (front and back) provided to patients.
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the rate of proper adherence to “sick day rules” in a general rheumatology clinic. We hypothesized that we would find a high
rate of non-adherence and illuminate a preventable source of patient harm.

Methods: This was a cross-sectional study of outpatients attending general rheumatology clinic visits in spring 2023.
Patients who agreed to participate received the one-page document shown in Figure 1. Patients were asked to respond
‘yes’ or ‘no’ to the statement: “When I get sick, I stop taking my IS until I feel better.” Patients were also asked to select
the medications they were currently receiving. Surveys were de-identified. A Spanish-language version of the survey was
made available. Any patient currently receiving DMARD therapy was eligible to participate. Exclusion criteria were as follows:
no active prescription for a DMARD; active prescription for hydroxychloroquine, colchicine, or corticosteroids only; and
inability of the patient (or family member/caregiver present) to read English or Spanish.

Results: 82 patients returned a completed survey. Overall, 32 patients (39%) responded “no,” indicating that they would not
interrupt IS if they became ill. 73 of 82 patients indicated which medications they were receiving. Among patients receiving
biologic DMARD (bDMARD) therapy, apremilast, or JAK inhibitors, 9 of 37 (24%) responded “no” to the survey question.
Among patients receiving only conventional synthetic DMARD (csDMARD) therapy, 21 of 36 (58%) responded “no” to the
survey question.

Conclusion: Nearly 40% of the patients in our sample receiving IS indicated non-adherence to recommended “sick day
rules.” Among patients receiving only csDMARD therapy, this proportion rose to 58%. As hypothesized, our findings high-
light an area for quality improvement and harm reduction. We observed particularly poor understanding among patients
receiving csDMARDs only, even though these patients may still be considerably immunosuppressed. Our study was limited
the risk of completion bias, potentially lowering the response rate in patients with poorer health literacy and worse disease
control. We plan to intensify patient counseling in our clinic, including posting signage throughout our clinic displaying proper
“sick day rules.”Wewill repeat the same survey with a random sample from the same clinic, and we hypothesize that adher-
ence will improve after our intervention.

Disclosure: M. Aksoy: None; P. Gonzalez Manrique: None; H. Greenblatt: None; K. Gilek-Seibert: AbbVie/
Abbott, 6.
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Background/Purpose: Skin disease is a hallmark of systemic sclerosis (SSc). The modified Rodnan skin score (mRSS) is
physician performed measurement that assesses the extent and severity of skin thickness. However, it does not capture
all of the clinical features of SSc skin disease. Patient-reported outcomes (PROs) can capture patients’ perspective. The
Scleroderma Skin Questionnaire (SSQ) is a novel PRO which assesses skin symptoms. To date, the SSQ has not been val-
idated, and this study sought to assess the psychometric properties of the SSQ to generate evidence to support its
further use.

Methods: We used data from CONQUER (Collaborative National Quality and Efficacy Registry), a multi-center, US-based
registry of adults with early limited cutaneous (lc) and diffuse cutaneous (dc) SSc. The SSQ uses a 7-day recall period of
6 items (tight, painful, red, hard, itchy, rigid/stiff ), which are graded on a 5-point Likert scale and averaged to obtain a score
ranging 0-4 (4=worse). The second part of the questionnaire, the SSQ 6-Month, asks respondents to compare these symp-
toms to 6-months prior. Internal consistency of the SSQ was determined with Cronbach’s α. Baseline response frequencies
were used to investigate floor/ceiling effects. The associations between the SSQ and the mRSS and with legacy PROs
[Scleroderma Health Assessment Questionnaire (SHAQ), Patient-Reported Outcomes Measurement Information System-
29 (PROMIS-29), Patient Global (PtGA), and Physician Global (PGA)] were explored using Pearson’s correlations. The
SSQ 6-Month was correlated with 6-month changes in mRSS and in legacy PROs using mixed modeling with a bias-
corrected confidence interval determined using cluster bootstrapping.

Results: We included 536 participants who completed the mRSS and SSQ (Table 1). The SSQ was higher (worse) in
patients with dcSSc compared with lcSSc (1.5 vs 0.9; p< 0.001). The SSQ demonstrated internal consistency (α=0.90)
and likely floor effect (Figure 1). At baseline, the SSQ was moderately correlated with the mRSS (r=0.56). The correlation
was stronger among individuals with dcSSc (r=0.56) than lcSSc (r=0.22; all p< 0.05).At baseline, the SSQ was strongly cor-
related with PROMIS-29’s physical (r=-0.52) and pain interference (r=0.61), and weakly with PROMIS-29’s anxiety (r=0.24)
and sleep disturbance (r=0.12; all p< 0.05). For the SHAQ, SSQ correlated strongly to HAQ (r=0.63) and severity score
(r=0.61) and weakly to intestinal symptoms, breathing symptoms, Raynaud’s attacks, and finger ulcers symptoms (all
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Figure 1: SSQ Response Frequencies at Baseline Visits
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p< 0.05). When stratified for SSc subtype, baseline mRSS, and disease duration, similar trends for correlation were seen
(Table 2). SSQ 6-Month showed correlation of r=0.21 (p< 0.05) with 6-month change in mRSS and poor correlation with
change in legacy PROs (Table 2).

Conclusion: In the CONQUER registry, the SSQ demonstrated internal consistency and moderate correlation with mRSS.
The SSQ showed moderate/strong correlations with a subset of legacy PROs. However, the SSQ 6-Month showed weak
correlation with change in the mRSS, suggesting either a poor recall for a 6-month time span or a disconnect between the
patient perception and the mRSS. This study provides initial characterization of SSQ for future validation.

Disclosure: J. Yu: None; J. VanBuren: None; A. Child: None; J. Alvey: None; L. Mandl: Annals of Internal Medicine,
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1, 5, CSL Behring, 1, Cumberland Pharmaceuticals, 5, GlaxoSmithKlein(GSK), 5, Kadmon Corporation, 5, Medpace,
5, Mitsubishi Tanabe, 5, Prometheus, 5;D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bris-
tol-Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prometheus,
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5, Eicos Sciences, 5, Kadmon Corporation, 5, Medpace LLC, 5; A. Shah: None; V. Shanmugam: None; B. Skaug:
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Background/Purpose: Ankylosing spondylitis (AS) leads to symptoms of pain, stiffness, swelling, and fatigue. Patients
often report periods of increased symptoms (flares) followed by remission.The purpose of this study was to assess the expe-
rience of flares on quality of life from the patient perspective. Improved understanding of the experience of flares may contrib-
ute to better treatment and health outcomes.

Methods: In July 2022 an email invitation to an online survey was sent to members of MySpondylitisTeam, a social network
of over 88,000 people. 253 members who self-report a doctor’s diagnosis of ankylosing spondylitis (AS) completed the
25-question survey.
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Results: 94% of members agreed that AS affects their quality of life and 87% agreed that AS makes it hard to do everyday
activities. When asked to select the statement that best reflects flare activity in their AS, 44% selected “I have periods of
increased symptoms (flares) on and off” and 43% selected “I have flares almost all the time.” (Figure 1) Patients with almost
constant flares indicated lower quality of life across a number of measures when compared with those whose flares were
“on and off”. Significant differences were evident for:

• Negatively affected their relationships with family (79% flares “almost all the time” vs. 48% flares “on and off”)
• Made them feel isolated or alone (83% vs. 59%)
• Negatively affected their ability to have an active social life (93% vs. 74%)
• Made them feel stressed, anxious, or depressed (93% vs. 75%) (Figure 2)

Just 27% of those who flare “almost all the time” agreed that they “lead a full life despite having spondylitis”, compared 49%
for those with flares “on and off”. Many also indicated that obstacles to managing AS included pain or feeling unwell, as well
as relentless fatigue (82% and 76% respectively). For example, one respondent wrote, “Lots of pain, fatigue. It has had an
impact on my family.”

Figure 2: Impact on Quality of Life

Figure 1: Spondyloarthritis Flare Frequency - Among Those With Ankylosing Spondylitis

Figure 3: Treatments Currently Taking
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Additionally, differences also exist with respect to doctor satisfaction and treatment. Fewer were satisfied with the doctor
who primarily treats their HS (31% “extremely” or “very” satisfied compared with 42% for those who flare “on and off”).
Those who flare “almost all the time” were also less likely to say that doctor “addresses symptoms of spondylitis such as
pain or fatigue” (45% compared with 33% for those who flare “on and off”).

Interestingly, those who flares were near-constant were significantly less likely to have been prescribed biologics (36%
vs. 54% flares “on and off”). Additionally, those with almost constant flares were more likely to be treated with NSAIDs
(53% vs. 43% flares “on and off” or opioids (39% vs. 28% flares “on and off”) (Figure 3).

Conclusion: The extensive impact that flares have on AS patients’ quality of life suggests that managing symptoms remains
an ongoing concern. The obvious physical, emotional, and interpersonal toll that AS has on the lives of patients, combined
with ongoing usage of opioids, indicate the need for better disease management and improved health outcomes. Frequent
or near-constant flares, combined with the perception that fatigue, pain and feeling unwell act as obstacles to managing AS,
is a reminder that better disease control is needed for many patients with AS.

Disclosure: H. Lapidus Glassner: None; E. Luce: None.
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Background/Purpose: Sarcopenia, i.e., loss of skeletal muscle mass and strength, has been associated with multiple
adverse health outcomes, including mortality. Although limited data suggest that sarcopenia is more prevalent among adults
with systemic lupus erythematosus (SLE) across the lifespan relative to comparators, current methods for sarcopenia
assessment (e.g., body composition-specific dual energy x-ray absorptiometry) are not widely available. Therefore, we
assessed associations of a simple self-report screening tool for sarcopenia (SARC-F) with functional status outcomes in
adults with SLE [1].

Methods:We recruited women ≥18 years with validated SLE followed at our hospital. Sociodemographic and SLE disease
characteristics, as well as observed and self-report functional status measures (hand grip strength, 4-meter (m) walk test,
self-report FRAIL scale, Valued Life Activities self-report disability) were obtained. Participants completed the SARC-F,
which includes questions related to strength, assistance walking, rising from a chair, climbing stairs, and falls. Socio-
demographic features, SLE disease characteristics, and functional status measures were compared using descriptive statis-
tics between participant groups, with SARC-F scores dichotomized as ≥4 versus < 4 based on established cut points.
Pearson correlations and linear and logistic regression were used to evaluate the relationship between the SARC-F as a con-
tinuous and dichotomous score with functional status measures, including after adjustment for confounders (i.e., age, race,
ethnicity, disease activity, and organ damage).
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Results: Of 47 participants, 16 (34%) had SARC-F score ≥4. Participants with SARC-F ≥4 had greater organ damage and
worse functional status measures than those with SARC-F < 4 (all p< 0.01). SARC-F continuous scores were significantly
correlated with hand grip strength, 4-m walk test, and self-report disability (all p< 0.01) and significantly correlated with all
functional status measures (p< 0.01 to p=0.046). Dichotomous SARC-F was significantly associated with 4-m walk test
(p< 0.01), including after adjustment for confounders, and there was a trend toward significance with hand grip strength
and self-report disability (both p=0.06).

Table 1

Table 2

Table 3
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Conclusion: In this exploratory study of adult women with SLE, SARC-F was significantly associated with multiple functional
status measures, suggesting that the SARC-F may be a valid point-of-care screening tool for sarcopenia in women
with SLE.

Reference: 1. Malmstrom et al. J Cachexia Sarcopenia Muscle 2016;7:28-36.
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Background/Purpose: Recruitment of study participants is challenging and can incur significant costs, particularly for stud-
ies of rheumatic disease or other rare conditions. Social media advertising is a promising method for recruiting to clinical
studies. This approach may improve cost efficiency by targeting specific populations that are more likely to match a study’s
criteria. Although individual studies evaluating social media as a recruitment tool have been generally favorable, there are no
meta-analyses of its cost-effectiveness.

Methods: Studies evaluating costs of recruitment through social media and non-social media methods were identified on
MEDLINE and EMBASE. Articles were screened through a two-step process in accordance with PRISMA guidelines. Cost
data was then extracted from included articles, normalized for currency and inflation, and ameta-analysis was performed using
theMantel-Haenszel method. The primary outcomewas the relative cost-effectiveness of social media compared to non-social
media recruitment, defined as the odds ratio of recruiting a participant per US dollar spent on each method. The secondary
outcome was the relative cost-effectiveness of social media recruitment compared only to other online recruitment methods.

Results: After completion of the screening process, 23 studies were included in the meta-analysis. All of the included stud-
ies evaluated Facebook as a recruiting tool. Two studies also evaluated Instagram and Twitter, and one study each evalu-
ated Youtube, Reddit, Linkedin, and Snapchat. The sample contained a high degree of heterogeneity, requiring the use of
the random effects model. The odds ratio of recruiting a participant through social media advertising compared to non-social
media methods per dollar spent was 1.97 [95% CI 1.24-3.00, P = 0.004]. This odds ratio conferred a median advantage
over other methods of $45.51 [IQR $13.92-134.81] per enrolled participant for social media compared with $74.89 [IQR
$6.57-187.15] per participant for other methods. For the secondary outcome, the odds ratio of recruiting a participant
through social media compared to other online methods was 1.66 [95% CI 1.02-2.72, P = 0.04].
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Conclusion: Social media advertising is approximately twice as cost-effective as other methods of participant recruitment,
although the magnitude of cost-effectiveness is varied between studies and populations. Additional data are needed to
determine cost-effectiveness for individual rheumatic diseases and for rare conditions. There are also limited data available
for newer social media platforms and for difficult-to-reach populations such as non-English speaking or older individuals.
However, the data suggest that incorporating social media into clinical research could improve accrual at a lower cost than
traditional methods.

Disclosure: V. Tsaltskan: None; R. Baez: None; G. Firestein: Eli Lilly, 5.
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Figure 1: Forest plot of primary outcome.
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Background/Purpose:Greater understanding of cutaneous signs and symptoms is needed to comprehensively define and
measure cutaneous disease activity in lupus erythematosus. Herein, we interviewed dermatologic and rheumatologic
experts: (I) to explore perspectives regarding key signs and symptoms for defining disease activity and damage in cutaneous
lupus erythematosus (CLE) subtypes (chronic [primarily discoid], subacute and acute [CCLE [DLE]/SCLE/ACLE]) and (II) to
explore potential differences and similarities in clinical signs and symptoms across these CLE subtypes.

Methods: This was a non-interventional, mixed-methods research study, integrating qualitative interviews and latent con-
sensus assessments. Board-certified dermatologists (n=11) and rheumatologists (n=10) based in the United States and
Europe with ≥5 years’ experience in treating CLE were interviewed remotely, using a semi-structured interview guide
(Figure 1). Data were evaluated by thematic analysis.

Results: Skin lesions in CLE show a broad spectrum of clinical manifestations and, therefore, it is important to use validated
skin scores and to evaluate and distinguish disease activity and damage. The most frequently mentioned signs of disease
activity by dermatologists included erythema (11/11) and infiltration/edema (10/11) followed by alopecia (scarring and non-
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scarring), malar rash, scaling and dyspigmentation (8/11 for each) (Figure 2A). The rheumatologists also reported erythema
(10/10) as the most frequently mentioned signs of disease activity, followed by alopecia (scarring and non-scarring), malar
rash, scaling, dyspigmentation and infiltration/edema (Figure 2A). Itch was the most frequently reported symptom by derma-
tologists (10/11) whereas photosensitivity was the most frequently reported symptom by rheumatologists (8/10; Figure 2B).
Erythema and scaling were associated with all subtypes, but infiltration/edema, mucous membrane involvement, alopecia
and non-scarring alopecia varied across subtypes (Figure 3). Most clinicians mentioned that CLE progression is often unpre-
dictable, varied across patients and may be influenced by multiple factors including CLE subtype, sun exposure, smoking
and medication compliance. The clinical experts characterized remission as the absence of signs and symptoms, with or
without medication. CLE remission is negatively influenced by sun exposure and smoking, whereas medication compliance
positively impacts duration of remission.

Conclusion: Signs of CLE associated with disease activity may vary across subtypes and must be considered in the defini-
tion and measurement of disease activity. Erythema was the most frequently reported sign related to disease activity and
was considered relevant across all CLE subtypes.

Disclosure: v. werth: AbbVie, 2, Amgen, 2, 5, Argenx, 2, AstraZeneca, 2, 5, Beacon Bioscience, 2, Biogen, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Celgene, 2, 5, Corcept, 2, Crisalis, 2, CSL Behring, 2, Cugene, 2, Eli Lilly, 2, EMD Serono,
2, Genentech, 2, Gilead, 2, 5, GlaxoSmithKline, 2, Idera, 2, Incyte, 2, Janssen, 2, 5, Kirin, 2, Lupus Research Alliance,
5, MedImmune, 2, Medscape, 2, Nektar, 2, Principia, 2, Resolve, 2, UCB, 2, Viela Bio, 2, 5; A. Kuhn: Basilea, 6, Biogen,
2, 6, Eli Lilly, 2, 6, GlaxoSmithKline, 2, 6, Grünenthal, 2, La Roche Posay, 6, Spirig Pharma GmbH, 6; J. Merola: AbbVie,
12, Consultant and/or investigator, Amgen, 2, Biogen, 12, Consultant and/or investigator, Bristol Myers Squibb, 2, Der-
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12, Consultant and/or investigator, Regeneron, 12, Consultant and/or investigator, Sanofi, 12, Consultant and/or
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tor; J. Wenzel: Actelion, 12, Advisory board fees, ArrayBio, 5, Biogen, 12, Advisory board fees, Celgene, 12, Advisory
board fees, EMD Serono, 5, GlaxoSmithKline, 5, 12, Advisory board fees, Incyte, 5, Leo Pharma, 5, 12, Advisory board
fees, Medac, 12, Advisory board fees, Roche, 5, 12, Advisory board fees, Spirig, 5; C. Vazquez-Mateo: EMD Serono,
Billerica, MA, USA, 3; S. Roy: Ares Trading SA, Eysins, Switzerland, an affiliate of Merck KGaA, Darmstadt, Germany, 3;
E. Thomas: EMD Serono, Billerica, MA, USA, 3; O. Guenther: the healthcare business of Merck KGaA, Darmstadt,
Germany, 3; Y. Sun: The healthcare business of Merck KGaA, Darmstadt, Germany, 3; A. Lauer: The healthcare busi-
ness of Merck KGaA, Darmstadt, Germany, 3; A. Rodriguez: the healthcare business of Merck KGaA, Darmstadt,
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Background/Purpose: Photosensitivity (PS) has been documented in dermatomyositis (DM) with symptoms including
aggravation of preexisting cutaneous lesions and abnormal transient erythemal responses (Cheong WK et al. 1994). DM
has a large negative impact on quality of life (QoL), and DM skin disease activity has been correlated with poorer QoL
(Goreshi R et al. 2011). Yet, the impact of PS specifically on QoL in DM has not been well studied. The aims of this study
are to examine the impact of PS on QoL and to determine whether there is a relationship between PS-specific QoL mea-
sures and degree of cutaneous disease activity in DM.

Methods: Prospectively acquired data from 401 subjects with either classic DM (CDM) or clinically amyopathic DM (CADM)
who completed the Skindex-29+3 was used. The Skindex-29+3 is a modified version of the Skindex-29, a validated mea-
sure of skin-specific QoL (Chren MM et al. 1997). Two of the three items added to the Skindex-29 relate to PS, items
31 and 33: "I worry about going outside because the sun might flare my disease" and "My skin disease prevents me from
doing outdoor activities". The average of these two items comprises the PS subscale. Item 32, "I am worried about my hair
loss", is the third added item in the Skindex-29+3. We compared patient responses to cutaneous disease activity using the
Cutaneous Disease Area and Severity Index (CDASI), a validated tool for measuring DM disease (Ahmed S et al. 2020). Sub-
ject responses were not normally distributed, and group differences were assessed using the Wilcoxon rank-sum test. All
three additional items of the Skindex-29+3 were correlated to CDASI activity scores using Spearman correlations. The three
items were also correlated to the symptom, emotion, and function subscales of the Skindex-29+3 using Spearman
correlations.

Figure 1. Percent of subject responses to Item 31 by DM subtype
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Results:Of 401 subjects, 52%worried "often" or "all the time" about going outside because the sun might flare their disease
(Item 31). 42% of subjects reported worrying about their hair loss (Item 32) "often" or "all the time". 39% of subjects reported
being prevented from doing outdoor activities (Item 33) "often" or "all the time". There were no significant differences in
median responses for Items 31 and 32 between patients with CDM and CADM (p = 0.407, 0.239), but there was a signifi-
cant difference for Item 33 (p = 0.021), with CDM subjects reporting higher scores. There was a moderate, positive correla-
tion between the PS subscale and both the function and emotion subscales for all subjects (rs = 0.580, p < 0.001, rs
= 0.527, p < 0.001). There was another moderate, positive correlation between Item 33 and both function and emotion sub-
scales (rs = 0.611, p < 0.001, rs = 0.516, p < 0.001). We found a negligible correlation for Items 31, 32, 33, and the PS sub-
scale in relation to CDASI activity scores (rs = 0.124 p = 0.013, rs = 0.249 p < 0.001, rs = 0.183 p < 0.001, rs = 0.169
p = 0.001).

Conclusion: PS in DM has a significant impact on QoL in CDM and CADM. Concern regarding hair loss is common among
subjects with DM. Subjects with CDM experienced greater limitation in participating in outdoor activities when compared to
subjects with CADM (p = 0.021). Subjects that experienced greater PS-related concerns and limitations had greater emo-
tional burden and functional impairments.

Figure 2. Percent of subject responses to Item 32 by DM subtype

Figure 3. Percent of subject responses to Item 33 by DM subtype. There was a significant difference in the median responses between subjects
with classic DM (CDM) and clinically amyopathic DM (CADM), with CDM subjects reporting higher scores (p = 0.021).
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Background/Purpose: Rheumatoid arthritis (RA) and spondyloarthritis (SpA), including either Psoriatic Arthritis (PsA) and
Ankylosing Spondylitis (AS), are some of the most commonly diagnosed autoimmune rheumatic diseases in rheumatolo-
gists’ routine clinical practice. Both can lead to joint destruction and substantial disability. Understanding patients’ health
and functional status is crucial to provide personalized management strategies to optimize disease control and enhance
the quality of life. We aimed to compare disease burden in patients with RA, PsA or AS by assessing Patient-Reported Out-
come Measurement Information System (PROMIS) Physical Health, Global Mental Health, Physical Function and Fatigue 4a
together with Visual Analogue Scale (VAS) Pain.

Methods: Data were obtained in the international COVID vaccination in autoimmune rheumatic diseases study second
e-survey (COVAD study). Demographics, AIRD diagnosis, disease activity, PROMIS Global Physical health, PROMIS Global
Mental Health, PROMIS Physical Function SF10 and PROMIS Fatigue 4a scores were extracted from the COVAD study
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database. For this study, we only included patients with self-reported RA or spondyloarthritis (either PsA or AS) undergoing
active treatment with conventional synthetic disease-modifying anti-rheumatic drugs (DMARDs) and/or biologic DMARDs,
who answered all the survey questions. Active disease was defined as the patient’s perception of their disease as active in
the four weeks before the first dose of COVID-19 vaccination. Analysis of Variance with Bartlett’s and Tukey’s test was used
to compare continuous variables between groups.

Figure 1. Violin plots showing kernel densities, quartiles and median for Patient-Reported Outcome Measures for patients with RA, PsA and AS,
stratified by disease activity status.
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Results: From January to June 2022, 1907 patients with RA, female 87.62% (1671/1907), with mean age (±SD) 50.95
± 13.67, 311 patients with PsA, female 67.20% (209/311), with a mean age of 50.42 ± 12.70, and 343 patients with AS,
male 63.27% (217/343), with a mean age of 43.13 ± 12.75 years, responded to the COVAD e-survey. When assessed in
those with active disease, neither physical health, global mental health, physical function, fatigue, nor pain were different
among groups (Table 1, Figure 1). Patients with inactive AS had higher mean global physical health scores than RA patients
(13.13 ± 2.93 VS RA 12.48 ± 2.90, p=0.01, Table 1). Nevertheless, those with inactive RA or PsA showed more severe
fatigue (PsA 10.58 ± 2.22, RA 10.45 ± 4.08, vs AS 9.4 ± 4.13, p =0.01 for both). Patients with inactive RA also reported
poorer physical function and more residual pain than those with AS (37.79 ± 8.86 VS 41.13 ± 7.79, p< 0.001; 3.87
± 2.45 VS 3.34 ± 2.39, p=0.01, respectively). Similarly, residual pain was perceived as higher in patients with inactive PsA
than those with AS (4.04 ± 2.50 VS 3.34 ± 2.39, p=0.01).

Conclusion: The burden of disease is approximately similar in patients with active RA, PsA or AS. However, patients with
inactive RA and PsA report a considerably greater disease burden compared to those with AS.
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Table 1. Patient-Reported Outcome Measures between groups.
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Background/Purpose: Glucocorticoids (GCs) continue to be the cornerstone of therapy for many rheumatic diseases,
though long-term exposure to GCs has been linked to dozens of potential toxicities. The Glucocorticoid Toxicity Index
(GTI) is a validated instrument that quantifies change in GC toxicity longitudinally. The GTI produces two scores: the Cumu-
lative Worsening Score (CWS) and the Aggregate Improvement Score (AIS), which are calculated by evaluation of 9 domains
involving clinical, laboratory, and imaging information. We developed a prospective cohort of patients with rheumatic dis-
eases receiving long-term GCs with the goals of assessing longitudinal GC toxicity as measured by the GTI, quality of life
(QoL), and healthcare resource utilization to better quantify the personal and societal costs of glucocorticoids.

Methods:We enrolled adults ages 18-89 with any rheumatic disease diagnosis, receiving a GC taper with a starting dose of
≥7.5 mg/day (prednisone or equivalent dose) over an anticipated period of ≥ 3 months. Visits are conducted at baseline,
6, and 12 months and involve assessment of GTI scores, GC use and exposure, patient-reported outcomes including the
EQ-5D Visual Analogue Scale [VAS], assessment and quantification of healthcare resource utilization both within Mass Gen-
eral Brigham (MGB) (assessed by an investigator or study coordinator by review of electronic health records) and outside of
MGB (assessed by patient survey). Data collection was performed in REDCap and the Steritas Cloud GTI app. Patients with
available 6-month data are included here. Differences between EQ-5D VAS scores and physician clinic visits were assessed
for those with GTI scores above vs. below the median using linear regression, with and without adjustment for disease activ-
ity as assessed by Routine Assessment of Patient Index Data 3 (RAPID3) scores. Potential GTI CWS scores ranged from
0 (indicating no toxicity) to 439 (indicating the maximum measurable GC toxicity at 6 months).

Figure. Glucocorticoid Toxicity Index (GTI) Cumulative Worsening Score (CWS) (A) and Aggregate Improvement Score (AIS) (B) at 6 months.
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Results: Twenty three patients with available 6-month data were included. The 6-month median (IQR) GTI CWS was
63 (29, 121) (Figure). The 6-month median (IQR) GTI AIS was 21 (-19, 113). 21 out of 23 patients (91.3%) had CWS values
> 0 at 6 months. The most common individual GTI domains in which patients had an increase in toxicity included Neuropsy-
chiatric (14/23; 61%), Skin (11/23; 48%), Blood Pressure (9/23; 39%), and Body Mass Index (4/23; 17%). The Infection,
Myopathy, and Lipid Metabolism domains each indicated toxicity in 3/23 (13%) of patients, and the Glucose Tolerance
domain in 2/23 (9%). After adjusting for RAPID3 scores, those with 6-month CWS values > median had 2.7 more clinic visits
(p=0.26) and EQ-5D VAS scores that were 2.1 points higher (p=0.72) than those with CWS values < median.

Conclusion: Almost all patients had some degree of GC toxicity at 6 months, based on their GTI scores. Patients with higher
GC toxicity had numerically more clinic visits. Quantifying GC toxicity as well as its impact on factors important to both patients
and society will be critical to assessing the benefits and cost-effectiveness of steroid-sparing medications moving forward.

Disclosure: N. Patel: Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; A. McMahon: None; G. McMahon: None;
S. Perez-Espina: None; I. Jha: None; A. Jarvie: None; J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bris-
tol Myers Squibb, 2, 5, Celgene, 2, Chemocentryx, 2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA,
1, 2, Kyverna, 2, Mirabio, 2, NIH, 5, Novartis, 2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech,
2, Roivant, 2, Sanofi, 2, 5, Spruce Biosciences, 2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board
(no fiduciary responsibilities), ZenasBio, 2.
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Background/Purpose: Patients are frequently transitioned to biosimilars to reduce the cost burden of biologics. Brand
changes can be daunting for patients who have concerns about biosimilar safety, quality, and anticipate a loss of disease
control. Therefore, it is crucial to optimize the transition process for patients. To date, patients’ experiences with the transi-
tion process have not been explored in detail. This study examined rheumatology patients’ experiences of a mandatory
nationwide brand change to an adalimumab biosimilar.

Table. Differences in healthcare resource utilization and quality of life between those with Glucocorticoid Toxicity Index (GTI) Cumulative Worsening
Score (CWS) values above versus below the median.
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Methods: People with rheumatic diseases involved in the adalimumab biosimilar brand change in Aotearoa New Zealand
were invited to take part in a nationwide online survey. The transition occurred between March and September 2022 and
was expected to enable 380 new patients to receive access to adalimumab. Patients were recruited through patient organi-
zations, a rheumatology clinic, and social media support groups between November 2022 and May 2023. Participants
reported their satisfaction with the biosimilar, logistics and supply, information and communication, and availability of sup-
port, on a 0-10 scale, with 10 indicating high satisfaction. Open-ended questions explored what did and did not go well dur-
ing the transition.

Results: The sample consisted of 117 participants (48% with rheumatoid arthritis). The mean [SD] overall satisfaction with
the transition was 6.2 [3.2]. Participants were least satisfied with the patient support program (mean [SD] 3.4 [3.3]), support
(3.4 [3.5]) and information (3.5 [3.2]) received from patient organizations, and training for the biosimilar device (4.9 [3.8]) dur-
ing the transition period. Participants were the most satisfied with the ongoing supply of the biosimilar during the transition
(8.5 [2.2]), the support received from pharmacists (7.5 [2.9]), and how early they were informed before the transition
occurred (6.9 [2.8]). After the transition, participants were less satisfied with the quality of the device, and biosimilar safety,
efficacy, and the provision of alcohol wipes and sharps bins (p < 0.05 for all). Participants appreciated the citrate-free pre-
servative (less injection pain) and the ease of the device. The lack of alcohol wipes and loss of the bio-originator patient sup-
port program were viewed negatively.

Conclusion: Patients reported mixed experiences with the mandatory adalimumab biosimilar transition. Future transitions
should ensure the availability of alcohol wipes, sharps bins and a patient support program. Patient support organizations
could also assist patients by providing information about the biosimilar and training for the new device.

Disclosure: C. Gasteiger: None; M. Lobo: None; R. Stanley: None; L. Wong: None; R. Murdoch: None; N. Dalbeth:
Arthrosi, 2, AstraZeneca, 2, Dyve Biosciences, 2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG,
2, Novartis, 6, Novotech, 5, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Unlocked Labs, 2.
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Background/Purpose: Shared decision making, health literacy, and effective communication around patient-reported out-
comes (PROs) are vital components to a treat-to-target approach in rheumatoid arthritis (RA) patients. To enhance these
areas of patient care, we developed an EHR-integrated, patient-facing sidecar dashboard application that displays RA out-
comes (disease activity, functional status, pain scores), medications, and lab results for use during clinical visits (Figure). The
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dashboard was rolled out at an academic rheumatology clinic as part of a stepped-wedge pragmatic randomized trial start-
ing in 2021. This study aimed to assess patient perspectives on the usability of the dashboard using a mixed-methods
approach.

Methods: Consecutive RA patients whose clinicians used the dashboard during a visit were invited to complete a survey
regarding the usability of the dashboard. Using purposive sampling to ensure that a range of usability perspectives were
included, a subset of patients was invited to participate in semi-structured interviews to assess their perceptions of the dash-
board. Recorded interviews were transcribed verbatim and thematically analyzed using inductive and deductive techniques.

Results: 181 patients responded to the survey. Most patients (79%) were interested in seeing the dashboard again at a
future visit and felt that the dashboard helped them talk to their physician about their RA symptoms (76%) and medications
(71%; Table 1). Many also reported that the dashboard helped them understand more about their disease (71%) and make
better decisions about their RA care (67%).

Figure. Screenshot of the rheumatoid arthritis patient-facing sidecar dashboard application, which incorporated historical and real-time EHR data
to display trajectories of RA outcomes.Table 1. Selected patient survey questions examining usability of the RA dashboard (N = 181).
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Table 1. Selected patient survey questions examining usability of the RA dashboard (N = 181).

Table 2. Patients’ perceptions about the dashboard: Results of qualitative interviews.
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Similar themes emerged from the qualitative interviews (N = 27; 89% women, mean age 57 years, 74% with self-reported
high health literacy; see Table 2). Perceived benefits of the dashboard included visualizing disease progression and
changes over time, which engaged patients in their care and increased their motivation to control their disease. Patients val-
ued how the dashboard allowed physicians to conveniently access their RA outcome information. On the interpersonal level,
patients noted improved communication around goals of care (disease progression and treatment), and increased trust and
confidence in their providers. Despite being comfortable with technology, patients also identified some challenges, including
that they found it difficult to understand RA outcomes or the dashboard content without some explanation from physicians.
Patients also expressed a wish to access the dashboard in-between visits.

Conclusion: In this mixed-methods study, most patients felt that a sidecar dashboard application enhanced their clinical
encounters. Positive feedback from patients suggests that routine use of the dashboard has potential to improve patient
engagement in RA care. Patients also suggested specific areas for improvement in accessibility, design, and content, which
should be considered to further optimize the dashboard.

Disclosure: C. Wilson: None; C. Nasrallah: None; A. Hamblin: None; L. Jacobsohn: None; C. Young: None;
C. Young: None; M. Nakamura: None; A. Gross: None; J. Ashouri: None; B. Dietz: None; M. Matloubian: None;
J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; G. Schmajuk: None.
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Background/Purpose: The IDEOMMSK-Q aims to assess MSK symptoms in individuals with psoriatic disease. It consists
of 3 subscales: Intensity of MSK Symptom (3 items), Impact of MSK Symptoms (4 items), and Intensity of Fatigue (1 item).
This study sought to evaluate the known-groups validity of the IDEOM MSK-Q.

Methods: Data from a cross-sectional survey of a random sample of individuals with psoriasis was used. To determine the
known-groups validity of the IDEOMMSK-Q, we compared the IDEOMMSK-Q score among different groups based on: A).
Disease status: patients with psoriasis-only vs psoriasis with PEST ≥ 3 vs PsA; B). PEST score: PEST < 3 vs PEST ≥ 3; and
C.) Impact of PsA: Psoriatic Arthritis Impact of Disease (PsAID-9) < 4 vs PsAID ≥ 4. ANOVA and ANCOVA, adjusting for age
and sex, were used.

Results: A total of 1,453 participants completed the survey. Equal proportions of participants reported a physician given
diagnosis of psoriasis-only (47.9%) and psoriasis with concomitant PsA (47.7%), and 4.4% only having PsA. Participants
were mostly female (58.4%) with mild psoriasis (52.3% - BSA 3%). Mean participant age was 54.8 (SD ± 15.73). Among
all participants, 61% had a PEST score ≥ 3, indicating the potential presence of PsA. Among individuals with PsA and those
with psoriasis-only with a PEST score ≥ 3, 65.5% had a PsAID score > 4 (i.e., unacceptable symptom state). For all
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participants, mean scores for the for the Intensity of MSK Symptom, Impact of MSK Symptoms, and Fatigue subscales were
18.4 (SD = ± 13.9), 5.0 (SD = ± 3.3), and 5.01 (SD = ± 3.28).

Results comparing the IDEOM MSK-Q subscales among different disease statues groups were statistically significant.
Across all subscales, individuals with PsA scored higher than individuals with psoriasis with PEST score ≥ 3, and those with
psoriasis-only (Table 1). These differences were maintained when adjusting for age and sex (see Table 1.)

Unadjusted between group comparison based on PEST score (PEST < 3 vs PEST ≥ 3) were statistically significant for the
Intensity of MSK Symptom and Impact of MSK Symptoms subscales. Participants who had a PEST > 3 scored higher
across all components of the IDEOM MSK-Q (Table 2) compared to PEST < 3. Similarly, unadjusted group comparison
based on PsAID score (PsAID ≤ 4 vs PsAID > 4) suggest that individuals at unacceptable symptom state (PSAID > 4) scored
higher on all 3 subscales (Intensity of MSK Symptom, Impact of MSK Symptoms , and Fatigue) (Table2). After adjusting for
age and sex, comparisons remained statistically significant (see Table 2).

Conclusion: Results from this study suggest that the IDEOM MSK-Q can discriminate between individuals based on dis-
ease status, PEST score, and impact of psoriatic arthritis reflecting it has good known group validity.

Table 1 – Known group validity of the IDEOM MSK-Q by disease status.

Table 2 – Known group validity of the IDEOM MSK-Q based on PEST and PsAID-9 scores.
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Eli Lilly, 12, Consultant and/or investigator, Janssen, 12, Consultant and/or investigator, LEO Pharma, 12, Consultant
and/or investigator, Novartis, 12, Consultant and/or investigator, Pfizer, 12, Consultant and/or investigator, Regeneron,
12, Consultant and/or investigator, Sanofi, 12, Consultant and/or investigator, Sun Pharmaceuticals, 12, Consultant
and/or investigator, UCB Pharma, 12, Consultant and/or investigator; A. Gottlieb: Amgen, 1, 2, AnaptysBio, 1, 2,
5, Avotres Therapeutics, 1, 2, Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeutics, 1, 2, Eli Lilly,
1, 2, Janssen, 1, 2, MoonLake Immunotherapeutics, 5, Novartis, 1, 2, 5, Sanofi, 1, 2, UCB Pharma, 1, 2,
5, XBiotech, 1, 2.
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Background/Purpose: Xerostomia (dry mouth) is one of the most prevalent symptoms experienced by patients with Sjög-
ren’s Disease (SJD). The Xerostomia Inventory (XI) is a 11-item PRO that has been used primarily to assess the impact of xer-
ostomia on oral health in older populations. The purpose of this study was to identify important symptoms and impacts of
dry mouth described by SJD patients and explore the content validity of the XI for use in SJD clinical trials.

Methods: US participants with physician-confirmed diagnosis of SJD were recruited in partnership with the Sjögren’s Foun-
dation. Combined concept elicitation (CE) and cognitive interviews (CI) were conducted by telephone or online platform with
29 adult patients experiencing dry mouth due to SJD. CE identified dry mouth symptoms and impacts on activities of daily
living. During CI, patients completed the XI and discussed the relevance of each item, clarity of wording, ease of completion,
response options, comprehensiveness, and relevancy of the recall period. Interviews were audio-recorded, transcribed, and
anonymized. A thematic analysis of the CE data was facilitated by MAXQDA software and a codebook developed from
patient interviews. An item-matrix tracker was adopted to capture patient comments on the items and other elements of
the XI and to record indicated revisions, additions, or deletions based on patient feedback.
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Results: The study participants were primarily female (96%), White (79%), had a bachelor’s degree or higher (90%),
with mean age 62.8 years (range 33-74). Over 70% of patients reported experiencing dry mouth daily or all of the time;
symptoms included difficulty swallowing (59%), eating (52%), speaking (62%), having an unquenchable thirst (10%),
burning (10%), dry mouth (100%) and dry lips (14%) (Table 1). Patients described coping strategies including use of
products like mouthwash, gum, or oral melts (76%), and carrying water with them (35%). Patients found XI instructions
easy to understand (95%), easy to respond to (79%), the items relevant to their experiences (68-100%), and response
options appropriate (85%). XI concepts mapped moderately well to patient-reported symptoms. Items concerning dif-
ficulty eating (96%) and swallowing (91%) were highly endorsed by patients. Concepts reported by patients but not
included in the XI were dental issues (62%) and speaking difficulties (62%). 50% of patients reported that items about
dryness in other anatomical areas in the XI did not fit with a PRO to assess dry mouth. Patients identified regional col-
loquialisms that should be modified to more general terms. Patient input provided clear directions for item eliminations,
additions, and rewording needed to develop a revised XI that is relevant and measures concepts important to SJD
patients.

Conclusion: These findings reveal the array of dry mouth symptoms SJD experience and support the need for a PRO that
comprehensively assesses patients’ experiences. This study demonstrates the utility of a modified XI for assessing dry
mouth experienced by SJD patients. Further research can help assess the content validity of a revised XI for use in SJD.

Disclosure: D. Kruzikas: AbbVie/Abbott, 3, 11; A. Eldred: AbbVie/Abbott, 3, 11; S. Kafka: AbbVie/Abbott, 3, 11;
J. Church: Sjögren’s Foundation, 3; K. Hammitt: Sjögren’s Foundation, 3; P. Koochaki: ICON Clinical Research
LLC, 3, the healthcare business of Merck KGaA, Darmstadt, Germany, 2; C. O’Donnell: ICON plc, 3; W. Thomson:
AbbVie/Abbott, 5.
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Nyack, NY, 2University of Alabama at Birmingham, Birmingham, AL, 3University of Alabama at Birmingham and
Illumination Health, Birmingham, AL, 4Global Healthy Living Foundation, San Francisco, CA, 5AbbVie, Inc., Mettawa, IL,
6AbbVie, Inc., North Chicago, IL, 7Global Healthy Living Foundation, Upper Nyack, NY, 8Global Healthy Living Foundation,
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Background/Purpose: We evaluated participants’ adherence to protocol-assigned capture of patient-reported outcomes
(PROs) and activity tracker data in the context of an ongoing longitudinal study collecting data from rheumatoid arthritis
(RA) patients initiating a new biologic or JAKi.
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Methods: RA patients in moderate or high disease activity (CDAI >10) and prescribed either upadacitinib (UPA) or adalimu-
mab (ADA) were enrolled during in-office visits at US community rheumatology clinics. To enter the 12-week main study,
participants had to successfully complete a 7-day run-in (completion of ≥ 5 of 7 days of daily and weekly PROs) and take
their first dose of new treatment within 30 days. Participants completed PROs remotely via app during the main study
according to a pre-specified rotating daily assessment schedule that repeated each week and that was anticipated to take
1-3 minutes per day. As an optional component of the study, participants were provided with a Fitbit Versa2 (wearable)
device either in clinic or received it by mail.

All values shown as mean (standard deviation [SD]), except where indicated as n (percent) Abbreviations: RA, rheumatoid arthritis; DMARDs,
disease-modifying antirheumatic drugs; bDMARDs, biologics or biologic DMARDS; csDMARDs, conventional synthetic DMARDs; tsDMARDs,
targeted synthetic DMARDs; NRS, numeric rating scale; PROMIS, patient-reported outcomes measurement system; RADAI, rheumatoid arthritis
disease activity index; CDAI, clinical disease activity index

673



*n=95 (participants who activated wearable device) for % of days with wearable data PRO = patient-reported outcome

PRO = patient-reported outcome Representative rates of cumulative adherence to data submission show that individuals who did not progress to
the main study had a marked drop in adherence as early as day 2. Dot size increases with increasing rate of adherence as shown and at 70%
adherence, color of dot changes from red (<70% adherence) to blue (>70% adherence). Each dot in each column represents one participant
who did not successfully complete the run-in and advance to the main study (n=59).
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Results: A total of 299 patients enrolled and started the run-in. Of these, 240 entered the main study and met all inclusion cri-
teria; at the time of this analysis, 148 participants have successfully completed the main study, with 95 of those (64%) providing
both wearable and PRO data. Participants with more pain, fatigue, and worse physical function were more likely to fail the run-
in based on inadequate PRO data capture (Table 1). Among the 148 participants who completed the main study, at least once
weekly PROswere provided for 85% of weeks (Figure 1), and 83% of participants provided at least once weekly PROs for >= 9
of the 12 main study weeks. Daily PRO data was provided for 55% of days (Figure 1), and 38% of participants provided daily
PRO data for at least 70% of all study days. Depending on the day of the week, time taken to complete PRO assessments
each day ranged from a median of 1.4 minutes (IQR: 1.1 min – 2.1 min) to 2.1 minutes (IQR: 1.6 min – 3.2 min) among all par-
ticipants. Among the participants who activated their wearable (n=95 to date), wearable data was provided for 74% of days for
>= 70% of each 24-hour period (Figure 1), weekly PRO data was provided for 92% of week, daily PRO data was provided for
59% of days, and 38% of participants provided daily PRO data for at least 70% of all study days. Most patients who failed to
meet minimum requirements to successfully complete the run-in did so within 3-4 days of starting the run-in (Figure 2).

Conclusion: Collecting weekly PRO data and daily wearable data for patients on RA treatment is feasible, although requiring
daily PROs may be too burdensome in the context of routine care. Building some redundancy into the schedule of patient-
generated data capture in order to optimize observations of disease activity and symptom changes over time as part of real-
world evidence generation or remote therapeutic monitoring programs is advisable.

Disclosure: W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5; C. Clinton: None; F. Xie:
None; Y. Su: None; L. Stradford: Global Healthy Living Foundation, 3; D. Curtis: Global Healthy Living Foundation,
3; P. Zueger: AbbVie/Abbott, 3, 11; P. Patel: AbbVie/Abbott, 3, 11; K. Gavigan: Global Healthy Living Foundation, 3;
S. Venkatachalam: Global Healthy Living Foundation, 3; E. Rivera: Global Healthy Living Foundation, 3; J. Curtis:
AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CorEvitas, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Lab-
corp, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron, 2, 5, UCB, 2, 5.
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Medical Center Ljubljana, Department of Allergology, Rheumatology and Clinical Immunology, Ljubljana, Slovenia,
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Background/Purpose: The measurement of disease activity level is of central importance in the evaluation of the patient
with juvenile idiopathic arthritis (JIA). The Juvenile Arthritis Disease Activity Score (JADAS) and its clinical version excluding
the acute phase reactant (cJADAS) were validated and are increasingly used in clinical trials and routine practice. To allow
score interpretation, cutoffs have been developed and subsequently validated for JADAS10 and cJADAS10 in RF- polyar-
thritis and oligoarthritis. The need to have cutoffs for other arthritis categories is increasingly evident.

To validate the JADAS10 and cJADAS10 disease activity state cutoffs to separate the states of inactive disease (ID), minimal
disease activity (MiDA), moderate disease activity (MoDA), and high disease activity (HDA) in children with RF+ polyarthritis,
PsA and ERA.

Methods: JIA children from 49 countries included in the EPidemiology, treatment and Outcome of Childhood Arthritis
(EPOCA) study were considered. For PsA and ERA, the decision on whether to use oligoarthritis or polyarthritis cutoffs
was based on the most frequent pattern of joint involvement at visit. Discriminative ability was assessed by calculating and
comparing in each disease activity state the level of pain (0-10 VAS) and functional ability impairment (measured with the
Juvenile Arthritis Functional Ability Score, JAFS, 0-45) and the frequency of patients satisfied with current disease state,
starting a new medication, and having morning stiffness. Comparisons of quantitative variables among groups were made
by Kruskal-Wallis test; Dunn’s test was used to assess differences between pairs of patient groups. Percentage data were
compared by chi-squared test or Fisher’s exact test. Bonferroni’s adjustment was applied to explore post-hoc differences
between pairs of patient groups.

Results: 309 children with PsA, 959 with ERA, and 382 with RF+ polyarthritis were included. 88% children with PsA and
91% with ERA had oligoarticular disease, at study visit; therefore, oligoarthritis cutoffs were used for these categories.

The level of pain and functional ability was significantly different among the JADAS-based disease states, with pain and
JAFS scores increasing progressively from ID to HDA (Kruskal-Wallis test p < 0.001). The percentage of patients who
prescribed a new medication, with morning stiffness < 15 minutes, and who were satisfied with current disease state
were different in the JADAS-based disease states. Paired comparison showed significant discrimination for most
comparisons.

Conclusion: Both the JADAS10 and cJADAS10 cutoffs to define disease activity states validated for oligoarthritis and poly-
arthritis showed good discriminative validity in RF+ polyarthritis, PsA and ERA. These results preliminarily indicate that avail-
able cutoffs might be used for these categories of JIA.

Disclosure: S. Orsi: None; M. Burrone: None; A. Rebollo Gimenez: None; F. Ridella: None; S. Rosina: None;
L. Carlini: None; I. Rumba-Rozenfelde,: None; N. Shafaie: None; T. Avcin: None; P. Quartier: AbbVie/Abbott,
2, Amgen, 2, Novartis, 2, Pfizer, 2, Roche, 2;N. Ruperto: None; A. Ravelli: AbbVie/Abbott, 12, honoraria for consultan-
cies or speaker bureaus from, Novartis, 12, honoraria for consultancies or speaker bureaus from, Pfizer, 12, honoraria
for consultancies or speaker bureaus from;M. Gattorno: Novartis, 5, 6, Sobi, 5, 6;A. Consolaro: AbbVie/Abbott, 6, Pfi-
zer, 6, 12, grants for investigator-initiated research projects.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common chronic rheumatic disease of childhood. The
emergence of new biologic agents has led to changes in the prognosis and therapeutic approach for these patients. How-
ever, the use of biosimilars in adult patients diagnosed with JIA has not been well studied and more evidence is needed
on the safety and persistence of these drugs in this patient population.

The aim of this study was to describe the use and assess the safety and persistence of biosimilar disease-modifying anti-
rheumatic drugs (bsDMARDs) compared with original biologics (bDMARDs) in JIA patients older than 16 years.

Disease Characteristics, Biologic Therapies, and Reasons for Discontinuation in Adult JIA Patients.
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Methods: Data were obtained from the nationwide prospective registry BIOBADASER (Spanish Registry of Adverse Events
of Targeted Therapies in Rheumatic Diseases). All patients diagnosed with JIA and older than 16 years included in the data-
base between 2000 and 2022 were analyzed. Due to the design of the registry, it was not possible to identify each of the JIA
subgroups; therefore, we classified them into oligo/polyarticular JIA, enthesitis-related JIA, and psoriatic JIA. Adverse events
were coded using the Medical Dictionary for Regulatory Activities (MedDRA) version 13.0. Proportions, means, and stan-
dard deviations (SD) were used to describe our population. Drug persistence was calculated using Kaplan-Meier survival
curves (KM) until discontinuation for any reason. Incidence rates (IRs) of adverse events and 95% confidence intervals were
calculated, and Poisson regression was used to estimate incidence rate ratios (IRRs), adjusting for sex, diagnosis type, age
at treatment initiation (≤16 years vs >16 years), and treatment line as confounding variables.

Results: From a total of 313 patients included, 130 (41.5%) patients received bsDMARDs and 183 (58.4%) treatments with
bDMRAD. In the bsDMARD group, 43 patients (95.6%) use corticosteroids and 59 patients (96.7%) metotrexate
concomitant.Table 1 shows the clinical characteristics, treatment and reason for discontinuation of the studied population
according to treatment with bDMARD, bsDMARD and overall. Table 2 shows the IRs for adverse events according to sever-
ity. For all adverse events, IR is greater in bsDMARDs compared to bDMARDs, although the latter have a higher IR of serious
adverse events. The IRR was 1.33 (95% CI 1.1-1.6) (p=0.004), thus, the risk of adverse events was greater among
bsDMARD compared to the original bDMARDs. The KM figure shows that the persistence of bDMARDs and bsDMARDs
was similar in the studied population (log rank: 0.78,p-value 0.377).

Conclusion: The most used bsDMARD in adult patients diagnosed with JIA was adalimumab. In this population, there were
no differences in 5-year survival rates between bDMARDS and bsDMARDs in JIA adult patients, being ineffectiveness the
main reason for discontinuation.

The risk of adverse events was higher in patients treated with bsDMARDs. Although this study allowed us to investigate the
long-term safety of biosimilars in JIA, large registries focusing on such patients are needed to better understand rare adverse
events.

Incidence rates of adverse events stratified by bDMARDs and bsDMARD*

5-year survival of bDMARD vs. bsDMARD in adult JIA patients.
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Background/Purpose: Clinical practice guidelines for Juvenile Idiopathic Arthritis (JIA) emphasize the importance of adapt-
ing guideline recommendations to each individual patient through shared decision-making among patients, families, and cli-
nicians. In the initial treatment of non-systemic JIA, a key decision is whether to start NSAIDs and joint injections alone
(NSAIDs+/-JI) or in combination with methotrexate (MTX+NSAIDs+/-JI). Effective shared decision making requires patients
and families to be informed of reasonable estimates of the likelihood of side effects (SE) with each treatment option. How-
ever, there are limited published prediction models for MTX-associated SE and no models comparing MTX+NSAIDs+/-JI

Table 1. Final model for predicting side effects in children with juvenile idiopathic arthritis. The same model calculates risk of side effects with meth-
otrexate (MTX=1) and without (MTX=0)
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to NSAIDs+/-JI. In this study, we aimed to develop and externally validate a clinical prediction model that provides person-
alized probabilities of SE comparing NSAIDS+/-JI with and without adding MTX.

Methods: We used data from two Canadian JIA cohorts. Data collected from 2005-2010 in the Research in Arthritis in
Canadian Children Emphasizing Outcomes (ReACCh-Out) cohort for model development and data collected from
2017-2020 in the Canadian Alliance of Pediatric Rheumatology Investigators (CAPRI) JIA Registry for external valida-
tion. Parents reported SE using standardized lists of symptoms. For model development, we compared various logistic
regression models with discrimination accuracy measured with c-index. We measured model calibration by comparing
predicted probabilities versus observed rates of SE. Due to the very low frequency of serious SE, models could only
predict probabilities for mild-moderate SE. With input from patients, families, and clinicians, we incorporated the mod-
els in a Web App that generates a visual aid presenting personalized probabilities of SE when predictor variables are
inputted by a clinician.

Results: Patients included for development (n=757) and validation (n=437) had baseline characteristics comparable to
most North American JIA inception cohorts. Two-thirds % were female with a median age of 8 years old and more
than 75% diagnosed with oligoarthritis, RF-negative polyarthritis or enthesitis related arthritis. The c-indices for the var-
ious prediction models in the development cohort were all similar at �0.67. We chose the final model prioritizing fewer
and more easily obtainable variables (Table 1). In external validation, our final model for predicting SE had a c-index of
0.80 (95% CI 0.76, 0.84). Model calibration was acceptable, with similar predicted versus observed SE rates (Figure 1).
A Web App was created to present probabilities of SE in pie charts, comparing NSAIDs+/-JI to MTX+NSAIDs+/-JI
(Figure 2).

Figure 1. Calibration of prediction models in the validation cohort for probability of side effects for A. MTX+NSAIDs+/-JI and B. NSAIDs+/-JI.
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Conclusion: This study developed and externally validated a prediction model for probability of SE directly comparing two
realistic treatment options at the time of JIA diagnosis. Inputting the variables in a Web app will then produce a visual aid
to facilitate shared decision-making with families. Future work should add likelihood of treatment response to further aid
the decision of choosing an initial treatment option in JIA.

Disclosure: J. Park: None; T. Loughin: None; A. Henrey: None; J. Guzman: None.

Figure 2. Example of visual representation of predictions for one patient, generated by inputting variables in a Web App.
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Figure 1. Clinical Details. Day 0 represents first day of ruxolitinib in all patients. Overall, patients had improvement in cytopenias and transaminitis if
present. A. On Day 0, patient required ICU admission for MAS with hypotension and fever and was given tocilizumab 800 mg once, ruxolitinib, and
anakinra 100 mg q6h (weaned off by day 5). Patient had improvement in ferritin, cytopenias, and transaminitis within 15 days. Patient had signif-
icant improvement in IL-18 and CXCL9 levels with continued ruxolitinib monotherapy. B. On day -12, patient was admitted for MAS related to
EBV and had initial improvement in ferritin, thrombocytopenia, hypofibrinogenemia and transaminitis with a single dose of rituximab (to aid with
EBV clearance), anakinra 12.5 mg/kg/day divided IV q6h and pulse dose steroids (30 mg/kg x 3 days). There was some initial improvement of
MAS, but team was unable to wean steroids or anakinra. Ruxolitinib was started which allowed for anakinra to be weaned to 6.25 mg/kg/day
SQ dosing by day 3. Patient was discharged on ruxolitinib, anakinra 6.25 mg/kg/day once a day, and 1.5 mg/kg/day prednisolone. While on rux-
olitinib, patient continued to tolerate steroid weans as an outpatient. C. Patient was started on ruxolitinib in addition to oral steroids, adalimumab,
and mycophenolate for management of SJIA with lung involvement. Patient tolerated slow wean of steroids (methylprednisolone 40 mg/day max
to prednisone 15 mg/day) over the course of 4 months. Figure created with GraphPad PRISM and Biorender.

682



Background/Purpose: The advent of biologics such as IL-1 receptor antagonists has dramatically improved outcomes for
children with pediatric rheumatic diseases and hyperinflammation. However, there remains a subset of patients with sys-
temic juvenile idiopathic arthritis (sJIA) who develop life-threatening complications of macrophage activation syndrome
(MAS) and interstitial lung disease (ILD) despite treatment with glucocorticoids and IL-1 inhibition. Recent findings point to
robust interferon and IL-18 signature as drivers of persistent inflammation in sJIA, suggesting a potential role for inhibition
of these pathways using Janus kinase inhibitors, such as ruxolitinib, as a viable therapeutic strategy.

Methods: We completed a retrospective chart review on three patients with sJIA or sJIA-like disease started on ruxolitinib
for improved disease control or to allow for glucocorticoid weaning.

Results: Patients ages were 5-15 years of age with 2 females and 1 male (Table 1). Patient A with sJIA-like disease presented
with recurrent MAS with fever and hypotension requiring vasopressor support and was treated with ruxolitinib, anakinra, and
tocilizumab and MAS was controlled (Figure 1). Anakinra was weaned off prior to discharge home. Ruxolitinib was continued
as a single agent and has maintained excellent control of the patient’s disease with no further MAS flares or adverse events
for the last 10 months. Patient B with previously diagnosed sJIA presented with fulminant MAS secondary to EBV. She was
treated with pulse dose steroids and anakinra with some initial stabilization. Ruxolitinib was started due to lack of further
improvement in MAS. The addition of ruxolitinib controlled her MAS and steroid and anakinra doses were tapered (Table 2;
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Figure 1). Oral steroids were discontinued 9 weeks after starting ruxolitinib. Ruxolitinib was discontinued at 3 months. Patient
was continued on anakinra. Patient C with previously diagnosed sJIA developed sJIA-associated lung disease on canakinumab
therapy. Ruxolitinib was added to his therapy (Table 1, 2) due to continued systemic inflammation and inability to wean steroids.
Within the 4 weeks the patient reported improvement in joint pain and had no oxygen desaturations with walking. Within
6 weeks, lung function improved with FEV1 increasing from 85% to 91% predicted. Ruxolitinib dose was increased to 25 mg
twice a day at 4 months based on patient toleration and to optimize disease control, allowing successful weaning of steroids
by 50%. Patients have not had any infectious complications while on ruxoltinib. One adverse event reported was Grade 1 ele-
vated cholesterol. Mean follow-up time is 214 days (146-322). Mean time patients were on ruxolitinib was 189 days (100-322).

Conclusion: Ruxolitinib was well tolerated in these patients with sJIA or sJIA-like disease with no significant adverse events,
including cytopenias, transaminitis, or infections. Use of ruxoltinib provided improved disease control as a single agent or in
combination with other immunomodulators and allowed reduction of other therapies, such as steroids. Based on our expe-
rience, patients may require and can tolerate higher doses than previously used for other indications with titration up and
down to affect.

Disclosure: K. Collins: None; I. Abutineh: None; T. Paul: None; P. Rai: None; G. Schulert: IpiNovyx, 5, SOBI, 2;
M. Hines: Incyte, 5.
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) are a group of heterogeneous arthritis with onset in childhood.
According to previous studies, this patients experience an improvement of their disease activity, functionality and even
remission as they become young adults 1. Transitional care units aim to coordinate an uninterrupted follow-up in patients
with chronic diseases.2 Our transitional care unit attend patients from 18 to 25 years old who have been previously diag-
nosed with any rheumatic disease during childhood. Our primary objective was to describe the disease activity of JIA
patients at the transference to our unit and the remission maintenance during follow-up.
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Methods:We conducted an observational retrospective longitudinal study from a cohort of patients with JIA who have been
transferred to our transitional care unit. We selected patients with at least one clinical visit and have active follow-up. We col-
lected demographic data, JIA classification, previous treatments and the treatment at time of transfer, articular and ocular
flares, remission defined by Wallace criteria3 and changes in treatment during follow-up.

Results: From December 2016 to December 2021 we received 113 with JIA diagnosis, the mean age at transfer was
19.8 years. Demographic characteristics of patients are shown in Table 1. About 31% of the patients had a flare through
the 3 years of follow-up, most of them were women (71.4%). Both oligoarticular (37.1%) and polyarticular (37.1%) and spon-
dyloarthritis (25.7%) had inflamamatory flares in similar proportion.
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It is important to notice that from 45 patients (38.9%) who had a flare prior to transfer 37.8% had another flare during follow-
up. While, 26.5% of the patients who never had a previous flare presented a new flare during this follow-up. Flares during
transfer were independent from patient’s previous inflammatory activity; and the previous treatment did not influence the risk
of flare development.

Conclusion: Flare risk during transfer was independent from previous activity and treatment. The flare frequency was slightly
reduced over time (39,8% vs. 31%) (Table 2).

Disclosure: K. Carpio Astudillo: None; D. clemente Garulo: Eli Lilly, 5, GlaxoSmithKlein(GSK), 6, Pfizer, 6, Sanofi, 5;
J. Lopez-Robledillo: None; C. Bourgeois Avella: None; L. Trives Folguera: None; A. L�opez L�opez: None; J. Alvaro-
Gracias: Abbvie, 2, 6, AstraZeneca, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, GSK, 2, 6, Merck/MSD, 2, 6, Novar-
tis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; I. Monteagudo S�aez: None; J. Nieto-Gonzalez: AbbVie, 2, 6, Amgen, 2, 6, Biogen,
6, Bristol-Myers Squibb(BMS), 6, FAES Farma, 6, Galapagos, 2, GSK, 2, Janssen, 2, 6, Lilly, 6, MSD, 2, 6, Novartis,
6, Pfizer, 6, Roche, 6, Sanofi, 6, UCB, 6.
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Background/Purpose: Interstitial lung disease (ILD) is a rare and severe complication of systemic juvenile idiopathic arthritis
(SJIA) that was recognized relatively recently, and its incidence appears to be rising. Much is still unknown about its optimal
management.

Methods: With an institutional review board approval from Baylor College of Medicine, children under 16 years old with
SJIA-associated lung disease (SJIA-LD) at Texas Children’s Hospital between 2014-2023 were identified. Demographics,
clinical features, laboratory, radiographic findings, and therapies were collected and analyzed using standard descriptive
statistics.

Results: Six children with SJIA-LD were identified. The median age in years at SJIA diagnosis was 1 (range 0-4), and
patients were followed for a median of 30.5 months (range 15-82). There were equal numbers of males and females, most
were white (83.3%, vs. 16.7% Black), and most were Hispanic (50.0%, vs. 33.3% not Hispanic and 16.7% not specified).
Four patients (66.7%) had no significant medical history prior to SJIA presentation, while 1 patient had Trisomy 21, and
another was a former 23-week preterm infant with associated complications, including bronchopulmonary dysplasia with
tracheostomy dependence. All patients presented classically with fever, rash, and arthritis; none had respiratory symptoms
or clubbing at SJIA diagnosis. The median time from SJIA diagnosis to identification of lung disease was 13 months (range
4-60). Imaging that led to the diagnosis was obtained due to respiratory symptoms in 3 patients (50.0%, of which one
occurred in the setting of known rhinovirus) and for asymptomatic screening in 1case (16.7%). Two patients (33.3%) had
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incidental ILD on imaging obtained for other reasons. The most frequent pulmonary findings on the initial chest CT were lin-
ear opacities (50.0%), while 33.3% had ground-glass opacities. Two patients (33.3%) had pulmonary hypertension, and
1 (16.7%) developed a new oxygen dependence. In addition to corticosteroids, anti-IL1 and anti-IL6 drugs were the most
utilized therapies. All patients had their disease course complicated by macrophage activation syndrome (MAS). The disease
was difficult to control, and medication changes were common due to disease flares, challenges with the route of adminis-
tration, infusion reactions, and side effects. At the most recent rheumatology visit, 5 patients (83.3%) were on dual biologic
therapy, and 3 patients (50.0%) remained on chronic corticosteroids. No patients died during the study period.

Conclusion: All children in our SJIA-LD cohort were diagnosed with SJIA at an early age and had difficult-to-control disease,
including elevated CXCL9 and IL-18 levels. Half of the patients had respiratory symptoms that led to chest imaging, while the
other half had no respiratory symptoms. All experienced MAS and required aggressive therapy, often with dual biologics and
chronic corticosteroids.

Table 1. Demographics, Clinical Characteristics, and Laboratory Values
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Figure 1. Percentage of Patients with Lab Abnormalities

Figure 2. Therapies Used Throughout Disease Course
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) affects 1 in 1,000 children in the United States (US). There is a
shortage of pediatric rheumatologists across North America and many patients travel lengthy distances to access subspeci-
alty care. Telemedicine is a potential solution to this distance barrier. Although use of telemedicine has substantially
increased since the COVID-19 pandemic, questions remain about the role of virtual visits for monitoring of patients with
JIA where hands-on assessments have been the cornerstone for care. Surveys from early in the pandemic indicated that
critical data elements (CDE) for Treat-to-Target decision making such as active joint count, physician global assessment
(PGA) and patient reported outcomes (PROs) were under-reported in telemedicine relative to in-person visits.1,2 The global
aim of this quality improvement effort is to optimize completion of CDE for JIA patients seen via telemedicine, targeting the

Figure 1: Specific CDE collected during JIA visits by visit modality

Figure 2: Methods of PRO collection during JIA visits by visit modality
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same rate as in-person visits. To determine primary drivers of CDE in telemedicine visits as well as to inform ideas for change,
we performed a needs assessment of post-pandemic telemedicine practices of the Pediatric Rheumatology Care and Out-
comes Improvement Network (PR-COIN) network.

Methods: PR-COIN is a multi-center learning collaborative spanning 24 pediatric centers across the US and Canada. A
REDCap survey regarding current telemedicine practices was emailed to the faculty representative for each PR-COIN site
in January 2023. Quantitative responses were analyzed with descriptive statistics. Qualitative comments were thematically
grouped.

Results: Responses were received from 21/24 sites (88%). Figure 1 demarcates CDE collected by visit modality. Figure 2
notes the methods of PRO collection by visit type. Only 2 sites reported that providers use a standard method to assess
active joint counts in telemedicine visits. However, most respondents (15/21) indicated that providers used modifications
of the ‘video’ pediatric Gait Arms Legs and Spine (vpGALS) tool for virtual joint exams.

Reported barriers to CDE collection during telemedicine visits were grouped into three categories of primary drivers: patient
engagement, provider engagement and electronic medical record(EMR)/support staff (Figure 3). Opportunities to improve
standard collection of CDE included development of educational materials, easy/automated collection methods, enhanced
use of support staff, streamlined questionnaires and standardized templates for virtual physical exams.

Conclusion: Despite three years of telemedicine experience, CDE completion for JIA patients in virtual visits lags behind
rates for in-person visits. We are currently developing resources including instructional videos, templates and best practices
for providers, patients and EMR/support staff to address these gaps. We plan to implement these interventions at network
sites using an iterative quality improvement approach and prospectively track rates of CDE completion.

References
1. Goh YI, et al. Frontiers in Pediatrics. 2021 Mar 4;9:642460.
2. Ryan ME, et al. Pediatr Rheumatol Online J. 2022 Sep 29;20(1):83.
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Figure 3: Key Driver Diagram based on PR-COIN network needs assessment survey
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Background/Purpose: The presentation of juvenile psoriatic arthritis (JPsA) in children with psoriasis can be
insidious and poses a diagnostic challenge. Musculoskeletal ultrasound (MSUS) has emerged in recent years as a sensitive
and non-invasive imaging modality to detect joint inflammation. A growing number of evidence has shown that adult psori-
asis patients without signs of arthritis have findings of subclinical joint pathology on MSUS. These patients with identified
imaging abnormalities are more likely to develop active psoriatic arthritis as demonstrated in longitudinal studies. No such
research has been performed among children with psoriasis however, highlighting a critical gap in the understanding of pedi-
atric psoriatic disease. The objective of this investigation is to describe MSUS and nail ultrasound findings in children with
psoriasis.
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Methods: Grey-scale (B) mode and power Doppler (PD) mode ultrasound were utilized in this cross-sectional study to eval-
uate joint, enthesis, and nail findings in pediatric psoriasis patients (< 18 years old) without clinical symptoms of arthritis.
Exclusion criteria included acute joint injury, trauma, or joint surgery within the last 3 months, on systemic treatment or oral
corticosteroids in the last 2 months, or pregnancy. Each subject underwent a full musculoskeletal exam and sonographic
evaluation of seven sites bilaterally: a) joints/nails – fingernails, MCP, and IP joints of the second and third fingers, as well
as any finger with psoriatic nail involvement, patella, tibiotalar and subtalar joints, b) entheses – quadriceps, proximal and dis-
tal patellar tendon, Achilles, and plantar fascia calcaneal insertion. Ultrasound images were assessed using an established
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pediatric-specific scoring system for the joints and semi-quantitative scoring approach for the nails. Enthesitis was evaluated
according to the OMERACT definition. Demographic, clinical, and laboratory information was collected when available.

Results: Eleven patients were included until now. Demographic and clinical characteristics are shown in Table 1. The mean
duration of the ultrasound exam was 66 minutes. Ultrasound characteristics of the nails studied are displayed in Table 2, and
findings of the joints and entheses are shown in Table 3. 51 nails (83.6%) had abnormal nail plate structure per theWortsman
classification, and roughly 20% of nails had increased PD activity in either the nail bed or nail matrix classified as grade 2 or
3. Eight out of 11 patients (72.7%) had a least one grade 2 finding of synovitis on B-mode, with the PIP/DIP, suprapatellar,
and anterior subtalar joint recesses most frequently affected. Two patients (18.2%) had enthesopathy involving the lower
extremities identified on PD examination.

Conclusion: Subclinical inflammatory abnormalities of the nails, joints, and entheses were identified utilizing MSUS in chil-
dren with psoriasis who did not have clinical manifestations of arthritis on exam. Ongoing studies involving additional pediat-
ric psoriasis patients and healthy controls is underway to more clearly elucidate the significance of these findings.

Disclosure: L. Nedorezov: None; T. Ting: None; P. Vega-Fernandez: None.
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Background/Purpose: Administrative claims databases represent important settings for studying large populations with juve-
nile idiopathic arthritis (JIA), but prior efforts to validate diagnostic algorithms for JIA using administrative data have been limited
to potentially non-generalizable settings (e.g., specific clinics or health care systems). We aimed to develop and validate algo-
rithms for new diagnoses of JIA in a large claims database using rule-based and machine learning-based approaches.

Methods: We performed a cross-sectional validation study using US commercial health plan data (2013-2020). We identi-
fied children diagnosed with JIA (ICD-9-CM: 696.0, 714, 720; ICD-10-CM: L40.5, M05, M06, M08, M45) before age 18 fol-
lowing ≥12 months of baseline continuous enrollment without JIA diagnosis or immunosuppression. JIA diagnoses were
based on 3 previously validated definitions: 1) rheumatologist’s diagnosis plus orders for ≥2 specific laboratory tests; 2) ≥2
outpatient diagnoses 8-52 weeks apart; or 3) 1 inpatient diagnosis. Charts from a random subset of subjects meeting each
definition were abstracted and independently adjudicated by clinical experts; discrepancies were resolved by a third expert
or, where necessary, consensus. Incident JIA was defined as definite or probable JIA diagnosed in the prior 4 months. Using
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data from 1 year before through 1 year after first JIA diagnosis, we then created candidate predictor variables from demo-
graphics, diagnoses, medications, procedures, and specialty of clinicians diagnosing JIA. After applying a simulation-based
balancing method (Synthetic Minority Oversampling Technique, SMOTE), we selected optimal logistic regression regulariza-
tion hyperparameters using 10-fold cross-validation. Model variables were used to score observations, and sensitivity,
specificity, and positive predictive value (PPV) [95% confidence interval (CI)] were assessed at different thresholds of pre-
dicted JIA probability.

Results: Of 182 eligible charts reviewed (92 ICD-9-based, 90 ICD-10-based), 133 had definite/probable JIA (ICD-9 64%,
ICD-10 82%). Of JIA diagnoses, 90 were incident (ICD-9 90%, ICD-10 50%). Rule-based algorithms had limited PPV for inci-
dent JIA (ICD-9 58%, ICD-10 41%) (Table). Use of machine-learning based algorithms enabled excellent discrimination
between incident and prevalent JIA (ICD-9 AUC 0.97, ICD-10 AUC 0.88) and between incident JIA and unlikely JIA (ICD-9
AUC 0.99, ICD-10 AUC 0.94) (Figure 1). Specific predicted probability thresholds yielded excellent test characteristics for

Table. Accuracy of rule-based algorithms for incident JIA. ICD, International Classification of Diseases; Inc., incident; JIA, juvenile idiopathic arthri-
tis; PPV, positive predictive value; Prev., prevalent. Numbers of charts are shown by claims-based definition and adjudicated diagnosis. PPV rep-
resents the percentage with definite or probable incident JIA among those meeting the claims-based definition. Specific labs eligible for Definition
1 were antinuclear antibody, rheumatoid factor, anti-cyclic citrullinated protein antibody, and HLA-B27.

Figure 1. ROC curves for machine learning-based algorithms for incident JIA. AUC, area under the curve; ROC, receiver operating characteristic;
ICD, International Classification of Diseases; JIA, juvenile idiopathic arthritis. ROC curves show balance of sensitivity and specificity of machine
learning-based algorithms for incident JIA based on comparisons with prevalent JIA (ICD-9 in A, ICD-10 in B) and with unlikely JIA (ICD-9 in C,
ICD-10 in D). The Youden Index (dot on ROC curve) represents the maximum value of (Sensitivity + Specificity – 1).
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differentiating incident JIA from unlikely JIA (ICD-9: sensitivity 95%, specificity 96%, PPV 96% [95% CI 96-100%]; ICD-10:
sensitivity 81%, specificity 92%, PPV 91% [95% CI 84-97%]) (Figure 2).

Conclusion: Machine learning-based diagnostic algorithms for incident JIA enhanced traditional rule-based algorithms in
identifying new diagnoses of JIA using ICD-9 and ICD-10 codes within a large US claims database. External validation of
these models is warranted, but these algorithms will facilitate use of administrative data to study JIA diagnosis, manage-
ment, and outcomes in large populations.

Disclosure: P. Hoffman: None; L. Parlett: Elevance Health, 3, Sanofi, 5; D. Beachler: Elevance Health, 3; D. Reiff:
None; S. McGuire: None; S. Pothraj: None; L. Moorthy: Bristol-Myers Squibb(BMS), 12, SitePI for Abatacept registry
BMS.; C. Salvant: None; D. Koffman: None; S. Rege: None; C. Huang: None; M. Iozzio: None; K. Schott: None;
K. Haynes: Janssen, 3; A. Davidow: None; S. Crystal: None; T. Gerhard: None; B. Strom: AbbVie/Abbott, 2, Con-
sumer Healthcare Products Association, 2; C. Rose: None; D. Horton: Danisco USA, Inc., 5.
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Open-label Phase 3 Study of Intravenous Golimumab in Patients with
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Effectiveness, Safety, and Immunogenicity over 252 Weeks

Nicolino Ruperto1, Daniel J Lovell2, Sarah Ringold3, Xie L. Xu4, Jocelyn H. Leu3, Edwin Lam3, Yuhua Wang3, Alberto
Martini5 and Hermine Brunner6, 1IRCCS Istituto Giannina Gaslini, UOSID Centro Trial, Genova, Italy, 2UC Department of
Pediatrics, Cincinnati Children’s Hospital, University of Cincinnati, Cincinnati, OH, 3Janssen Research & Development,
LLC, Spring House, PA, 4Janssen Research & Development, LLC, San Diego, CA, 5Universita degli Studi di Genova,
Dipartimento di Neuroscienze, Riabilitazione, Oftalmologia, Genetica e Scienze Materno-Infantili (DiNOGMI), Genova,
Italy, 6Cincinnati Children’s Hospital Medical Center, Division of Rheumatology, Cincinnati, OH

Figure 2. Impact of predicted probability thresholds frommachine learning-based models on accuracy of diagnoses of incident JIA compared with
unlikely JIA. CI, confidence interval; ICD, International Classification of Diseases; PPV, positive predictive value. Curves show numbers of true pos-
itive (dark grey) and false positive (light grey) cases of incident JIA at different thresholds of predicted probability from machine learning-based
models comparing children with incident JIA and children unlikely to have JIA based on ICD-9 codes (A) and ICD-10 codes (B). Numbers reflect
the total study population, including simulated cases generated by application of a balancing method (Synthetic Minority Oversampling Technique,
SMOTE). Threshold values yielding excellent test characteristics (dotted lines) were 0.97 for ICD-9 (sensitivity 95%, specificity 96%, PPV 96%
[95% CI 96-100%]) and 0.22 for ICD-10 (sensitivity 81%, specificity 92%, PPV 91% [95% CI 84-97%]).
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Background/Purpose: The phase 3, Intravenous Golimumab in Pediatric Participants with Active Polyarticular-Course JIA
Despite MTX (GO-VIVA) study demonstrated that golimumab (GLM) 80 mg/m2 at Week (W) 0, W4 and Q8W thereafter is
well-tolerated and effective in children 2 to < 18 years of age with active polyarticular-course juvenile idiopathic arthritis
(pcJIA) despite MTX through W52 (NCT02277444). The pharmacokinetics (PK), immunogenicity, efficacy, and safety of
GLM in GO-VIVA participants (pts) who continued into the long-term extension (LTE) through W252 are evaluated.

Methods: Pts from GO-VIVA who continued GLM 80 mg/m2 IV q8w (max dose 240 mg) after W52 were included. PK and
immunogenicity were assessed through W244, and safety was assessed through W252. Efficacy measures included JIA
ACR response from baseline (start of GLM), clinical Juvenile Arthritis Disease Activity Score based on 10 joints (cJADAS-10)
minimal disease activity (cJADAS-10 MDA), inactive disease (cJADAS-10 ID) and remission (≥ 6 continuous months of
cJADAS-10 ID). These were analyzed using an intent-to-treat (ITT) approach through W116, due to a protocol amendment
instituted during the LTE that limited efficacy data collected after W116. Non-responder imputation was used for missing data.

Results: Of the 127 pts treated, 112 (88.2%) continued into the LTE, and 69 (54.3%) completed GLM through W244 and
had a W252 assessment. The most common reasons for discontinuation of GLM treatment through W244 were adverse
event (AE) (19%) and withdrawal of consent (7%). W244 median steady-state trough GLM concentration was 0.61 μg/mL
(mean ± SD: 0.66 ± 0.569μg/mL; N=31) vs 0.44 μg/mL (mean ± SD: 0.50 ± 0.455 μg/mL; N=93) at W52, indicating that
exposure was maintained over time. Median trough GLM concentrations at W244 were similar across different age catego-
ries and body weight quartiles. FromW52 toW116, the majority of pts had JIA ACR 30 (72%-77%), JIA ACR 50 (71%-76%),
and JIA ACR 70 (62%-68%) responses, and approximately 50% had JIA ACR 90. The majority of pts (≥56%) achieved
cJADAS-10 MDA, 41%-49% achieved cJADAS-10 ID, and 28-33% achieved remission. Antibodies to GLM were detected
in 56 (44.8%) of pts through W244; the majority of titers were < 1:1000. Of these 56 pts, 35 were positive for neutralizing
antibodies (Nab) with an overall incidence of NAb of 31% (35/112). No new or unexpected safety issues were identified
through W252. AEs and SAEs were reported in 92.1% and 19.7% of pts, respectively. One death (septic shock) occurred.

Conclusion: PK exposure through the end of the LTE was consistent with that observed through W52. Although analyses
were limited by protocol modification, data through W116 suggest a therapeutic benefit with additional treatment and
achievement of clinically important endpoints for pts who continued in the LTE. GLM was generally well tolerated with an
acceptable long-term safety profile through W252.

Disclosure: N. Ruperto: Ablynx, 2, 6, AstraZeneca-Medimmune, 2, 6, Bayer, 2, 6, Biogen, 2, 6, Boehringer-Ingelheim,
2, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene, 5, 12, Personal Fees, Non-Financial Support, Eli Lilly, 2, 5, 6, EMD
Serono, 2, 6, F. Hoffman-La Roche, 2, 5, 6, GlaxoSmithKlein (GSK), 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, R-Pharma, 2, 6, Sinergie, 2, 6, Sobi, 2, 5, 6, UCB, 2, 5; D. Lovell: Abbott, 2, 6, AbbVie, 2, Amgen,
2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Canadian Arthritis Society, 1, Celgene,
2, Forest Research, 1, GlaxoSmithKlein(GSK), 2, Hoffmann-La Roche, 2, Janssen, 2, NIH-NIAMS, 1, Novartis, 2, 6, Pfi-
zer, 2, United Bioscience Corporation, 2, Wyeth, 2; S. Ringold: Janssen, 3; X. Xu: Janssen, 3, 10, 11; J. Leu: Janssen,
3, Johnson & Johnson, 11; E. Lam: Janssen, 3, 11; Y. Wang: Janssen, 3; A. Martini: Boehringer-Ingelheim, 2, Eli Lilly,
2, Janssen, 2, Merck/MSD, 2, Novartis, 2, Pfizer, 2; H. Brunner: AbbVie, 2, AstraZeneca-Medimmune, 2, Biogen,
2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb (BMS), 2, 5, Celgene, 2, Eli Lilly, 2, 5, EMD Serono, 2, F-Hoffman La
Roche, 2, 5, GlaxoSmithKlein (GSK), 2, 5, 6, Horizon, 2, 2, Janssen, 5, Merck, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6.
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Long Term Safety of Drugs in Systemic Juvenile Idiopathic Arthritis

Ana Isabel Rebollo Gimenez1, Luca Carlini2, Paivi Miettunen3, Ekaterina Alexeeva4, Charlotte Myrup5, Rebecca Nicolai6,
Maria Trachana7, Valda Stenevicha8, Constantin Ailioaie9, Elena Tsitsami10, Alexis-Virgil Cochino11, Chiara Pallotti12,
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Sperimentazioni Cliniche Pediatriche, PRINTO, Genoa, Italy, 3University of Calgary and Alberta Children’s Hospital,
Calgary, AB, Canada, 4Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation, Moscow, Russia, 5Pediatric rheumatology unit 4272, Rigshospitalet, Copenhagen, Denmark, 6Division of
Rheumatology, IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy, 7First Department of pediatrics, Pediatric
Immunology and Rheumatology Referral Center, Hippokration General Hospital, Thessaloniki University School of
Medicine, Thessaloniki, Greece, 8Department of Paediatrics, Riga Stradins University, Children University Hospital, Riga,
Latvia, 9Pediatric Rheumatology , Alexandru Ioan Cuza University of Iasi, Iasi, Romania, 10Pediatric Rheumatology Unit,
1st Department of Pediatrics, Children’s Hospital "Aghia Sophia", University of Athens, Athens, Greece, 11First
Department of Pediatrics, University of Athens Medical School, Aghia Sophia Childrens Hospital, Athens, Greece,
12Pediatric and Rheumatology Clinic, IRCCS Istituto Giannina Gaslini, Genoa, Italy, 13Direzione Scientifica, IRCCS Istituto
Giannina Gaslini, Genoa, Italy, 14University Medical Center Utrecht, Utrecht, Netherlands, 15Wilhelmina Children’s
Hospital / UMC Utrecht, Utrecht, Netherlands, 16IRCCS Istituto Giannina Gaslini, UOSID Centro Trial, Genova, Italy
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Background/Purpose: Evidence on treatment safety in systemic juvenile idiopathic arthritis (sJIA) is limited. Our objective
was to evaluate the safety profile of drugs in the initial 24-months since disease onset.

Methods: Children from Pharmachild were classified into 4 mutually exclusive groups according to the treatment in the first
6 months from sJIA onset. Descriptive data, incidence rates (95% CI), survival curve, log rank test, and Cox multivariate
regression model are reported.

Results: A total of 701/992 (71%) sJIA patients were classified as: 1) glucocorticoids (N=161), 2) biologic (b) DMARDS
(N=69); 3) conventional synthetic (cs) DMARDs (N=65) and 4) combinations of these drugs (N=406).

In the initial 6 months, bDMARDs and combination therapy had the highest rate of AEs, serious AE and events of special
interest. Infections were the most common AEs (N, IR*100PY-95%CI) in bDMARDs group (7, 32.94 [15.70-69.10]). Gastro-
intestinal disorders and general disorders were most frequent in the bDMARDs group (6, 28.24 [12.69-62.85]). Kaplan
Meier’s showed the bDMARDs group experienced more AE and sooner when compared to the other groups (log rank test
p< 0.0001). The risk of any AE was significantly higher in bDMARDs, hazard ratio (HR) 8.8 (95% CI: 3.5-22.1)

In the following 18 months the number and the risk of any AE was increased in the combination therapy group (HR 4.5; 95%
CI: 1.1-18.6).

Conclusion: bDMARDs or combination therapy in sJIA patients was associated with a higher risk of AE in the first six
months meanwhile in the following 18 months combination therapy group had the highest risk of AE.
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PRINTO Provisional Enthesitis/Spondylitis-Related JIA Criteria:
Performance in Youth Classified as Axial Disease in Juvenile
Spondyloarthritis
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Rik Joos7, Ronald Laxer8, Kirsten Minden9, Angelo Ravelli10, Nicolino Ruperto11, Judith Smith12, Matthew Stoll13, Shirley
Tse8, Filip Van den Bosch14, Walter P. Maksymowych15, Robert Lambert16, David Biko2, Nancy A. Chauvin17, Michael
L. Francavilla18, Jacob Jaremko15, Nele Herregods19, Ozgur Kasapcopur20, Mehmet YILDIZ21, Hemalatha Srinivasalu22,
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GmbH, Bonn, Germany, 7Ghent University, Basel, Switzerland, 8The Hospital for Sick Children, Toronto, ON, Canada,
9Charité University Medicine and German Rheumatism Research Center Berlin, Berlin, Germany, 10Direzione Scientifica,
IRCCS Istituto Giannina Gaslini, Genova, Italy, 11IRCCS Istituto Giannina Gaslini, UOSID Centro Trial, Genova, Italy,
12University of Wisconsin, Madison, WI, 13University of Alabama at Birmingham, Birmingham, AL, 14Department of
Internal Medicine and Pediatrics, Ghent University and VIB Center for Inflammation Research, Ghent, Belgium,
15University of Alberta, Edmonton, AB, Canada, 16Department of Radiology and Diagnostic Imaging, University of
Alberta, Edmonton, AB, Canada, 17The Cleveland Clinic, Hummelstown, PA, 18University of South Alabama College of
Medicine, Mobile, AL, 19Ghent University Hospital, Ghent, Belgium, 20Department of Pediatric Rheumatology,
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Background/Purpose: The Paediatric Rheumatology International Trials Organisation (PRINTO) recently undertook an
effort to better harmonize the pediatric and adult arthritis criteria. These provisional criteria are not validated and refinement
may be necessary for optimal performance. We aimed to investigate differences amongst youth with clinically diagnosed
juvenile SpA who met axJSpA classification criteria who did and did not fulfill the PRINTO provisional enthesitis/spondyli-
tis-related criteria.

Methods: This was a retrospective cross-sectional sample of international youth who had juvenile SpA ascertained by the
treating physician. All youth had onset of symptoms prior to age 18 and fulfilled the recently validated axJSpA classification
criteria. The axJSpA classification criteria consist of 7 domains: imaging - active inflammation, imaging - structural lesions,
pain chronicity, pain pattern, pain location, stiffness, and genetics/family history. A youth with juvenile SpA is classified as
having axial disease with a cumulative score of ≥55 (out of 100). To meet the PRINTO criteria for enthesitis/spondylitis-
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related arthritis youth must fulfill one of 3 major criteria (Table 1). Data were abstracted from subjects’ medical records. All
MRI scans underwent central imaging review by at least 2 central raters. Patient demographics, clinical manifestations,
and physician and patient-reported outcomes were evaluated using standard descriptive statistics. Differences between
groups were compared using Wilcoxon signed-rank test or chi-square as appropriate.

Results: Of 143 patients that met axJSpA criteria, 100 (69%) fulfilled the PRINTO provisional criteria for enthesitis/
spondylitis-related arthritis. Thirty-four (23%) did not fulfill any of the 3 major PRINTO criteria due to lack of peripheral
disease manifestations. The frequency with which each major and minor criteria were fulfilled is listed in Table 1.
Demographics, family history of SpA, location of back pain, and duration of pain were not statistically different between
those who did and did not meet PRINTO criteria (Table 2). Those who fulfilled the PRINTO criteria had significantly
more morning stiffness lasting ≥15 minutes (p=0.02), peripheral arthritis (p< 0.01), enthesitis (p< 0.01), and HLA-B27
positivity (p=0.02). Patients who did not meet the PRINTO criteria had a significantly higher percentage of pain duration
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≥12 weeks (p=0.01). There were no significant differences in the prevalence of inflammatory or structural lesions on
MRI between the two groups (Table 3).

Conclusion: A third of children classified with axJSpA remain unclassifiable by the provisional PRINTO enthesitis/spondyli-
tis-related criteria. The clinical and imaging manifestations of axial disease were not significantly different between those who
did and did not fulfill the provisional PRINTO criteria. The phenotypic differences between those who were and were not clas-
sified by the provisional PRINTO criteria are confined to peripheral disease manifestations. Modification of the second major
criterion of the PRINTO provisional criteria may facilitate capture of youth with primarily axial disease.

Disclosure: P. Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2; T. Brandon: None; A. Aggarwal: None; R. BURGOS-VARGAS:
None; R. Colbert: None; G. Horneff: GSK, 6, Janssen, 6, MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi,
6, Sobi, 6; R. Joos: None; R. Laxer: None; K. Minden: Amgen, 6, Medac, 6, Novartis, 6, Pfizer, 6; A. Ravelli: AbbVie/
Abbott, 12, honoraria for consultancies or speaker bureaus from, Novartis, 12, honoraria for consultancies or speaker
bureaus from, Pfizer, 12, honoraria for consultancies or speaker bureaus from; N. Ruperto: Ablynx, 2, 6,
AstraZeneca-Medimmune, 2, 6, Bayer, 2, 6, Biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb (BMS),
2, 5, 6, Celgene, 5, 12, Personal Fees, Non-Financial Support, Eli Lilly, 2, 5, 6, EMD Serono, 2, 6, F. Hoffman-La Roche,
2, 5, 6, GlaxoSmithKlein (GSK), 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, R-Pharma,
2, 6, Sinergie, 2, 6, Sobi, 2, 5, 6, UCB, 2, 5; J. Smith: None;M. Stoll: Novartis, 2; S. Tse: None; F. Van den Bosch: Abb-
Vie, 2, 6, Amgen, 2, BMS, 6, Celgene, 6, Eli Lilly, 2, Galapagos, 2, Janssen, 2, 6, Merck, 2, 6, Novartis, 2, 6, Pfizer, 2, 6,
UCBPharma, 2, 6;W.Maksymowych: AbbVie, 2, 5, 6, BMS, 2, 6, Boehringer-Ingelheim, 2, CARE Arthritis Ltd, 4, CARE
Arthritis Ltd., 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 5, 6; R. Lambert: Calyx, 2, CARE Arthritis Limited, 2, Image Analysis Group, 2; D. Biko: None;
N. Chauvin: None;M. Francavilla: None; J. Jaremko: None;N. Herregods: None;O. Kasapcopur: Novartis, 6, Pfizer,
6; M. YILDIZ: None; H. Srinivasalu: None; R. Naden: None; A. Hendry: None.

Legend. ^Unequivocal evidence of inflammatory lesions typical of axial disease: bone marrow edema in ≥3 SI joint quadrants across all SI joint MRI
slices. #Unequivocal evidence of structural lesion(s) typical of axial disease: erosion in ≥3 quadrants or sclerosis or fat lesion in ≥2 SI joint quadrants
or backfill or ankylosis in ≥2 joint halves across all SI joint MRI slices.
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Trial, Genova, Italy, 3Novartis Pharma AG, Basel, Switzerland, 4Novartis Pharmaceuticals Corporation, St. Louis, MO,
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Background/Purpose: The juvenile spondyloarthritis disease activity index (JSpADA) is a disease activity assessment tool
developed for children with juvenile psoriatic arthritis (JPsA) and enthesitis related arthritis (ERA). This post-hoc analysis
investigated the validity of JSpADA for children with ERA and JPsA in a prospective clinical trial setting using data from the
JUNIPERA study.

Methods: JUNIPERA (NCT03031782) is a phase 3, placebo-controlled, event-driven withdrawal study investigating the
safety and efficacy of secukinumab in pediatric patients with ERA and JPsA. Patients aged 2 to < 18 years who met the
International League of Associations for Rheumatology criteria for ERA or JPsA for ≥6 months with active disease (≥3 active
joints and ≥1 site of enthesitis) despite treatment with ≥1 non-steroidal anti-inflammatory drug or disease-modifying anti-
rheumatic drug were enrolled. Patients received open label secukinumab (75 mg in patients < 50 kg, 150 mg in patients
≥50 kg) weekly for 5 weeks (including Week 0) followed by q4w to Week 12. At Week 12, patients were randomized 1:1
to secukinumab or placebo q4w until disease flare or Week 52. JSpADA consists of 8 equally weighted components (range,
0-8): active joint count, enthesitis count, patient-reported pain, inflammatory markers, morning stiffness, clinical sacroiliitis,
uveitis, and back mobility. For this post hoc analysis, the validity of JSpADA was assessed using 3 criteria: discriminatory
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validity based on JSpADA scores at Week 12 among patients with active or inactive disease (defined as no joints with active
arthritis, CRP level within normal limits, PGA ≤10, no patient-reported morning stiffness, and no uveitis); convergent validity
based on Spearman’s correlation between JSpADA and 10-joint Juvenile Arthritis Disease Activity Score (JADAS-10), clin-
ical JADAS-10 (cJADAS-10), and physician global assessment of disease activity (PGA) at Week 12; and responsiveness
to change in clinical disease activity based on change in JSpADA scores from Week 12 to Week 52 among patients who
had improvement (change in PGA < 0) or worsening (change in PGA >0) of disease activity. Reported P values are nominal,
and no multiplicity adjustments were made.

Results: Among the 86 patients included in this analysis, 52 (60.5%) had ERA and 34 (39.5%) had JPsA. At Week
12, patients with active disease had higher mean (SD) JSpADA scores than patients with inactive disease (1.8 [1.3] vs 0.5
[0.8]; P< .0001; Figure 1). JSpADA scores showed moderate to good correlation with JADAS-10, cJADAS-10, and PGA
scores at Week 12 (Spearman’s correlation coefficient; range, 0.62-0.72; Figure 2). Patients with improvements in disease
activity from Weeks 12 to 52 as determined by change in PGA scores had greater improvements in mean JSpADA scores
over the same time period than patients with worsening in disease activity (−0.8 [1.1] vs 0.4 [1.0]; P< .001; Figure 3). Patients
with stable disease from Weeks 12 to 52 had minimal change in JSpADA (−0.1 [0.48]).
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Conclusion: JSpADA discriminated between active and inactive disease, correlated with other validated disease activity
measures, and responded to changes in clinical disease activity in children with ERA and JPsA in the prospective JUNIPERA
study.

Disclosure: P. Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2;N. Ruperto: Ablynx, 2, 6, AstraZeneca-Medimmune, 2, 6, Bayer,
2, 6, Biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb (BMS), 2, 5, 6, Celgene, 5, 12, Personal Fees, Non-
Financial Support, Eli Lilly, 2, 5, 6, EMD Serono, 2, 6, F. Hoffman-La Roche, 2, 5, 6, GlaxoSmithKlein (GSK), 2, 5,
6, Janssen, 2, 5, 6, Merck/MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, R-Pharma, 2, 6, Sinergie, 2, 6, Sobi, 2, 5,
6, UCB, 2, 5; E. Quebe-Fehling: Novartis, 3, 11; A. Shew: Novartis, 3; L. Pricop: Novartis, 3, 11; C. Pieterse: Novartis,
3; H. Brunner: AbbVie, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb
(BMS), 2, 5, Celgene, 2, Eli Lilly, 2, 5, EMD Serono, 2, F-Hoffman La Roche, 2, 5, GlaxoSmithKlein (GSK), 2, 5, 6, Hori-
zon, 2, 2, Janssen, 5, Merck, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6.
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5Harvard Medical School, Boston, MA, 6Cincinnati Children’s Hospital, Cincinnati, OH, 7Hackensack Meridian School of
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Background/Purpose: Systemic juvenile idiopathic arthritis (SJIA) associated lung disease (SJIA-LD) is an emerging and
life-threatening clinical problem with urgent unmet needs including prevalence, pathogenesis, disease biomarkers, influence
of biologics, and outcomes. The objective is to define baseline clinical features and biomarker profiles of patients in the
CARRA Registry SJIA-LD cohort.

Methods: Existing or newly enrolled CARRA Registry patients with SJIA and suspected, probable, or definite SJIA-LD were
included in the cohort. In addition to standard Registry data, lung disease specific data was obtained using a standardized
case report form through REDCap Cloud, and biosamples collected when available. Biomarker profiles were determined
from plasma using a custom Luminex panel. This study was approved by the DCRI Reliant IRB and/or IRB of all Registry
sites.

Results: 37 patients were enrolled in the SJIA-LD cohort, from 16 CARRA Registry sites in the US. 46% had definite
(biopsy-proven), 36% probable, and 18% suspected SJIA-LD. Demographic and clinical features are shown in Table 1.
Of those who underwent lung biopsy, all had pulmonary alveolar proteinosis (PAP) and interstitial inflammation, and
40% had collagenous fibrosis. 77% had at least one definite episode of macrophage activation syndrome (MAS)
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(including 64% that met the 2016-SJIA-MAS criteria), 73% had more than one MAS episode, and 32% had subclinical
MAS. MAS occurred prior to SJIA-LD diagnosis in 68% and coincided with it in 18%.

Across all patient samples, SJIA-LD patients showed significantly increased plasma levels of IL-6, IL-12, IL-18, CXCL9,
CD25, CCL11, CCL17, MCP-1, and MCP-3 compared to healthy pediatric controls. Cluster analysis defined 3 distinct
groups of SJIA-LD patients. Group 1 (n=7) showed high levels of TNF, IL-6, IL-17, MCP-1 and 3, CCL11, and CCL17; group
2 (n=8) showed high IL-10, IL-12, IL-18, CXCL9, CXCL10, CD25, and CD163; and group 3 (n=10) showed high CCL15 and
CCL25 (Figure 1).

Conclusion: Patients in the CARRA SJIA-LD cohort exhibit a broad spectrum of clinical and radiographic features, disease
activity, and treatment approaches. Recurrent MAS was common. Patients with SJIA-LD showed multiple distinct plasma
biomarker patterns. As an ongoing prospective cohort study of this emerging disease, we will be able to assess clinical fea-
tures, longitudinal disease progression and trajectories, as well as associated immune biomarkers and cellular populations.

Table 1: Demographic and clinical features of patients in the SJIA-LD cohort (N=37)
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Disclosure: E. Eloseily: None; A. Clark: None; M. Chang: None; M. Riordan: None; a. Russell: None; M. Natter:
None; S. Thornton: None; Y. Kimura: None; G. Schulert: IpiNovyx, 5, SOBI, 2.
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Chelsea Vallejos1, Jennifer Cooper2 and Ingrid Pan1, 1Children’s Hospital Colorado, Aurora, CO, 2University of Colorado/
Children’s Hospital Colorado, Denver, CO
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Background/Purpose: Adalimumab therapeutic drug monitoring (TDM) using established trough concentrations is not
standard practice in JIA patients, unlike IBD. No specific guidelines outline a therapeutic trough level range or clinical indica-
tions for monitoring. The aim of this study was to evaluate our institution’s current practice of ordering and utilizing adalimu-
mab trough levels for JIA patients.

Figure 1: Heatmap showing plasma biomarker levels in SJIA-LD patients
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Methods: Asingle-center, retrospective cohort study was completed using an electronic medical system. Non-systemic
JIApatients on adalimumab with a minimum of one adalimumab trough drawn at our institution between 1/1/2019
to1/1/2022were included. Patient data, adalimumab dose and frequency, adalimumab trough levels, anti-drug antibody
(ADA) activity, and subsequent treatment decisions were collected. The primary objective was to describe the therapeutic
outcomes of drug level assessment in patients with JIA. Secondary objectives included indications for trough level testing,
incidence of positive ADA activity, and treatment plan changes. Descriptive statistics were performed.

Results: A total of 64 patients with 71 adalimumab trough levels met study inclusion criteria of which 30 patients were ADA
positive and 34 patients were ADA negative or not tested (Table 1).The median age was 11.6 years (6.3, 14.1), predomi-
nantly female (35, 54.7%) and Caucasian (47, 73.4%).Enthesitis-related arthritis (23, 35.9%) and oligoarticular JIA
(22, 34.4%) were the most common subtypes. Common clinical indications for adalimumab drug level testing included loss

Table 1: Baseline Demographics and Clinical Characteristics

Figure 1: Treatment Changes Based on Adalimumab Trough Level
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of response (46, 71.9%) and inadequate initial response to adalimumab (8, 12.5%). Adalimumab troughs resulted at ≤ 8.0
mcg/mL in 32 (45.1%) measurements leading to ADA testing(Figure 1). Of patients tested for ADA, 30 patients were found
to be positive. For patients with a level > 8.0 mcg/mL, the most common treatment decision was no change to therapy
(28, 71.8%). Switching to an alternative biologic DMARD was the most common change (20, 62.5%) for ADA tested
patients. Trough concentrations did not correlate with the dose of adalimumab that patients received (Figure 2).

Conclusion: No distinguishing patterns associated with ADA development were noted. Most trough concentrations col-
lected were due to loss of clinical response to adalimumab. Assessing adalimumab trough concentrations impacted therapy
changes, with switching to an alternative biologic DMARD as the most common practice for adalimumab levels ≤ 8.0
mcg/mL. Adalimumab doses did not correlate with trough concentration. Limitations include small sample size and chart
review. Further studies are needed to identify the role of TDM in JIA patients.

Disclosure: C. Vallejos: None; J. Cooper: None; I. Pan: None.
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Suijlekom-Smit2, Marion van Rossum3, Yvonne Koopman4, Rebecca Ten Cate1, CF Allaart1, Danielle Brinkman1 and
Petra HissinkMuller1, 1Leiden University Medical Center, Leiden, Netherlands, 2Emma Children’s Hospital, Amsterdam
University Medical Centers, Amsterdam, Netherlands, 3Amsterdam Rheumatology and Immunology Center | Reade,
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Figure 2: Adalimumab Dose vs. Trough Level
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Background/Purpose: The relation between etanercept dose and clinical outcomes of juvenile idiopathic arthritis (JIA) is
unclear. Most studies only evaluated doses up to 0.8 mg/kg/week (max 50mg/week),[1] but higher doses are often used off-
label in clinical practice. An in-depth description of patients receiving such treatment is lacking. Here, we describe the clinical
course of JIA-patients that received high-dose etanercept (1.6 mg/kg/week; max 50mg/week) as part of the Best4Kids trial.

Methods: In a single-blinded treatment-strategy trial, patients with oligoarticular JIA, RF-negative polyarticular JIA or juvenile
psoriatic arthritis were randomised across three arms: (1) sequential DMARD-monotherapy (sulfasalazine or methotrexate
(MTX)), (2) combination-therapy MTX+6 weeks prednisolone and (3) combination therapy MTX+etanercept.[2]
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A protocolised treat-to-target approach aiming for inactive disease was used during 24 months follow-up. Treatment was
escalated in case of persistent disease-activity or tapered in case of inactive disease. In any treatment-arm patients could
eventually escalate from regular to high-dose etanercept alongside MTX 10mg/m2/week. For comparison we studied
patients who did not receive high-dose etanercept due to decisions overriding the trial-protocol by the treating pediatrician
and/or the patient/parents.

Results: Of the 94 randomised patients, 32 received high-dose etanercept (69% female, median age 6 years (IQR 4-10),
median time from baseline 10 months (7-16), median dose 1.3 mg/kg/week (1.1-1.5)). Follow-up was up to 2 years from
baseline (median 24.6 months). Clinical measures of disease-activity decreased largely within 3 months (Figure): median
VAS-physician from 12 to 4 (p=0.022), VAS-patient/parent from 38.5 to 13 (p=0.003), VAS pain from 35.5 to
15 (p=0.030), number of active joints from 2 to 0.5 (p=0.12) and JADAS10 from 7.2 to 2.8 (p=0.008). Functional status
(CHAQ-score) improved more gradually and ESR remained stable. A comparable pattern of clinical parameters over time
was observed in 11 patients (73% girls, median age 8 (IQR 6-9)) who did not escalate to high-dose etanercept despite eligi-
bility according to trial-protocol. In both the high-dose and the comparison group the percentage of patients with inactive
disease 6 months after eligibility for dose-increase was 56%. In the high-dose group, 18 out of 32 patients (56%) experi-
enced 26 infectious adverse events (AEs, on average 0.20 events per visit following dose-increase). No serious AEs
(SAEs) were recorded after dose-increase. Among the 11 patients who did not receive high-dose etanercept, 4 patients
(36%) subsequently experienced 5 infectious AEs (on average 0.11 events per visit); this included one SAE requiring
hospitalisation.

Conclusion: Escalation to high-dose etanercept was generally followed by meaningful clinical improvement within 3months.
However, non-escalators experienced comparable improvement. These data do not suggest superior clinical outcomes
after etanercept dose increase, while there was a potential trend for more (non-severe) infectious AEs. Larger studies are
needed to more closely examine outcomes, adverse events and cost-effectiveness of high dose etanercept.

Disclosure: B. van Dijk: None; S. Bergstra: Pfizer, 5; M. van den Berg: None; D. Schonenberg-Meinema: None;
L. van Suijlekom-Smit: None; M. van Rossum: None; Y. Koopman: None; R. Ten Cate: None; C. Allaart: AbbVie/
Abbott, 5; D. Brinkman: None; P. Hissink Muller: None.

Abstract Number: 0361

Safety of Golimumab Dose Escalation in Pediatric Autoimmunity: A Single
Institution Retrospective Experience

Leah Medrano and Alice Hoftman, David Geffen School of Medicine, UCLA, Los Angeles, CA
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Background/Purpose: There is limited data on pediatric golimumab dose escalation, with some data available only in the
adult literature. The subcutaneous formulation is not approved for use in pediatric juvenile arthritis. The primary goal of this
retrospective analysis was to evaluate for the safety of subcutaneous (SC) golimumab and intravenous (IV) golimumab at
escalated doses in children and adolescents with autoimmune diseases. The secondary goal was to gain insight into the effi-
cacy of escalated golimumab dosing in this population.
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Table 1. Characteristics, medication details, and side effects of patients initiated on subcutaneous golimumab at age < 18 years and/or receiving
escalated subcutaneous dosing. AOM = acute otitis media; IV = intravenous; PNA = pneumonia; SQ = subcutaneous; URI = upper respiratory
infection; UTI = urinary tract infection.

Table 2. Characteristics, medication details, and side effects of patients receiving escalated intravenous golimumab dosing. AGE = acute gastro-
enteritis; IV = intravenous; SQ = subcutaneous.
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Methods: Patients were identified by retrospective electronic medical record review from a single center pediatric rheuma-
tology clinic. Inclusion criteria encompassed patients with a rheumatologic disease who were treated with IV or SC golimu-
mab at escalated doses or frequency, SC golimumab in patients under the age of 18 years, or combined SC and IV
golimumab regimens. IV doses were considered escalated if patients under the age of 18 years received greater than
80 mg/m2/dose or if patients 18 years or older received greater than 2 mg/kg/dose. Increased dose frequency included
those receiving IV golimumab at intervals less than every 8 weeks or SC golimumab at intervals less than every 4 weeks.

Results: Thirteen patients were identified. Ten of the patients were female and the average age at initiation of golimumab
was 15 years. Average duration of treatment was 28 months. Twelve patients were treated with golimumab for management
of juvenile idiopathic arthritis (JIA), 4 of which had associated uveitis, and 1 patient had uveitis without JIA. Patients had insuf-
ficient response or intolerance to an average of 2 disease-modifying antirheumatic drugs (DMARDs) and 3 biologic agents or
small molecule drugs before initiating golimumab. Golimumab was the first biologic agent used in 1 patient. Positive clinical
response to golimumab, based on patient report and clinician assessment, was seen in 10 patients (76.9%). Three patients
discontinued high-dose golimumab due to ineffectiveness and 1 discontinued golimumab due to lack of insurance cover-
age. None discontinued golimumab due to side effects. Mild side effects were reported in 2 patients, including hair loss,
fatigue, nausea and decreased appetite. Two patients developed psoriasis after the initiation of golimumab. Mild infections
that were seen during golimumab treatment in 8 patients included upper respiratory tract infections, viral gastroenteritis, uri-
nary tract infections, and 2 lower airway infections. There were no serious adverse events.

Conclusion: Our study suggests that dose escalation of golimumab therapy, and SC golimumab administration, are well-
tolerated in pediatric rheumatologic diseases and uveitis, with a safety profile similar to that of other biologic agents. Many
of our patients ( >70%) had positive clinical responses, suggesting that escalated doses may also be effective in patients with
refractory disease.

Table 3. Characteristics, medication details, and side effects of patients receiving combined intravenous and subcutaneous golimumab dosing. IV
= intravenous; SQ = subcutaneous.
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Davis10, Ashley Kemp1, Riley O’Connor1, Tiffany Chinn4, Kathy Nguyen4, Paige Hill1 and Tamar Rubinstein11, 1University
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Background/Purpose: Adverse childhood events (ACEs) are common in children. ACEs are various stressors, includ-
ing, but not limited to parental incarceration or food and housing insecurity. Our previous work showed that children
with arthritis were more likely to be affected by ACEs than healthy children and children with other chronic diseases.
To gain a better understanding of the relationship between ACEs and disease outcomes in Juvenile Idiopathic Arthritis
(JIA), we screened JIA enrollees from the Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry
for ACEs.

Bivariate relationships between catgerical ACE scores and JIA outcome variables. JADAS, clinical Juvenile Arthritis Disease Activity Score;
CHAQ, Childhood Health Assessment Questionnaire; PROMIS Patient-Reported Outcomes Measurement Information System. Physician
and Parent Global Assessments were measured by 10-cm visual analog scales with mild, moderate, and severe defined by 25%-ile,
50%-ile, and 75%ile.
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Methods: Patients and their families who met inclusion criteria and consented to the study received an ACE screen at
CARRA study visits. For participants < 18 years, parents completed the screen; patients ≥18 years completed ACE screen.
Demographic and JIA disease data collected in the CARRA Registry were linked to ACE screen data. ACE scores were cat-
egorized as 0, 1, 2-3, and ≥4. JIA outcomes examined included disease activity (JADAS), physical impairment (CHAQ and
PROMIS Mobility), physician global assessment, patient/parent global assessment, pain intensity scale, PROMIS Pain Inter-
ference, and PROMIS Pediatric Global Health Index. Bivariate analyses were conducted to assess for associations between
categorical ACE scores, demographics, clinical characteristics and outcomes. Chi-square and Fisher’s exact tests were
used for categorical variables and Kruskall-Wallis tests were used for continuous variables.

Results: Among 209 participants screened for ACEs, 130 (62%) had none, 38 (18%) had 1, 28 (13%) had 2-3, and 13 (6%)
had ≥4. Categorical ACE scores differed by age (p< 0.001), race/ethnicity (p=0.002), household income (p< 0.001), parental
education level (p=0.01), health insurance status (p< 0.001), Area of Deprivation Index national ranking (p=0.01), and esti-
mated poverty rate by zipcode (p=0.002). Associations between categorical ACE scores and JIA outcomes are described
in Table 1. Higher ACE scores were associated with poorer measures of disease activity (JADAS, physician and patient/
parent global assessments), higher pain intensity and pain interference, and a poorer PROMIS Global Health Index. While
associations with CHAQ and PROMIS Mobility scores did not meet significance, higher proportions of impaired youth were
observed among youth with ACE scores of 2-3 and ≥4.

Conclusion: Higher ACE scores were associated with worse JIA outcome measures including disease activity, pain, global
health, and patient/parent and physician global assessments. Further work needs to be done to see whether addressing
stress around ACEs in youth with JIA can improved disease outcomes.

Disclosure: D. Bullock: None; I. Agalliu: None; E. Rothschild: None; K. Ardalan: Cure JM Foundation (grant funding
to support clinical trial design with ReveraGen BioPharma, but no direct funding from ReveraGen), 12, Cure JM Foun-
dation grant funding to support clinical trial design with ReveraGen BioPharma, but no direct funding from ReveraGen;
E. Lawson: Pfizer, 5; N. Cunningham: DoD, 12, DoD Transformative Vision Award (starting Oct 2023) and CARRA
Transdisciplinary Research Grant (NCE). I also have other current funding support.;W. Soulsby: None; N. Reitz: None;
L. Bouslaugh: None; A. Diggs: None; E. Kessler: None; S. Kramer: None; B. Nahal: None; C. Davis: None; A. Kemp:
None; R. O’Connor: None; T. Chinn: None; K. Nguyen: None; P. Hill: None; T. Rubinstein: None.
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Schneider4, Despina Moshous5, Benedicte Neven5, Karen Onel6, Sampath Prahalad7, Susan Prockop8, Pierre Quartier5,
Johannes Roth9, Donna Wall10, Ulrike Zeilhofer11, Scott Canna12, Alexei Grom1, Grant Schulert1 and Rebecca Marsh1,
1Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 2Nationwide Children’s Hospital, Columbus, OH, 3Emory
University School of Medicine, Atlanta, GA, 4Universitaetskinderspital Zurich, Zurich, Switzerland, 5Paris Cité Université
and Necker Hospital, Paris, France, 6Hospital for Special Surgery, New York, NY, 7Emory University School of Medicine,
Children’s Pediatric Institute, Atlanta, GA, 8Division of Hematology-Oncology, Boston Children’s Hospital, Boston, MA,
9University of Ottawa, Ottawa, ON, Canada, 10The Hospital for Sick Children, Toronto, ON, Canada, 11Children’s Hospital
of Zurich, Zurich, Switzerland, 12Children’s Hospital of Philadelphia, Philadelphia, PA
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Background/Purpose: Refractory systemic juvenile idiopathic arthritis (sJIA) in children can be complicated by repeated
episodes of macrophage activation syndrome (MAS) or sJIA-related lung disease (sJIA-LD). Use of allogenic hematopoietic
stem cell transplant (HSCT) has been reported in cases of refractory SJIA; however, there is limited data regarding its use in
sJIA-LD. The objective of this study was to determine clinical, inflammatory, and pulmonary outcomes 6 months post-
transplant in an international cohort of patients with refractory SJIA, recurrent MAS, and sJIA-LD.

Methods: Thirteen patients with refractory sJIA who underwent allogeneic HSCT from 2018-2022 were identified and ana-
lyzed. Information regarding sJIA-related treatments prior to transplant, HSCT conditioning regimens, donor HLA matching,
pulmonary function tests and chest imaging, pertinent laboratory values, and transplant complications were collected using
a standardized case report form. The study was completed with IRB approval from each institution.

Results:Of the 13 patients who underwent allogeneic HSCT for refractory sJIA, 10 patients had recurrent episodes of MAS,
and 9 patients had progressive sJIA-LD. All patients in this study had failed treatment IL-1 and IL-6 blockade and received an
average of 8 different agents (range 5-13) prior to HSCT. Many patients had received treatment with Janus Kinase inhibitors
or emapalumab. The mean maximum IL-18 level prior to HSCT was 251,398 pg/mL (range 64,840-471,860 pg/mL). Most
patients received grafts from 10/10 HLA-matched unrelated donors (n=6), or 9/10 HLA matched unrelated donors (n=3).
Two patients received grafts from 5/10 or 7/10 HLA-mismatched related donors. Two patients received a second trans-
plant, one for acute graft failure after 32 days and one for relapsed sJIA after one year with donor chimerism of 100%.
Post-transplant complications included graft versus host disease (5 patients), bacteremia (3 patients), HHV6 reactivation,
(2 patients), EBV encephalitis, CMV reactivation, and infection-triggered MAS (2 patients). One patient died 120 days after
transplant due to CMV pneumonitis and multi-organ failure, and another died at day+133 with steroid dependent graft-
versus-host disease and CMV pneumonitis. Six months after final transplant, 80% (10/13) of patients showed a complete
clinical response, with no active features of sJIA or MAS without any biologic therapy. All patients with available post-
transplant IL-18 data had normalized levels 6 months post-HSCT. Most patients (7/9) with sJIA-LD demonstrated improve-
ment in pulmonary function, including improvements on chest CT, reduced need for supplemental oxygen, and reduced
clubbing.

Conclusion: A majority of patients who underwent allogenic HSCT for refractory SJIA, recurrent MAS, or sJIA-LD showed a
complete response including improvement in clinical and imaging features of lung disease. HSCT may represent a promising
approach for highly refractory sJIA and its complications.

Disclosure: M. Matt: None;D. Drozdov: None;R. Abu-Arja: None; S. Chandrakasan: Sobi, Inc, 1, 2;K. Driest: None;
E. Cannizzaro Schneider: None; D. Moshous: None; B. Neven: None; K. Onel: None; S. Prahalad: None;
S. Prockop: AlloVIr, 12, Support for the conduct of clinical trials through BCH, Atara, 10, 12, Support for the conduct
of clinical trials through BCH, CellEvolve, 2, Jasper Therapeutics, 12, Support for the conduct of clinical trials through
BCH, Pierre Fabre, 2, 6, Regeneron, 6, VOR, 2; P. Quartier: AbbVie/Abbott, 2, Amgen, 2, Novartis, 2, Pfizer, 2, Roche,
2; J. Roth: None; D. Wall: None; U. Zeilhofer: None; S. Canna: Apollo Therapeutics, 2, Novartis, 12, Site PI for
industry-sponsored trial, PracticePoint CME, 6, Simcha Therapeutics, 2, Sobi, 6; A. Grom: Novartis, 2, 5, Sobi, 2, 5;
G. Schulert: IpiNovyx, 5, SOBI, 2; R. Marsh: horizon, 1, sobi, 1.
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3Children’s Hospital of Philadelphia, Philadelphia, PA
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Background/Purpose: The extent to which heterogeneity exists in youth with axial disease and juvenile spondyloarthritis
(JSpA) is unclear. In a cross-sectional sample of patients classified as axial disease in JSpA (axJSpA) according to recently
validated criteria, we tested for differences in clinical and imaging features amongst males and females.

Table 1. Clinical and imaging features of axJSpA by sex
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Methods: This was an international cross-sectional study of youth that met the following criteria: 1) Physician diagnosis of
JSpA, 2) Symptom onset prior to age 18 years, 3) Fulfilled criteria for axJSpA. Clinical and magnetic resonance imaging
(MRI) data were available from the time when axial disease was first identified; these features were compared between males
and females using Pearson’s chi-squared and Fisher’s exact tests for categorical variables, andWilcoxon rank-sum tests for
continuous variables as appropriate. Multivariate logistic regression was used to assess the association of unequivocal
inflammatory and structural lesions typical of axial disease on MRI and sex adjusted for HLA-B27 status and degree of
inflammatory marker elevation.

Results: 143 patients met inclusion criteria of which 96 (67.1%) were male, 64.0% were HLA-B27 positive, and 18.1%
had a family history of spondyloarthritis in a first degree relative. Clinical and imaging characteristics stratified by sex
are displayed in Table 1. Male patients had significantly greater prevalence of HLA-B27 positivity (p< 0.01), hip/groin
stiffness (p=0.01), inflammatory markers ≥2x the upper limit of normal (p=0.04), pelvic enthesitis (p< 0.01), subchondral
bone marrow edema (p< 0.01), and unequivocal sacroiliac joint inflammation on MRI (p< 0.01). There were no statisti-
cally significant differences between males and females in peripheral disease manifestations (current or history of) or
patient-reported measures. After adjusting for HLA-B27 status and degree of inflammatory marker elevation, the odds
of unequivocal inflammatory lesions typical of axial disease (OR 5.70, 95% CI 1.51-21.59), pelvic enthesitis outside the
sacroiliac joint (OR 5.92, 95% CI 1.48-23.61) and subchondral bone marrow edema (OR 4.92, 95% CI 1.38-18.12)
remained significantly higher in males (Figure 1A) but there were no differences between sexes with respect to struc-
tural MRI lesions (Figure 1B). The median axial disease classification score (range 0-100, classification threshold ≥55)
was not significantly higher in males.

Figure 1. Association of unequivocal (A) inflammatory and (B) structural sacroiliac MRI lesions typical of axial disease and sex, adjusted for HLA-
B27 status and degree of inflammatory marker elevation.
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Conclusion: In patients with JSpA whomet validated criteria for axJSpA the prevalence of HLA-B27 positivity, and serologic
and imaging evidence of inflammation were significantly higher in males than females. Further exploration of the mechanisms
underlying these differences is warranted, but our findings suggest that stratification by sex should be considered in the
design of future studies in axJSpA.

Disclosure: A. Mayer: None; T. Brandon: None; P. Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2; o. JAXSPERT
members: None.
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Background/Purpose: Temporomandibular joint (TMJ) arthritis, a condition frequently overlooked in patients with JIA, can
result in joint damage if not promptly treated. Such damage presents as pain during joint movement and chewing, as well as
mandibular growth abnormalities. Due to minimal symptoms in the early stages, timely diagnosis of TMJ arthritis is challeng-
ing without early imaging, often leading to joint damage before detection. This study aims to establish a registry specifically
focusing on JIA patients with TMJ involvement. The registry operates within a multidisciplinary clinic, involving pediatric rheu-
matologists, neuroradiologists, oral maxillofacial surgeons, physical therapists, orthodontists, and pediatric dentists.

Methods: The study enrolled JIA patients referred to the multidisciplinary TMJ clinic for suspected TMJ involvement. Data
collection took place during routine care visits, and information was obtained through a combination of prospective and ret-
rospective chart reviews, as well as patient-reported outcomes. The data analyzed in this study were extracted from the par-
ticipants’ initial visit records. Quantitative data was analyzed using descriptive statistics.

Results: Data from the multidisciplinary TMJ clinic were reviewed involving (n=30) 7 males and 23 females aged 7 to
20 years. The most common diagnoses among participants were polyarticular JIA (30%), oligoarticular JIA (23.3%), and
enthesitis-related arthritis (16%) [Figure 1]. The primary reason for referral to the TMJ clinic was jaw, muscle, or neck pain,
reported by 86.7% of participants. Before the referral, participants had, on average, tried 2.8 different treatment agents [-
Figure 2]. Furthermore, 23.3% of participants had received prior TMJ steroid injections, and 13.3% had undergone a prior
TMJ wash-out. Among the 30 patients, 21 had obtained an MRI of their TM joint within 12 months of entering the clinic. Dur-
ing the study visit, participants completed the Pediatric Quality of Life Inventory, a measure of health-related quality of life
(HRQOL). The responses were transformed to a 0-100 scale, with higher scores indicating better HRQOL. The average
score across all categories (daily activities, pain and hurt, treatment, worry, and communication) was 66.4 [Figure 3]. Partic-
ipants also reported difficulties in performing various activities based on a patient-specific functional scale. A total of 56 activ-
ities were identified, and on average, patients scored 4.9 per activity on a scale of 0 to 10, with 0 indicating complete inability
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Treatment agent usage within TMJ clinic cohort.

Health-related quality of life scores by category.

Percentage of JIA subtypes in TMJ clinic cohort.
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to perform the activity. Overall, participants reported an average pain intensity score of 3.4/10, and 64% of patients reported
affected functionality of their jaws. Additionally, 8 out of the 30 study participants expressed concerns regarding body image.

Conclusion: This data offers valuable insights by capturing outcomes from patients with TMJ arthritis. Our findings indicate
that these patients endure TMJ-related pain and experience joint dysfunction that affects their quality of life. The challenges
associated with TMJ arthritis highlight the importance of this registry and the ongoing observation of this clinic’s cohort.

Disclosure: S. Tarvin: Pfizer, 5, Roche, 5, UCB, 5; A. Rakestraw: None; J. Lee: None; N. Matthews: None;
S. Ballinger: None; C. Sparks: None.

Abstract Number: 0366

Active Joint Acoustic Emissions on the Achilles Tendon: A Digital
Biomarker of Enthesitis Related Arthritis

Quentin Goossens1, Miguel Locsin2, Emily Moise3, Lori Ponder4, Omer Inan1 and Sampath Prahalad5, 1Georgia Institute
of Technology, Atlanta, GA, 2Emory University School of Medicine, Atlanta, GA, 3Georgia Institute of Technolgy, Atlanta,
GA, 4Children’s Healthcare of Atlanta, Atlanta, GA, 5Emory University School of Medicine, Children’s Pediatric Institute,
Atlanta, GA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Pediatric Rheumatology – Clinical Poster I: JIA
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is a chronic condition in children that causes joint inflammation.
Enthesitis-related arthritis (ERA), a subtype of JIA, affects 10-20% of patients and is characterized by enthesitis, leading to sub-
stantial joint pain and disability. Diagnosing JIA subtypes is challenging due to insensitive and subjective clinical examinations,
patient surveys, non-specific laboratory tests and a lack of pediatric rheumatologists worldwide. Active joint acoustic emission
(JAE) sensing, using vibrational stimulation, offers potential to assess the inflammatory status of soft tissues such as the Achilles
tendon (AT). Integrating JAEs with machine learning (ML) algorithms can offer valuable insights into tendon health. The aim of
this study is to demonstrate the utility of active JAEs as a new digital biomarker for assessing AT involvement in ERA.

Methods: JAEs were recorded from 14 patients diagnosed with JIA that were divided into two subgroups: (1)ERA and
symptomatic AT enthesitis (sx ERA), and (2) without ERA and asymptomatic ATs (asx nERA). Symptomatic AT enthesitis
was determined by tenderness on clinical examby a physician, while asymptomatic AT showed no tenderness, stiffness,
or swelling. To record the JAEs, a setup comprising a miniature vibration motor and an accelerometer was used. The vibra-
tion motor provided a harmless input train of burst vibrations, while the accelerometer measured the response of the AT in
tiptoe position. The recorded signals were filtered, and 25 bursts were segmented to extract 25 temporal features and the
top 3 principal components(PC).Two MLclassifier (logistic regression) was trained using three most salient features and
the second and third PCs, respectively. Two subject-wise cross-validation approaches were used to assess the model’s
generalizability: leave-one-subject-out cross-validation (LOSO-CV) and a 3-fold cross-validation. The latter was performed
10 times with unique combinations to evaluate robustness.

Results: The feature-based LOSO-CV resulted in an 86% accuracy, 83% sensitivity and 88% specificity. The PC-based
LOSO-CV resulted in a 71% accuracy, 67% sensitivity and 75% specificity. The corresponding confusion matrices, ROC
curves and boxplot of the subject scores are shown in Figure 1. The iterations of the 3-fold cross-validation when
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considering the feature-based approach resulted in a 79% mean accuracy (range: 71-93%), a 70% mean sensitivity (range:
50-83%) and an 86%mean specificity (range 75-100%). When considering the PC-based classification, the 3-fold validation
resulted in a 76% mean accuracy (range: 64-93%) a 72% mean sensitivity (range: 67-100%) and an 80% mean specificity
(range 63-100%).

Conclusion: The presented results lay the foundation in recognizing the potential utility of active JAE technology to identify
and label symptomatology on the entheses of the Achilles tendon. While more work needs to be done to increase the sam-
ple size and optimize the technology by using training labels validated by gold standard technology, JAEs hold promise as a
screening or disease monitoring tool that can be used in clinic or at home and that may help decrease disease morbidity
caused by JIA in children.

Disclosure: Q. Goossens: None; M. Locsin: None; E. Moise: None; L. Ponder: None; O. Inan: Arthroba, 4, 10, 11;
S. Prahalad: None.

Abstract Number: 0367

Adolescents and Young Adults Taking Methotrexate: Knowledge and
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Matthew Sholdice1, Heather Bollegala1, Lauren Heessels1, Meghan Pancucci1, KAREN BEATTIE1 andMichelle Batthish2,
1McMaster University, Hamilton, ON, Canada, 2McMaster Children’s Hospital, Hamilton, ON, Canada

Figure 1 Results of the LOSO-CV. Top row: confusion matrices, middle row: ROC curves, bottom row: box plots of the subjects scores of the cor-
rectly predicted subjects generated by the classification algorithm. Left column shows the results of the feature-based classification, right column
shows the results of the PC-based classification.
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Background/Purpose: MTX, a first line DMARD, commonly used to treat adolescents and young adults (AYA) with rheu-
matic diseases (RD), can be hepatotoxic and teratogenic. AYA with RD may face challenges accessing and understanding
accurate, reliable information regarding the potential harmful interactions between their medications (e.g., MTX) and certain
lifestyle choices they make. The objective of this study was to determine the educational experiences, level of knowledge
and informational needs and preferences of AYA taking MTX for RDs, specifically regarding alcohol use and contraception.

Methods: AYA 16-25 years old currently or previously taking MTX completed an anonymous online questionnaire co-
designed by AYAs with RD. Links to questionnaires were shared in rheumatology clinics and through patient advocacy
groups on social media.

Results:Of 43 respondents, 77%were female, 65%were 19-21 years of age, and 80% had a diagnosis of JIA. In assessing
respondent knowledge of MTX, 21% did not know that MTX is a DMARD, 53% were not aware that MTX takes 2-4 months
to achieve full effectiveness, 28% did not know that MTX can cause liver damage, and 86% agreed that alcohol should be
avoided when taking MTX. The majority (79%) stated that contraception should be used if a female is taking MTX, compared
to 64% for a male.

In assessing respondent behaviours, 37% report drinking an average of 1-5 alcoholic drinks weekly, 32% reported drinking
≥3 alcoholic drinks at least once/week, 56% reported that their rheumatologists ask them about their alcohol use at every
visit, 21% reported discomfort discussing alcohol use with their rheumatologist, and 18% inaccurately reported alcohol
use to their rheumatologist. Past or present sexual activity was reported by 56% of respondents, 93% of which report using
contraception. Discomfort discussing sexual activity with their rheumatologist was reported by 28%, and 10% inaccurately
reported sexual activity to their rheumatologist. Approximately one quarter were unaware that there is a risk of birth defect
while taking MTX.

Respondents reported receiving information about their RD from their rheumatologist/healthcare provider, the internet, and
educational pamphlets, which were also their preferred methods of receiving information. One third reported not having
access to accurate information regarding managing MTX side effects.

Conclusion: Despite approximately half of AYA reporting drinking alcohol weekly and being sexually active, results suggest
almost half of rheumatologists do not routinely discuss these at-risk behaviours with their patients on MTX. Approximately
one quarter of respondents reported feeling uncomfortable and/or not being honest with their rheumatologist in discussing
alcohol use and sexual activity. Approximately one quarter of AYA report not having access to accurate resources regarding
MTX side effects and safe alcohol use. This study identified educational opportunities about MTX for AYAs which can be
shared by their rheumatologist/healthcare provider and/or educational pamphlets.

Disclosure: M. Sholdice: None; H. Bollegala: None; L. Heessels: None; M. Pancucci: None; K. BEATTIE: None;
M. Batthish: AbbVie/Abbott, 6, Novartis, 1, Viatris, 1, 5.
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Background/Purpose: Pain trajectories vary in JIA, with some patients developing chronic pain over the course of their ill-
ness. Adaptation and recovery under stressful or traumatic conditions, defined as "psychological resilience," correlates to
symptom severity and functioning in other pediatric populations affected by chronic illness. Resilience can be enhanced
by therapeutic interventions, making it a potential target for strategies to improve outcomes in disease management. How-
ever, psychological resilience has never been studied quantitatively in JIA. This study aimed to apply a validated measure to
determine the resilience of children and adolescents with JIA and identify any relationships between pain and resilience in
this population.

Methods: 98 children and adolescents with JIA participated in this study, completing the Connor-Davidson Resilience Scale
(CD-RISC-25), the PROMIS Pediatric Pain Interference (PPI) Short Form, and the Pain and Symptom Assessment Tool
(PSAT). Participants’ caregivers provided information regarding participant demographics and psychiatric health history
and also completed the CD-RISC-25. Chart review documented participants’ case history and clinical status including JIA
subtype, date of diagnosis, treatment, pain level, well-being, and active joint count during study participation. Spearman cor-
relation coefficients were calculated to determine relationships between resilience scores and other variables, which were
non-parametric. To compare resilience among subgroups of participants, Welch’s t-test was used.

Results: Participant resilience scores were normally distributed between 29 and 100 with a mean of 72.93 (sd = 15.96).
Comparison of CD-RISC-25 scores to participant age at time of JIA diagnosis (ρ = -0.053, p = 0.60), time elapsed since
JIA diagnosis (ρ = 0.10, p = 0.31), and caregiver CD-RISC-25 score (ρ = 0.089, p = 0.38) revealed no statistically significant
relationships. Correlations were identified between CD-RISC-25 scores and participants’ reported numeric pain intensity
rating (ρ = -0.23, p = 0.023), self-assessed well-being (ρ = -0.33, p < 0.001), and PPI (ρ = -0.48, p < 0.001). CD-RISC-25
scores were similar among participants with and without a reported history of depression or anxiety (t = -1.12, p = 0.27).
However, for the 18% of participants with PSAT scores consistent with clinical features of juvenile FM (jFM), CD-RISC-25
scores were significantly lower than those seen in the remainder of the study population (t = -3.23, p = 0.0034).

Conclusion: Psychological resilience varied among study participants and was not found to correlate to age at JIA diagno-
sis, duration of disease, or caregiver resilience. There was no significant difference observed between levels of resilience
among participants with and without a reported history of anxiety or depression. In view of the relationships observed
between resilience and pain measures among study participants, the differences in resilience of participants with and with-
out clinical features of jFM are compelling. Future research should focus on longitudinal observations to identify whether
low psychological resilience may predict the development of secondary FM in JIA patients.

Disclosure: D. Schocken: None; T. Ting: None.
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Background/Purpose: For adolescents, the transition from pediatric to adult rheumatology care is associated with
increased health risks, poor disease control and loss to follow-up. Optimizing adolescents’ ability to manage their own health
independently is of utmost importance and ideally begins years before the actual transfer to adult care. Different models of
transition programs to improve patient self-management skills have been proposed and implemented, but best-practices
have not been identified. We aimed to assess how a multidisciplinary, patient-centred, individualized approach to improving
self-management skills affects changes in transition readiness over time among adolescents with JIA and jSLE.

Methods: Patients 14-18 years old with JIA or jSLE seen in the multidisciplinary pediatric rheumatology transition clinic at
McMaster Children’s Hospital were invited to participate in a prospective study. At each clinic visit, patients are seen by a
pediatric and adult rheumatologist together, as well as a nurse, physiotherapist, and child life specialist. Consenting patients
completed the Transition-Q, a validated, self-administered 14-item questionnaire which assesses healthcare self-
management skills, at consent and at follow-up (FU) clinic visits. Questionnaires are scored from 0-100 with higher scores
reflecting higher skills/independence. Responses to individual questions on the TRANSITION-Q identify areas of need
and, in partnership with a member of the healthcare team, goals are set for the next clinic visit. Transition-Q scores were
determined at baseline and follow-up visits for all participants and then sub-grouped by age and sex. Clinical characteristics
(disease duration, disease activity, quality of life) were collected at baseline.

Results: Of 79 participants who completed the Transition-Q at baseline and ≥1 follow-up, 51 (65%) were female and
64 (81%) had JIA (Table 1). Mean (SD) Transition-Q scores improved by 8.0 (12.7) points between baseline and first FU,
and 5.9 (10.1) (n=36) between first and second FU. Overall, 75% of males’ Transition-Q scores stayed the same or improved
from the baseline to first FU compared to 80% of females. Between the baseline and second FU, 92% (n=11/12) of males
improved while 96% (23/24) of females improved. Changes in Transition-Q scores for males and females over the first
follow-up period are shown in Figures 1 and 2.

Table 1: Baseline Characteristics
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Conclusion: In this sample of adolescents with low disease activity, Transition-Q scores improved over time. Males and
females do not appear to have the same trajectory of improvement across age groups, and there is considerable variability
in improvements within and between age groups. These results suggest that goal setting to improve self-management skills
requires an individualized approach within a multidisciplinary clinic. Improvements are evident in adolescents as young as
14, and there is room for ongoing improvement even after adolescents reach 18 years when they transfer to adult care.

Disclosure: D. Borovsky: None; L. Heessels: None; T. Cellucci: AbbVie/Abbott, 2; L. Heale: Novartis, 5;
J. Herrington: None; K. BEATTIE: None; M. Batthish: AbbVie/Abbott, 6, Novartis, 1, Viatris, 1, 5.

Figure 2: Change in Transition-Q Scores from Baseline to First Follow-Up in Females

Figure 1: Change in Transition-Q Scores from Baseline to First Follow-Up in Males
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Background/Purpose: Tumor necrosis factor inhibitors (TNFi) are effective in children with juvenile spondyloarthritis (JSpA)
and generally represent the first-line choice for biologic therapy. However, not all JSpA patients respond well to TNFi initially
(primary non-response) or respond well but lose efficacy over time (secondary non-response). Children who do not respond
to initial TNF inhibition are left with limited options. We aimed to identify the clinical characteristics associated with TNFi non-
response in JSpA patients.

Methods: Retrospective analysis of JSpA patients and their response to first TNFi agent enrolled in the Childhood Arthritis
and Rheumatology Research Alliance (CARRA) Registry between July 2015 - January 2019. JSpA population included
enthesitis-related arthritis, psoriatic arthritis, and undifferentiated spondyloarthritis subtypes. Primary non-response defined
as discontinuation of TNFi within the first 3 months of starting. Secondary non-response defined as 1) stopping TNFi AND 2)
switching to another biologic or addition of a disease-modifying anti-rheumatic drug (DMARD). Responders were defined
those continuing the first TNFi agent for duration of study. Demographic and disease characteristics were compared at 1)
baseline visit prior to TNFi start and at 2) time of failure for non-responders or at 4-6 months following TNFi start for
responders.

Results: Total of 287 patients met inclusion criteria; 163 TNFi responders and 124 TNFi non-responders. The majority of
non-responders were secondary non-responders (91.9%). Median duration prior to initial TNFi failure for non-responders
was 274.5 days (IQR:160.5, 433.5). Mean age at TNFi start was 12.5y for non-responders (SD 4.1y) and 12.4y for
responders (SD 4.1y) (Table 1). Non-responders were more likely to be female compared to responders, 60.5% vs 48.5%
(p=0.04). BMI was higher in non-responders compared to responders, 22.5 vs 21 (p=0.01). Non-responders had more
arthritis, enthesitis and sacroiliitis at their baseline visit prior to TNFi start (Table 2) and a post-TNFi start visit (Table 3)

Table 1 Demographics by TNFi response status
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compared to responders. Following initial TNFi therapy for all the non-responders, most patients switched to 2nd TNFi
(60.2%), followed by DMARD (35.2%) then another biologic (4.6%).

Conclusion: JSpA patients who did not respond to initial TNFi had more active disease and more axial involvement at base-
line prior to starting therapy. Additionally, the non-responders were found to have higher BMI compared to the responders.

The authors wish to acknowledge the support from Arthritis Foundation and CARRA. This project is funded by a CARRA-
Arthritis Foundation small grant.

Disclosure: M. Oliver: None;K.Mosesso: None; P.Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2;R. Colbert: None;M. Stoll:
Novartis, 2; H. Srinivasalu: None.
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Table 2 Clinical characteristics at baseline visit

Table 3 Clinical characteristics at post-TNFi start visit
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Background/Purpose: The extent to which lack of adherence to prescribed treatment regimens contributes to differential
disease outcomes in JIA – and demographic disparities in these outcomes – is unknown, largely because adherence is chal-
lenging to assess. Many methods rely on patient or caregiver report, which tend to overestimate adherence. Pharmacy dis-
pensing data offer an objective means of assessing adherence through metrics such as the medication possession ratio
(MPR), which measures the proportion of time a patient has medication available. We aimed to link medication adherence
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estimates to clinical data in the electronic health record (EHR) to investigate associations between medication adherence,
disease activity, and patient characteristics.

Methods: This single-center retrospective cohort study leveraged pharmacy dispensing data from the EHR, provided by
Surescripts, to calculate the MPR for MTX for patients with a physician diagnosis of JIA in a large pediatric rheumatology
clinic. Surescripts is an information technology company that supports electronic prescriptions and provides this data to
subscribing institutions.

All incident users of MTX, treated between January 2016 and May 2022 for ≥12 months with outpatient rheumatology visits
within 2 months of the first MTX prescription and after 12 months of follow-up (±2 months) (Figure 1), were included in the
sample (Figure 2). MPR was calculated using the total days’ supply over a fixed 365-day interval following the initial MTX pre-
scription fill date. Patient-level variables (Table 1), including sociodemographic factors and visit-level clinical factors from the
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baseline and follow-up visits, were extracted from the EHR. We dichotomized MPRs into optimal adherence (MPR ≥80%)
and suboptimal adherence (MPR < 80%) groups. Patient characteristics were compared between the adherence groups
using Fisher’s exact test for categorical variables and the Wilcoxon rank sum test for continuous variables.

Results: A total of 289 patients were included in the analysis (Figure 2). There was a mean of 9.4 dispenses per patient
(SD 3.7) within the first year. Three patients had only 1 MTX dispense reported. The mean MPR was 84.5% (SD 32.3) and
the majority (57.1%) of patients were classified as having optimal adherence. Patient race, public insurance, and a lower
childhood opportunity index were associated with suboptimal adherence (Table 1). There were no statistically significant
associations between adherence and disease activity at baseline, JIA subtype, route of MTX, concomitant use of biologics,
or presence of uveitis or a mental health diagnosis.

Conclusion: Our findings demonstrate socioeconomic disparities in adherence to MTX among a cohort of patients with JIA.
This method of linking dispense data to clinical data available in the EHR offers an objective approach to assessing adherence
to chronic medications, but it should be validated against other methods. Future analyses will investigate associations between
patient characteristics, MTX adherence, and disease activity using multivariable models. Qualitative work exploring patient per-
spectives on mechanisms that influence medication adherence will inform future adherence-focused interventions.

Disclosure: D. Abel: None; D. Anderson: None; M. Kallan: None; L. Utidjian: None; J. Chang: None; C. Kenyon:
None; S. Gmuca: None.
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Background/Purpose: Secukinumab has demonstrated efficacy and safety in patients with enthesitis-related arthritis (ERA)
and juvenile psoriatic arthritis (JPsA) categories of juvenile idiopathic arthritis (JIA) for up to 2 years.1 After completion of a
2-year primary study (JUNIPERA), a long-term extension (LTE) study was conducted to evaluate the continued efficacy
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and safety of secukinumab in patients with ERA and JPsA. Here we report the interim efficacy and safety results of the LTE
study.

Methods: In the primary study, a total of 86 patients (2 to < 18 years of age) received secukinumab up to week 12 in the
open-label period.1 JIA American College of Rheumatology (ACR)30 responders at week 12 (n=75) were subsequently ran-
domized to secukinumab (n=37) or placebo (n=38) up to week 100 in study period 2. Those who flared after randomization
(secukinumab, n=10; placebo, n=21) received open-label secukinumab in study period 3 up to week 100.1 A total of 55 of
61 patients who had completed the primary study consented to enter the LTE study, among which 54 patients received
secukinumab (subcutaneous; 75/150 mg in patients < 50/≥50 kg) every 4 weeks up to 4 years. Patients whose signs and
symptoms were not fully controlled, as judged by the investigator in the LTE study, could have dose escalation of their secu-
kinumab dose from 75 mg to 150 mg or 150 mg to 300 mg. Median Juvenile Arthritis Disease Activity Scores (JADAS)-27
were presented up to week 156 for efficacy, and adverse events (AEs) and serious AEs were presented for the entire treat-
ment period up to the cut-off date (02-Feb-2022).

Results: JADAS-27 in the primary study and in the LTE study are presented in the Figure. A total of 19 patients had dose
escalation in the LTE study: 8 patients from 75 mg to 150 mg and 11 patients from 150 mg to 300 mg. The overall
exposure-adjusted incidence rate per 100 patient-years (PY) of treatment-emergent AEs was 98.4 PY in the entire JIA pop-
ulation. The most commonly reported AEs were nasopharyngitis (n=9, 16.7%) and arthralgia (n=8, 14.8%). One major
adverse cardiovascular event, not related to the study drug, and 2 cases of uveitis were reported. No cases of Crohn’s dis-
ease or deaths were reported, and no patient discontinued treatment due to an AE.

Conclusion: With secukinumab treatment, the JADAS-27 inactive disease status was sustained from week 104 to week
156 in patients with JIA who had completed the 2-year primary study and enrolled in the LTE study. Safety data were con-
sistent with adult and pediatric indications, with no new or unexpected safety signals.

Reference:
1. Brunner HI, et al. Ann Rheum Dis. 2023;82(1):154-160.
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6, Horizon, 2, 2, Janssen, 5, Merck, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6; I. Foeldvari: AbbVie, 2, Bayer, 2, BMF, 2, Bris-
tol-Myers Squibb(BMS), 2, Chugai, 2, Genentech, 2, Medac, 2, Novartis, 2, Pfizer, 2, Sanofi, 2; E. Alexeeva: Amgen,
5, 6, Eli Lilly, 5, 6, MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 5, 6; N. Ayaz: None; G. Schulert: IpiNovyx,
5, SOBI, 2; S. Ozen: None; A. Popov: None; A. Ramanan: Eli Lilly, 6, Novartis, 6, Roche, 6, Sobi, 6, UCB, 6; C. Scott:
None; B. Sozeri: None; E. Zholobova: AbbVie, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 6; S. Chakraborty: IQVIA, 3, 11;
X. Zhu: Novartis, 3, 11; R. Martin: Novartis, 3, 11; S. Whelan: Novartis, 3, 11; S. Kaur: Novartis, 3, 11; L. Pricop:
Novartis, 3, 11; D. Lovell: Abbott, 2, 6, AbbVie, 2, Amgen, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers
Squibb(BMS), 2, Canadian Arthritis Society, 1, Celgene, 2, Forest Research, 1, GlaxoSmithKlein(GSK), 2, Hoffmann-
La Roche, 2, Janssen, 2, NIH-NIAMS, 1, Novartis, 2, 6, Pfizer, 2, United Bioscience Corporation, 2, Wyeth, 2;
A. Martini: AbbVie, 2, 6, Eli Lilly, 2, 6, EMD Serono, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6; N. Ruperto: Ablynx,
2, 6, AstraZeneca-Medimmune, 2, 6, Bayer, 2, 6, Biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb (BMS),
2, 5, 6, Celgene, 5, 12, Personal Fees, Non-Financial Support, Eli Lilly, 2, 5, 6, EMD Serono, 2, 6, F. Hoffman-La Roche,
2, 5, 6, GlaxoSmithKlein (GSK), 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, R-Pharma,
2, 6, Sinergie, 2, 6, Sobi, 2, 5, 6, UCB, 2, 5.
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Potential Tear-Based Uveitis Biomarkers in Children with JIA: A
Pilot Study

Ilaria Maccora1, Mekibib Altaye2, Tiffany Nguyen3, Kenneth Greis4, Wendy Haffey4, Theresa Hennard5, Alyssa Sproles2,
Sherry Thornton2, Virginia Miraldi Utz5 and Sheila Angeles-Han2, 1PhD student, in the Area of Drugs and Innovative
Treatments, NeuroFARBA Department, University of Florence. Meyer Children’s Hospital, Firenze, Italy, 2Cincinnati
Children’s Hospital, Cincinnati, OH, 3Cincinnati Eye Institute, Cincinnati, OH, 4University of Cincinnati, Cincinnati, OH,
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Background/Purpose: Children with oligoarticular JIA are at increased risk of developing uveitis. JIA category, ANA positiv-
ity, ≤4 years JIA duration, and < 6 years old at diagnosis are known risk factors. Regular ophthalmic examination is impor-
tant for screening since uveitis is asymptomatic. Tear fluid is easily obtained and has been used for biomarker studies.
This pilot study aims to identify potential tear-based inflammatory markers that can differentiate children with JIA who
develop uveitis.

Methods: This prospective cohort study at Cincinnati Children’s compared children with JIA-associated uveitis (JIA-U) and
JIA without uveitis (JIA-no-U) with oligoarticular subtype. Medical charts were reviewed for demographics, uveitis character-
istics, ophthalmic examination, and current treatment. Tear fluid was collected by Schirmer strips. We used advanced pro-
teomic strategies (isobaric tag for relative quantitation [iTRAQ] labeling and nanoLC-MS/MS) to quantify proteins in the left
eye of patients with JIA-U and JIA-no-U in duplicate. In those with unilateral JIA-U, the affected eye was used. We reported
the log of the mean of the ratios derived from two abundance readings per protein for each subject. Based on a Wilcoxon
rank sum exact test we considered a P-value < 0.1 to be significant.
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Results: Tear samples of 28 JIA patients were collected (14 JIA-U and 14 JIA-no-U). Demographic and clinical characteris-
tics are summarized (Table 1). Thirteen proteins exhibited differences in tears of 14 children with JIA-U and 14 with JIA-no-U
(Table 2). Of these, 8 showed a difference at p≤0.05. All the proteins were higher in the group of JIA-no-U except for cathep-
sin D. Cathepsin D and Transitional endoplasmic reticulum ATPase have been associated with the retinal pigment epithelium
(RPE) and maintaining the blood-retinal barrier (BRB). As 39% of patients had active arthritis at the time of tear collection, we
stratified the analysis by arthritis activity as joint inflammation could affect the presence and level of inflammatory mediators
(Table 3). A larger number of proteins differentiated patients with JIA-U and JIA-no-U p who had inactive arthritis (Table 3).
Specifically, complement 3, apolipoprotein, S100 proteins, transthyretin, and beta-2 microglobulin have been associated
with uveitis.

Conclusion: Uveitis is a vision-threatening disease that warrants exploration of techniques for early detection and treatment.
The eye is an immune-privileged organ immunologically shielded by the RPE as part of the BRB. We hypothesize that the
immune response proteins identified within the tears of JIA-U patients are by-products of inflammation-induced RPE and
BRB breakdown, promoting the inflammatory cascade. Tears of children with JIA-U and JIA-no-U display differential
expression of proteins, but it seems to be influenced by arthritis activity. Further study in larger cohorts is needed to verify
these results.

Table 1
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Table 2

Table 3
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Actionable Adverse Events in a Real-Practice Cohort of Children with
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14University of Calgary, Calgary, AB, Canada, 15British Columbia Children’s Hospital, Vancouver, BC, Canada, 16CAPRI,
Montreal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Pediatric Rheumatology – Clinical Poster I: JIA
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common chronic inflammatory rheumatic disease of
childhood and most children require long-term treatment. Adverse events (AE) during treatment may negatively influence
disease control and quality of life, and may result in permanent harm.
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In this study, we aim to describe the frequency, seriousness and consequences of physician reported actionable AE in an
inception cohort of children with JIA, the Canadian Alliance of Pediatric Rheumatology Investigators (CAPRI) JIA Registry.

Methods: For this study, registry data were extracted on December 18, 2021. Recruitment into the CAPRI JIA registry
began in February 2017 to prospectively collect information on children within 3 months of JIA diagnosis at 16 participating
sites. Core data were collected at every clinic visit including information on actionable AE since previous visit reported by cli-
nicians. An actionable AE was defined as any untoward medical occurrence that requires additional medical visits, investiga-
tions, treatment, or a change in arthritis medications, irrespective of its cause. A serious AE was defined as an event that
results in death, is life-threatening, requires hospitalization, or results in a significant disability or a congenital anomaly
(or requires medical intervention to prevent these).

Results: Patients included in the study were comparable to Western JIA inception cohorts (Table 1). Actionable AE were
reported in 261 out of 721 patients (36.2%) at 478 of 4503 visits (10.6%), during a total observation period of 1,207 patient
years. The AE rate was 39 per 100 patient years. The serious AE rate was 2.9 events per 100 patient years. The probability
that a patient newly diagnosed with JIA will develop an AE during the first year after diagnosis was 34% (95% CI 30-38,
Kaplan-Meier estimate). Interestingly, for 67 (25.7%) patients an AE was reported at the study enrolment visit. Most patients
(60%) had only 1 visit with an AE but some had multiple visits (range 1-8). The most frequent reported AE were gastrointes-
tinal, primarily nausea and vomiting (n=217, 45.4% of all AE) and abdominal pain (n=51, 10.7%). There were 34 serious AE in
27 patients. The most frequent serious AE were infections with hospitalization (n=9, 0.75 per 100 patient-years), followed by
eye surgery (n=5) and gastrointestinal bleed (n=4). There were no reported deaths, malignancies, demyelinating diseases or
tuberculosis. More than half (53.8%) of the visits with a reported AE were in patients receiving non-steroidal anti-
inflammatory drug (NSAID) either alone or in combination with other medications, most frequently if the combination was
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with methotrexate. The most common action taken by the clinician reporting an AE was additional treatment (n= 171,
35.8%), followed by stopping medication (n= 122, 25.5%), and by changing dose or route of medication (n= 93, 19.5%).

Conclusion: In our cohort, actionable AE were reported in over a third of JIA patients, but serious AE were rare. Most AE
were gastrointestinal and managed with additional treatment. Increasing awareness to these actionable AE is important to
improve health outcomes of patients with JIA.

Disclosure: B. Alnuaimi: None;M. Batthish: AbbVie/Abbott, 6, Novartis, 1, Viatris, 1, 5; R. Berard: None;G. Boire: Eli
Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6;
S. Campillo: None; A. Chhabra: None; J. Couture: None; P. Dancey: None; B. Feldman: AB2Bio, 2, Janssen, 2, Novo
Nordisk, 2, Pfizer, 2; T. Gerschman: None; J. Herrington: None; K. Houghton: None; A. Huber: None; C. LeBlanc:
None; L. Lim: None; J. Proulx-Gauthier: None; H. Schmeling: Bristol-Myers Squibb(BMS), 5, Janssen, 5, Pfizer,
5, Sanofi, 5, 12, Sanofi provided Hep A vaccine supplies for a Hep A vaccine study, UCB, 5; R. Scuccimarri: None;
L. Tucker: None; J. Guzman: None; G. Chédeville: None; F. Registry Investigators: None.
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Rheumatology, Garmisch-Partenkirchen, Germany
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Background/Purpose: Methotrexate (MTX) is commonly used in the treatment of children with juvenile idiopathic arthritis
(JIA), and intolerance to the drug frequently leads to discontinuation due to anticipatory and associative gastrointestinal
symptoms. Eye Movement Desensitization and Reprocessing (EMDR) is a psychotherapy which has been successfully used
in MTX intolerance, however with diminishing efficacy over time. BLAST (bi-lateral alternating stimulation tactile) armbands
utilize a similar process to EMDR and have already been used in conjunction with this method.

The aim of this study was to determine if utilization of BLAST armbands could improve and prolong the effect of EMDR on
patients with MTX intolerance.

Methods: Consecutive patients admitted to the German Center for Pediatric and Adolescent Rheumatology from October
2016 until March 2023 were included in this study. Inclusion criteria were 1) diagnosis of JIA according to ILAR criteria, 2)
age between 8 and 17 years, 3) symptoms of MTX intolerance using the Methotrexate Intolerance Severity Score (MISS)
questionnaire and 4) necessity of MTX treatment for at least 6 more months as determined by the treating physician. The
standard 8 phase EMDR protocol was adapted for the treatment of MTX intolerance. Treatment started with a structured
psychosocial and medical history. Subsequently, five sessions lasting 60 minutes each were held over a time period of
10 – 12 days, concluding with an application of MTX in a clinical setting. The initial 50 patients were treated only with EMDR,
as previously published (Höfel et al. Pediatric Rheumatology (2018) 16:11). Subsequent patients were treated with EMDR
and BLAST armbands which patients continued to use after the initial treatment sessions.
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Health-related quality of live was determined using the PedsQL. Measurements of MISS and PedsQL were taken at 4 time
points: directly before and after (MISS only) treatment, as well as 4 and 12 months after treatment. Changes in MISS and
PedsQL were compared using descriptive statistics and repeated measures ANOVA.

Results: 93 patients with MTX intolerance [median MISS at inclusion: 14 (range 6 - 26)] were included, 50 in group 1 without
BLAST armbands and 43 in group 2 which were concurrently treated with BLAST armbands. Directly after treatment, all
patients reported marked improvement of MTX intolerance symptoms [group 1: median MISS: 1 (0 – 6), group 2: median
MISS: 2 (0 – 11)]. Four months after treatment, median MISS score in group 1 was 5.5 (0-26), and 5 (0-25) in group 2. After
12 months median MISS was 8 (0-33) in group 1, and 6 (0-17) in group 2. A repeated measures ANOVA showed a signifi-
cant difference between the MISS results (F(3,105) = 53.7, p = .000). Median quality of life as measured by the PedsQL rose
after 12 months from 79.4 to 87.0 in group 1, and from 72.7 to 91.3 in group 2.

Conclusion: Treatment with Eye Movement Desensitization and Reprocessing (EMDR) presents an effective treatment of
MTX intolerance, and further significant improvement can be achieved using BLAST armbands. This can facilitate continua-
tion of MTX treatment in patients with MTX intolerance and has the potential to significantly increase quality of life in affected
children.

Disclosure: L. Höfel: None; B. Eppler: None; J. Haas: None; B. Hugle: None.
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Switching Patterns of Biological and Targeted Synthetic Therapies in
Juvenile Idiopathic Arthritis

Daniel clemente Garulo1, Alina Lucica Boteanu2, Laura Trives Folguera3, Antía Asunci�on García Fern�andez2, lydia
Abasolo4, Leticia Leon5, Juan Carlos L�opez Robledillo6 and Juan carlos Nieto-Gonzalez7, 1Pediatric Rheumatology Unit,
Hospital Niño Jesús, Madrid, Spain, 2Hospital Universitario Ramon y Cajal, Madrid, Spain, 3Hospital Universitario Infanta
Sofía, Madrid, Spain, 4Hospital Clínico San Carlos, Madrid, Spain, 5Fundaci�on Investigaci�on Biomédica Hospital Clínico
San Carlos, Madrid, Spain, 6Hospital Universitario Niño Jesus, Madrid, Spain, 7Servicio de Reumatología, Hospital
General Universitario Gregorio Marañ�on, Madrid, Spain

Estimated marginal means of MISS values over time in the two groups of patients with MTX-Intolerance, treated (1) or not treated (0) with BLAST
armbands.
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Background/Purpose: New therapies have improved the therapeutic management of juvenile idiopathic arthritis (JIA),
allowing disease control in cases that are refractory or intolerant to methotrexate. However, satisfactory disease control is
not achieved in all patients with the first biological and targeted synthetic therapies (ts/bDMARDs) and need switching to
another. The choice of ts/bDMARDs for switching is made on an individual basis and influenced by several reasons, mainly
the indication for each JIA category, but also previous drug discontinuation causes, concomitant therapy, and comorbidi-
ties. Therefore, clinicians are increasingly familiar with the clinical profiles of this treatments and the evidence in halting dis-
ease progression. In this study, we aimed to obtain information from real clinical practice about the management of JIA
patients to characterize the trends in biologic utilization and switching among JIA categories.

Methods: We conducted a multicentre, observational, longitudinal study of JIA patients, following International League of
Associations for Rheumatology (ILAR) classification categories: a) oligoarthritis; b) rheumatoid factor (RF) positive polyarthri-
tis; c) RF negative polyarthritis; d) systemic arthritis; e) psoriatic arthritis; f ) enthesitis-related arthritis. Our outcome measure
was ’switch’ (defined as ≥ 2 ts/bDMARDs courses for therapy). The independent variable was exposure to ts/bDMARDs
including: a) TNF inhibitors (infliximab, adalimumab, etanercept, certolizumab, golimumab); b) Other bDMADRs: anti-IL6
(tocilizumab); anti-CTLA4 (abatacept); anti-IL1 (anakinra, canakinumab); anti-IL17 (secukinumab); anti-IL12/23 (ustekinu-
mab); anti-CD20 (rituximab) c) tsDMARDs (tofacitinib). We did a descriptive analysis of the switching, stratified by JIA cate-
gories. We also did a bivariate analysis of variables associated with "difficult-to-treat" JIA (≥2ts/bDMARDs with different
mechanisms of action)

738



Results: In our cohort of 403 patients with JIA, the mean age at onset was 5.80 ± 4.46 years and 65.84% were females. A
total of 235 (58.17%) patients received a bDMARD, with a total of 321 courses. Globally, TNF inhibitors were the most used
bDMARDs, with 260 (81%) courses of treatment, although in systemic JIA, as expected, anti-IL1 and anti-IL6 were most
used (Table 1). 28% of patients switched bDMARDs and we found a total of 97 ts/bDMARD switches. Of these, 28 (7%)
patients met the definition of difficult-to-treat JIA patients. Our analysis identified that systemic JIA was the category with
more changes among mechanisms of actions of ts/BDMARDs (p=0.001), representing 39% of the total switches. Long-
term disease was also associated with high switching between ts/bDMARDs (p=0.01). Stratified analysis revealed distinct
switching patterns in the different JIA categories (Table 1).

Conclusion: In this cohort, approximately a quarter of patients did not respond to the initial ts/bDMARD and need switching
to another ts/bDMARD. Our stratified analysis found that the JIA category defines the choice of ts/bDMARD and treatment
sequences. This real-world data study can give useful information about treatment patterns and trend for switching in routine
clinical practice.

Disclosure: D. clemente Garulo: Eli Lilly, 5, GlaxoSmithKlein(GSK), 6, Pfizer, 6, Sanofi, 5; A. Boteanu: None; L. Trives
Folguera: None; A. García Fern�andez: None; l. Abasolo: None; L. Leon: Pfizer, 6; J. L�opez Robledillo: None;
J. Nieto-Gonzalez: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 6, FAES Farma, 6, Galapagos,
2, GSK, 2, Janssen, 2, 6, Lilly, 6, MSD, 2, 6, Novartis, 6, Pfizer, 6, Roche, 6, Sanofi, 6, UCB, 6.
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of Alabama at Brimingham, Birmingham, AL, 2University of Alabama at Birmingham, Birmingham, AL, 3University of
Alabama at Birmingham, Gardendale, AL, 4Division of Clinical Immunology and Rheumatology, University of Alabama,
Birmingham, AL
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Background/Purpose: The goal of treatment for patients with juvenile idiopathic arthritis (JIA) is inactive or minimal disease
activity and escalating medication for active disease is recommended. The goal of this analysis is to assess patterns of dis-
ease activity at 2 sequential registry visits and associated new medication start.

Methods: Patients with JIA enrolled in the Childhood Arthritis and Rheumatology Research Alliance Registry, a North Amer-
ican multicenter registry, with complete clinical Juvenile Arthritis Disease Activity Scores (cJADAS) at the 6 month and
12-month registry visits were included. Disease activity at each visit was classified according to cJADAS categories (inactive,
minimal, moderate, or high) for either oligo- or polyarticular disease course, regardless of JIA categorization. Patient charac-
teristics were determined at the 12-month Registry visit. The primary outcome was new medication (methotrexate or bio-
logic) start at the 12-month visit determined by a clinical site attestation. Stratifying by the respective pairings of 6- and
12-month cJADAS categories, we examined the association between paired cJADAS values, disease activity, and medica-
tion changes.
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Results: Our sample included 3325 patients with JIA: 72% were female, 77% were white, 91% were from the US, and two-
thirds had oligoarticular (36%) or rheumatoid factor (RF)- polyarticular JIA (31%). The patterns of disease activity across
paired visits were: 54% persistent inactive/minimal, 18% persistent moderate/high, 20% “improved” (moderate/high then
inactive/minimal), and 8% “worsening” (inactive/minimal then moderate/high)(Table 1). Only 6% of all patients had a new
medication start attested after the 6-month Registry visit and 5% at the 12-month visit. A higher percentage of patients with
moderate/high disease activity at the 12-month visit started a new medication (9%) compared to those with inactive/minimal
disease activity at the 12-month visit (3%) (X2 p< 0.0001). Of those starting a newmedication at the 12-month visit, 37% had
persistent inactive/minimal disease activity. Notably, 91% of patients with persistent moderate/high disease activity had no
medication change at the 12-month visit.

Conclusion: In a large multicenter registry of patients with JIA, starting a new medication was more common for those with
moderate/high disease activity at the 12-month visit, but was still uncommon overall. Interestingly, starting a newmedication
occurred for some patients with persistent inactive/minimal disease and did not occur for most patients with persistent mod-
erate/high disease activity. Our findings suggest that starting a new medication is not driven by longitudinal disease activity
scores. Further study is needed to identify reasons for treatment non-escalation among patients with persistent moderate or
high disease activity.

Disclosure: M. Mannion: None;M. Aswani: None; K. Hearld: None; E. Smitherman: None; L. Huie: None; J. Curtis:
AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche,
2, 5, UCB Pharma, 2, 5.

Table 1: Characteristics of patients with JIA by disease activity patterns at 2 consecutive (6-month and 12-month) registry visits. Values are n (row
proportion).
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Background/Purpose: Systemic Juvenile Idiopathic Arthritis (sJIA) is a severe inflammatory disease with auto-inflammatory
characteristics. The introduction of targeted biologic therapies has revolutionized the treatment and as such improved out-
comes for children with sJIA. The IL-1 receptor antagonist, anakinra, is used as first-line treatment for sJIA in the
Netherlands since 2008 and has been shown to induce and sustain inactive disease with approximately 50% of patients
being able to taper and stop within the first year of disease [Ter Haar 2019 PMID: 30848528]. However, also with this strat-
egy, around 25-30% of patients experience a more refractory disease course, necessitating maintenance therapy. Multiple
eposodes of Macrophage Activation Syndrome (MAS), a severe complication of sJIA, has been suggested to be one of
the refractory sJIA phenotypes [Erkens 2021 PMID: 34635293]. The EULAR/ACR/PRINTO 2016 MAS classification criteria
[Ravelli 2016 PMID: 26314788] have been developed to facilitate the diagnosis of MAS in sJIA. However, there is still a scar-
city of data on their performance in sJIA patients treated with biologicals. Recent studies indicate that treatment of sJIA with
biologicals might change some clinical and laboratory features of MAS [Schulert 2018 PMID: 28499329]. We therefore
aimed to describe the (clinical and laboratory) characteristics of sJIA patients who developed MASwhile treated with first-line
anakinra and to evaluate whether the 2016 MAS classification criteria are still applicable in these patients.

Methods: In this cohort study, we used both retrospective data (2008-2016) as well as data from a nationwide, prospective
multicentre cohort study (Early start of Targeted Treatment in Systemic JIA, ESTIS, 2017 onwards) selecting patients who
developed MAS during treatment with first-line anakinra. In total, 15 patients were included with at least 1 year of follow
up. We described the demographic, clinical, laboratory and immunologic features of MAS in patients started on recombinant
IL-1RA therapy as first-line therapy for sJIA.

Results: We included fifteen patients, with a total of sixteen episodes of MAS. The estimated incidence of MAS was 15.6%
in the first year after start of anakinra (7/45 in the prospective nationwide, multicentre cohort study ESTIS in the period
2017-2021). Eleven out of the fifteen patients were female. A significant share (11/16 episodes) of the MAS episodes
occurred within 2 months after the onset of sJIA and four episodes (4/16, 25%) were triggered by a primo EBV infection at
the onset of MAS. All episodes of MAS met the EULAR/ACR/PRINTO 2016 classification criteria for MAS in sJIA.

Conclusion: While first-line treatment with anakinra in sJIA results in high response rates and minimal corticosteroid use,
this strategy does not seem to lower the risk or incidence of MAS in SJIA in the first year of disease. The EULAR/ACR/
PRINTO 2016 classification criteria for MAS are applicable to patients treated with first-line anakinra. We recommend to
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closely monitor the laboratory features from the classification criteria in (female) patients within the first months after the onset
of sJIA and suggest to test all patients at the onset of sJIA on EBV status.

Disclosure: R. Erkens: None; L. Huber: None; A. Verwoerd: None; G. Rogani: None; D. Schonenberg-Meinema:
None; M. van den Berg: None; W. Armbrust: None; E. Legger: Sobi, 5; S. Kamphuis: Aurinia, 2, GSK, 5, 6;
E. Schatorjé: None; E. Hoppenreijs: None; J. Swart: None; M. Jansen: None; J. van Loosdregt: None; S. Vastert:
Novartis and SOBI, 2.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) encompasses a group of chronic arthritis that begin in childhood.
According to the International League of Associations for Rheumatology (ILAR) criteria, JIA can be divided into seven distinct
groups: oligoarthritis, rheumatoid factor (RF) negative and positive polyarthritis, enthesitis related arthritis, psoriatic arthritis,
systemic arthritis and undifferentiated arthritis.

Following their visit to the transitional consultation, these patients subsequently undergo clinical follow-up in adult
rheumatology.

The objective of this study is to describe the evolution of clinical and analytical findings, as well as treatment data in patients
with JIA after the transitional care consultation.

Diagnosis changes
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Methods: Descriptive, longitudinal, and retrospective study conducted on 70 patients diagnosed with JIA based on the
ILAR criteria. These patients were followed-up in adult rheumatology consultations after being visited in the transitional con-
sultation at a Spanish tertiary-level hospital. Data pertaining to clinical, laboratory, and treatment aspects were collected from
both the adult and transitional consultations.

Results: 70 patients diagnosed of JIA (65.7% women) were included in the study, with a mean age at diagnosis of 9 years
old and a mean age at the transitional consultation of 21 years. The average duration of follow-up after the initial diagnosis
was 16 years, while the mean duration of follow-up after the transitional consultation was 4 years.

After the transitional consultation, 12.8% of the patients had a change in their diagnosis (table n� 1).

24 patients (34.3%), were lost to follow-up, primarily due to changes in the health department in the majority of cases.

Half of the patients with history of previous uveitis experienced new episodes following the transitional consultation. In con-
trast, a significant number of patients did not experience recurrences during their follow-up in adult rheumatology appoint-
ments (table n � 3). 100% of the patients who had new flares of uveitis after the transitional consultation had ANA+ in serum.

The frequency of oral and genital thrush, Raynaud phenomenon and diarrhea episodes decreased after the transitional
consultation.

Out of the 28 patients who were in remission without treatment during the transitional care consultation, only 1 patient
required initiation of therapy during their follow-up in adult rheumatology appointments.

Conclusion: 12.8% of the patients experienced a change in their diagnosis during their follow-up in the adult rheumatology
consultation, with the majority of these cases being classified as undifferentiated JIA.

The majority of patients who were in remission without treatment during the transitional consultation did not require treat-
ment during their follow-up in adult rheumatology appointments.

Cumulative incidence of clinical and analytical manifestations

Evolution of clinical and analytical manifestations
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A significant number of patients experienced recurrences of uveitis after the transitional care consultation. However, new
cases of uveitis in patients who had not previously experienced episodes were rare during the follow-up in adult rheumatol-
ogy appointments.

Disclosure: A. Torrat Noves: None; R. Perpiñan Perez: None; J. Ivorra Cortes: None; E. Grau Garcia: None;
D. Ramos Castro: None; P. Muñoz Martínez: None; L. Mas Sanchez: None; C. Riesco Barcena: None; A. Huaylla
Quispe: None; S. Leal Rodriguez: None; B. Villanueva Mañez: None; I. Alcantara Alvarez: None; I. Martinez Cor-
dellat: None; L. Gonzalez Puig: None; R. Negueroles Albuixech: None; J. Oller Rodriguez: None; E. Vicens
Bernabeu: None; E. Tovar Sugrañes: None; M. De la Rubia Navarro: None; H. Charia: None; I. Canovas Olmos:
None; C. Najera Herranz: None; J. Roman Ivorra: None.
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Background/Purpose: Although the use of patient-reported outcome (PRO) data has grown more common in the
care of people with rheumatoid arthritis (RA), the utility of PRO data captured between visits in relation to traditional,
physician-derived measures has not been adequately evaluated. We compared changes over time in PRO data cap-
tured on a smartphone app against a physician-derived disease activity measure, the Clinical Disease Activity
Index (CDAI).

Methods: RA patients in moderate or high disease activity (CDAI >10) and prescribed either upadacitinib (UPA) or ada-
limumab (ADA) were enrolled in the study from March 2021 to October 2022 during in-office visits at 28 community
rheumatology clinics in the US. Patients were prompted to download the ArthritisPower registry smartphone app to
complete PROs at home over a 12-week period. Following a mandatory run-in period to verify willingness to provide
PRO data, subsequent at-home data collection included disease activity measures as well as symptom measures from
the Patient-Reported Outcomes Measurement Information System (PROMIS). Patients returned for a follow-up clinical
visit at approximately 3-4 months (follow-up visits permitted at 2-6 months). Rheumatology clinics provided baseline
clinical data including CDAI, years since RA diagnosis, prior medications, and follow-up CDAI. A subgroup analysis
was restricted to those who stayed on medication with minimal interruptions. Linear regression models adjusted for
baseline CDAI and baseline PRO scores were used to test the correlation between follow-up CDAI and follow-up
PRO scores.

744



Results: Of 299 patients recruited, 240 patients (80%) successfully completed the run-in period, and 205 patients started
UPA or ADA within 4 weeks and were eligible. A total of 148 patients ("All" cohort) to date have provided baseline and
follow-up clinical and PRO data, and 122 (82%) remained adherent (Table 1). Mean CDAI improved 14.4 units for patients
who stayed on the medication (Table 2). Correlations between follow-up CDAI and follow-up PROs ranged from 0.38 –

0.56, the strongest of which were for Patient Global Assessment NRS (R=0.56) and Pain NRS (R=0.47) (Table 3). The
adjusted R2 of the overall model showed that changes in PROs explained 52% of the variability in the change in the CDAI.
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Conclusion: PROs are useful for tracking RA disease activity over time outside of the clinic setting for patients initiating new
treatments, even in the absence of clinician-derived measures.

*Adherence to medication was defined as: still taking upadacitinib or adalimumab at 3-month follow-up and no interruption
in taking the medication lasting greater than 3 weeks between enrollment to follow-up; RA = rheumatoid arthritis; csDMARD
= conventional synthetic disease modifying anti-rheumatic drug; TNFi = tumor necrosis factor inhibitor; JAKi = Janus kinase
inhibitor All categorical data shown as n (%), all continuous data shown as mean (standard deviation [SD]) **RADAI-5 score:
0.0-1.4 for a remission-like state, 1.6-3.0 for mild disease activity, 3.2-5.4 for moderate, and 5.6-10.0 for high disease activ-
ity PROMIS measures use a weekly referent; score of 50.0 is US population mean for all adults, 10.0 is equivalent to 1 stan-
dard deviation from the mean PRO = patient reported outcome; NRS = Numeric rating scale; PROMIS = patient reported
outcomes measurement information system; RADAI = rheumatic arthritis disease activity index

*RADAI-5 score: 0.0-1.4 for a remission-like state, 1.6-3.0 for mild disease activity, 3.2-5.4 for moderate, and 5.6-10.0 for
high disease activity PROMIS measures use a weekly referent; score of 50.0 is US population mean for all adults, 10.0 is
equivalent to 1 standard deviation from the mean PRO = patient reported outcome; NRS = Numeric rating scale; PROMIS
= patient reported outcomes measurement information system; RADAI = rheumatic arthritis disease activity index

Disclosure: W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5; C. Clinton: None; F. Xie:
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S. Venkatachalam: Global Healthy Living Foundation, 3; E. Rivera: Global Healthy Living Foundation, 3; J. Curtis:
AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CorEvitas, 2, 5, Eli Lilly, 2, 5, Janssen, 2, 5, Lab-
corp, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi/Regeneron, 2, 5, UCB, 2, 5.

Abstract Number: 0381

Disease Burden, Patient Experiences, and Unmet Needs in Refractory
Rheumatoid Arthritis: Insights from 20 Years of Real-World Data

Kristin Wipfler1, Bobby Kwanghoon Han2, Sofia Pedro3, Urbano Sbarigia4, Federico Zazzetti5, Anna Sheahan6, Iris Lin7,
Patti Katz8, Evo Alemao9 and Kaleb Michaud10, 1FORWARD, The National Databank for Rheumatic Diseases, Omaha, NE,
2University of Washington, Seattle, WA, 3Forward, The National Databank for Rheumatic Diseases, Wichita, KS, 4Janssen
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Background/Purpose: Despite major advances in RA treatment, a substantial number of patients (estimated at 6-21%1)
are refractory to multiple advanced therapies. Well-defined refractory RA (reRA) criteria and thoughtful selection of controls
are essential to ensure that observed differences are truly due to refractory disease and not to confounding variables. In this
study, we aimed to identify factors associated with reRA and characterize differences in disease burden/patient experiences
between reRA and matched nonrefractory controls, from over 20 years of real-world data.

Methods: Data were provided by adults with RA in the FORWARD Databank from 1998 to 2019. Participants with no his-
tory of biologic (bDMARD) or targeted synthetic DMARD (tsDMARD) use at study entry but with subsequent exposure to
one or more of these advanced therapies were included. The reRA group included participants with exposure to ≥3
advanced therapies during observation, with ≥1 TNF inhibitor (TNFi) and ≥1 tsDMARD or non-TNFi bDMARD. The nonre-
fractory group included participants with continued use of their first advanced therapy for at least two years, and who never
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exceeded two advanced therapies during observation. Refractory and nonrefractory participants were matched 1:1 on age,
sex, RA duration, calendar year, and observation time. Descriptive statistics were calculated at baseline (initiation of first
advanced therapy) and at follow up (the point of meeting reRA criteria; matched time point for nonrefractory controls). Signif-
icance was assessed with Chi-square and t-tests, as appropriate. Covariates with p< 0.1 were included in multivariable
logistic regression models for each time point.

Results: Of 6,575 participants who met study inclusion criteria, 718 (10.9%) met reRA criteria. Of those, 692 were matched
1:1 to nonrefractory controls, for a total of 1,384 participants included in the study. In univariate analyses (Table 1), all
patient-reported outcomes (PROs) were significantly worse among the reRA group at both time points. Glucocorticoid
use, opioid use, Rheumatic Disease Comorbidity Index (RDCI), gastrointestinal (GI) disorder, and polysymptomatic distress
(PSD) were also all higher for the reRA group at both time points, and healthcare satisfaction was lower. In multivariable anal-
yses (Figure 1) higher pain, GI disorder, and lower healthcare satisfaction were all associated with future incidence of reRA.
Higher education, corticosteroid use, GI disorder, and more rheumatology visits were associated with reRA. History of can-
cer was associated with nonrefractory status.
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Conclusion: These results demonstrate that reRA is associated with significant disease burden and unmet healthcare
needs, as evidenced by lower healthcare satisfaction, higher rates of glucocorticoid and opioid use, greater comorbidity
and symptom burdens, and more rheumatology visits. These findings underscore the importance of well-defined reRA cri-
teria and the need for further investigation into this unique RA phenotype to identify targeted treatment strategies and ulti-
mately improve outcomes.

1. Melville, A. R. et al. Drugs80, 849–857 (2020)
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F. Zazzetti: Janssen, 3, Johnson & Johnson, 11; A. Sheahan: Janssen, 3; I. Lin: Janssen, 3, Johnson & Johnson, 11;
P. Katz: None; E. Alemao: Janssen, 3, 11; K. Michaud: None.
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Background/Purpose: Early detection of difficult to treat (D2T) RA patients as well as better characterization of their long-
term course represent unresolved issues. Herein we aimed for a detailed analysis of predictors and assessed for heteroge-
neity of long-term prognosis within D2T patients.

Methods: This was an analysis from "University of Crete Rheumatology Clinic Registry (UCRCR)", a prospective single cen-
ter study. We analyzed all patients included form May 2000 until April 2022 and applied the EULAR definition of D2T. Univar-
iate and multivariate analysis of sociodemographic and RA-related characteristics at start of first bDMARDs or tsDMARD
were analysed as predictors of D2T. Heterogeneity (HAQ and DAS28 trajectories) withing D2T group was analysed during
a follow-up period of 60 months applying latent class trajectory analysis.

Results: 251 out of 1264 patients (19.9%) identified as D2T. Female gender, age at 1st biologic, RF negative, higher RDCI
scores, Sicca symptoms, disease duration, higher DAS28 and HAQ at baseline and failure to decrease DAS28 >1.2 at
6 months were all associated with D2T grouping (p < 0.05). Patients classified as D2T suffered from osteoarthritis, fibromy-
algia, dyslipidemia, hypothyroidism and obesity at significantly higher rates compared to non-D2T patients (p < 0.05 for all).
Latent class trajectory analysis during 60 months of follow-up, indicated that D2T patients do not constitute a homogenous
group; interestingly distinct disease activity trajectory groups could be differentiated while �36% of them showed a more
favorable outcome but never reaching low disease activity (DAS 28 ESR� 3.8 at 60 months) (Figure 1).
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Conclusion: D2T patients represent a heterogenous group of RA patients in terms of long-term disease course. Age,
comorbidities, inflammatory burden and compromised function at start of bDMARD/tsDMARD may characterize D2T
group.

Disclosure: I. Flouri: None; A. Bertsias: None; A. Repa: None; N. Avgoustidis: None; E. Kalogiannaki: None;
S. Pitsigavdaki: None; G. Bertsias: None; P. Sidiropoulos: None.

Table. Univariate comparisons of selected factors between D2T and non-D2T patients

Figure - Latent class trajectory analysis of DAS28-esr over time
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Background/Purpose: Natural Language Processing (NLP), an interdisciplinary field combining artificial intelligence and
language science, has gained significant interest in the medical domain for automated collection and structuring of medical
data. In this study, we employed an NLP approach to identify and extract the characteristics of patients with D2T RA from
their computerized medical records.

Methods:We conducted a monocentric observational retrospective cohort study in our French hospital. Patients were lon-
gitudinally recruited over a 5-year period (2015-2020), and their characteristics were retrieved from their electronic health
records spanning 2010-2022. Firstly, we performed an NLP phenotyping tool to identify patients who had at least one hos-
pital stay related to RA between 2015 and 2020. The tool relied on CIM-10 coding and the recognition of specific keywords
(e.g., "rheumatoid arthritis" or "ACPA") in the medical records to calculate the patient’s probability of meeting the RA pheno-
type. We subsequently employed a named-entity recognition algorithm to identify all drugs associated with RA from the
patients’ medical reports. The drugs were then arranged in chronological order based on their appearance, and the date
of introduction was approximated as the date of first extraction. D2T RA was defined as the failure of at least two targeted
therapies (identified by the algorithm retrieving three or more biologics), thereby allowing us to separate our RA cohort into
D2T and non-D2T RA groups. Finally, we used another NLP program employing named-entity recognition to retrieve the
characteristics of these patients. Specific keywords related to general variables (sex, age at first stay), disease characteris-
tics (presence of joint erosion, DAS28 activity score), and comorbidities were sought in the medical reports using cumulative
extraction. The occurrence of these specific tokens was linked to the presence of the respective variable. Finally, a multivar-
iate logistic regression analysis was performed to assess the relationship between variables and the D2T group.

Results: The phenotyping tool identified 972 RA patients, of which 313 were classified as D2T RA and 659 as non-D2T
RA. The presence of joint erosions (OR 2.97 CI95% [2.17; 4.08], p< 0.001) and higher disease activity (median DAS28
3.16 vs 2.89) were associated with the D2T group. Female gender, obesity, smoking, anxio-depression, and fibromyalgia
comorbidities showed similar proportions in our two groups. Chronic kidney disease (OR=0.66 CI95% [0.44;1.01],
p=0.068), cardiac insufficiency (OR 0.52 CI95% [0.38;0.7], p=0.001), liver insufficiency (OR=0.7 CI95% [0.35;1.4],
p=0.39), and a history of malignancy (OR=0.62 CI95% [0.47;0.82], p=0.001) were found in higher proportions in the non-
D2T group.

Conclusion: NLP facilitates the automated collection of diverse data directly from medical reports using named-entity rec-
ognition algorithms. In this study, we demonstrated its application in identifying potential contributing factors to D2T
RA. Enhanced understanding of the mechanisms underlying D2T RA and early detection of contributing factors hold prom-
ise for improved outcomes and management in this heterogeneous population.
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Background/Purpose: The formation of neutrophil extracellular traps (NETs) with extrusion of nuclear, granular and cyto-
solic components from a dying neutrophil, has been described extensively in patients with rheumatoid arthritis (RA), and
linked to generation of autoantigens (e.g. citrullinated proteins), inflammation and organ damage. Thus far there have been
very few studies describing the effect of treatment in patients with RA on NET formation, and no studies comparing the
effects of treatment strategies in (very) early RA. The objective of the study is to assess the effects of different initial treat-
ments on NET formation in patients with early RA.
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Methods: NORD-STAR is an international, multicenter, open-label, assessor-blinded, phase 4 study where patients with
newly diagnosed RA started methotrexate (MTX) and were randomized 1:1:1:1 to a) conventional treatment (either prednis-
olone tapered to 5mg/day, or sulfasalazine combined with hydroxychloroquine and intra-articular corticosteroids), b) certo-
lizumab pegol, c) abatacept, or d) tocilizumab1. This study is a spin-off from the main NORD-STAR study measuring
neutrophil biomarkers MPO-DNA (Myeloperoxidase-DNA; NETs) and calprotectin in 24 consecutive Dutch participants
and 94 Swedish patients at baseline, 12 weeks and 24 weeks after the start of the treatment. Statistical analysis was done
using the Wilcoxon Signed Rank test for paired samples and independent samples median test to compare patients to
healthy controls in SPSS version 28.

Results: At baseline patients had elevated levels of NETs and neutrophil activation compared to healthy controls as indi-
cated by calprotectin (median 1080ng/ml vs 133ng/ml, p< 0.001) and elevated MPO-DNA (median 7185pM vs 3976pM,
p< 0.001). Both of the biomarkers decreased significantly at 12 and 24 weeks after treatment in the total group demonstrat-
ing reduced neutrophil activity and NET formation. After 24 weeks of treatment, calprotectin was significantly reduced in all
groups by up to 93% (Table 1). MPO-DNA showed a more modest reduction of up to 13%, and was relatively similar in all
groups, although the reduction in MPO-DNA did not reach statistical significance in the tocilizumab group.

Conclusion: These results indicate highly elevated neutrophil activation and NET formation in recently diagnosed RA
patients. All four treatments studied here reduced these detrimental processes within 3 months. The calprotectin reduction
seen in this study is in line with an earlier spin-off study2. The rapid decline in these markers may have contributed to the min-
imal radiological progression that was seen in the NORD-STAR trial.

References:

[1] Hetland M et al. BMJ. 2020
[2] Stevens D et al. Ann Rheum Dis. 2022
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5, Bristol-Myers Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 5, 11;
M. Nurmohamed: AbbVie/Abbott, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Galapagos, 2, 5, Jans-
sen, 2, 5, 6, Menarini, 2, 5, 6, Merck/MSD, 2, 5, 6, Mundipharma, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sanofi, 2, 5,
6, UCB, 2, 5, 6.
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Background/Purpose: ERA is considered to be a systemic disorder, but the role of local factors in driving synovial inflam-
mation is increasingly being recognized. These joint-specific factors may modulate disease phenotype. We will study the
spatial distribution of swelling (S), tenderness (T) and erosions in a large cohort of ERA patients to assess the existence of
joint patterns. Patients treated with MTX were evaluated after 3 and 6 months for joint swelling (JS).

Figure 1 The average spatial distribution of SJ (A) and TJ (B)
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Methods: This analysis was based on data from our ERA UCLouvain Brussels cohort. The physician assessed prevalence of
baseline SJ and TJ status before DMARD initiation. The association between BL swelling, tender, erosions and disease character-
istics was investigated for each individual joint. Remission rates (DAS28-CRP < 2.6) in patients treated with MTX were assessed.

Results: 452 newly diagnosed untreated RA patients were included: mostly female (72.3%), mean age 47.5 years, ACPA/
RF positivity 64.8% and 63.3%, erosive disease in 44%, mean DAS28CRP - 4.6 and HAQ - 1.23. In total, 18,080 joints were
assessed for swelling and tenderness at baseline, of which 20.4% were SJ and 27.6% were TJ. Wrist was the most fre-
quently S and T joint (in 57% and 50.8% of patients), followed by PIP 2 and 3. Assessment of S and T showed a good cor-
relation for most joints, except for shoulder and MTP1.

We applied PCA on SJ and TJ matrices to assess for potential clusters of joint prone to be concurrently involved in patients
(Figure 1). We found three joint clusters: one with MTP1-5, one with hand joints, and one with larger joints. Wrist seemed to
locate at the boundaries between fingers and large joints clusters. Analysis for ACPA-positive and ACPA-negative patients
found very similar results. The higher rates of bone erosions were observed in the MTP cluster. Erosions were less frequent
in the MCP+PIP, and almost absent in large joint, excepted for wrist.

We then divided the patients into 2 subgroups according the swelling for each joint location and compared clinical charac-
teristics. We found that MTP4,5 are more often S in patients younger than 50 years and MCP2-4 in ≥50 years old patients.
Swelling in MCP1,3,4 and MTP1,2,5 is associated with erosive disease, whereas swelling of MTPs (MTP1,2,5) is associated
with higher frequency of ACPA. Knee swelling more frequently manifest in non-erosive and seronegative disease. Swelling of
multiple joints (knee, elbow, shoulder, ankle, wrist, MCP3, PIP 1-2, and MTP5) associates with a higher DAS28CRP, just as
higher HAQ score (knee, shoulder, ankle, MCP 1-5, MTP1,5 and PIP1-2).

We analyzed the impact of MTX montherapy on joint swelling. Number of SJs decreased significantly after 6 months: swell-
ing persisted in 36.3%.We found no significant difference in response and JS persistence. We grouped all joints into the pre-
viously identified clusters, but no statistical difference in resolution of JS was observed.

Conclusion: This is the first study investigating the spatial distribution of arthritis in a large cohorts of early untreaded RA
using unbiased approach. We identify clusters of simultaneously involved joints (hands and fingers cluster, meta-
tarsophalangeal cluster and large joints cluster), supporting the importance of local factors driving synovitis in RA.

Disclosure: L. BRICMAN: None; c. triaille: None; F. Natalucci: None; E. Sapart: None; T. Sokolova: None;
A. AVRAMOVSKA: None; T. KIRCHGESNER: None; P. Durez: None.
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Background/Purpose: The relationship between social determinants of health (SDH) (e.g. income, education, and employ-
ment status) and disease outcomes in the RA population is not well documented. We aimed to understand the effect of dif-
ferent SDH on disease activity and functional ability.

Methods: All retrospective data were extracted from the Ontario Best Practices Research Initiative- Rheumatoid Arthritis
(OBRI-RA) registry for the period January 2008 to April 2022. We conducted adjusted generalized linear mixed models anal-
ysis to investigate the effect of baseline SDH on disease activity, using the Clinical disease activity index (CDAI), and func-
tional disability, using the Health Assessment Questionnaire-disability index (HAQ-DI) at 12 months follow-up. The analysis
was completed on multiple imputed.

Results: Two thousand six hundred fifty-one patients were identified with a mean (SD) age of 58.1 years (12.9) and 77.8%
were female.

Retired patients (compared to unemployed) had higher improvement (difference =-1.62; 95%CI: --3.11,-0.14)and current
smokers (compared to never/past) had lower improvement (difference =0.95; 95%CI: -0.02, 1.92)in disease activity (CDAI)
at 12 months.

CDAI LDA/remission was less common current smokers (adj ORs: 0.82; 95%CI: 0.68, 0.99) and more common in females
(adj ORs: 1.33; 95%CI: 1.12, 1.58).

Compared to unemployed, employed (difference =-0.24; 95%CI: -0.32,-0.16) or retired patients (difference =-0.16; 95%CI:
-0.25,-0.07), those with higher house hold income ( >50 vs. ≤ 50 CAD) (difference =-0.10; 95%CI: -0.16, -0.04), and post-
secondary education (compared to high school or less) (difference =-0.07; 95%CI: -0.11, -0.02) had greater improvement of
physical function (Table 1). Caucasian race (compared to non-Caucasian) and alcohol consumption (compared to never use)
were also associated with a positive impact on functional ability. In contrast, currently smokers (compared to never/past) had
lower improvements in physical function (difference= 0.08; 95%CI: 0.01, 0.14).

Conclusion: Our study suggests that disease activity and functional disability are affected by different SDH factors at
12 months follow-up. These differences in SDHmust be understood and addressed by rheumatologists to provide equitable
healthcare for all patients with RA.

Disclosure: M. Movahedi: None; K. Cui: None; G. Tomilnson: None; A. Cesta: None; x. Li: None;
C. Bombardier: None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) have a 1.5x excess risk of cardiovascular (CV) disease com-
pared to the general population, attributed to chronic inflammation. In the general population, detectable levels of high sen-
sitivity cardiac troponin (hs-cTnT) are associated with higher risk of major cardiovascular (CV) events (MACE); while this same
relationship is expected in RA, we sought to determine whether inflammation may modify this relationship. The objective of
this study was to test the association between hs-cTnT with MACE, and further determine whether this relationship may dif-
fer by inflammatory states.

Methods: We studied 185 patients in a longitudinal RA cohort with blood samples and hsCRP measured annually, who
experienced either a significant increase in hsCRP low!high or decrease in hsCRP high!low, defined as hsCRP≥10
mg/L, in 2 consecutive annual visits. Subjects on statin therapy or lipid-lowering therapy were excluded. Hs-cTnT, a marker
of subclinical myocardial injury and routine lipids were measured at baseline; estimated 10-year atherosclerotic CV risk was
also calculated at baseline. The primary outcome, MACE was obtained using medical record review from linked electronic
health record (EHR) data. Patients were followed from baseline until MACE, death, last EHR encounter or 15 years,

Figure 1. Survival curves for MACE among subjects with and without detectable hs-cTnT at baseline, stratified by cohort: hsCRP high->low cohort
and hsCRP low->high.

Anti-CCP indicates anti-cyclic citrullinated peptide; RA, rheumatoid arthritis; RF, rheumatoid factor; hs-CRP, high-sensitivity C-reactive protein;
CDAI, clinical disease activity index; hs-cTNT, high sensitivity troponin
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whichever occurred first. The association between detectable hs-cTnT with MACE were determined using Cox proportional
hazards models stratified by cohort status, i.e., hsCRP low!high cohort vs hsCRP high! low cohort; models were further
adjusted be CV risk factors including age, sex, hypertension, hyperlipidemia, and smoking.

Results: The mean age was 58 years, 84% female, 74% anti-CCP positive with median RA disease duration of 15 years
(Table 1). A total of 26 MACE events (14%) occurred during this period. The baseline median hsCRP among the hsCRP low-
!high cohort was 4.5 mg/dl [IQR 1.7-8.1) and in the hsCRP high!low cohort 28.5 mg/dl [IQR 22-44]. At baseline, in
hsCRP low!high cohort, 46% had a detectable hs-cTnT, while 44% were detectable in the hsCRP high!low cohort.
Detectable hs-cTnT at baseline was associated with future MACE HR 5.6 (95% CI 1.78-17.6; p=0.003) in the hsCRP high-
!low cohort with high inflammation at baseline; no association was observed with MACE in the hsCRP low!high cohort
with low inflammation at baseline HR 1.84 (95% CI 0.53-6.41; p=0.3) (Figure 1). These associations remained after adjust-
ing for CV risk factors.

Conclusion: In this RA cohort with overall low estimated ASCVD risk by standard CV risk scores, detectable hs-cTnT was
associated with future MACE independent of traditional CV risk factors among those experiencing a high inflammatory state
but not among those in a lower inflammatory state. These findings suggest that hs-cTnT may provide additional info for
assessing CV risk among RA patients with overall low estimated ASCVD risk with active inflammation.

Disclosure: B. Weber: Bristol-Myers Squibb(BMS), 1, Horizon Therapeutics, 1, Kiniksa, 1, Novo Nordisk, 1;
D. Weisenfeld: None; M. Jeffway: None; J. Coblyn: None; M. Weinblatt: Abbvie, 2, 5, Aclaris, 2, Amgen, 2, Aqtual,
5, Bristol Myers Squibb, 2, 5, Canfite, 11, Corevitas, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, 2, Glaxo Smith Kline, 2, Hori-
zon, 2, Inmedix, 11, Janssen, 5, Johnson and Johnson, 2, Pfizer, 2, Prometheus Laboratories, 2, Rani, 2, Revolo,
2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2, UCB, 2; N. Shadick: Abbvie, 5, AQtual, 5, Bristol-Myers
Squibb(BMS), 5, Janssen, 5; M. DiCarli: Amgen, 2, Gilead, 5, Medtrace, 2, sanofi, 2; K. Liao: UCB, 2.
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Background/Purpose: Rheumatoid arthritis (RA) leading cause of death is cardiovascular (CV) disease. RA patients can
develop silent myocardial tissue alterations, which result in changes in left ventricular geometry (LVG) and increase CV mor-
bidity and mortality. Echocardiography is a non-invasive tool that can detect subtle geometrical abnormalities. The purpose
of this study is to compare the RA disease activity in patients with and without left ventricular geometry abnormalities
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Methods: Descriptive, comparative, and cross-sectional study. We enrolled RA patients between 40 and 75 years old who
fulfilled ACR/EULAR 2010 classification criteria. The disease activity was evaluated by DAS28-CRP. A transthoracic echo-
cardiography was realized. Normal left ventricular geometry was defined as a left ventricular mass index ≤115 g/m2 for
men and ≤95 g/m2 for women, and a relative wall thickness ≤0.42. Left ventricular abnormalities were considered as any
value higher than normal. Normality was assessed by the Kolmogorov-Smirnov test. Variables were described by central
tendency and dispersion measures. Differences between groups were analyzed by chi-squared test and Students’ t-test
or Mann-Whitney U test, accordingly. Statistical significantly was p ≤ 0.05.

Results: A total of 158 RA patients were included. Demographic characteristics are presented in Table 1. Patients with LVG
abnormalities were older (58.3 vs 54.4 years; p=0.009). There were no differences in sex and comorbidities (Table 1). The
group with LVG abnormalities had higher disease activity (3.4 vs 2.7; p=0.022) and C reactive protein levels (0.8 vs 0.5;
p=0.026). More patients with abnormalities in LVG used prednisone than those with normal LVG (73.1% vs 51.0%;
p=0.008). There were no differences in disease duration or serology (Table 2).

Conclusion: RA patients with LVG abnormalities had higher disease activity and C reactive protein levels, and current pred-
nisone use than those with normal LVG. Echocardiography may be a useful tool to detect early and subtle LVG abnormali-
ties, particularly in patients with those characteristics.

Disclosure: V. Beltran: None; I. Colunga: None;D. Galarza-Delgado: None; J. Azpiri-L�opez: None; J. Cardenas-De
la Garza: None; R. Arvizu-Rivera: None; V. Gonzalez-Gonzalez: None; A. Arias Peralta: None.

This table shows a comparison of demographic characteristics and comorbidities between groups. LVG left ventricular geometry; SD standard
deviation; T2DM type 2 diabetes mellitus; NS No significative.

This table shows a comparison of disease characteristics between groups. LVG left ventricular geometry; iQR interquartile range; CRP C reactive
protein; ESR erythrocyte sedimentation rate; ACPA anticitrullinated peptide antibody; RF rheumatoid factor; NS no significative.

759



Abstract Number: 0389

The Role of anti-CCP3 Antibodies in anti-CCP2 Antibody Negative Patients
with Musculoskeletal Symptoms

Andrea Di Matteo1, Kulveer Mankia2, Leticia Garcia-Montoya2, Jacqueline Nam2, Sana sharrack3, Michael Mahler4 and
Paul Emery3, 1Polytechnic University of Marche, Jesi, Italy, 2Leeds Institute of Rheumatic and Musculoskeletal Medicine,
University of Leeds, Leeds, United Kingdom, 3Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of
Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom,
4Werfen, San Diego, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: To investigate, in primary care, whether testing anti-CCP3 antibodies in anti-CCP2 negative individ-
uals with musculoskeletal (MSK) symptoms, improved the prediction of inflammatory arthritis (IA)/rheumatoid arthritis
(RA) progression.

Methods: A total of 469 anti-CCP2 negative individuals who presented to their general practitioner (GP) with new MSK
symptoms were included in this study. All participants underwent baseline anti-CCP3 testing (QUANTA Lite CCP3; Inova
Diagnostics) and received a questionnaire 12 months after enrolment assessing their disease status. The GPs of those indi-
viduals who reported progression to IA/RA were contacted by a rheumatologist to confirm the diagnosis. Univariate and
multi-variate analyses were performed to establish variables associated with disease progression.

Results: Both the progression rate towards IA/RA and the prevalence of anti-CCP3 antibodies in anti-CCP2 negative indi-
viduals with MSK symptoms were low. Only 61/469 (13.0%) participants reported disease progression of which 43/61
(70.5%) and 13/61 (21.3%) were confirmed to have a diagnosis of IA and RA, respectively. Anti-CCP3 was positive in only
16/469 (3.4%) anti-CCP2 negative individuals. However, interestingly, in univariate analysis, anti-CCP3 positivity was asso-
ciated with self-reported progression (p< 0.001) and with a diagnosis of IA (p=0.03), but not with a diagnosis of RA (p=0.37).
In contrast, when considering antibody levels, anti-CCP3 differed significantly between progressors and non-progressors
(p< 0.0001) for all three categories (self-reported progression, IA and RA diagnosis).

At the manufacturer’s cut-off (≥20 units) the sensitivity for progression to IA/RA ranged from 8.0-14.0% with high specificity
(≥97.0%). The corresponding odds ratios (OR) ranged from 2.4 (95% CI 0.3-20.0) to 7.8 (95% CI 2.8-21.8). Interestingly,
when cut-offs were optimized for F-1 score, lower cut-off values (5 units) significantly increased the OR for progression in
all three categories. After correcting for confounding factors (age, gender), in multi-variate analysis anti-CCP3 levels
remained significantly associated with diagnosis of RA (p=0.02).

Demographic and serological features and their association with disease progression.
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Conclusion: The rate of progression to IA/RA in anti-CCP2 negative individuals with MSK symptoms seen in primary care
setting was low over a 12-months follow-up period. Our results showed that anti-CCP3 antibody levels have a potential role
in improving prediction in IA/RA progression in anti-CCP2 negative individuals with MSK symptoms. Future studies are war-
ranted to validate the cut-off values for anti-CCP3 antibodies with best prediction accuracy in this population.

Disclosure: A. Di Matteo: None; K. Mankia: Abbvie, 6, Eli Lilly, 5, Galapagos, 6, Gilead, 5, Serac Lifesciences, 6;
L. Garcia-Montoya: None; J. Nam: None; S. sharrack: None;M. Mahler: werfen, 3; P. Emery: Boehringer Ingelheim,
2, Eli Lilly, 2, Novartis, 2.
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Background/Purpose: Cholesterol efflux capacity (CEC) is the main antiatherogenic function of high-density lipoprotein
(HDL). ATP-binding-cassette A1 (ABCA1) membrane transporter initiates cholesterol export from arterial macrophages to
pre-β HDL particles fostering their maturation; in turn, those accept cholesterol through ABCG1-mediated export. Impaired
pre-βHDL maturation may disrupt the collaborative function of the two transporters and adversely affect atherosclerosis.
Statins exert atheroprotective functions systemically and locally on plaque. We here evaluated associations between
ABCA1-CEC, coronary atherosclerosis and cardiovascular risk and the influence of statins on those relationships in rheuma-
toid arthritis (RA).

Methods: Atherosclerosis (noncalcified, partially or fully calcified, low attenuation plaques) was evaluated with coronary
computed tomography angiography in 140 patients without cardiovascular disease and reassessed in 99 after 6.9
±0.4 years. ABCA1-CEC and ABCG1-CEC were measured in J774 macrophages and Chinese hamster ovary cells respec-
tively as previously described. Cox regression evaluated the association between ABCA1-CEC and cardiovascular risk.
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Multivariable negative binomial and robust logistic regression tested associations of ABCA1-CEC and its interactions with
statin therapy on coronary plaque burden at baseline and its progression respectively.

Results: ABCA1-CEC inversely correlated with ABCG1-CEC (Pearson r= -0.167, p=0.049). ABCA1-CEC (per SD incre-
ment) associated with long-term cardiovascular event risk after adjustments for cardiovascular risk score and baseline pla-
que burden [HR 2.05 (95% CI 1.20-3.48), Figure 1]. There was an interaction of ABCA1-CEC with time-varying statin use
(p=0.038) such that current statin use inversely associated with risk only in patients with ABCA1-CEC below the upper ter-
tile. ABCA1-CEC had no main effect on plaque or plaque progression; instead, ABCA1-CEC (per SD) associated with fewer
baseline total plaques (adjusted rate ratio [aRR] 0.81, [95%CI 0.65-1.00]), noncalcified plaques (aRR 0.78 [95%CI
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0.61-0.98]), and low attenuation plaques (aRR 0.41 [95%CI 0.23-0.74]) in statin users, and more low attenuation plaques
(aRR 1.91 [95%CI 1.18-3.08]) in nonusers (p-for-interaction=0.018, 0.011, 0.025 and < 0.001 respectively, Figure 2). More-
over, ABCA1-CEC (per SD) associated with greater partially/fully-calcified plaque progression (adjusted odds ratio 3.07
[95%CI 1.20-7.86]) only in patients not exposed to statins during follow-up (p-for-interaction=0.009, Figure 3).

Conclusion: In the context of inflammation and impaired pre-β HDL maturation typical of RA, higher ABCA1-CEC may
reflect a proatherogenic rather than atheroprotective state, associated with greater coronary atherosclerosis burden, vulner-
ability and cardiovascular risk. Statin use, by reducing cell cholesterol overload and restoring pre-β HDL maturation may
unmask and promote the atheroprotective effect of ABCA1-CEC.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; B. Papotti: None; S. Ormseth: None;M. Palumbo: None;
E. Hernandez: None; M. Adorni: None; F. Zimetti: None; M. Budoff: None; N. Ronda: None.
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Background/Purpose: Chronic inflammation contributes to enhanced cardiovascular risk in rheumatoid arthritis (RA). Bio-
logic disease modifying antirheumatic drugs (bDMARDs) control inflammation in many conventional synthetic DMARD non-
responders and improve outcomes. We explored whether baseline bDMARD use may influence the impact of disease activ-
ity and systemic inflammation on long-term cardiovascular risk in RA.

Methods:We studied 4370 patients free of cardiovascular disease upon registration to An InternationalCardiovascularConsor-
tium for people with RA (ATACC-RA) and followed prospectively. Outcomes included (a) major adverse cardiovascular events
(MACE) defined as non-fatal myocardial infarction, non-fatal stroke, or cardiovascular death and (b) any ischemic cardiovascular
events (CVE) comprising MACE, coronary revascularization, stable angina pectoris, transient ischemic attack and peripheral
arterial disease with or without revascularization. Missing data were imputed using multiple imputation with 10 repetitions.
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Multivariable Cox models stratified by center evaluated the impact of disease activity (DAS28-CRP), inflammation (CRP),
bDMARD use and their respective interactions on CVE risk after adjusting for age, gender, hypertension, diabetes, family history,
smoking and total cholesterol to high-density lipoprotein ratio. Two corroborating sensitivity analyses were performed; the first
included patients enrolled in the cohort on or after January 1, 2000, when bDMARD use became more prevalent. The second
used inverse probability of treatment weights to balance differences in bDMARD treated and untreated patients.

Results: Throughout 26,534 patient years, 239 first MACE and 362 total ischemic CVE were recorded. Among bDMARD
nonusers, incidence of MACE and any ischemic CVE was 9.3 (95%CI 8.2-10.6) and 14.2 (12.8-15.8) events/1000PY. Rates
for bDMARD users were [5.4 (95% CI 2.9-10.1) and 8.2 (5.0-13.6) events/1000PY. In the entire cohort, DAS-28 CRP and
CRP(ln) associated with greater risk of MACE [(adjusted hazards ratio [aHR] 1.19 (95%CI 1.06-1.34), p=0.004 and HR
1.15 (1.02-1.28), p=0.017], while for all ischemic CVE the association was significant for DAS28-CRP [aHR 1.1 (95%CI
1.07-1.30)], but not CRP(ln) [aHR 1.06 (0.97-1.16)]. In bDMARD nonusers, higher DAS28-CRP and CRP(ln) associated with
greater risk of MACE [aHR 1.21 (95%CI 1.07-1.37), p=0.002 and aHR 1.16 (1.04-1.30), p=0.009]. However, this was not
the case in bDMARD users [p-for-interaction= 0.017 and 0.011 correspondingly, Figures 1 and 2]. In contrast, no significant
interaction between DAS28-CRP or CRP and bDMARD use on any ischemic CVE risk was observed (p-for-inter-
action= 0.167 and 0.237 respectively). Both sensitivity analyses yielded similar results.

Conclusion: Conclusion: Higher disease activity and systemic inflammation at baseline associated with greater risk of
MACE in bDMARD nonusers but not in users. This may suggest the presence of additional bDMARD-specific benefits
directly on atherosclerotic plaque —such as plaque stabilization— above and beyond effects on systemic inflammation.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; S. Ormseth: None; P. Van Riel: None; E. Myasoedova:
None; M. Gonzalez-Gay: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Pfizer, 5, 6; A. Corrales: None; S. Rantapää-Dahlqvist:
None; P. Sfikakis: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Boehringer-Ingelheim, 2, 5, Celgene, 2, 5, Eli Lilly, 2, 5, Janssen,
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2, 5, Novartis, 2, 5, Pfizer, 2, 5; P. Dessein: None; L. Tsang: None; C. Hitchon: Astra Zeneca, 1, Pfizer, 5; H. El Gaba-
lawi: None; V. Pascual Ramos: None; I. Contreras Yañez: None; I. Colunga: None; D. Galarza-Delgado: None;
J. Azpiri-L�opez: None; S. Rolefstad: None; A. Semb: None; D. Misra: None; E. Hauge: AbbVie/Abbott, 5, 6, Galapa-
gos, 5, Novartis, 6, Novo Nordic Foundation, 5, 6, Sanofi, 6, Sobi, 6; G. KITAS: None.
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Background/Purpose: Despite the diagnostic contribution of Anti-CCP3.1 (cyclic citrillunated peptide) antibody and RF
(rheumatoid factor) as classified by the 2010 ACR/EULAR RA criteria, approximately one-third of patients with rheumatoid
arthritis (RA) are considered "seronegative." Novel markers, Anti-CarP Anti-Sa, and Anti-CEP1 were recently added in order
to improve RA diagnosis and characterization. Citrullination and carbamylation are post-translational modifications, and
autoantibodies against citrullinated and carbamylated proteins in RA patients may predict the development of RA and may
be associated with more active disease and higher risk of developing joint erosions.

Methods: Serum from 28,575 patient samples was analyzed for RF (Roche Integra/COBAS), Anti-CCP3.1 (QUANTA Lite
IgG/IgA), and/or enzyme immunosorbent assay (ELISA) lab-developed tests (LDT) for 14-3-3 eta, Anti-CarP, Anti-Sa, and/or
Anti-CEP1 in three RA profiles: RheumAssure (RF, Anti-CCP3.1, 14-3-3 eta), RAdx6 (RF, Anti-CCP3.1, 14-3-3 eta, Anti-
CarP, Anti-Sa, Anti-CEP1) and SeroNegRAdx4 (14-3-3 eta, Anti-CarP, Anti-Sa, Anti-CEP1).

Results: Here, 24,549 RheumAssure, 2672 RAdx6 and 1354 SeroNegRAdx4 were performed and exhibited overall positiv-
ity of 28.5%, 35.4% and 19.9%, respectively as shown in Table 1. Novel markers, Anti-CarP, Anti-Sa and Anti-CEP1, added
an incremental positivity of 7.7% and 13.5% in RAdx6 and SeroNegRAdx4, respectively. Of note, this additional 7.7%

Table 1. Positivity Rates of RA Diagnostic Profiles
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positivity was seen in 207 (of 2672 total) RAdx6 samples that tested negative for RF, Anti-CCP3.1 and 14-3-3 eta. SeroNe-
gRAdx4 is designed to be useful in patients with high clinical suspicion for RA who have previously tested negative for RF
and Anti-CCP. Though clinical histories are not known, almost twice as many, 13.5%, were positive for Anti-CarP and/or
Anti-Sa and/or Anti-CEP1. In Table 2, positivity rates of individual markers in RAdx6 are shown where RF was the most fre-
quently positive, followed by Anti-CCP3.1, Anti-Sa, Anti-CarP, 14-3-3 eta, and Anti-CEP1. Concomitant positivity of more
than one marker was common, occurring in one third of all positives (331/946, 35.0%). Almost one-quarter (24.7%) of all
RAdx6 samples were Seropositive (RF+ and/or Anti-CCP3.1+). In Seronegative samples, the positivity of Anti-CarP, Anti-
Sa and Anti-CEP1 (Figures 1 and 2) may be helpful for diagnosis. Figure 3 shows that more than half the time, Anti-CarP is
positive in the presence of another RA-specific marker (131/253, 51.8%).

Conclusion: Here, we show the overall positivity rates of three RA profiles. RAdx6 as the most comprehensive RA profile is
positive more than one-third of the time. SeroNegRAdx4 offers a potential 20% incremental benefit in diagnosing RA. RF and
Anti-CCP3.1 together can detect about a quarter of all positivity observed, but novel markers for RA, Anti-CarP, Anti-Sa and
Anti-CEP1, provide additional positivity of 7.7% and 13.5% that may be beneficial in diagnosing early RA and RA in Seroneg-
ative patients. Anti-CarP was frequently positive with RF and/or Anti-CCP3.1 and as such, is a useful prognostic marker for
erosive disease.

Table 2. RAdx6 Positivity Figure 1. Anti-CarP, Anti-Sa & Anti-CEP1 in Seronegative RAdx6 Samples; Figure 2. Anti-CarP, Anti-Sa & Anti-CEP1 in
SeroNeg RAdx4 Samples

Figure 3. Anti-CarP Positivity
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Background/Purpose: Seropositive and ACPA positive Rheumatoid Arthritis (RA) is associated with significant cardiovas-
cular and pulmonary comorbidity. However, screening for early detection of pulmonary involvement especially intestitial lung
disease (ILD) in patients with seropositive and ACPA positive Rheumatoid Arthritis is not yet established.

Methods: We included a total of 50 consecutive patients with a confirmed diagnosis of seropositive and ACPA positive
Rheumatoid Arthritis without symptoms for or known cardiopulmonary disease. For the purpose of this study, we used a
noninvasive radiation-free approach to screen for pulmonary, pleural or vascular manifestation of the disease by means of

Table 1
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pulmonary function tests (PFT), cardiopulmonary exercise test (CPET), echocardiography and pleuro-pulmonary transtho-
racic ultrasound (LUS).

Results: The data of 43 patients (mean age 58.5 years, 81.4% female, 93.02% non-smokers) were available for this analysis,
as data collection is still ongoing. With an average disease duration of 10.1 years and with a mean remission of DAS28 ESR
2.3, DAS28 CRP 2.2 or low disease activity (CDAI 6.2, SDAI 6.6), respectively, depending on the used disease activity score,
34.88 % showed an erosive course. A reduced forced vital capacity (FVC ≤80%) on PFT was shown in 3 patients (6.98%), a
reduced CO-diffusion capacity (DLCOc-SB ≤80%) in 14 patients (32.56%). In 39% of patients, we found noticeable changes
in LUS, 23% with a pattern consistent with ILD. ILD was suspected in 13% with changes on LUS and additional PFT.

Numerous other RA- and ILD-associated parameters were collected in the present study (table 1 and 2).

Other findings included pleural consolidation suspicious for malignancy and pleural effusion on LUS, severe aortic stenosis in
bicuspid aortic valve on echocardiography, severe impaired diffusion capacity due to lung emphysema and obstructive lung
disease on PFT.

None of the patients showed signs of pulmonary vascular involvement or cardiac ischaemia on echocardiography or CPET.

Conclusion: In conclusion screening of RA-patients for pulmonary involvement with a non invasive, radiation free screening
approach may detect a significant number of asymptomatic patients with signs consistent with pulmonary manifestation of
rheumatoid arthritis, along with a variety of other cardiopulmonary comorbidities.

Disclosure: F. Popp: AbbVie/Abbott, 1, Boehringer-Ingelheim, 5;M. Hoffmann: Boehringer-Ingelheim, 5; J. von Kem-
pis: Boehringer-Ingelheim, 5; M. Welcker: Abbvie, 1, 5, 6, Boehringer, 5, 6, GSK, 1, 6, Novartis, 1, 5, 6, Sanofi, 1, 6,
UCB, 1; W. von Wulffen: Boehringer-Ingelheim, 5; F. Reichenberger: Boehringer-Ingelheim, 5.
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Background/Purpose: Healthy eating habits might prevent the development of rheumatoid arthritis (RA). We aimed to
examine the relation between adherence to dietary recommendations and the risk of RA.

Methods: A nested case-control study was performed including participants from a population-based survey conducted in
1991-1996. Cases diagnosed with RA from inclusion until December 2016 were identified through register linkage and val-
idated in a structured process. Four controls for each case, matched for sex, year of birth, and year of inclusion, were
included. The controls were alive and RA-free when the index person was diagnosed with RA. Diet was assessed using a
modified diet history method comprising of a seven-day menu book, a diet history questionnaire, and a complementary diet
history interview.

According to the Swedish Dietary Guidelines (SDG) from 2015, a substantial daily intake of vegetables and fruits, fish and
wholegrain products is recommended, whereas red meat and added sugars should be limited. Cut-off values for adherence
were based on a previously validated Diet Quality Index, except for red and processed meat and added sugars, which were
based on the SDG from 2015 and the World Health Organization guidelines from 2015 for sugar intake for adults,
respectively.
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Conditional logistic regression analysis was applied to study the relation between fibers, vegetables and fruits, fish, added
sugars and red meat, and RA, with exposures treated as dichotomous (compliant with dietary recommendation or not)
and continuous variables per standard deviation. Analyses were stratified for seropositive (positive for rheumatoid factor
(RF) and/or anti-cyclic citrullinated peptide antibodies (anti-CCP) and seronegative (negative for RF and anti-CCP)
RA. Multivariable models were designed in which covariates (smoking, alcohol and leisure time physical activity) that have
been associated with both diet and RA were added. All multivariable models were adjusted for total energy intake and
excluded potential misreporters of total energy intake.

Results: In the study population, 204 cases of seropositive RA and 101 cases of seronegative RA were identified (Table 1).
Recommended intakes of vegetables and fruits ( >400 g/week) and red meat (< 500 g/week) were associated with lower
risks of seropositive, but not seronegative RA (Table 2), with similar findings in multivariable-adjusted models (odds ratios
(ORs) for seropositive RA 0.59; 95% CI 0.36 – 0.97 and 0.27; 95% CI 0.14 – 0.52, respectively) (Table 3). There were cor-
responding associations with seropositive RA for continuous variables; for red meat OR 1.39 per SD; 95% CI 1.09 – 1.79,
for vegetables and fruits OR 0.64 per SD; 95% CI 0.48 – 0.85) (Table 3). Adherence to recommended intake of fish was
associated with an increased risk of RA, in particular seronegative disease, although there was no significant linear associa-
tion with fish intake (Table 2, 3).

Conclusion: Adherence to recommended intakes of red meat as well as vegetables and fruits were associated with a
decreased risk of developing seropositive RA. These results indicate that compliance with dietary guidelines may have differ-
ential effects on seropositive and seronegative RA.

Disclosure: R. Bäcklund: None; I. Drake: None; U. Bergström: None; M. Compagno: None; E. Sonestedt: None;
C. Turesson: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Pfizer, 6.
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Background/Purpose: Self-reported poor sleep is common in RA, but only a few small studies objectively measuring sleep
have been conducted in RA. In general population studies, sleep disorders are associated with poor health outcomes rele-
vant to RA, including lower pain thresholds and higher rates of depression, cognitive impairment, systemic inflammation, and
cardiovascular events. We report on the prevalence of objectively-measured sleep disturbances in a longitudinal cohort of
individuals with RA.

Methods: Data are from a study of sleep disorders in RA (n=133).At baseline, participants underwent 9 nights of home sleep
monitoring. For the first 2 nights, participants wore a WatchPAT™ device (Itamar Medical, Ltd). For the next 7 nights, partic-
ipants wore an actigraph (GT9X, Actigraph Corp., Pensacola, FL).Participants were followed over 18 months with 3 follow-
ups at 6-month intervals. At each follow-up, actigraphs were worn for 7-day periods. WatchPAT monitoring was discontin-
ued early due to the COVID-19 pandemic. The WatchPAT estimates the apnea-hypopnea index (AHI), reflecting the number
of apnea or hypopnea episodes/hour of sleep, an indication of obstructive sleep apnea (OSA), and levels and timing of oxy-
gen desaturation (O2desat). AHI was categorized as normal-mild OSA (< 15) or moderate-severe OSA (≥15). Actigraphs
yielded estimates of time in bed, time asleep, and sleep efficiency (SE, time asleep/time in bed).Acceptable SE was defined
as ≥85%.Short sleep time was defined as < 7 hours. Analyses examined the frequency of moderate-high OSA, poor SE, and
short sleep.

Results: Mean age was 58 ± 13 years, �90% female, mean BMI 28 ± 6.Mean disease duration was 16 ± 13 years, self-
reported disease activity was relatively low (mean RA Disease Activity Index, RADAI, 3.3 ± 1.9). 31% were currently using
glucocorticoids.116 participants had sufficient baseline actigraph data for scoring, 63 completed WatchPAT monitoring,
and 58 completed both WatchPAT and actigraph assessments at baseline. Only 9.5% of the sample had normal AHI, while
over half had moderate-severe OSA (Table 1).Of those with moderate-severe OSA, fewer than a quarter reported receipt of
an OSA diagnosis. 10% had some time at O2desat < 80%; 40% had >30 minutes with O2desat < 90%.From actigraphy,
mean SE was 83.8% ± 5.7% at baseline, approximately half of participants had SE < 85%, and over half of participants aver-
aged < 7 hours sleep/night; 18% averaged < 6 hours/night (Table 2).Prevalence of poor SE and short sleep was relatively
consistent over measurement periods. In the actigraph cohort, 35% had both poor SE and short sleep, 18% had short sleep
only, and 16% had poor SE only (Figure 1).Among those with WatchPAT and actigraph assessments, 22% had combined
OSA, poor SE, and short sleep. Only 5% had none of the sleep disorders.
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Conclusion: The majority of this RA sample had at least one sleep disturbance. Given the known association of sleep dis-
turbances with poor health outcomes and potential associations with RA-related factors such as inflammation and disor-
dered cytokine profiles, increased awareness of sleep problems among people with RA may be beneficial. If findings are
replicated, screening for OSA may be an important addition to routine care for RA.

Disclosure: P. Katz: None; M. Nakamura: None; S. Patterson: None; K. Stone: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune inflammatory disease characterized by chronic
destructive arthritis and extra-articular involvement. Prior studies showed patients with RA had a high prevalence of NAFLD
(35.2% in men with RA and 22.2% in women with RA). Lim et al. suggested that hydroxychloroquine (HCQ) may decrease
the risk of NAFLD1. The National Health Insurance Research Database (NHIRD) in Taiwan provided nationwide,
population-based claim data to facilitate a longitudinal epidemiologic study.

The aim of the study was to assess the association between HCQ and incident NAFLD in a nationwide RA cohort.

Methods: Using the 2000–2020 NHIRD, we identified 41,791 newly-diagnosed RA patients from 2002 to 2020. After
excluding patients with diagnoses of liver diseases (acute/subacute necrosis of liver, chronic liver disease, live abscess/
sequelae of chronic liver disease, other disorders of liver, hepatitis B, hepatitis C, alcohol related disorders, alcoholic liver dis-
ease) on or before the RA diagnosis date (n = 16,223 patients) and patients with missing data of residence of insured amount
(n = 4,110), we included 21,458 patients with RA. A time-varying multivariable Cox regression model was applied to estimate
the adjusted hazard ratios (aHRs) with 95% confidence interval (CIs) for the association of NAFLD with the use of HCQ after
adjusting potential confounders. Subgroup analyses were conducted based on age (≤50, >50 years) and sex.

Results: The mean ± standard deviation (SD) age was 51.9 ± 14.2 years, and the female-to-male ratio was 3.2. 399 (1.86%)
patients developed NAFLD during a mean follow-up period of 8.4 years, with an incidence rate of 2.21 x 10-3. Multivariable
time-dependent Cox regression analyses showed that HCQ use was associated with a lower risk of NAFLD (aHR, 0.75;
95% CI, 0.60–0.93; p = 0.007). Other significant predictors for the risk of NAFLD included obesity (aHR, 4.63; 95% CI,
1.47–14.59; p = 0.009), defined daily dose (DDD) of NSAID (per incremental DDD: aHR, 1.03; 95% CI, 1.02–1.05; p
< 0.001), prednisolone (Pd) equivalent dose > 5 mg/day (reference: without Pd use; aHR, 2.4; 95% CI, 1.86–3.10; p
< 0.001) and Pd equivalent dose ≤5 mg/day (reference: without Pd use; aHR, 0.53; 95% CI, 0.40–0.72; p < 0.001). The
association between HCQ and NALFD risk was consistent in patients aged ≤50 years and female patients with RA.

Conclusion: This study revealed that using HCQ was significantly associated with a lower risk of NAFLD, particularly in RA
patients aged ≤50 years and in female RA patients.

Disclosure: H. Chen: AbbVie/Abbott, 2; D. CHEN: None.
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Background/Purpose: Elevated BMI has been previously associated with lower RA remission rates and underascertain-
ment of swollen joint counts.1,2 However, a knowledge gap persists regarding the potential impact of elevated BMI on the
severity of RA flare symptoms and their effects on quality of life (QOL). Our study addresses this gap, evaluating the influence
of BMI on RA flare symptoms and QOL.

Methods: Participants with ≥2 swollen joints and Early/Recent Onset RA (symptoms ≤12/≤24 months) were recruited into
the Consortium of Early ArThritis CoHorts-USA Study (CATCH-US) at two centers (New York, Baltimore) between
December 2014 and May 2023. Baseline characteristics and patient reported outcomes (PROs) were recorded at each visit.

Table 1. Patient Characteristics

Table 2. Multivariable Linear Regression Results for RA-FQ Score and Individual RA-FQ Subscores, displaying Adjusted Betas with 95% Confi-
dence Intervals for all analyzed variables.
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Flares were determined using the OMERACT RA-Flare Questionnaire (RA-FQ), a PRO that assesses symptoms of Pain,
Stiffness, Fatigue, and impacts on Physical Function and Social Participation (items scored from 0 to 10; best to worst); all
five scores are summed for an overall score range of 0 to 50. An Evaluator Global Assessment (EGA) score, indicating RA
clinical disease activity, was scored by the enrolling rheumatologist between 0 (not active) and 10 (very active). Using a mul-
tivariable linear regression model, we tested the correlation between BMI and RA-FQ scores, considering EGA scores and
demographic factors as covariates.

Results: Eligible participants (n=134) were mostly female (85%), white (71%), and non-Hispanic (87%); almost half were
overweight or obese (46%); median age was 47.3 years and median BMI was 24.3 (Table 1). Higher EGA scores (β = 2.3;
p < .001) and elevated BMI (β = 0.38; p = .01) emerged as significant predictors of higher RA-FQ scores; EGA was also sig-
nificantly associated with each RA-FQ subscore, while BMI was significantly associated with four of the five subscores (-
Table 2). We observed an amplified impact of elevated BMI on RA-FQ scores in obese patients compared to those in
healthy weight and overweight categories (Figure 1). Age was inversely related to the total RA-FQ score (β = -0.11; p =
.04) and Function subscore (β = -0.03; p = .01). No significant associations were found for sex, race, or ethnicity.

Conclusion:Our findings underscore a strong correlation between EGA scores and RA-FQ scores, thereby establishing the
concordance of this PRO with clinically assessed disease activity. More importantly, we found that elevated BMI is associ-
ated with more severe flare activity and diminished QOL, particularly in obese ERA patients. This result corroborates earlier
studies that suggested a systematic underestimation of disease activity in patients with elevated BMI. As such, clinicians
should consider patients’ BMI and RA-FQ scores when formulating treatment plans for RA flares. Future research will focus
on longitudinal analyses to assess the persistence of these associations throughout the course of the disease.

References:

1. Schulman, E., et al, Arthritis Care Res (Hoboken), 2018.70(8)

2. Bauer, E.M., et al. BMC Musculoskelet Disord, 2017.18(1)

Disclosure: M. Butler: None; C. Aude: None; C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
2, Janssen, 2, Pfizer, 2, Sanofi, 2; V. Bykerk: Abbvie, 2, BMS, 2, Pfizer, 2.

Figure 1. Forest Plot of Adjusted Betas with 95% Confidence Intervals illustrating the impact of Evaluator Global Assessment (EGA) and BMI on
RA‐FQ scores. BMI is presented as both a categorical and continuous variable; the continuous BMI variable is scaled such that the RA‐FQ score
is predicted to shift approximately 2.3 points for each standard deviation that the BMI increases/decreases (SD = 5.9).
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Background/Purpose: Rheumatoid Arthritis (RA) is the result of the complex interplay between genetic, epigenetic, and
environmental factors leading to immune dysregulation, synovial membrane inflammation, and disability. MicroRNAs (miR-
NAs) are non-coding RNA molecules that alter mRNA expression, affecting multiple molecular pathways. Growing evidence
suggests that miRNAs are implicated in the onset and development of RA but studies about their association with disease
activity are scant. We conducted a pilot study to identify miRNAs differentially expressed in patients with RA and applied Arti-
ficial Neural Network (ANN) analysis to build a classificatory model that explored the association between levels of differen-
tially expressed miRNAs and disease activity using Clinical Disease Activity Index (CDAI).

Figure 1: The association of miRNAs with Disease Activity Index in Rheumatoid Arthritis (RA) based on Artificial Neuronal Network (ANN). -A- Unsu-
pervised hierarchical cluster analysis of 13 exosomal miRNA levels in RA patients and healthy controls (HC). -B- Demographics data and miRNA
levels in RA patients and HC. -C- Heatmap of Pearson correlation coefficients between 13 miRNAs levels and CDAI numeric values.Statistical sig-
nificant correlations (p<0.05 and/or ES≥0.3) are enclosed in a pink-colored box. -D-. Performance of the ANN model classifying disease activity of
RA patients based on miRNAs. -E- ROC curve for the ANNModel and AUC values to predict disease activity levels. -F- Normalized contribution of
each miRNAs to the ANN model.
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Methods: We recruited 43 subjects, 18 healthy controls (HC), and 25 RA patients. Serum from all participants was col-
lected, exosomes isolated, and miRNAs extracted. Using the Nanostring nCounter miRNA expression panel, levels of
800 miRNAs were determined. We identified 9 miRNAs using nSolver software analysis that had the largest difference (top
10%) between groups and a RA:HC ratio in the top 50%. In subsequent analysis, we also included 4 previously reported
RA-relevant miRNAs. The 13 miRNA panel showed good discrimination between RA and HC (Figure 1A). We used the
Mann-Whitney t-test to identify mean differences and Pearson correlation to assess the association between miRNA levels
and CDAI. ANN analysis was used to build a classificatory model. All analysis was carried out with SPSS v.28, p≤0.05
was considered statistically significant, and Pearson correlation coefficients were important when p<0.05 and/or the effect
size (ES) was moderate or high (ES >0.3).

Results: Of the 13 identified RA-relevant miRNAs in this study (Figure 1A, B), 9 correlated with CDAI (Figure 1C). These
9 miRNAs, miR -133a-3p, miR-337-3p, miR -887-5p, miR-107, miR-4516, miR-491-3p, miR-448, miR-223-3p, and
miR-451a, were further selected for the ANN analysis. 70% of the sample was used to train the ANNmodel and 30% to test
it. The training set scored 100% in all performance metrics (Figure 1D), whereas the testing set performed 80% in recall and
accuracy, 60% in precision, and 75% in F1 score. The receiver operating characteristic curve (ROC) illustrates the diagnostic
ability of the model expressed as low (CDAI≤10) and moderate/high (CDAI >10) disease activity. The area under the ROC
curve (AUC) is 0.94 indicating excellent classificatory prediction for the model (Figure 1E). The 4 miRNAs that most contrib-
uted to the model were miR-133a-3p, miR-491-3p, miR-4516, and miR-223-3p (Figure 1F).

Conclusion: Our study for the first time describesmiR-133a-3p, miR-491-3p, andmiR-4516 as differentially expressed in
RA. We also described 9 miRNAs not previously correlated with RA disease activity. An ANN model built with these 9 miR-
NAs had an excellent classificatory capacity for RA patients with low or moderate-high disease activity, therefore providing a
new set of potential biomarkers as a starting point to assess RA disease activity and response to treatment in future studies.

Disclosure: M. Rodriguez Alvarez: None; L. Delgado-Cruzata: None; A. Tryfonos: None; N. Almodovar: None;
T. Bravo: None; N. Kabani: None.
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Background/Purpose: Synovial membrane represents the target tissue of Rheumatoid Arthritis (RA) inflammation. Our
study aimed to perform a comprehensive quantification of oxylipins and their precursors in synovial tissue specimens of
RA patients across disease trajectory.

Methods: 32 patients fulfilling the ACR/EULAR 2010 classification criteria underwent US-guided minimally invasive synovial
tissue biopsy of the knee [n=16 patients with DAS28≥4.2 and n=16 patients in sustained (≥12 months) clinical (DAS28≤2.6)
and ultrasound remission (Power Doppler negative)]. Oxylipins in synovial tissue were determined by liquid chromatography
with tandemmass spectrometry (LC-MS-MS) and were classified into groups according to their precursor: arachidonic acid
(AA), LA, ALA, DHA, EPA and DGLA. Moreover, each sample was processed for histology and the synovitis degree was
assessed using H&E-based scoring by pathologist blinded on clinical characteristics. Statistical analysis was performed
using MetaboAnalyst 5.0 and SPSS software v27.

Results: Among the general panel, 84 different oxylipins were detected in at least one sample and 55 oxylipins remained
after eliminating those with less than 50% across the samples (Figure 1). Stratifying RA patients based on the disease status,
synovial tissue of active RA was significantly enriched of distinct specialized pro-resolving lipid mediators (SPMs) precursors
such as free AA (p=0.0045), free adrenic acid (p=0.0080) and free docosahexaenoic acid (p=0.012) compared to synovial
tissue of RA patients in sustained remission. Moreover, considering a threshold ≥4 of oxylipins expression, synovial tissue
of active RA showed an 5LOX-derived oxylipins enrichment of 16.087 folds of 5,12-diHETE, 5.7419 folds of LTB4, TXA-
derived 34.259 folds of 2,3 dinor TXB2, non-enzymatic -derived 6.192 folds of 16-HDoHE, 5.5097 folds of 9-HETE and,
COX-derived oxylipins 4.8275 folds of 11-HETE compared to synovial tissue of RA patients in sustained clinical and ultra-
sound remission which was enriched 5.1589 folds of PGD3. Finally, the enrichment of pro-inflammatory SPMs was directly
correlated with the histological synovitis degree (R2=0.473, p=0.006) particularly with the score of synovial hyperplasia
(R2=0.472, p=0.006) and inflammatory infiltrate (R2=0.466, p=0.007).

Oxylipins observed in at least 50% of the samples by precursor and pathway are shown. Proinflammatory oxylipins are marked on red letters, while
anti-inflammatory oxylipins are marked on blue letters. The n-3 polyunsaturated fatty acids (PUFAs) precursors are marked on red squares, while
the n-6 PUFAs precursors are marked on blue squares. Those oxylipins with pro and anti-inflammatory reported roles are marked on green letters.
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Conclusion: Synovial tissue of RA patients shows a differential enrichment of oxylipins and their precursors which is contingent
with the disease status directly mirroring the synovitis degree in terms of synovial hyperplasia and inflammatory infiltrate.

Disclosure: S. Perniola: None; J. Murillo-Saich: None; B. Tolusso: None; C. Di Mario: None; M. Gessi: None;
D. Bruno: None; L. Petricca: None; M. Gigante: None; E. Gremese: None; M. Guma: None; S. Alivernini: None.
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Background/Purpose: Presenteeism is associated with lower work satisfaction and increased risk of future sick leave in
rheumatic diseases. It is generally measured on a continuous scale; however, despite a lower precision, identifying persons
with a meaningful level of presenteeism can improve interpretation in clinical studies and might be useful in routine practice.
Recently, thresholds of meaning for presenteeism instruments were established for axial spondyloarthritis (axSpA). Our
objectives were 1) To identify thresholds for presenteeism instruments that reflect unacceptable work status in patients with
RA and whether those thresholds could predict future adverse work outcomes; 2) to assess in patients with RA the perfor-
mance of presenteeism thresholds previously established in axSpA for the same instruments.

Methods: We used data from the 1-year multinational prospective study on Patient-Reported Outcomes in Employment
Study in Rheumatoid Arthritis (RA-PROSE). Thresholds to determine when patients consider themselves in unacceptable
work status were calculated at baseline for 4 presenteeism instruments (Work Productivity and Activity Impairment
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questionnaire -WPAI-, Quality and Quantity method -QQ-, Workplace Activity Limitations Scale -WALS- and Work Limita-
tions Questionnaire -WLQ 25-) and for a patient global assessment of pain.

We created receiver operating characteristic (ROC) using as external criterion addressing one’s ability to perform current job
satisfactorily. We used different approaches (75th percentile, Youden index, Liu method, nearest to 0.1) to determine the
optimal cut-off, while balancing over-under diagnosis (i.e. specificity and sensitivity). Next, accuracy of thresholds to predict
future adverse work outcome (AWO) throughout 12 months (defined as sick leave or long-term disability) was assessed. The
recently developed presenteeism thresholds for axSpA were also tested.

Results: 105 employed patients were included: 77% females, mean age 48 (SD 9), with a symptom duration of 9.8 (8.7)
years. 15% of the patients considered themselves in an unacceptable work status and 7 (8%) had at least one AWO during
the 12 months.

All instruments showed good performance vs the external criterion (AUC >0.75) except for the QQ method (AUC 0.62) (fig-
ure). The table shows for each instrument (presenteeism and pain) the optimal thresholds and their performance to correctly
identify an unacceptable work status and AWO during 12 months for the RA-specific threshold (1st row) and the available
axSpA threshold (2nd row). Interestingly, the axSpA thresholds performed better to classify work status as unacceptable
and to predict AWO (somewhat lower sensitivity but higher % of correctly classified patients). For adverse work outcome
over 12 months, pain and WPAI performed better especially in predicting AWO.

Figure. ROC curves for presenteeism (4 different measurement instruments) and for pain according to unacceptable work status.
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Conclusion: Thresholds for presenteeism and pain representing unacceptable work status have been established for
RA. Previously developed thresholds for axSpA showed an even better performance and are therefore the preferred to be
used. WPAI performed the best and can be used to identify patients requiring more tailored care in order to avoid
future AWO.

Disclosure: D. Capelusnik: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Sanofi, 2, UCB Pharma, 2, 5; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius, 6, Galapagos,
6, Gilead, 1, 6, Pfizer, 6, Sanofi, 6; W. Maksymowych: AbbVie, 2, 5, 6, BMS, 2, 6, Boehringer-Ingelheim, 2, CARE
Arthritis Ltd, 4, CARE Arthritis Ltd., 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Novartis, 2, Pfizer Inc,
2, UCB, 5; H. Marzo-Ortega: AbbVie, 2, 6, Biogen, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 5, 6, MoonLake, 2, 6, Novartis,
2, 5, 6, Pfizer, 2, 6, Takeda, 2, 6, UCB Pharma, 2, 5, 6; A. Boonen: AbbVie, 2, 5, 6, Galapagos, 2, 6, Novartis, 2, 6, Pfizer,
5, 6, UCB Pharma, 2, 6.
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Background/Purpose: Rheumatoid Arthritis is a chronic autoimmune disease characterized by persistent joint inflamma-
tion. According to international guidelines, the treatment target should aim to reach the remission state or at least the low dis-
ease activity (LDA), evaluated through the disease activity score, including DAS28, CDAI, and SDAI. All the disease activity

Figure 1. Percentage of patients reaching a SJC=0 and remission status according to DAS28, CDAI, and SDAI definitions up to 5 years of
follow-up
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composite scores include the swollen joint count (SJC) as the main clinical evaluation. Following this, the ACR/EULAR Bool-
ean criteria were validated with a SJC >1. To the best of our knowledge, no studies have been addressed in the evaluation of
no SJC and is association with the other response criteria. The aim of the study is to determine which baseline variables are
associated with achieving and maintaining a zero SJC.

Methods:We enrolled RA patients included in the ERA UCLouvain Brussels cohort naïve to DMARDs therapy according to
the ACR/EULAR 2010 criteria. Each patient had a complete rheumatological evaluation at baseline and up to 60 months of
follow-up. The patient’s characteristics including clinical and serological features were collected. The association between
swelling, bone erosion, and clinical and disease characteristics was analyzed, aiming at identifying any variables associated
with the reaching of SJC=0.

Results:We enrolled 455 RA patients (Male/Female 29.5%/70.5%, medium age 48.8±14.7. At baseline, the mean SJC was
8.70 ±7.44, the mean DAS28 was 4.76±1.38, Age 48.8±14.7, ACPA and RF prevalence was 68.9% and 64.7% respec-
tively. Bone erosions were identified in 45.5% of patients. In figure 1. are reported the percentage of patients reaching a
SJC=0 and remission status according to DAS28, CDAI, and SDAI definitions up to 5 years of follow-up. In our cohort at
3 and 6 months, respectively 37.2%, 21.3%, 22.2% and 39.3%, 28.5%, 27.7% of the patients fulfilling DAS28, CDAI or
SDAI remission presented at least one SJC. Among all the baseline analyzed features, Baseline Erosion was the strongest
predictor of at least one SJ from baseline to 5 years of follow-up: (3 months: 36.2% versus 54.1%; p< 0.001; 6 months:
36.7% versus 54.9%; p< 0.001; 12 months: 39.3% versus 55%; p=0.034; 36 months:43.9% versus 56.2%; p=0.045;
60 months: 47.1% versus 62.8%; p=0.019). Smokers had a lower chance to reach a SJC count at three months (20.8%
versus 29.7%; p=0.042), and the female sex had the same association at 60 months of follow-up (65.8% versus 78.2%;
p=0.0019). Focusing on long-time follow-up (5 years), including only MTX-treated patients (n=141), the group of subjects
who never reached a SJC=0 were characterized by a higher baseline age (52.1±15.7 versus 46.7±15.5; p=0,150),
DAS28 (5.08 ±1.38 versus 4.04±1.16; p=0.001), RF prevalence (81.5% versus 62.7%; p=0.08) and baseline erosions
(77.8% versus 36.7%; p=0.0004).

Conclusion:We identified an association between baseline disease features and the chance of not reaching a SJC of zero,
suggesting how smoking, presence of RF, and baseline erosion may identify a group of patients with clinically persistent joint
inflammation, whit a greater risk of not reaching remission. We confirm also that the resolution of SJC is a good practical end
point in ERA.

Disclosure: F. Natalucci: None; c. triaille: None; E. Sapart: None; L. BRICMAN: None; C. VAN MULLEM: None;
C. Desmet: None; S. DIERCKX: None; M. DOYEN: None; T. Sokolova: None; A. AVRAMOVSKA: None;
P. Durez: None.
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Background/Purpose: We have previously shown that automated detection and processing of dorsal finger fold patterns
from hand photographs can be used as a digital biomarker for joint swelling in rheumatoid arthritis.

In this study, we tested different computer vision and deep learning methods for the automated quantification of dorsal finger
folds and diameter of proximal interphalangeal finger joints (PIP) in patients with rheumatoid arthritis. Additionally, the
selected model aimed to evaluate the difference in PIP finger joint swelling between healthy individuals and rheumatoid
arthritis patients.

Methods: We evaluated the detection and measurement of PIP joint diameter and dorsal finger fold length on hand photo-
graphs in 1783 joints of patients with rheumatoid arthritis by canny edge or ridge detection computer vision models or a
newly trained convolutional neural network, respectively. The models have been trained to calculate the finger fold index
(FFI, potential biomarker for joint swelling), defined as the ratio between pixel length of joint diameter and mean recognized
finger folds. In an independent healthy control dataset, the FFI has been calculated to be compared with rheumatoid arthritis
PIP joints.

Results: Canny edge and ridge detection were suitable models to detect dorsal finger fold patterns. The prediction of joint
diameter and finger fold pixel length was best achieved in a newly trained deep neural network model, where the FFI was
predictable in 93% of the images. The accuracy of correct detection of joint diameter measurement was 91%. In 1783 PIP
joints of patients with rheumatoid arthritis, the mean FFI was significantly higher than in 168 healthy controls PIP joints
(3.42 ± SD 1.04 and 2.15 ± SD 0.68, respectively, p-value < 0.05).

Figure 1: A: Keypoint detection. B: Canny edge detection. C: Metrical analysis with ridge detection. D: Newly trained deep neural network.
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Conclusion: Finger fold index calculated by a deep neural network model seems a reliable tool for the metrical analysis and thus
gradeless detection of swelling in patients with rheumatoid arthritis. Standard deviation for FFI in patients with rheumatoid arthri-
tis was higher than in healthy patients. Therefore, further investigation by stratifying patients into different disease activity levels as
well as the correlation of FFI with longitudinal changes of clinical scores on a joint-level and general disease activity is ongoing.

Disclosure: M. Blanchard: Atreon SA, 8; J. Maglione: None; C. Koller: None; P. Hermann: ATREON SA, 4;
D. Brüschweiler: None; A. Kleyer: None; T. Hügle: Atreon SA, 8, Curmed, 9, Eli Lilly, 6, Fresenius Kabi, 2, 5, Galapa-
gos, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Merck/MSD, 6, Pfizer, 6.
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Background/Purpose: Frailty, defined as an increased vulnerability to stressors and adverse health outcomes, is an emerging
concept in RA. Active RA disease gives rise to inflammation, pain, and joint damage leading to functional impairment and mor-
bidity, which cumulatively influences frailty status. However, the association between frailty and RA disease activity is incom-
pletely understood. Given that RA disease activity may impact frailty status but could also be confounded by other health
factors, we examined the relationship of disease activity and frailty in a large RA cohort with robust co-variable adjustment.

Figure 2: Finger Fold Index (FFI) detection and quantification, from the finger fold extraction (image recognition) to the metrical analysis and calcu-
lation (deep neural network).
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Methods: A cross-sectional descriptive study was performed on baseline data from the VA Rheumatoid Arthritis (VARA)
Registry, a multi-center prospective cohort which began enrolling in January 2003. All participants met ACR criteria for
RA. Frailty was measured using the 31-item VA-Frailty Index (VA-FI) which includes diagnostic and procedure codes linked
to health-related deficits encompassing morbidity, functional status, cognition and mood, sensory impairment, and other
geriatric syndromes from the 3 years prior to enrollment. The VA-FI is a ratio of all deficits and ranges from 0 to 1 with scores
>0.2 considered frail. RA disease activity was measured during routine clinical care using the DAS28-ESR. Multivariable
logistic regression was used to evaluate the association between frailty and disease activity adjusting for age, sex, disease
duration, smoking status, BMI, prednisone use, conventional synthetic DMARD use, and biologic DMARD use, obtained
from the registry and linked VA data. Due to collinearity the Rheumatic Disease Comorbidity Index (RDCI) and MDHAQ were
not included in the multivariable model.

Results: Of the 2,240 participants studied, 89% were male, mean age was 64.2±10.9 years, mean RA disease duration
was 11.1±11.3 years, majority were White (77%), and had moderate RA disease activity (39%). Frailty was observed in
29% of participants at enrollment. Those categorized as frail were older (68.7 vs. 62.3 years), had longer RA disease dura-
tion (11.7 vs. 10.9 years), had higher RDCI scores (5.0 vs. 2.7), and higher MDHAQ scores (1.0 vs. 0.8) compared to non-
frail participants (Table 1). In the multivariable model, with remission as the reference group, RA disease activity was signifi-
cantly associated with frailty with the following odds ratios: low disease activity 1.59 (95% CI 1.14-2.21), moderate disease
activity 1.65 (95% CI 1.26-2.17) and high disease activity 2.17 (95% CI 1.60-2.94) (p-values all < 0.01) (Table 2). These
associations were not attenuated in the adjusted model.

Table 1. Characteristics of the whole cohort and by frailty status measured by the VA Frailty Index. Reported as N (%) or mean (SD).
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Conclusion: RA disease activity has a strong, independent association with frailty in Veterans with RA. Point estimates
remained consistent between unadjusted and adjusted models suggesting a robust association. Future studies evaluating
the longitudinal relationship between these two measures are needed to understand the causal relationships underlying this
association and to determine if improving disease activity can impact frailty status.

Disclosure: C. Loecker: None; B. England: Boehringer-Ingelheim, 2, 5; P. Roul: None; N. Singh: None; K. Michaud:
None; L. Zimmerman: None; M. Schmaderer: None; G. Cannon: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics,
2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Kunkel: None; A. Orkaby: Anthos
therapeutics, 2; J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2;
K. Wysham: None.
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Background/Purpose: Persisting pain with or without inflammation control is a common and debilitating symptom in rheu-
matoid arthritis (RA). Concerns have been raised that patients with non-inflammatory pain features might accumulate along
the treatment path, but data is limited. The aim of this study was to examine prevalence and dynamics of unacceptable pain
and unacceptable pain despite inflammation control (refractory pain), as well as predictors of these pain states, comparing
TNF-inhibitor (TNFi) treatment lines in established RA.

Methods: RA patients starting a 1st, 2nd or ≥3rd TNFi treatment line 2004-2009 were identified in the South Swedish Arthri-
tis Treatment Group register: N=993 for a 1st TNFi (77% women, mean age 58y, mean disease duration 10y); N=439 for a
2nd TNFi (83%, 56y, 14y); and N=143 for a ≥3rd TNFi (88%, 58y, 16y). A patient could contribute with data to more than one
treatment line. Unacceptable pain was defined as >40 mm on a Visual Analogue Scale (VAS; 0-100 mm), according to the
Patient Acceptable Symptom State (PASS),[1]and inflammation control captured through CRP < 10 mg/L combined with
≤1 swollen joint (of 28), as previously described.[2] Frequencies of unacceptable and refractory pain were respectively

Table 2. Unadjusted (N=2,240) and adjusted (N=2,186) logistic regression models evaluating the relationship between frailty and RA disease activ-
ity.
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assessed at 0, 3, 6, 12 and 24 months and compared between treatment lines by Chi-2 test. Potential predictors at start of
each TNFi line were estimated in relation to unacceptable/refractory pain at 24 months by logistic regression.

Results: In patients initiating a 1st TNFi, unacceptable pain decreased from 84% to 42% from therapy start to 24 months.
Corresponding figures at 24 months were 49% for a 2nd TNFi (p=0.14 vs. 1st) and 63% for a ≥3rd TNFi (p=0.009 vs. 1st)
(Figure). Refractory pain at 24 months was 18%, 24% and 26% for a 1st, 2nd and ≥3rd TNFi (2nd and ≥3rd line treatments

Table 1

Figure. Frequency of unacceptable pain (A) and refractory pain (B) during 24 months after start of a TNF-inhibitor (TNFi), shown for a 1st, 2nd and
≥3rd TNFi treatment line in RA patients initiating therapy 2004-2009.

787



non-significant vs. 1st line). Higher baseline HAQ and VAS pain/global, more tender joints, and lower EQ-5D utility were
associated with a higher risk of 24-month unacceptable pain in patients starting both a 1st and later TNFi treatment
lines, in adjusted analyses (Table 1). For refractory pain, higher VAS pain/global were the only significant predictors
across treatment lines, while for a 1st TNFi refractory pain was also predicted by lower CRP and ESR, as well as higher
HAQ (Table 2).

Conclusion: Unacceptable pain at 2 years follow-up is more frequent in later TNFi treatment lines and almost half of this pain
load is due to pain indicative of a non-inflammatory mechanism. Predictors of unacceptable pain are largely stable across
treatment lines, while for refractory pain they vary with line of treatment. The results suggest a selection of RA patients with
intense pain, including non-inflammatory components, in later TNFi treatment lines. This highlights a need for additional
pharmacologic and non-pharmacologic therapies that more specifically target various pain features.

1. Tubach et al. ArthritisCareRes 2012;64:1699-707
2. Olofsson et al. Arthritis Care Res 2021;73:1312-21

Disclosure: C. Roseman: None; J. Karlsson Wallman: AbbVie, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5;
J. Einarsson: None; E. Mogard: AbbVie/Abbott, 6, Novartis, 6; E. Lindqvist: None; M. Kapetanovic: None;
T. Olofsson: Merck/MSD, 2, UCB, 2.
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Background/Purpose: Anti-Th/To antibodies (Abs) have been reported in patients with systemic sclerosis (SSc). The pres-
ence of anti-Th/To Abs is detected in 2-5% of SSc cases and is more frequently observed in the limited cutaneous SSc
(lcSSc). In the Japanese population, there is a higher incidence of concurrent gastroesophageal reflux disease (GERD) and
interstitial lung disease (ILD), although the severity of these complications tends to be milder compared to European and
North American populations. Due to the low expression frequency and few case reports on this Abs, there is no consensus
on clinical significance of this Abs.

Methods: Thus, to examine the clinical characteristics of patients with anti-Th/To Abs, we retrospectively identified
10 patients by using the serum immunoprecipitation assays between 2001 and 2021.

Results: Among the anti-Th/To positive cases, only lcSSc was observed, and diffuse cutaneous SSc (dcSSc) was not
detected.

Compared to 596 cases of Th/To-negative SSc from our hospital, the modified Rodnan total skin thickness score (mRSS)
was significantly lower in the anti-Th/To positive group (2.8 [0-9] vs. 10.1 [0-49], p < 0.05). Additionally, there was a signifi-
cantly higher rate of ILD (8/9 vs. 143/596, p < 0.01) and Pulmonary arterial hypertension (PAH) (3/9 vs. 41/596, p < 0.05)
in the anti-Th/To-positive group compared to the negative group. Although there was no significant difference, GERD was
more common in the anti-Th/To positive group (63%) compared to the negative group (44.3%). No cases of renal crisis were
observed in patients with anti-Th/To positive SSc.

When compared to 170 SSc patients with anti-topoisomerase antibodies, which are known to be frequently associated with
ILD, there was no significant difference. However, the anti-Th/To-positive group had a higher rate of ILD.

Conclusion: In conclusion, patients with anti-Th/To antibodies exhibit mild skin sclerosis but have an increased risk of devel-
oping organ complications such as ILD and PAH in the future.

Disclosure: K. Fujii: None; M. Horii: None; N. Fushida: None; T. Ikeda: None; Y. Hamaguchi: None;
T. Matsushita: None.
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Obesity Is a Risk Factor for Poor Response to Treatment in Early
Rheumatoid Arthritis – a NORD-STAR Spin-Off Study
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Rigshospitalet, Copenhagen, Denmark, 6University of Southern Denmark, Odense, Denmark, 7Lund University and
Skåne University Hospital, Lund, Sweden, 8Linköping University, Linköping, Sweden, 9Stockholm County, Hãsselby,
Sweden, 10Amsterdam UMC, Karolinska Institute, Stockholm, Sweden, 11Helsinki University Hospital, Helsinki, Finland,
12Amsterdam University Medical Centers, Amsterdam, Netherlands, 13Västmanlands Hospital Västerås, Västerås,
Sweden, 14Örebro University Hospital, Örebro, Sweden, 15Center for Treatment of Rheumatic and Musculoskeletal
Diseases (REMEDY), Diakonhjemmet Hospital, Oslo, Norway, 16Copenhagen Center for Arthritis Research, Center for
Rheumatology and Spine Diseases, Centre for Head and Orthopaedics, Rigshospitalet; University of Copenhagen,
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Gothenburg, Sweden
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Background/Purpose: Several therapeutic options are currently available to treat rheumatoid arthritis (RA); however, the
response to treatment is highly variable, and not all patients achieve clinical remission. Obesity is suggested to lower the
chances of remission, even though a recent observational study has shown that obesity is not associated with reduced
response to conventional synthetic anti-rheumatic drugs in patients with early RA. Here, we aim to determine if obesity
affects the response to treatment in participants with early RA.

Methods: This report includes 393 Swedish patients from the NORD-STAR study, which is a multicenter, randomized trial
on 812 patients with untreated early RA [4]. Participants have been randomized at baseline into 4 arms of treatment: meth-
otrexate combined with (1) prednisolone, (2) certolizumab, (3) abatacept, or (4) tocilizumab. Scores for disease activity and
blood samples were measured and collected before randomization and at 24-week follow-up.

Table 1. Disease activity scores and inflammatory parameters at 24 weeks follow-up stratified by baseline BMI. Abbreviations: TJC28, tender joint
count; VAS, visual analogue scale of pain; ESR, erythrocyte sedimentation rate.
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Multiple linear regression and binary logistic regression analyses were performed adjusting for sex, baseline age, anti-
citrullinated peptide antibody status, current smoking, disease activity score- C-reactive protein (DAS28-CRP), and treat-
ment randomization. The outcomes for this report were: DAS28-CRP ≤3.2 (DAS28-CRP low disease activity),
DAS28-CRP ≤2.6 (DAS28-CRP remission) and clinical disease activity index (CDAI) ≤2.8 (CDAI remission).

Results: In total, 75 (19%) participants had obesity at baseline, defined as body mass index (BMI) ≥30 kg/m2. The percent-
age of patients with obesity in each treatment group was (1) 25%, (2) 15%, (3) 19% and (4) 19%. At baseline, there were no
differences in terms of disease activity indices and inflammation parameters between patients with BMI <30 vs. ≥30 kg/m2,
except for number of swollen joints (SJC28), which was slightly lower in those with obesity (mean+SD, 8±5 vs. 9±5,
p=0.018). At 24-week follow-up, patients with obesity had higher disease activity indices and inflammation parameters com-
pared to those with lower BMI (Table 1). Moreover, patients with obesity had a lower chance of achieving response to treat-
ment as measured by DAS28-CRP ≤3.2 (OR 0.5, 95% CI 0.2 - 0.9, p=0.025), DAS28-CRP ≤2.6 (OR 0.4, 95% CI 0.2 - 0.6,
p < 0.001) and CDAI remission (OR 0.4, 95% CI 0.2 - 0.8, p=0.006), compared to patients with lower BMI (Fig. 1). BMI-
treatment interaction was not significant for any score of disease activity.

Conclusion: In patients with early RA, obesity was not associated with higher disease activity before treatment initiation.
However, 24 weeks after treatment, patients with obesity had higher disease activity and lower chances to respond to ther-
apy compared to patients with lower BMI irrespective of treatment.

Disclosure: V. Dubovyk: None; G. Grondal: None; B. Gudbjornsson: Nordic-Pharma, 6, Novartis, 2, 6;
E. Haavardsholm: None; M. Schrumpf Heiberg: Roche, 6; M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers
Squibb(BMS), 5, Danbio, 12, Chari of Danbio registry, Eli Lilly, 5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6;
K. Hørslev-Petersen: None; M. Kapetanovic: None; A. Kastbom: None; J. Lampa: None; K. Lend: None;
D. Nordstrom: AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, UCB, 2; M. Nurmohamed: None;
M. Rizk: None; A. Söderbergh: None; T. Uhlig: Galapagos, 2, 6, Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6;
M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene,
2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6;
R. van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, 5, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Galapagos,
2, 5, 6, GlaxoSmithKline, 6, Janssen, 2, 6, MSD/Merck Sharp and Dohme, 5, Novartis, 5, Pfizer, 2, 5, 6, RemeGen,
2, Roche, 5, Sanofi, 5, UCB, 2, 5, 6; A. Rudin: AstraZeneca, 12, financial support; C. Maglio: None.

Fig. 1. Multivariable binary logistic regression analysis for response to treatment at 24 weeks according to BMI (reference category:
BMI< 30 kg/m2).
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Background/Purpose: Various environmental factors are involved in the pathogenesis of rheumatoid arthritis (RA), and
meteorological conditions such as temperature and atmospheric pressure have also been reported to affect its symptoms.
However, studies evaluating its influence based on objective imaging studies are lacking. This study analyzed the correlation
between joint ultrasonography scores and meteorological conditions in a multicenter RA cohort to determine whether mete-
orological conditions contribute to the joint ultrasound findings of RA.
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Methods: The present study was analyzed from the baseline data from Kyushu Multicenter Rheumatoid Arthritis Ultrasound
Prospective Observational Cohort started from 2013. This cohort study recruits active RA patients who require the treat-
ment with biologicalor targeted synthetic disease-modifying anti-rheumatic drugs (b/tsDMARDs). Three hundred eight sub-
jects were evaluated by joint ultrasound synovitis scores [22 joints including bilateral 1st -5th metacarpophalangeal (MCP)
joints, proximal interphalangeal (PIP) joints, and wrist joints semi-quantitatively examined by grey-scale (GS) and power
Doppler (PD) scores from 0 to 3]. The sum of the GS and PD scores was used as an indicator of individual’s ultrasound dis-
ease activity. Metrological data [daily mean temperature (�C), daily mean-sea-level barometric pressure (hPa), daily mean
vapor pressure (hPa), and daily mean wind speed (m/s)] was obtained from the database issued by the Japan Meteorolog-
ical Agency (JMA). Spearman’s rank correlation coefficient was used for the analysis of the correlation between metrological
conditions and ultrasonographic scores.

Results: There was a negative correlation between the total GS score and the daily average wind speed 1 and 5 days before
the examination (ρ=-0.13, p-value=0.03, andρ=-0.12, p-value=0.03, respectively). The total GS score exhibited a positive
correlation with the increase in temperature on the day of the examination compared to 2 days prior to the examination(ΔT
= T exam day–T 2 days before,ρ=0.15, p-value=0.007) and from 3 days prior to the examination to the day of the examina-
tion(ΔT = T exam day–T 3 days before,ρ=0.16, p-value=0.006). The total PD score showed a positive correlation with the
temperature increase (ΔT) from 2 days prior to the examination to the day of the examination(ΔT = T exam day–T 2 days
before,ρ=0.13, p-value=0.02).

Conclusion: Our findings suggest that meteorological conditions, specifically low wind speed, and temperature rise, are
associated with the joint ultrasound findings of RA patients. Understanding these correlations could aid in better manage-
ment and treatment of RA by considering the potential climate impact toward RA disease conditions. Further research
and studies are warranted to explore the underlying mechanisms and to validate these findings in larger and more diverse
cohorts.

Disclosure: M. Umeda: None; Y. Endo: None; T. Michitsuji: None; A. Nishino: None; S. Kawashiri: None;
S. Morimoto: None;M. Tuboi: None;N. Matsuoka: None; K. Fujikawa: None; A. Mizokami: None; Y. Arinobu: None;
T. Tsuru: None; H. Takaoka: None; T. Yoshitama: None; T. Asano: None; J. Ishizaki: None; A. Kawakami: None.
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Background/Purpose: Rheumatoid arthritis(RA)is a chronic autoimmune disease that is characterized by inflammation and
destrction of synovial jionts which result in high disabilty. Treat-to-Target is critical to preveting disability and improving out-
comes. Accurate evaluation of disease activity is crucial to guide clinical decision-making and develop effective management
plan. Synovial biopsy is an emerging tool that can prvide valuable information about the molecular and cellular processes
undrlying RA. There is several diffferent types of needles for synovial biopsy. But they maynot be widely available or feasible
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for use because of unsuitalbe for small joints or compliated procedure We improved a spring-loaded biopsy needle which
can make the procedure easier and safer. This needle now is commonly used in clinical practice in our center. We reports
the findings from our study of RA patients treated with adalimumab who underwent synovial biopsy.

Methods: Thrty RA patients who had inadequate response to MTX were treated with adalimumab and assessed using var-
ious indicators of disease activity, including DAS28, ESR,CRP, and radiography imaging. Synovial biopsy was also per-
formed to assess the level of synovial inflmmation before and after 3-months administration of adalimumab. The Synovial
biopsy scores were compared to the other indicators of disease activity to evaluate their correlation. We improved a novel
spring-loaded synovial biopsy needle which can provide more accurate samples. it consists of a small cylindrical outer
sheath and an inner stylet that contains a spring-loaded sampling needle. Once the needle is in place, the negative pressure
suction mechinism enables the sample to enter the core of the sampling needle and than release the spring which draw back
the inner needle and cut sample quickly. The improved synovial biopsy needles provide an easier and safter procedure.

Results: Of the 30 patients, 22 patients responded well to adalimumab, with significant improvement in DAS28, ESR, and
CRP levels. But 8 patinets failed to achieve ACR 20. In 22 patients, 6 patients accheive clinical remission with less than
2.6 of DAS 28. Synovial membrane inflammation scores(GSS) were calculated by inflammatory infiltration, stromal activation
and synovila lining hyperplasia(0-9). A significant positive correlation between the GSS and DAS28 score was found in RA
patients. in 8 patients who failed the treatment of adalimumab, inflltratrion of lymphoplasmcytic cell in the synovial membrane
were predominant. But in 4 patiens who accheived clinical remission, GSS sitll remains high level(more than 6).

Conclusion: Our study suggest that a large infiltration of lymphoplasmacytic cells in the synovial mebbrane is a negative
predictor for response of adalimumab in RA. Synovial membrane inflammatory scores(GSS) may be a useful tool for assess-
ing disease activity in RA patients and may help indentify patients who need more aggressive treatment even they acchieved
clinical remission with DAS 28. The improved spring-loaded synovial biopsy needles can help faciliated more accurate and
effective synovial biopsy for assessing disease activity in RA.

Disclosure: R. Wu: None; Y. Peng: None.

F43, acchieved clinical remmision with normal ESR, CRP and high synovial inflammatory score(7 poionts) in right ankel joint synoviumwhich shows
proliferation of synovial cells, interstitial edema, neovascularization, lymphoplasmcytic inflitrates, lymphoid tissue hyperplasia, and infiltration (HE).

F62, failed the treatment of adlimumab and MTX with high synovial inflammatory score(6 points) in left knee joint synovium after 3-months adimi-
nistration of adalimumab. Under microscope (HE) , it shows proliferation of synovial cells and fibrous tissue, moderate infliltration of lymphoplasma-
cytic cells, and inflammatory fibrinous exucdate.
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Background/Purpose: Pulmonary impairment is a common, yet poorly understood, extraarticular manifestation in rheu-
matic diseases, which is often inadequately screened and managed. This can result in a substantial increase in morbidity
and mortality [1]. While previous studies have mainly focused on rheumatoid arthritis (RA) and to some extent on psoriatic
arthritis (PsA), data for patients with peripheral spondyloarthritis (pSpA) are lacking. The aim of this study was to investigate
the prevalence of both clinical and subclinical pulmonary manifestations in newly diagnosed patients with RA, PsA, and
pSpA. Furthermore, different baseline examination results were compared in order to develop a screening proposal for
detecting patients at risk.

Methods: This clinical-prospective, longitudinal cohort study included a diagnostic workup consisting of a questionnaire for
patient history, a physical examination, a body plethysmography with diffusion capacity for carbon monoxide (DLCO), a
6-minute walk test, laboratory parameters, and a chest x-ray (CXR) at the time of the initial diagnosis of arthritis disease,
and at four additional time points in three-month intervals. This abstract thereby focuses on the baseline characteristics.
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Results: In total 54 outpatients (26 RA, 24 PsA, 4 pSpA) and 26 age- and gender-matched controls were examined (tab. 1).
Pulmonary impairment, in the sense of a morphologically abnormal CXR, was diagnosed in 19 arthritis patients (38.0 %). Of
these, 36.8 % suffered from clinical symptoms such as cough and/or dyspnea. However, 63.2 % of the patients presented
subclinical, asymptomatic pulmonary abnormalities (fig. 1). The baseline results of several examinations are illustrated in
table 2. An elevation of rheumatoid factor ( > 14 IU/ml) showed an association with the manifestation of RA (p = .002) as well
as with the presence of pulmonary affection (p = .008). In addition, the mean age of patients with pulmonary abnormalities
(57.0 ± 12.8 yrs.) differed significantly from that of patients without such abnormalities (43.9 ± 14.3 yrs.), with a p-value of
.002. The association between the activity of arthritis disease, assessed by Disease Activity Score in 28 joints using CRP
(DAS28CRP), and CXR findings proved to be significant (p = .011). A DAS28CRP less than 3.2 (remission or low disease
activity) indicated non-pathological findings in CXR.

Conclusion: The prevalence of pulmonary manifestations was more than one-third and more than two-thirds presented
asymptomatic. The high proportion of asymptomatic patients highlights the need for the implementation of a pulmonary
screening at the initial diagnosis of arthritis disease. By alerting physicians, especially in the observed age cohort of 57 years
with elevated RF levels, morbidity and mortality could be reduced.
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Background/Purpose: Routine Assessment of Patient Index Data 3 (RAPID3) is a patient-reported outcome (PRO) that can
be used to assess the condition of rheumatoid arthritis (RA) patients using only a questionnaire that can be completed in a
short time. In previous reports, RAPID3 could be used as an assessment similar to Disease Activity Score 28 (DAS28), a
common disease activity assessment [1]. However, there are unmet needs in which patients have low satisfaction with treat-
ment, even though they are in remission according to disease activity assessments such as DAS28. To investigate the cause
of this discrepancy, we decided to conduct a study using RAPID3 as a subjective patient assessment. The aime of this study
was to investigate the discrepancy between disease activity and RAPID3 in RA patients.

Methods: The data for this study were obtained from the Tsurumai-Frailty and Locomotive Syndrome of Rheumatoid Arthri-
tis for Globalization (T-FLAG), an observational study involving three centers. Of the 638 RA patients who completed the
PRO questionnaire in 2022, 455 patients with a DAS28-CRP of low disease activity (LDA) or remission (REM) were enrolled.
Disease activity was assessed using the RAPID3, DAS28-CRP. PRO assessment was performed using PtGA, Health
Assessment Questionnaire Disability Index (HAQ-DI), Kihon checklist (KCL), and the 25-question Geriatric Locomotive Func-
tion Scale (GLFS-25). RAPID3 categories were compared in two groups: REM/LDA, and medium and high disease activity
(MDA/HDA). Cutoff values for each PRO were detected using ROC analysis.

Results: The mean age (± standard deviation) was 69±14, female was 72%, disease duration was 12±9, RAPID3 was 3.1
±4.0, DAS28-CRP was 1.65±0.48, HAQ-DI was 0.31±0.55, and KCL was 6.1±4.4. In the disease activity category,
84.5% of patients had RAPID3 and DAS28-CRP in the same category (The disease activity category of RAPID3 was LDA
or REM). There were no significant differences in gender, biological and targeted synthetic disease-modifying antirheumatic

Baseline characteristic of patients by RAPID3 category
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drugs, C-reactive protein, tender joint count, swollen joint count between the two groups of REM/LDA and MDA/HAD
(Table 1). On the other hand, there were significant differences between the two groups in disease duration (11 vs. 16 years),
PtGA (5 vs. 39mm), HAQ-DI (0.20 vs. 0.96), KCL (5.5 vs. 9.7), and GLFS-25 (13 vs. 32). The cutoff values for PRO assess-
ment for different disease activity categories of patients were HAQ-DI 0.375 points, KCL 8 points, and GLFS-25 16 points.

Conclusion: In this study of patients with good disease activity control, 84.5% of patients were found to have a concor-
dance between RAPID3 and DAS28 disease activity categories. The discrepancy between DAS28-CRP and RAPID3 may
be due to physical dysfunction (HAQ-DI or GLFS-25) or frailty (KCL). Therefore, it is important to achieve clinical remission
and improve PRO in RA treatment as an intervention to address unmet needs.

Disclosure: M. Suzuki: None; N. Takahashi: AbbVie/Abbott, 6, Asahi-Kasei, 6, Astellas, 6, Bristol-Myers
Squibb(BMS), 6, Chugai, 6, Daiichi Sankyo, 6, Eisai, 6, Eli Lilly, 6, Janssen, 6, Mitsubishi Tanabe, 6, Novartis, 6, Pfizer,
6, Sanofi, 6, UCB, 6; Y. Sobue: None; y. Ohashi: None; R. Sato: None; M. Maeda: None; H. Kosugiyama: None;
y. Ohno: None; k. terabe: None; S. Asai: None; S. Imagama: None.
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Background/Purpose: The Boolean remission criteria proposed by the The American College of Rheumatology (ACR) and
the European College of Rheumatology (EULAR) in 2011 are widely used as remission criteria for rheumatoid arthritis
(RA) patients.

Until now, Boolean 1.0, which defined as a score 1 for each of TJC28, SJC28, CRP (mg/dl), and a Patient General Assess-
ment (PtGA) ≤ 1 cm, has been used, but there have been concerns about overtreatment due to its too strict criteria. There-
fore, Boolean 2.0, which uses a PtGA ≤2 cm, has recently been shown to be more consistent with Simplified Disease Activity
Index (SDAI) remission criteria and has been described to be useful in clinical practice. The purpose of this study was to
investigate the relationship between Boolean 2.0 remission and Boolean 1.0 remission and patient-reported outcomes
(PRO) in RA patients using real clinical data.

Methods: Among 661 patients who visited the RA outpatient clinic between June and August 2022 (T-FLAG study) and
whose patient background could be investigated, including Boolean remission, 308 patients who achieved the Boolean
2.0 remission criteria were included; a group of patients achieving Boolean 1.0 and a group of patients meeting the new cri-
teria of The patient group that achieved Boolean 1.0 and the patient group that achieved Boolean 2.0 but not Boolean 1.0
(Boolean 1.0-2-0) were compared, and logistic regression analysis was performed to determine the background of patients
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who achieved Boolean 1.0-2.0. The cutoff values of the factors associated with Boolean 1.0-2.0 were calculated by ROC
analysis.

Results: The mean age (± standard deviation) of the 308 patients who achieved Boolean 2.0 remission criteria was
68 ± 14 years, 73% were female, disease duration was 11 ± 9 years, DAS28-CRP was 1.40 ± 0.34, Health Assessment
Questionnaire-Disability Index (HAQ-DI) was 0.20 ± 0.44, and KCL was 5.0 ± 4.0 (Table 1). Adjusted for age and gender,
disease duration, biological disease-modifying antirheumatic drugs (DMARDs), seropositivity, and HAQ-DI were found to
be relevant factors. The the 25-question Geriatric Locomotive Function Scale (GLFS-25), a PRO assessment of physical
function, and the Kihon Checklist for Frailty Assessment (KCL) were not significantly associated factors. The HAQ-DI cutoff
for achieving Boolean 1.0 was 0.25 points (sensitivity, 81.4%; specificity, 40.6%: AUC, 0.619).

Conclusion: RA patients with Boolean 1.0-2.0 were characterized by long disease duration and high use of biologic
DMARDs. In addition, only HAQ-DI was involved as PRO assessment.

Disclosure: M. Suzuki: None; y. Ohashi: None; Y. Sobue: None; R. Sato: None; M. Maeda: None; H. Kosugiyama:
None; y. Ohno: None; k. terabe: None; S. Asai: None; S. Imagama: None.

Factors associated with baseline characteristics
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COVID Antibody Response to Third Dose Anti-SARS-COV2 mRNA Vaccine
in Patients with Seropositive Rheumatoid Arthritis on
Immunosuppressive Therapy

Karthik Kovuru1, Sylwia Waz1 and Aarti Malik2, 1University of Chicago (Northshore) Internal Medicine Residency,
Chicago, IL, 2Department of Rheumatology, University of Chicago/Northshore University, Chicago, IL

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Patients with immune-mediated inflammatory diseases on immunosuppressive medications are
presumed to be at increased risk for hospital admissions and deaths related to COVID-19 infections. The aim of this study
was to better characterize seroconversion response to the third dose of COVID-19 vaccine in patients with seropositive
rheumatoid arthritis (RA) on various immunosuppressive therapy classes.

Methods: A prospective cohort study recruited patients with RA on immunosuppressive treatment (n=48) to evaluate
immune response to the third COVID-19 vaccine compared to the general population (n=164). Patients with RA in the study
group were further characterized into three categories based on their active treatment. These groups were patients on either
synthetic DMARD alone, DMARD with biologic, or biologic only. Patients received their third dose of the COVID-19 vaccine
of either BNT162b2 (Pfizer) or CX-04414 (Moderna). Serum IgG antibody titers to Anti-S1 spike protein were collected in
three different time frames, 4-8 weeks post-immunization (phase 1), 12-16 weeks post-immunization (phase 2), and
24-28 weeks post-immunization (phase 3). Seroconversion was defined as antibody titers above 1500 U/ml. 5 patients
were lost in follow-up in the treatment group along with 79 in the control group over course of the study. Sample matching
analysis was used to better compare the control and study groups.

Results: In our treatment group, 94% (n=46) of patients seroconverted in phase 1, 84% (n=38) in phase 2, and 79% (n=34)
in phase 3. In the control group, 71% (n=74) of patients seroconverted in phase 1, 83% (n=85) in phase 2, and 78% (n=66) in
phase 3. After sample matching analysis, patients in the treatment group showed higher rates of seroconversion compared
to the control group during phase 1 (p = 0.01). A decrease in seroconversion rates over time was observed in both groups.
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When evaluating patients on different classes of RA medications, patients on synthetic DMARDs with biologics showed
lower rates of seroconversion than the other groups. All therapy classes showed decreased seroconversion rates over time.

Conclusion: Our study revealed that patients with RA demonstrated an adequate response to COVID vaccination despite
being on immunosuppressive therapies. Immunogenicity decreases over time after the third COVID-19 vaccine in both
immunocompromised and general populations as well as across therapy classes. Patients with RA on immunosuppressive
therapies still show adequate levels of seroconversion in the early phase (phase 1) similar to the control group.

Disclosure: K. Kovuru: None; S. Waz: None; A. Malik: None.
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Transcriptomic Analysis of Peripheral Blood Mononuclear Cells Reveals
Pain and Inflammation Specific Alterations in Difficult-to-treat
Rheumatoid Arthritis

Lilla Gunkl-T�oth1, G�abor Süt}o2, G�abor Kum�anovics3, J�ozsef Kun4, Péter Urb�an5, Attila Gyenesei5, Panna Kir�alyhidi6,
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3Department of Rheumatology and Immunology, Medical School, University of Pécs, Pécs, Hungary, 4Department of
Pharmacology and Pharmacotherapy, Medical School, University of Pécs, Pécs, Hungary; Bioinformatics Research
Group, Genomics and Bioinformatics Core Facility, Szent�agothai Research Centre, University of Pécs, Budapest,
Hungary, 5Bioinformatics Research Group, Genomics and Bioinformatics Core Facility, Szent�agothai Research Centre,
University of Pécs, Pécs, Hungary, Pécs, Hungary, 6Department of Genetics, Cell- and Immunobiology, Semmelweis
University School of Medicine, Budapest, Hungary, 7Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen,
Germany, 8Department of Rheumatology and Clinical Immunology, Semmelweis University School of Medicine;
Department of Genetics, Cell and Immunobiology, Semmelweis University, Budapest, Hungary; Heart and Vascular
Centre, Semmelweis University, Budapest, Hungary, 9Department of Pharmacology and Pharmacotherapy, Medical
School, University of Pécs, Pécs, Hungary; Eötvös Lor�and Research Network, University of Pécs, Chronic Pain Research
Group, Pécs, Hungary; National Laboratory for Drug Research and Development, Pécs, Hungary
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Background/Purpose: Despite novel treatment strategies in rheumatoid arthritis (RA), approximately 20-30% of patients
remain symptomatic. The EULAR definition of difficult-to-treat (D2T) RA has recently been published with significant contri-
butions from our research group (1).Many causes can lead to D2T RA, such as degenerative alterations, psychosocial fac-
tors like stress and depression, and central nervous system (CNS) dysfunction, including neuroinflammation and
subsequent central pain sensitization. Recent literature suggests that peripheral blood mononuclear cells (PBMCs) can
reflect the pathophysiological mechanisms of the CNS. Our main goal was to compare the transcriptomic profiles of PBMCs
from D2T RA patients and healthy controls (HC) to identify differences in molecules and signaling pathways to reveal the con-
nection between pain and inflammation.

Methods: This study has been conducted in two centers. 14 D2T RA patients, meeting the 2021 EULAR definition for D2T
RA, and 11 HCs were included in Pécs, and 34 D2T RA patients and 20 HCs in Budapest, the data analysis for this group is
currently under evaluation. Patients were divided into different subgroups based on their inflammatory and pain parameters.
Transcriptomic analysis was performed using total RNA isolated from PBMCs through next-generation sequencing, and the
results were evaluated using bioinformatics tools. A clinical examination, including psychology and fMRI experiments, was
also conducted.

Results: D2T RA patients exhibited several differentially expressed genes compared to HCs, primarily involved in immune
cell migration, activation, cytokine- and chemokine-mediated signaling, and neuronal regulation. Thus far, we have identified
35 upregulated genes, including interleukin 15 (IL-15) and chemokine receptor 2 (CCR2), playing an essential role in main-
taining inflammation, and Sortilin1, contributing to neuropathic pain. 28 downregulated genes were found, e.g. tumor necro-
sis factor alpha-induced protein 3, which controls inflammatory responses. Compared to those with high inflammation and
low pain, the subgroup of D2T RA patients with high inflammation and high pain exhibited significant differences in their tran-
scriptomic profiles, particularly in the involvement of Type I Interferon and Interferon-β response. The results of the D2T RA
subgroup with high pain and low inflammatory parameters revealed potential pain-related genes, such as the cholesterol-
phospholipid efflux protein ABCA1 and EIF2AK2 encoding a serine/threonine kinase. Clinical and fMRI results and their cor-
relation with the transcriptomic data are currently under evaluation.

Conclusion: Our analysis revealed many differences in the transcriptomic profiles of different subgroups of D2T RA patients
and HCs. Therefore, PBMC transcriptomics proved to be a useful tool for identifying differentially expressed genes associ-
ated with pathophysiological mechanisms involved in inflammatory processes and pain sensitization. Confirming hypothe-
ses generated with this unbiased omics approach can facilitate the development of novel therapies.

(1) Nagy G et al. EULAR definition of difficult-to-treat rheumatoid arthritis Ann Rheum Dis 2021;80:31-35.

Disclosure: L. Gunkl-T�oth: None;G. Süt}o: None;G. Kum�anovics: None; J. Kun: None; P. Urb�an: None;A. Gyenesei:
None; P. Kir�alyhidi: None; G. Schett: None; G. Nagy: None; Z. Helyes: None.
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Association of a Treat-to-Target Management Approach with Physician
and Patient Reported Outcomes Among Real - World Patients with
Rheumatoid Arthritis Receiving Advanced Therapy in Europe

Douglas White1, Aditi Kadakia2, Oliver Howell3, Sander Strengholt4, Emily Goddard3, Sophie Barlow3 and Tsutomu
Takeuchi5, 1Waikato Clinical School, University of Auckland, Hamilton, New Zealand, 2AbbVie, Inc., North Chicago, IL,
3Adelphi Real World, Bollington, United Kingdom, 4AbbVie B.V., Mijdrecht, Utrecht, Netherlands, 5Keio University School
of Medicine and Saitama Medical University, Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease affecting the joints, causing swelling, stiffness,
and pain that impact a patient’s quality of life. EULAR treatment guidelines suggest using treat-to-target (T2T) for optimal
management of RA patients1 with evidence that T2T is effective when used with advanced therapies (AT)2. The clinical ben-
efits of T2T are well studied but evidence for T2T’s impact on patient reported outcomes (PROs) is limited. This study aimed
to assess the association between T2T, and PROs and clinician reported outcomes (CROs) for RA patients on AT in real
world clinical practice.

Methods: Data were sourced from the Adelphi RA XIII Disease Specific Programme™, a cross-sectional survey with retro-
spective data collection of rheumatologists and their RA patients in France, Germany, Italy, Spain, and the United Kingdom
from June 2021 - February 2022. Physicians reported whether a patient was currently on a T2T approach or not. Sensitivity
analyses were conducted with T2T defined more stringently, by including patient T2T goals (remission/low disease activity)
and consultation frequency (e.g. ≥3 or 4 in the last 12 months) in the definition. PROs were collected through the EQ-5D-5L,
EQ-VAS, Health Assessment Questionnaire Disability Index (HAQ-DI) and Functional Assessment of Chronic Illness
Therapy – Fatigue (FACIT-F). CROs included physician perceived disease activity (DAS28 scores: remission = < 2.6;
low = 2.6–3.2; moderate = 3.3–5.1; high = >5.1), pain and fatigue (none, mild, moderate, or severe). Multivariate regressions
(linear regressions for continuous, ordered logistic regressions for ordinal outcomes) were conducted to assess the impact
of T2T on PROs and CROs amongst AT patients. The model was adjusted for age, sex, body mass index, Charlson comor-
bidity index and physician perceived disease severity at diagnosis.

Results: A total of 971 RA patients were receiving AT at the time of data collection of which 610 (63%) were currently follow-
ing a T2T approach, of these 72%were female vs 65%who were not on T2T, 90% were white/Caucasian vs 86% and mean
(standard deviation) age was 50.6 (12.5) vs 53.1 (13.5) years old, respectively. A T2T approach was associated with signif-
icantly higher (better) EQ-5D-5L, EQ-VAS, and FACIT-F scores and lower (better) HAQ-DI scores. Patients on T2T experi-
enced problems with activities of daily living less than patients not on T2T (Table 1). T2T was also associated with
significantly greater odds of patients being in physician perceived remission and having no pain (Table 2). Despite the asso-
ciation with better FACIT-F scores, T2T was not significantly associated with less physician perceived fatigue.

Conclusion: T2T in RA was associated with significantly better PROs such as overall and domain scores for EQ-5D-
5L, HAQ-DI, and FACIT-F. Patients on T2T reported a greater likelihood of being able to conduct daily activities without dif-
ficulties or problems compared to those not on T2T. T2T was also associated with better CROs such as remission and
no pain.
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Odds ratio >1 shows the patient on T2T is more likely to have the outcome = 1 (positive outcome). Margin outputs are calculated are calculated
from the regression equation seeing the change in outcome for each treatment, while all other covariates are taken as their mean value

Only PRO domains with best outcomes and significant values included. PRO key (range): Range in brackets indicates for each PRO whether a
higher or lower score is a better outcome for patients 1EQ-5D-5L utility score – Germany Tariff (0.0-1.0)=higher; 2EQ-VAS (1.0-100.0)=higher;
3HAQ-DI (0.0-3.0)=lower; 4FACIT-F (0.0-52.0)=higher. Margin outputs are calculated using the regression equation and are the predictions for
each group if all other covariates are at their mean value. Margin outputs were calculated for patients on T2T and those not on T2T and the differ-
ence has been reported. Odds ratio >1 shows the patient on T2T is more likely to have the outcome = 1 (positive outcome). PRO domain model
outcomes: *EQ-5D-5L: 0 = I have problems’ (includes ‘Slight problems’, ‘Moderate problems’, ‘Severe problems’, ‘Unable to do’) 1 = ‘I have no
problems’. †HAQ-DI: 0 = With difficulty (includes ‘With some difficulty’, ‘With much difficulty’ and ‘Unable to do’), 1 = ‘Without any difficulty’.
‡FACIT-Fatigue: 0 = Presence of fatigue (‘Includes a little bit’, ‘Somewhat’, ‘Quite a bit’ and ‘Very much’), 1 – ‘Not at all’.
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Background/Purpose: To identify risk of serious infections (SI) according to initial treatment strategy, using conventional
synthetic disease modifying anti-rheumatic drugs (csDMARD) and corticosteroids, in patients recruited to the National Early
Inflammatory Arthritis Audit.

Methods: An observational cohort study design was used. Population included adults in England with new diagnosis of
rheumatoid arthritis (RA), all fulfilling ACR/EULAR 2010 criteria, between April 2018-March 2021. Outcome studied was SI
defined by infections requiring hospitalisation (primary admission reason/ nosocomial acquisition) or death (SI stated on
death certificate), identified using UK National Health Services (NHS) Digital linkage. Hazard ratios were calculated using sin-
gle failure Cox proportional hazards models, with confounders adjusted models (age, gender, smoking status, comorbidi-
ties, social deprivation) and fully adjusted models included disease factors (seropositivity, 28-joint disease activity score/
DAS28). Individuals were considered at risk from date of RA diagnosis and censored at SI event, death, or March 2021
(whichever was earlier).

Results: 20,060 patients with RA were included. Initial DMARD therapy was known for 19,572 patients, of which 11,966 on
MTX based strategy, 2789 on csDMARDs combination strategy and 15,319 on corticosteroids. Baseline characteristics
categorized by starting (MTX) strategy were: Mean age was 59.6 (+/-15); 62% were female. Smoking status: 20% current;
30% ex-smokers. Comorbidities: 21% hypertension; 9% diabetes; and 10% lung disease. Rheumatoid Factor/CCP anti-
bodies were positive in 69%. At presentation, median scores were 5.1 (interquartile range IQR: 4.3-6.0) for DAS28, 1.1
(IQR: 0.6-1.7) for health assessment questionnaire (HAQ) and 23 (IQR: 16.0-23.0) for musculoskeletal health questionnaire
(MSKHQ). There were 519 SI admissions and 17 SI deaths, corresponding to incidence rates per 100 person-years for
admissions: 3.19 [95% CI: 2.93-3.48] and deaths: 0.10 [95% CI: 0.06-0.16]. In fully adjusted models, increasing age pre-
dicted both SI admissions and deaths. Being a smoker, having comorbidly (i.e diabetes mellitus, lung disease), disease
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activity, symptom burden measured by MSKHQ and disability by HAQ all associated with SI admission. For each 1 unit
increase in DAS28, the risk of SI increased by 8% (hazards ratio HR 1.08 [95% CI:1.01-1.16]). Seropositivity did not associ-
ate with SI. Methotrexate based strategies 0.75 [95% CI:0.62-0.91] and csDMARDs combination therapy 0.7 [95%
CI:0.53-0.94] were significantly related to lower SI admissions. In unadjusted models, corticosteroid was associated with
higher SI admissions 1.29 [95% CI:1.10 -1.62], but in fully adjusted model association was no longer significant. csDMARDs
strategies were not significantly associated with SI deaths in any of the models.

Conclusion: Patient and disease factors at diagnosis appear to an important predictor of SI. Infection risk appears to be
greatest in those with higher RA disease activity. An important limitation is that NEIAA registry does capture data on treat-
ment changes over time and steroids data beyond baseline.

Disclosure: M. Adas: None;B. Katie: None;M. Russell: Eli Lilly, 6, Janssen, 6; I. Karafotias: None;D. Nagra: AbbVie/
Abbott, 6; S. Norton: Janssen, 6, Pfizer, 6; M. Garton: None; J. Galloway: AbbVie, 2, 5, 6, AstraZeneca, 5, Biogen,
6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.
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Background/Purpose: Some sleep disorders (SD) are more prevalent in patients with chronic inflammatory diseases, such
as Rheumatoid Arthritis (RA). However, most of the research has focused on obstructive sleep apnea (OSA), and less is
known about other SD (i.e., insomnia, restless legs syndrome [RLS]). The incidence of SD over time is also not well under-
stood. Therefore, we aimed to examine the incidence of sleep disorders in patients with RA vs comparators without RA over
time and by serologic status.

Figure 1. Cumulative incidence of sleep disorders in patients with incident RA in 1980-2009 vs non-RA comparators
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Methods: This retrospective population-based cohort study included residents of a geographically defined area, aged
≥50 years when they met 1987 ACR criteria for incident RA in 1980-2009. All these patients were followed until death/
migration or 12/31/2021 and matched 1:1 on age, sex, and calendar year with non-RA comparators. SD were identified
based on two ICD 9/10-CM codes and data were abstracted via manual record review. Demographics, medical comorbidi-
ties, laboratory data on RA characteristics were collected. We investigated the association between RA and sleep disorders
by using Cox models, adjusting for age and sex. P-value < 0.05 was considered significant. All analyses were performed
using SAS version 9.4.

Results: A total of 573 patients with RA were studied (mean age 65.5 ±10.3 years, 66% female, 95% White, mean body
mass index 28.1 ±6.1 kg/m2; 62% RF/Anti-CCP positive) along with 573 matched non-RA comparators. At RA incidence/
index date, there were no differences in the prevalence of any SD in patients with RA vs non-RA controls (13% vs 14%,
respectively) and by SD subtype: insomnia (6% vs 6%), OSA (7% vs 7%), RLS (2% vs 2%). During a median follow-up of
13.9 years in the RA cohort and 15.1 years in the non-RA cohort, SD developed in 129 patients with and 113 patients with-
out RA. RA patients experienced a borderline increased risk for any SD (age- and sex-adjusted hazard ratio:1.29; 95% CI:
1.00-1.66, p=0.05) (Figure 1). The most common types of SD were OSA and insomnia.

When comparing seropositive and seronegative patients with RA, there was no difference in the development of any SD (HR:
1.17; 0.82-1.67) or OSA (HR: 0.95; 95% CI: 0.59-1.54). However, seronegative patients were more likely to develop insom-
nia than seropositive patients (HR: 1.81; 95% CI: 1.09-3.03). This association persisted after adjusting for age, sex, smoking
and obesity (HR 1.94, 95%CI 1.16-3.27). In addition, the incidence/diagnosis rate of SD increased over time by decade of
RA incidence/index date (i.e., 1980-1989, 1990-1999, and 2000-2009) in both cohorts (Figure 2), and this association per-
sisted even adjusting for age, sex, smoking status and obesity.

Conclusion: Our study findings indicate that RA patients tend to experience an increased risk for any SD after the index
date. Patients with seronegative RA had significantly higher risk of insomnia compared to seropositive RA patients. The
increased incidence rate of SD by decade of RA incidence/ index, likely reflects higher awareness and improved recognition
of SD in more recent years. Further research is ongoing by our group to understand the underlying mechanisms for these
associations, in order to inform preventive and management options for SD in patients with RA.

Disclosure: R. Kumar: None; E. Lovering: None; C. Kodishala: None; S. Achenbach: None; D. Carvalho: None;
C. Crowson: None; J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9; E. Myasoedova: None.

Figure 2. Cumulative incidence of sleep disorders in patients with incident RA in 1980-2009 vs non-RA comparators by decade
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Background/Purpose: Patients with rheumatoid arthritis (RA) have increased risk for Alzheimer’s disease and related
dementias (AD/ADRD). Recent studies have reported an association between RA disease activity and risk of AD/ADRD,
suggesting that inflammation can be an important contributor to this association. It is unknown whether having more RA
flares or spending more time in RA flare increases the risk of AD/ADRD incidence. We examined the role of RA flare and
remission on the risk of AD/ADRD.

Methods: This population-based study was conducted on an inception cohort of patients with RAwhowere residents of a geo-
graphic area and aged ≥50 years when they met 1987 American College of Rheumatology criteria for RA in 1980-2014 with fol-
low up until 12/31/2019. Flare/remission status was obtained via medical record review. A worsening of disease status requiring
initiation/escalation of therapy or a documentation such as ‘flare up’, ‘ongoing’ and ‘active’ in the medical records was consid-
ered a ‘RA flare’. While remission was defined as absence of disease activity based on documentation such as ‘remission’, ‘qui-
escent’, ‘no activity’, or swollen and tender joints (≤1) along with normal inflammatory markers. Visits not classified as flare or
remission were counted as intermediate activity. Flares were considered to start on the first date they were documented and
to resolve halfway to the next visit where the status was changed (definition 1). In definition 2, ‘acute flares’ were defined to last
≤6 weeks and patients were considered to have intermediate activity from the 6 week point until the next clinical visit. Incident
dementia was defined by presence of two ICD9/10 codes for AD/ADRD at least 30 days apart. Cox models with time-
dependent covariates were used to assess the association of RA flares with AD/ADRD, adjusting for age, sex and year of RA.

Results: The study included 771 patients with RA (mean age 65.1 years, 65.4% females). During median follow up of
7.7 years, 77 (10%) patients developed AD/ADRD. During a total of 11,085 medical visits (12 median visits per patient),
patients were flaring at 3,608 (32.5%) visits and were in remission at 2,631 (23.6%) visits. Median total duration of time spent
in RA flare was 46.4 weeks (IQR: 12.9-137.4). Using definition 1, we found no evidence of a higher risk of incident AD/ADRD
when in a RA flare vs remission (HR 1.10; 95% CI: 0.63-1.89). Using definition 2, RA flare was associated with a 2-fold higher
risk of AD/ADRD (HR 2.00; 95%CI: 0.93-4.27), but this association did not reach statistical significance. When we examined
cumulative time spent in each active flare (using either definition of flare) and intermediate activity, we observed a non-

Table: Association between RA flare and time spent in a flare with incident Alzheimer’s disease and related dementias.
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significant trend towards increased risk (3-5% per year time spent in active flare or intermediate activity) of incident AD/ADRD
compared to time spent in a state of remission (Table).

Conclusion: Our findings indicate that flares of RA disease activity are common and may have a detrimental effect on cog-
nitive status. More studies are needed to understand the mechanisms underlying the association between RA and
AD/ADRD, and whether tight control of inflammation and improved flare management in patients with RA may confer long
term cognitive benefits.

Disclosure: C. Kodishala: None; T. Gunderson: None; E. Lovering: None; R. Kumar: None; C. Crowson: None;
J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9; E. Myasoedova: None.
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Background/Purpose: While analysis of synovial fluid white blood cell counts (WBCs) is performed in clinical practice for
diagnosing septic arthritis and differentiating noninflammatory from inflammatory forms of arthritis, the connection between
features of paired synovial fluid and tissue has not been explored. This study seeks to explore the relationship between
paired synovial fluid cell counts, synovial histopathology, clinical features, and disease activity.

Methods: Patients meeting ACR/EULAR 1987 and/or 2010 rheumatoid arthritis (RA) classification criteria were recruited
prior to elective total knee arthroplasty. All patients provided written informed consent (HSS IRB # 2014-233). Demo-
graphics, RA patient reported outcome measures (PROMs), tender and swollen joints, ESR, CRP, RF, and CCP were col-
lected. Synovial fluid was obtained via arthrocentesis performed immediately before surgery. Absolute and differential cell
counts were performed, and synovial histopathology using hematoxylin and eosin (H&E) was performed on tissue. An expert
musculoskeletal pathologist scored 14 synovial histologic findings: synovial lymphocytic inflammation, mucoid change,
fibrosis, fibrin, germinal centers, lining hyperplasia, polymorphonuclear neutrophils (PMNs), detritus, plasma cells, binucle-
ated plasma cells, Russell bodies, sub-lining giant cells, synovial lining giant cells, and mast cells (available at www.hss.
edu/pathology-synovitis). Relationships between synovial fluid and tissue data were measured with Pearson’s correlations.

Results: We included 25 patients. Mean age = 68.12 years, mean disease duration = 16.25 years, indicating longstanding
disease, mean DAS28-ESR = 4.86 indicating moderate disease activity. Further characteristics of the cohort divided by non-
inflammatory vs inflammatory synovial fluid (WBC threshold of 2000 cells/microL) are included (Table 1). Synovial fluid WBC
was positively correlated with synovial lymphocytic inflammation (SLI), neutrophil infiltration, CRP, and ESR. Of the other
synovial histologic features, mucoid degeneration approached significance. Percentage of PMNs in the synovial fluid was
positively correlated with PMN infiltration. Percentage of monocytes in the synovial fluid was negatively correlated with
PMN infiltration and SLI. Synovial fluid total WBC had no significant correlation with disease activity or PROMs in our cohort.
Overview of correlations with associated statistical values included (Table 2, Table 3).
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Conclusion: Preliminary results suggest that synovial fluid characteristics are informative and correlate with inflammation in the
underlying synovial tissue, but not with disease activity. CRP, present in subclinical synovitis,1 is strongly correlated with syno-
vial fluid WBC. Further analysis of synovial fluid might increase insight into RA pathophysiology and disease control.

References

1. Orange DE, Agius P, DiCarlo EF, et al. Histologic and Transcriptional Evidence of Subclinical Synovial Inflammation
in Patients With Rheumatoid Arthritis in Clinical Remission. Arthritis Rheumatol Hoboken NJ. 2019;71(7):1034-1041.
doi:10.1002/art.40878

1 = mean (SD) 2 = n(%) *Between groups p-value calculated using t-test. RF = rheumatoid factor; CCP = cyclic citrullinated protein; ESR = eryth-
rocyte sedimentation rate; CRP = C Reactive Protein; DAS28 = disease activity score using 28 joints; CDAI = clinical disease activity index; WBC =
absolute white blood cell count; Polys% = percentage white blood cells in synovial fluid that are polymorphonuclear neutrophils; Monos% = per-
centage white blood cells in synovial fluid that are monocytes; Lymphs(%) = percentage white blood cells in synovial fluid that are lymphocytes;
PMN = polymorphonuclear neutrophils; Bolded values significant p<0.05
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Table 1: Progression of mean coagulation markers. * Significantly different from baseline, p < 0,05. TNF = tumor necrosis factor, JAK = Janus
kinase, F1+2= prothrombin fragment 1+2, VWF= von Willebrand factor, TAT= thrombin-antithrombin complex, FIX= Factor 9, PT = prothrombin
time, aPTT = activated partial thromboplastin time.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with a 2-fold higher risk of venous thromboembolism (VTE)
compared with the general population. The immune system and hemostatic system are closely linked by a shared origin.
Inflammation affects thrombotic responses by upregulating procoagulants and downregulating anticoagulants and fibrinoly-
sis. Tumor necrosis factor (TNF), an important mediator in the inflammatory pathway, induces a disbalance between the
coagulation system and fibrinolytic system, resulting in a hypercoagulable state. In addition, several studies have suggested
that some Janus kinase-inhibitors (JAKi) might be associated with an increased risk for VTE. However, the underlying path-
ogenic mechanisms have yet to be elucidated. Our objective was to compare changes in hemostatic parameters during
treatment with TNF-blockers and JAKi in RA.

Methods: Biomarkers for the coagulation system, including D-dimer, fibrinogen, PT, aPTT, F1+2, TAT, F IX and vWF, were
prospectively measured in 121 consecutive RA patients: 83 patients treated with aTNF and 38 patients with JAKi. Data were
collected at baseline, after 1, 3, and 6 months.

Figure 1: Progression of coagulation markers. F1+2= prothrombin fragment 1+2, VWF= von Willebrand factor, TAT= thrombin-antithrombin com-
plex, FIX= Factor 9, PT = prothrombin time, aPTT = activated partial thromboplastin time.
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Results: Mean age for all patients was 57 (±14) years, 76% were female. Mean DAS28-CRP at baseline for TNF-inhibitor
group was 3.6 (±1.3) and 4.1 (±1.4) for JAKi group, steadily declining in aTNF users, while decreasing in JAKi users with
an intermittent peak at 3 months. Baseline coagulation markers levels were comparable between the groups. D-dimer and
vWF levels were slightly higher in the JAKi group (p = 0.30 and p = 0.08, respectively), while F IXa levels were lower
(p = 0.17). D-dimer and fibrinogen levels steadily declined in the aTNF group, while fluctuating in the JAKi group, with a peak
at 3 months with a subsequent decline thereafter (Figure 1). In aTNF users, TAT increased slightly during follow-up. VWF, PT
and aPTT remained relatively stable, while F IXa and F 1+2 showed an increase after 3 months of follow-up, after which they
returned to baseline. In JAKi users, D-dimer, fibrinogen, VWF and F 1+2 fluctuated, with a peak after 3 months and then a
subsequent decline. F IX and PT initially decreased slightly but increased steadily after 6 months, while TAT and aPTT
remained stable during follow-up.

Conclusion: The pro-thrombotic tendency in active RA declined during effective treatment with both aTNF as well as JAKi.
A gradually decrease in D-dimer and fibrinogen was seen after 6 months of treatment. The transient increase of coagulation
activation in JAKi users at three months coincided with increased disease activity. Altogether, our data suggests that an
increased VTE risk in the first six months due to wither treatment aTNF or JAKi seems unlikely. Whether or not the risk
increases beyond this time period remains to be investigated.

Disclosure: R. Hansildaar: None; R. Raadsen: None; M. Heslinga: None; M. Nurmohamed: None.
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Background/Purpose: Quantitative computed tomography (QCT) methods have been developed to automatically quantify
parenchymal lung features on chest CT imaging. There have been limited investigations of QCT in RA participants and non-
RA comparators or studies of the mortality impact of QCT features in RA. We hypothesized that RA would be associated
with increased interstitial changes and emphysema, as determined by QCT. We also hypothesized that QCT scoring of inter-
stitial and emphysematous lung changes would identify RA patients at higher mortality risk.

Methods:We investigated associations between RA and QCT features in COPDGene, a multicenter cohort study of current
or former smokers that excluded participants with known interstitial lung disease or bronchiectasis. We identified partici-
pants with and without RA using RA self-report and DMARD use. We assessed the lung parenchyma in each scan using a
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k-nearest neighbors classifier that categorizes regions of interest into normal lung, interstitial changes, or emphysema using
the local tissue density and distance from the pleural surface. Interstitial changes were subclassified into reticular, subpleural
line, linear scar, honeycombing, centrilobular nodule, nodular, and ground glass. Each feature was summed and standard-
ized to total lung volume. We examined associations between QCT features and RA using multivariable linear regression. We
dichotomized participants using the 75th percentile for each QCT feature among non-RA participants and investigated mor-
tality associations by RA status and QCT features using Cox regression. We examined multiplicative interactions between
RA and continuous interstitial and emphysema percentages and additive interactions between RA status and >75th percen-
tile of QCT features and mortality.

Results: We analyzed 82 RA cases and 8820 non-RA comparators. RA was associated with a lower percentage of normal
lung (85.8% vs. 91.0% p=0.0001), increased interstitial changes (7.0% vs. 4.8%, p< 0.0001) and no statistically significant
difference in emphysema (2.6% vs. 1.9%, p=0.09) compared to non-RA comparators. In linear regression analyses adjusted
for age, sex, smoking status, pack-years, and body mass index, RA was associated with increased interstitial changes
(β=1.7±0.5, p=0.0008) but not emphysema (β=1.3±1.7, p=0.44). The combination of RA and >75th percentile of emphy-
sema had significantly higher mortality compared to both non-RA participants (HR 5.86, 95%CI 3.75-9.13) and RA partici-
pants (HR 5.56, 95%CI 2.71-11.38) with < 75th percentile of emphysema. There were statistically significant interactions
between RA and emphysema for mortality (multiplicative: p=0.014; additive: attributable proportion 0.53, 95%CI
0.30-0.70, p< 0.0001).
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Conclusion: Using machine learning-derived QCT data in a cohort of smokers, we found that RA was associated with
increased interstitial changes, even after adjustment for smoking and other lifestyle factors. The combination of RA and
emphysema conferred greater than 5-fold increased mortality.

Disclosure: G.McDermott: None;K. Hayashi: None;M.Moll: Bayer, 5;M.Cho: AstraZeneca, 2, Bayer, 5, GSK, 5, Illu-
mina, 6; K. Yoshida: None; T. Doyle: None; G. Kinney: None; P. Dellaripa: None; Z. Wallace: BioCryst, 2, Bristol-
Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas,
1, 2; E. Regan: None; G. Hunninghake: Boehringer-Ingelheim, 2, Chugai Pharamaceuticals, 2, Gerson Lehrman
Group, 2; E. Silverman: Bayer, 5; S. Ash: Boehringer-Ingelheim, 5, Quantitative Imaging Solutions, 8, 10, Verona Phar-
maceuticals, 1;R. San Jose Estepar: Boehringer-Ingelheim, 5, Chiesi, 6, Imbio, 9, Insmed, 5, Leuko Labs, 2, Lung Bio-
technology, 5; G. Washko: Boehringer-Ingelheim, 5, Janssen, 2, Novartis, 2, Pulmonx, 2, Quantitative Imaging
Solutions, 8, Vertex, 2; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead,
2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2.
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Background/Purpose: Although the modern RA treatment armamentarium has led to significant improvements in
response rates and outcomes, some RA patients inadequately respond to multiple lines of treatment. The ability to study
these "treatment refractory" RA patients is limited by small numbers of patients meeting criteria, even at high volume centers.
In the cancer field, the general challenge of engaging small patient subsets for research led to the development of a novel
"crowdsourced" bioinformatics research platform to recruit and study extreme outlier responses to chemotherapy frommul-
tiple sites/sources. Here we report the adaption of this novel platform to study genetic and clinical risk factors for inadequate
response to multiple biologic and targeted synthetic DMARD medications (b/tsDMARDs) in RA.

Methods: RA Non-responders to Treatment (RANT) is a "crowdsourced" cohort study (target size n=300) using a bioinfor-
matics platform investigating genetic and clinical predictors of non-response to b/tsDMARD medications. RA patients who
have failed two or more b/tsDMARDs (including at least one TNF inhibitor) are eligible. A combination of traditional and
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multimedia recruitment advertises the study: direct in-person clinic recruitment, dissemination of trial information to patients
identified in established RA registries (ACR RISE, FORWARD), and social media publicizing the study to patients and rheu-
matologists via Twitter and Facebook. Study details are posted for the general public on clinicaltrials.gov.

The study process is detailed in Figure 1. Interested patients complete a self-directed online informed consent that includes
access to electronic health records though a third-party vendor as well as RA treatment and disease status questionnaires.
After study staff confirm eligibility by reviewing patient responses, patients receive a blood sample kit by mail, have blood
sample tubes drawn locally, and return the kit by mail to the study genomic lab for whole genome sequencing. Clinical
and genetic factors of RA treatment non-responders will be compared to established groups of RA treatment responders
from established research cohorts. Patients will receive a copy of their medical records and genetic sequence data.

Results: Baseline characteristics of the first 107 recruited patients are detailed in Table 1. The majority were female (91.6%)
with mean age 59.8 years and mean RA duration of 22 years. The mean number of b/tsDMARDs prescribed was 5.1
(SD 2.2). The most successful recruitment methods have been through an established patient-reported research databank
(45.8%) and direct in-person recruitment of patients in clinic (39.2%).

Conclusion: This protocol describes a "crowdsourced" recruitment and online enrollment/consent procedures to investi-
gate RA treatment non-responders. Similar methods may be useful for investigating rare rheumatology diseases, outcomes,
or patient subsets that are difficult to reach or recruit by traditional research methods. Study results will demonstrate the fea-
sibility of these research methods in future rheumatology research and inform the potential clinical and genetic predictors of
treatment refractory RA.

Disclosure: G. McDermott: None; M. Jeffway: None; T. Seyok: None; H. Zhang: None; K. Dahal: None;
D. Weisenfeld: None;M. Vella: None; T. Johansson: None; G. Schmajuk: None; K. Michaud: None; C. Perry: None;
S. Churchill: None; K. Liao: UCB, 2.
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Background/Purpose: Rheumatoid arthritis (RA) is one of the most prevalent chronic inflammatory diseases in which syno-
vitis gradually leads to polyarthritis and joint destruction. Poor response to initial therapy may contribute to progressive dis-
ease activity, high costs, and side effects. Given the explosive growth in the number of electronic health records (EHRs), we
constructed machine learning models to predict disease activity and assess the effectiveness of treatment prior to the actual
start of treatment.

Methods: This multicenter, prognostic study included 1864 patients with RA from 5 tertiary hospitals in China. Electronic
health records (EHRs) were collected from 2016 to 2021. The Peking University People’s Hospital (PKUPH) cohort was used
for training and internal validation. The multicenter cohort was used for external validation. Multi-dimensional variables
arranged sequentially (baseline, 3 months, and 6 months after treatment), including demographic features, laboratory tests,
and medication history information, were involved in machine-learning model construction. Different algorithms were
selected to predict disease activity 6 months after treatment. External validation involved multicenter participants. The Dis-
ease Activity Score in 28 joints-Erythrocyte Sedimentation Rate (DAS28-ESR) ≤ 2.6 was categorized as the primary
outcome.

Table 1. The baseline characteristics of the study population Data that are not normally distributed are presented as the medians and interquartile
ranges (IQRs) unless otherwise indicated. CRP=C-reactive protein; DAS28=disease activity score using 28 joint counts; ESR=erythrocyte sedi-
mentation rate; TJC28=tender joint count (of 28); SJC28=swollen joint count (of 28); PtGA=patient global assessment of disease activity;
RF=rheumatoid factor; Anti-CCP=anti-cyclic citrullinated peptide. * indicates a significant difference.

Figure 1. Evaluation of predictive machine learning models using the area under the receiver operating characteristic curve for primary outcome.
The area under the receiver operating characteristic curve (AUROC) of machine learning (ML) models is displayed. Different colors were used to
represent ML models. The results were attained from tests in the Peking University People’s Hospital (PKUPH) cohort. DNN=deep neural network;
SVM=support vector machine; AdaBoost=adaptive boosting.
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Results: A total of 1629 patients from Peking University People’s Hospital (PKUPH) and 235 multicenter patients were
included (number [%] female, 1353 [83.1] vs 197 [84.5]). There were significant differences in disease activity at baseline
between the PKUPH and multicenter cohorts at baseline (median [IQRs] DAS28-ESR, 5.4 [4.8, 6.2] vs 6.1 [5.5, 6.7]). For
the primary outcome, the best-performing predictive model attained an accuracy of 96.8% and an area under the receiver
operating characteristic curve (AUROC) of 0.984 [sensitivity of 98.9%, specificity of 85.2%, positive predictive value (PPV)
of 96.9%, and negative predictive value (NPV) of 94.4%]. Notably, in external validation, the best accuracy of 92.7% and
AUROC of 0.977 were achieved. We also tested the performance of machine learning models with the secondary outcome
(DAS28-ESR >5.1 for high disease activity, >3.2 to ≤5.1 for moderate disease activity, >2.6 to ≤3.2 for low disease activity,
≤2.6 for remission). The DNN model displayed an accuracy of 70.4% and an AUROC of 0.898, which is acceptable.

Conclusion: EHRs including multiple, sequential time nodes can be used to construct and improve machine learning models.
Deep learningmodel can accurately predict the effectiveness of treatment within a moderate sample size. Constructing machine
learning models to predict disease activity in patients with rheumatoid arthritis had significant benefits across distinct hospitals.

Disclosure: Z. Yun: None; C. Li: None; Z. Li: None.
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Figure 2. Evaluation of predictive machine learning models using the area under the receiver operating characteristic curve for external validation.
The area under the receiver operating characteristic curve (AUROC) of machine learning (ML) models is displayed. Different colors were used to
represent ML models. The results were attained from tests in the Peking University People’s Hospital (PKUPH) cohort. DNN=deep neural network;
SVM=support vector machine; AdaBoost=adaptive boosting.
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Background/Purpose: Rheumatoid arthritis (RA) is one of the most common autoimmune diseases and despite many ther-
apeutic options, an unmet medical need persists for novel therapies in RA. Protein citrullination is a post-translational mod-
ification in which arginine is converted to citrulline through a process mediated by the activity of peptidylarginine deiminase
enzymes. Citrullination is an important driver of RA pathogenesis and autoantibodies against citrullinated proteins are
observed in majority of RA patients. We have developed a novel autologous chimeric antigen receptor (CAR) Treg therapy,
SBT777101, that is designed to suppress inflammation in RA patients by utilizing a targeting domain directed against a sub-
set of citrullinated antigens (Van der vurst de vries, ACR 2022). An enzyme-linked immunosorbent assay (ELISA) was devel-
oped to characterize the level of CAR-reactive antigens in RA patients.

Methods: An ELISA assay using a capture antibody derived from the binding domain of SBT777101 was used to measure
the level of citrullinated proteins in synovial fluid (n = 176 RA, n = 54 non-RA) and serum (n = 130 RA, n = 15 non-RA). Levels
of citrullinated proteins as evaluated by the ELISA assay, were compared to the activity produced by the antigen in a CAR-
expressing cell-based assay. Additionally, the level of citrullinated antigens were compared to the levels of inflammatory
markers in a set of matched serum and synovial fluid samples (n = 50).

Results: In RA patients with active disease, elevated protein citrullination was detected in 84% of synovial fluid samples and
in 48% of serum samples (n = 50 matched synovial fluid and serum). Citrullinated antigen in synovial fluid correlated with
levels of the antigen in serum (n = 50, Spearman R = 0.41, p < 0.05). The levels were higher by 4.6-fold in synovial fluid com-
pared to serum which was reflected by more activity as detected by the CAR-expressing cell-based assay in synovial fluid.
Additionally, levels of CAR-specific citrullinated antigens as measured by ELISA significantly correlated with the level of activ-
ity measured in the CAR-expressing cell-based assay (n =50, Spearman R = 0.48, p < 0.05) and with several markers of
inflammation measured in synovial fluid (TNFα, IL1β, IL6, IL12p70, IP10 and MIP1α) and in serum (CRP and IL6) of these
patient samples.

Conclusion: In summary, we were able to detect CAR-reactive citrullinated antigens for SBT777101 in synovial fluid and
serum and these levels correlated with ability to activate the CAR in a cell-based assay, and with several inflammatory
markers both in synovial fluid and serum. The presence of these CAR-reactive citrullinated antigens and inflammatory
markers will be further evaluated in an upcoming planned phase 1 study.

Disclosure: S. Charmsaz: Sonoma Biotherapeutics, 12, Stock holder; J. Tracy: Adaptive Biotechnologies, 12, Stock
holder, Sonoma Biotherapeutics, 11, 12, Stock holder; E. Whalen: Sonoma Biotherapeutics, 3, 11; J. Bui: Bristol-
Myers Squibb(BMS), 11; A. van der Vuurst de Vries: None; V. Malmström: Eli Lilly, 1, Janssen, 5, ONO, 1, Pfizer, 5;
M. Blake: None.
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Background/Purpose: The efficacy and safety of upadacitinib (UPA), an oral reversible Janus kinase inhibitor, have been
shown in patients (pts) with moderate/severe RA in the SELECT clinical trial program, both as monotherapy and as part of
combination therapy1. However, real-world (RW) data on UPA in clinical practice are limited. This analysis presents
6-month data on the effectiveness and safety of UPA in pts with moderate/severe RA in RW clinical practice.

Methods: UPHOLD (NCT04497597) is an ongoing, international, observational cohort study of UPA-naïve adults (aged
≥18 years) with moderate/severe RA, who received UPA 15 mg once daily (QD) as per the product label, with the decision
to initiate UPA made before study enrollment. This 6-month interim analysis includes data reported between the study start
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date of Oct 16, 2020 and data cutoff of Apr 20, 2023. The co-primary endpoints are: 1) proportion of pts achieving
DAS28-CRP remission (< 2.6) at 6 months, and 2) proportion of pts achieving DAS28-CRP remission at 6 months who con-
tinue to receive UPA and maintain remission (or have a ≤0.6-point increase in DAS28-CRP) at 12 months; only the first of
these is reported here. Secondary and exploratory efficacy endpoints reported include proportion of pts achieving
DAS28-CRP low disease activity (LDA; ≤3.2) at 6 months and change from baseline to 6 months in pt-reported outcomes
(PROs). Safety (reported as % of pts with adverse events [AEs]) and PROs (as observed [AO] data) were assessed in the full
analysis set (FAS; all pts who received ≥1 UPA dose). DAS28-CRP remission and LDA were analyzed using modified non-
responder imputation (mNRI; discontinuations before 6 months for any reason were treated as non-responders) in a
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modified FAS (mFAS; all pts within the FAS who completed 6 months of UPA treatment and had DAS28-CRP data available,
and pts who discontinued the study before 6 months for any reason). Remission and LDA at 6 months were also analyzed
AO in the mFAS population.

Results: Of the 1732 pts enrolled, 1715 received ≥1 UPA dose (FAS), of whom 223 (13%) prematurely discontinued the
study before 6 months. The most common primary reasons for discontinuation were AEs and lack of efficacy (n=72
[4.2%] each). Pt demographics and disease characteristics at UPA initiation are summarized in Table 1. Of the 1104 pts in
the mFAS, 44.5% (mNRI) and 55.7% (AO) achieved DAS28-CRP remission at 6 months, and 56.3% (mNRI) and 70.6%
(AO) achieved DAS28-CRP LDA at 6 months (Figure). Improvements from baseline to 6 months were observed across
PROs (Table 2). AEs reported were: any AE (36.4% of pts), serious AEs (4.5%), serious infection (1.7%; most commonly
COVID-19), herpes zoster (2.5%), creatine phosphokinase elevation (0.5%), malignancy excluding non-melanoma skin can-
cer (NMSC; 0.3%), NMSC (0.4%), venous thromboembolic events (0.4%), and deaths (0.3%). No major adverse cardiovas-
cular events were reported.

Conclusion: The results from UPHOLD suggest that UPA 15 mg QD is effective for the treatment of moderate/severe RAin
RW practice, with almost half of pts achieving remission at 6 months. The benefit–risk profile of UPA remains favorable in the
RW, consistent with that observed in Phase 3 clinical trials1.

Reference:
1. Conaghan PG, et al. Drug Saf 2021;44:515–30
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12, has received financial support, Sandoz, 12, has received financial support; S. Hsieh: None; T. Gao: AbbVie, 3, 11;
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Background/Purpose: Rituximab targets CD20-bearing B cells and is used to treat Rheumatoid Arthritis (RA). Common
Variable Immune Deficiency (CVID) is a primary immune deficiency syndrome with immune dysregulation, hypogammaglo-
bulinemia, and recurrent infections. It was hypothesised that iatrogenic B cell depletion could produce a CVID-like pheno-
type. We sought to evaluate the safety of long-term Rituximab administration in RA patients.

Methods: A systematic review of the Medline/Embase, Web of Science, and Cochrane Library databases was
conducted until February 2023. Observational studies in RA populations evaluating the safety of >2 courses of Rituximab,
and/or >12months’ exposure to Rituximab were included. Exclusion criteria were case series, short-term exposure to Ritux-
imab, or studies with patients under 16 years of age. Data on adverse events (hypogammaglobulinemia, severe infections,
serious adverse events) were extracted. Pooled incidence rates of adverse events were calculated by random-effects
meta-analysis.

Results: Twenty-three studies were included, reporting 253 episodes of hypogammaglobulinemia, 964 severe infections,
and 1,903 severe adverse events, from a total 19,855 patient-years (PY) exposure. Their pooled incidence rates/100PY
were 1.57 [95% confidence interval (95%CI) 1.24-1.89], 3.22 (95%CI 2.95-3.48), and 8.07 (95%CI 7.60-8.54), respectively.
Event rates did not increase with longer duration of exposure.

Incidence of hypogammaglobulinemia
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Conclusion: The safety risk of long-term exposure to Rituximab appears to be consistent over time. However, there was
high heterogeneity in the outcomes, limited data on use beyond 5 years, and risk of bias was substantial. More research
on long-term safety of Rituximab is required to address this.

Disclosure: I. Karafotias: None; J. Rothwell: None; M. Adas: None; B. Katie: None; M. Russell: Biogen, 6, Eli Lilly,
5, 6, Galapagos, 6, Menarini, 6, UCB, 5; S. Norton: Janssen, 6, Pfizer, 6; J. Galloway: AbbVie, 2, 5, 6, AstraZeneca,
5, Biogen, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.
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Background/Purpose: Some patients with rheumatoid arthritis (RA) need switching therapy between biologic agents (Bio)
and Janus kinase inhibitors (JAKi) when efficacy of Bio or JAKi is not enough.

Incidence of severe infections
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The aim of this study was to investigate the clinical efficacy of switching therapy between Bio and JAKi in the patients
with RA.

Methods:We evaluated inflammatory markers and disease activities for 12 weeks (W) after switching in the patients with RA
who received the switching therapy from Tumor Necrosis Factor inhibitors (TNFi) to JAKi (TNFi-JAKi group, N=61; mean age
64.6±12.9 years old), from Interleukin-6 inhibitors (IL-6i) to JAKi (IL-6i-JAKi group, N=33; mean age 64.9±14.7 years old),
and from JAKi to IL-6i (JAKi-IL-6i group, N=8; mean age 65.5±14.7 years old).

Results: The mean values of Matrix Metalloproteinase-3 (MMP-3) (ng/ml) of TNFi-JAKi, IL-6i-JAKi, and JAKi-IL-6i
groups were 213.5±481.3, 237.5±179.4, and 268.5±138.4 at baseline (BL), and 118.9±126.3 (p=0.148), 183.6
±192.7 (p=0.279), and 196.2±100.9 (p=0.254) after 4W (vs BL), and 104.0±96.1 (p=0.089), 176.6±120.8 (p=0.123),
and 137.4±114.5 (p=0.077) after 12W (vs BL), respectively. The mean Disease Activity Score 28- C reactive protein
(DAS28-CRP) of TNFi-JAKi, IL-6i-JAKi, and JAKi-IL-6i groups were 4.22±1.27, 4.13±1.39, and 4.87±1.35 at BL, and
3.28±1.37 (p< 0.001), 3.41±1.46 (p=0.805), and 3.24±1.85 (p=0.065) after 4W (vs BL), and 2.99±1.24 (p< 0.001),
3.56±1.45 (p=0.115), and 2.60±1.40 (p=0.005) after 12W (vs BL), respectively (Figure 1). The mean Clinical Disease
Activity Index (CDAI) of TNFi-JAKi, IL-6i-JAKi, and JAKi-IL-6i groups were 19.8±11.8, 23.2±12.7, and 21.8±9.9 at
BL, and 12.8±10.4 (p< 0.001), 15.7±12.5 (p=0.020), and 14.2±13.9 (p=0.228) after 4W (vs BL), and 10.3±9.8
(p< 0.001), 15.2±12.6 (p=0.012), and 8.6±9.5 (p=0.017) after 12W (vs BL), respectively (Figure 1). There were no sig-
nificant differences in the mean values of MMP-3 for 12W after switching in all groups. The disease activities (both of
DAS28-CRP and CDAI) significantly decreased after 4W in TNFi-JAKi group, and after 12W in TNFi-JAKi and JAKi-
IL-6i groups (Figure 1). DAS28-CRP and CDAI kept to decrease for 12W after switching in TNFi-JAKi and JAKi-IL-6i
groups, however, DAS28-CRP increased and CDAI did not decrease from 4W to 12W after switching in IL-6i-JAKi
group (Figure 1).

Conclusion: There have not still been clear indications of the switching therapy between Bio and JAKi in the patients with
RA. In this study, it may be considered that the switching therapy from TNFi to JAKi and from JAKi to IL-6i could be effective
when RA patients treated with TNFi or JAKi need switching therapy due to insufficient clinical efficacy.

Disclosure: T. Choshi: None; K. Mamoto: None; Y. Yamada: None; T. Okano: None; S. Anno: None; K. Orita: None;
T. Iida: None; M. Tada: None; K. Inui: None; T. Koike: None; H. Nakamura: None.

Figure 1: DAS28-CRP and CDAI in three groups for 12 weeks after switching
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Background/Purpose: Despite advances in rheumatoid arthritis (RA) treatment, a significant proportion of patients
(10-30%) fail to respond to current medications, including biologics. A better characterization of the molecular effects pro-
moted by the drugs might contribute to the development of personalized therapeutic strategies.

Methods: Peripheral blood mononuclear cells (PBMC) and neutrophils from 10 active RA patients were cultured (24h and
12h, respectively), with autologous serum and with either, etanercept, sarilumab, or baricitinib (all 10 micromolar). Changes
in cell proliferation and adhesion in PBMCs and NETosis-derived products in supernatants of cell cultures were measured
with specific commercial kits. Protein expression changes promoted by each drug were evaluated in supernatants using
proximity extension assay (PEA) technology (Olink), analyzing a panel of 92 inflammation-related proteins. To identify if the
proteomic signatures susceptible to being modulated by the drugs were present in patients with active disease, we analyzed
the same inflammatory profile in the serum of 180 RA patients.

Results: TNFi, IL6Ri, and JAKinibs inhibited proliferation and adhesion in PBMCs from 70% of RA patients, being TNFi and
JAKinibs more effective than IL6Ri. RA Neutrophils treated with autologous serum underwent NETosis, which was equally pre-
vented by all inhibitors. Autologous serum increased the secretion of inflammatory proteins by RA PBMCs and neutrophils,
while each drug promoted specific changes in proteomic signatures. Thus, TNFi, IL6Ri, and JAKinibs reduced different sets
of cytokines, chemokines, and growth factors, with only three reduced (IL7, TNF, FGF23) by all three inhibitors. Lastly, analysis
of the circulating inflammatory proteome revealed that approximately 60% of active RA patients exhibited at least one altered
proteomic signature associated with the one modulated ex vivo by any of the drugs. Particularly 20% of patients exhibited an
altered proteomic signature modulated ex vivo by the 3 drugs, 20 % with two of them, and 20% with only one precise drug.

Conclusion: The distinctive cellular and molecular changes promoted by TNFi, IL6Ri, and JAKinibs in ex vivo assays of RA
immune cells, were consistent with specific altered serum profiles observed in subgroups of active RA patients. Such obser-
vations provide compelling evidence regarding the therapeutic potential of each therapy, as it aligns with the specific molec-
ular profile alterations exhibited by individual patients at baseline.

Supported by the EU/EFPIA Innovative Medicines Initiative Joint Undertaking 3TR, ISCIII (PI21/0591, CD21/00187 and
RICOR-21/0002/0033), RYC2021-033828-I, and Junta de Andalucía (P20_01367); co-financed by FEDER.
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Background/Purpose: Recent Canadian treatment recommendations suggest offering to taper of biologic or targeted syn-
thetic therapy to patients with rheumatoid arthritis (RA) after they achieve sustained remission (sREM) or low disease activity
(LDA) for at least 6 months. This study sought to describe real-world patterns of advanced therapy tapering in a large pan-
Canadian cohort of patients with early RA who would be eligible to taper and identify predictors of which patients are reduc-
ing their therapy in routine care.

Figure 1: Kaplan Meier Survival Estimates of Time from Rheumatoid Arthritis Sustained Remission or Low Disease Activity to First Advanced Ther-
apy Taper in a Multi-Centre Study Embedded in Routine Care (72 tapered and 234 censored).
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Methods: Data from patients (age >18) enrolled in the Canadian early ArThritis CoHort (CATCH) between January 2007 to
August 2022 were analyzed. CATCH is a prospective, observational cohort of patients with early inflammatory arthritis
(symptoms < 1 year) treated in rheumatology clinics across Canada. The analysis cohort included patients with a diagnosis
of RA according to the 1987 or 2010 ACR/EULAR classification criteria who were prescribed advanced therapy (i.e., tumour
necrosis factor (TNF) inhibitors, Janus kinase (JAK) inhibitors, non-TNF inhibitor advanced therapy) and sREM or LDA (using
simplified disease activity index or clinical disease activity index) for at least 6 months. Patients were considered taper
advanced therapy if they reduced the dose of therapy by at least 25% through dose reduction or dose spacing for a time
period of at least 3 months. Survival analysis using the Kaplan-Meier method was used to estimate the median time to taper
advanced therapy and Cox regression analysis was used to identify predictors of tapering advanced therapy.

Results: Data were analyzed from 306 RA patients treated with advanced therapy who reached sREM or LDA for at least
6 months. These patients were predominantly white (87%), female (73%), and had seropositive RA (82%) with a mean age
of 50 years. At the time of sREM or LDA patients were treated with TNF inhibitors [n=218 (71%)], JAK inhibitors [n=52
(17%)], and non-TNF biologic therapy [n=36 (12%)]. Treatment tapering occurred in 72 (24%) patients and was more fre-
quent for treatment with non-TNF-inhibitors [n=15/36 (42%)] compared to TNF inhibitors [n=51/218 (23%)] or JAK inhibitors
[n=6/52 (12%)]. Themedian time to taper advanced therapy after achieving sREM or LDAwas 14months (IQR: 5, 35months)
(Figure 1). In adjusted Cox regression analyses, treatment with a non-TNF inhibitor was associated with a higher likelihood of
tapering (HR: 2.73, 95% CI:1.35, 5.55) and having higher patient reported symptoms of fatigue was associated with a
decreased likelihood of tapering (HR 0.89: 95% CI 0.80 – 0.99) (Table 1).

Conclusion: In this real-world study of early RA patients, tapering was attempted in approximately 1 in 4 patients who would
be considered eligible based on current recommendations, with a median time of 14 months. Tapering was associated with
the type of advanced therapy and was less common in patients with worse fatigue, suggesting real-world decisions to taper
are influenced by factors beyond typical measures of RA disease activity.

Disclosure: M. Powell: None; V. Bykerk: Abbvie, 2, BMS, 2, Pfizer, 2; O. Schieir: None; M. Valois: None; S. Bartlett:
Janssen, 6, Merck/MSD, 2, 6, Novartis, 2, Organon, 1, 6, PROMIS Health Organization, 4, Sandoz, 2, 6; L. Bessette:
AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius Kabi, 2, 6, Gilead, 2, 5, 6, JAMP
Pharma, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Organon, 2, 6, Pfizer, 2, 5, 6, Sandoz, 2, 6, Sanofi, 2, 5, 6, Teva, 2, 6,
UCB, 2, 5, 6, UCBA, 5; G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, San-
doz, 1, Teva, 1, Viatris, 1, 6; C. Hitchon: Astra Zeneca, 1, Pfizer Canada, 5; E. Keystone: AbbVie/Abbott, 2, 6, Amgen,
2, 6, celltrion, 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6, Samsung Bioepsis, 2, sandoz, 2, 6; J. Pope: AbbVie,

Table 1: Multivariable Cox Regression Results - Predictors of Tapering Advanced Therapy in Rheumatoid Arthritis Patients Reaching Sustained
Remission or Low Disease Activity in a Multi-Centre Study Embedded in Routine Care (N=306).
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Background/Purpose: Rapid and sustained pain control is an important goal for patients (pts) with rheumatoid arthritis
(RA). Control of inflammation in RA does not always eliminate pain, which can have multifactorial causes. Our objective
was to assess direct and indirect (ie, by inflammation surrogates) effects of treatment with upadacitinib (UPA) or adalimumab
(ADA) vs placebo (PBO) on pain in pts with RA.

Methods: Period 1 of SELECT-COMPARE was a 48-week, randomized, double-blind, phase 3 study with a 26-week PBO-
controlled period in pts with RA who had active disease despite methotrexate treatment. Adults (≥18 years) on stable back-
ground methotrexate were randomized 2:2:1 to UPA 15 mg once daily, PBO, or ADA 40 mg every other week. Pts with an
insufficient response (< 20% improvement in tender joint count [TJC] or swollen joint count [SJC] at week 14, 18, and 22 or if
Clinical Disease Activity Index was >10 at week 26) were rescued from PBO to UPA, UPA to ADA, or ADA to UPA; all PBO
pts who were not rescued were switched to UPA at week 26. Observed case analysis was performed for change from base-
line in Patient’s Global Assessment (PtGA) of pain (1–100 mm). A multiple mediator analysis1 for effect of UPA vs PBO and
ADA vs PBO on pain assessed as PtGA of pain or TJC28 was conducted using observed case analysis for week 2 and

Figure 1. Change from Baseline in PtGA of Pain (mm) at Weeks 2, 12, and 26
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12 analyses and last observation carried forward for data after rescue for the week 26 analysis. Indirect effect of treatment on
pain was assessed based on ESR, CRP, and SJC28.

Results: 1629 pts were included in this analysis (UPA, n=651, PBO, n=651, ADA, n=327).PtGA of pain significantly
improved with UPA vs PBO from baseline to week 2 (–18.0 [n=639] vs –7.5 [n=624]; P< 0.001), week 12 (–32.1 [n=614]
vs –15.7 [n=616]; P< 0.001), and week 26 (–41.4 [n=478] vs –30.8 [n=305]; P< 0.001; Figure 1). Improvements in PtGA
of pain were also observed with ADA vs PBO at weeks 2 (–18.3 [n=318]), 12 (–25.6 [n=307]), and 26 (–37.1 [n=212];
Figure 1). Total and direct effects on PtGA of pain improvement were significantly greater (both P< 0.001) with UPA vs
PBO as early as week 2 (Figure 2) and increased at weeks 12 and 26 (all P< 0.001). Total and direct effects on PtGA of pain
improvement were also observed with ADA vs PBO (Figure 2). Improvement in pain assessed as TJC28 was also signifi-
cantly greater (all P< 0.05) with UPA and ADA vs PBO at weeks 2, 12, and 26; SJC28 showed the greatest indirect effect
on pain assessed as TJC28 at weeks 12 and 26 (Figure 3). UPA and ADA vs PBO showed similar indirect contributions
to improvement in PtGA of pain and TJC28 at weeks 2, 12, and 26, whereas UPA showed a greater direct effect on PtGA
of pain and TJC28 at weeks 12 and 26 than ADA (Figures 2 and 3).

Figure 2. Direct and Indirect Effects of Treatment on Pain Assessed as Improvement in PtGA of Pain at Weeks 2, 12, and 26

Figure 3. Direct and Indirect Effects of Treatment on Pain Assessed as Improvement in TJC28 at Weeks 2, 12, and 26

832



Conclusion: Both UPA and ADA resulted in rapid and significant improvements in pain vs PBO as early as week 2 in patients
with RA. Indirect effects on PtGA or TJC28 pain improvement were similar between UPA and ADA at all time points; how-
ever, direct effect on pain was up to two times greater with UPA vs ADA at weeks 12 and 26. These results suggest UPA
may be more effective in control of pain, which may be due to either inflammatory or non-inflammatory mechanisms, than
ADA in RA.

Reference:1Preacher, KJ & Hayes, AF. Behavior Research Methods,2008;40(3), 879–891.
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Background/Purpose: The Janus Kinase inhibitors (JAKi) drugs are approved for use in adults with moderate to severe
rheumatoid arthritis (RA). Real-world studies are necessary as they provide relevant data that complements the information
provided by registration clinical trials.
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Methods:Observational, retrospective, and multicenter study of a cohort of RA patients treated with a JAKi and followed up
in n=14 Rheumatology Services, members of the RA Working Group (GT-ARCat) of the Catalan Society of Rheumatology
(SCR). Data from patients who underwent JAKi treatment between May 2014 and November 2022 were included. Epidemi-
ological and clinical variables were collected from baseline (S0) to week 52 (S52) of treatment. Analysis of the use of a first
JAKi has been performed.

Results: A total of 256 patients (87% women) were included, with a mean age of 57.31 years and a mean time of dis-
ease evolution of 12.17 years. The cohort characteristics are detailed in Table 1. 53.5% of the cohort had received
baricitinib, 41.8% tofacitinib and 4.7% upadacitinib. No statistically significant differences were observed in the epide-
miological and clinical characteristics according to JAKi type. 65.6% of patients had at least one of the following char-
acteristics (age ≥65 years, smoker or former smoker, HT, dyslipidemia, diabetes mellitus, ischemic heart disease,
neoplasia, cerebral vascular accident or thrombosis). 36% had undergone ≥ 4 biological therapies (BT). During the
follow-up period, treatment with a JAKi was withdrawn in 39.1% (n=100) of the cases included. The main reason for
withdrawal was inefficacy in 57% (31% primary, 26% secondary), followed by 26% adverse effects and 17% other rea-
sons. After treatment withdrawal with a JAKi, most patients (31.3%) were started on an anti-TNF drug, followed by an
IL6 inhibitor (20.2%) or another JAKi (18.2%). Regarding the efficacy of JAKi treatment, a reduction in activity param-
eters and indices was observed throughout follow-up period as shown in Figure 1.The proportion of responders at
follow-up weeks is detailed in Tables 2 and 3. The comparative analysis between responders and non-responders
showed no statistically significant differences in descriptive and disease variables, except for number of previous
bDMARDs (2 [RIQ 0.3] vs 2 [RIC 1.4], p=0.041, prior antiTNF use (57.8% vs 76.8%, p=0.011) and rituximab (7.4%
vs 23.2%, p=0.003). A higher percentage of patients with DAS28 ≤2.6 was observed in the monotherapy group com-
pared to the combinantion treatment (30.3% vs 17%, p=0.037). The median survival was 3.15 years and higher in
monotherapy, although without statistically significant differences, Figure 2.

Conclusion: JAKi have been effective in different RA patient profiles while maintaining a good safety profile. In our cohort,
although according to the latest recommendations, the use of JAKi would be limited in more than half of the patients, the
withdrawal rate due to adverse effects has been low, although a longer follow-up time would be necessary.
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Background/Purpose: T cells are important among the several risk factors and immunological markers implicated in rheu-
matoid arthritis (RA). The goal of this study was to look for biological markers of cell exhaustion in CD4+ and CD8+ lympho-
cytes from RA patients in remission who were not receiving medication.

Methods: A cross-sectional, single-center study was carried out in a tertiary care center in Mexico City. We included
18-year-old patients who met the EULAR/ACR 2010 RA classification criteria. Patients were divided into three groups:
G1) remission for 5 years without therapy with DMARDs and/or glucocorticoids; G2) remission on treatment, and G3) active
patients. Pregnancy, active infection, cancer, and the presence of other autoimmune diseases (except Sjogren’s syndrome)
were all exclusion criteria. Relevant clinical and serological parameters were recorded, and a univariate analysis was done
with SPSS v29. Flow cytometry with Flow Jo v10 was used to analyze the expression of cell exhaustion markers (CTLA-4,
LAG-3, PD-1, PD-L1, and Tim-3).
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Results: We included 37 patients, 12 (32.4%) of whom were in remission without treatment (G1) and were paired with G2
(32.4%) and G3 (35.1%). The majority (97.3%) were female, the mean age was 57.5 (±12.9) years, and only 5 (13.5%) were
smokers. Methotrexate (MTX) was used in 16, hydroxychloroquine (HCQ) in 7, sulfasalazine (SSZ) and leflunomide in 5 each.
The mean ESR was 8.22 mm/hr (2-36), and the mean CRP was 1.24mg/dL (0.05-8.74), with no major differences detected
between the three groups. When the use of DMARDs was analyzed by group, it was 0%, 57.9%, and 42.1% respectively
(p< 0.001). HCQ use was higher in G3, with 0% vs 28.6% vs 71.4% (p=0.032), while SSZ and MTX were more frequent in
G2-3, with 0% vs 20% vs 80% and 0% vs 62.5% vs 31.3%, respectively (p=0.046 and p=0.002). Other drugs showed no
significant differences. Rheumatoid factor was positive in all patients, while anti-cyclic citrullinated peptide antibodies were
positive in 90%, 71.4%, and 100%, respectively (p=0.161). (Table 1) When comparing numeric values between groups,
G3 were younger patients and had higher values of ESR and PCR compared to other groups; with ages 64.5 (52.75-73)
vs 64.5 (52.5-69) vs 49 (41.5-59.5) years (p=0.039), mean ESR of 4 (2-5) vs 2 (2-5.75) vs 14 (4.5-19) mm/hr (p=0.034),
and mean CPR of 0.24 (0.0875-0.4675) vs 0.27 (0.2-1.43) vs 1.52 (0.5-2.455) mg/dL (p=0.008). Other variables were stud-
ied; however, no statistical significance was found. (Table 2)Cell exhaustion markers in CD4+ were higher in G2, except for
PD-1, with LAG-3, PD-L1, ratio PD-1/PD-L1, and Tim-3 being significant (p=0.0052), whereas in CD8+, only the expression
of PD-L1 was significantly different (p=0.0325) (Image 1). These findings suggest that G2 induces increased cell exhaustion,
and treatment may be the primary determining factor. However, the limited sample size may have an impact on the findings.

Conclusion: To the best of our knowledge, this is the first study that assess multiple markers of cell exhaustion in RA
patients, with expression perhaps related to remission and/or treatment. Further research with larger sample sizes is
required to confirm our findings.

Disclosure: R. Jiménez-Soto: None; L. llorente: None;G. Lima: None; L. Alanis Saenz: None; A. Gomez Rodriguez:
None; H. Marin Lopez: None; E. Cimé-Aké: None; J. Jakez-Ocampo: None.
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Background/Purpose: Different guidelines recommend the use of tofacitinib either in monotherapy or combined with meth-
otrexate (combination therapy) in patients with rheumatoid arthritis (RA) with an inadequate response to conventional syn-
thetic DMARDs (csDMARDs) or biologic DMARDs (bDMARDs). Although the evidence originating from clinical trials does
not show notable differences in terms of efficacy and safety with both strategies, data from real life is limited.
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To evaluate the frequency, predictors of use and survival of tofacitinib in monotherapy compared with combination therapy
in a cohort of patients with RA from daily clinical practice in our country.

Methods: Longitudinal, observational study which includes a cohort of patients with RA (ACR/EULAR 2010 criteria) from dif-
ferent rheumatology centers who started treatment with tofacitinib. Patients were evaluated at baseline and followed up
every six months from the start of medication. Sociodemographic, clinical and treatment data were collected. Chi2 test,
Fisher’s exact test, Student’s T test and Mann Whitney were used according to the nature of the variables. Kaplan-Meier
method and the Log Rank test were applied to compare survival of treatment in monotherapy vs. combination therapy.
Cox regression analysis was used to evaluate variables associated with lower survival. The incidence of adverse events
(AEs) was calculated as events every 100 patients/year (p/y). A p< 0.05 was considered significant.

Results: 269 patients were included, 87% female, mean age 56.3 years (SD 13.6), of which 41.3% started treatment with
tofacitinib monotherapy. Main reasons for monotherapy use were previous adverse events with csDMARD (16%) and phy-
sician’s decision (16%). In the univariate analysis, no significant association was found between the use of monotherapy and
different sociodemographic and clinical variables. In the multivariate analysis, fewer prior cs-DMARDs combination therapy
and prior use of biologic therapy were significantly associated with initiation of tofacitinib monotherapy (p< 0.05, both) (table).
During follow-up (502.4 patients/year), no statistically significant differences were found in tofacitinib survival between the
two groups (figure). Regarding safety, 110 patients (40.9%) had at least 1 AE, the most frequent being infections (57.6%),

Predictors factors of initiation of treatment with tofacitinib monotherapy

Cumulative survival analysis between tofacitinib monotherapy vs. combination therapy
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others (16.7%), and gastrointestinal (9.5%). When evaluating the incidence rate (IR) of AEs, no significant differences were
found between tofacitinib monotherapy and combination therapy: 47.2 events (100 p/y) (95% CI 38.6-57.5) vs. 38.05
events (100 p/y) (95%CI 31.6-45.7), respectively (p=NS).

Conclusion: In this real-life study, the use of tofacitinib monotherapy was almost 40%, being associated with less prior treat-
ment with csDMARDs and prior use of biologic therapy. Tofacitinib monotherapy demonstrated similar drug survival and
safety compared to the use in combination with csDMARDs, and may be a valid option for patients with RA in daily clinical
practice.

Disclosure: R. Perez-Alamino: None; C. Isnardi: None; E. Soriano: AbbVie, 2, 5, 6, Amgen, 6, Bristol-Myers Squibb,
6, Eli Lilly, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 5, 6, Roche, 2, 5, 6, UCB, 5, 6; L. Lo Giudice: None; j. zacariaz
hereter: None; G. Casado: None; V. Caputo: None; A. Schmichowski: None; C. Romeo: None; E. Rivero: None;
F. Savy: None; M. García: GSK, 6, Janssen, 6, Pfizer, 6; O. Romano: None; H. Maldonado Ficco: None;
G. Citera: None.
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Background/Purpose: The number of older adults living with rheumatoid arthritis (RA) is growing as the world population is
aging. Up to one-third of the older RA population are diagnosed after the age of 65 and have late-onset RA (LORA) which is
characterized by more symptomatic and progressive disease. Older adults with RA are less likely to receive optimal treat-
ment despite disease modifying anti-rheumatic drug (DMARD) being effective and generally well tolerated in older adults.
In addition, they are prone to the negative effects of glucocorticoids (GCs) which are symptom relieving but not disease mod-
ifying. We evaluated the prevalence of and factors associated with disease modifying anti-rheumatic drug (DMARD) initiation
and glucocorticoid (GC) use in older adults with new diagnosis of LORA.

Methods: In this retrospective observational study, we identified adults ≥66 years of age with new diagnosis of LORA using
20% Medicare data from 2008-2017. Information on baseline patient characteristics and DMARD initiation during the first
12 months after LORA diagnosis were collected. Concomitant long-term ( >90 days) GC use and GC monotherapy
(GC use >180 days without any DMARD) was also evaluated. We performed multivariable logistic regression for factors
associated with DMARD initiation.

Results:We identified 33,373 older adults with new diagnosis of LORA in continuous fee-for-service Medicare. Average age
at LORA diagnosis was 76.7 (SD 7.6), 75.4% were female, 76.9% were non-Hispanic white, and 35.6% had low-income
subsidy. Less than one third (28.9%) were initiated on some form of DMARD during the first 12 months after LORA diagno-
sis. The proportion of older adults initiated on DMARDs was stable between 2009-2015 and ranged between 26.7-30.8%
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(Figure 1). Among those on any DMARD treatment (N=9640), 90.1% were initiated csDMARD only, 2.6% on bDMARD only,
and 6.8% on both classes of DMARDs. Concomitant long-term GC use was observed in 44.3% of older adults on DMARDs.
Among those without DMARD use (N=23,733), 10.8% were on GC monotherapy alone. In multivariable analyses, DMARD
initiation was associated with younger age, fewer comorbidities, absence of low-income subsidy status, adjusting for patient
sex and race/ethnicity (Table 2).
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Conclusion: DMARD use in older adults with new diagnosis of LORA is low despite current clinical practice guidelines
recommending early aggressive initiation of treatment. Concomitant long-term GC use and GC monotherapy use among
those on any DMARDs is common, raising concern for suboptimal DMARD use. Further studies are needed to understand
drivers of DMARD use in older adults.

Disclosure: J. Lee: None; J. Martindale: None; U. Makris: None; N. Singh: None; R. Yung: None; J. Bynum: None.
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Background/Purpose: Non-inflammatory pain (NIP) is one of the remaining issues in rheumatoid arthritis (RA), and some
previous studies suggest that 10-20% of patients with RA remain with NIP even after treatment with biological disease mod-
ifying anti rheumatic drugs (bDMARDs). Targeted synthetic DMARDs (tsDMARDs) is reported to improve patient-
reported-outcomes including pain, but its effect on NIP is unclear. The aim of this study is to investigate whether tsDMARDs
can relieve NIP compared to bDMARDs in RA patients in a longitudinal multicenter cohort study.

Methods: RA patients treated with b/tsDMARDs between 2000 to 2022 and continued the same drug for more than
12 months were included in this study. Unacceptable pain (UP) was defined as patient-visual analog scale (VAS)
> 40 mm and was classified to two categories; NIP and inflammatory-pain (IP). NIP was defined as UP with
C-reactive protein level < 10 mg/liter. We also assigned a strict definition for NIP (sNIP) as NIP with swollen joint count
≦1. IP was defined as UP without fulfilling the NIP definition. We examined the association between the choice of
b/tsDMARDs and the persistence of NIP at month (Mo) 12 using logistic regression model. The frequency of NIP, IP
and UP at Mo 0, 3, 6, 9 and 12 were also assessed. Confounding factors (age, sex, disease duration, number of pre-
vious b/tsDMARDs, smoking status, stage, class, titer of rheumatoid factor and anti-citrullinated protein/peptide anti-
bodies, dose of methotrexate and prednisolone, the use of painkillers and disease activity at baseline) were adjusted

842



with inverse probability of treatment weighting estimated by generalized propensity score. Missing data were dealt with
multiple imputation to calculate generalized propensity score.

Results: Of 1880 treatment courses (TCs), 1704 TCs were treated with bDMARDs and 176 TCs were treated with
tsDMARDs. The rate of UP at baseline was 61.8% in bDMARDs and 63.8% in tsDMARDs. These rates decreased signifi-
cantly to 32.2% in bDMARDs (p < 0.001) and 34.2% in tsDMARDs (p < 0.001) at Mo 3, respectively, which remained stable
at Mo 12. The rates of IP in both bDMARDs and tsDMARDs also significantly declined at Mo 3, and then remained stable at
Mo 12. On the other hand, NIP was present in 28.8% of TCs in bDMARDs and 36.2% of TCs in tsDMARDs at baseline,
which remained in 25.6% and 26.1% at Mo 12, respectively (figure). Analysis with sNIP did not change the trend. The pro-
portion of NIP in UP was 46.6% in bDMARDs and 56.8% in tsDMARDs at baseline, which increased to 87.5% and 80.7%
at Mo 12. There was no statistically significant difference in frequency of NIP at Mo 12 among b/tsDMARDs in both defini-
tions [NIP: adjusted odds ratio (OR) = 0.79 (95% confidence interval (CI) : 0.53-1.18, p = 0.25), sNIP: adjusted OR = 0.73
(95%CI : 0.46-1.14, p = 0.16)].

Conclusion: In RA patients who were able to continue b/tsDMARDs for 12 months, the effects of tsDMARDs against NIP
was comparable to that of bDMARDs. The frequency of RA patients with NIP treated with b/tsDMARDs for 12 months
remained 25%, while that of IP were decreased.

Disclosure: M. Yamashita: None; T. Okano: None; I. Shirasugi: None; H. Yamada: None; K. Nishimura: None;
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Kasei, 5, 6, Astellas, 6, Ayumi, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly,
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Time-dependent changes in pain of patients treated with b/tsDMARDs
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Background/Purpose: The ORAL Surveillance study highlighted risks of cardiac events, thromboembolism (VTE), and can-
cer associated with Janus kinase inhibitors (JAKi). The aim of this study was to understand the effect that these data have
had on practice patterns by describing the characteristics of patients initiating advanced therapies for RA including tofacitinib
(TOFA), TNF inhibitors (TNFi), and non-TNFi agents before and after the release of safety data in January 2021 and to eval-
uate characteristics associated with discontinuation among active users at the time that the data was released.

Table 1. Characteristics of Tofacitinib Initiators Before and After January 2021 Oral Surveillance Press Release
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Methods: This was a national, retrospective study of US Veterans with RA receiving advanced therapies between April 2019
through September 2022. This period was divided into two 664-day periods, one before and one after the January 2021 press
release. Eligible patients had ≥1 diagnosis code for RA and initiated a TNFi, non-TNFi, or TOFA. Patient characteristics were
defined for each therapy initiation including a comorbidity index (RDCI), and individual comorbidities were categorized using
Healthcare Cost and Utilization Project Clinical Classification Software. We tested for interaction within regression models to
determine whether changes observed in characteristics (standardized differences) for TOFA users were different from changes
observed for the other therapies. We also determined the time to discontinuation for active users at the time of the press
release, censoring for death and end of follow-up. We used Cox models adjusted for age, sex, and duration on therapy to eval-
uate for associations between patient characteristics and therapy discontinuation, testing for interactions with TOFA vs. TNFi.

Figure 1. Change in patient characteristics (per 1 SD) by therapy after the January 2021 Oral Surveillance press release. Statistical testing comparing
TNFi and non-TNFi therapies to tofacitnib (based on the significance of interaction terms within regression models) are illustrated with asterisks.

Figure 2. Hazard ratio of discontinuation for tofacitinib compared to TNFi following the ORAL Surveillance press release, stratified by patient char-
acteristic. P-values for multiplicative interactions between tofacitinib and TNFi are illustrated with asterisks. Infliximab and rituximab were excluded
because of the length of their dosing cycles.
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Results:When comparing patients initiating TOFA before (N=2111) and after (N=1664) January 2021, there were decreases
in mean age (64.1 vs 63.0), the proportion of men (20.8% vs 25.9%), mean RDCI score (4.6 vs 4.4), and the proportion with
cardiovascular comorbidities and skin cancer (Table 1) (all p< 0.01). These changes were significantly different from those
observed for patients initiating TNFi or non-TNFi biologic drugs (p for interaction with therapy < 0.05) (Figure 1). In contrast,
changes in VTE, smoking, and malignancies, including skin cancer, were not significantly different between TOFA initiators
and initiators of other therapies. Among active users, the likelihood of discontinuation was higher among TOFA (N=2295,
HR: 1.18 [1.10, 1.26], p< 0.001) compared to TNFi (N=12,042). The higher rate of TOFA discontinuation was more pro-
nounced in the presence of cardiovascular comorbidities (Figure 2).

Conclusion: Shifts toward younger age, female sex, lower comorbidity, and lower rates of cardiovascular diseases were
observed in patients initiating TOFA after the release of safety data. There was a lower proportion of VTE and malignancy
as well, which did not reach significance. TOFA users, particularly those with cardiovascular comorbidities, were more likely
than TNFi users to discontinue ongoing therapy following the release. These data suggest the ORAL Surveillance trial
affected prescribing practices, with particular attention to those at high cardiovascular risk.

Disclosure: S. Song: None; B. England: Boehringer-Ingelheim, 2, 5; B. Sauer: None; M. George: AbbVie/Abbott,
2, GlaxoSmithKlein(GSK), 5, Janssen, 5; B. Wallace: None; G. Cannon: None; T. Mikuls: Elsevier, 9, Horizon Thera-
peutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Baker: Bristol-Myers
Squibb(BMS), 2, Burns-White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2.

Abstract Number: 0436

Patients with Difficult-to-treat Rheumatoid Arthritis Have Higher Levels
of Inflammation on Ultrasound

Ummugulsum Gazel1, Seyyid Bilal Acikgoz2, Catherine Ivory3, Amin Zahrai3, Ozun Bayindir Tsechelidis4, Ricardo
Sabido-Sauri1, Elliot Hepworth1 and sibel aydin5, 1University of Ottawa, Ottawa, ON, Canada, 2University of Ottawa,
Rheumatology, Ottawa, ON, Canada, 3The Ottawa Hospital Research Institute, Ottawa, ON, Canada, 4Ottawa University,
Ottawa, ON, Canada, 5University of Ottawa - Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Treatments Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose:With increasing numbers of advanced therapies, rheumatologists frequently see Rheumatoid Arthri-
tis (RA) patients who have failed ≥2 advanced therapies with different mechanisms of action. The management of difficult-
to-treat (D2T)-RA patients is challenging, and there is an unmet need to understand the factors leading to D2T-RA. In this
analysis, we aimed to compare the disease characteristics and activity of our D2T-RA patients with other RA patients who
are starting a new advanced therapies for having active RA.

Methods: Within the ORCHESTRA Clinic (Ottawa Rheumatology CompreHEnSive TReartment and Assessment) at the
Ottawa Hospital, all patients with inflammatory arthritis that are planning to initiate a new advanced therapy are assessed
in a standardized fashion. Extensive data regarding disease history, medication exposure and disease activity measures
are collected; the comorbidity burden is documented and managed. A protocoled ultrasound (US) of 36 joints is conducted
at baseline and three-month intervals, until reaching clinical remission. All joints are scored using the Global OMERACT-
EULAR Synovitis Score (GLOESS). For this analysis, the D2T-RA definitions were based on the EULAR definition and
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patients falling into this category had failed ≥2 biologics therapies1. Here we present the results from a pilot exploratory com-
parative analysis to identify the differences between the D2T-RA patients with the rest of the cohort.

Results: Among 64 RA patients included the study, 18 (28.1%) fulfilled the definition of D2T-RA. Demographic characteris-
tics were similar between two groups, except female sex being slightly higher in D2T-RA patients and having longer disease
duration (table). Seropositivity was similar across groups. DT2-RA patients had statistically significant more deformity in their
joints than the rest of the group with higher HAQ scores and numerically more erosive disease. There were no differences
between groups in terms of comorbidities, except urate levels being but significantly higher in D2T-RA patients (median
(IQR): 319 umol/L (98) vs 256 umol/L (103); p=0.05). Regarding disease activity, D2T patients have numerically higher tender
joint counts and CDAI scores. The GLOESS scores of D2T-RA patients on US were significantly higher with a trend to have
higher Doppler scores (table).

Conclusion: In our D2T RA population, higher disease activity on US suggests an uncontrolled inflammatory process, which
may or may not be complicated by centralized pain mechanisms. A greater portion of D2T patients were females, highlight-
ing the importance of incorporating sex into research and understanding the factors leading to poor response in this group.
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Higher urate levels in D2T-RA may be due to increased disease duration, however, it would be noteworthy to look at the
impact of urate crystals joint deposition in resistance to therapies. In addition,to date, fibromyalgia status is self-reported
by our participants likely resulting in under-reporting. As this is a significant predictor of D2TRA, we will begin completing
the Widespread Pain Index/Symptom Severity Scale in our cohort patients to better understand the predictors of D2TRA
in our setting.

1.Nagy G.AnnRheumDis.2021

Disclosure: U. Gazel: None; S. Acikgoz: None; C. Ivory: None; A. Zahrai: None;O. Bayindir Tsechelidis: Janssen, 5;
R. Sabido-Sauri: None; E. Hepworth: None; s. aydin: AbbVie/Abbott, 6, Celgene, 6, Clarius, 11, Novartis, 6, Pfizer,
6, UCB, 6.
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Background/Purpose: Concern has arisen over the safety of Janus kinase inhibitors (JAKi) regarding cardiovascular
(CV) outcomes in patients with rheumatoid arthritis (RA) with CV risk factors based on results of the ORAL surveillance trial
(1). We compared the risk of major adverse cardiovascular events (MACE) between tumor necrosis factor inhibitors (TNFi),
non-TNFi, and JAKi among patients with RA.

Methods:We performed a cohort study using Merative MarketScan databases (2012-2021) of RA patients (including those
with pre-existing CV risk factors) identified using ≥1 ICD-9/10 codes, age 18-64 years, who initiated treatment with TNFi,
non-TNFi, or JAKi. We used Cox proportional hazards models to estimate hazard ratios (HRs) and 95% confidence intervals
(CIs) for developing MACE (a composite of myocardial infarction, cardiac arrest, sudden death, stroke, percutaneous coro-
nary intervention, coronary artery bypass graft, identified using ICD-9/10 codes and CPT codes) within 2 years of treatment
initiation, adjusting for multiple confounders, including age, sex, region, comorbidity index, frailty (2), healthcare utilization,
and surrogates for RA severity. Patients could contribute person-years to multiple drug exposures only if drug escalation
mimicked typical clinical practice and were censored if they did not fill a prescription of these drugs for >90 days ( >180 days
for rituximab due to its longer washout period) or their enrollment ended.

Results: A total of 40,207 patients met eligibility criteria for our study (71% initiated on TNFi, 19% non-TNFi, and 10% JAKi).
Most patients were female (78-80%) with the mean age ranging from 47-49 years (Table 1). The median follow-up time was
230 days for TNFi, 190 days for non-TNFi, and 180 days for JAKi. The number of MACE per drug class was highest in non-
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TNFi exposures (Table 2). In multivariable models, patients taking non-TNFi had an HR (95% CI) 1.3 (0.95, 1.6) compared to
those taking TNFi (Figure 1). Patients on JAKi had a similar risk of developing MACE (HR 0.8; 95% CI 0.5, 1.2) compared to
those on TNFi, although this was statistically non-significant.

Conclusion: In this large nationwide study, although users of non-TNFi had increased risk of MACE, we did not detect any
statistically significant difference overall. However, our study has limitations of residual confounding (e.g., inadequate
accounting for RA severity using claims data, the fact that most RA patients initiate treatment with TNFi’s before proceeding
to non-TNFi’s or JAKi’s in clinical practice, and the small number of MACE outcomes in the study population). Additional
studies with longer follow-up are needed for better assessment of MACE risk to guide clinical care.

References:

1. Ytterberg SR, Bhatt DL, Mikuls TR, Koch GG, Fleischmann R, Rivas JL, et al. Cardiovascular and Cancer Risk with
Tofacitinib in Rheumatoid Arthritis. N Engl J Med. 2022;386(4):316-26.
2. Kim DH, Schneeweiss S, Glynn RJ, Lipsitz LA, Rockwood K, Avorn J. Measuring Frailty in Medicare Data: Develop-
ment and Validation of a Claims-Based Frailty Index. J Gerontol A Biol Sci Med Sci. 2018;73(7):980-7.
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Abbott, 5, Novartis, 5, Pfizer, 5; G. Hughes: Janssen, 3; M. Pioro: None; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2;
J. Jarvik: GE Healthcare, 12, Travel reimbursement for Faculty Board of Review for GE-Association of University Radi-
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Background/Purpose: Rheumatoid Arthritis (RA) patients have an increased risk of developing lymphoma compared to the
general population. This increased risk is believed to be linked to higher disease activity. Methotrexate (MTX), a commonly
used treatment for RA, has the potential to reduce the risk of lymphoma by lowering disease activity. However, existing
research on the association between MTX use in RA and lymphoma development presents conflicting results. This study
aimed to conduct a systematic literature review to evaluate this association.

Methods: A comprehensive search was performed in PubMed, Embase, and Cochrane Central Register of Controlled Trials
on December 9, 2021. The search included observational studies and randomized controlled trials (RCTs) published in
English, focusing on the relationship between MTX use in RA and lymphoma development. Case series and reports were

850



851



excluded. Data were extracted from the selected articles by two independent authors using a predefined form, with conflicts
resolved by a third reviewer. Quality assessments were conducted.

Results: The search process identified 839 articles, out of which only eight met the eligibility criteria (Figure 1). Table 1 sum-
marizes the characteristics of these studies, which predominantly consisted of observational studies, with one RCT
included. The sample sizes ranged from 160 to 20,000 RA patients. Five studies reported odds/hazard ratios for lymphoma
occurrence in MTX-exposed versus non-exposed patients. Three studies (one of which was an RCT) compared the risk of
lymphoma development in RA patients treated with MTX versus other biological DMARDs. Most studies adjusted for various
factors, including age, sex, RA disease activity measures, inflammatory markers, concomitant RA medications, cancer risk
factors, and RA-related variables. Six of the eight studies found no significant association between MTX use and lymphoma,
while two studies from Japan reported a significant positive association. The included studies were of moderate to high qual-
ity, but heterogeneity prevented a meta-analysis.

Conclusion: While conflicting data exist regarding the role of MTX in lymphoma development in RA, the majority
of high-quality epidemiological studies reviewed did not support an association between MTX use and lymphoma
development. Only two studies, both from Japan, indicated a significant association between MTX use and lymphoma
development.

Disclosure: S. Alexander: None; G. Starkebaum: None; D. Louden: None; G. Hughes: Janssen, 5; N. Singh: None.
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Background/Purpose: To prevent infections, EULAR recommends to vaccinate RA patients against streptococcal pneu-
moniae. PCV13 is a T- cell dependent vaccine whereas PPSV23 induces a T-independent humoral response. Abatacept
is a biological DMARD that inhibits T cell activation. We hypothesized that the humoral response after PCV13 vaccination
may be more affected under abatacept than after PPSV23. To answer this question, we compared the humoral response
1, 6 and 12 months after vaccination with PCV13/PPSV23 or PPSV23 in RA patients starting abatacept
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Methods: We conducted a prospective, multicentre, randomized, open-label study in patients with RA according to
ACR/EULAR 2010 criteria, active (DAS28 >3,2) under MTX or leflunomide and proposed to start abatacept. Patients were
randomized in 2 groups: the first group (G1) was vaccinated with the PPSV23 and the second group (G2) with PCV13
and PPSV23 8 weeks later. Abatacept was initiated at the same time as vaccination. Patients previously treated with rituxi-
mab within the last year were excluded. To measure humoral response, serum was collected 4 weeks after the first vaccine
and at 6 and 12 months. A patient was considered as responder if there was a two-fold increase of the antibodies titer for at
least 3 of 5 serotypes of interest (1, 3, 14, 7F, 19A) which are the most frequently involved in pneumococcal infections. For
the primary endpoint, we compared the rate of responders at one month in G1 and G2 using a Chi-Square test (alpha risk
5% and 80% power). For the secondary end points, we compared humoral response at 6 and 12 months between G1
and G2. A logistic regression was used to identify factors associated with the humoral response at 1, 6 and 12 months. Tol-
erance of the vaccines (injection site reaction and general reaction) was recorded within the first week and later in a patient
booklet. Serious adverse events (SAEs) and related to study participation or study vaccine, were recorded at 1, 6 and
12 months.

Results: Eighty patients were included and randomized in the two groups: 40 in G1 and 39 in G2 because of consent with-
drawal for one patient. Characteristics of patients are described in table 1. Female were more represented in G1 (82.5%)
compared to G2 (64.1%). Lymphocyte count was significantly higher in G1 compared to G2: 1841/mm3 (+/-887) vs
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1603/mm3 (+/-580). In the mITT, the rate of responders was 47.5% in in G1 and 38.46% in G2 with a RR of 1.23 (IC95%:
0.73-2,06) when comparing responders in PPSV23 vs PCV13 groups (table 2). At 6 and 12 months, there was no difference
between G1 and G2 in mITT and PP analysis. Logistic regression did not identify factors associated with humoral response
at 1 and 6 months. At 12 months, gender (being a male vs female) and PPSV23 vs PCV13/PPSV23 were associated with a
better response: OR 3,7 [IC95% 1.2-12] and 3,1 [IC95% 1-9.4] respectively (p< 0.05) . 17 infections were reported in G1
and 28 in G2 with 3 severe infections but no pneumococcal infection.

Conclusion: In RA patients treated with abatacept combined with csDMARDs (MTX or LEF), the rate of responders is similar
at 1-, 6- and 12-months following vaccination with PCV13 or PPSV23.Abatacept does not seem to impact humoral
response of PCV13 in the first 6 months following vaccination.

Disclosure: J. MOREL: None;O. Brocq: None;C. Gaujoux Viala: AbbVie/Abbott, 2, Amgen, 2, Boehringer-Ingelheim,
2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac, 2, Merck-Serono,
2, Mylan, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche-Chugai, 2, Sandoz, 2, Sanofi, 2, UCB Pharma, 2;
A. Constantin: None; S. Lassoued: None; E. Dernis: AbbVie/Abbott, 2, Amgen, 2, Bristol-Myers Squibb(BMS), 2, Cel-
gene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche,
2, Roche-Chugai, 2, Sandoz, 2, Sanofi, 2, UCB Pharma, 2; C. Richez: AbbVie/Abbott, 2, 6, Amgen, 6, AstraZeneca,
2, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, 12, receipt of drugs, GlaxoSmithKlein(GSK), 2, 6, Novartis, 2, 6, Pfizer,
2, 6; C. Lukas: Abbvie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer, 2, 6, Roche Chugai, 2, 6, UCB, 2, 6; C. Daien: None; C. Duflos: None.
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Background/Purpose: Abatacept, a CTLA-4-Ig fusion protein, is widely used as a treatment for rheumatoid arthritis (RA).
However, data on predictive biomarkers associated with therapeutic response to abatacept is still limited. We conducted
this study to identify novel biomarkers to predict the therapeutic efficacy of abatacept in patients with moderate to
severe RA.

Methods: A total of 23 RA patients, who had an inadequate response to methotrexate and other conventional DMARDs,
were enrolled in this study. Responders (n=10) to abatacept were defined as subjects who achieved ACR50 response at
week 24. At baseline, week 6, week 14, and week 24, serum levels of soluble CD25, CD27, CD40L, CD80, CXCL10,
CXCL13, IL-21, and PD-1 were measured with ProcartaPlex by Luminex, while serum levels of soluble CD83, CD163, and
rheumatoid factor (RF) IgM were determined by ELISA. Peripheral blood mononuclear cells (PBMCs) were isolated and ana-
lyzed for changes in different T cell and B cell subsets by flow cytometry at baseline, week 14, and week 24. Patients were
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also genotyped for human leukocyte antigen (HLA)-DRB1 shared epitope (SE) alleles and classified as SE2 (≥ 2 SE allele,
n=8), SE1 (≥ 1 SE allele, n=19) and SE0 (no SE alleles, n=4).

Results: Levels of sCD25, sCD27, sCD83, CXCL13, sPD-1 and RF IgM were significantly decreased at week 14 and week
24 with the treatment of abatacept when compared to baseline, while IL-21 levels were only decreased at week 14 (Table 1).
Subjects treated with abatacept had a significant decline in the frequencies of circulating CD4+CXCR5+PD-1hi follicular
helper T (Tfh) cells (p=0.0008 and p=0.0001 respectively) and CD4+CXCR5-PD-1hi peripheral helper T (Tph) cells
(p=0.0004 and p< 0.0001 respectively) at week 14 and week 24. There was also a significant reduction in other T cell sub-
sets, including CD4+CD25+CD127- regulatory T (Treg) cells, CD4+CD45RA-CCR7+ central memory T cells, and CD4+-
CD45RA-CCR7- effector memory T cells. Abatacept also reduced the frequencies of circulating CD19+IgD-CD27+ class-
switched memory (SM) B cells (p=0.0239 and p=0.0237, respectively), CD19+CD27hiCD38hi plasmablasts/plasma
(PL) B cells (p=0.0249 and p=0.0108, respectively) and CD19+CD11c+ B cells (p< 0.0001 and p=0.012, respectively) at

Table 1. Levels of serum soluble markers before and after treatment with abatacept. Data are displayed as median (interquartile range). Differences
between baseline and post-treatment (week 6, week 14, and week 24) were determined by the Wilcoxon matched-pairs signed rank test.
****p<0.0001, ***p<0.001, **p<0.01 and *p<0.05.

Figure 1. Comparisons in T cell and B cell-related markers between responders and nonresponders. Comparisons of serum levels of CXCL13 (A),
RF IgM (B), sPD-1(C), sCD25 (D), and percentages of CD19+CD11c+ B cells (E) in circulation at baseline in patients treated with abatacept. Differ-
ences between groups were determined by the Mann-Whitney test. *p<0.05.
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week 14 and week 24. Compared to non-responders, baseline levels of CXCL13 (p=0.0178), RF IgM (p=0.0147), sPD-1
(p=0.0552), and the percentages of CD19+CD11c+ B cells (p=0.0731) were higher in the responders, while levels of
sCD25 (p=0.0883) tended to be lower in the responders (Figure 1). Responders had a significantly higher percentage of
patients with SE2 than non-responders (60% vs 15.38%, p=0.0393). Baseline serum CXCL13 levels were correlated with
circulating Tph (r=0.5425, p=0.0075), Treg cells (r=0.4665, p=0.0248), CD19+CD11c+ B cells (r=0.4609, p=0.0309) and
RF IgM levels (r=0.6108, p=0.0012).

Conclusion: These findings suggest that baseline CXCL13, RF IgM, sPD-1, CD19+CD11c+ B cell percentages, and HLA-
DRB1 shared epitope alleles may be useful markers in predicting response to abatacept in moderate to severe RA patients.

Disclosure: T. Wang: None; N. Giltiay: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Pfizer, 5, Redd Pharma, 2, 5, 11; B. Han: None.
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Background/Purpose: Ongoing debate exists regarding the optimal sequence of tumor necrosis factor inhibitors and
Janus kinase inhibitors (JAKis) in patients with rheumatoid arthritis (RA) as first-line biologic or targeted synthetic disease-
modifying antirheumatic drug (b/tsDMARD) therapy following conventional therapies.The aim of this study was to describe

Patient Description at Time of Initiation and Unadjusted Disease Activity Results
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baseline characteristics, effectiveness, persistency, and treatment patterns among first-line b/tsDMARD-naive initiators of
etanercept (ETN), adalimumab (ADA), or JAKis (tofacitinib, baricitinib, and upadacitinib).

Methods: Data on patients who initiated b/tsDMARD from 11/2012 to 6/2021 were obtained from the CorEvitas RA
Registry, a prospective, multicenter, observational, disease-based registry. Patients ≥18 years with rheumatologist-
diagnosed RA and 6- and/or 12-months’ (M) follow-up were included. We report descriptive statistics at baseline, per-
sistency on therapy, escalation/de-escalation of therapy, details on patterns of drug switching, and effectiveness out-
comes using regression models adjusted for baseline covariates (demographic/socioeconomic/lifestyle characteristics,
comorbidities, medication history, disease activity, and patient-reported outcomes). Outcomes were evaluated at 6M
and 12M follow-up.

Results: First-line initiators of ETN, ADA, and JAKis with baseline and follow-up visits were identified: 803, 984, and
361 patients at 6M, respectively; 589, 749, and 264 patients at 12M, respectively. Baseline characteristics were similar
among ETN, ADA, and JAKi initiators with the exception of disease duration, which was longer among first-line JAKi initiators
(mean, 8.6 y) versus ETN (5.9 y) and ADA (5.8 y) initiators. Unadjusted mean improvement in Clinical Disease Activity Index
(CDAI) was generally similar between groups at 6M and 12M (Table). Adjusted effectiveness results were similar at 6M
and 12M (Figure). At 6M, 68% of ETN, 69% of ADA, and 67% of JAKi initiators remained on the same therapy; at 12M,
53% of ETN, 57% of ADA, and 57% of JAKi initiators remained on the same therapy. The frequency of switching to another
b/tsDMARD was similar across initiators.

Conclusion: In this real-world study in patients initiating first-line b/tsDMARD therapy with ETN, ADA, or JAKis, we did not
observe differences in clinical effectiveness/patient-reported outcomes and treatment persistency at 6M and 12M after
treatment initiation.

Disclosure: D. Pappas: AbbVie, 2, 6, CorEvitas, LLC, 3, 8, 11, Corrona Research Foundation, 4, Novartis, 6, Roche
Hellas, 2, 6, Sanofi, 1, 6; J. O’Brien: CorEvitas, LLC, 3; L. Guo: CorEvitas, LLC, 3; Y. Shan: CorEvitas, LLC, 3;
J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2; G. Kricorian: Amgen,
3, 11; S. Stryker: Amgen, 3, 11; D. Collier: Amgen, 3, 11.

Adjusted Mean Differences in Change in Effectiveness and Patient-Reported Outcomes Relative to Etanercept Initiators
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Background/Purpose: Infliximab (IFX) has become a mainstay of treatment of many different immune-mediated inflamma-
tory diseases. With the wide range of IFX dosing and dosing intervals, adjustments are often made on clinical parameters
without consideration of IFX pharmacokinetics (PK). Measuring clearance (CL) of IFX may be useful for individual dosage
adjustment as higher CL is associated with immunogenicity (antibodies to IFX [ATI]), suboptimal exposure (< 8 mg/L at
trough) with resultant insufficient neutralization of inflammatory burden. There is paucity of data supporting the notion that
optimal PK is achieved in US patients with rheumatic diseases treated with IFX.

Methods: We interrogated a database from a US based clinical PK laboratory offering IFX monitoring and extracted results
from patients with rheumatoid arthritis (RA) or juvenile idiopathic arthritis (based on ICD-10 codes beginning with M05, M06
or M08) and having IFX dosing (range 3-10 mg/Kg) and interdose interval provided on test requisition (range 4-8 weeks).
Concomitant use of methotrexate was not available. All patient results were de-identified prior to analysis. Serum IFX was
measured using a drug tolerant homogenous mobility shift assay. Serum ATI positive status corresponded to titers > 3.1
U/mL. CL, the volume of serum removed each day (expressed as L/day) from drug, was calculated using nonlinear mixed
effect models with Bayesian priors using IFX concentrations and ATI status. Minimal effective concentration commensurate
with disease control achieved was set at 8 μg/mL, based on prior convention (1). Lower limit of quantification was 1 μg/mL.
The impact of lower (< 0.3 L/day), intermediate (0.3-0.8 L/day) and higher clearance ( >0.8 L/day) cutoffs on PK parameters
was analyzed using Fisher Exact and logistic regression tests.

Figure 1
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Results: We identified a total of 161 patient specimens ordered by 74 practices and submitted for testing (73% female,
mean age =57 [Interquartile range, IQR: 37-69 years]). Median dose was 7.5 mg/Kg normalized to every 8 weeks (IQR:
5-13 mg/Kg every 8 weeks).Median IFX level was 14 μg/mL (IQR: 2.8-28.9 μg/mL), suboptimal exposure (< 8μg/mL) was
observed in 36% patients, 22% presented with ATI, 18% had IFX concentration < 1μg/mL. Median CL was 0.231 L/day
[IQR: 0.173-0.312 L/day]. Higher and intermediate CL were observed in 2% [3/161] and 25% ([40/161] patient specimens,
respectively). Inadequate exposure was observed in most patient specimens having intermediate or high CL and there was
little immunogenicity (7%) in the presence of lower CL. In the presence of intermediate or higher CL, there was 47.8 (95%CI:
15.2-150.1) and 23.2 (95%CI: 8.9-60.3) fold higher likelihood of having concentration below 8 mg/L and immunogenicity,
respectively (p< 0.001).

Conclusion: This preliminary data suggests that IFX dosing may be suboptimal in a significant proportion of patients with RA
and other inflammatory rheumatic diseases. Dose optimization (achieving IFX levels >8 mg/L at trough) might benefit
patients who demonstrate inadequate disease control, particularly those who manifest accelerated CL, in part due to
immunogenicity.

(1) Mulleman D., et al. Arthritis Res Ther. 2009;11:R178. doi: 10.1186/ar2867

Disclosure: E. Rosenstein: None; M. Weinblatt: Abbvie, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 5, Bristol Myers Squibb,
2, 5, Canfite, 11, Corevitas, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, 2, Glaxo Smith Kline, 2, Horizon, 2, Inmedix, 11, Jans-
sen, 5, Johnson and Johnson, 2, Pfizer, 2, Prometheus Laboratories, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Sci-
pher, 2, 11, Set Point, 2, UCB, 2; A. Everts-van der Wind: Prometheus Laboratories, 3, prometheus laboratories, 3;
J. Conklin: Prometheus Laboratories, 2; T. Dervieux: Prometheus Laboratories, 3.
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Background/Purpose: TNFα inhibition is a cornerstone of therapy for rheumatologic disease, yet there is no orally admin-
istered TNFα inhibitor available. A novel oral TNFα inhibitor (SAR441566) which specifically inhibits TNFR1 signaling is cur-
rently in clinical development. In contrast to biologic TNFα inhibitors, this compound preserves homeostatic TNFR2
signaling. Using SAR441566 in a mouse model of RA (collagen induced arthritis), disease improvement similar to biologic
TNFα inhibition was observed*. Based on safety, PK and PD characteristics in first-in-human studies, a phase 1 proof-
of-mechanism (POM) trial in psoriasis was conducted. The primary objective was to evaluate tolerability and safety, with sec-
ondary/exploratory objectives to assess clinical and biomarker response over 4 weeks of treatment.
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Methods: The clinical trial was a double-blind, randomized, placebo-controlled, single-center study with SAR441566, an
oral TNFα inhibitor. All participants had dermatologist-diagnosed mild-moderate psoriasis. Peripheral blood biomarkers
were assessed by ultra-sensitive immunoassay platform.

Results: Psoriasis patients recruited to the study randomized to oral TNFα inhibitor (n=26) vs placebo (n=12) were similar in
age (μ±SD: 44.2±9.7 vs 40.5±12.5 yrs, p=0.332), race (proportion in %: 96.2 vs 91.7 Caucasian p= 0.565), BMI (26.45
±2.97 vs 25.98±2.92 kg/m2, p=0.650), baseline disease severity Investigator Global Assessment (IGA) score (2.42±0.64
vs 2.25±0.45, p=0.407), psoriasis area and severity index (PASI) score (8.91±3.73 vs 7.86±2.53, p=0.382), and target
lesion severity (TLS) score (6.83±1.60 vs 7.42±1.40, p=0.280). With regards to safety and tolerability, there were no serious

Comparisons for SAR441566 vs placebo at week 2 demonstrated mean % improvement from baseline (least square means (LSM) ± standard
error (SE)) 17.73±2.76 versus 4.12±4.10, with significant improvement from baseline in SAR441566 compared to placebo p= 0.005. Continuous
data were summarized using the number of observations available, mean, Standard Deviation (SD), median, standard error of mean (SEM), mini-
mum, and maximum. Categorical and ordinal data were summarized using the count and percentage of participants. Time profile plots and statis-
tical modeling (Mixed model for repeated measures [MMRM]) were used to compare intervention vs placebo. Statistical significance differences
between active drug and placebo were reported as a p-value and were calculated either from MMRMmodel (adjusted mean percentage improve-
ment from baseline) or two-sample t-test for comparing means between the two groups on continuous data or chi-square test for comparing pro-
portions between the two groups on categorical data. p-values <0.05 were considered significant.

Comparisons for SAR441566 vs placebo at week 2 demonstrated adjusted mean % improvement from baseline (least square means (LSM) ±
standard error (SE)) 17.06±3.13 versus 6.29±4.68, with significant improvement from baseline in SAR441566 compared to placebo p= 0.032.
Statistical significance calculation based on adjusted mean percentage improvement from baseline modeling using Mixed Models for Repeated
Measures (MMRM).
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adverse events (SAEs), severe treatment emergent adverse events (TEAEs) or AE of special interest (AESI). All observed
TEAEs were grade 1/2 and participants fully recovered. There were few potentially clinically significant abnormalities for vital
signs, ECG and laboratory parameters scattered across groups. All were considered not clinically meaningful by the inves-
tigator. With regards to clinical response by week 4, patients (N=37) were noted to have significant adjusted mean %
improvement in PASI (LSM±SE, 35.09±4.47 vs 15.71±6.33, p=0.009) and TLS (% change 38.18±4.33 vs 20.44±6.18,
p= 0.012). The proportion of patients achieving improvement by at least 1 severity level in IGA was 58.3 vs 0%, p=0.003.
In addition to improvement in disease severity (PASI and TLS score change from baseline, Figures 1 and 2), Figure 3 depicts
improvement in IL-17F.

Conclusion: This phase 1 study demonstrated that this novel oral TNFα inhibitor was safe, well tolerated, and clinically effec-
tive, to be further confirmed in larger trials. Limitations include the sample size and homogeneous population. A computa-
tional disease platform is being applied to translate psoriasis results to estimate the efficacy of SAR441566 for RA. A
phase 2b dose ranging intervention proof-of-concept trial testing efficacy and safety for RA is planned.

*Vugler et al, An orally available small molecule that targets soluble TNF to deliver anti-TNF biologic-like efficacy in rheuma-
toid arthritis. Front Pharmacol. 2022

Disclosure: A. Fishbein: Sanofi, 3;M. Nguyen: Sanofi, 3;O. Chow: Sanofi, 3; T. Matos: Sanofi, 3; C. Dreis: Sanofi, 3;
H. Zhang: Sanofi, 3;M. Poirel: IT & M Stats, 3, Sanofi, 7; J. Gassenhuber: Sanofi, 3;M. Dufault: Sanofi, 3;W. Frank-
Dietrich: Sanofi, 2; L. Perrin: Sanofi, 3; M. Rehberg: Sanofi, 3; M. Kohlmann: Sanofi, 3; N. Nassr: Sanofi, 3.

Plot shows raw data with geometric mean and geometric standard error. Comparisons for SAR441566 vs placebo at week 2 demonstrated
change from baseline in SAR441566, with geometric mean IL17-F levels of 1.65±2.55 vs. 2.39±2.71 pg/mL, p= 0.292, and significant improve-
ment at week 4 1.35±2.55 vs. 2.73±2.44 pg/mL, p= 0.038.
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Background/Purpose: TCK-276 is a highly potent, orally active, and selective cyclin dependent kinase 4/6 (CDK4/6) inhib-
itor that is in development as a novel synthetic disease modifying antirheumatic drug targeting the hypertrophy of synovial
fibroblasts. To investigate the safety, tolerability, and pharmacokinetics (PK) of oral doses of TCK-276, we conducted two
phase 1 studies in the United States; one was the single ascending dose (SAD) study in healthy subjects and the other is
an ongoing multiple ascending dose (MAD) study in patients with rheumatoid arthritis (RA).

Methods: The SAD study was a single-center, randomized, placebo-controlled, double-blind study, which enrolled
48 healthy subjects into 6 cohorts. Six subjects in each cohort received TCK-276 (5, 15, 50, 100, 150, or 185mg) and 2 sub-
jects in each cohort (total of 12 subjects) received placebo. The MAD study (NCT05437419) is a multicenter, randomized,
placebo-controlled, double-blind study, which is planned to enroll a total of 32 RA patients into 4 cohorts. Six patients in
each cohort received TCK-276 and 2 patients in each cohort received placebo for 7 days, respectively.

Results: In the SAD study, 5 subjects (10.4%) experienced 7 treatment-emergent adverse events (TEAEs). All TEAEs were
mild. Only one TEAE (headache) was considered possibly related to TCK-276 at 150 mg, and all the other TEAEs were con-
sidered either unlikely to be related or unrelated. No action was taken for the TEAEs. There were no deaths, serious TEAEs,
or TEAEs leading to discontinuation reported during the study. No clinically significant findings were noted in the clinical lab-
oratory evaluations (clinical chemistry, hematology, coagulation, and urinalysis). After administration of 5 to 185 mg TCK-
276, geometric mean Cmax, AUC0-inf, and t1/2 values of TCK-276 ranged from 11.5 to 481 ng /mL, 53.9 to 2260 ng*h/mL,
and 3.70 to 13.0 h, respectively. Across the 5 mg to 185 mg dose range, an increase in TCK-276 exposure approximately
proportional to dose was observed. In the MAD study, a total of 16 patients have been enrolled as of May 26, 2023;
12 patients received TCK-276 (10 mg/day or 25 mg/day for 7 days) and 4 patients received placebo, respectively. There
were no safety concerns identified, and the safety review committee concluded that the study can proceed with the next
higher dose. PK profiles in RA patients after administration of 10 or 25 mg/day TCK-276 were confirmed to be similar to
those in healthy subjects.

Conclusion: Safety results indicated that TCK-276 was well tolerated at a dose of up to 185 mg for a single administration
and up to 25 mg/day over 7 days of administration. In addition, no safety concerns have been observed such as anemia,
neutropenia, leukopenia, and thrombocytopenia, which are often observed with other CDK4/6 inhibitors. TCK-276 showed
faster elimination than other CDK4/6 inhibitors, which may be related to the observed safety profile. Safety, tolerability, and
PK of the higher TCK-276 dose cohorts in the MAD study will be available at the presentation. The safety and efficacy of
TCK-276 in the treatment of RA will be further evaluated in a phase 2 trial in the future.
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Background/Purpose: Tocilizumab is an anti-interleukin-6 receptor monoclonal antibody indicated for treating rheumatoid
arthritis (RA) and other inflammatory diseases. MSB11456 is a proposed biosimilar to US-licensed tocilizumab and EU-
approved tocilizumab. It has already shown equivalent pharmacokinetic (PK), pharmacodynamic (PD) safety, tolerability,
and immunogenicity profiles to these products given subcutaneously (SC) as a single dose in healthy volunteers. This is a

Figure 1: a. Study design; b. Mean DAS28-ESR at various timepoints in patients receiving MSB11456; EU-approved tocilizumab and patients who
were switched from EU-approved tocilizumab to MSB11456 at W24 until W52 - All Randomized subjects.
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Phase III, multicenter, randomized, double-blind, multiple fixed-dose, parallel group study aiming to compare the efficacy,
safety, and immunogenicity of MSB11456 and EU - approved tocilizumab administered SC in patients with moderate-
to-severe RA (NCT04512001).

Methods: Patients were randomized to subcutaneous injections of 162 mg MSB11456 or EU - approved tocilizumab for
24 weeks (W). At W24, patients receiving EU-approved tocilizumab were re-randomized to continue their treatment or to
switch to MSB11456 up toW52. Those receiving MSB11456 continued MSB11456 until W52. A safety evaluation was con-
ducted up to W63 (Figure 1a).

The primary efficacy endpoint - change from baseline in Disease Activity Score-28 Joint Count (DAS28)-erythrocyte sedi-
mentation rate (ESR) at W24 - was analyzed using analysis of covariance to determine the least squares mean (LSM) differ-
ence between MSB11456 and EU-approved tocilizumab; MSB11456 was considered equivalent to EU-approved
tocilizumab if the 90% confidence interval (CI) for this difference was entirely within the equivalence interval -0.6 to 0.5. Sec-
ondary endpoints were 20% improvement in American College of Rheumatology core set measures (ACR20) at W24 and
DAS28-ESR at W12. Additional endpoints included ACR50/70, change in DAS28-C-reactive protein (CRP), Simplified Dis-
ease Activity Index (SDAI), Clinical Disease Activity Index (CDAI), evaluation of immunogenicity at various time points up to
W55 and safety up to W63.

Table 1: DAS28-ESR - Change from Baseline at Week 24 - (ITT Analysis Set)

Figure 2: Antidrug antibody (ADA) incidence at various time points in patients receiving MSB11456; EU-approved tocilizumab and patients who
were switched from EU-approved tocilizumab to MSB11456 at W24 until W52.
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Results: Clinically relevant LSM decreases from baseline in DAS28-ESR were observed as early as W2 and up to W24 with
MSB11456 and EU-approved tocilizumab (Figure 1b). As the 90% CI for the LSM difference in the change from baseline in
DAS28-ESR between treatments was fully included within the predefined equivalence interval, therapeutic equivalence of
MSB11456 and EU-approved tocilizumab was demonstrated (Table 1). The other efficacy endpoint analyses supported this
conclusion. Treatment-emergent adverse events (TEAEs) were usually mild or moderate and occurred at similar frequency
with both drugs. There were no discernible patterns in terms of the nature, frequency, or other characteristics of serious or
treatment related TEAEs to suggest a difference between drugs. Anti-drug antibodies (ADA) incidence was similar among
treatment arms (Figure 2). The switch from EU-approved tocilizumab to MSB11456 at W24 had no clinically relevant impact
either on efficacy or safety, including immunogenicity.

Conclusion: Equivalent efficacy, and similar immunogenicity and safety profiles of MSB11456 and EU-approved tocilizu-
mab were demonstrated in patients with moderate to severe RA

Disclosure: A. Zubrzycka-Sienkiewicz: None; M. Misterska-Skora: None; M. Socik Pojawa: None; K. Klama:
None; M. Ullmann: Fresenius Kabi SwissBioSim GmbH, 3; C. Petit-Frere: Fresenius Kabi SwissBioSim GmbH, 3;
A. Illes: Fresenius Kabi SwissBioSim GmbH, 3; P. Baker: Fresenius Kabi SwissBioSim GmbH, 3; J. Monnet: Fresenius
Kabi SwissBioSim GmbH, 3; J. Brzezicki: None.

Abstract Number: 0446

Review of Rheumatoid Arthritis Treatment Landscape During the COVID-
19 Pandemic

Rachel Connolly1, MamTing Thoo2, Elizabeth Baynton3 and Denise Baldock3, 1Ipsos, New York, NY, 2Ipsos SDN BHD,
Kuala Lumpur, Malaysia, 3Ipsos MORI UK, London, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Treatments Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: During the COVID-19 pandemic, guidelines were amended with respect to the prescribing of bio-
logic/tsDMARD usage to treat rheumatoid arthritis (RA). In addition, regulatory reviews also ensued gauging the safety & risk
parameters of Janus kinase inhibitor (JAKi) usage. The purpose of this study was to analyse any biologic/tsDMARD prescrib-
ing shifts in RA during this time, and any possible impacts.

Methods: A multi-country, multi-centre, online, medical chart review study of patients with RA was conducted across
January – December 2021 ("2021 cohort") and January – December 2022 ("2022 cohort"), among UK, FR, DE, IT & ES
rheumatologists in hospitals and private practices were recruited to collect de-identified data on patients who were recently
treated with an advanced therapy (biologic/tsDMARD) as part of their usual care. Physicians were screened for practice
duration and patient volume. Rheumatologists abstracted current patient treatment, reasons for prescribing treatments
and patient disease score information; patient charts are included in the analysis.

Results: The 2021 cohort consists of 383 sampled physicians who reported on 4999 patients in total. The 2022 cohort con-
sists of 422 sampled physicians who reported on 5161 patients in total.
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2022 cohort recorded an increase in biosimilar tumour necrosis factor inhibitor (TNFi) usage among reported patients vs
2021 cohort (31% vs 27%). Alternate available mechanisms of action (MoA) to TNFi recorded a decrease in use to 44%
(2022) from 46% (2021) among reported patients; JAKi class share showed minimal change from 24% (2021) to
23% (2022).

In reasons for therapy choice cited by the sampled rheumatologists, the % of reported patients with the following driving
metrics have increased from 2021 to 2022: cost/insurance (16% vs 19%), patient request (9% vs 12%), long-term efficacy
data available (27% vs 31%) and long-term safety data available (26% vs 29%).

Recorded remission status has decreased from 59% in 2021 cohort to 56% in 2022 cohort.

Conclusion: Comparing the two cohorts in this study data has allowed insight into possible prescribing
changes that were beginning to come into view throughout the COVID-19 pandemic and while JAKi regulatory reviews were
ongoing: increased prescribing of biosimilar TNFis and decreased prescribing of alternate MoAs. The data shows an
increasing desire for long-term safety and efficacy data, patient request, and cost/insurance when physicians are choosing
the therapy that their patient is going to be treated with. Interestingly, while the prescribing behaviour of sampled physicians
has shifted, disease outcomes of reported patients are not necessarily improving. With patients in this study recording lower
remission rates, it may be that the treatment shift away from newer MoA therapies are having an influence. It will be critical to
monitor the RA treatment landscape for patient outcomes going forward. Further analysis using comparator cohort is
warranted.

Disclosure: R. Connolly: None; M. Thoo: None; E. Baynton: None; D. Baldock: None.
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Background/Purpose: Glucocorticoids are frequently used as bridging therapy for rheumatoid arthritis (RA) patients start-
ing conventional synthetic DMARDs. Both EULAR and ACR guidelines (1,2), recommend to use the lowest effective dose for
the shorter duration possible, ideally less than three months. In addition, glucocorticoids are not recommended when start-
ing a b/tsDMARD. We aim to assess glucocorticoid usage after treatment initiation with bDMARDs and JAKi in RA patients in
real life.
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Methods: Data on patients with RA switching from a conventional synthetic DMARD to a first biologic or JAKi enrolled in
BIOBADASER 3.0 (a multicenter Spanish Registry on Adverse Events of Advanced Therapies in Rheumatic Diseases) were
analyzed. Biologic treatment included TNFi, anti-IL6, anti-CD20, and CTLA4-Ig. Patients with any biologic or JAKi, all in com-
bination with glucocorticoids at therapy initiation were included. As TNFi was the larger group, a random sample was taken
for comparison purposes. Descriptive statistics were used to calculate the frequency and average daily glucocorticoid usage
according to therapy group, both at baseline and 1 year after treatment initiation. Wilcoxon Singed Rank test was used to
compare glucocorticoid dose changes from baseline to 1 year after initiation of the b/tsDMARDs and ANOVA, to compare
the mean dose differences across groups.

Results: A total of 432 RA patients met the inclusion criteria and were included in the analysis, 78.2% women, mean age
58.4 (12.2) years old, median disease duration 5.2 years [IQR: 2.1-10.8] and mean DAS28-ESR at baseline 4.72 (1.33).
Mean (SD) glucocorticoid daily dose decreased from 7.6 mg (5.8) at baseline to 3.2 (5.5) mg at 1-year follow-up (Figure).
Daily dose changes were statistically significant (Wilcoxon Signed Rank test: p < 0.001). Mean difference from baseline to
one year follow-up was 5.13 for TNFi, 4.59 for anti-IL6, 4.83 for anti-CD20, 4.38 for JAKi, and 2.78 for CTLA4-Ig (ANOVA:
p=0.12). The proportion of patients with a decrease in glucocorticoids dose from baseline to one year follow-up after
b/tsDMARD initiation was 72.7% for TNFi, 62.2% for anti-IL6, 66.7% for anti-CD20, 67.9% for JAKi, and 60.5% for
CTLA4-Ig, and the proportion of patients with no glucocorticoids at one year was 52.1%, 43.2%, 25.6%, 41.1% and
27.9% respectively for each treatment (Table).
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Conclusion: Our data shows that glucocorticoids are frequently used and for longer than 3 months when initiating
b/tsDMARDs. Around 2% of patients have glucocorticoid doses over 10mg and 15% over 5mg after one year follow-up.
Further studies are necessary to evaluate variables associated with persistent use of glucocorticoids.

References:

1. Smolen JS, et al. Ann Rheum Dis 2023;82:3–18.
2. Fraenkel, L. Arthritis Care & Research 2021; 73: 924–939
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Gilead, 2, 6, GSK, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; J. Calvo: None; C. Campos: None;
A. Garcia Dorta: None; F. S�anchez-Alonso: None; I. Castrejon: Bristol Myers Squibb, 1, 6, Galapagos, 2, GlaxoS-
mithKline, 1, 6, Lilly, 1, 6, Merck Sharp & Dohme, 6, Pfizer, 1, 2, 6.

Abstract Number: 0448

Cardioprotective Impact of JAKi, Tofacitinib, on CV Risk in Rheumatoid
Arthritis: JAKi CV Risk Impact Study

Ashit Syngle1, Inderjeet verma2, Nidhi Garg3, Kanchan Chauhan1, Sapna Patyal1 and Devaansh Syngle4, 1Healing Touch
City Clinic, Chandigarh, India, 2Maharishi Markandeshwar University, Mulana, India, 3Chitkara, Rajpura, India, 4Healing
Touch Foundation, Chandigarh, India

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Treatments Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: RA patients have at least twice the risk of CVD. In fact, CVD is the leading cause of morbidity and
premature mortality in RA. Inflammation driven endothelial dysfunction leads to accelerated atherosclerosis and premature
CVD in RA. JAKi, tofacitinib, in human aortic endothelial culture inhibits VCAM-1, ICAM-1, TNF-a, IL-1b. However, tofacitinib
increases MACE risk in RA patients with ASCVD.

Impact of Tofacitinib on endothelial function in RA patients with inadequate response to csDMARDs in the absence of con-
ventional CV risk factors or pre-existing CVD needs exploration. Endothelial dysfunction (ED), the " sine qua non" for athero-
sclerosis appearance, is the key promoter of CVD. ED is a barometer for CV health and a seminal target for reducing
cardiovascular (CV) risk in RA.

The objective was to prospectively investigate the impact of Tofacitinib (TOFA) on CV risk in active RA in absence of overt
CVD or its risk factors.

Methods: 81 consecutive RA patients meeting 2010 Rheumatoid Arthritis Classification Criteria median age 54 years, 81%
female, disease duration 14 years, moderate to high activity (DAS28-5.3) who were non-responders to MTX at least
15 mg/week and/or other synthetic DMARDs free of clinical overt cardiovascular disease were randomized 1:1 to receive
TOFA 5 mg bid (n=41) or placebo (n=41) for 12 weeks as an adjunct to existing stable antirheumatic drugs. Primary end-
points included endothelial dysfunction assessed by FMD, using Angiodefender, at baseline and after 12 weeks of treatment
and occurrence of MACE and VTE throughout the study. The secondary end points included: DAS28, ESR, CRP, HAQ-DI.
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Results: At baseline, endothelial function was impaired and levels of inflammatory measures were elevated and HAQ-DI was
impaired in both groups. After treatment, FMD improved significantly in the tofacitinib group from (6.64 ± 2.13 to 8.17
± 2.69, p=0.0001) as compared to placebo (6.36 ± 3.01% to 6.84 ± 2.95%, p=0.68) (Fig. 1A). DAS28 (Fig. 1B), ESR and
CRP levels improved significantly in tofacitinib group as compared to placebo (p≤0.05). TOFA significantly decreased
HAQ-DI (Fig. 1C) values as compared to placebo. There was no MACE or VTE event during the study period in either group.
After 12 weeks of treatment, FMD increased by 23.04% where as DAS28, ESR and CRP decreased by 31.23%, 29% and
60% respectively in the TOFA group (Fig 1D). Significant negative correlation was observed between FMD and CRP (0.32,
p≤0.05) before and after (r= -0.34, p≤0.05) treatment with TOFA whereas no such correlations were found in placebo group.

Conclusion: TOFA, apart from its anti-inflammatory activity, improves endothelial dysfunction and cardiovascular risk in
active RA without clinical overt cardiovascular disease. Thus, JAK inhibition with TOFA has vasculoprotective and cardiopro-
tective effect mediated through anti-inflammatory and probably other mechanisms.

Disclosure: A. Syngle: None; I. verma: None; N. Garg: None; K. Chauhan: None; S. Patyal: None; D. Syngle: None.
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Background/Purpose: Lymphoproliferative disorders (LPD) in rheumatoid arthritis (RA) (RA-LPD) have unique pathophys-
iological features. More than half of the cases of RA-LPD undergo spontaneous regression after the discontinuation of dis-
ease modifying anti rheumatic drugs (DMARDs), whereas approximately 33% of these cases relapse. Epstein-Barr virus
(EBV) infection is especially involved in the pathophysiology of RA-LPD. The current study was conducted with whole RNA
transcriptome analysis using the peripheral blood of patients developing RA-LPD to investigate the pathophysiology of
RA-LPD.

Figure 1. Flow diagram of the study. Cases analyzed in this study are written in red. RA-LPD: lymphoproliferative disorders in rheumatoid arthritis;
DLBCL: diffuse large B-cell lymphoma; DMARD: Disease modifying anti rheumatic drug; EBV: Epstein-Barr virus.
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Methods: Peripheral blood samples of the patients with RA-LPD were obtained between May 2013 and October 2018 from
30 hospitals in Japan. Whole transcriptome sequencing was performed using the Ion AmpliSeq Human Gene Expression Kit
(Thermo Fisher Scientific) and an IonS5 XL sequencer (Thermo Fisher Scientific). The kit covers the expression levels of 20,802
human RefSeq genes (based on UCSC hg19). Differential gene expression analysis was performed by Transcriptome Analysis
Console (TAC) software (ver. 4.0.3, Thermo Fisher Scientific) with |FC| > 2-fold difference and at p < 0.1. A Gene Set Enrichment
Analysis (GSEA) was performed to identify pathways enriched in theMolecular Signatures Database (MSigDB) Hallmark gene set.
A nominal p value of < 0.05 and an FDR (false discovery rate) q value of < 0.25 were considered statistically significant.

Figure 2. Gene set enrichment analysis (GSEA) in all regression cases (a), regression cases with Epstein-Barr virus (EBV) infection (b), and regres-
sion cases without EBV infection (c). Interferon alpha and gamma pathways were upregulated in all regression cases. Interleukin-2- STAT5 was a
unique pathway in EBV negative cases.

Figure 3. Heatmap showing gene expression related to interleukin 2-STAT5 pathway in cases without Epstein-Barr virus infection. They were
highly expressed in regression cases.
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Results: In total, 211 cases (191 RA-LPD cases and 20 non-LPD RA cases) were analyzed. The flow diagram of the study is
shown in Figure 1. We grouped diffuse large B-cell lymphoma (DLBCL) cases into two groups; regression cases (n = 43),
which regressed spontaneously after stopping DMARDs and non-regression cases (n = 9), which did not regress. Gene
expression levels were compared between the two groups. GSEA analysis showed that interferon alpha and gamma path-
ways were enhanced in regression cases (Figure 2a). To investigate mechanisms of regression in EBV-negative cases, we
performed further analysis according to EBV infection status. (EBV positive, n= 22; EBV negative, n= 15). The interleukin-
2-STAT5 (IL2-STAT5) pathway was enhanced in regression cases without EBV infection, which was suggested to be a
unique mechanism for regression in EBV-negative RA-LPD (Figure 2b, c). The heatmap (Figure 3) shows that genes related
to IL2-STAT5 were expressed highly in regression cases without EBV infection. Additionally, expression levels of some
genes related to the IL2-STAT5 pathway were significantly different between regression and non-regression EBV-negative
cases. This result suggests that these genes may serve as new liquid markers for regression in EBV-negative RA-LPD.

Conclusion: The current study showed that interferon-alpha and gamma pathways were upregulated in the regression
cases with DLBCL of RA-LPD. Moreover, the study revealed a unique mechanism related to IL2-STAT5 for regression of
EBV-negative cases. Our research further suggested new potential markers for regression in EBV-negative cases.
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Background/Purpose: The EULAR guidelines for Rheumatoid Arthritis (RA) patients advise to use a strategy aiming at a
predefined target of disease activity (T2T). If this target is not achieved with csDMARD, adding a TNF-inhibitor (TNFi) or a
JAK-inhibitor (JAKi) are advised options in cases with poor prognostic factors, obviously considering contraindications.
While randomized clinical trials have provided insight into the relative efficacy and safety of TNFi and JAKi under trial condi-
tions, the generalizability to real-life clinical practice remains unclear.

We aim to demonstrate the non-inferiority (NI) and, in case NI could be shown, subsequent superiority of a T2T strategy
using baricitinib versus TNFi, after failure of csDMARDs, in a real-life setting.

Methods: Biologic or targeted synthetic DMARD(b/tsDMARD)-naïve RA patients failing to respond to csDMARDs were eli-
gible if they were pretreated according to T2T principles, had a disease duration ≤5 years and no contraindications to
b/tsDMARD. All included patients were treated open label, according the T2T principle, at the discretion of their attending
physician with either a TNFi (any type) or baricitinib. Patients were seen at baseline and 12-weekly until final follow-up
(48 weeks). Full clinical assessment was performed at each visit and patients completed several PROMs. The primary end-
point was defined as NI of baricitinib versus TNFi with respect to the number of patients achieving ACR50 response at week
12. Subsequently, superiority testing was foreseen in case non-inferiority was shown. For the primary efficacy analysis, the
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ACR50 responses were compared, using 95% confidence intervals calculated using the Wilson score method for the differ-
ence in proportions. The non-inferiority margin for baricitinib was set at -12%. Linear mixed models were used to analyze
continuous secondary outcomes over the study period of 48 weeks.

Results: 199 patients who received a first dose of either TNFi (n=102) or baricitinib (n=97) were included. Baseline charac-
teristics were comparable between both groups (see table). At 12 weeks, the lower bound of the 95% confidence interval for
the difference in the ACR50 response was above zero, in both the per-protocol and intention-to-treat analysis (figure 1).
Hence, baricitinib was found to be non-inferior and statistically superior to TNFi in the analysis of the primary endpoint. More-
over, DAS28 remission (DAS28-CRP < 0.6) was achieved in 74% of baricitinib patients compared with 47% of TNFi patients
(p< 0.001) at 12 weeks. All secondary clinical and PRO -measures over the study period of 48 weeks showed better
responses, most often statistically superior, of Baricitinib over TNFi (figure 2 for DAS28-CRP).

Conclusion: Baricitinib was found to be non-inferior as well as superior to TNFi in terms of ACR50 response at 12 weeks in
real-world csDMARD refractory RA patients. Analysis of the secondary endpoints on disease activity and PROMs, were con-
sistently in favor of the group that started Baricitinib.

Disclosure: M. Van de Laar: Eli Lilly, 5, 6;M.Oude Voshaar: Eli Lilly, 5;P. ten Klooster: Eli Lilly, 5;D. Tedjo: Eli Lilly, 5;
c. van de laar: Eli Lilly, 5.

figure 1

figure 2
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Background/Purpose: Filgotinib (FIL) is an oral Janus kinase 1 preferential inhibitor for the treatment of moderate to severe
active RA. A previous pooled analysis reported long-term safety and efficacy for FIL 200 mg (FIL200) vs FIL 100 mg (FIL100)
in patients (pts) aged ≥ 65 and < 65 y.1 The objective of this analysis was to report updated long-term safety and efficacy in
4 subgroups of pts with RA (aged < 65 y, ≥ 65 y, < 65 y without cardiovascular [CV] risk, and ≥ 65 y or with CV risk), treated
with FIL200 vs FIL100.

Methods: This post hoc analysis pooled data from Phase 2 (DARWIN 1–3; NCT01888874, NCT01894516, NCT02065700)
and Phase 3 (FINCH 1–4; NCT02889796, NCT02873936, NCT02886728, NCT03025308) trials. Data for long-term exten-
sions (LTEs) were as of May 2, 2022 (DARWIN 3), and May 6, 2022 (FINCH 4). Analyses were by age (< 65 vs ≥ 65 y) and
subgroup (< 65 y without CV risk factor vs ≥ 65 y or ≥1 CV risk factor). CV risk factors were: family history of CV disease; his-
tory of dyslipidemia, diabetes mellitus or CV disease; hypertension, ischemic vascular conditions, peripheral vascular dis-
ease, extra-articular manifestations of RA; or ever smoked. The as-treated analysis set included data for pts receiving ≥1
FIL dose. Exposure-adjusted incidence rates (EAIRs)/100 patient-years of exposure (PYE) of selected adverse events
(AEs), and % of pts achieving Disease Activity Score in 28 joints using C-reactive protein (DAS28-CRP) of < 2.6 or ≤ 3.2
through Week 156 in FINCH 4, are reported.

Results: Baseline characteristics by age have been reported.1 Baseline disease characteristics by age or CV risk factor were
similar for disease severity and concurrent treatment. EAIRs for any treatment-emergent AEs (TEAEs) were generally higher
in pts aged ≥ 65 (120.40) vs < 65 y (97.86), and higher in pts aged ≥ 65 y or with CV risk (120.45) vs pts aged < 65 y without
CV risk (81.83). Pts aged ≥ 65 y, followed by the broader subgroup with CV risk factors (i.e. ≥ 65 y or ≥ 1 CV risk) had higher
EAIRs of serious TEAEs and TEAEs leading to discontinuation vs other subgroups, indicating age is a key risk factor along-
side other CV risk factors for developing AEs (data not shown). In pts aged ≥ 65 y, lower incidences of malignancies (exclud-
ing nonmelanoma skin cancer [NMSC]), NMSC, herpes zoster (HZ) and TEAEs leading to death were observed with FIL100
than FIL200 (Figure). In the broader subgroup with risk factors (i.e. aged ≥ 65 y or ≥ 1 CV risk factor), EAIRs of AEs were
generally lower vs pts aged ≥ 65 y, indicating greater influence of age. EAIRs of AEs for subgroups (aged < 65 y without
CV risk; ≥ 65 y or ≥ 1 CV risk) for FIL200 and FIL100 are shown (Figure). Rates of DAS28-CRP < 2.6 or ≤ 3.2 in all sub-
groups (FINCH 4) were maintained with FIL100 and FIL200 to Week 156 (Table).
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Conclusion: This post hoc analysis (in pts ≥ 65 y or with ≥ 1 CV risk factor) suggests that age is an important risk factor in
the evaluation of the FIL200 safety profile. Future studies are needed to address the relative contribution of age to traditional
CV risk factors. In FINCH 4, efficacy was maintained in all subgroups.

Figure. EAIR of AEs by age and CV risk (safety analysis set, as treated)

Table. DAS28-CRP <2.6 and ≤3.2 from LTE baseline to Week 156, by age, CV risk and FIL dose (safety analysis set, observed values)
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Background/Purpose: Prognosis for chronic inflammatory arthritis is drastically improved over previous decades and older
patients are treated with targeted therapies (TTs) (biological or synthetic targeted therapies). Clinical trials provide mainly
information about TTs in patients below the age of 65, so real-life studies are needed to provide more information about
TTs in patients over 65 years of age.

The aim of the present study was to compare clinical and therapeutic profile of arthritis patients undergoing TTs and to ana-
lyze safety and therapeutic survival according to different age groups.
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Methods: We performed an observational cross-sectional study in rheumatoid arthritis (RA), psoriatic arthritis (PsA) and
ankylosing spondylitis (AS) patients, older than 40 years old, who started biological or anti-JAK therapy between 2000
and 2022. A comparative analysis and a Kaplan-Meier survival analysis was performed.

Results: 938 patients (62% female) were included in the study, of which 20.3% are PsA, 55.6% RA and 24.1% AS, with a
mean age at the beginning of treatment of 57 (10) years and a mean duration of treatment of 68 (64) months. Patients were
classified according to the age at the beginning of treatment: 40-65 years and ≥ 65 years of age. 219 patients (23.3%) were
over 65 years of age. In table1 we show the comparative analysis between both groups.

Higher proportion of arterial hypertension, diabetes mellitus and dislipemia in patients older than 65 years was observed.
Using a logistic regression model, an association between conventional DMARD prescription and patients older than
65 years was found (P< 0.001), being the methotrexate the most used (44.8%). Anti-TNF therapy was the most extended
treatment in both groups of patients, and an association between anti-IL6 therapy and older patients than 65 years was
observed (P< 0.001). Previous TTs were more frequent in older patients (P=0.002) and treatment duration was lower in

Table1. Comparative analysis of clinical profile of different age groups at the beginning of TTs.
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those patients (P< 0.001) (figure1). Adverse events were more commonly found in patients older than 65 years as the reason
to TT discontinue (P=0.008), being infections the more frequent.

Conclusion: The use of conventional DMARDs and lower therapeutic survival are more frequent in patients older than
65 years of age.

Adverse events were the main reason of treatment suspension in these patients, with a higher proportion of infections
among them in contrast to patients under 65 years old.
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Figure 1
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Background/Purpose: Rheumatoid arthritis (RA) is associated with an increased risk of lung cancer compared to the gen-
eral population. While smoking is a shared risk factor, little is known about the association between use of disease modifying
anti-rheumatic drugs (DMARDs) and development of lung cancer. We undertook this study to evaluate the association
between use of conventional synthetic (cs) versus biologic (b) or targeted synthetic (ts) DMARDs and incident lung cancer
in patients with RA.

Methods: In this retrospective cohort study, we identified Veterans diagnosed with RA in any United States Veterans Affairs
facility from 1/1/2002 and 12/31/2018. Criteria for the presence of RA were: two or more International Classification of Dis-
eases Version 9 or 10 (ICD9 or ICD10) diagnosis codes for RA at least 7 days apart but no more than 365 days apart, and a
prescription for a csDMARD within 90 days of the first RA diagnosis (index date). The csDMARDs included in these analyses

Table 1. Characteristics of the cohort in person-years by DMARD exposure
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were: methotrexate, sulfasalazine, leflunomide, and hydroxychloroquine. The bDMARDs included were tumor necrosis fac-
tor inhibitors (TNFi) and non-TNFi biologics such as tocilizumab, rituximab, abatacept, and biosimilars; tsDMARDs included
tofacitinib and baricitinib. Patients with lung cancer before the diagnosis of RA were excluded. Incident lung cancer was
determined by 32 outpatient ICD9/10 codes, or 31 ICD9/ICD10/ICDO codes if from inpatient or the oncology raw domain.
Drug exposure categories (csDMARD versus b/tsDMARD) were treated as a time-varying variable. Multivariable Cox models
were fit to estimate the hazard ratio for developing lung cancer during and following the use of a b/tsDMARD relative to
b/tsDMARD-naïve persons adjusting for time-varying age, rheumatic disease comorbidity index (RDCI) and RA interstitial
lung disease (RA-ILD, identified using validated administrative algorithms(1)); and baseline sex, race, ethnicity, smoking sta-
tus, body mass index (BMI), cohort entry (2002-2007, 2008-2013, 2014-2019), rheumatoid factor or anti-CCP positivity,
use of opioids, NSAIDs, and steroids. Missing data were imputed using multiple imputation by chained equations.

Results: 26,625 veterans met eligibility criteria, of whom 89%were male and 71%were Non-Hispanic White (Table 1). Over
a mean (±standard deviation) follow up of 7.0 (±4.5) years, 852 incident lung cancers were detected. The age-standardized
incidence among those only on csDMARDs was 4.56 per 1000-person years, compared to 5.33 for those exposed to
b/tsDMARDs. In multivariable adjusted models, the hazard ratio for lung cancer in persons who had been treated with a
b/tsDMARD was 1.03 (95% confidence interval (CI) 0.87-1.21) relative to those only on csDMARDs (Figure 1).

Conclusion: Among Veterans with RA, we observed no evidence of an altered risk of lung cancer associated with different
forms of RA treatment. However, incomplete information on cigarette smoking history, along with the relatively short period
of follow-up, limit any conclusions that might be drawn.

Reference:
1. England BR, et al. Performance of Administrative Algorithms to Identify Interstitial Lung Disease in Rheumatoid Arthritis.
AC&R 2020

Disclosure: N. Singh: None; A. Peterson: None; A. Baraff: None; K. Wysham: None; B. England: Boehringer-
Ingelheim, 2, 5; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceuticals, 5; N. Smith: None;
T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health
(UpToDate), 9; N. Weiss: None.

Figure 1. Kaplan Meier curves showing association between use of disease modifying anti-rheumatic drugs and lung cancer.
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Rheumatoid Arthritis Disease Activity Indices Assess More Than
Inflammation: 29%-36% of Patients with Moderate or High DAS28–ESR or
CDAI Have 0 or 1 Swollen Joints, but Positive Screens on MDHAQ FAST4
(fibromyalgia Assessment Screening Tool) And/or MDS2 (MDHAQ
Depression Screen) Indices

Theodore Pincus1, Nicholas Rodwell2 and Rahel Hunter1, 1Rush University Medical Center, Chicago, IL, 2University of
New South Wales, Sydney, Australia
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Background/Purpose: Rheumatoid arthritis (RA) therapy is recommended to be intensified according to treat-to-target if
DAS28 (disease activity score 28) or CDAI (clinical disease activity index) indicate high/moderate (H/M) activity, although
exceptions based on shared decisions are recognized. Comorbid fibromyalgia (FM) and/or depression (DEP) may raise
DAS28 and CDAI, independent of inflammation, but often are underrecognized in routine care. A multidimensional health
assessment questionnaire (MDHAQ) provides validated feasible screening indices for FM and DEP, FAST4 (fibromyalgia
assessment screening tool) (ACR Open Rheum 2019;1:516) and MDS2 (MDHAQ depression screen) (Arth Care & Res
2021;73:120), which agree more than 80% with reference standards, on a single MDHAQ, completed by most patients in
5-10 minutes. We hypothesized that some patients in DAS28-ESR or CDAI H/M vs low/remission (L/R) would have 0 or
1 vs ≥2 swollen joint counts (SJC), but positive vs negative MDHAQ FAST4 and/or MDS2 screens.

Methods: A cross-sectional study at a routine care visit included DAS28 and CDAI. Patients competed an MDHAQ to score
patient global assessment, fatigue, 0-3.3 DEP query, self-report 0-54 RADAI painful joint count, 60-symptom checklist (Sx),
medical history queries, and FAST4 [positive (+) if 3/4: pain VNS ≥6/10, fatigue VNS ≥6/10, RADAI ≥16/54, and/or Sx

Number of RA patients in DAS28-ESR or CDAI remission/low (R/L) vs moderate/high (M/H), swollen joint count (SJC) 0 or 1 vs ≥2 and MDHAQ
FAST4 and MDS2 negative (-) vs FAST4 and/or MDS2 positive (+) for fibromyalgia and/or depression; highlighted numbers focus on patients with
DAS28- ESR or CDAI M/H and SJC 0 or 1 and/or FAST4+ and/or MDS2+
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≥16/60] and MDS2 [+ if a 0-3 DEP query is ≥2 or positive DEP on Sx). The numbers of patients in H/M vs L/R DAS28-ESR
and CDAI, SJC 0/1 vs ≥2 and FAST4 + vs negative (-) and MDS2+ vs - status were analyzed using chi-square statistics.

Results: Median age was 61.3 years, median disease duration 10 years, and 75% of patients were female. DAS28-ESR
and CDAI M/H vs L/R differed significantly according to SJC, as expected; R/L included 0/1 SJC in 83% of DAS28–ESR
and 90% of CDAI (p< 0.001) (Table). However, M/H with 0/1 SJC was seen in 25/52 (48%) by DAS28-ESR and 40/79
(51%) by CDAI. DAS28-ESR and CDAI M/H vs L/R also differed significantly according to FAST4 and MDS2 status, some-
what unexpectedly (Table): 68% of DAS28-ESR L/R were FAST4-,MDS2- while 58% of M/H were FAST4+ &/or MDS2+
(p=0.003); 50/61 (82%) of CDAI L/R were FAST4-,MDS2-, while 50/79 (63%) of M/H patients were FAST4+ &/or MDS2+
(p=< 0.0001) (Table). Patients classified as M/H but with SJC of 0/1 included 15 for DAS28 (50% of 30 M/H and FAST4+ &/
or MDS2+, 60% of 25 with M/H and SJC 0/1, and 29% of all 52 M/H patients), and 27 for CDAI (54% of 50 M/H and
FAST4+ &/or MDS2+, 68% of 40 with M/H and SJC 0/1, and 34% of all 79 M/H patients) (Table).

Conclusion: Treat-to-target is a useful guideline for most RA patients. However, a sizable majority in H/M DAS28–ESR or
CDAI have 0/1 SJC and may not be candidates for therapy escalation. About half of patients with high index scores and
0/1 SJC have comorbid FM or and/or DEP, which can be feasibly screened for with FAST4 and MDS2 indices on a single
MDHAQ. Patients with DAS28-ESR or CDAI H/M vs L/R differed significantly in MDHAQ FAST4+ or - and/or MDS2 + or -
indices for FM and DEP. Recognition that FM and DEP may elevate RA index scores is analogous to recognition that an ele-
vated ESR may result from a cause other than inflammation. An MDHAQ, completed by most patients in 5-10 minutes, can
help rheumatologists interpret RA index scores.

Disclosure: T. Pincus: None; N. Rodwell: None; R. Hunter: None.
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Rosnilimab, a Novel PD-1 Agonist Monoclonal Antibody, Inhibits
Peripheral T Cell Proliferation and Cytokine Secretion and Reduces
Circulating PD-1 High Expressing CD4 and CD8 T Cells: Results from a
Phase 1 Healthy Volunteer Clinical Trial

Kenneth Luu, Martin Dahl, Eric Hare, Cailin Sibley, Paul Lizzul and Bruce Randazzo, AnaptysBio, San Diego, CA
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Background/Purpose: PD-1 pathway mutations increase human susceptibility to multiple autoimmune diseases, and
insufficient PD-1 signaling can lead to dysregulated T cell responses. By targeting natural immune regulatory mechanisms
to modulate immune cells driving disease, there is an opportunity to dampen the inflammatory cycle and restore immune bal-
ance. Rosnilimab is a PD-1 agonist antibody designed to inhibit activated T cells for the treatment of inflammatory diseases,
including rheumatoid arthritis (RA).The primary objective of this first-in-human (FIH), healthy volunteer (HV) Phase 1 study
was to assess the safety and tolerability of single ascending doses (SAD) and multiple ascending doses (MAD) of rosnilimab.
Other objectives included the assessment of pharmacokinetic (PK) profile, immunogenicity, and translational
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pharmacodynamic (TPD) endpoints (e.g. PD-1 receptor occupancy (RO), reduction in various T cell populations and associ-
ated cytokine signaling).

Methods: This study was conducted at a single study center in the United States with 14 cohorts in SAD and 3 cohorts in
MAD. Each cohort had 8 participants (6 active, 2 placebo (PBO)). Treatment cohorts were enrolled sequentially in each
SAD/MAD phase. Intravenous (IV) and subcutaneous (SC) routes of administration were assessed in the SAD; SC route
was assessed in the MAD.

Results: A total of 144 participants were enrolled; 90 randomized to the active SAD cohorts, 18 to the active MAD cohorts,
and 30 and 6 randomized to the SAD and MAD PBO cohorts, respectively. All participants were assessed for safety and
PD. Rosnilimab was well tolerated, with no dose-limiting toxicities or deaths. Two serious adverse events (SAEs) were
reported in the SAD (obstructive pancreatitis in a PBO-dosed participant; COVID-19 infection in a rosnilimab-dosed partic-
ipant leading to discontinuation; unrelated to treatment).No SAEs were reported in the MAD. TPD activity was rapid with sus-
tained reduction in quantity and functional activity of PD-1+ T cells. Conventional T (Tcon) cells in the periphery expressing
PD-1 were reduced, on average through Day 30 in the SAD where full RO was sustained following rosnilimab dosing, by
�50% in both CD4+ and CD8+ subsets, in a dose-dependent manner and in correlation with RO.This reduction was max-
imized on PD-1 high expressing T cells, �90% reduction relative to baseline. There was no significant impact on the overall
total T cell, Tcon or regulatory T (Treg) cell numbers, thereby resulting in an observed bias in favor of Treg:Tcon cell ratio
post-dosing. An antigen-specific functional T cell assay measuring ex vivo interferon-gamma release in response to antigen
challenge was inhibited up to �90% relative to baseline within 30 days following a single dose. Rosnilimab has a favorable
PK profile consistent with full RO, a two-week half-life, and exposure nearly dose-proportional in both IV and SC dosing.

Conclusion: Rosnilimab demonstrated favorable safety, PK, and TPD activity. These results demonstrate proof of mecha-
nism in humans and support advancing rosnilimab into a phase 2b study in RA.

Disclosure: K. Luu: AnaptysBio, 3, 11;M. Dahl: AnaptysBio, 3, 11; E. Hare: AnaptysBio, 3, 11; C. Sibley: AnaptysBio,
3, 11; P. Lizzul: AnaptysBio, 3, 11; B. Randazzo: AnaptysBio, 3, 11.
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MA, 3CELEHS Lab, Cambridge, MA, 4Harvard T.H. Chan School of Public Health, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Treatments Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Strong clinical predictors for response to biologic and targeted synthetic disease modifying rheu-
matic drugs (b/tsDMARDs) in rheumatoid arthritis (RA) have yet to be identified. The majority of studies test associations
between individual clinical factors, e.g., age, disease duration, with treatment response. Alternatively, individual variables
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can be grouped as a theme or topic, and then tested for association with an outcome, treatment response. Identifying
potential topics using a data-driven method can be accomplished using topic modeling. Topic modeling performed on
words in a newspaper grouped “music, film, performance” and “market, stock, share” into 2 topics, identifying

Figure 2. Four main topics identified using all ICD codes, RA-related laboratory data and medications in the year prior to initiating 1st b/tsDMARD
named by the predominant features: (A) RA on MTX, (B) arthralgia, (C) hypertension and other CV comorbidities, (D) mood disorders.

Figure 1. Study design to identify “topics” in an RA cohort using structured electronic health record (EHR) data in the year prior to initiating the 1st
b/tsDMARD (t0); subsequent analyses test the associations between the topics and the 4 main treatment patterns after 1st b/tsDMARD identified
from a prior study.
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entertainment vs finance-related terms respectively. The objective of this study was to identify the topics in a cohort of RA
patients using their electronic health record (EHR) data prior to starting b/tsDMARDs, and to determine the association of
these topics to their future b/tsDMARD treatment course.

Methods: We studied subjects from a validated EHR based RA cohort who initiated their 1st b/tsDMARD 2011-2019.In a
previously published study, subjects were categorized based on the similarity of their treatment course after their 1st

b/tsDMARD: (1) tumor necrosis factor inhibitor (TNFi) persister, (2) TNFi to abatacept, multiple b/tsDMARD and (3) rituximab
or (4) tocilizumab (Figure 1). Structured EHR data: ICD codes, RA related laboratory data, e.g., anti-CCP, and RA related
medication prescription data, e.g., prednisone, methotrexate (MTX), in the year prior to their first b/tsDMARD initiation (t0)
were extracted; all variables had prevalence at least 5%.Latent Dirichlet Allocation (LDA), a topic modeling method, was
applied to group the structured EHR data into topics. Multinomial regressions were constructed to test the associations
between the 4 topics across the treatment courses in comparison to TNFi persisters (reference group), adjusting for age,
sex, self-reported race, and year of 1st b/tsDMARD.

Results:We studied 1102 RA subjects, mean age 53 years, 77% female, 64% rheumatoid factor (rf ), 76% were on TNFi
at t0.The LDA model grouped the structured EHR data into 4 main topics: (a) RA on MTX, (b) arthralgia, (c) hypertension
(HTN) and cardiovascular (CV) comorbidities, (d) mood disorders (Figure 2).Subjects in the RA/MTX topic cluster in the
year prior to their 1st b/tsDMARD use had a higher-odds of eventually becoming TNFi persisters compared to those
who will belong to the multiple b/tsDMARD/tocilizumab or rituximab groups (Table 1). Subjects belonging to the HTN/CV
comorbidities topic had a lower-odds of belonging to the TNFi persister group compared to the multiple b/tsDMARD/
tocilizumab or rituximab groups. Arthralgias and mood disorders did not associate more strongly with any future treat-
ment course.

Conclusion: Topics derived from the structured EHR data of RA subjects prior to their 1st b/tsDMARD identified 2 topics dif-
ferentiating future TNFi persisters vs those requiring multiple b/tsDMARDs.Topic modeling can provide an alternative
method to study potential predictors for outcomes in RA and other rheumatic conditions.

Disclosure: J. Tang: None; D. Weisenfeld: None; K. Dahal: None; L. Wang: None; C. Bonzel: None; Y. Kawano:
None; G. McDermott: None; T. Cai: None; K. Liao: UCB, 2.
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Background/Purpose: There is a dearth of knowledge around the safety of biologic disease modifying antirheumatic drugs
(bDMARDS) in immune checkpoint inhibitor (ICI)-treated rheumatoid arthritis (RA) patients with cancer. The goal of this study
was to quantify the association between bDMARD use after ICI initiation and overall survival (OS) in RA patients with meta-
static non-small cell lung cancer (mNSCLC), melanoma and urothelial cancer.

Methods: We used a curated Medicare claims dataset that consists of a 100% sample of patients with RA. We included
patients ≥ 66 years of age with both a diagnosis of RA and of mNSCLC, melanoma or urothelial cancer, who initiated nivo-
lumab, pembrolizumab or atezolizumab 2015-2019 and who received an intravenous (IV) bDMARD at some time during the
year prior to ICI initiation. ICI and DMARD use were identified using J and C codes. We limited the study to IV bDMARDs
because the timing of administration can be accurately ascertained. Patients with mNSCLC, melanoma and urothelial can-
cers were required to have two claims associated with the relevant ICD-9-CM or ICD-10-CM codes. RA was defined as hav-
ing two claims associated with an ICD-9-CM or ICD-10-CM diagnosis code for RA. Patients who took a specific bDMARD
after ICI initiation were compared to patients who took the same bDMARD in the year prior, but not in the year after ICI initi-
ation. Kaplan Meier (KM) curves and cox proportional hazard models (CPHM) (un-adjusted, age and ICI adjusted) were cre-
ated to measure OS from first ICI initiation. Patients were followed through 12/31/2019 and were censored at time of death
or last recorded visit in the database.

Results: A total of 6350 ICI-treated RA patients with mNSCLC, melanoma, and urothelial cancer were identified. Of these,
only 466 (7.3%) received an IV bDMARD in the year prior to ICI initiation. 166/466 (35.6 %) took the same DMARD in the
1 year after ICI initiation. Overall median follow up was 186.5 days (IQR 76, 355). Patients who took a bDMARD prior to
ICI only were more likely to be female than those who continued/initiated that bDMARD after ICI initiation (63.3% vs
51.2%, p= 0.011) (Table1). Figure 1 displays the KM curves comparing patients who continued/initiated a TNFi after ICI ini-
tiation to those who took a TNFi only prior to ICI initiation (1A, log rank p-value 0.02) and a similar analysis for Rituximab (1B;
p-value 0.06). In CPHM for mNSCLC, patients who took an IV TNFi only prior to ICI initiation had worse OS than those who
continued/initiated a TNFi after ICI initiation (Table 2). Adjusted models for other cancers and other IV DMARDSwere not sta-
tistically significant.
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Conclusion: Few RA patients with mNSCLC, melanoma, and urothelial cancer use IV bDMARDS in the year prior to ICI
initiation, even among those who were previously receiving them before their cancer diagnosis. Patients who contin-
ued/initiated an IV TNFi after ICI initiation appear to have better OS than patients who take a TNFi only prior to ICI ini-
tiation. However, this may reflect unmeasured differences between these two groups, such as the use of
concomitant chemotherapy, number of prior cancer treatments or comorbidities, which we will address in further
analyses.

Disclosure: D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Walgreens Boots Alli-
ance, 12, stock ownership; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech,
2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5; F. Xie: None; A. Saxena: AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, G1 Therapeutics, 2, Jazz Pharmaceuticals, 2; A. Bass: None.
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Background/Purpose: The treatment of Rheumatoid Arthritis (RA) has undergone an enormous change in the last two
decades with the use of biological Disease Modifying Drugs and targeted therapies (ts/bDMARDs). These drugs are widely
used in clinical practice, but we have scarce information about the switching between them in these conditions due to inef-
ficacy. Our objective is to evaluate the incidence rate of switching due to inefficacyas well as the factors associated to switch-
ing due to inefficacy.

Methods: We conducted an observational longitudinal retrospective study. Subjects: all patients with recent onset RA
diagnosed between January 1st 2007 and December 31st 2015 followed in outpatient clinic at Hospital Clinico San Car-
los until January 1st 2022, which used any ts/bDMARDs during at least 3 months. Main outcome: Switching of the
ts/bDMARD (suspension and change to a different ts/bDMARD) due to inefficacy. Covariables: sociodemographic, clin-
ical and treatment. Statistical analysis: incidence rates of switching due to inefficacy (IR) per 100 patient-years were esti-
mated using survival techniques with their respective 95% confidence interval [CI]. A multivariate Cox regression
analysis was used to evaluate the risk factors of switching due to inefficacy. Results were expressed as HR with
their 95% CI.
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Table 1. Baseline sociodemographic characteristics.

Table 2. Incidence rates of drug switching due to inefficacy per 100 *patient year in RA patients treated with biological and targeted therapies.
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Results: 186 patients were included (927.86 patient-years), 81.72% were women with a mean age of 52.38±13.80. Char-
acteristics at baseline are shown in table 1. The 186 patients received 347 courses of ts/bDMARD treatment of which
88 were switched due to inefficacy (25.36%) with an IR of inefficacy of 9.58 [7.77-11.81]. The most frequent ts/bDMARD
group was TNFi (61.38%), specifically Etanercept (21.90%). IRs of switching due to inneficacy are shown in table 1, we
found a higher IR in the female sex (IR 10.67 [8.57-13.28]), younger patients (IR 13.50 [10.37-17.59], subsequent courses
of treatment (IR 14.34 [10.70-19.20]), with the concomitant use of corticoids (IR 10.22 [8.14-12.83]), and with the use of cer-
tain ts/bDMARDs (IR Abatacept 23.38 [12.58-43.45], IR anti-IL6 10.43 [4.68-23.23], IR anti-TNF 9.54 [7.39-12.32], IR JAKi
7.78 [2.92-20.74], IR Rituximab 6.06 [3.15-11.65]). In the multivariate analysis (table 2) we found a higher risk for switching
due to inefficacy in patients receiving the third or posterior course of treatment (HR 1.72 [1.07-2.77]) and a tendency in
patients in treatment with abatacept compared to anti-TNF (HR 1.79 [0.98-3.28]); the male sex was a protective factor for
switching due to inefficacy (HR 0.46 [0.21-0.98]).

Conclusion: Switching of ts/bDMARDs in daily clinical practice due to inefficacy appears with certain regularity (25.36%)
with an estimated IR of 9.58. We have found higher switching rates of ts/bDMARDs due to inefficacy in the female sex, youn-
ger patients, subsequent courses of treatment, concomitant use of corticoids as well as with some ts/bDMARDs in specific
(Abatacept and anti-IL6). Patients receiving the third or posterior course of treatment had a higher risk of switching due to
inefficacy meanwhile the male sex acted as a protective factor; treatment with abatacept seemed to have a higher risk to
switching due to inefficacy but it did not reach statistical significance.

Disclosure: M. Rodriguez Laguna: None; Z. Rosales-Rosado: None; C. Vadillo-Font: None; J. Otazu-Moudelle:
None; I. Pérez Sancrist�obal: None; l. Abasolo: None.
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Table 3. Multivariate analysis of drug switching due to inefficacy in RA patients treated with biological and targeted therapies.

890



Guatemala, 5Aprillus Asistencia e Investigaci�on, Buenos Aires, Argentina, 6Southwest Rheumatology Research Group,
Dallas, TX, 7Department of Rheumatology and Internal Medicine, Wrocław Medical Hospital, Wrocław, Poland,
8Pharmacovigilance and Patient Safety, AbbVie, Inc., North Chicago, IL, 9AbbVie, Inc., North Chicago, IL, 10West
Tennessee Research Institute, Jackson, TN

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: RA – Treatments Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: To evaluate the efficacy and safety of upadacitinib (UPA) monotherapy vs MTX monotherapy over
5 yrs among MTX-naïve patients with moderately to severely active RA in the long-term extension (LTE) of the phase
3 SELECT-EARLY trial.

Methods: Patients were randomized 1:1:1 to receive once daily UPA 15mg or 30 mg or MTX (titrated up to 20 mg/wk by wk
8).1 At wk 26, patients who did not achieve CDAI remission (≤2.8) with < 20% improvement from baseline in TJC or SJC
received rescue therapy (addition of MTX to insufficient responders in the UPA groups and addition of UPA 15/30 mg
[by re-randomization] to insufficient responders in the MTX group). For patients who did not achieve CDAI remission but
had ≥20% improvement in TJC and SJC at wk 26, background RA medications were optimized while patients remained
on their original study drug. Per protocol amendment, all patients receiving UPA 30 mg were switched to the approved
15 mg dose, with the earliest switch occurring at wk 108. Efficacy assessments were evaluated over 5 yrs and are reported

Figure 1. Proportions of Patients Achieving CDAI or DAS28(CRP) Disease Activity States Through 5 Years (AO, NRI)
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Figure 2. Proportions of Patients Achieving ACR20/50/70 Responses Through 5 Years (AO, NRI)
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as observed (AO) for patients who received continuous monotherapy with UPA 15/30 mg or MTX. Results at wk 260 are also
reported by randomized group for all patients, applying NRI for patients who were rescued or discontinued, with nominal
P values. Treatment-emergent adverse events (TEAEs) per 100 patient-yrs were summarized over 5 yrs for those receiving
monotherapy.

Results: Of 945 patients randomized and treated, 775 (82%) completed wk 48 and entered the LTE on study drug. Of
these 775 patients, 255 (27%) discontinued study drug during the LTE due to the following primary reasons: TEAEs
(9%), withdrawal of consent (7%), lack of efficacy (2%), lost to follow-up (3%), or other reasons (6%). Patients receiving
UPA consistently demonstrated higher achievement of disease activity targets over 5 yrs compared with MTX (Figure 1,
2). In AO analyses, 53%/59% of patients attained CDAI remission with UPA 15/30 mg vs 43% on MTX at wk 260. NRI
analyses also showed better CDAI, DAS28(CRP), and ACR/20/50/70 responses with UPA relative to MTX at wk
260 (nominal P < .001). Most TEAEs were numerically most frequent in patients receiving UPA 30 mg (Table). The
rates of serious infections, herpes zoster, CPK elevation, nonmelanoma skin cancer (NMSC), and neutropenia were

Table. Treatment-Emergent Adverse Event Summary Through 5 Years
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numerically higher with UPA than MTX. The overall rates of MACE, VTE, malignancy excluding NMSC, and lymphope-
nia were comparable across treatments. Rates of death were similar between UPA 15 mg and MTX but numerically
higher with UPA 30 mg. Overall, the observed safety profile of UPA over 5 yrs was consistent with earlier results from
this trial and the integrated phase 3 safety analysis.1-3

Conclusion: UPA 15 mg or 30 mg showed better clinical responses vs MTX in patients with RA throughout the 5-yr trial.
Higher rates of several AEs, including serious infection, herpes zoster, and CPK elevation were observed with UPA com-
pared to MTX. When used as monotherapy in MTX-naïve patients, UPA has better long-term efficacy vs MTX and a favorable
benefit-risk profile.
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Background/Purpose: Fertility awareness is low in the population and is influenced by disparities in race, ethnicity, and
socioeconomic status. Because systemic rheumatic disease (SRD) contributes to decreased fertility, identifying knowledge
gaps and underlying factors among affected women is a key step towards improved counseling on fertility therapies. Here,
we use a previously published instrument to determine whether fertility knowledge is affected by having an SRD or by other
medical or sociodemographic factors.

Methods: We enrolled women ages 18-65 seen ≥2 times by a Hospital for Special Surgery rheumatologist from
2020-2022 in the Rheumatology Women’s Reproductive Health and Wellness Cohort; cohort enrollment is ongoing.
This is an interim analysis that includes women aged 18-45 years with self-reported SRD, to whom we administered
the Fertility & Infertility Treatment Knowledge Score (FIT-KS) (1). Using descriptive statistics, we compared FIT-KS
scores in women with SRD to scores of reproductive-aged women in the general population, as previously published
by Kudesia et al. Among women with SRD, we compared those with a total score ≥19 on the FIT-KS ("high scorers")
and those who scored < 19 ("low scorers") in terms of sociodemographic, lifestyle, medical, and reproductive
factors.

Results: In this interim analysis, 142 reproductive-aged women with SRD completed the FIT-KS, with a median total score
of 18 (62% correct out of 29 questions) (Table 1). Compared to women in the general population, women with SRD were
more frequently non-White (p=0.04) and Hispanic/Latina (p=0.02), more highly educated (p< 0.01), and less likely to have
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had successful pregnancies (p< 0.01). The SRD population was more aware of the risks of infertility due to smoking
(p=0.03), sexually transmitted infections (p=0.01), and being underweight (p< 0.01). Women with SRD were more frequently
correct about success rates for in vitro fertilization (IVF) for women older than 44 years (p=0.02) but less frequently correct
about success rates per thawed egg after oocyte cryopreservation (OOC) (p< 0.01). Compared to high scorers on the
FIT-KS, low scorers were more frequently Hispanic/Latina (p=0.03) and more likely to have considered OOC (p=0.03)
(Table 2).

Conclusion: Compared to a previously reported sample of women in the general population, women with SRD performed
qualitatively better on the FIT-KS, with greater knowledge of modifiable infertility risk factors and IVF, but less knowledge
of OOC. Among women with SRD, those with decreased fertility awareness were more frequently Hispanic/Latina and more
open to OOC. Future multivariate analysis is planned, but our results suggest a relationship between demographic charac-
teristics and fertility awareness and highlight important knowledge gaps among women with SRD, particularly related to
options for fertility preservation.
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Background/Purpose: Rheumatic diseases, and specifically SLE, present with greater sexual dysfunction than other
chronic diseases. Sexual dysfunction (SxD) is multifactorial and comprises disease-related factors, psychological factors,
hormonal imbalance, and treatment. Self-esteem has an association with mental and physical health in SLE patients, how-
ever, its impact has not been studied as a determinant of SxD.

We aimed to assess the association between body self-esteem, global self-worth and sexual functioning in SLE
patients.

Methods: We performed a transversal study in a tertiary care center in Mexico City. Patients ≥18 years old who fulfilled
EULAR/ACR criteria for SLE were included. Body self-esteem was assessed by the Body Self-esteem Scale (BSS) and
global self-worth by the Rosenberg´s Self-Esteem Scale (RSES). Sexual function was assessed by the CSFQ-14 question-
naire. Disease activity was measured by SLEDAI and disease-associated damage by SLICC index. Relevant demographic,
clinical and serological characteristics were recorded. We used univariate and multivariate analysis to assess association
between self-esteem and SxD. Statistical analysis was performed using SPSS V.25.

Results:We included a total of 280 patients, in whom self-esteem was analyzed. Most patients were female (87%), the
mean age was 41 (±12 years) and mean BMI was 25.6 (±4.9kg/m2). Mean SLEDAI and SLICC scores were 2.45
(±2.72) and 0.8 points (±1.04), respectively. A correlation between body self-esteem and SxD was found in both gen-
ders. Interestingly, the correlation was higher in men than in women (r=0.45, p=0.008 vs r=0.25, p=0.0001,
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respectively). In addition, a correlation was established between global self-worth and SxD for both men and women
(r=0.4, p=0.006 vs r=0.18, p=0.004) respectively. Interestingly, both scales (BSS and RSES) showed a moderate cor-
relation with SxD in men with SLE (r=0.45, p=0.008 and r=0.47, p=0.006, respectively). Although this correlation was
also found in women (between BSS, RSES and SxD), it was weaker than in men (r=0.25, p=0.0001 and r=0.18,
p=0.004)

Other clinical and laboratory variables were studied, such as prednisone, cyclophosphamide, obesity, depression, body
self-esteem, SLEDAI and SLICC damage index; however, no statistical significance was found (Table 1).

The multivariate analysis showed that age (0.96, 95% CI 0.94-0.98, p=0.003), lower RSES score (1.08, 95% CI
1-1.14, p=0.01) and leukocytes (1.19, 95% CI 1-1.40, p=0.02) were independently associated with SxD. Although
there was a trend for an association with lower BSS, it did not reach statistical significance (1.00, 95% CI 1-1.15,
p=0.055).

Conclusion: To our knowledge this is the first study to evaluate self-esteem (with two different scales) as a determinant of
sexual function in SLE patients, showing a greater impact in male population. Given the complexity of sexual function in
SLE patients and the various factors that can affect it, it is important to consider additional psychosocial aspects, such as
self-esteem, to help us identify and address potential problems early on, leading to better quality of life through timely
interventions.

Disclosure: M. Espinosa-Le�on: None; D. Marengo-Rodríguez: None; M. Ibarra-Velasco: None; A. Barrera-Var-
gas: None; J. Merayo-Chalico: None.

Table 1. Clinical, demographic, and laboratory variables of patients with Systemic Lupus Erythematosus (SLE)
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Background/Purpose: Breastfeeding in systemic lupus erythematosus (SLE) has received little attention and the limited
data available suggest that women with SLE have lower breastfeeding rates and sustain it for less time than the general pop-
ulation. This study aimed to assess the knowledge about breastfeeding in patients with SLE, estimate the breastfeeding
intention rate, and consider the impact that SLE activity and the information on lactation provided by hydroxychloroquine
and prednisone patient information leaflets (PILs) could have on breastfeeding intention.

Methods: A cross-sectional study was performed through an anonymous, closed, multiple-choice survey. Outpatients with
SLE (meeting EULAR/ACR 2019 classification criteria) treated at a public hospital, aged 18 or older, and of childbearing age
were surveyed. The authors conducted the surveys during medical consultations. Personal data (age, level of education) and
past pregnancy and lactation experience were collected. Prior knowledge about breastfeeding in SLE was evaluated.
Patients were asked about a) their intention to breastfeed in the event of a pregnancy and b) their intention to breastfeed
in the event of active SLE. They were requested to read hydroxychloroquine and prednisone PILs and asked whether they
thought it was possible to breastfeed while taking these medications. Finally, they were given updated information brochures
on the subject. All patients signed written consent forms. The study was approved by the Bioethics Committee.

Results: The survey was answered by 72 patients with a mean age of 34 (SD 9) years old. Thirteen (18%) had at least pri-
mary education, 35 (49%) had high school education, and 24 (33%) had higher education. Twenty-nine (40%) had no chil-
dren, 13 (18%) had had children before being diagnosed with SLE, and 30 (42%) had had at least one child after the
diagnosis. Thirty-nine patients (54%) had previous breastfeeding experience.
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In the event of a new pregnancy, 64 patients (89%) would choose to breastfeed. However, in the event of active SLE,
47 patients (65%) would take the best available medication and not breastfeed,19 (27%) would opt for less effective medi-
cations that allow breastfeeding, and 6 (8%) would prefer not to take medication and breastfeed.

After reading the prednisone PILs, 47 patients (65%) considered it was possible to breastfeed while taking that drug, but
only 20 (28%) said that the same applied to hydroxychloroquine.

Conclusion: Most patients considered it was possible to breastfeed and intended to do so, but this percentage would
decrease in the event of active disease. Over 70% of the respondents considered it was unsafe to breastfeed after reading
the hydroxychloroquine PIL. Information on breastfeeding should be reinforced for patients with SLE.

Disclosure: S. Villamizar Pérez: None; N. Paris: None;M. Serna G�ongora: None; A. Brener: None; J. Claros: None;
M. Izaguirre Germain: None; B. Pérez Cepas: None; M. Micelli: None; G. Sequeira: None; E. Kerzberg: None.
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Background/Purpose: Pregnancies complicated by systemic lupus erythematosus (SLE) are known to be at high risk for
adverse pregnancy outcomes (APOs). Previous studies have shown that active SLE and/or glucocorticoid use were risk fac-
tors for APOs. In American College of Rheumatology guideline for reproductive health, the importance for preconception
care has been indicated. However, the evidence of the need for preconception care has not well revealed, especially
whether it influences pregnancy outcomes. Therefore, we evaluated the impact of preconception care for SLE patients on
pregnancy outcomes.

Methods: We used the data of SLE patients who were managed from the planning for pregnancy to delivery from March
2006 to March 2023 in our institution. Preconception care strategy was defined as all of the following: 1) counseling, 2) con-
traception and control moderate or high disease activity, 3) assessment of risk factors for maternal and fetal adverse event,
4) change to pregnancy-compatible medications. We retrospectively evaluated the associatio
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Results: 42 cases in 30 SLE patients were included in our study. The preconception care strategy was completed in
34 cases (81.0%), while the remaining cases resulted in conceiving before completion of preconception care. In preconcep-
tion care group, mean glucocorticoid dose and the rate of increasing dose of glucocorticoid during pregnancy was signifi-
cantly lower than non-preconception care group (Table 1, P=0.01, < 0.01). As for disease activity parameters, only
SLEDAI at first trimester was significantly lower in preconception care group (Table 2, P=0.01). However, there was no sig-
nificant difference in other disease activity parameters between these two groups. Table 3 showed pregnancy outcomes
with or without preconception care. Mean gestational age at delivery and mean birth weight of newborns was significantly
higher in preconception care group (P=0.03 and < 0.01), and the rate of APOs or NICU administration was significantly lower
in these group (P=0.04 and 0.03). The rates of preterm birth, low birth weight, or SGA tend to be lower in preconception care
group (P=0.06, 0.053, and 0.06).

Table 2. Disease activity parameters on preconception care. Values are presented as the mean ± standard deviation or number (%). #Wilcoxon
rank sum test; ##Fisher’s exact test. *P < 0.05. SLEDAI: systemic lupus disease activity index; LLDAS: low lupus disease activity status.

Table 1. Patients characteristics on preconception care. Values are presented as the mean ± standard deviation or number (%). #Wilcoxon rank
sum test; ##Fisher’s exact test. *P < 0.05.

901



Conclusion: In SLE patients, completing preconception care strategies improved pregnancy outcomes, by reducing gluco-
corticoid dose during pregnancy and controlling disease activity, especially in SLEDAI. Preconception care is an important
therapeutic strategy for SLE patients who hope to pregnancy.

Disclosure: H. Shimada: None; R. Mino: None; R. Wakiya: None; S. Nakashima: None; T. Miyagi: None; Y. Ushio:
None; K. Sugihara: None; M. Mizusaki: None; K. Chujo: None; R. Kagawa: None; H. Yamaguchi: None;
T. Kameda: None; H. Dobashi: None.
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Background/Purpose: Outside of the known association of Ro antibody with congenital heart block (CHB), little is known
about adverse maternal outcomes, and even less about neonatal outcomes, in patients with Sjogren’s Disease (SjD).Few
studies of pregnancy in SjD have been conducted in collaboration with Maternal Fetal Medicine (MFM). With an interdisciplin-
ary approach, we aim to describe maternal and neonatal outcomes of pregnancies in SjD compared to a 1:3 matched con-
trol population.

Table 3. Pregnancy outcomes on preconception care. Values are presented as the mean ± standard deviation or number (%). #Wilcoxon rank sum
test; ##Fisher’s exact test. *P < 0.05. NICU: neonatal intensive care unit.
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Methods: This was a retrospective cohort study of pregnant patients who had prenatal care and delivered at NYU Langone
Hospital-Long Island from 01/2018-12/2022.SjD patients were matched 1:3 with non-SjD controls by gestational age and
maternal age. Inclusion criteria for SjD patients were diagnosis by the 2016 ACR/EULAR Criteria or by rheumatologist eval-
uation, with available pregnancy data. Exclusion criteria for SjD patients were concurrent autoimmune disease (i.e. SLE);
antibodies to dsDNA, Smith, or aPL; or unavailable pregnancy records. Controls were excluded if they had major maternal
medical comorbidities, major fetal anomalies in pregnancy, prior adverse pregnancy outcome (APO), or delivery elsewhere.
Many outcomes of interest are rare, and a composite of grouped outcomes was utilized. All component details of compos-
ites are included below (Table 3) and were verified by a MFM specialist. The primary outcome was a composite of APO
between the two groups. Secondary analysis included the following composite outcomes: maternal hypertensive, adverse
maternal antenatal, adverse delivery, maternal infectious, and adverse neonatal. Statistical analysis of maternal demo-
graphics, maternal outcomes, and neonatal outcomes was performed using two sample t-test for continuous variables
and Fisher’s exact test for categorical variables, with significance p value of < 0.05.

Results: 48 patients were included: 12SjD patients and 36 controls. SjD patients were more likely to be prescribed aspirin
(50% vs 5.6%, p = 0.002) and hydroxychloroquine (33.33% vs 0%, p=0.003), while other demographics were comparable
(Table 1).The APO composite score was significantly increased in SjD patients (25% vs 2.8% p=0.04) with SjDAPO of 1 pre-
term birth, 1 fetal growth restriction, and 1 limb anomaly; non-SjD had 1 cardiac anomaly (Table 3).There were no cases of
CHB in either group. SjD patients were more likely to be delivered by cesarean delivery(CD) (75% vs 25%, p= 0.004)
(Table 2). There were no other significant differences in adverse maternal or neonatal outcomes (Table 2, Table 3).
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Conclusion: There was an increased risk of APO in SjD patients compared to controls. No significant difference in neonatal
outcomes was noted, adding an important contribution to the limited knowledge of neonatal outcomes in SjD. A significantly
increased rate of aspirin use and of CD among patients with SjD was noted and calls for further study. Larger sample size, an
interdisciplinary approach with MFM, and the use of rigorous definitions of perinatal outcomes would improve upon our
existing knowledge of pregnancy in SjD. Our study suggests that clinicians should consider closer monitoring and early col-
laboration with MFM specialists for the pregnancies of SjD patients.

Disclosure: L. Tesoriero: None; J. Kidd: None; J. Piccione: None; I. peter: None; M. Akerman: None; S. Carsons:
None; P. Rekawek: None; J. Nusbaum: None.
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Background/Purpose: In June 2022, the U.S. Supreme Court’s decision in Dobbs v. Jackson Women’s Health removed
the federal constitutional right to abortion, returning abortion policy to individual states. Approximately one-third of states
have since banned or planned to greatly restrict abortion access. We distributed a confidential online survey to a sample
of U.S.-based rheumatologists to learn how the Dobbs decision might affect clinical practice around teratogen prescribing,
abortion referrals, and perceived vulnerability to criminalization.

Methods: This study was designated as exempt by the University of Pittsburgh Institutional Review Board. QR codes to the sur-
vey were disseminated in November 2022: 1) at a plenary session about reproductive health at the American College of Rheu-
matology (ACR) national meeting; 2) via Twitter by study investigators during the ACR national meeting. Results were analyzed
by descriptive statistics or chi-square tests, which compared responses by practice in abortion-restricted or protected states.

Results: Most respondents (N=152) identified as female (80.3%), practiced in academic settings (76.3%), and were in their
early careers (fellows: 13.2%, < 10 years of independent practice: 47.4%). Approximately 47% of respondents practiced in
abortion-restricted states. Half of respondents reported that one or more of their patients had ever become pregnant while
using a teratogen (e.g., methotrexate, mycophenolate), and 34% had ever recommended abortion to a patient before
Dobbs. Rheumatologists in abortion-restricted states were more comfortable referring a patient for abortion without fear
of reprisal prior to Dobbs than post-Dobbs (83.1% and 34.8%, respectively; p< 0.001). Rheumatologists in abortion-
restricted vs protected states were marginally more likely to report that they had changed or planned to change how often
they prescribed methotrexate (13.0% vs 5.3%, p=0.146) and/or mycophenolate (8.7% vs 1.32%, p=0.05) to
reproductive-age patients.

Conclusion: Our results suggest that rheumatologists’ prescribing patterns may change in the context of the nationwide
abortion restriction, particularly in abortion-restricted states; reproductive-age females with rheumatic diseases may there-
fore have less access to evidence-based treatments such as mycophenolate and methotrexate [2-5]. Limitations of the cur-
rent study include uncertain representativeness of the sample: the response rate cannot be calculated due to social media
dissemination, and rheumatologists who had more interest in reproductive health issues may have been more likely to
respond to the survey. Nonetheless, our findings underscore an urgent need for data to inform a concerted public health
response that protects the health and well-being of females with rheumatic diseases.

Disclosure: M. Birru Talabi: None; B. Bermas: None; I. Blanco: None; A. Blazer: GlaxoSmithKlein(GSK), 2, Janssen,
2, Ucb, 2; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5; C. Edens: None; L. Pierce:
None; C. Wright: None; R. Ramsey-Goldman: Ampel Solutions, 2, Calabetta, 2, Exagen, 2, Immunocor, 6.
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Background/Purpose: There are limited data on the impact of the postpartum period (PP) on the activity of inflammatory
rheumatic disorders (IRD), and the data available on the impact of breastfeeding on the activity of IRD are contradictory.
The objectives of this analysis were to describe disease activity and treatments received during the PP period and breast-
feeding frequency and its possible impact on IRD activity.

Methods: A descriptive study from a French multicenter prospective observational cohort (GR2) studying pregnant women
with IRD i.e. rheumatoid arthritis (RA) and spondylarthritis (SpA) confirmed by a rheumatologist was conducted (NCT
02450396). Data were collected during several regular pre-conception visits, visits during pregnancy and visits around 6-
and 12-months PP, from October 2014 to October 2022. Disease activity was assessed with DAS28-CRP for RA and

Legends: Data are expressed in mean and standard deviation (sd) or number and percentages. SpA: spondyloarthritis; RF: rheumatoid factor;
ACPA: Anti-citrullinated protein antibody)
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BASDAI and ASDAS for SpA. Flares were defined according to physician judgment. The change in disease activity was
investigated by paired Student’s t-tests and Mac-Nemar Chi-2 tests for paired data, as appropriate. Subgroup bivariate
comparisons by IRD pathology were performed according to patients’ breastfeeding status at 6-months PP by Kruskal-
Wallis tests for continuous variables and Fisher exact tests for categorical variables. There was no imputation of
missing data.

Results: Overall, 218 pregnant patients were analyzed: 124 with SpA and 94 with RA. The mean age was 31.8 ± 5.0 and
32.8 ± 5.0 years, respectively for SpA patients and RA patients (Table 1). In SpA patients, there were no significant differ-
ences in terms of activity (flares, BASDAI and ASDAS) at 6 months PP compared to during pregnancy. However, CRP level
was significantly higher during pregnancy compared to 6 months PP (7 mg/L vs 3.2 mg/L; p = 0.014) (Table 2). RA patients
presented significantly more flares in the first 6 months PP compared to pregnancy (62.0% vs 43.5% p = 0.02).Disease
activity measures were similar between both SpA and RA patients who still breastfed at six months PP and patients who
never breastfed or stopped before 6 months.

After one-year PP, among SpA patients, the number of flares were significantly higher than during pregnancy (40.3% vs
13.4%; p < 0.001). For RA patients, the mean activity and the number of flares were not different during pregnancy and at
one year PP. Regarding treatment, about 40% of SpA and RA patients resumed bDMARD during PP, mainly in the first
month PP (Table 3). For SpA, all bDMARDs were TNF inhibitors except for one treatment with belimumab (patient with
SpA and systemic lupus erythematosus). For RA, among bDMARDs prescribed, 38/45 (84.4%) were TNF inhibitors (tocilizu-
mab, abatacept and JAK inhibitors were the remaining).

Legends: Data are expressed in median and interquartile or number and percentages. Disease activity was defined for SpA according to BASDAI
or ASDAS-CRP: BASDAI < 2 for remission and BASDAI ≥ 4 for high activity; ASDAS-CRP <1.3 for remission, ASDAS-CRP> 1.3 and <2.1 for low
activity, ASDAS-CRP> 2.1 for moderate to high activity; DAS28-CRP<2.6, for low activity, DAS28-CRP >2.6 and <3.2, and DAS28-CRP>3.2 for
medium to high activity. BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; ASDAS: Ankylosing Spondylitis Disease Activity Score;
DAS28-CRP: Disease Activity Score based on 28 tender and swollen joints and C reactive protein.

Legends: Date are expressed in number and percentages. SpA : Spondylarthritis; RA : rheumatoid arthritis; PP : post-partum; bDMARDs : biolog-
ical Disease-Modifying AntiRheumatic Drugs ; MTX : Methotrexate.
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Conclusion: RA patients presented significantly more flares in the first 6 months of postpartum compared to pregnancy
while SpA patients remained stable. Yet, in both diseases, only about 40% of the patients resumed bDMARD during post-
partum period. Breastfeeding was not associated with an increase or decrease in disease activity in SpA and RA patients.

Disclosure: M. Hornez: None; A. Molto: None; M. Leroy: None; b. banneville: None; R. Belkhir: None; e. chauvet:
None; M. Couderc: None; E. Dernis: AbbVie/Abbott, 2, Amgen, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly,
2, Galapagos, 2, Gilead, 2, Janssen, 2, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Roche-Chugai,
2, Sandoz, 2, Sanofi, 2, UCB Pharma, 2; s. Desouches: None; V. Devauchelle: None; A. Frazier-Mironer: None;
L. Gossec: AbbVie, 2, 12, Personal fees, Amgen, 2, Biogen, 5, BMS, 12, Personal fees, Celltrion, 12, Personal fees,
Eli Lilly, 5, 12, Personal fees, Galapagos, 12, Personal fees, Janssen, 12, Personal fees, MSD, 12, Personal fees, Novar-
tis, 5, 12, Personal fees, Pfizer, 12, Personal fees, Sandoz, 5, 12, Personal fees, UCB Pharma, 5, 12, Personal fees;
e. Gervais: None; H. Marotte: None; C. Richez: AbbVie/Abbott, 2, 6, Amgen, 6, AstraZeneca, 2, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, 12, receipt of drugs, GlaxoSmithKlein(GSK), 2, 6, Novartis, 2, 6, Pfizer, 2, 6; J. SELLAM:
None; R. Seror: None; V. Le Guern: None; G. Guettrot-Imbert: None; N. Costedoat-Chalumeau: None; R. Flipo:
AbbVie, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, Janssen, 2, Medac, 2, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfi-
zer, 2, Roche-Chugaï, 2, Sandoz, 2, Sanofi, 2; J. Letarouilly: None.
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Background/Purpose: Autoimmune rheumatic diseases (ARD) and antiphospholipid syndrome (APS) are autoimmune
conditions with increased risks of cardiovascular complications as well as negative pregnancy consequences. We recently
found significantly higher risks for acute cardiovascular events (CVEs) during pregnancy and postpartum in women with
ARD and APS compared to individuals without such conditions. However, the impact of such CVEs on adverse pregnancy
outcomes (APOs) is not well known. The primary aim was to compare APOs between individuals with ARDs, primary APS
and those without either condition, based on the presence or absence of acute CVEs during pregnancy.

Methods: We used the Study of Outcomes in Mothers and Infants (SOMI) database (2005-2020), an administrative
population-based birth cohort in California. The main outcomes were APOs, which included preterm birth (PTB) and
small-for-gestational age (SGA). Preterm birth was sub grouped as spontaneous, provider initiated, early preterm birth
(< 32 weeks), and late preterm birth (32 – 36 weeks). We compared APOs between individuals with or without acute CVEs
during pregnancy, after categorizing them into three groups: those with ARDs, those with primary APS, and those with no
ARDs or APS. We calculated relative risks (aRR) and 95% confidence intervals (CIs), adjusting for age at delivery, race/eth-
nicity, primary payer, maternal education, maternal pre-pregnancy body mass index, preexisting hypertension, preexisting
diabetes, hyperlipidemia, smoking, alcohol use, drug use, and depression.
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Results: Pregnant individuals with an ARD (26.9%) or primary APS (21.3%) had significantly higher APOs as compared to
women without these conditions (15.2%). The presence of acute CVEs during pregnancy further increased the adjusted risk
of an APO by 1.8-fold for ARD, 1.3-fold for primary APS and 1.6-fold for those without an ARD or APS. Among individuals
with an ARD, more than half (53.4%) with CVEs experienced APOs, compared to 26.6% without CVEs (aRR 1.8, 95% CI
1.5 to 2.1). The increased risk of APOs in ARD pregnancies with CVEs was primarily driven by higher rates of PTB, which
was 41.0% in ARD patients with CVEs compared to 15.6% in those without CVEs during pregnancy (RR: 2.3, 95% CI
1,9, 2.7), whereas the rate of SGA was similar among ARD patients with and without CVEs. Among ARD patients with CVEs,
12.7% experienced early PTB, while 2.7% of those without CVEs had early PTB (RR 4.5, 95% CI 3.2 to 8.5) (Table 1).

Conclusion: Pregnant individuals with an ARD or APS had higher rates of APOs than those without these conditions. Acute
CVEs during pregnancy further increased the risk of an APO, regardless of ARD or APS diagnosis. These findings highlight
the need for close monitoring and management of pregnant women, not only for adverse outcomes, but also for cardiovas-
cular risks and events, in order to identify those at the highest risk for adverse outcomes. This need is particularly significant
for individuals with ARDs, as 53.4% of our population with an ARD and CVE in pregnancy experienced an APO.

Disclosure: R. Dhital: None; R. Baer: None; C. Chambers: Amgen, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS),
5, Genzyme Sanofi-Aventis, 5, Gerber Foundation, 5, Gilead, 5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech,
5, Janssen Pharmaceuticals, 5, Leo Pharma, 5, Novartis, 5, Pfizer, Inc., 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global
FZE, 5, Takeda Pharmaceutical Company Limited, 5, UCB Pharma, USA, 5.
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Patients with Autoimmune Skin Diseases Are at Increased Risk of
Adverse Pregnancy Outcomes
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Medical Center, Dallas, TX, 2UT Southwestern, Dallas, TX

Table 1. Comparison of adverse pregnancy outcomes (APOs) in individuals with or without an acute cardiovascular event during pregnancy, strat-
ified by presence of an autoimmune rheumatic disease (ARD) or primary antiphospholipid syndrome (APS), 2005 – 2020 (n= 7,031,432) *ARD:
autoimmune rheumatic disease, APS: antiphospholipid syndrome, CVEs: cardiovascular events, APOs: adverse pregnancy outcomes Risks were
adjusted for: age at delivery, race/ethnicity, payer for delivery, maternal education, maternal pre-pregnancy body mass index, preexisting hyper-
tension, preexisting diabetes, hyperlipidemia, smoking, alcohol use, drug use, and depression.
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Background/Purpose: Increased rates of adverse pregnancy outcomes (APOs) have been reported in association with
rheumatologic diseases such as systemic lupus erythematosus (SLE), dermatomyositis (DM), and rheumatoid arthritis
(RA). However, little is known about pregnancy outcomes in patients with autoimmune skin diseases (ASDs). We aimed to
determine the frequency of APOs in patients with ASDs. We hypothesized that similar to rheumatic diseases, patients with
ASDs would have a higher frequency of APOs than the general population.

Methods: This case-control study was conducted using the TriNetX US Collaborative Network, a database of electronic
medical records of 94 million patients in the United States. Pregnant patients aged 15-44 years between January 1, 2016
and December 31, 2021 were included. Pregnancies were identified using International Classification of Diseases, Tenth
Revision, Clinical Modification (ICD-10-CM) indicating pregnancy endpoints. Cases consisted of patients with at least one
ASD diagnosed prior to the end of pregnancy. The ASDs identified were alopecia areata, bullous pemphigoid, cicatricial
pemphigoid, dermatitis herpetiformis, cutaneous lupus erythematosus, epidermolysis bullosa acquisita, morphea, pemphi-
gus foliaceus, pemphigus vulgaris, vitiligo, and amyopathic DM. There were 2 control groups: 1) healthy controls without
ASDs, SLE, or RA and 2) disease controls defined as patients with SLE or RA. For all cases and controls, patients with hidra-
denitis suppurativa or other common autoimmune diseases such as Hashimoto’s thyroiditis and Type 1 diabetes were
excluded. The primary outcomes were APOs defined as spontaneous abortion, gestational hypertension, preeclampsia/

Table 1. Baseline characteristics of patients with ASDs, controls, and disease controls after propensity score matching
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eclampsia, gestational diabetes, intrauterine growth restriction (IUGR), preterm premature rupture of membranes (PPROM),
and preterm birth. Patients with ASDs and controls were 1:1 propensity score matched by age, race, ethnicity, comorbidi-
ties, obesity, and substance use. For each outcome, risk ratio (RR) with a 95% confidence interval (CI) was calculated.

Results: 3,654 patients with ASDs were matched to 3,654 healthy controls (Table 1). Patients with ASDs were more likely to
have spontaneous abortions (RR=1.5 [1.4-1.7], P< 0.001), and preeclampsia/eclampsia (RR=1.2 [1.0-1.3], P=0.04) than
healthy controls (Table 2). When compared to women with SLE, women with ASDs were less likely to have preeclampsia/
eclampsia (RR=0.7 [0.6-0.9, p=0.001), have a preterm birth (RR= 0.5 [0.4-0.7], P< 0.001), PPROM (RR=0.6 [0.4-0.9],
P=0.004), or an infant with IUGR (RR=0.6 [0.5-0.8], P< 0.001), and more likely to have a spontaneous abortion (RR=1.2
[1.1-1.3], P=0.003). Patients with ASDs had similar risks for APOs as patients with RA (Table 3).

Conclusion: These results suggest that patients with ASDs have increased rates of adverse pregnancy outcomes com-
pared to healthy controls and are similar in risk to RA. In contrast, those with SLE have a greater frequency of APOs indicat-
ing that all these groups may benefit from multidisciplinary care with maternal-fetal medicine specialists. Further studies will
be helpful to identify mechanisms behind increased risk of adverse pregnancy outcomes in patients with ASDs.

Disclosure: H. Keum: None; B. Bermas: None; S. Patel: None; B. Chong: Biogen Inc, 1, 2, 12, Site PI for Clinical Trial,
Bristol-Myers Squibb(BMS), 2, EMD Serono, 2, Horizon Therapeutics, 2; H. Jacobe: None.

Table 2. Adverse pregnancy outcomes in patients with autoimmune skin diseases and controls after propensity score matching

Table 3. Adverse pregnancy outcomes in patients with autoimmune skin diseases and disease controls after propensity score matching
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Background/Purpose: Pregnancies in patients with systemic lupus erythematosus (SLE) are at greater risk of preeclamp-
sia. Hydroxychloroquine (HCQ) is recommended during SLE pregnancy to control disease activity. Some studies have sug-
gested that HCQ may reduce the risk of preeclampsia and hypertensive disorders of pregnancy, although results are
conflicting. We studied HCQ use in SLE pregnancy in a large integrated health system to investigate whether HCQ reduces
the risk of preeclampsia in a diverse patient cohort.

Methods: SLE was defined as ≥2 coded visits ≥7 days apart (ICD9: 710.0, ICD10: M32.1, M32.9). Individuals with full preg-
nancy histories derived from the electronic health records occurring in 2011-2020 were included. Data from all healthcare
encounters, labs and pharmacy records were accessible. Qualifying SLE-coded encounters were required to occur before
last menstrual period date (LMP) prior to pregnancy. We included pregnancies lasting until at least 20 gestational weeks.
Pregnancies were considered HCQ-exposed if at least two fills covered the exposure window (3 months pre-LMP through
1st trimester), and unexposed if there were no fills overlapping with this time. Preeclampsia and eclampsia (PE/E) were
defined in the pregnancy database and included all ICD-coded visits during pregnancy and labor and delivery documenta-
tion. All analyses were stratified by parity (primipara vs multipara). To account for possible confounding by indication, we esti-
mated propensity scores (PS) as a function of age, BMI, race/ethnicity, neighborhood deprivation index, pre-pregnancy
morbidity (diabetes, hypertension, nephritis) and medication ((corticosteroids, azathioprine), and antiphospholipid antibody
(aPL) status. We estimated risk ratios (RR) and 95% confidence intervals using PS adjusted Poisson regression stratified
by parity and by pre-pregnancy hypertension to investigate effect modification.

Results: 18% of SLE pregnancies had a PE/E diagnosis; among primiparous: 24% in HCQ exposed vs 21% in unexposed,
and 14% and 15% among multiparous exposed and unexposed, respectively. Approximately 20% of the pregnancies had
≥1 aPL antibody, 16% had pre-existing hypertension, and 20% had a history of nephritis in the study cohort of 399 SLE
pregnancies. (Table 1). In PS-adjusted models among primipara we found a null association (1.06, 95% CI: (0.57, 1.97)).
Amongmultipara the RR was 0.76 (0.35, 1.64). Examining effect modification by pre-pregnancy hypertension, we found that
among those with pre-pregnancy hypertension, ≥2 HCQ fills (vs no fills) was associated with a RR of 0.70 (95% CI (0.39,
1.25)), compared to RR=1.12 (0.57, 2.20) among those without pre-existing hypertension.

Conclusion: SLE patients using HCQ shortly before and early in pregnancy generally were comparable to those who did not
use HCQ, although some small differences were observed. Confounding by disease activity was accounted for by including
pre-pregnancy treatment with corticosteroids and azathioprine. We consistently observed RRs near or below the null of 1.0.
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Background/Purpose: Only one-third of reproductive-aged women with rheumatic disease (RD) are prescribed effective
contraception, even if prescribed teratogenic medications (Talabi et al. Arthritis Care Res. 2019). Contraception counseling
and documentation are important steps to improve effective contraception use in at-risk patients; however, in a nationwide
study, less than 10% of women with SLE or RA had contraception documented in a structured electronic health record
(EHR) field (Clowse et al. Arthritis Care Res. 2023). The aim of this quality improvement (QI) initiative was to increase the rate

Demographics and clinical characteristics for singleton deliveries (live and stillbirth) in patients with systemic lupus erythematosus by HCQ fills
(exposed defined as at least two fills overlapping three months pre-LMP through first trimester and unexposed is no fills)
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of provider screening and documentation of contraception use for female patients aged 18-45 seen in an academic rheuma-
tology clinic from our baseline of 11% to 50% by 24 weeks.

Methods:We administered a survey to clinic staff including demographic information, professional credentials and years of
experience, and barriers to contraception documentation and desired interventions. We conducted 6 Plan-Do-Study-Act
(PDSA) cycles including educational presentations and motivating reminders for clinic staff, devised to address the "vital
few" barriers (representing 80% of responses) identified.

The primary outcomemeasure was the percentage of the study population with contraception use documented in the struc-
tured EHR field. The primary balancing measure was the percentage of the study population with smoking status docu-
mented in the structured EHR field. The primary process measure was percentage of contraception documenters who
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were non-MD clinical staff, as the intervention focused on this group. We tracked primary outcome, process, and balancing
measures at 2-week intervals over 24 weeks; we tracked primary outcome and balancing measures on a run chart.

Results: Baseline survey respondents (n=17) were 65% female; 47% White and 29% Asian/Indian; 82% Not Hispanic/
Latino; 53% Registered Nurses/Personal Care Assistants and 47% Rheumatology Fellows [Table]. The "vital few" barriers
to contraception documentation were not having been told to document this information and lack of awareness of this
EHR field [Fig. 1]. The intervention most frequently suggested by respondents (47%) was education.

Interventions included an introductory educational session with documentation instruction and scripts to guide screening
(PDSA #1), email reminders from nursing leadership (PDSA #2 and #5), and interim educational sessions (PDSA #3, #4,
#6). Over 24 weeks, the rate of contraception documentation increased from 11% to 54% (median 30%) and the median
smoking status documentation rate was 88% (68%-97% range) [Fig. 2]; the median rate of non-MD clinical staff docu-
menters was 92% (70%-100% range).

Conclusion: A multi-cycle educational intervention designed based on key stakeholder feedback led to an increase in the
contraception documentation rate from 11% to 54% for reproductive-aged women seen in our rheumatology clinic over
24 weeks. Future phases of this QI initiative will focus on encouraging rheumatologists to provide contraceptive counseling
and referrals to women’s health providers for patients who are prescribed teratogenic medications.

Disclosure: C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s Health Fellowship Program;
D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Walgreens Boots Alliance,
12, stock ownership; A. Mikhaylov: None; E. Abramson: None; N. Pan: None; L. Sammaritano: None.

915



Abstract Number: 0471

Knowledge and Misconceptions About Contraception Among Individuals
with Inflammatory Arthritis and Lupus-like Diseases

Caroline Siegel1, Medha Barbhaiya2, Lucy Masto1, Amaya Smole1, Bessie Stamm1, Jonah Levine1, Sarah Lieber2, Lisa
Mandl2, Michael Lockshin2 and Lisa Sammaritano2, 1Hospital for Special Surgery, New York, NY, 2Hospital for Special
Surgery, Weill Cornell Medicine, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Reproductive Issues in Rheumatic Disorders Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Rheumatologists do not consistently provide contraceptive counseling for patients with systemic
rheumatic disease (SRD). As contraception considerations may differ based on SRD, we compared contraception knowl-
edge between individuals with reproductive capacity who have inflammatory arthritis (IA) or lupus-like diseases.

Methods: Women aged 18-65 years seen by a rheumatologist at our academic center ≥2 times from 2020-2022 were
enrolled in the Rheumatology Women’s Reproductive Health and Wellness Cohort. This analysis included participants
who completed a contraception knowledge assessment and self-reported IA or lupus-like disease. We excluded partici-
pants >50 years of age and those who self-reported menopause/premature ovarian failure, hysterectomy and/or oophorec-
tomy, and/or infertility. We used descriptive statistics to compare the frequency of correct responses between participants
with IA and lupus-like diseases.

Results: Of 812 cohort participants, 658 (81.0%) responded to contraception questions; 249 with reproductive capacity
(mean age 36.3 ± 7.5 years; 99.2% self-reporting woman as gender identity) who self-reported IA (n=147) or lupus-like dis-
ease (n=102) were included in this analysis. Patients with IA vs. lupus-like diseases were more frequently White race (82.5%
vs. 69.7%, p=0.04) and less frequently Hispanic/Latinx ethnicity (7.5% vs. 15.7%, p=0.04). 93.2% reported Bachelor’s
degree or higher education level and 61.1% were married/partnered, with no differences between groups.

There were no differences in the frequency of correct responses about contraception effectiveness between patients with IA
and lupus-like disease. Many participants overestimated the effectiveness of methods with low (1-10%) 1-year failure rates:
50.2% for depot medroxyprogesterone acetate [DMPA], 33.7% for estrogen-containing birth control pill [BCP], patch, or
vaginal ring, and 28.1% for the progestin-only pill. In terms of methods with high (11-30%) 1-year failure rates, 66.7% over-
estimated effectiveness of barrier methods [Table 1].

Compared to individuals with IA, those with lupus-like disease more frequently responded "true" (i.e., correct response) that BCPs
are contraindicated for women with antiphospholipid antibodies (aPL) (54.9% vs. 30.6%, p< 0.001). Participants with lupus-like
disease vs. those with IA less frequently responded "false" (i.e., correct response) that BCPs (81.4% vs. 93.2%, p=0.004) and sub-
dermal implants (82.4% vs. 91.2%, p=0.04) are contraindicated for women with any rheumatic disease [Table 2].

Conclusion: In a sample of highly educated individuals with reproductive capacity and IA or lupus-like disease, approxi-
mately half responded incorrectly about effectiveness of moderately/highly effective contraceptive methods. Compared to
those with IA, more patients with lupus-like disease endorsed SRD-specific contraindications to BCPs: half correctly noted
BCPs should not be taken by patients with aPL but one-fifth incorrectly noted BCPs should not be taken by anyone with
SRD. Our results highlight important misconceptions about contraception that can inform patient education and counseling
efforts.
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Background/Purpose: Individuals with systemic rheumatic disease (SRD) underutilize effective contraception even when
prescribed teratogenic medications. As disease-related factors may impact contraception choice, we evaluated the associ-
ation between contraception use and both SRD diagnosis and teratogenic medication use in patients with inflammatory
arthritis (IA) or lupus-like diseases.

Methods: Women aged 18-65 years seen by a rheumatologist at our academic center ≥2 times from 2020-2022 were
enrolled in a Reproductive Health and Wellness Cohort. This analysis included participants with self-reported IA or lupus-like
disease. We excluded participants >50 years of age and those who self-reported menopause/premature ovarian failure,
hysterectomy and/or oophorectomy, and/or infertility. We used descriptive statistics to evaluate demographics, medica-
tions, and contraception use, stratified by disease and teratogenic medication use.

Results: Of 812 cohort participants, 658 (81.0%) responded to contraception questions; 249 with reproductive capacity
(mean age 36.3 ± 7.5 years, 99.2% self-reporting woman as gender identity) who self-reported IA (n=147) or lupus-like dis-
ease (n=102) were included in this analysis. Patients with IA vs. lupus-like disease were more frequently White (82.5%
vs. 69.7%, p=0.04) and less frequently Hispanic/Latinx (7.5% vs. 15.7%, p=0.04). 94.8% had private insurance and
61.5% were married/partnered, with no differences between groups.

Compared to individuals with IA, those with lupus-like diseases less frequently used the birth control pill, patch, or vaginal
ring (14.7% vs. 31.5%, p=0.003) and more frequently used barrier methods, fertility awareness or withdrawal (30.5%
vs. 17.5%, p=0.02); groups did not differ in terms of permanent contraception, intrauterine device, or subdermal implant
use [Table 1].

Compared to participants not taking teratogenic medication (n=197), those who were (n=52) more frequently reported that
their rheumatologist had ever discussed contraception (44.2% vs. 21.8%, p=0.001) and more frequently reported perma-
nent contraception use (8.0% vs. 1.1%, p=0.02). Of those taking teratogenic medication, 44.0% reported use of barrier
methods, fertility awareness/withdrawal, or no contraception; frequency of any reversible method or no contraception use
did not differ based on teratogen use [Table 2].
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Conclusion: Among individuals with IA or lupus-like diseases and reproductive capacity seen in an academic rheumatology
center, less than half used moderately/highly effective contraception. Although patients taking vs. not taking teratogenic
medication were more likely to have discussed contraception with their rheumatologist, they were no more likely to use
effective contraception; nearly half used less effective or no contraception. Compared to patients with IA, those with
lupus-like diseases less commonly used estrogen-containing methods and more commonly used less effective contracep-
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tion. Our findings can inform interventions to optimize contraception utilization in patients with SRD by targeting patients pre-
scribed teratogenic medications and those with lupus-like diseases without contraindications to estrogen-based methods.

Disclosure: C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s Health Fellowship Program;
M. Barbhaiya: None; L. Masto: None; A. Smole: None; B. Stamm: None; J. Levine: None; S. Lieber: None;
L. Mandl: Annals of Internal Medicine, 12, Associate Editor, Regeneron Pharmaceuticals, 5, Up-to-Date, 9;
M. Lockshin: None; L. Sammaritano: None.
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Background/Purpose: Biologics have been shown not to be a disruption in pregnancy, and the reproductive health care
environment surrounding rheumatoid arthritis patients has improved significantly. In this study, we attempted to assess
changes in attitudes toward pregnancy among female rheumatoid arthritis patients of childbearing age using a
questionnaire.

Methods: A cross-sectional study using the NinJa database conducted at 49 sites in 2020, a database of RA patients in
Japan collected from April 1, 2020 to March 31, 2021. We selected women under 50 years of age who answered a ques-
tionnaire on changes in the desired number of children due to the presence of rheumatoid arthritis. Of these, we excluded
those who answered that they already had the desired number of children or that they did not want to have children. We
compared the percentage of patients who reported that the onset of rheumatoid arthritis had reduced their desire for chil-
dren in the three groups based on the time of onset of the disease ("before 2000," "2001-2011," and " after 2012"). We also
evaluated the stratification by age at onset (24 years and younger, 25 to 34 years, and 35 years and older), the reasons why
respondents answered that they wanted fewer children.

Results: Of 15553 patients, 468 were selected, of which 188 were excluded, leaving 280 eligible cases. The number of
patients who reported that the onset of rheumatoid arthritis reduced the desired number of children was 57% (20/35) for
onset before 2000, 47% (63/133) for onset between 2001 and 2011, and 35% (39/112) for onset after 2012. Within each
group, when further divided into three groups according to age at onset, especially in the 25-34 age group, the percentage
of patients who reported a reduction in the desired number of children decreased with the time of onset.

We analyzed the reasons for the 122 patients who indicated that they wanted to have fewer children, and found that the
most common reason was "I am worried about my ability to take care of my children" (40%: 49 patients). The next most
common reason was "I am worried about the effects of the medication on my child" (25%: 30 patients).
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Conclusion: In this study, the desired pregnancy outcome was particularly improved in the 25-34 age group, who are likely
to be thinking about pregnancy and childbirth in the near future, possibly due to improvements in the treatment environment,
such as an increase in the number of drugs available during pregnancy and the accumulation of information on pregnancy
complicated by rheumatoid arthritis. On the other hand, the reasons behind the decrease in pregnancy desire may include
limitations in physical function and financial burden, which will be an issue to be addressed in the future.

Disclosure: R. Inoue: None; S. Isojima: None; T. Matsui: Abbie, 6, Asahikasei Pharma Corp., 5, 6, Astellas, 6, Chugai
Pharmaceutical Co, Ltd., 5, 6, Eisai Co., Ltd., 6, Eli Lilly Japan, 6, Ono Pharmaceutical Co., Ltd., 6, Pfizer Japan Inc., 6;
S. Tohma: AbbVie/Abbott, 5, AsahiKASEI Co., Ltd., 6, Chudai Pharmaceutical Co., Ltd., 5, Mitsubishi Tanabe Pharma
Corporation, 5, Pfizer Japan Inc., 6; N. Yajima: None.

Abstract Number: 0474

Acute Cardiovascular Events During Pregnancy and Delivery in Patients
with Autoimmune Rheumatic Diseases (ARDs): An Analysis of National
Inpatient Sample

Karun Shrestha1, Prakriti Subedi1, Manoj Ghimire1, Sajana Poudel2, Kalpana Ghimire1, Sai Keerthi Parvatheneni1,
Mrunalini Dandamudi1, Laura Pedraza1, Luisa Brito1 and Liliya Gandrabur3, 1Department of Internal Medicine,
St. Barnabas Hospital, SBH Health System, Bronx, NY, 2Department of Internal Medicine, John H Stroger Jr Hospital of
Cook County, Chicago, IL, 3SBH Health System, Forest Hills, NY

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Reproductive Issues in Rheumatic Disorders Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Systemic lupus erythematosus (SLE), rheumatoid arthritis (RA) & vasculitis are autoimmune rheu-
matic diseases (ARDs) with systemic involvement. Management of women with ARDs during pregnancy presents unique
clinical challenges. Previous studies have indicated that individuals with ARDs are at an increased risk of experiencing signif-
icant cardiovascular (CV) events during delivery. Long-term CV risks associated with ARDs are well-documented but less is
known about the acute CV complications during delivery. This study aims to investigate the outcomes of CV complications
during delivery hospitalizations for women with ARDs.

Methods: NIS (2016-2019) was used to identify delivery hospitalizations among birthing individuals with diagnoses of SLE,
RA and systemic vasculitides (medium & small vessel vasculitis) using International Classification of Diseases (ICD-10)
codes. The primary outcomes were CV events such as preeclampsia, peripartum cardiomyopathy (PPCM), heart failure
(HF), stroke, cardiac arrhythmias and venous thromboembolism (VTE). We also assessed mortality, length of stay and total
cost of hospitalization. Statistical analysis was performed in STATA v.17.A multivariable logistic regression model was used
to understand the association between ARDs and acute peripartum cardiovascular complications. Statistical significance
was defined by the two-sided t-test with a p value < 0.05.

Results: We identified 3,470,086 weighted delivery hospitalizations [mean age 29.14 years, 95% Confidence interval (CI),
29.05-29.24)]. Among them, 5900(0.17%) had SLE, 4895(0.14%) had RA, and 325(0.009%) had vasculitis. After adjusting
for age, race, insurance, income and co-morbidities; SLE remained an independent risk factor for peripartum cardiovascular
complications such as preeclampsia (OR 1.5; 95% CI, 1.1-2.1), arrhythmia (OR 3.17; 95% CI, 1.73-5.79), and venous
thrombosis (OR 8.4; 95% CI, 2.9-22.1). Vasculitides was identified as an independent risk factor for preeclampsia
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(OR 4.7; 95%CI, 2-11.3), stroke (OR 513.3; 95% CI, 114-2284), heart failure (OR 24.17; 95% CI, 4.68-124.6) and peripar-
tum cardiomyopathy (OR 66.7; 95% CI, 8.7-509.4. However, RA was found to be a risk factor for pre-eclampisa only(OR
1.5; 95% CI, 1.05-2.1).

The study also revealed significantly higher in-hospital mortality among pregnant women with SLE (0.17% vs. 0.0001%,
p< 0.001) and vasculitis (1.54% vs. 0.0001%, p< 0.001) compared to women without ARDs. Individuals with SLE had a lon-
ger mean length of hospital stay compared to those without SLE (3.7 days vs. 2.5 days, p< 0.001), as did individuals with
vasculitis compared to those without vasculitis (4.7 days vs. 2.5 days, p< 0.001). The mean cost of hospitalization was also
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higher for pregnant individuals with RA ($26,182 vs. $23,503, p=0.005), SLE ($34,880 vs. $23,488, p< 0.001), and other
vasculitis ($74,839 vs. $23,502, p< 0.001) compared to individuals without these diseases.

Conclusion: This study found that SLE & vasculitis were associated with increased risk of cardiovascular complications dur-
ing pregnancy and delivery along with longer duration of hospital stay and higher cost of hospitalization.

Disclosure: K. Shrestha: None; P. Subedi: None; M. Ghimire: None; S. Poudel: None; K. Ghimire: None;
S. Parvatheneni: None; M. Dandamudi: None; L. Pedraza: None; L. Brito: None; L. Gandrabur: None.
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Background/Purpose: Endometriosis (ENDO) and Polycystic Ovarian Syndrome (PCOS) are underdiagnosed, often debil-
itating conditions with unknown etiologies that, like rheumatic diseases, affect reproductive-aged women. Recent studies
suggest an association between ENDO across autoimmune diseases; PCOS has not been examined. The purpose of our
study is to determine the prevalence and association of these conditions in patients with rheumatologic diseases in a large
ambulatory population.
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Methods: Utilizing the secure cloud-based platform, IBM® Explorys®, we conducted a retrospective cross-sectional study
of females, ages 10-49, from the United States with PCOS or ENDO and rheumatic diseases using pooled deidentified data
from multiple US health-care systems using Epic® electronic medical record platform, collected from 1999 to 2022. Rheu-
matic diseases examined: Juvenile idiopathic arthritis (JIA) Psoriatic arthritis (PsA) Axial spondyloarthritis (AS) Rheumatoid
arthritis (RA) Systemic lupus erythematosus (SLE) Mixed or undifferentiated connective tissue disease (CTD) Inflammatory
Myositis (IM) Sjogren’s disease (SD) Systemic Sclerosis (SSc).Females in the IBM® Explorys® platform with no rheumatic dis-
eases served as the control group representing the general population. Chi-squared test and odds ratio (OR) were
calculated.

Results: RA was present in 1% of the Explorys® population, in line with established epidemiologic data, serving as validation
of the data set. The prevalence of PCOS and ENDO in the general population was under 2%, regardless of age.900,600
women had one of the queried rheumatic diseases, with 194,200 ages 10-49. In those with a rheumatic disease, 3% and
3.9% had PCOS and ENDO, in those 10-49 prevalence was 3.9% and 5.8%, respectively. Table 1 contains prevalence
for each specific rheumatic disease. SD had the highest ENDO prevalence and SD, JIA, AS, and CTD the highest prevalence
of PCOS. There is evidence that there is an association between each unique rheumatic disease or as a whole with ENDO
(p< 0.0001) and PCOS (p< 0.0001).

If age 10-49 with a rheumatic disease, the odds of having PCOS was 4.3 (4.24-4.38) times higher than in the general pop-
ulation with the odds of having ENDO 13.34 (13.15-13.54).In this demographic, SD, AS and CTD had the highest likelihood
of both ENDO and PCOS, which can be found in Table 2.Across all ages, JIA and CTD had the highest likelihood of PCOS
and ENDO. SLE also had one of the highest likelihoods of having ENDO across all ages.

Conclusion: Increased prevalence and evidence of association exist between rheumatic diseases and both PCOS and
ENDO compared to the general population when examined in a large electronic medical record platform. Additionally, there
is an increased likelihood of having PCOS or ENDO in all rheumatic diseases analyzed. Future studies are needed to identify
the mechanisms contributing to these findings of PCOS and ENDO in patients with rheumatic diseases as well as increased
awareness of these underdiagnosed conditions amongst those who care for these patients to aid in their diagnosis
and care.

Disclosure: S. Usmani: None; C. Lavallee: None; M. Antonelli: None; C. Edens: None.
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Background/Purpose: Patients with rheumatic diseases (RMD) have a lower pregnancy rate, with infertility being one of the
main causes. The rate of assisted reproductive therapies (ART) and the factors associated with the need for ART in patients
with RMD are not fully identified.

Methods: Retrospective study of patients with RMD followed up in a specialized pregnancy clinic in Madrid, Spain.
Patients with RMD who attended the clinic from December 2012 to January 2023 were included. After one year trying
to conceive, patients were referred for ART. Each episode of pregnancy counseling was included as a case. Carriers of
autoantibodies, anti-Ro and antiphospholipid (aPL) antibodies, without defined disease, were excluded. Factors associ-
ated with the need for ART (ART group) were compared with patients who did not require ART (no ART group). Cat-
egorical variables were described as proportions and/or percentages, while continuous variables were shown as mean
and standard deviation (SD). The Mann-Whitney U test, Student t test and χ2 test were used to compare data ( ART
and non-ART groups), when appropriate. A multivariate logistic regression model was plotted to identify factors asso-
ciated with need of ART.

Results: 259 cases in 202 patients were included. Fifty-two cases, in 39 patients, of autoantibody carriers were excluded.
Sixty-one of 259 (23.6%) cases required ART. The main characteristics and univariate analysis are reported in Table 1.
The most frequent diagnosis was the combined RA-JIA group (28.6%). There was a low frequency of comorbidities, includ-
ing previous nephritis, and 62.7% of the cases had never been pregnant. The patients who required ART were older, more
frequently with dyslipidemia. A higher rate of patients in the non-ART group had previously delivered a newborn, but there
was no difference from prior miscarriage. There were no differences regarding immunosuppressive treatment, but there
was a higher prescription of hydroxychloroquine, aspirin, and heparin in the ART group. In the multivariate analysis
(Table 2), older age was associated with the need for ART, while previous delivery of a newborn was the main protective fac-
tor for not needing ART.

198 (76.4%) cases became pregnant. The pregnancy rate was lower among the ART group (39/61, 63.9%) compared to
the no ART group (159/198, 80.3%), p=0.008. Among the 61 (23.6%) cases who did not become pregnant, the main rea-
son in the ART group was ART failure (9/21, 42.9%) and in the no ART group it was the interruption of the desire for preg-
nancy (17/39, 43.6%) and active disease (8/39, 20.5%), p= 0.03.

Conclusion: In our cohort, the ART rate was 23.5% andmaternal age was the main factor associated with the need for ART,
while a history of a previous newborn was associated with a lower risk of needing ART.
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Table 1: Demographic and Clinical Characteristics

Table 2: Multivariate Analysis
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Background/Purpose: Many women with chronic rheumatic inflammatory diseases (CRID) stop tumor necrosis factor
inhibitors (TNFi) treatment once pregnancy is confirmed to avoid potential adverse fetal events but taking the risk of inflam-
matory flare.

The aim of the study was to compare in real life settings the pregnancy outcomes of two treatment strategies among women
with CRID: to continue TNFi vs. stop TNFi upon pregnancy diagnosis.

Methods: the French nationwide health insurance database (Système National des Données de Santé) was used to emulate
a target trial in adult women, with CRID (i.e., rheumatoid arthritis, psoriatic arthritis or spondyloarthritis), having started a sin-
gleton pregnancy between 2008 and 2017, and and being treated with TNFi upon pregnancy diagnosis. We compared the
frequency of unfavorable pregnancy outcomes (malformations, obstetrical complications, and infections) between the treat-
ment strategies at pregnancy diagnosis, using inverse probability weighted marginal models.

OUTCOMES

TNFI
CONTINUE
(N = 584)$

TNFI STOP
(N=1497)$

RELATIVE RISK
(CONTINUE VS. STOP)

95% CI

OBSTETRICAL

Live births 505 ( 86.6%)
1327 (
88.6%) 0.9 [0.9 - 1.0]

Spontaneous abortion (GA < 22 WG or birth weight < 500g) 11 ( 1.9%) 50 ( 3.3%) 0.6 [0.3 - 1.2]
Intrauterine fetal death (GA >=22WG or birth weight >=500g) 6 ( 1.1%) 8 ( 0.5%) 2.0 [0.8- 5.3]
Medical termination of pregnancy 4 ( 0.6%) 15 ( 1.0%) 0.6 [0.2 - 2.4]
Preterm birth (GA between 22 and 37 among live birth) 37 ( 6.4%) 108 ( 7.2%) 0.9 [0.6 - 1.3]
Small for GA ( < 10th percentile) 52 ( 8.9%) 139 ( 9.3%) 0.9 [0.7 - 1.4]
Cesarean delivery 115 ( 19.8%) 337 ( 22.5%) 0.9 [0.7- 1.1]
Eclampsia/Pre-eclampsia 6 ( 1.0%) 21 ( 1.4%) 0.7 [0.3 - 1.6]
Extra-uterine pregnancy 0 ( 0.0%) 5 ( 0.3%) -

MATERNAL

Hospital admission for infection (during pregnancy and
6 weeks post-delivery ) 1 ( 0.2%) 19 ( 1.3%) 0.2 [0.1 - 0.6]

Gestational diabetes 59 ( 10.2%) 155 ( 10.3%) 0.9 [0.7 - 1.4]

INFANTS

Major congenital malformation
12/486
(2.5%)

37/1293
( 2.9%) 0.9 [0.4 - 1.7]

Severe infection (requiring hospitalization) during
the first year of life

51/486 (
10.6%)

119/1293
( 9.2%) 1.2 [0.8 - 1.7]

NCIU admission for more than 48h in infants born
after 37 WG 6/486 ( 1.3%)

24/1293
( 1.9%) 0.7 [0.3 - 1.9]

$: Weighted pseudopopulation; Abbreviations: GA = gestational age; WG = weeks of gestation
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Results: A total of 2082 singleton pregnancies of CRID women (579 RA and 1503 SpA) exposed to TNFi 6 weeks after last
menstrual period were identified; among them, in 1497 (72%) TNFi was discontinued.

Mean (SD) age of women at the start of pregnancy was 31 (5) years and mean (SD) disease duration was 4 (5) years. Con-
tinuation of TNFi was not associated with increased frequencies of unfavorable obstetrical nor infant outcomes, and interest-
ingly, the proportion of maternal severe infections (i.e., requiring hospitalization) was significantly lower in the ‘continue’
group (1(0.2%) vs. 19 (1.3%), with an adjusted risk ratio = 0.2 [0.1 - 0.6]).

Conclusion: In pregnant women with CRID treated with TNFi until pregnancy diagnosis, unfavorable obstetrical outcomes
were not different to those observed when TNFi were maintained, and maternal severe infections were less frequent, when
compared with a strategy of stopping TNFi.

Disclosure: A. Molto: None; a. ajrouche: None; D. Tran: None; N. Costedoat-Chalumeau: None; E. Elefant: None;
V. Tsatsaris: None; J. Fresson: None; B. Bader-Meunier: None; B. Fautrel: AbbVie, 2, BMS, 2, Chugai, 2, Fresenius
Kabi, 2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Sobi, 2, UCB, 2; F. Tubach: Lund-
beck, 2, Merck/MSD, 2, UCB, 2.
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Background/Purpose: The long-term neuropsychiatric (NP) outcome of children born to mothers affected by autoimmune
diseases (AIDs) represents a controversial topic, with few studies1-3 reporting a possible increased prevalence of NP alter-
ations. We focused on the neurodevelopment (ND) of children born to Systemic Sclerosis (SSc) mothers, starting with the
creation of an ad-hoc questionnaire regarding different aspects of children’s ND administered to consecutive SSc mothers
in 20214. We further investigated the long-term NP outcome of SSc offspring by offering a comprehensive pediatric NP
evaluation.

Methods: SScmothers (ACR/EULAR 2013 criteria) who previously completed the questionnaire4 were allowed to have their
children aged < = 18 years undergo a clinical NP evaluation including:
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(1) cognitive/adaptive functioning (Griffiths Mental Development Scales -GMDS-III-; Wechsler Scale for corrected age
-WISC-III; Vineland Adaptive Behavior Scales -VABS-II-)

(2) behavioral/social problems (Child Behavior CheckList -CBCL-, fulfilled by the mothers; Youth Self Report -YSR-, for chil-
dren 3 >=11 years)

(3) anxiety/depression/somatic disorders (Self-administered psychiatric scales for children/adolescents -SAFA-A/D/S- 3

>=8 years)

(4) sleep disorders.

Cohen’s kappa coefficient was used to evaluate the agreement between questionnaire answers and NP test results.

Results: 23 SScmothers reported 39 children aged < = 18 years, 37/39 were proposed for NP evaluation and 20 agreed to
be evaluated (F/M 1:1; median age 8 [6-11] years). The mothers had reported at least one alteration in the questionnaire for
7 children (Table 1); one already had a diagnosis of autism spectrum disorder (ASD). At NP evaluations were recorded:

(1) normal scores for cognitive/adaptive functioning in all children, except the one with ASD
(2) an increased risk of developing behavioral/social problems especially in extra-academic/social activities in 3/20 at
CBCL and in 3/6 at YSR
(3) an increased risk of developing depression in 4/11
(4) sleep disorders in 9/20

Table 1: Features of SSc mothers and their offspring. For each child different NP domains were evaluated at questionnaire and NP evaluations
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Features of mothers and their offspring are shown in Table 1. The agreement between questionnaires and NP evaluation
was moderate for cognitive/adaptive functioning and sleep disorders (k 0.5 and 0.6 respectively) and weak for beha-
vioural/social problems (k 0.2).

Conclusion: At NP evaluation, children born to SSc mothers showed normal cognitive skills but a tendency toward an
impairment in the behavioral/social area. Mothers seldom recognized such a difficulty, according to the self-reported
questionnaire.

In the setting of preconception counseling, it is important to inform SSc mothers about possible NP symptoms in their chil-
dren and to seek for a specialist evaluation in case of doubts. Indeed, with the help of specialists, most NP problems can be
overcome if detected early.

References.1Vinet E. et al. Arthritis Rheumatol.2015; 2Wojcik S. et al. Arthritis Care Re.2017; 3Nalli C. et al. Best Pract
Res Clin Obstet Gynaecol.2020; 4Pedretti E. et al. [abstract]Arthritis Rheumatol.2022

The Authors would like to thank the Italian association of SSc patients ‘GILS’ (Gruppo Italiano Lotta Sclerodermia) for kindly
supporting the project.

Disclosure: M. Lazzaroni: None; E. Pedretti: None; L. Moschetti: None; M. Bendoni: None; L. Visconti: None;
A. Molinaro: None; C. Nalli: None; F. Franceschini: None; P. Airò: None; J. Galli: None; E. Fazzi: None; A. Tincani:
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Background/Purpose: There are limited data on the reproductive health and experiences of women with vasculitis. This
study engaged women with vasculitis to understand their perspectives about pregnancy and breastfeeding.

Methods: The Vasculitis Pregnancy Registry (VPREG) is an international, online, prospective, patient-reported registry within
the Vasculitis Patient-Powered Research Network (VPPRN). The VPREG team partnered with the Vasculitis Foundation and
patient research partners to develop two qualitative interview guides to prompt discussions of reproductive experiences with
i) women who had live births; and ii) women who had non-live births. The guides included closed-ended scale items and
open-ended prompts to elicit participant experiences. The interviews, performed by a rheumatologist, explored topics
including pregnancy, medication choices to treat vasculitis, disease activity levels, patient-physician relationships, experi-
ences with delivery, and breastfeeding. Participant responses were evaluated using thematic analysis.
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Results: The 18 participants were located in North America, ranged in age from 25-43 years, and most had more than one
pregnancy (n=11) (Table 1). Anti-neutrophil cytoplasmic antibody-associated vasculitis was the most common diagnosis
(n=10) followed by Takayasu’s arteritis (n=4), Behçet’s disease (n=2), IgA vasculitis (n=1), and relapsing polychondritis
(n=1). Almost all pregnancies ended in a live birth (n=17).

Figure 1 displays the variety of resources patients with vasculitis accessed to gather information about their reproductive health

Figure 2 summarizes the emergent themes along the reproductive timeline of patients with vasculitis
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Four major themes emerged from interviews: 1) Women sought information about pregnancy from a range of sources,
including their physicians, social media, and online forums (Figure 1); 2) Women cited discussions with family and physicians
as important when deciding about treatment of vasculitis during pregnancy; 3) Women with vasculitis developed skills of
self-advocacy during pregnancy to optimize communication between medical providers; and 4) Women with vasculitis
had positive reproductive experiences with the majority reporting no flares of vasculitis, feeling "very well", and having "no
pain" related to their vasculitis (Figure 2). Women who required changes to their medications to pursue their reproductive
goals, identified physicians and family members as important participants in these conversations. Women described proac-
tively gathering information about pregnancy and vasculitis from multiple sources, but ultimately decided their physician’s
perspective was the most influential. All women that used social media and online resources reported it did not impact or
determine their reproductive decisions.

Conclusion:Women with vasculitis value the recommendations of their rheumatologists during reproductive healthcare dis-
cussions. Self-advocacy was frequently described during pregnancy because women felt they needed to act as liaisons
among multiple specialists to ensure proper medical treatment. This study found that patients prioritize their relationships
and conversations with physicians when planning for pregnancy.

Disclosure: C. Sims: UCB, 5; C. Yeung: None; H. Tam: None; J. Kullman: None; A. Eudy: Amgen, 2, Exagen,
5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5; R. Borchin: None; C. Burroughs: None; M. Clowse: Exagen,
5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, Astra-
Zeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Elec-
tra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio,
2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate,
9, Visterra, 2.
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Background/Purpose: Non-random sampling of baseline variables in randomized controlled trials (RCTs) may be due unin-
tentional errors, stratified randomization strategies, or data fabrication. Prior studies have suggested that non-random sam-
pling may occur in up to 15% of RCTs in anesthesiology and have led to high profile retractions of fabricated data. No similar
studies have been conducted in the field of rheumatology.

Methods: A PRISMA compliant systematic review was conducted to identify rheumatology RCTs published between 2010
and 2022 and met the following criteria: >20 patients per arm, first publication of trial data, ≥5 extractable variables, 2-5 trial
arms, and studied a rheumatic disease. Baseline demographic and clinical variables from randomized arms were extracted.
Monte Carlo simulations (50,000 per variable) were performed to calculate p values for individual baseline variables, which
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Image 1. (A) Distribution of Simulated p-values Assuming Random Sampling (B) Distribution of Actual Overall Study Level

Image 2. Identification of studies via databases and registers
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were then used to calculate an overall trial p-value using the Fischer-Stouffer method. The distribution of participant summary
p-values, which should be uniform under conditions of true random sampling, was graphed. RCTs with trial p-values ≤ 0.01 or
≥ 0.99 underwent further scrutiny using a modified version of the Research Integrity Assessment (RIA) Checklist. Integrity con-
cerns for individual metrics (No, Some, Significant Concerns) and overall (Low, Moderate, High Concern) were assessed.

Results: We identified 11,435 RCTs, 2,313 of which underwent full text review. Of these, 957 met inclusion criteria, from
which 19,799 baseline variables were extracted. A uniform distribution of trial p-values would have produced approximately
19 studies with p values < 0.01 or >0.99; our search identified 73 such studies (Figure 1). Using the RIA checklist, 64 (87.7%)
studies were found to be lacking across at least one metric of study integrity. The most common items among trials with high
integrity concerns included trials not being prospectively registered (21, 28.8%) and reporting ethics approval number
(20, 27.4%). None of the studies were retracted or had letters of concern written. Based on the RIA findings, 28 (38.4%) trials
were rated as having a high level of data integrity concerns, 3 (4.1%) had moderate data integrity concerns, and 42 (57.5%)
had low data integrity concerns.

Conclusion: Non-random sampling has occurred in nearly 1 out of every 100 rheumatology randomized controlled trials.
The majority of studies were assessed as being of low risk of threats to their integrity, but 27 out of 957 studies (2.8%)
had moderate to high concern of problematic conduct. Understanding common themes within these studies will assist in
identifying areas that require further scrutiny in evidence synthesis and implementation.

Table 1: Summary statistics of threats to individual research integrity based on the Research Integrity Assessment checklist (RIA) and overall
assessment by RIA reviewers, n = 73
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Background/Purpose: Hand osteoarthritis (OA) is the second most common anatomic region for OA. The diagnosis
and evaluation of hand OA heavily rely on subjective assessments conducted by experienced physicians, primarily
utilizing clinical examinations and radiographs. However, the interpretation of radiographs is prone to considerable
variability, leading to challenges in objectively assessing hand OA. This abstract presents the development of an
automated approach using deep learning and convolutional neural networks (CNN) to localize joint hand centers
and measure angles, offering a potential solution to the Joint Space Width (JSW) estimation and hand OA
assessment.

Methods: We selected 3,557 hand X-ray images from the Osteoarthritis Initiative (OAI). Two readers performed man-
ual annotations of the twelve finger joints on each hand, the distal interphalangeal (DIP), proximal interphalangeal
(PIP), and metacarpophalangeal (MCP) joints. Each joint was enclosed within a bounding box measuring 180*180
pixels. To enhance the diversity of the training data for the machine learning model, we employed various image aug-
mentation techniques, including rotation, flipping, scaling, cropping, and mosaic. The data was split into training, val-
idation, and test sets in a 7 : 1.5: 1.5 ratio. Utilizing the YOLOv5 architecture, the model was trained for 100 epochs
using stochastic gradient descent (SGD) as the optimizer. The model output provided each joint’s position in coordi-
nate form, which calculate the rotation and inclination angles of the DIP, PIP, and MCP joints. Specifically, we con-
nected the center points of the DIP and PIP joints to derive the slope as the rotation angle of the DIP joint.
Similarly, by connecting the PIP and MCP joints, we obtained the slope representing the rotation angle of the
MCP joint. The rotation angle of the PIP joint was computed as the average of these two slopes. Leveraging the
joint positions and the computed angles, we selectively cropped image patches from the original hand X-ray images,
ensuring the joints were vertically oriented. This vertical orientation is crucial for accurately calculating the joint space
width in subsequent steps.

Results: In our evaluation process, our testing set has an average Euclidean distance (between the detection center and
human annotation center) of 5.1 pixels (Figure 1). The mean error (absolute distance) in the test set for the angle estimation
step is 0.144 degrees (Figure 2). Interestingly, we encountered 21 human annotation errors within the dataset during the ini-
tial training of YOLOv5, resulting in a human error rate of 0.5%, while the model successfully identified 5 out of the 6 human
errors in the test set, leading to machine error rate of 0.2%. This indicates that our model exhibited a lower error rate than
manual annotations.
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Examples of Euclidean Distance between the manual label (purple) and computer-generated (green) result

Angle difference between a manual label (white box) and computer-generated (blue box) results
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Conclusion: Our deep-learning approach successfully detects each finger joint its rotation angle. Moreover, our model
shows a lower error rate than manually labeling the joints. It also exhibits high accuracy and holds promise in reducing
inter-observer variability during hand OA evaluation. In future studies, we intend to develop an automatic JSW detection
algorithm and explore the correlation between clinical symptoms and JSW.

Disclosure: Y. Gao: None; J. Shan: None; R. Ponnusamy: None; J. Blackadar: None; C. Guida: None; J. Driban:
None; T. McAlindon: None; M. Zhang: None.
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Background/Purpose: Numerous indicators have been proposed to evaluate the efficacy for randomized clinical trials
(RCTs) of psoriasis (Pso) and psoriatic arthritis (PsA), but the comparability and correlation remain unknown. To evaluate
the preference and relative sensitivity of the mostly widely used indicators that report response rate, and to provide advice
for the primary endpoint selection for Pso and PsA.

Methods: We conducted a systematic search including 3 databases and 4 registries to identify all pharmacological
intervention-controlled RCTs of Pso. Bayesian hierarchical linear mixed model assessed the relative discriminations and pro-
vided a ranking of these indicators.

Results: Altogether 326 RCTs met our inclusion criteria, with 285 and 65 records on Pso and PsA, respectively. We found
evidence of significant differences between indicators. Psoriasis Area and Severity Index (PASI) 50, PASI 75 and Investiga-
tor’s Global Assessment (IGA) 0,1 were powerful indicators to reveal the pharmacological efficacy in most RCTs of Pso(-
Figure 1). In contrast, PASI 125, Dermatology Life Quality Index (DIQI) 0,1 and Numerical Rating Scale (NRS) 4 were not
preferred under different circumstances. Additionally, PASI 50, PASI 75 and PASI 90 seemed to be the most effective in
nearly all types of pharmacological RCTs of PsA (Figure 2). However, due to their extremely sensitivity, American College
of Rheumatology (ACR) 20 was also recommended to avoid exaggerating the therapeutic advantages of interventions.
Instead, ACR 50, ACR 70 and Minimal Disease Activity (MDA) were the least sensitive, but they were supposed to be more
cautious in evaluating disease changing. Indicator preference was slightly altered by disease severity, intervention type and
administration method(Table 1).

Conclusion: The impressionable efficacy discrimination ability of indicators highlights the importance of flexibility and com-
prehensiveness when choosing primary outcome(s). As for trials that are only evaluated by indicators with extremely sensi-
tivity, attention should be paid to the outcome interpretation to avoid the exaggeration of treatment efficacy.
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Table 1. Recommendations for the selection of primary outcome of RCTs for psoriasis and psoriatic arthritis.
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Figure 1. Preference of indicators reporting response rate in pharmacological intervention-controlled RCTs for psoriasis. (A) Bayesian hierarchical
linear mixed model estimated effectiveness with 95% uncertainty intervals on indicators reporting response rate in pharmacological intervention-
controlled RCTs for psoriasis. (B) The rank of indicators reporting response rate. The sooner an indicator reaches 1, the stronger ability to discrim-
inate treatment efficacy.
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Disclosure: J. Tian: None; S. Kang: None; D. Zhang: None; Q. Lu: None.

Figure 2. Preference of indicators reporting response rate in pharmacological intervention-controlled RCTs for psoriatic arthritis. (A) Bayesian hier-
archical linear mixed model estimated effectiveness with 95% uncertainty intervals on indicators reporting response rate in pharmacological
intervention-controlled RCTs for psoriatic arthritis. (B) The rank of indicators reporting response rate. The sooner an indicator reaches 1, the stron-
ger ability to discriminate treatment efficacy.
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Background/Purpose: Co-morbid fibromyalgia has been shown to be an important influence on non-response in patients
with some inflammatory arthritides. Around 1 in 5 patients with PsA have been estimated to have co-morbid fibromyalgia.
Here we examine to what extent meeting criteria for fibromyalgia or reporting symptoms typical of fibromyalgia is an impor-
tant determinant of non-response to a biologic or targeted synthetic (b/ts) DMARD, taking into account other predictors of
non-response.

Table. Fibromyalgia and other predictors of treatment response
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Methods: Data included were from BSR-PsA (January 2023 download), a prospective registry of patients with PsA who
meet CASPAR criteria, recruited across Great Britain. In this analysis we include those newly commencing a bDMARD/
tsDMARD (having not previously taken the same agent). The association between patient characteristics and treatment
response (PsARC) was determined by logistic regression. The fibromyalgia polysymptomatic distress score (FMness)
(Model1) or fibromyalgia 2016 (FM2016) criteria (Model2) was forced into the model and then other predictors of poor out-
come which improved the fit of the model were determined using a stepwise procedure. There were 12 candidate variables
across social/demographic/economic, clinical and patient-reported outcome domains.

Results: 148 patients were included with median age 52 years, 29% male, 52% obese with a median FMness score of
12 and 29% met FM criteria. They had a median disease duration of 7 years, a median Quality of Life score (PsAQoL) of
12, physician global (musculoskeletal and skin) of 5.1, Disease Activity in Psoriatic Arthritis (DAPSA) 34 and 57% had ≥1
comorbidity. Follow-up was at a median of 6 months (IQR 4.9-6.7) at which point 28% fulfilled PsARC. Multivariable regres-
sion models showed that patients meeting FM2016 (OR 0.3 95%CI (0.1, 0.99) or with fibromyalgia symptoms (OR 0.7, 95%
CI (0.4, 1.1) per 5 unit increase in FMness (Table) were less likely to meet PsARC after accounting for other predictors of
response accepted into the model (living in a less deprived area, concurrent therapies, shorter symptom duration, nail ony-
cholysis, poorer physician and patient global measures).

Conclusion: PsA patients with features of fibromyalgia, particularly those meeting current fibromyalgia criteria, commencing
b/tsDMARDs, are considerably less likely to meet response criteria, independently of other predictors of outcome. They are
likely to benefit from additional management specifically targeted to their fibromyalgia symptoms.

Disclosure: G. Macfarlane: None; O. Rotariu: None; S. Lembke: None; F. Sunzini: None; G. Jones: Amgen, 5;
N. Basu: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Pfizer, 5, Roche,
6, Vifor, 2, 5, 6.
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Background/Purpose: Simple and accessible biomarkers that predict the development of psoriatic arthritis (PsA) among
psoriasis patients are critically needed to improve early detection of high-risk individuals. High-sensitivity C-Reactive Protein
(hs-CRP) is a biomarker of systemic inflammation. We aimed to assess whether higher levels of hs-CRP are associated with
risk of future development of PsA among patients with psoriasis.
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Methods: We analyzed data from a prospective cohort of patients with psoriasis without PsA at enrollment. Participants
were assessed annually by a rheumatologist for signs and symptoms of PsA. Information on patient demographics, psoria-
sis features, medications and musculoskeletal symptoms was collected using standard protocols. hs-CRP levels were mea-
sured in serum samples collected at baseline using standard commercial assays in a hospital laboratory. The differences in

Table 2 – Differences in hsCRP levels by patient group

Table 1 - Baseline patient characteristics
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average hs-CRP levels were assessed across pre-defined patient groups using t-test. The association between hs-CRP
levels and risk of future development of PsA was assessed using multivariable Cox proportional hazards model adjusted
for known risk factors for PsA.

Results: A total of 589 patients with psoriasis followed from 2006 to 2019 were analyzed. Mean duration of follow up was
7.5 years. 57 patients developed PsA during the follow up period (incidence of 1.2 events per year). Mean level of hsCRP
was 3.1±5.5 mg/L. Patient characteristics are shown in Table 1. Significantly higher levels of hs-CRP at baseline were found
in patients with arthralgia (4.2±8.53 vs. 2.71±3.67 mg/L), obesity (4.75±4.95 vs. 2.45±5.61 mg/L) and in females (3.92
±7.13 vs. 2.51±3.68 mg/L); see Table 2. Higher hs-CRP levels were associated with future development of PsA in univariate
analysis (hazard ratio (HR) 1.03, 95% Confidence Interval (CI) 1.01, 1.05, p=0.002). This association remained significant in
the multivariable regression analysis (HR 1.04, 95% CI 1.01, 1.06, p=0.008). Similar effect size was seen in males and
females (Figure 1). No significant interaction was found between hs-CRP and sex or BMI.

Conclusion: Higher levels of systemic inflammation, as measured by hs-CRP, identify patients with psoriasis at high risk of
future development of PsA.

Disclosure: L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz,
5, UCB, 2, 5; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly,
1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2; C. Rosen: AbbVie/Abbott, 2, Amgen, 2, Bristol-Myers Squibb(BMS),
2, Eli Lilly, 2, Novartis, 2, UCB, 2; R. Cook: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Cel-
gene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5.
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Background/Purpose: Sex differences have been reported in pathophysiology, clinical manifestations, and treatment
responses in several rheumatic diseases, including psoriatic arthritis (PsA).1 Although PsA is equally prevalent in male and
female patients, it is important to understand sex-specific outcomes related to physician assessment of disease activity
and patient-reported outcomes (PROs).1Previous research also suggests there may be a differential response to therapy
with TNF or IL-17 inhibition in male and female patients. Deucravacitinib is a first-in-class, oral, selective, allosteric inhibitor
of tyrosine kinase 2 approved in multiple countries for adults with plaque psoriasis.2,3 Here, we further characterize the effect
of deucravacitinib on PsA disease activity by sex as derived from physician assessments and PROs.

Methods: Patients with PsA (N=203) were randomized 1:1:1 to placebo, deucravacitinib 6 mg once daily (QD), or deucra-
vacitinib 12 mg QD in this phase 2 study. Outcomes were reported descriptively by sex. Composite changes in PsA disease
activity were assessed by the achievement of ACR 20/50/70 and Minimal Disease Activity (MDA) and by mean changes in
Psoriatic Arthritis Disease Activity scores. Mean change from baseline scores were calculated for physician assessments
of specific disease domains including both Tender and Swollen Joint Counts, Leeds Enthesitis Index, and Leeds Dactylitis
Index. Mean change from baseline scores were calculated for PROs included HAQ Disability Index (HAQ-DI), Patient-
Reported Outcomes Measurement Information System (PROMIS)-Fatigue, and Subject Global Assessment of Pain (Pain).

Figure 1. Disease activity measures: ACR 50, ACR 70, and MDA response rate by sex (a)
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Figure 2. PROs: mean change from baseline in HAQ-DI, PROMIS-Fatigue, and Pain scores by sex (a)

Table. Baseline characteristics
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Results: Baseline characteristics were balanced between sexes and are shown in the Table. A higher percentage of
patients of both sexes treated with deucravacitinib achieved ACR 50, ACR 70, and MDA responses at week 16 compared
with placebo (Figure 1). In addition, a greater mean change from baseline HAQ-DI, PROMIS-Fatigue, and Pain scores
occurred in patients treated with deucravacitinib compared with placebo among both sexes (Figure 2). Treatment-
associated responses were generally similar between sexes in disease activity assessments and PROs.

Conclusion: Patients treated with deucravacitinib more frequently achieved reductions in disease activity measures and had
greater changes from baseline scores for PROs compared with patients who received placebo. Deucravacitinib has compa-
rable effects on PsA disease activity and PROs for the instruments assessed after 16 weeks of treatment in male and female
patients.

References:

1. Coates L, et al. J Rheumatol 2023; 50:488–496.
2. Armstrong A, et al. J Am Acad Dermatol 2023;88:29–39.
3. Strober B, et al. J Am Acad Dermatol 2023;88:40–51.
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Background/Purpose: Psoriasis is a chronic, immune-mediated inflammatory skin disease that affects over 2.5% of the
global population. Approximately 25% of psoriasis patients also have a form of inflammatory arthritis called psoriatic arthritis
(PsA). Current methods for evaluating skin disease activity, like Psoriasis Area and Severity Index (PASI), are subjective and
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prone to intra- and inter-rater variability. A metabolomics-based approach can elucidate psoriatic disease pathogenesis and
provide potential objective biomarkers. Therefore, we aimed to use solid phase microextraction (SPME) with liquid chroma-
tography coupled with mass spectrometry (LC-MS) with the hypothesis that serummetabolites are associated with skin dis-
ease activity.

Methods: Serum samples from PsA patients (n=151, summary of demographics and disease characteristics shown in
Table 1) with active skin disease and a range of PASI scores were selected. Patients were classified into 3 groups of psori-
asis activity based on PASI- low (PASI 1-4.8) n=56, moderate (PASI 5-9.8) n=45, and High (PASI 10.1-54.6) n=40. SPME
devices were prepared in-house and used to conduct the sample preparation, followed by positive and negative ion mode
data acquisition via an untargeted approach using LC-MS. Associations between the levels of each metabolite and PASI
scores was evaluated using 8 Machine learning (ML) models including support vector machine (SVM), random forest, and
Naïve Bayes (NB) with varied feature sizes of 1-80. These models were summarised using Area Under Receiver Operator
Characteristic curves (AUROC) for performance. Statistically significant metabolite features were tentatively identified.

Results:ML models were able to distinguish between low and high PsA severity with Area Under Curve (AUC) score as low
as 0.745 for 10 features, and as high as 0.813 for 40 features. Trends were similar for other disease activity comparisons. A
SVMmodel with 10 features were able to predict between low and high severity PsA with AUC = 0.862, and p-value < 0.05.
Table 2 provides a summary of the results of the analyses. The features of interest used in best performing models were
associated with dysregulation of fatty acid metabolism when predicting between low PASI versus moderate or high PASI.

Table 1: Summary of disease characteristics and patient demographics

Table 2: Top 10 Tentatively Identified Metabolites for Low vs High PASI Disease Activity
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Some metabolites tentatively identified include eicosanoids with anti- or pro-inflammatory properties, like
12-Hydroxyeicosatetraenoic acid, which was previously implicated in joint disease activity in PsA. Other tentatively identified
features belong to classes such as bile acid metabolites, oxidized phospholipids, N-acrylamide, and long-chain fatty acids.

Conclusion: An untargeted metabolomics approach was employed to analyze potential differences in serum metabolome
of PsA patients of varying skin disease activity. Confirmation and validation of the tentatively identified circulating metabolites
should be conducted to reveal potential biomarkers of PsA disease activity.

Disclosure: H. Choksi: None; S. Li: None; N. Looby: None; M. Kotlyar: None; V. Kulasingam: None; I. Jurisica:
None; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5,
6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.
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Background/Purpose: Autoimmune diseases such as rheumatoid arthritis (RA) and psoriatic arthritis (PsA) can causes ero-
sitis including pericarditis and pleuritis. However, the rate of serositis in PsA is not defined, though several case reports have
described pleuropericardial involvement. The prevalence of pericarditis in RA ranges from 30% to50%. This study aimed to
estimate the frequency of pleuropericarditis in PsA vs RA.

Methods: A retrospective chart review of hospitalized patients with RA and PsA was conducted between 2013 and 2021.
The frequencyof pericarditis or pleuritis was compared between RA and PsA patients. This study was approved by the Insti-
tutional Review Board of Stony Brook University.

Results: There were a total of 113 inpatients aged 18 and 65 (Table 1). These patients were divided into two groups:
57 patients with RA (Group 1) and 56 with PsA (Group 2). Of the 57 RA patients, 48 patients had pericardial or pleural effu-
sions and 46 were determined to have idiopathic etiology. Of the 56 PsA patients, 42 had pericardial or pleural effusions and
23 were considered idiopathic. Approximately 41% of PsA patients had idiopathic pericardial or pleural effusions as com-
pared with 81% RA patients. This shows a statistically significant difference between the two groups (P < 0.0001).

Conclusion: This study suggests that both RA and PsA patients can cause pleuropericarditis, and the frequency of idio-
pathic etiology in RA may be two-fold higher than PsA. Further study using a larger cohort of patients is warranted to accu-
rately estimate the rate of serositis.
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Table 1: comparison of pleuropericardial involvement between psoriatic arthritis and rheumatoid arthritis
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Background/Purpose: Patients with Psoriatic Arthritis (PsA) and Psoriasis (PsO) have an increased rate of work loss due to
their disease compared the general population; however, little is known about the impact of their illness on work productivity
among those who remain employed. Our goal was to evaluate the differential effect of self-reported disease symptoms and
severity on the ability to work.

Methods: Data from study subjects who participated in the Cohort of Psoriasis and Psoriatic Arthritis Registry (COPPAR), a
prospective, longitudinal registry of adult subjects with PsA or PsO at a large academic medical center, were analyzed.
Demographics and disease characteristics of the study subjects were summarized by diagnosis (PsA vs. PsO) and com-
pared using univariate statistics. Work Productivity and Activity Impairment (WPAI) survey data were collected at baseline
and assessed in three binary domains: missed work, impaired work productivity, and impaired daily activity due to their ill-
ness. All subjects had disease severity measured by the Psoriasis Area and Severity Index (PASI), and self-reported disease

Table 1. Employed Study Subjects’ Characteristics in the COPPAR Registry
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symptoms were assessed as the amount of overall pain, degree of skin itch, and fatigue measured on a rating scale. Symp-
toms and disease severity variables, along with demographics, were tested in logistic regression models to determine their
associations with WPAI outcomes.

Results: Of 288 cohort subjects who completed the WPAI survey, 180 (63%) subjects were currently employed (113 PsA
and 67 PsO subjects). Study subjects had a mean age of 49.7 years, 45.3% female, and 85.8% White (Table 1). The mean
disease duration was 22 years for PsA and 15 years for PsO (p=0.04). PsO subjects had more severe skin disease, while
PsA subjects were more likely to be on biologic therapies (Table 1). In univariate analyses, there were no statistically signifi-
cant differences in missed work between PsA and PsO subjects (15.93% vs. 19.40%, p=0.55), but PsA subjects reported
more impaired work productivity (44.25% vs. 25.37%, p=0.01) and impaired daily activities outside of work hours
(53.10% vs. 20.9%, p< 0.001). However, the adjusted regression model showed that study subjects who had missed work
reported more fatigue ([Odds Ratio (OR)]:2.17, p< 0.001). Study subjects who had impairment in work productivity reported
more pain (OR:6.94, p< 0.001), fatigue (OR:2.39, p< 0.001), and itch (OR:1.3, p=0.01). Study subjects who reported daily
activity impairment outside of work hours reported more fatigue (OR:2.16, p< 0.001), pain (OR:5.6, p< 0.001) and were
more likely to have PsA than PsO (OR: 3.73 p=0.01). Of note, the PASI score was not associated with any of the three WPAI
impairment domains.

Conclusion:While employed individuals with PsA reported more impaired work productivity than those employed who had
PsO, impairment was driven by pain, itch, and fatigue rather than arthritis diagnosis and skin disease severity. Eliciting these
symptoms may help rheumatologists better tailor interventions to improve an individual’s capacity to work.
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5, Johnson and Johnson, 2, Pfizer, 2, Prometheus Laboratories, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher,
2, 11, Set Point, 2, UCB, 2; J. Merola: Abbvie, 2, 12, Investigator, Amgen, 2, 12, Investigator, Biogen, 2, 12, Investiga-
tor, Bristol-Myers Squibb, 2, 12, Investigator, Dermavant, 2, 12, Investigator, Eli Lilly, 2, 6, 12, Investigator, Janssen,
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2, 12, Investigator, Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB Pharma, 2, 12, Investigator.

Table 2: Association between WPAI Scores and Demographic, Disease Severity, and Symptom Related Covariates in the COPPAR Registry

952



Abstract Number: 0489

Prediction of Low Disease Activity in Patients with Psoriatic Arthritis
Treated with Secukinumab in Real World – Data from a German
Observational Study

Asmir Vodencarevic1, Jan Brandt-Juergens2, Daniel Peterlik1, Benjamin Gmeiner1 and Uta Kiltz3, 1Novartis Pharma
GmbH, Nürnberg, Germany, 2rheumatologische Schwerpunktpraxis, Berlin, Germany, 3Rheumazentrum Ruhrgebiet,
Herne, Germany

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster I: PsA
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Secukinumab (SEC) proved to be an effective treatment for patients with psoriatic arthritis (PsA) in
previous randomized clinical trials [1]. There is only limited knowledge on prediction of low disease activity (LDA) and treat-
ment strategy in PsA patients under SEC treatment in routine clinical care.

Using real-world data from the German non-interventional study AQUILA [2], the main objectives were (1) to predict LDA in
individual PsA patients treated with SEC through machine learning methods and (2) to identify the most important predictors
and their influence on the prediction using explainable artificial intelligence (XAI).

Methods: Data of 1041 PsA patients from the AQUILA study were used. Thirty-three demographic, clinical and treatment
parameters at baseline (BL) served as input data to develop prediction models. LDA was defined as physician global assess-
ment (PhGA) ≤ 2 at week (w) 16 (+/- 6 w). Samples were divided into training (70%) and validation (30%) cohorts. Ten differ-
ent prediction models were applied and compared. Model performance was measured using area under the receiver
operating characteristic curve (AUROC) which represents the probability that a randomly selected patient with LDA will have
higher prediction to achieve LDA than a patient with moderate/high disease activity. Additionally, sensitivity and specificity of
the prediction model were computed and express the proportion of correctly identified patients who reach or don’t reach
LDA at w16, respectively. Shapley XAI estimated importance and impact of each predictor based on how it affected the
change in individual prediction [3].

Results: The most influencing predictor was patient global assessment (PGA) at BL, followed by PhGA, number of pretreat-
ments with biologics, tender joint count and age (Figure 1 A). AUROC of the best prediction model was 0.68 in validation
cohort. Sensitivity and specificity were 0.62 and 0.64, respectively. Applied XAI approach showed that lower BL values of

A: Main predictors at baseline and their direction of influence based on Shapley values [3]

953



all main predictors have higher probability of reaching LDA at w16. The highest probability was evident in biologic-naive
patients (Figure 1 A). The approach also provided visual explanations of patient-individual predictions: Variables with values
shown in green color increased probability of reaching LDA at w16, whereas red ones showed the opposite effect
(Figure 1 B).

Conclusion: A promising prediction model accuracy of LDA in PsA patients treated with SEC could be reached and vali-
dated. Identified main predictors at BL, such as PGA and number of pretreatments with biologics, and their direction of influ-
ence on the prediction mostly match the existing clinical knowledge [4]. The analysis showed that XAI can provide useful
clinical insights in patient-individual predictions, potentially guiding PsA treatment decisions in future.

Disclosure: A. Vodencarevic: Novartis, 3; J. Brandt-Juergens: AbbVie/Abbott, 2, 6, Affibody, 2, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead, 2, Janssen, 2, 6, Medac, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6,
Roche, 2, 6, Sanofi-Aventis, 2, 6, UCB, 2, 6; D. Peterlik: Novartis, 3; B. Gmeiner: Novartis, 3; U. Kiltz: AbbVie, 2, 5,
6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers Squibb(BMS), 2, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead,
2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de,
2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris, 2, 5.
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Background/Purpose: The purpose of this study was to examine differences in perceptions of psoriatic arthritis (PsA) dis-
ease burden as well as various aspects of care across racial/ethnic groups.

Methods: Survey questions assessing PsA patient insights regarding their disease burden and quality of care were devel-
oped. From September to October 2022, surveys were deployed to 455 PsA patients either through a leading advocacy
organization email list (n = 420) or an additional national patient survey organization (n = 35). Self-reported race/ethnicity
was recorded. If patients selected both "white" and another racial/ethnic group, they were included in both groups in the
analysis.P values were calculated using the chi-square or Fisher’s Exact tests for counts less than 5.

B: Explanation of patient-individual prediction of 79% using baseline data
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Results: The age of patients ranged from 28 to 91 years. Three hundred ninety-one identified as white and 76 identified with
a racial/ethnic minority group (29 African American/Black, 20 Asian/Pacific Islander, 14 Hispanic/Latinx, 8 Native American/
Alaska Native, 5 "Other").

Racial/ethnic minority PsA patients were less likely to be diagnosed within 12 months from the onset of symptoms (50% vs
71%; P < 0.001) and more frequently uninsured (8% vs. 1%; P < 0.001) compared to white patients. Racial/ethnic minority
patients more often had self-described severe disease vs. white patients (41% vs. 14%; P < 0.001) and extreme impact on
quality of life and emotional well-being (25% vs. 6%; P < 0.001).

Regarding treatment, racial/ethnic minority PsA patients were less often prescribed a biologic and more frequently received
oral glucocorticoids, methotrexate, or no prescription medications compared to white PsA patients (Figure 1). Also less fre-
quent among racial/ethnic minority patients were high levels of knowledge/familiarity with targeted agents such as injectable
biologics or oral small molecule inhibitors (42% vs. 81%; P < 0.001) and high satisfaction with treatment (39% vs. 77%;
P < 0.001). Financial barriers to managing PsA were four-fold more common in racial/ethnic minority patients (26%
vs. 7%; P < 0.001); the difference in concern for risks of medications was similarly significant (29% vs. 3%; P < 0.001).
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Gaps in communication with the PsA care team were also observed. Racial/ethnic minority patients were less likely to feel
that they were very/extremely involved in shared decisions regarding their care (60% vs. 82%; P < 0.001). When asked what
they wished they had more time to discuss with their care team, racial/ethnic minority PsA patients requested various
aspects of the impact of the disease as well as goals and preferences for treatment (Figure 2). Notably, the advantages
and disadvantages of different treatment options and comorbidities were a lower priority in racial/ethnic minority patients
despite a higher percentage of comorbid disease (Figure 2).

Conclusion: These survey findings confirm racial/ethnic disparities across the spectrum of PsA disease from time to diag-
nosis to treatment, and underscore the dissatisfaction with overall care. There is a need for more time to be spent on edu-
cating individuals with PsA to enable shared decisions and improved understanding of therapeutic options.

Disclosure: I. Navarro-Mill�an: None; G. Kerr: AstraZeneca, 2, Aurinia, 6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2;
J. Carter: None; L. Simone: None; M. Nelson: None.
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Background/Purpose: The psoriasis- to- psoriatic arthritis (PsA) transition offers a unique opportunity to identify individuals
at increased risk of developing PsA and to implement preventive strategies. Objectives: To estimate the frequency of
arthralgia with risk of progression to PsA (ARP-PsA) in a large cohort of patients and to estimate the incidence of PsA at
one year in ARP-PsA patients analyzing clinical, laboratory and imaging predictor variables.

Methods: Prospective cohort study, include patients over 18 years of age who were admitted consecutively for arthralgias,
to the€Reuma-check€ program. In this, the baseline included: laboratory, X-rays, ultrasound (US) with power Doppler
(PD) and clinical interview. Sociodemographic data, clinical and clinimetry (global VAS, joint count, HAQ) were collected.
Each evaluator (laboratory, imaging and clinical) were blinded to the data of the other studies. Presence of psoriasis (Pso)
and family history (FH) were investigated. Patients with previous diagnosis of PsA were excluded. The ARP-PsA was defined
as those patients with arthralgia plus Pso and/or FH. This group was evaluated at one year to estimate if they developed
PsA. Statistical analysis: descriptive statistics, Chi2 test, Fisher’s exact test, Student’s T test and Mann Whitney was per-
formed. A multivariate logistic regression: dependent variable the final diagnosis of PsA at year.

Results: A total of 1419 patients with arthralgia were included between July 2017 and March 2022, 8.4% (95% CI: 7-10)
met ARP-PsA criteria. Of these 119 patients 34 developed PsA at 1 year (29%, 95%CI: 20-37). The clinical, laboratory
and imaging characteristics between ARP-PsA patients who did and did not develop PsA are shown in table 1 (univariate
analysis). Of the ARP-PsA patients who had only Pso (n 32), only family history (n 70) or both combine (n 17) developed
PsA at 1 year: 57%, 11% and 53% respectively. Longer duration of psoriasis was associated with the development of
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PsA: median years:15 vs 3. In multivariate analysis, the predictor variables for progression from ARP-PsA to PsA at one year
were: combination of Pso plus FH (OR: 32; CI 95%: 1.2-1026), synovitis by PDUS (OR: 31; CI 95%: 1.1-967), US entheso-
pathy findings (OR: 470; CI 95%: 13-1600) and tender joint count (OR 0.2 CI95% 0.05-0.6).

Conclusion: The frequency of patients at risk of progression to PsA (arthralgia plus PsA and/or FH) in our cohort was 8.4%,
of whom 29% developed PsA at 1-year follow-up. The main predictor variables were US findings (synovitis and enthesopa-
thy), as well as the combination of Pso plus FH, a lower number of tender joints, and a longer duration of the Pso.

Disclosure: r. garcía salinas: AbbVie, 1, 2, 5, 6, AstraZeneca, 5, Biogen, 5, Bristol Myers Squibb, 1, 2, 5, 6, Genentech,
5, GlaxoSmithKlein, 5, Janssen, 1, 2, 5, 6, Lilly, 1, 2, 6, Merck Serono, 5, Novartis, 1, 2, 6, Roche, 1, 2, 6, Sandoz, 1, 2, 6;
J. Mareco: None; S. Ruta: None; R. PEREZ: None; F. Almada: None; S. Magri: None.
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Clinical, laboratory and imaging characteristics between ARP-PsA patients who did and did not develop PsA
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Background/Purpose:

It is known that patients diagnosed with axSpA do not subsequently meet the classification criteria. The Objectives are: To
estimate the diagnostic prevalence of axSpA in patients who started low back pain over 45 years of age and to analyze
the clinical, laboratory and imaging differences with patients who started it before that age.

Methods: Methods: Observational and cross-sectional study, which included patients older than 18 years with a diagnosis
of axial spondyloarthritis performed between 2017 and 2021. At baseline, all patients underwent: blood tests, HLA B27,
X-rays and MRI of the sacroiliac joint, enthesis ultrasound, sociodemographic data, level of education and habits were also
recorded. Axial spondyloarthritis symptoms, age of onset, delay to diagnosis, characteristics of low back pain, characteris-
tics of axial spondyloarthritis, NSAIDs intake and response, VAS pain and night pain, morning stiffness time. In addition,
BASDAI, BASFI, MASES and HAQ scores were used. The symptom evaluator was unaware of the results of the comple-
mentary studies that were collected by another observer. The MRIs recorded the presence of any lesion and classified it into
acute (edema) and chronic (fatty changes, erosions, sclerosis, and bone bridges) lesions.

Tabla 1: Patientes´Features.
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Results: Results: One hundred sixteen patients with a diagnosis of axial spondyloarthritis were included, whose character-
istics are summarized in Table 1. The prevalence of patients who started low back pain after the age of 45 was 31.28% (95%
CI 20-36 ). The relevant differences were: female sex (51% vs 29% p 0.03), smoking (38% vs 57% p 0.07), psoriasis (42% vs
17% p 0.007), good response to NSAIDs (52% vs 73% p 0.03), HLA-B27 (+) (32% vs %54 p 0.04), more than 4 character-
istics of axial spondyloarthritis (35% vs 54% p 0.08), BASFI (5.1 vs 4.5 p 0.05), delay to diagnosis in months (40 vs 93 p
0.002). No differences were found in terms of disease activity and imaging (MRI or X-rays). In the logistic regression analysis,
the variables that were independently associated were: male sex (OR 0.2 IC95% 0.06- 0.8), psoriasis (OR 4.8 IC95%
1.1-29), and shorter delay to diagnosis (OR 0.9 IC95% 0.96 -0.99).

Conclusion: The prevalence of diagnosis of axial spondyloarthritis in patients who started low back pain after the age of
45 was 28%. The characteristics of these patients were: female sex, higher frequency of psoriasis, and shorter delay to diag-
nosis. This study shows that the older age at the onset of low back pain and the association with psoriasis could show a
group of patients with axial involvement in the context of psoriatic disease.

Disclosure: r. garcía salinas: AbbVie, 1, 2, 5, 6, AstraZeneca, 5, Biogen, 5, Bristol Myers Squibb, 1, 2, 5, 6, Genentech,
5, GlaxoSmithKlein, 5, Janssen, 1, 2, 5, 6, Lilly, 1, 2, 6, Merck Serono, 5, Novartis, 1, 2, 6, Roche, 1, 2, 6, Sandoz, 1, 2, 6;
G. Reyes: None; R. Jaldín Céspedes: None; F. Almada: None; S. Magri: None.
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Background/Purpose: Approximately half of the patients with psoriatic arthritis (PsA) present with axial disease. Previously,
it was reported that PsA-patients with axial involvement present a higher cardiovascular risk compared with those without
the axial disease. Additionally, it has been reported that axial disease is higher in patients with axial spondyloarthropathies,
and carotid plaque (CP) identified by ultrasound than in patients without CP. The objective was to compare the Bath Anky-
losing Spondylitis Metrology Index (BASMI) between PsA-patients with and without CP.

Methods: A cross-sectional and comparative study that included PsA patients aged 30 to 75 years old who fulfilled the
2006 Classification Criteria for PsA. Patients with previous cardiovascular atherosclerotic disease were excluded. B-mode
carotid ultrasound was performed on all patients by a board-certified radiologist blinded to clinical information. Carotid pla-
que (CP) was defined as a carotid intima–media thickness (cIMT) ≥1.2 mm or a focal narrowing ≥0.5 mm of the surrounding
lumen, and an increased cIMT was defined as a value ≥0.8 mm. Axial disease activity was measured using the BASMI in all
patients.
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Results: A total of 70 patients with PsA were included, the mean age was 55 ± 11.47, the disease evolution of PsA was 7.95
± 7.08 years, and the mean BASMI of all patients included was 3.09 ± 0.99. The prevalence of type 2 diabetes mellitus was
higher in patients with PsA and CP (10.5% vs 40.6%, p=0.003). There was no difference between the prevalence of obesity
and other cardiovascular risk factors, including smoking, obesity, hypertension, and dyslipidemia. BASMI was higher in PsA
patients with CP in comparison to those patients without CP (3.4 vs 2.8, p=0.016). In a subanalysis, the Youden Index
between CP and BASMI was assessed to determine the best cut-off point to identify CP, which resulted in a cut-off point
of a BASMI of 2.9 with a sensitivity of 68% and a specificity of 65.7% (CI 0.541 - 0.826, p=0.012), Figure 1.

Conclusion: Patients with PsA and CP present higher axial disease activity compared to PsA patients without CP. A BASMI
of 2.9 or higher may identify patients who would benefit from non-invasive screening for subclinical atherosclerosis.

Disclosure: R. Arvizu-Rivera: None; V. Gonzalez-Gonzalez: None; D. Galarza-Delgado: None; I. Colunga: None;
J. Azpiri-L�opez: None; V. Beltran: None; A. Arias Peralta: None; J. Cardenas-De la Garza: None.

Figure 1. ROC analysis to evaluate the best cut-off point of BASMI to identify CP.

Table 1. Demographic characteristics.
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Levels of Atherosclerotic Index of Plasma and Triglyceride Glucose Index
in Patients with Psoriatic Arthritis and Carotid Plaque
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Background/Purpose: Triglyceride Glucose Index (TyG) is a surrogate marker positively correlated with atherosclerotic
burden in patients with psoriatic arthritis (PsA). Atherosclerotic index of plasma (AIP) levels have not been evaluated in
patients with subclinical atherosclerosis and PsA. The objective was to compare levels of AIP and TGI between PsA-patients
with and without carotid plaque (CP).

Table 1. Demographic characteristics.
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Methods: Cross-sectional study that included PsA-patients aged 40 to 75 years old who fulfilled the 2006 Classification Cri-
teria for PsA. Patients with previous cardiovascular disease were excluded. Carotid ultrasound was performed on all study
participants. The presence of carotid plaque (CP) was defined as diffuse carotid intima-media thickness (cIMT) ≥1.2 mm
or focal thickness ≥0.5 mm. Subclinical atherosclerosis was defined as the presence of CP or an increased cIMT
(≥0.8mm). Cardiovascular disease risk was evaluated using the algorithm: FRS-Lipids. AIP was defined by Log (TG/HDL-
C) mg/dL. TGI was defined by Log (Fasting triglyceride (mg/dl) x fasting glucose (mg/dl)/2. The distribution between groups
was assessed with the Kolmogorov-Smirnov test. Comparisons with Chi-square or Fisher’s exact test and Student’s t-test
or Mann Whitney’s U-test, accordingly. The correlation between the AIP, TGI, cIMT, and FRS-Lipids was assessed by
Spearman’s correlation coefficient. A value of p≤0.05 was considered statistically significant.

Results: A total of 88 patients with PsA were included, mostly women (n=46, 52.3%), the mean age was 53 ± 11.3, median
disease duration of PsA was 5.0 (3.0-10.7) years. Median AIP was 0.44 (0.31-0.66) and TGI 3.8 (3.6-4.0) of all patients
included. The most prevalent cardiovascular risk factor was dyslipidemia (n= 36, 41.4%). Patients with carotid plaque and
PsA presented higher TyG compared to the group without carotid plaque (p=0.010). (Table 1).

Table 2. Association between cardiovascular algorithm, cIMT and index.

Figure 1. Scatterplots of the association between cardiovascular algorithm, cIMT and index.
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Conclusion: AIP is not elevated in patients with PsA and subclinical atherosclerosis. However, TyG levels are increased in
PsA-patients and CP. Prospective studies are needed to evaluate the performance of these surrogate markers to predict
CV events in these patients.

Disclosure: D. Galarza-Delgado: None; I. Colunga: None; J. Azpiri-L�opez: None; V. Gonzalez-Gonzalez: None;
R. Arvizu-Rivera: None; V. Beltran: None; A. Arias Peralta: None; J. Cardenas-De la Garza: None.
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Prevalence of Undiagnosed Inflammatory Bowel Disease in Patients with
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Background/Purpose: EISER is a cross-sectional, multicenter, observational, SER-GETECCU cooperative study involving
13 Spanish hospitals whose main objective was to estimate the prevalence of undiagnosed Inflammatory Bowel Disease
(IBD) in patients with spondyloarthritis (SpA), including axial (axSpA) (radiographic axSpA-r and non-radiographic; axSpA-
nr) and psoriatic arthritis (PsA).

Methods: We selected patients ≥18 years of age from the NHS Rheumatology Department, SpA diagnosed according to
CASPAR criteria for PsA and ASAS for axSpA. Patients under treatment with biologics were excluded. Patients currently
treated with systemic steroids or in the previous 30 days were not included. Patients over 50 years of age were included if
a colonoscopy wasn’t performed in the last three years or, if a colonoscopy was performed but did not meet the criteria of
valid colonoscopy.

Patients were recruited by the rheumatologist who collected demographic, clinical and treatment data. A fecal calprotectin
(FC) determination was performed using the Quantum Blue rapid test. FC was assessed and all patients with a FC ≥80
μg/g underwent an endoscopic study by the gastroenterologist. Patients in whom the result of the endoscopic study was
normal underwent to an endoscopic capsule study or magnetic resonance imaging.

Table 1: Sociodemographic and general data of all patients included in the study.

Table 2: Type and activity of patients enrolled in the study.
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Results: A total of 559 patients were included, 51.0% of whomwere men. The mean age of the participants was 52.2 years,
with a mean age at diagnosis of 42 years. Mean time of disease evolution was 12.3 years (Table 1).

Regarding the type of SpA, the most frequent form was axSpA-r (37.0%), followed by peripheral PsA (35.8%; Table 2). Con-
cerning disease activity data in axSpA BASDAI 3.6, ASDAS_PCR 2.3, ASDAS_VSG 2.4 and of patients with PsA DAPSA of
10.4 (Table 2). Global assessment and mean health status reported by patients was 4.1 (0 to 10 scale) and 67.5 (0 to
100 scale; Table 2), respectively.

A total of 47.0% of patients with PsA had FC≥80 μg/g vs. 53% of axSpA (80% axSpA-r vs. 20% axSpA-nr). The mean FC
values were higher in the case of axSpA-r (395.06 μg/g) compared to the other groups (305.52 μg/g for the axSpA-nr and
306.19 μg/g for the PsA subgroup).

Overall, 10.0% of the patients had a family history of IBD and 14.6% had clinical manifestations compatible with IBD, the
most common clinical manifestations were asthenia (50.0%), abdominal pain (15.6%) and chronic diarrhea (14.1%). A total
of 189 colonoscopies were performed (167 in patients with FC≥80 μg/g, of which 39.7% presented some pathological find-
ing, mostly: aphthous ulcers (65.9%), superficial ulcers (20.5%) and mucosal erythema (13.6%), mainly located in terminal
ileum (41.3%).

Finally, 23 patients were diagnosed with IBD (4.4%): 22 diagnosed with Crohn’s disease (95%), 1 unclassifiable IBD (5%). Of
the 23 patients diagnosed with IBD, 17.4% had a family history of IBD, 30.4% had clinical symptoms compatible with IBD
and 82.6% had a colonoscopy with some type of pathological finding.

Conclusion: The finding of elevated fecal calprotectin levels in patients with SpA, followed by an appropriate complemen-
tary study (endoscopic and/or radiological), allows the detection of a relevant subgroup of patients who meet diagnostic cri-
teria for IBD.

Disclosure: J. Sanz: AbbVie/Abbott, 1, 6, Janssen, 1, 5, 6, Novartis, 6, UCB, 1, 5, 6; Z. Plaza: None; J. GratacosMas-
mitja: AbbVie/Abbott, 1, 6, Amgen, 6, AstraZeneca, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 1, 6, Janssen, 1, 6,
Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6; I. Rodríguez -Lago: None; E. Trujillo: None; I. Marin-Jimenez: None;
E. Perez-Pampin: None; M. Barreiro de Acosta: None; A. Aznar Esquivel: None; M. Carrillo Palau: None;
M. Garcia Vivar: None; M. Muñoz: None; L. Ladehesa Pineda: None; E. Iglesias Flores: None; c. Merino: None;
Y. gonzalez-Lama: AbbVie/Abbott, 1, 6, Janssen, 1, 6, Pfizer, 1, 6; M. Arévalo Salaet: None; X. calvet: None;
A. Brandy-Garcia: None;M. Izquierdo Romero: None; S. MANRIQUE: None; R. Olmedo: None; J. Garcia Llorente:
AbbVie/Abbott, 6, Amgen, 5, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Faes, 11, gal�apagos, 6, Gebro pharma, 5, UCB,
5; S. Pérez: None; I. Ros: Janssen, 6, novartis, 6, Pfizer, 6; N. Rull: None; J. Pinto Tasende: None; P. Ucha Abal:
None; C. Gonz�alez: None; F. Rodríguez Martínez: None; S. Serrano Ladron de Guevara: None; M. Domínguez:
None; F. Prado: None; E. Gonz�alez-D�avila: None; A. Gutierrez-Casbas: None.
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Background/Purpose: The atherogenic index of plasma (AIP) is a predictor of atherosclerosis and coronary heart disease.
In patients with systemic lupus erythematosus and rheumatoid arthritis, AIP is correlated with increased cardiovascular risk
measured by Framingham’s risk score. The correlation between AIP and calculated cardiovascular risk has not been studied
in PsA-patients. To evaluate the correlation between AIP and six cardiovascular risk scores in patients with PsA.

Methods: Cross-sectional study that included PsA-patients aged 40 to 75 years who fulfilled the 2006 Classification Criteria
for PsA. Patients with previous cardiovascular disease were excluded. AIP was defined by log (TG/HDL-C) mg/dL, and levels
≥0.21 were considered as high AIP. Cardiovascular disease risk was evaluated using 6 algorithms: ACC/AHA 2013, FRS-
Lipids, FRS-BMI, RRS, QRISK3, and SCORE2. The Kolmogorov-Smirnov test was performed to evaluate the distribution
of variables. The correlation between the AIP and cardiovascular risk algorithms was assessed by Spearman’s correlation
coefficient. A value of p≤0.05 was considered statistically significant.

Results: A total of 94 patients with PsA were included, mostly women (n=52, 55.3%), the mean age was 53 ± 11.2, the dis-
ease duration of PsA was 5.0 (2.0-10.0) years, and the median AIP of all patients included was 0.49 (0.35-0.67). The median
of each algorithm was: FRS-BMI 15.0 (6.7-27.8), FRS-Lipids 7.4 (3.0-16.4), SCORE 1.0 (1.0-3.0), QRISK3 5.6 (2.4-12.5),

Table 1. Correlations between cardiovascular risk algorithms and AIP.

Figure 1. Scatterplots of the correlations between cardiovascular risk algorithms and AIP.

966



RRS 3 (2.0-7.5) and ACC/AHA 2013 5.3 (2.1-14.5). The most prevalent cardiovascular risk factor was dyslipidemia (n= 41,
43.6%). All cardiovascular risk algorithms presented a high positive correlation between AIP levels and cardiovascular risk.
The calculator with the highest correlation was ACC/AHA 2013 (rs=0.641, p=0.000). (Table 1 and Figure 1).

Conclusion: In patients with PsA, higher values of AIP are associated with increased cardiovascular risk irrespective of the
algorithm used. High AIP values could identify patients who would benefit from a non-invasive evaluation for subclinical
atherosclerosis.

Disclosure: V. Gonzalez-Gonzalez: None; I. Colunga: None; D. Galarza-Delgado: None; J. Azpiri-L�opez: None;
R. Arvizu-Rivera: None; J. Cardenas-De la Garza: None; V. Beltran: None; A. Arias Peralta: None.
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Background/Purpose: International guidelines advise physical activity as complementary measure to drug treatment for
patients with RA. However, this can hardly be extrapolated for PsA, for which excessive physical strain areas has been impli-
cated in the pathogenesis of enthesitis (so-called "Deep Koebner phenomenon”). This raises the question whether physical
activity should be at all recommended in PsA, and if yes what type of activity and intensity are safe. Hence, determining safe
thresholds for exercise in PsA is of high importance. In this context, we aimed to assess the effects of mechanical strain on
the entheses of psoriatic patients exposed to low-moderate physical activity through badminton, which exerts considerable
mechanical stress on the extremities.

Methods: A prospective study was conducted on a cohort of patients with PsA fulfilling CASPAR criteria and PsO recruited
at the department of rheumatology of the Erlangen University Clinic and of the Nürnberg Hospital. Participants underwent
physical examination of 29 entheses and US of the entheses at the lateral humeral epicondyle, inferior patellar pole, and
Achilles tendon bilaterally before and after a 60-minutes badminton session through two rheumatologists (AH, AK). Two
blinded expert readers scored US scans to assess entheseal pathology according to OMERACT criteria (MYM, FF). Data
on clinical history, therapy, physical activity habits, disease activity, and pain before and after exercise were collected. A
follow-up assessment of pain and adverse events was performed one week afterwards by telephone.
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Table 1: Baseline characteristics of PsA and Psoriasis patients

Table 2: Clinical and Ultrasound findings before and after training

Figure 1: Spaghetti plots depicting the frequency of individual inflammatory ultrasound changes (right panel) and power Doppler ultrasound signals
(left panel) before and after training.
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Results: Seven patients with PsA and 9 PsO patients were included. A total of 196 grayscale and power Doppler (PD) US
scans were acquired. Baseline clinical characteristics are reported in Table 1. After training, no significant change in median
VAS pain nor in tender entheses emerged (Table 2). Baseline US showed structural and inflammatory changes in 15/96 and
17/96 entheses, respectively. After training, 4 patients (2 PsA, 2 PsO) developed a grade-1 Power-Doppler at 6 entheses
(Figure 1), which remained non-tender. After one week, median VAS pain remained stable (0,5 cm (0,0-3,0)). Only one
untreated PsA participant with active disease at baseline experienced new-onset arthritis in three joints. A single adverse
event (disc protrusion) was reported by one PsO patient.

Conclusion: Our findings show that low-moderate mechanical strain on entheses, as in the context of leisure physical activ-
ity, is likely to be well tolerated by patients with psoriasis and PsA and might not lead to an increase in disease activity. As the
only flare in our cohort was observed in an untreated PsA patient, immunomodulatory therapy could possibly offer some
protection against mechanically-induced inflammation. Larger controlled studies are needed to validate our findings and
define which physical activity thresholds are safe in PsA. Generating this data is crucial to inform management decisions
and ultimately develop evidence-based guidelines for physical activity in PsA.

Disclosure: F. Fagni: Eli Lilly, 6, Galapagos, 6, Novartis, 6; M. Yalcin Mutlu: None; I. Minopoulou: AbbVie/Abbott, 6;
S. Temiz: None; M. Krieter: None; G. Schett: None; A. Kleyer: None; D. Simon: Janssen, 5; A. Hueber: EI Lilly, 5, 6,
Janssen, 5, Novartis, 5, 6.
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Background/Purpose: Major adverse cardiovascular events (MACE) are known comorbidities and consequences of pso-
riasis (PsO) and psoriasis arthritis (PsA). Previous studies underlined the potential of immunomodulatory agents decreasing
MACE incidence in patients with PsO and PsA.

We aimed to assess the risk of developing MACE in patients with pre-existing PsO treated with different treatment regimens;
topical treatment, methotrexate and biologic disease-modifying anti-rheumatic drugs (bDMARDs), including antiTNFα, anti-
IL17 and anti-IL12/23 agents and JAK inhibitors.

Methods: We conducted a retrospective exploratory study using real-world data from the databases of ’Meuhedet’, the
third-largest Israeli health maintenance organization, covering approximately 1.3 million subjects. A total of 55,780PsO
and 5,223 PsA patients were diagnosed between January 2000 and January 2020 and 244,012 healthy controls were
included. We performed Cox proportional hazards regression analysis adjusted for factors including sex, body mass index,
age at PsO diagnosis, diagnosis of type 2 diabetes mellitus, dyslipidemia, and hypertension. To gain further insight into the
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influence of different types of bDMARDs on the risk of MACE, we undertook a comprehensive logistic regression analysis
which included the accumulative constatives of the different types of bDMARDs and the mean quantity per month with the
same adjustments as in the cox analysis.

Results: After implementing the exclusion criteria, our study comprised 216,896 participants, with 52,632PsO and 1,592
PsA patients and 162,672 matched controls, contributing a total of 2,261,815 patient-years. PsO and PsA patients treated
with methotrexate or bDMARDs showed a significantly lower MACE risk compared to health matched controls (HR:
0.45-0.68, p-value: < 0.001). However, patients receiving topical therapy exhibited a marginally increased MACE risk com-

Green, red, and blue represent data points from ’IHD’, ’PVD’, and ’CVA’ datasets, respectively. Circles symbolize Hazard Ratio (HR) values with
lines showing the 95% confidence interval. A black dashed line at HR=1. Data points may have a ’p’ value, indicating the HR’s statistical signifi-
cance. Only ’p’ values ≤0.05 are shown.
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pared to health matched controls (HR: 1.14, p-value: < 0.001) (Table 1). Individual outcomes constituting the composite of
MACE, including cerebrovascular accidents, ischemic heart disease, and peripheral vascular disease, showed similar
trends(Figure 1).In the logistic regression analysis of PsO and PsA patients exclusively treated with biological treatments,
we observed stronger cardioprotective properties of anti-IL-12/23 and anti-IL-17 compared to anti-TNF. Importantly,
increased mean monthly quantity of anti-TNF was associated with higher risk of developing MACE (OR=1.12, p=0.042,
95% CI [1.01, 1.24]).In contrast, total quantity of anti-IL 17, anti-IL 12/23, and JAKi reduced risk of developing MACE
(OR = 0.98, p = 0.024, CI [0.96, 0.99]).

Conclusion: Our findings suggest that systemic anti-inflammatory treatments for PsO and PsA, including bDMARDs and
methotrexate, provide cardioprotective effects. Our study also highlights potential cardiovascular benefits of anti-IL17 and
anti-IL12/23 biological agents compared to anti-TNF treatments. This information can assist clinicians and patients in mak-
ing informed decisions about these therapeutic agents.

Disclosure: A. Dotan: Janssen, 5, 5; N. Ben-Shabbat: None; A. watad: None; D. McGonagle: AbbVie, 2, 5, 6, Cel-
gene, 2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; H. AMITAL: Janssen, 5.

Abstract Number: 0499

Durability of Response Among Patients with Psoriatic Arthritis (PsA)
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Background/Purpose: Improvement in both joint and skin manifestations is an important goal in the treatment of psoriatic
arthritis (PsA). This study describes durability of 50% improvement in the modified American College of Rheumatology
(mACR50) over 24 months and associated factors of response among patients (pts) with PsA initiating biological/targeted
synthetic disease-modifying antirheumatic drugs (b/tsDMARDs) in the CorEvitas PsA/Spondyloarthritis Registry – a pro-
spective, non-interventional North American research registry.

Methods: Pts who initiated b/tsDMARDs (March 2013–February 2022) and achieved mACR50 at 6 (±3) months post-
initiation were followed until the first occurrence of loss of treatment response (defined as earliest occurrence of b/tsDMARD
discontinuation, non-biologic addition, or loss of mACR50), last study visit, or 24 months post-achievement. The mACR50
response measure, which did not require laboratory results, was validated to have high correlation with ACR50 in the CorE-
vitas registry.1

Pt and clinical characteristics, including disease activity and pt-reported outcomes (PROs), were assessed at treatment ini-
tiation (index) and time of mACR50 achievement. Percent (95% confidence interval [CI]) maintaining treatment response at
6, 12, 18, and 24 months along with median time to loss of response were reported. Unadjusted proportional hazards

971



regression models for interval-censored outcomes were used to identify predictors of mACR50 response durability. A
multivariable-adjusted regression model was used to calculate hazard ratios (HRs) to evaluate associations between pt
characteristics and loss of response over follow-up.

Results: The analysis included 189 b/tsDMARD initiations. Mean (standard deviation [SD]) age was 53.0 (13.3) years. Over-
all, 52% of pts were female, 89% were white, 86% were overweight/obese, 58% pts were biologic-naïve. Mean (SD) PsA
disease duration was 5.9 (7.6) years, with 8.1 (9.3) years since symptom onset.

At mACR50 achievement, improvements in disease activity and PROs were observed. However, 8% of mACR50 achievers
still had moderate/high disease activity according to the Clinical Disease Activity Index for Psoriatic Arthritis (cDAPSA) and
20% had not reached Minimal Disease Activity.

Over the 24-month follow-up, 37% (95%CI: 31%, 43%) lost response at 6 months, 52% (95%CI: 45%, 58%) at 12 months,
and 70% (95% CI: 65%, 75%) at 24 months (Figure 1, Table 1). Median time for loss of mACR50 was 9.3 months (95% CI:
7.5, 13.0).

Multivariable-adjusted analysis showed that higher EuroQol-5D (EQ-5D) score at achievement of mACR50 (0.1 unit
increase, HR=0.8 [95% CI: 0.67, 0.96]) and having a college education (HR=0.5 [95% CI: 0.30, 0.83]) were associated with
lower risk of initial mACR50 loss (Table 2).

Figure 1. Kaplan-Meier Curve of Estimated Time Until Loss of mACR50 Treatment Response

Table 1. Description of Time Until Loss of mACR50 Treatment Response
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Conclusion: Among pts with PsA who achievedmACR50 after b/tsDMARD initiation, approximately one third lost treatment
response at 6 months, and two thirds lost treatment response at 18- and 24-months post-achievement. A higher EQ-5D
score, denoting greater health status, was associated with longer durability of mACR50, following the initial response.

References:

1. Greenberg JD et al. Rheumatol 2009;48:686–90.
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Exponential Decay Curve in Rheumatoid Arthritis or
Spondyloarthropathies to Identify Patients with Higher Probability of
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Table 2. Hazard Ratios Assessing the Association Between Loss of Treatment Response and Patient and Disease Characteristics
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Background/Purpose: Selecting patients with the highest probability of long-term retention of biological treatments is
important from a clinical and cost-effectiveness point of view. In this work, we analyzed the Kaplan-Meier curve of golimu-
mab retention in patients with rheumatoid arthritis (RA) and spondyloarthropathies (SpA, including axial SpA plus psoriatic
arthritis [PsA]) fitted to a two-phase exponential decay curve, to identify the moment the curve changes from fast to slow
decay, and to study factors related to golimumab retention at that moment, i.e, the patient profiles most likely to retain golim-
umab in the long term.

Methods: Data were retrospectively analyzed from the BIOBADASER registry. The Kaplan–Meier retention curve of golimumab
was fitted to a two-phase exponential decay curve using GraphPad Prism version 9.3.1 for Windows, and the change in the
trend of the curve from fast to slow decay (i.e, from high to low golimumab discontinuation rate) was identified with the formula:

Retention0 – SpanFast = Retention0 (Retention0 − Plateau) * PercentFast * 0.01

(Retention0 = retention value when time is zero, Plateau = retention value at infinite times, PercentFast = fraction of the span
(from Retention0 to Plateau) where the decay is fastest).

Variables associated with retention at the moment of the decay change were studied with Cox-regression analysis. Further-
more, the retention rates at that moment by subgroups of combination of the different variables identified in the Cox regres-
sion were calculated. Axial SpA and PsA showed similar curves and were analyzed together as a group (SpA group).

Results: A total of 267 patients with RA and 618 with SpA were included. The Kaplan-Meier curve fitted to a two-phase
exponential decay curve for RA and for SpA yielded a coefficient of determination (R2) = 0.99 and identified month 24 and
month 8 as the moment the curve changed from fast to slow decay for RA and for SpA respectively (figure). By Cox regres-
sion analysis, second/third line of therapy, older age and use of glucocorticoids at golimumab initiation were associated with
golimumab discontinuation at month 24 in RA. In SpA, factors associated with golimumab discontinuation at month 8 were
female sex, second/third line of therapy and disease activity > median at golimumab initiation. Tables 1 and 2 show the
retention rates at month 24 (RA) and at month 8 (SpA) stratified by the variables identified in the Cox regression.

Kaplan Meier curve showing probability of golimumab retention. The red line represents the fit of the Kaplan-Meier survival curve to the exponential
two-phase decay equation model
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Conclusion: The golimumab retention curve changes from fast to slow decay at month 24 in RA and at month 8 in SpA.
After that moment, the rate of golimumab discontinuation slows. The probability of retention of the different patient profiles
calculated might allow a better identification of patients with higher probability of retention in the long-term to be treated with
golimumab. The study is limited by the low number of patients in several subgroups of RA.

Disclosure: J. Diaz-Gonzalez: None; L. Cea-Calvo: Medical Affairs MSD Spain, 3; E. Gonz�alez-D�avila: None;
M. S�anchez-Jareño: Medical Affairs MSD Spain, 3; M. Pombo Suarez: Janssen, 6, MSD Spain, 6; F. Alonso: None;
I. Castrejon: Bristol Myers Squibb, 1, 6, Galapagos, 2, GlaxoSmithKline, 1, 6, Lilly, 1, 6, Merck Sharp & Dohme, 6, Pfi-
zer, 1, 2, 6.

Table 2. Retention rate of golimumab at month 8 in SpA patients by combination of variables identified in the Cox regression analysis

Table 1. Retention rate of golimumab at month 24 in RA patients by combination of variables identified in the Cox regression analysis
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Multicentre Study of Uveitis in Spondyloarthritis: Prevalence,
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Background/Purpose: Data are still scarce about risk factors predicting the occurrence and course of uveitis in spondylo-
arthritis (SpA). We aimed to examine associations between demographic, clinical, and/or laboratory characteristics of SpA
with the occurrence and the course (including eye damage and recurrence rate) of uveitis.

Methods: Characteristics (at disease diagnosis and ever-present) from all SpA patients in 3 tertiary rheumatology-clinics
(1/2018-1/2023) were retrospectively recorded. Comparisons were made between patients with and without uveitis, as well
as between subjects with uveitis rate [episodes/year] above the median uveitis rate in the whole cohort and those without
persistent uveitis. In multivariable models, age, gender, and variables that were statistically significant in univariate analyses
were included.

Results: 264 AxSpA and 369 PsA patients were enrolled. In AxSpA, uveitis occurred in 11.7% and was associated (multi-
variable analysis) with HLA-B27 (OR = 4.15, 95% CI 1.16-14.80, p=0.028) and ever-present peripheral arthritis (OR 3.05
(1.10 – 8.41, p=0.031;) (Table 1). In PsA, uveitis was reported in 2.7% of patients and was associated with SpA family history
(p=0.023; 6.35 (1.29-31.27), axial disease at diagnosis (p=0.038; 5.61 (1.01-28.69) and disease duration (. p=0.004; 1.12
(1.04-1.21) (Table 2). Median uveitis rate was 0.205 for AxSpA and 0.285 for PsA. No associations were found between
those above the above rates and demographic/clinical/laboratory characteristics. Permanent vision damage was seen in
16.1% of AxSpA and 30% of PsA patients, all of them with recurrent uveitis.

Conclusion: Uveitis in SpA is associated with specific characteristics. Permanent eye damage is not rare, especially in those
with recurrent uveitis.

Disclosure: N. Kougkas: None; K. Magiouf: None; C. Gialouri: None; G. Evangelatos: None; M. Pappa: None;
A. Mpitouli: None; A. Iliopoulos: None; T. Dimitroulas: None; A. Karamanakos: None; A. Dimouli: None;
M. Tektonidou: None; P. Sfikakis: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Boehringer-Ingelheim, 2, 5, Celgene, 2, 5, Eli Lilly,
2, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5; G. Fragoulis: None.
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Table 1: Comparison of demographic, laboratory, and clinical characteristics between AxSpΑ patients who developed uveitis and those who
did not.

Table 2: Comparison of demographic, laboratory, and clinical characteristics between PsA patients who developed uveitis and those who did not.

977



Abstract Number: 0502

Developing Electronic Health Record Algorithms to Accurately Identify
Psoriatic Arthritis Patients

Paras Karmacharya1, Avery Fortier1, Georgina Sellyn1, Alexis R Ogdie2 and Leslie Crofford3, 1Vanderbilt University,
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic, progressive inflammatory disease of the skin and musculoskel-
etal system, affecting over half a million US adults. With relatively uncommon diseases such as PsA, electronic health records
(EHR) offer an opportunity to better understand long-term outcomes in the real-world setting. EHR are an efficient and cost-
effective tool that allows for the identification of a large number of patients in the real-world setting for clinical and translational
research. However, the clinical heterogeneity of PsA along with a lack of clear diagnostic criteria or tests poses a diagnostic
challenge. This also translates into a difficulty in identifying PsA patients in the EHR. Identifying PsA patients accurately in the
EHR is crucial to study long-term outcomes in PsA in the real-world setting. Therefore, the objective of this study was to
develop EHR algorithms to accurately identify patients with PsA.

Methods: We used a de-identified version of Vanderbilt’s EHR called the Synthetic Derivative (SD containing �3.5 mil-
lion subjects) to identify our PsA cohort. The SD includes longitudinal clinical data over several decades (1993-2021)
with all information available in the EHR. We screened the SD for adult patients (≥18 years of age) with one Interna-
tional Classification of Diseases, Ninth or Tenth Revision (ICD 9/10) code for psoriatic arthritis or any psoriatic arthritis
keyword in the problem list (Figure 1). Of the 5,636 potential PsA cases, we randomly selected 200 for chart review

Figure 1. Development of the electronic health record algorithms for psoriatic arthritis
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to identify their true disease status and to serve as a training set and a separate random set of 300 as the validation
set. A rheumatologist diagnosis of PsA or fulfillment of CASPAR criteria based on manual chart review was used as the
reference standard. Potential algorithm components decided a priori were ICD 9/10 codes for PsA and psoriasis, ICD
9/10 codes for PsA by rheumatology and dermatology, keywords for PsA in the problem list, and use of disease-
modifying antirheumatic drugs (DMARDs). Positive predictive value (PPV) and sensitivity, along with the F-score (har-
monic mean of PPV and sensitivity), were calculated.

Table 1. Performance of high-performing algorithms using specialty and medications in addition to PsA ICD 9/10 codes

Table 2. Baseline characteristics of the psoriatic arthritis electronic health record cohort (n=2,742)
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Results: The best-performing algorithms in the training and validation sets are shown in Table 1. Using the best performing
algorithm of ≥ 4 PsA ICD 9/10 codes OR at least 1 ICD 9/10 code by a rheumatologist (PPV of 91%, sensitivity 81%, F-score
0.86), we identified 2,742 PsA patients. The mean age of the EHR cohort was 50.2 (SD 13.5), 58.4% female, and the major-
ity (89.5%) were white, with a mean follow-up of 8 (SD 5) years (Table 2).

Conclusion: We have successfully developed an EHR algorithm using ICD-9/10 codes, demonstrating a PPV of 92% in
internal validation. This rule-based algorithm represents a useful tool for clinical and translational research to identify PsA
patients efficiently and accurately in an EHR. The EHR-based PsA cohort will enable longitudinal, de-identified chart review
for further sub-phenotyping, and pragmatic clinical studies that pave the way for personalized treatment approaches.

Disclosure: P. Karmacharya: None; A. Fortier: None; G. Sellyn: None; A. Ogdie: AbbVie/Abbott, 2, 5, Amgen, 2, 5,
Bristol-Myers Squibb(BMS), 2, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfi-
zer, 2, 5, Takeda, 2, UCB, 2; L. Crofford: None.
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Background/Purpose: Right and Moll recognized the presence of spinal inflammation/axial disease in psoriatic arthritis
(PsA) in their seminal work in 1973. The prevalence of axial disease in patients with PsA varies with disease duration. The
Total Body (TB)-PET/CT with the 18F-FDG radiotracer captures glucose metabolism across the entire body, and provides
standardized measures as surrogates for degree of inflammation such as SUVmax. The objective of this study was to apply
high-sensitivity TB 18F-FDG PET/CT imaging to identify and characterize the spectrum of spinal inflammation in patients
with PsA.

Methods:We prospectively recruited 25 PsA patients (6 female, 19 male; mean age of 51.4±16.4 years), as per CASPAR cri-
teria. Among them, 8 patients had inflammatory low back pain (LBP). All subjects underwent a single-time point 18F-FDG TB-
PET/CT using 1/5th the standard radioisotope dose (78.2±4.9 MBq) (Abdelhafez Y,et al .J Nucl Med. 2022(10):1579-1585).

Degree of inflammation was quantified by using maximum standardized uptake value ratio corrected by the background
level (rSUVmax).Qualitative changes in the joints (atlantoaxial, apophyseal, costovertebral/costotransverse, and sacroiliac)
and entheses (cervical/thoracic/lumbar supra- and interspinous ligaments) were also evaluated.

Results: In one or more of the described sites PET imaging demonstrated abnormality in 21 (84%) patients. Notable
changes respectively were observed in atlantoaxial (Figure 1), apophyseal, costovertebral/ costotransverse, and sacroiliac
joints (Figure 2) in 15 (60%), 18 (72%), 11 (44%), and 5 (20%) patients in variable combinations.

980



20% patients(5/25) demonstrated sacroiliitis by PET imaging, among them the involvement was unilateral in three and bilat-
eral but asymmetric in two patients (Figure 2). A patient with PsA with inflammatory LBP for >5 years had no evidence of
sacroiliitis on MRI but demonstrated unilateral pronounced sacroiliitis on PET.

Increased 18F-FDG uptake suggestive of active inflammation on PET imaging was observed in cervical, thoracic, and lumbar
spine enthuses (Figure 3) in 14 (56%), 17 (68%), and 15 (60%) patients, respectively. Overall, spinal enthesitis was evident in
80% (20/25) patients.

Quantification of the total spinal inflammatory load (rSUVmax ) could be measured in each patient, the summed rSUVmax/
patient was on average 7.3±3.1 for all the described sites.

Conclusion: TB-PET/CT scan is an US FDA approved technology. We observed spinal inflammation to be a dominant
pathology in PsA : i. Our findings provide direct in-vivo evidence that enthesitis could be the primary pathology for axial
inflammation in PsA; spinal enthesitis was observed in 80% of patients. In majority of the patients this pathology was clinically
occult, as only about one third of the patients reported back pain. ii. Non-radiographic axial disease in PsA remains unad-
dressed. Here we have demonstrated this condition in PsA and we provide TB-PET/CT as a biomarker tool to diagnose this

Figure 1. Changes in atlanto-axial articulation. Fused 18F-FDG PET/CT sections (top row) and their corresponding low-dose CT (bottom row)
extracted from TB-PET/CT for a 62-year-old man with PsA in axial (left), coronal (middle) and sagittal (right) views. Images demonstrate intense
FDG uptake with rSUVmax 1.7 at the alar ligaments (arrowheads) with evidence of ossification of the anterior atlanto-occipital membrane on the
CT (arrow).

Figure 2. Asymmetric sacroiliac inflammation in Psoriatic arthritis. PET-CT imaging is capable of Identifying and providing in vivo quantitative mea-
sures of the degree of inflammation (SUVmax) as shown in this figure. Compared to osteoarthritis (OA) marked unilateral SI joint inflammation can
be been in psoriatic arthritis (PsA) and bilateral symmetric inflammation of SI joints in ankylosing spondylitis (AS).
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condition. iii. In-vivo TB-PET imaging provided the total inflammatory burden (rSUVmax) of the whole spine thus demonstrat-
ing the ability of TB-PET/CT as a quantitative tool for assessing disease severity and for therapeutic response.

Disclosure: S. Raychaudhuri: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, 6, SUN Pharma, 2, 5, 6, UCB, 2, 5, 6; Y. Abdelhafez: None; D. Mazza: None; S. Raychaudhuri:
None; A. Chaudhari: None.
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic inflammatory pathology that generates a substantial and pro-
gressive deterioration of functionality and quality of life. It is associated with comorbidities such as cardiovascular disease,
metabolic diseases and a significant compromise of mental health. In Latin America, information regarding the disease is lim-
ited. This study reviews the burden of disease (disease activity, function, clinical manifestations, comorbidities, patient-
reported outcomes, quality of life, and use of health resources) in adults diagnosed with PsA in Latin America.

Methods: A SLR of the literature was carried out to determine the burden of PA in Latin America, under a qualitative and
quantitative approach, following the PRISMA report. Publications in PUBMED, EMBASE, Cochrane Database of Systematic
Reviews – CDSR, LILACS, Scielo, Redalyc, conference abstracts and grey literature, were reviewed. The full texts of poten-
tially eligible studies were assessed independently, extracting in each the data requested by a pre-specified data collection

Figure 3. PET-CT in Diagnosis of Psoriatic Arthritis Axial Disease. Enthesitis at multiple levels in the spine (green arrows) with or without sacroiliitis is
an interesting finding in the psoriatic arthritis (PsA) patients by total body the PET-CT imaging. Where as in osteoarthritis (OA) spinal inflammation
could not be detected. Involvement of the inter-/supra-spinous ligament are marked by the green arrows.
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instrument. Quality was assessed according to the type of study. Risk of bias assessment was performed with the instru-
ment validated for cross-sectional studies, for cohort studies the instrument validated (CLARITY tool) was used. The Joanna
Briggs quality tool was used for economic evaluations. To reduce publication bias, we searched grey literature.

Results: We identified 692 references, selecting 50 studies: 41 cross-sectional, 4 economic studies, 4 cohort studies and
1 systematic review. The information comes mainly from Brazil, Argentina and Mexico. The estimated disease prevalence
for Latin America ranges from 0.004% to 0.08% (95% CI 0.02–0.20). The disease duration was reported with a mean of
7.2 years (95% CI 6.94-7.52). DAS28 scored between mild to moderate disease activity (mean 3.01–3.51). Lower activity
was reported in patients with normal body weight versus those who were overweight or obese. Disability assessed using
the HAQ-DI reports data of 1.1 ±0.7. Patients treated with biologics had fewer impairments in function than those treated
with NSAIDs, without treatment or with DMARD. The SF-12 health survey, report averages of 43 (physical component)
and 42-45 (mental component). In a registry, 39.6% of these were employed. The greater the severity of the disease, the
lower the employment rate (mild:50%, moderate:38.7%, severe:38.5%). Twelve studies reported frequency of medication
use, 30.3% (6.2%-42.5%) receiving corticosteroids, 47.8% (38.5%-82.4%) methotrexate, 38.3% (9.2%-40.6%) leflunomide
and 23.5% (8%-56.2%) biologics.
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Conclusion: This study reports a considerable burden of disease in patients with PsA in Latin America, with involvement of
quality of life associated with disability in relation to disease activity and its various manifestations. Measurements with vali-
dated instruments suggest suboptimal assessment of disease domains, significant functional compromise, loss of produc-
tivity, and high frequency of comorbidities, including mental health.

Disclosure: W. Bautista-Molano: None; L. Ibata: None; S. Martinez: None; A. Chacon: None.
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Background/Purpose: Achieving minimal disease activity (MDA) is an important treatment goal in psoriatic arthritis (PsA), as
it leads to improved clinical outcomes and quality of life for patients. However, the impact of specific clinical factors and ther-
apies on long-term MDA status requires further investigation. The aim of this study was to identify treatment factors associ-
ated with minimal disease activity (MDA) status in PsA patients.

Methods: We utilized data from a tertiary care psoriatic disease biorepository, collecting patient- and physician-reported
outcomes and clinical information longitudinally. Adult PsA in the registry for more than one year with at least two evaluations
of MDA status were included. A multivariable logistic regression model was constructed to investigate factors associated
with long-term MDA status. Candidate predictors included: PsA duration (at the most recent recorded visit), gender, base-
line MDA status, number of completed visits in the registry, number of medication regimen switches, and seven medication
class-related variables (use of TNFi, IL-17i, IL-12/23i, IL-23i, JAKi, oral DMARD only, and combination biologic and oral
DMARD). The outcome of interest was long-term MDA status, defined MDA status at the most recent registry visit. Contin-
uous variables were summarized using medians and IQR, while categorical variables were summarized using counts and
frequencies. Model results were presented using odds ratios and 95% confidence intervals for likelihood of being in non-
MDA status at the most recent registry visit. All tests were two-sided, assuming an alpha level of 0.05.

Results: The analysis included 164 PsA patients with an average duration of PsA of 20.4 years, of whom 56% were female.
Approximately 75% of patients were not in MDA at baseline, while approximately 54% of patients were not in MDA at their
most recent evaluation. Baseline MDA status showed the most significant association with long-term MDA status. Patients
in MDA at baseline had an 84% lower likelihood of being in non-MDA status at their most recent evaluation compared to
patients not in MDA at baseline (OR 0.16, 95% CI: 0.06, 0.46, p = 0.001). In other words, patients in MDA at baseline were
much more likely to be in MDA long-term. The use of IL-17 inhibitors (OR 3.38, 95% CI: 1.08, 10.59, p = 0.036) or oral
DMARDs alone (OR 2.51, 95% CI: 1.01, 6.26, p = 0.048) during the registry period decreased the likelihood of long-term
MDA status. No other medication or continue variable had a significant effect on the final MDA status.
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Conclusion: This registry-based study provides insights into factors associated with minimal disease activity in PsA patients.
Baseline MDA status is a key predictor of long-term MDA status, emphasizing the importance of achieving early MDA. The
use of IL-17 inhibitors and oral DMARD alone were associated with a decreased likelihood of achieving MDA. These findings
can assist in risk stratification and guide clinicians in selecting therapies for improved psoriatic disease control.

Disclosure: S. Cheemalavagu: None; Y. Jin: None;M. Husni: AbbVie, 1, 2, Amgen, 1, 2, Bristol-Myers Squibb, 1, 2, Eli
Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer, 1, 2, UCB, 1, 2.
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Background/Purpose: In patients with psoriatic arthritis (PsA), discordance between physicians and patients when
assessing disease activity has been described as frequent, mainly in European and North American studies. This discor-
dance may negatively impact treatment adherence and shared decision-making processes. Culture and beliefs influence
patients’ perceptions of health.

The purpose of this study was to evaluate the concordance between patient- (PGA) and physician-global assessment
(PhGA) of PsA disease activity and its association with demographic and disease characteristics in a multinational group of
patients from Arab countries.

Methods: This multicentric multinational cross-sectional study was conducted in thirteen Arab countries by the Arab
League of Associations of Rheumatology (ArLAR) research group (ARCH). During a single routine visit, patients and physi-
cians rated PsA disease activity on a numeric scale from 0 (no activity) to 10 (worse activity). In addition, demographic and
disease data were collected, as well as PGA and PhGA for psoriasis (PsO) activity, Health Assessment Questionnaire
(HAQ), Fibromyalgia Rapid Screening Tool (FiRST), Patient Health Questionnaire (PHQ4) and Disease Activity in Psoriatic
Arthritis (DAPSA). First, the correlation between PGA and PhGA for PsA and PsO disease activity was assessed statistically
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using the Spearman correlation coefficient and graphically using the Bland and Altman method. Second, concordance
between the PGA and PhGA PsA activity (defined as a difference between -2 and 2) was calculated and correlated with
demographic and disease factors using multivariable binary logistic regression.

Results: The study included 554 patients from thirteen countries: mean age 45 years (SD 13), 57% females, median disease
duration four years (IQR 2-9); 89.2% had skin PsO, and 43.5% had nail PsO. The disease was active overall: mean DAPSA
was 19.3 (SD 16.1), HAQ 1.1 (SD 0.8), and PHQ4 3.3 (SD 2.9). The screening test for widespread pain was positive in 18.4%
of patients (Table 1). The mean PGA for PsA activity was 4.7 (SD 2.5) versus a PhGA of 3.9 (SD 2.4). Similarly, PGA for pso-
riasis activity was 4.0 (SD 2.8), and PhGA was 3.1 (SD 2.6). The correlation between PGA and PhGA was strong for PsA
activity (r= 0.738) (with good agreement on Bland and Altman (Figure 1)) and moderate for psoriasis activity (r=0.613).
Among 554 patients’ measurements, 358 (84.2%) were in concordance with the physician’s global assessment (Figure 2).
In the multivariable analysis, concordance was independently associated with a high CRP (OR 2.32 [95%CI 1.33; 4.02]
and DAPSA category (better concordance in patients in remission (OR 1.02 (95%CI 1.01; 1.03]).

Table 1. Patients’ and disease’s characteristics.
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Conclusion: In this unselected sample of patients from Arab countries, there was a strong concordance between PGA and
PhGA of PsA activity. This raises questions about patient expectations and pain perceptions in Arab countries. Concor-
dance was stronger for PsA than PsO, indicating that rheumatologists may be more comfortable assessing joints than skin.
The patient’s evaluation of disease activity needs to be taken into account when considering the disease management plan,
especially in patients who are not in remission.

Figure 1. Agreement between PGA (Patient) and PhGA (Physician Global Assessment) of PsA activity using the Bland and Altman plot. Each dot is
the difference between PGA and PhGA for a specific patient.

Figure 2. Concordance between PGA and PhGA of PsA activity, defined by a difference (PGA – PhGA) comprised between -2 and +2 (total avail-
able = 538 pairs)

989



Disclosure: N. Ziade: Abbvie, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, Janssen, 6, Newbridge, 6, Novartis, 6, Pfizer,
6, Pierre Fabre, 6, Roche, 6, sanofi, 6; N. Abbas: None; L. El Kibbi: None; A. Maroof: None; B. Elzorkany: None;
N. Ani: None; A. ADNAN: None; N. AWADH: None; F. Gorial: None; N. Alchama: None; C. Haouichat: None;
F. Alnaimat: None; S. Hannawi: GSK, 2, 6; S. Atawnah: None; H. HALABI: None; M. Al-Mashaleh: None;
L. Aljazwi: None; A. Abogamal: None; l. Ayoub: None; E. Bouajina: None; R. Bahiri: None; S. Saad: None;
M. Sabkar: None; K. Aouad: None; L. Gossec: AbbVie, 2, 12, Personal fees, Amgen, 2, Biogen, 5, BMS, 12, Personal
fees, Celltrion, 12, Personal fees, Eli Lilly, 5, 12, Personal fees, Galapagos, 12, Personal fees, Janssen, 12, Personal
fees, MSD, 12, Personal fees, Novartis, 5, 12, Personal fees, Pfizer, 12, Personal fees, Sandoz, 5, 12, Personal fees,
UCB Pharma, 5, 12, Personal fees; I. Hmamouchi: None.

Abstract Number: 0507

The Use of PSAID-12 in Remote Monitoring Correlates with In-person
Clinical Examination Findings in Psoratic Arthritis

Antoni Chan and NiSoe Nwe, Royal Berkshire NHS Foundation Trust, Reading, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster I: PsA
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Patient-reported outcomemeasures (PROMs) are important tools for evaluating disease activity, func-
tional status, and quality of life in patients with psoriatic arthritis (PsA). The Psoriatic Arthritis Impact of Disease (PSAID) ques-
tionnaire is a commonly used PROM. The Psoriatic Arthritis Response Criteria (PSARC) is a composite measure that
assesses changes in disease activity based joint pain, swelling and general health. The objective of this study was to assess
the correlation between remote PSAID-12 and in-person tender, swollen joint and pain in patients with PsA attending the clinic.

Methods: This study was a cross-sectional, observational study of patients with PsA meeting CASPAR critieria. Patients
were recruited consecutively from clinic and completed the PSAID-12 questionnaires 14 days prior to their clinic visit digitally
or by paper. Demographic and clinical data, including age, gender, disease duration, medication were collected. The tender
(68 joint) and swollen (66 joint) count as well as the Likert Pain Score was conducted in-person in the clinic. The primary out-
come was the correlation between PSAID-12 and tender, swollen joint and Likert Pain Score. Descriptive statistics was used
to summarise the demographic and clinical characteristics of the study population. Pearson correlation coefficients were cal-
culated to assess the correlation between PSAID-12 and tender joint, swollen joint and pain scores.

Results: The total number of patients in the study was 235. The female:male ratio was 1.0:0.8. The mean disease duration
was 27 years (range 2 months to 54 years). The mean age was 52 years (range 18 to 86 years). The number of patients on
cs DMARDs were 201/235 (85.5%) and bDMARDs 84/235 (35.7%). The mean PSAID-12 score was 4.1 (SD 2.5). The num-
ber of patients in remission (PSAID-12 < 1.4) was 48 (21%), low disease activity (PSAID-12, 1.4- 4) 71 (30%), moderate dis-
ease activity (PSAID-12, 4-6.7) was 83 (35%), active disease (PSAID-12 > 6.7) was 33 (14%), tender joint count 11.7
(SD 14.8), swollen joint count 6.1 (SD 10.1) and Likert Pain Score 4.6 (SD 2.6). There was a positive correlation between
the pre-clinic PSAID-12 score and the in-person calculated tender joint count (r=0.58, p < 0.05, figure 1)swollen joint count
(r= 0.51, p < 0.05, figure 2) and the Likert pain score (r=0.84, t-score 22.7, p< 0.05, figure 3).

Conclusion: This real-world clinic study confirms the findings from the previous PSAID-12 validation studies where the PSAID-
12 correlation with Pain VAS was r = 0.83, tender joint count was r = 0.57 and swollen joint count was r = 0.40. Our study has
shown very similar results. This provides evidence that the PSAID-12 score may be used as a PROM for remote monitoring
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during the longer intervals between in-person clinic reviews. Using PSAID-12, one-fifth of patients were in PsA remission and
may be suitable for a remote or tele-consultation which will reduce the need to travel to hospital for an in-patient review. The
results of this study may help to improve the understanding of the relationship between these remote monitoring and in-person
assessments and their utility in clinical practice for assessing disease activity and functional status in patients with PsA.

Disclosure: A. Chan: None; N. Nwe: None.

Figure 1. Correlation between remote PSAID-12 and in-person calculated tender (68) joint count

Figure 2. Correlation between remote PSAID-12 and in-person calculated swollen (66) joint count

Figure 3. Correlation between remote PSAID-12 and in-person Likert Pain NRS score assessment
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Background/Purpose: Pain is commonly cited by patients with PsA as affecting their daily activities and quality of life and
may differ by sex1. In addition to neurological pathways, pain signaling involves many cytokines, some of which are tyrosine
kinase 2 (TYK2) mediated and involved in PsA pathogenesis. Deucravacitinib is a first-in-class, oral, selective, allosteric inhib-
itor of TYK2 approved in multiple countries for adults with moderate to severe plaque psoriasis.2,3 Deucravacitinib was effi-
cacious vs placebo (PBO) in a phase 2 trial in patients with active PsA, and certain cytokine levels associated with pain
signaling were reduced with deucravacitinib vs PBO, demonstrating the downstream effects of TYK2 inhibition on these

Figure 1. Mean change in pain from baseline (A) and percentage of patients who reported improvements in Pain VAS and PsAID at week 16 (B)
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pathways.4,5 Here, we characterize the effect of deucravacitinib on pain across different instruments by sex, and alignment
across those pain instruments, in patients in the phase 2 PsA trial (NCT03881059).

Methods: Patients with PsA (N=203) were randomized 1:1:1 to PBO, deucravacitinib 6 mg once daily (QD), or deucravaci-
tinib 12 mg QD. Three instruments assessed pain up to week 16: (1) Patient Global Assessment of Pain visual analog scale
(Pain VAS), scored from 0-100; (2) Psoriatic Arthritis Impact of Disease (PsAID) pain instrument, scored from 0-10; and
(3) 36-Item Short Form Survey (SF-36) Bodily Pain questionnaire, in which patients rated their pain on a 6-item scale from
“none” to “very severe.” Mean change from baseline (BL) in pain scale scores by sex, the proportion of patients who
reported meaningful improvements in pain, and correlation among pain scales and disease efficacy measures were
evaluated.

Results:Mean Pain VAS score was 64.1, and mean PsAID pain score was 6.4 at BL; scores were similar across groups. At
BL, pain assessments strongly correlated with the Psoriatic Arthritis Disease Activity Score (PASDAS) and Patient Global
Assessment of Disease Activity (Table). Mean improvements in pain for all 3 measures and percentages of patients report-
ing improvements in Pain VAS and PsAID pain scores were greater with deucravacitinib compared with PBO (Figure 1).

Figure 2. Correlation of pain assessments: Change from baseline to week 16

Table. Correlations between pain assessments at baseline and other baseline disease activity measures
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Similar improvements in pain were observed in both male and female patients. Pain assessments correlated with one
another both at BL (Table) and over time through week 16, with some divergent responses to pain questions also observed
(Figure 2).

Conclusion: A higher proportion of patients with PsA treated with deucravacitinib reported clinically meaningful improve-
ments in pain compared with PBO. Patient-reported pain assessments had moderate correlation with one another. No con-
sistent differences were observed between male and female patients in reported mean improvements in pain.
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Background/Purpose: Tyrosine kinase 2 (TYK2) is an intracellular kinase involved in key cytokine pathways linked to PsA
pathophysiology. Several of these pathways are intertwined with those that mediate pain signaling and fatigue, symptoms
that patients with PsA commonly cite as negatively affecting quality of life and daily activities. Deucravacitinib is a first-in-
class, oral, selective, allosteric TYK2 inhibitor approved in multiple countries for the treatment of adults with plaque psoriasis.
In a phase 2 trial in patients with active PsA, deucravacitinib treatment resulted in a reduction in pain and fatigue as well as
the levels of key cytokines, vs placebo (PBO)1; deucravacitinib has also demonstrated efficacy vs PBO in patients with
SLE receiving standard background therapy. Previous studies have shown the effects of therapeutic interventions on pain
may have both direct and indirect contributions. Here, we apply a mediation analysis of data from the phase 2 PsA trial
(NCT03881059) to characterize and quantify the potential direct effects of deucravacitinib on pain and fatigue
vs. observable indirect effects achieved through improvements in available clinical endpoints associated with inflammation
or swelling.

Methods: All data included are from week 16 observations in the phase 2 trial of deucravacitinib (6 mg QD and 12 mg QD
pooled) v. PBO in patients (N=203) with active PsA. Improvements in pain and 5 clinical endpoints associated with inflamma-
tion or swelling were included in the initial mediation model. These endpoints included C-reactive protein (CRP), swollen joint
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count (SJC), Psoriasis Area and Severity Index (PASI), Leeds Enthesitis Index (LEI), and Leeds Dactylitis Index (LDI) (-
Figure 1). The relative contribution of each parameter to the improvement in pain was derived and used to develop a refined
model including only those parameters which reached or neared statistical significance. The same methodology was
repeated for fatigue.

Results: In the initial model, the strongest indirect mediators of both pain and fatigue with deucravacitinib treatment were
SJC and PASI (Table). The following parameters were not significantly associated with the mediation of pain or fatigue:
CRP, LEI, LDI. In the refined model, the total observable indirect effects of deucravacitinib on pain and fatigue were calcu-
lated to be 49.2% and 51.5%, respectively, derived from improvements in SJC and PASI. The remaining, potentially direct,
effect on pain and fatigue improvement is calculated to be 50.8% and 48.5% respectively. (Figure 2).

Conclusion: Improvements in pain and fatigue in patients with PsA treated with deucravacitinib may be attributable to both
direct and indirect mechanisms. PASI- and SJC-mediated improvements in pain and fatigue contributed the most to the
observed indirect effects. Further investigation into the potential direct effect of deucravacitinib on pain and fatigue are
needed.

Reference: 1. Mease P, et al. Ann Rheum Dis 2022; 81:815-822.
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. In the phase 3 studies BE MOBILE 1 and 2, BKZ demonstrated sustained improvements to Week (Wk) 52 in patients
(pts) with active non-radiographic (nr-) and radiographic axial spondyloarthritis (r-axSpA; i.e., AS).1,2

Here, we report the impact of BKZ in pts with axSpA on key pt-reported symptoms (spinal pain, stiffness, and fatigue).

Methods: BEMOBILE 1 (NCT03928704) and 2 (NCT03928743) both comprised a 16-wk double-blind period followed by a
36-wk maintenance period. Pts were randomized to receive subcutaneous BKZ 160 mg every 4 wks (Q4W) or placebo
(PBO); from Wk 16 all pts received BKZ 160 mg Q4W.

We report mean nocturnal and total spinal pain, and BASDAI morning stiffness (mean of BASDAI questions 5 and 6), as well
as mean change from baseline (CfB) in Functional Assessment of Chronic Illness Therapy (FACIT)-Fatigue scores to Wk 52;
missing values were imputed using multiple imputation. Least squares mean difference (LSMD) is reported for FACIT-F at
Wk 16. Proportion of pts achieving low levels of pain (total and nocturnal spinal pain score: ≤2 and ≤4) and a meaningful
improvement in fatigue (FACIT-F score: ≥8 point increase from baseline [BL]), analyzed post hoc, are also reported; missing
values were imputed using non-responder imputation.

Results: 254 pts with nr-axSpA (BKZ: 128; PBO: 126) and 332 with r-axSpA (BKZ: 221; PBO: 111) were randomized;
86.6% (220/254) and 89.8% (298/332) pts completed to Wk 52, respectively. Across both studies, mean BL scores for all
reported outcomes indicated high disease burden (Figure 1).

At Wk 16, BKZ-randomized pts achieved greater improvements in mean nocturnal and total spinal pain (nominal), and
BASDAI morning stiffness (nominal) vs PBO (all p< 0.001; Figure 1). Mean scores were further improved to Wk
52 among BKZ-randomized pts and among pts who switched from PBO to BKZ at Wk 16 (PBO/BKZ), responses
approached those of BKZ-randomized pts. Similarly, at Wk 16 a higher proportion of BKZ- vs PBO-randomized pts
achieved low nocturnal and total spinal scores (Figure 2); at Wk 52 these improvements were similar across BKZ-
randomized and PBO/BKZ pts.

At Wk 16, BKZ-randomized pts achieved greater improvements in FACIT-F scores vs PBO (mean CfB [nominal p
value]: nr-axSpA: 8.5 vs 3.9 [< 0.001]; r-axSpA: 8.4 vs 5.0 [0.015]; LSMD: nr-axSpA: 4.2; r-axSpA: 2.2) with
similar improvements at Wk 52 among BKZ-randomized and PBO/BKZ pts (mean CfB: nr-axSpA: 10.9 vs 9.2;
r-axSpA: 9.9 vs 9.5). Similarly, a higher proportion of BKZ-randomized pts achieved a ≥8 point improvement from
BL compared with PBO at Wk 16 (Figure 3);responses at Wk 52 were similar across PBO/BKZ and BKZ-
randomized pts.
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Conclusion: BKZ treatment resulted in clinically meaningful improvements in spinal pain, morning stiffness, and fatigue to
Wk 52 in pts across the full disease spectrum of axSpA, who had a similar and high disease burden at BL. These findings
emphasize the benefit of BKZ on clinical symptoms which are important to pts and have a substantial impact on their daily
lives.3

References:1. van der Heijde D. Ann Rheum Dis 2023;82:515–526; 2. Boel A. Ann Rheum Dis. 2019;78:1545–9; 3.
Strand V. J Clin Rheumatol 2017;23:383–91.

Figure 1. Improvement in mean (A) nocturnal spinal pain, (B) total spinal pain scores, and (C) BASDAI morning stiffness (questions 5 and 6) to
Week 52 (MI)
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Disclosure: P. Mease: AbbVie, 2, 5, 6, Acelyrin, 2, Aclaris, 2, Amgen, 2, 5, 6, Boehringer Ingelheim, 2, Bristol Myers
Squibb, 2, 5, Eli Lilly, 2, 5, 6, Galapagos, 2, Gilead, 2, GlaxoSmithKline, 2, Inmagene, 2, Janssen, 2, 5, 6, MoonLake
Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCB Pharma, 2, 5, 6, Ventyx, 2, Xinthera, 2;
M. Dougados: AbbVie, 2, 5, 6, Eli Lilly, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 3, 5, 6, UCB Pharma, 2, 5, 6;
M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2;M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Novartis,
2, Pfizer Inc, 2, UCB, 5; H. Marzo-Ortega: AbbVie, 2, 6, Biogen, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 5, 6, MoonLake, 2, 6,
Novartis, 2, 5, 6, Pfizer, 2, 6, Takeda, 2, 6, UCB Pharma, 2, 5, 6; M. Rudwaleit: AbbVie, 2, 6, Boehringer Ingelheim,
6, Chugai, 6, Eli Lilly, 2, 6, Janssen, 6, Novartis, 2, 6, Pfizer, 6, UCB Pharma, 2, 6; C. de la Loge: UCB Pharma, 2;
C. Fleurinck: UCB Pharma, 3; U. Massow: UCB Pharma, 3; V. Taieb: UCB Pharma, 3, 11; A. Deodhar: AbbVie, 2, 5,

Figure 2. Proportion of patients achieving (A) total and (B) nocturnal spinal pain scores ≤2 and ≤4 to Week 52 (NRI)

Figure 3. Proportion of patients achieving an increase in FACIT-Fatigue score of ≥8 to Week 52 (NRI)
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. A previous analysis of pooled safety data from the placebo-controlled period of four phase 3 trials was conducted in
patients (pts) with axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA) to Week (Wk) 16.1 Here, we present long-term
pooled safety data for BKZ in axSpA and PsA pt populations, across phase 2b/3 trials and all study periods.

Figure. Two safety pools (axSpA, PsA) of patients treated with BKZ 160 mg Q4W from phase 2b/3 studies

1000



Table. Summary of TEAEs
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Methods: We report two pooled analyses, each comprising three phase 2b/3 trials, and their open-label extensions, in pts
with active axSpA (non-radiographic [nr]-axSpA and radiographic [r]-axSpA, i.e., ankylosing spondylitis)2 and active PsA,
respectively (Figure).1,3–5

The number, proportion, and exposure-adjusted incidence rates (EAIRs) per 100 pt-years (PY) of treatment-emergent
adverse events (TEAEs) are reported for all pts who received ≥1 dose of BKZ 160 mg every four weeks (Q4W). Data are
reported to the most recent data-cut (July 2022) across all treatment periods.

Results: The axSpA and PsA safety pools included 848 pts (2034.4 PY) and 1,407 pts (2590.8 PY), respectively. The most
frequently reported TEAEs in pts with axSpA and PsA were nasopharyngitis, SARS-CoV-2 infection, and upper respiratory
tract infection (Table). See Table for safety topics of interest.

Fungal infections were reported in 375 pts (axSpA: 161 [19.0%]; PsA: 214 [15.2%]), leading to discontinuation in 19 pts
(7 axSpA [0.8%], 12 PsA [0.9%]); no fungal infections were systemic in nature. Most fungal infections were oral, and the vast
majority of oral fungal infections were mild to moderate in severity (axSpA: 162 [99.4%]; PsA: 231 [99.6%]). Two pts experi-
enced severe oral fungal infections (axSpA: 1 [0.1%]; PsA: 1 [0.1%]), which resolved in both cases with treatment. Candida
fungal infections were seen in a similar proportion of pts with axSpA and PsA (Table).

Serious infections and infestations occurred in 59 pts (axSpA: 29 [3.4%]; PsA: 30 [2.1%], Table). One serious fungal infec-
tion (oropharyngeal candidiasis) was reported in a pt with PsA (1 [< 0.1%]), which resolved with treatment (further details
provided in Table).

Adjudicated IBD (definite or probable) occurred in 16 pts with axSpA (EAIR/100 PY: 0.8) and 7 pts with PsA (EAIR/100 PY:
0.3). Uveitis occurred in 25 pts with axSpA (EAIR/100 PY: 1.2), while no uveitis cases were reported in pts with PsA (Table).

Fourteen pts experienced an adjudicated major adverse cardiovascular event (axSpA: 4 [EAIR/100 PY: 0.2]; PsA:
10 [EAIR/100 PY: 0.4]). Five pts experienced events adjudicated as suicidal ideation/behavior (axSpA: 3 [EAIR/100 PY:
0.1]; PsA: 2 [EAIR/100 PY: 0.1]), while no cases of active tuberculosis were reported (Table).

Conclusion: The long-term safety profile of BKZ in pts with axSpA and PsA is consistent with prior studies.1 As expected,
due to inhibition of IL-17, oral candidiasis featured among the safety signals reported.

References: 1. Poddubnyy D. Ann Rheum Dis. 2023;82(suppl 1); 2.Boel A. Ann Rheum Dis. 2019;78:1545–9; 3.
Baraliakos X. Arthritis Rheumatol. 2022;74(suppl 9); 4. Ritchlin C. Arthritis Rheumatol. 2022;74(suppl 9); 5. Merola
J. Ann Rheum Dis. 2022;81:167–9.
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Background/Purpose: Current recommendations for the management of patients with axial spondyloarthritis (axSpA)
emphasize the need of individualized strategy in the therapeutic decision. Thus, many factors seem to impact this strategy.

The objectives of the study were to describe the therapeutic strategies observed in axSpA, and to assess the factors asso-
ciated with treatment changes over time.

Methods: This study included patients with axSpA from the French prospective cohort DESIR, with a scheduled 10-year
follow-up. A multi-state model with 4 ordered treatment states ("none", "non-steroidal anti-inflammatory drugs (NSAID)",
"conventional synthetic DMARD (csDMARD)", "TNF inhibitors (TNFi)") was defined, with 6 possible transitions. Estimation
of the restricted mean sojourn times spent in each state from the state occupation probabilities was performed. Then, pre-
dictors of those transitions were assessed by multivariable Cox models.

Figure: Multistate model representation. Each arrow corresponds to a possible transition (n=6). Number at baseline denotes the number of
patients who started from the state at baseline. The number of events and factors significantly associated with each transition in the multivariable
analysis are written near to the corresponding arrow. NSAID refers to non-steroids anti-inflammatory drugs, csDMARD stands for conventional
synthetic Disease Modifying Anti-Rheumatic Drug, and TNFi for tumor necrosis factor inhibitors.
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Results: 686 (96.9%) of the 708 patients who had more than one visit were analyzed. At cohort entry, 199 (29.0%) were
untreated, 427 (62.2%) received NSAID, and 60 (8.7%) received csDMARD and none TNFi.

Over the 10 years of follow-up, patients mostly received NSAID (46.4% of the time) followed by TNFi (24.4% of the time). In
multivariable analysis (figure), presence of sacroiliitis on radiography, internal bowel disease and articular index were asso-
ciated with transition to NSAID. Duration in the previous state was often a significant protective factor associated with tran-
sition to csDMARD or TNFi. Finally, the several disease activity outcomes were associated with most transitions.

Conclusion: This was the first study using a multistate model to easily represent the different states, detailing the transitions
across them, and their associated factors. Different time profiles of axSpA patient management were identified, including
abstention up to a significant proportion of patients treated with csDMARD.

Disclosure: E. Portier: None; S. chevret: None; A. Ruyssen-Witrand: None;A.Walter-Petrich: None;M. Dougados:
AbbVie, 2, 5, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Roche, 2, 5, UCB, 2, 5;
A. Molto: None.

Abstract Number: 0513

Impact of Pregnancy on Sacroiliac Imaging in Women with Axial
Spondyloarthritis: Results of the Analysis of the DESIR Cohort

Elodie Portier1, Maxime Dougados2, Adeline Ruyssen-Witrand3 and Anna Molto4, 1Hôpital Cochin, Paris, France,
2Rheumatology Department, Cochin Hospital; INSERM (U1153): Clinical Epidemiology and Biostatistics, University of
Paris, Paris, France, 3Toulouse University Hospital, Toulouse, France, 4HOPITAL COCHIN AP-HP, Service de
Rhumatologie, Paris, France

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Treatment: AxSpA Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Axial spondyloarthritis (axSpA) is typically characterized by imaging (radiographs or MRI) abnormal-
ities of the sacroiliac joints (SIJ). Also, inflammatory lesions of the SIJ have been observed in healthy women post-partum.
However, the impact of pregnancy on imaging abnormalities in women with axSpA is unknown.

The objective of this study was to evaluate impact of pregnancy on SIJ imaging in patients with early axSpA.

Methods: Women with axSpA from the French prospective cohort DESIR were included, with a follow-up of 5 years.
Description of demographic and disease criteria, and SIJ imaging abnormalities at baseline was performed in all women,
then according to antecedent of pregnancy. Secondly, changes on imaging over time were analyzed in the 38 women
who were nulligravidae at baseline and became pregnant during follow up, using paired-test and then mixed models.

Results: 381 patients were included in the analysis. At baseline, women nulligravidae (142, 37%) were younger and had
higher education level than other women with axSpA. Presence of sacroiliitis on MRI and X-ray were more frequent in
women nulligravidae (16.9% vs 9.9%, p = 0.046 and 33.8% vs 19.4%, p = 0.0016, respectively) (table 1).
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Table 1: Imaging characteristics of women with axSpA according to antecedent of pregnancy at baseline, and statistical analysis with Student test
or Chi-square (for continuous and binary variables, respectively).

Table 2: Imaging characteristics in women with axSpA who had first pregnancy during follow up, with description before/after delivery and paired-
test with Mc Nemar of Student test (for binary and continuous variables, respectively).
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When focusing on incident pregnancies, these patients had more sacroiliitis on X-ray and MRI at baseline than patients nulli-
gravidae at the end of follow-up and patients with past pregnancy, but had lower BASFI and ASDAS-CRP. Only left SIJ was
statistically different after delivery, with mean scores of 0.67 and 0.95 before and after delivery (table 2). No impact of preg-
nancy on continuous imaging score was found with the different mixed models.

Conclusion: Pregnancy does not seem to aggravate imaging of axSpA women when comparing imaging according to the
antecedent of pregnancy. Following axSpA patients who had first pregnancy showedmild increase of left sacroiliitis score on
X-ray after delivery, but not enough to be considered as “worsening”.

Disclosure: E. Portier: None;M. Dougados: AbbVie, 2, 5, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, MSD, 2, 5, Novartis,
2, 5, Pfizer Inc, 2, 5, Roche, 2, 5, UCB, 2, 5; A. Ruyssen-Witrand: None; A. Molto: None.
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Background/Purpose: An increasing number of targeted therapies are available for the treatment of SpA. However, some
patients retain active disease despite several lines of treatment. This has led to the emergence of the concept of difficult-
to-treat axial SpA (D2T-axSpA), inspired by similar reasoning in rheumatoid arthritis (D2T-RA). This study aimed to determine
the cumulative incidence and identify the factors associated with D2T-axSpA.

Methods: This study used the French National Medico-Administrative Database Système National des Données de Santé
(SNDS), which includes administrative data, long-term illnesses (LTIs), outpatient care, medication consumption, and hospi-
talizations for 97% of the French population. All patients newly benefiting from the LTI #27 "severe spondyloarthritis" with
associated diagnostic code M45 (AS), between 2010 and 2013, were included. The use of LTI allowed us to build a cohort
of patients with supposedly active disease, the SNDS having no data on disease activity. All patients with active SpA despite
NSAID treatment and therefore requiring DMARDs were theoretically newly enrolled in the LTI scheme. The end date of
follow-up was December 31, 2018.

Similar to the EULAR definition of D2T-RA, D2T-axSpA was defined as the failure of three biologic/targeted synthetic
DMARDs (b/tsDMARDs) or two b/tsDMARDs with different modes of action. Comorbidities and extra-musculoskeletal man-
ifestations (EMM) were identified using previously described algorithms.

A comparison of characteristics between the D2T-axSpA and non-D2T-axSpA groups was performed using t-tests for
quantitative variables, and Chi-2 for qualitative variables. Multivariate analysis adjusted for age and b/tsDMARD exposure
duration was performed using logistic regression analysis.
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Results: 23062 patients were included. 10928 (47.39%) patients received at least one b/tsDMARD during the study period.
Uveitis was observed in 82 (0.36 %) patients. This can be explained by the algorithm used, which detects only hospitalized
patients. There was also a lack of sensitivity for the detection of smoking and obesity. The rates of other comorbidities and
EMM were similar to those reported in previous studies.

During follow-up, 2176 were classified as D2T-axSpA, representing 9.44% of all patients and 19.91% of patients who
received at least one b/tsDMARD. To limit selection bias, comparisons were restricted to D2T-axSpA and non-D2T-axSpA
patients who had received at least one b/tsDMARD. In the univariate analysis, peripheral involvement and psoriasis were sig-
nificantly more frequent in the D2T-axSpA group (Table 1). There was a significant increase in smoking, obesity, hyperten-
sion, and depression in the D2T-axSpA group. These results were confirmed by the multivariate analysis, with the highest

Table 1: Comparison of sociodemographic characteristics, extra-musculoskeletal manifestations, and comorbidities between D2T-axSpA and
non-D2T-axSpA patients who received at least one b/tsDMARD.

Table 2. Multivariate analysis of factors associated with D2T-SpA adjusted for age and duration of exposure to b/tsDMARDs duration.
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OR for peripheral symptoms (Table 2). Analyses restricted to patients fulfilling the definition of D2T-axSpA over a maximum
period of 2 years showed similar results (data not shown).

Conclusion: D2T-axSpA affects one in five patients exposed to b/tsDMARDs in this national cohort. D2T-axSpA is more
common in women and in patients with peripheral involvement, psoriasis, and depression.

Disclosure: O. FAKIH: None;M. Desmarets: None; B. Martin: None; C. Prati: None; E. Monnet: None; D. Wendling:
None; f. Verhoeven: None.
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Background/Purpose: Among patients with ankylosing spondylitis (AS) treated with tumor necrosis factor (TNF) inhibitors,
tapering the dose of TNF inhibitors may be considered for patients with low disease activity. While several studies have
examined the relationship between tapering of TNF inhibitors and disease activity, few have investigated the relationship
between tapering TNF inhibitors and radiographic progression. This study aimed to analyze the correlation between the total
dose of TNF inhibitors and radiographic progression over a defined period of time, using a defined daily dose (DDD).

Methods: This retrospective study evaluated the electronic medical records of patients with AS between January 2001 and
December 2018. The study included AS cohort patients from a single center who had modified Stoker Ankylosing
Spondylitis Spinal Score (mSASSS) records for more than 2 years after starting TNF inhibitors. The patients were divided

Figure 1. Scatterplot of defined daily dose (%DDD of TNF inhibitors ) and change in modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS)
at each interval (A: 2-year interval, B: 4-year interval, C: 8-year interval)
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into follow-up periods of 2 years, 4 years, and 8 years, and the %DDD of TNF inhibitors during each period was calculated.
The correlation between the percentage of DDD and changes in mSASSS was analyzed using a linear mixed model at
2-year, 3-year, and 8-year intervals. Subgroup analysis was also performed by dividing the baseline mSASSS into three
groups (mSASSS ≤24, mSASSS >24 and ≤48, mSASSS > 48).

Results: A total of 559 patients were included in the study. The Pearson correlation coefficients of %DDD and changes in
mSASSS were -0209 for the 2-year interval, -0.0301 for the 4-year interval, and 0.0315 for the 8-year interval (Figure 1).
In linear mixed models, %DDD and the changes of mSASSS at 2 years (β=-0.134, 95% CI -0.629 – 0.362), 4 years (β
=-0.733, 95% CI -2.258 – 0.792), and 5 years (β=1.235, 95% CI -5.230 – 7.701) were not statistically significant in any inter-
val (p = 0.597, p = 0.345, p = 0.707, respectively).In the subgroup analysis divided by baseline mSASSS, the correlation
between %DDD and the changes of mSASSS was not statistically significant.

Conclusion: There was no correlation between the doses of TNF inhibitors and the changes of mSASSS. Although this
study was a retrospective, our findings suggest that dose adjustment of TNF inhibitors may not be correlated with radio-
graphic progression in patients with AS.

Disclosure: B. Koo: None; S. Park: None; J. Shin: None; S. lee: None; k. Joo: None; T. Kim: None.
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Background/Purpose: In the management of axial spondyloarthritis (axSpA), treatment intensification (TI) is recommended
in patients with high disease activity (HDA). However, in practice, in most patients who are in an HDA state, treatment is not
changed. Possibly, other factors than disease activity, such as disease impact and acceptability of current health state, drive
the decision for TI. Our objective was to explore which patient- and disease-related determinants are associated with TI in
axSpA patients with HDA.

Methods: In this cross-sectional observational study, one time point per patient was used from SpA-Net, a multicentre reg-
istry for SpA. Only patients in an HDA state (defined as Ankylosing Spondylitis Disease Activity Score [ASDAS]≥2.1) were
included. The outcome (TI) was defined as 1) a higher dose or shorter interval of the same drug, 2) a switch of the current
drug to another drug or 3) addition of a new drug to the current treatment regime; and only due to inefficacy of the
current treatment. Only anti-inflammatory drugs (NSAIDs, conventional synthetic/biologic/targeted synthetic DMARDs
[cs/b/tsDMARDs], corticosteroids) were considered. Primary determinants were ASDAS, Assessment of SpondyloArthritis
international Society Health Index (ASAS HI) and physician global (PhGA). Education, peripheral symptoms and skin
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involvement were also considered as determinants. Acceptable symptom state according to patient (PASS-patient) or
physician (PASS-physician) were included in sensitivity analyses. The association between determinants and TI was
investigated with multivariable logistic regression. Both physician-centered and patient-centered models were
generated.

Results: In total, 119 patients in an HDA state were included. Mean age was 50.4 (SD 13.5) years, symptom duration
20.1 (13.2) years and 65 patients (54.6%) were female. The majority were currently in an acceptable state (PASS-
patient 57.1%, PASS-physician 66.7%). TI was conducted in 40 patients (33.6%). Patients in which TI was not applied
were older, less often employed and more likely to be on biological treatment at time of ASDAS≥2.1. In physician-
centered regression analyses, the physician-based determinants were very strong and independent drivers for TI
(ORPhGA = 1.74 [95%CI 1.24-2.46]; ORPASS-physician = 27.0 [4.18-174.0]) while patient-based determinants (ASDAS,
ASAS HI, education) were not associated with TI (Table). In patient-centered regression analyses, only peripheral symp-
toms were associated with TI. PASS-patient was not associated with TI in any of the models (OR = 1.22 [0.34-4.45]
when added to the patient-centered model).

Conclusion: In practice, treatment is intensified in only a minority of patients with axSpA and HDA. Physician-centered fac-
tors seem to be driving this decision to change treatment, independently of (ASDAS-based) disease activity. Further
research is needed to better understand these decisions.

Disclosure: C. Webers: None; R. Nezam El-Din: None; M. Been: None; H. Vonkeman: AbbVie, 5, 6, Boehringer
Ingelheim, 5, 6, Galapagos, 5, 6, Janssen, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, UCB, 5, 6; A. van Tubergen: MSD, 5, Novar-
tis, 2, 5, Pfizer, 2, 5, 6, UCB Pharma, 2, 5.
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Background/Purpose: In patients with axial spondyloarthritis (axSpA) and high disease activity (typically defined as Anky-
losing Spondylitis Disease Activity Score [ASDAS]≥2.1), it is recommended to adapt treatment. However, this recommenda-
tion is not always followed in practice. The ASDAS was developed for research, and it is unknown how it performs in daily
practice. Possibly, the cut-off of 2.1 as currently endorsed is too strict in this setting. Our objective was to investigate which
ASDAS cut-off values correspond best with treatment intensification (TI) in practice.

Methods: Data were used from a prospective multicentre Dutch registry for patients with SpA (SpA-Net). Patients with
axSpA and ≥1 ASDAS measurement in 2016-2022 were included. TI was defined as 1) higher dose or frequency of the
same drug, 2) switch to another drug or 3) addition of a new drug to the current treatment regime; due to inefficacy. Only
anti-inflammatory drugs (NSAIDs, conventional synthetic/biologic/targeted synthetic DMARDs [cs/b/tsDMARDs], cortico-
steroids) were considered. Single patients could contribute multiple TI events. Receiver operating characteristic (ROC) curve
analyses were conducted to estimate the ability of ASDAS to discriminate between TI/non-TI (Area Under the Curve [AUC]),
and identify the ASDAS cut-off that discriminates best in this real-world population, with corresponding sensitivity and spec-
ificity. Analyses were conducted with (1) all observations and (2) the first observation per patient per calendar year.

Results: In total, 328 patients with 2,010 ASDAS measurements were included. Median follow-up was 2.5 (IQR 1.0-4.3)
years. Mean age was 50.2 (SD 14.0) years, 149 (45.4%) were female, and mean ASDAS was 2.3 (SD 1.0). Approximately
two-thirds of patients (211/328, 64.3%) were on biological/targeted synthetic DMARDs (b/tsDMARDs) at some point during
follow-up. TI was applied after 218/2,010 ASDAS measurements (10.8%), and mean ASDAS was higher at TI timepoints
than at non-TI timepoints (3.1 [SD 1.0] versus 2.3 [SD 1.0]). When all ASDAS measurements were included for analysis,
the AUC was 0.72 (95%CI 0.68-0.75) with an optimal ASDAS cut-off of 2.7 (sensitivity 68%, specificity 66%). Results were
similar when only one measurement was used per patient and calendar year (1,069 ASDAS measurements; AUC 0.75,
ASDAS cut-off 2.7). Over the years, the ASDAS cut-off was consistently higher than 2.1, however with a decreasing trend
(Table).

Conclusion: In daily practice, TI is associated with a higher ASDAS cut-off value than the recommended one (≥2.1). Possi-
bly, rheumatologists believe the recommended cut-off to be too stringent or consider other factors than disease activity
when making treatment decisions. Regardless, the cut-off seems to be gradually decreasing, suggesting increased uptake
of axSpA management recommendations.
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Background/Purpose: Elevated baseline (BL) CRP levels can predict treatment response in patients (pts) with
AS. Tofacitinib is a Janus kinase inhibitor for the treatment of AS. This post hoc analysis evaluated the impact of BL CRP
levels on tofacitinib efficacy and safety in pts with AS.

1012



Methods: Post hoc analysis of pooled data from placebo (PBO)-controlled, randomized, double-blind trials (NCT01786668,
Phase [P]2, 16 weeks; NCT03502616, P3, 48 weeks) in pts with AS on ≥ 1 dose of tofacitinib or PBO (P3: PBO-treated pts
switched to tofacitinib after Week [W]16), by BL CRP: normal (NML) < 5 mg/L; elevated (ELV) ≥ 5 mg/L. Tofacitinib 5 mg
twice daily (BID) efficacy was assessed to W12/W16–48 (P3). Endpoints: Assessment of SpondyloArthritis international
Society (ASAS) 20/40, Bath AS Disease Activity Index (BASDAI) 50, AS-Disease Activity Score-CRPinactive disease
(ASDAS-CRP ID), and least squares mean change from BL (Δ) in nocturnal pain and Functional Assessment of Chronic Ill-
ness Therapy-Fatigue (FACIT-F). Safety was assessed to W16 and W48.

Results: Of 372 pts, 30.4/69.6% had NML/ELV BL CRP. Both groups had generally similar BL characteristics; more pts
with ELV CRP were male, current smokers, and had prior biologic DMARD use. At W12, ASAS20 response was greater
for tofacitinib vs PBO in both groups (Fig); efficacy maintained to W48. At W12, the difference in response from PBO for tofa-
citinib was numerically greater for ELV vs NML CRP for ASAS20 (44.7% vs 15.9%), ASAS40 (34.6% vs 17.3%), BASDAI50
(33.8% vs 15.3%), ASDAS-CRP ID (9.5% vs 8.2%), Δnocturnal spinal pain (-2.1 vs -1.4), and ΔFACIT-F (5.2 vs 3.5). For tofa-
citinib, rates of treatment-emergent adverse events and infections to W16 trended numerically higher for tofacitinib vs PBO
in pts with NML CRP, but were similar to PBO in pts with ELV CRP (Table). There were few serious adverse events, serious
infections, or herpes zoster across groups and no deaths. Limitations: small sample size, differences in BL characteristics.

Conclusion: Regardless of BL CRP, at W12, tofacitinib was more efficacious vs PBO; and across endpoints, the differences
in response from PBO for tofacitinib were numerically greater in pts with ELV vs NML CRP. Tofacitinib safety rates were con-
sistent with PBO in pts with ELV CRP, but trended higher for tofacitinib vs PBO in pts with NML CRP.

Study sponsored by Pfizer. Medical writing support provided by L Manjunatha and J Arnold, CMC Connect; funded by Pfizer.

Disclosure: A. Deodhar: AbbVie, 2, 5, Amgen, 2, Aurinia, 2, Bristol Myers Squibb, 2, 5, Celgene, 5, Eli Lilly, 2, 5, Jans-
sen, 2, 6, MoonLake, 2, 5, Novartis, 2, 5, 6, Pfizer Inc, 2, 5, 6, UCB, 2, 5; X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai,
2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6;M.Magrey: AbbVie,
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Background/Purpose: Bimekizumab (BKZ), a monoclonal IgG1 antibody, selectively inhibits IL-17F in addition to IL17A.
BKZ has demonstrated clinical efficacy and safety up to 3 years (yrs) in patients (pts) with active AS (i.e., radiographic axial
spondyloarthritis)1 in the phase 2b study BE AGILE and its open-label extension (OLE).2

Here, we report 5-yr results of BKZ in BE AGILE and its OLE.

Methods: The dose-ranging BE AGILE study (NCT02963506) consisted of a 12-week (wk) double-blind, placebo-
controlled period, then a dose-blind period to Wk 48 where pts received BKZ 160 or 320 mg every 4 wks (Q4W).2 Pts com-
pleting Wk 48 were eligible to enter the OLE (NCT03355573) where all pts received BKZ 160 mg Q4W to Wk 256.

Treatment-emergent adverse events (TEAEs; MedDRA v19.0) are reported for BKZ exposure from Wk 0–256. Efficacy is
reported from Wk 0–256 for pts enrolled in BE AGILE entering the dose-blind period (dose-blind set [DBS]) and Wk 48–
256 for pts enrolled in the OLE with ≥1 efficacy measurement at OLE entry (OLE full analysis set [FAS]). Analyses used
non-responder imputation (NRI; pts who did not enter the OLE were considered non-responders from Wk 48), observed
case methodology, or multiple imputation (MI).

Results: 296/303 (97.7%) pts randomized in BE AGILE entered the dose-blind period; 265/303 (87.5%) completed to Wk
48. Of 255/303 (84.2%) pts who entered the OLE at Wk 48, and received ≥1 BKZ dose, 202/255 (79.2%) completed to
Wk 256.
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From Wk 0–256, exposure adjusted incidence rates (EAIRs) per 100 pt-yrs were 134.6 for any TEAE and 5.2 for serious
TEAEs (Table). EAIR of Candida infections over 256 wks (2.6) was lower than in Wk 0–48 (7.5).1 All Candida infections were
mild or moderate; 1 oral candidiasis event led to discontinuation. No systemic fungal infections were reported. Over
256 wks, EAIRs of serious infections and infestations (1.4) and injection site reactions (0.2) remained low. EAIRs of IBD
(0.8) and uveitis (0.7) were also low.

At the OLE entry visit (Wk 48), around half of the DBS (n=296) achieved ASAS40 (51.7%) and ASDAS < 2.1 (49.3%); 49.7%
and 41.6% achieved these endpoints at Wk 256, respectively (NRI; Figure 1). Similar results were seen in the OLE FAS
(n=249) for ASAS40 (NRI; Wk 48: 59.8%; Wk 256: 59.0%) and ASDAS < 2.1 (MI; 57.3%; 66.0%).

Table. Safety to Week 256 for exposure to BKZ in BE AGILE and the OLE
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Mean reductions from BL to Wk 48 in ASDAS (3.9 to 2.1) and BASDAI (6.5 to 3.0) in the DBS were sustained or further
decreased to 2.1 and 2.5, respectively, at Wk 256 (MI); responses in the OLE FAS from Wk 48 to Wk 256 were similar
(MI; ASDAS: 2.0 to 1.9; BASDAI: 2.8 to 2.4).

Mean BASFI and ASQoL improvements from BL to Wk 48 were sustained to Wk 256 in the DBS (MI; Figure 2), and fromWk
48 to Wk 256 in the OLE FAS (MI; BASFI: 3.0 to 2.6; ASQoL: 3.3 to 2.6).

Conclusion: The long-term safety profile of BKZ in pts with AS was consistent with previous observations, with no new
safety signals identified after 5 yrs of exposure.

Clinical efficacy, including improvements in signs and symptoms, disease activity, physical function, and health-related qual-
ity of life, was maintained up to 5 yrs of BKZ treatment. To our knowledge, this is the first report of NRI ASAS40 data up to
5 yrs in pts with AS exposed to novel treatments.

References:1. Boel A. Ann Rheum Dis 2019;78:1545–9; 2. Baraliakos X. Arthritis Rheumatol 2022;74:1943–58.

Figure 1. Efficacy responses to Week 256
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Figure 2. (A) Physical function and (B) health-related quality of life to Week 256 (MI)
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Background/Purpose: The ASAS-EULAR recommendations for the management of axial spondyloarthritis (axSpA) advise
that a patient be assessed for biological disease-modifying anti-rheumatic drug (bDMARD) treatment response after at least
12 weeks of treatment1. The recommended treatment target for axSpA is inactive disease (ID) or low disease activity (LDA)2,
as together defined by an Ankylosing Spondylitis Disease Activity Score (ASDAS) <2.13. This analysis aimed to explore the
association between treatment response at Week (W)12 and W24, and attainment of the ASDAS < 2.1 treat-to-target
(T2T) recommendation at W52 in patients with radiographic (r-) axSpA treated with ixekizumab (IXE).

Methods: This post hoc analysis included patients randomly assigned to IXE 80mg every 4 weeks (N=81) from COAST-V
(NCT02696785), a Phase 3 trial that investigated the efficacy of IXE in bDMARD-naïve patients with r-axSpA. The proportion
of patients who achieved the ASDAS < 2.1 target response at W52 was evaluated among those in ID, LDA, high disease
activity (HDA) or very high disease activity (VHDA) at W12 or W24. The proportion of patients who achieved
ASDAS< 2.1 at W52 was also measured among those who attained meaningful clinical response at W12 or W24, as defined
by a clinically important (CII, ΔASDAS ≥1.1) or a major improvement (MI, ΔASDAS ≥2.0) in ASDAS, improvement of ≥50% in
Bath Ankylosing Spondylitis Disease Activity Index score (BASDAI50), or achievement of BASDAI < 4. Patient and disease
characteristics are described according to responses at W12 or W24 and W52. Non-responder imputation was used to
handle missing data.

Results: Of the 81 patients, 34 (42%) were in ID or LDA at W12 (8 ID, 26 LDA) and most of these patients met the ASDAS
< 2.1 target at W52 (ID=100%, LDA=85%; Figure 1A). 47 patients achieved ASDAS CII at W12 and of those, 33 (70%) were
in ID or LDA at W52 (Figure 1B). Similarly, most patients who met the ASDAS MI, BASDAI50 or BASDAI< 4 clinical response
measures at W12 met ASDAS < 2.1 at W52 (81–94%; Figure 1B). 37 patients (46%) were in ID or LDA at W24 (13 ID,
24 LDA) and of those, 29 (78%) had already achieved ASDAS < 2.1 at W12 (Table 1), and most also met ASDAS < 2.1 at
W52 (ID=100%, LDA=79%; Figure 1A). 52 patients achieved ASDAS CII at W24 and among them, 37 (71%) were in ID or
LDA at W52 (Figure 1B). Most patients who met the ASDAS MI, BASDAI50 or BASDAI< 4 clinical response measures at
W24 met ASDAS < 2.1 at W52 (80–89%; Figure 1B). Patients who did not meet ASDAS < 2.1 at W12 were more likely to
be older, female, or with a longer symptom duration versus those who did, and 8 of these 47 patients (17%) subsequently
achieved ASDAS < 2.1 at W24 (Table 1). 39 patients were in HDA or VHDA (ASDAS ≥2.1) at both W12 and W24
(Table 1), and 9 (23%) of these patients (11% of the 81 included patients) met the ASDAS < 2.1 target at W52.
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Conclusion: These data regarding IXE-treated patients with r-axSpA reinforce the current ASAS-EULAR and T2T recom-
mendations, in that those who achieved ASDAS CII or ASDAS < 2.1 at W12 and/or W24 were highly likely to attain the treat-
ment target of ID or LDA at W52.
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Background/Purpose: The clinical manifestations of axial spondyloarthritis (axSpA) limit physical function and work pro-
ductivity, posing an economic burden to patients (pts) and society.1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that
selectively inhibits IL-17F in addition to IL-17A, demonstrated sustained efficacy in controlling disease activity up to Week
(Wk) 52 in pts with non-radiographic (nr-) and radiographic (r-)axSpA (i.e., AS)2 in the phase 3 studies BE MOBILE 1 and
2, respectively.3 This analysis assessed the impact of BKZ on work productivity and activity impairment (WPAI) at Wk
16 and Wk 52 in pts across the full disease spectrum of axSpA.

Methods: The parallel BE MOBILE 1 (NCT03928704) and 2 (NCT03928743) studies comprised a 16-wk double-blind
period followed by a 36-wk maintenance period.3 Pts were randomized to subcutaneous BKZ 160 mg every 4 wks (Q4W)
or placebo (PBO). All pts received BKZ 160 mg Q4W from Wk 16. We report mean change from baseline (BL) at Wk
16 and 52 in WPAI Specific Health Problem scores,4 which assess disease impact on pts’ impairment while at paid work
(i.e., presenteeism), work time missed (i.e., absenteeism, including sick leave), overall work impairment (composite of pre-
senteeism and absenteeism) and daily activity impairment (outside paid work). Observed case data are reported.

Results: Almost 75% of pts were employed at BL (nr-axSpA BKZ: 95/128 [74.2%], PBO: 93/126 [73.8%]; r-axSpA BKZ:
161/221 [72.9%], PBO: 82/111 [73.9%]). Pts had substantial overall work impairment at BL, with presenteeism contributing
most to this (Table).

Table. Baseline employment and WPAI-SHP item scores (OC)
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Figure. Mean absolute change from baseline in WPAI-SHP items at Week 16 and Week 52 (OC)
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At Wk 16, mean reductions from BL (i.e., absolute improvement) were greater in BKZ- vs PBO-randomized pts for presen-
teeism (nr-axSpA: –24.5% vs –14.1%, nominal p=0.003; r-axSpA: –20.8% vs –6.1%, nominal p< 0.001), overall work
impairment (nr-axSpA: –26.5% vs –14.1%, nominal p=0.001; r-axSpA: –22.2% vs –6.7%, nominal p< 0.001) and activity
impairment (nr-axSpA: –24.3% vs –9.7%; r-axSpA: –23.3% vs –14.4%; nominal p< 0.001; Figure). Mean improvements
in overall work impairment were sustained or further improved to Wk 52 in BKZ-randomized pts (nr-axSpA: –31.7%;
r-axSpA: –27.0%); pts who switched from PBO to BKZ at Wk 16 reached similar levels of improvement to BKZ-randomized
pts at Wk 52. Similar trends were seen in presenteeism and activity impairment (Figure).

Mean BL absenteeism scores were low compared with other WPAI items (Table), leaving limited room for improvement. At
Wk 16, no clear separation was seen for improvements in absenteeism between BKZ-randomized pts and PBO; this
response improved or was sustained in BKZ-randomized pts at Wk 52 (Figure). Absenteeism may also have been impacted
by the COVID-19 pandemic.

Conclusion: BKZ treatment resulted in substantial improvements in overall work and activity impairment at Wk 16, with fur-
ther improvements at Wk 52 in pts across the full disease spectrum of axSpA.

References:1. Strand V. J Clin Rheumatol 2017;23:383–91; 2. Baraliakos X. Arthritis Rheumatol 2022;74(suppl 9); 3.
Boel A. Ann Rheum Dis 2019;78:1545–9; 4. Hoepken B. Qual Life Res. 2021;30:945–54.
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Background/Purpose: SURPASS, a phase 3b randomized controlled study in patients with radiographic axial spondyloar-
thritis (r-axSpA), found low spinal radiographic progression over 2 years with no significant difference between the secukinu-
mab (SEC) and adalimumab biosimilar (SDZ- ADL) treatment arms.1,2 Baseline (BSL) radiographic damage (presence of
syndesmophytes) and elevated C-reactive protein (CRP) levels have been identified as predictors of radiographic progres-
sion in r-axSpA.3 This study evaluated the effect of SEC and SDZ-ADL on spinal radiographic progression in subgroups of
patients based on the presence of syndesmophytes and elevated high-sensitivity CRP (hsCRP) levels at BSL, from the SUR-
PASS study.

Methods: Biologic-naïve patients with active r-axSpA and with hsCRP ≥5 mg/L and/or ≥1 syndesmophyte(s) on spinal
radiographs were randomized (1:1:1) to SEC (150 or 300 mg; dose-blinded) or SDZ-ADL (40 mg; open label). Patients were
categorized into the following subgroups at BSL: hsCRP ≥5 mg/L (CRP+), hsCRP < 5 mg/L (CRP−), presence of
syndesmophyte(s) (Synd+), absence of syndesmophyte(s) (Synd−), and CRP+Synd+. The proportion of patients with no
radiographic progression (change from BSL in modified Stoke Ankylosing Spondylitis Spinal Score [mSASSS] ≤0.5), mean
change from BSL in mSASSS, and proportion of patients with no new syndesmophytes(s) in each subgroup at week
104 (all as observed) are reported.

Results: Of the 859 patients, 653 (76%) were CRP+, 627 (73%) were Synd+, and 466 (54%) were CRP+Synd+ at BSL.
Demographic and BSL disease characteristics were largely balanced across subgroups and treatment arms, except for
the Synd− group in which mean age, proportion of male patients, and mean time since diagnosis were lower than in other
subgroups (Table 1). All radiographic outcomes at week 104 were similar across treatment arms; however, differences were
observed between subgroups irrespective of the treatment arm. The Synd− subgroup followed by the CRP− subgroup
showed the least progression in all radiographic outcomes (as indicated by the higher proportion of patients with no radio-
graphic progression and no new syndesmophytes, and lower mean change from BSL in mSASSS), across treatment arms
(Figure 1). The CRP+Synd+ subgroup followed by the Synd+ subgroup and the CRP+ subgroup had higher radiographic
progression compared with the Synd− and CRP− subgroups (Figure 1).

Conclusion: Spinal radiographic progression over 2 years was low with no notable difference between SEC and SDZ-ADL
arms regardless of the presence or absence of specific predictive factors for progression (syndesmophytes/elevated CRP).
Expectedly, patients from subgroups without predictive factors (especially Synd−, followed by CRP−) had lowest rates of
radiographic progression. The presence of syndesmophytes is a stronger predictor than the presence of an elevated CRP.

Table 1. Demographic and baseline disease characteristics by subgroup
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Figure 1. Radiographic outcomes at week 104 by subgroup: A) Patients with no radiographic progression (change in mSASSS ≤0.5), B) Mean
change from BSL in mSASSS, C) Patients with no new syndesmophytes
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Background/Purpose: Axial spondyloarthritis (axSpA) is a chronic rheumatic disease which requires optimal management
and disease control. Patients (pts) can experience loss of response in the long term and maintenance of response is an inter-
nationally recommended treatment target.1

Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, has demonstrated
sustained clinical efficacy to Week (Wk) 52 in pts across the full disease spectrum of axSpA in the phase 3 studies BE
MOBILE 1 and 2.2

Here, we report the maintenance of stringent clinical responses through 1 year of treatment with BKZ in pts with non-
radiographic axSpA (nr-axSpA) and radiographic-axSpA (r-axSpA, i.e., AS).3

Methods: In BE MOBILE 1 (NCT03928704; nr-axSpA; pts met ASAS criteria for axSpA) and BE MOBILE
2 (NCT03928743; r-axSpA; pts fulfilled ASAS and modified New York criteria for r-axSpA), pts were randomized to
receive subcutaneous BKZ 160mg every 4 wks (Q4W) or placebo (PBO) to Wk 16. From Wks 16−52, all pts received
BKZ 160mg Q4W.4,5
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Assessment of SpondyloArthritis international Society ≥40% improvement (ASAS40) and Ankylosing Spondylitis Disease
Activity Score (ASDAS) < 2.1 (low disease activity [LDA]) or < 1.3 (inactive disease [ID]) responses to Wk 52 were assessed
among BKZ-randomized pts who responded at Wk 16. Non-responder imputation (NRI), and multiple imputation (MI) were

Figure. Maintenance of ASAS40 and ASDAS LDA (ASDAS <2.1) through 52 weeks of BKZ 160 mg Q4W among Week 16 ASAS40 and ASDAS
LDA responders, respectively, from BE MOBILE 1 and 2
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used for missing ASAS40 and ASDAS data, respectively. Observed case (OC) data and Wk 16 and Wk 52 responder rates
for all BKZ-randomized pts (NRI or MI) are also reported.

The number of treatment-emergent adverse events (TEAEs) to Wk 52 are reported for pts who received ≥1 dose of BKZ.

Results: A total of 128 and 221 pts were randomized to BKZ 160mg Q4W in BE MOBILE 1 and 2, respectively. At Wk
16, 47.7% and 44.8% of these pts achieved the primary endpoint, ASAS40, and this increased to 60.9% and 58.4% at
Wk 52 (NRI, Figure). Of pts that achieved ASAS40 at Wk 16, 82.0% and 83.8% maintained this response at Wk 52 (NRI,
Figure).

ASDAS LDA was achieved by 46.1% and 44.8% of BKZ-randomized pts at Wk 16 of BE MOBILE 1 and 2, respectively; this
increased to 61.6% and 57.1% at Wk 52 (MI, Figure). Of pts that achieved ASDAS LDA at Wk 16, 88.9% and 88.4% main-
tained this response at Wk 52 (MI, Figure).

At Wk 16 of BE MOBILE 1 and 2, ASDAS ID was achieved by 18.8% and 16.4% of BKZ-randomized pts, respectively; and
this increased to 25.2% and 23.4% at Wk 52 (MI). Among Wk 16 ASDAS ID responders, ASDAS ID was maintained by
79.2% and 75.1% at Wk 24, 85.3% and 71.7% at Wk 36, and 88.0% and 58.7% at Wk 52 (MI).

To Wk 52 of BE MOBILE 1 and 2, 183/244 (75.0%) and 249/330 (75.5%) pts reported ≥1 TEAE whilst receiving BKZ,
respectively; 9 (3.7%) and 20 (6.1%) reported serious TEAEs.

Conclusion: Dual inhibition of IL-17F and IL-17A with BKZ provided robust maintenance of stringent clinical responses from
Wk 16 to Wk 52 across the full disease spectrum of axSpA.
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Disclosure: F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Hexal, 2, 6, Janssen, 2, 6, MSD,
2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5, 6; D. van der Heijde: AbbVie, 2, Bayer, 2, BMS,
2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatology BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer,
2, Takeda, 2, UCB Pharma, 2; X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gil-
ead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6; J. Ermann: AbbVie, 2, 5, Boehringer Ingelheim, 5, Jans-
sen, 2, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2; C. Fleurinck: UCB Pharma, 3;U. Massow: UCB Pharma,
3; N. De Peyrecave: UCB Pharma, 3; V. Taieb: UCB Pharma, 3, 11; A. van Tubergen: MSD, 5, Novartis, 2, 5, Pfizer,
2, 5, 6, UCB Pharma, 2, 5; V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake,
2, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6.

Abstract Number: 0524

Efficacy of Certolizumab Pegol in Preventing Anterior Uveitis Flares
Compared with Standard Non-Biologic Treatment: A Matched Control
Study in High-Risk Patients with Axial Spondyloarthritis

Nigil Haroon1, Zeynep Baskurt2, Tina Chim3, Robert Inman4, Diana Paez5, Thomas Kumke6, Rachel Tham7, Mindy Kim8,
Irene van der Horst-Bruinsma9 and Lianne Gensler10, 1University of Toronto, University Health Network, Schroeder
Arthritis Institute, Department of Medicine/Rheumatology, Toronto, ON, Canada, 2Department of Biostatistics,
University Health Network, Toronto, ON, Canada, 3University Health Network, Schroeder Arthritis Institute, Department

1028



of Rheumatology, Toronto, ON, Canada, 4University Health Network, Toronto, ON, Canada, 5University of California San
Francisco, Department of Medicine/Rheumatology, San Francisco, CA, 6UCB Pharma, Monheim am Rhein, Germany,
7UCB Pharma, Slough, United Kingdom, 8UCB Pharma, Atlanta, GA, 9Radboud University Medical Centre, Department of
Rheumatology, Nijmegen, Netherlands, 10University of California San Francisco, Department of Medicine, Division
of Rheumatology, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Treatment: AxSpA Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Acute anterior uveitis (AAU) is the most common extra-musculoskeletal manifestation in axial spon-
dyloarthritis (axSpA), affecting more than a third of patients. However, long-term interventional placebo-controlled studies
are lacking due to ethical challenges. This study aimed to evaluate anterior uveitis flares rate in patients with axSpA who
are at high risk of recurrent uveitis when treated with the PEGylated Fc-free TNF inhibitor certolizumab pegol (CZP) com-
pared with standard non-biologic care.

Methods: In the C-VIEW study (NCT03020992), CZP was administered to patients with a high risk of uveitis flares
(i.e., those with active axSpA, human leukocyte antigen-B27 [HLA-B27] positivity, and a history of recurrent AAU [≥2 AAU
flares in total; ≥1 in the year prior to baseline]). This was an open-label, multicenter study where patients received CZP for
96 weeks; data up to Week 48 were used in the present analysis. The number of AAU flares in C-VIEW were compared to
those seen in matched high-risk patients with non-biologic standard care from two North American axSpA centers who
were followed up for 48 weeks. Inverse probability weighting (IPW) was performed to adjust for potential confounders, fol-
lowed by Poisson regression, adjusted for follow-up time, to test the effect of treatment with CZP.

Results: A total of 89 patients received CZP and completed the C-VIEW study, while 66 bio-naïve patients (40 from the Uni-
versity of California, San Francisco and 26 from the University of Toronto) qualified as comparator with no exposure to bio-
logic therapy during the 48-week follow-up period. All patients were HLA-B27 positive and had at least one episode of
AAU before the baseline visit. Symptom duration and baseline CRP levels were similar in the two groups. Following IPW,
there were no statistically significant differences in mean BASDAI and distribution of ASDAS disease activity states at base-
line between the CZP treatment and comparator groups. Conventional synthetic DMARD use was similar between groups at
baseline and during follow-up. The mean number of AAU flares (mean ± standard deviation) was significantly lower
(p< 0.001) with CZP (0.42±0.81) than in the matched comparator population (1.3±1.47). In the final model after IPW, there
was an 87% reduction in AAU flares (p≤0.001) associated with CZP treatment (Table).

Table. Results of the final model after IPW
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Conclusion: This matched control study supports the benefit of CZP over standard non-biologic treatment in reducing
anterior uveitis flares among high-risk patients with axSpA, highlighting its potential as a promising therapeutic option in
managing this debilitating ocular manifestation in axSpA.
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Background/Purpose: In patients (pts) with axial spondyloarthritis (axSpA), tumor necrosis factor inhibitors (TNFi) are the
usual first line biologic treatment, yet many pts may experience loss of response over time, and some are intolerant to
TNFis.1 Typically, response to second line biologics is limited in TNFi-inadequate responders (IR).

Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A. In the phase 3 BE
MOBILE 1 and 2 studies, BKZ treatment resulted in rapid and sustained improvements in efficacy outcomes through
52 weeks (wks) in pts with active non-radiographic (nr-)axSpA and radiographic (r-)axSpA (i.e., AS).2,3 In studies of BKZ in
psoriatic arthritis, similar efficacy between TNFi-naïve and TNFi-IR pts were observed.4 Here, we report the efficacy of
BKZ in TNFi-naïve or -IR pts with active nr-axSpA and r-axSpA through Wk 52 across multiple key endpoints.

Methods: In BE MOBILE 1 (nr-axSpA; NCT03928704) pts met Assessment of SpondyloArthritis international Society
(ASAS) classification criteria and in BE MOBILE 2 (r-axSpA; NCT03928743) pts fulfilled modified New York and ASAS cri-
teria. Pts were randomized to receive subcutaneous BKZ 160 mg every 4 wks (Q4W) or placebo (PBO) then BKZ 160 mg
Q4W from Wk 16. This post hoc analysis reports pooled mean efficacy data, including disease activity, MRI inflammation,
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physical function, and quality of life (QoL), through Wk 52 of BE MOBILE 1 and 2, stratified by TNFi status (naïve/IR). TNFi-IR
pts are defined as those who experienced loss of efficacy, contraindication or intolerance to prior TNFi treatment.

Results: This pooled analysis included 505 TNFi-naïve and 81 TNFi-IR pts. 302/505 (59.8%) TNFi-naïve and 47/81 (58.0%)
TNFi-IR pts were randomized to BKZ.

Table. Pooled efficacy endpoints across BE MOBILE 1 and 2 in TNFi-naïve and -IR patients

Figure. Achievement of ASAS40 and ASDAS<2.1 (LDA) over 52 weeks in TNFi-IR and TNFi-naïve patients, pooled across BE MOBILE 1 and 2
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At Wk 16, the proportion of pts achieving ASAS40 and AS Disease Activity Score (ASDAS)< 2.1 (low disease activity) were
higher in BKZ-randomized TNFi-naïve/-IR pts vs PBO. In both TNFi-naïve/-IR continuous BKZ-treated pts, responses
were similar and increased to Wk 52 (Figure). Similar substantial reductions from baseline in ASDAS-CRP and MRI inflam-
mation by Wk 16 were also achieved with BKZ vs PBO in both TNFi-naïve and IR pts; in continuous BKZ-treated pts this
was sustained or further improved through 52 wks. Comparable improvements in physical function, nocturnal spinal pain
and ASQoL were observed through 52 wks with BKZ in TNFi-naïve/-IR pts(Table).

Conclusion: Across the full disease spectrum of axSpA, BKZ treatment resulted in clinically relevant improvements in key
efficacy outcomes vs PBO, including suppression of inflammation and improvements in physical function and QoL, regard-
less of prior TNFi exposure. The improvements with BKZ at Wk 16 were sustained to Wk 52. References:1. Noureldin
B. Rheumatology (Oxford). 2018;57(suppl 6); 2. Boel A. Ann Rheum Dis. 2019;78:1545–9; 3.Baraliakos X. Arthritis Rheuma-
tol. 2022;74 (suppl 9); 4. Mease P. Arthritis Rheumatol. 2022;74 (suppl 9).
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Background/Purpose: Axial spondyloarthritis (axSpA) severely impairs physical function and health-related quality of life
(HRQoL).1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, met all pri-
mary and ranked secondary endpoints at Week (Wk) 16 in patients (pts) with axSpA in the phase 3 studies BE MOBILE
1 and 2; efficacy was sustained to Wk 52.2

Here, we assess the impact of BKZ on physical function and HRQoL in pts with axSpA to Wk 52.
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Figure 2. (A) Mean ASQoL (MI) and (B) ASQoL improvement of ≥4 points (NRI) from baseline to Week 52

Figure 1. (A) Mean BASFI (MI) and (B) proportion of patients achieving BASFI score ≤2 (NRI) to 52 weeks
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Methods: BE MOBILE 1 (NCT03928704; non-radiographic [nr-] axSpA) and 2 (NCT03928743; radiographic [r-] axSpA;
i.e., AS)3 were randomized, placebo (PBO)-controlled trials comprising a 16-wk double-blind period followed by a 36-wk
maintenance period. Pts were randomized to subcutaneous BKZ 160 mg every 4 wks (Q4W) or PBO; from Wk 16 PBO-
randomized pts switched to BKZ 160 mg Q4W (PBO/BKZ). Physical function was assessed by BASFI (0–10) and HRQoL
by AS quality of life questionnaire (ASQoL; 0–18).

We report mean BASFI and ASQoL scores to Wk 52 with multiple imputation (MI), and proportion of pts achieving low BASFI
score (≤2) and clinically relevant ASQoL improvement (≥4-point reduction from baseline [BL])4 with non-responder imputation.
Proportion of BKZ-randomized pts impacted by each ASQoL item (i.e., responded “yes”) to Wk 52 is reported as observed.

Figure 3. Proportion of BKZ-randomized patients providing “yes” responses to individual ASQoL items (OC)
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Results: 254 pts with nr-axSpA (BKZ: 128; PBO: 126) and 332 with r-axSpA (BKZ: 221; PBO: 111) were randomized. Mean
BL BASFI and ASQoL indicated impaired physical function and HRQoL (Figure 1A, 2A).

At Wk 16, significantly greater reductions from BL (i.e., improvement) in BASFI and ASQoL were observed in BKZ-treated
pts vs PBO (p< 0.001; reference-based MI). Mean scores remained low or decreased at Wk 52 in both BKZ-randomized
vs PBO/BKZ pts for BASFI (nr-axSpA: 2.5 vs 2.7; r-axSpA: 2.5 vs 2.4) and ASQoL (3.6 vs 4.1; 3.4 vs 2.9; Figure 1A, 2A).

A higher proportion of BKZ- vs PBO-treated pts achieved BASFI ≤2 and ≥4 ASQoL reduction from BL at Wk 16; these pro-
portions were sustained or improved to Wk 52, and were similar among BKZ-randomized vs PBO/BKZ pts for BASFI ≤2 (nr-
axSpA: 44.5% vs 45.2%; r-axSpA: 44.3% vs 46.8%) and ≥4 ASQoL reduction from BL (56.8% vs 54.1%; 61.5% vs 65.6%;
Figure 1B, 2B).

ASQoL items impacting ≥66% of BKZ-randomized pts with nr-axSpA and r-axSpA at BL were items 10 (it takes a long time
to get going in the morning; 85.9% and 76.5%), 14 (pain is always there; 76.6% and 72.4%), 12 (I get tired easily; 74.2% and
75.6%), 4 (I struggle to do jobs around the house; 74.2% and 66.1%), and 8 (I keep stopping to rest; 68.0% and 74.2%).
Reductions from BL were seen in the proportion of pts responding “yes” to each ASQoL item through 52 wks of BKZ treat-
ment; the greatest reductions at Wk 52 were in items 10 (nr-axSpA: –65.0%; r-axSpA: –49.5%) and 14 (–53.9%; –50.0%;
Figure 3).

Conclusion: BKZ resulted in high proportions of pts achieving improvements in physical function and HRQoL through
52 wks of treatment across the full disease spectrum of axSpA.

References:1. Strand V. J Clin Rheumatol 2017;23:383–91; 2. Baraliakos X. Arthritis Rheumatol 2022;74(suppl 9); 3.
Boel A. Ann Rheum Dis 2019;78:1545–9; 4. Hoepken B. Qual Life Res. 2021;30:945–54.
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Background/Purpose: Pain and fatigue have been identified by patients (pts) as key features of PsA, driving the impact on
their health-related quality of life.1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition
to IL-17A, has demonstrated meaningful improvements in pain and fatigue outcomes to 16 weeks (wks) vs placebo (PBO) in
pts with active PsA.2,3 In this study, pt-reported pain and fatigue outcomes are reported up to 1 year from two phase 3 stud-
ies of BKZ in pts with PsA.

Methods: BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) were two phase 3 trials assessing BKZ in pts
with active PsA who were biologic DMARD (bDMARD)-naïve or had inadequate response or intolerance to 1–2 TNF-α inhib-
itors (TNFi-IR), respectively. Both trials had a 16-wk double-blind, PBO-controlled phase.

Table. Patient-reported symptoms at Week 40/52
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Pts in BE OPTIMAL were randomized 3:2:1 to subcutaneous (sc) BKZ 160 mg every 4 wks (Q4W), PBO, or reference
(sc adalimumab [ADA] 40 mg Q2W). At Wk 16, PBO pts switched to receive BKZ until Wk 52 (PBO/BKZ); pts receiving
BKZ or ADA continued their dosing until Wk 52. BE OPTIMAL ADA data are not reported here. Pts in BE COMPLETE were
randomized 2:1 to sc BKZ 160 mg Q4W or PBO. Along with BE OPTIMAL Wk 52 completers, pts who completed Wk 16 of
BE COMPLETE were eligible to enter an open-label extension, BE VITAL (NCT04009499); PBO pts switched to BKZ
(PBO/BKZ) on entry (36 wks of BKZ treatment to Wk 52); BE COMPLETE plus BE VITAL is referred to as ’BE COMPLETE’
hereafter.

Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-Fatigue) subscale Minimum Clinically Important Difference
(MCID; ≥4-point improvement from baseline [BL]) and change from BL (CfB), along with Pt’s Assessment of Arthritis Pain
(PtAAP) CfB and clinically important improvements (≥30/50/70%), are reported up to 1 year. BE COMPLETE FACIT-Fatigue
values were collected toWk 40 only. Non-responder and multiple imputation (NRI, MI) were used for missing binary and con-
tinuous variables.

Results: Overall, 770/852 (90.4%) and 347/400 (86.8%) pts completed Wk 52 of BE OPTIMAL and BE COMPLETE,
respectively.

Figure. (A) FACIT-Fatigue MCID and (B) PtAAP 50 responders up to Week 40/52 [NRI]
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At Wk 16, BKZ-treated pts achieved greater improvements in pain and fatigue outcomes vs PBO pts (Figure); improve-
ments were sustained fromWk 16 to Wk 52 on BKZ treatment. For PBO/BKZ pts, pain and fatigue outcomes improved fol-
lowing switch to BKZ (Table).

Of pts with FACIT-Fatigue ≤48 at BL, FACIT-Fatigue MCID was achieved by 208/383 (54.3%) BKZ and 139/259 (53.7%)
PBO/BKZ pts at Wk 52 in BE OPTIMAL, and 146/250 (58.4%) BKZ and 54/121 (44.6%) PBO/BKZ pts at Wk 40 in BE COM-
PLETE (Table, Figure). At Wk 52, PtAAP 50 was achieved by 243/431 (56.4%) BKZ and 158/281 (56.2%) PBO/BKZ pts in
BE OPTIMAL, and 152/267 (56.9%) BKZ and 56/133 (42.1%) PBO/BKZ pts in BE COMPLETE.

Conclusion: Treatment with BKZ resulted in sustained improvements in pt-reported pain and fatigue from Wk 16 up to
1 year in both bDMARD-naïve and TNFi-IR pts with active PsA, with clinically meaningful improvements observed in over half
of pts. Improvements in pt-reported pain and fatigue were similar between the two studies, demonstrating consistent
responses in bDMARD-naïve and TNFi-IR pts.

References:1. Ogdie A. RMD Open 2020;6:e001321;2. McInnes IB. Lancet 2023;401:25–37; 3. Merola JF. Lancet
2023;401:38–48.
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Background/Purpose: Ankylosing spondylitis (AS) is associated with increased cardiovascular disease, but there are lim-
ited data as to whether prolonged treatment with non-steroidal anti-inflammatory drugs (NSAIDs) increases the cardiovas-
cular risk in AS patients. We aimed to examine the risk of cardiovascular disease associated with long-term use of NSAIDs
in a large real-world AS cohort.

Methods: A nationwide population-based cohort of patients with AS and matched controls without AS were analysed. The
primary outcome was cardiovascular disease, a composite outcome of ischemic heart disease, stroke, or congestive heart
failure. Long-term use of NSAIDs was defined as use of NSAIDs for more than 365 cumulative defined daily doses. The
association between long-term use of NSAIDs and incident cardiovascular disease was examined using a multivariable
Cox proportional hazards regression model in both AS and non-AS populations.

Results: Among 19,775 patients with AS and 59,325 matched controls without AS, there were 1,663 and 4,308 incident
cases of cardiovascular disease, showing an incidence of 16.9 and 13.8 per 1,000 person-years, respectively. Long-term
use of NSAIDs increased the risk of cardiovascular disease in non-AS controls (adjusted hazard ratio [aHR], 1.64; 95% CI,
1.48–1.82). In contrast, long-term use of NSAIDs did not increase the risk of cardiovascular disease in AS patients (aHR,
1.06; 95% CI, 0.94–1.20; adjusted for age, sex, socioeconomic status, body mass index, smoking status, hypertension,
diabetes, hyperlipidemia, and tumor necrosis factor inhibitor use).

Conclusion: Prolonged NSAID treatment in AS patients may not be as harmful as in the general population regarding
cardiovascular risk.

Disclosure: S. kim: None; J. kim: None; J. Yoon: None; b. Kim: None; H. Lee: None; S. Park: None; J. Choe: None.
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Background/Purpose: Individualized treatment strategies are of high importance in the treatment of patients with axial
spondyloarthritis (axSpA). IL-17A inhibition has demonstrated good efficacy on axSpA. Nevertheless, approx. 30% of the
patient will not achieve remission after initiation of systemic therapy. Therefore, the identification of patient characteristics
leading to higher response rates to bDMARD treatments are important to guide treatment choice and its adjustments in clin-
ical routine care to promote an improved outcome. An adapted machine learning approach (cluster analysis) is used to ana-
lyze baseline (BL) patient characteristics to detect clinical patterns of disease activity in axSpA patients treated with
secukinumab (SEC) in a non-interventional trial.

Methods: Data from 621 patients enrolled in the German non-interventional AQUILA study with active axSpa, whose first SEC
treatment occurred nomore than 4 weeks prior to BL, was analyzed. All patients were included, irrespective of treatment response
We identified patient groups by applying an extended version of themachine learningmethod of hierarchical density-based cluster-
ing (HDBSCAN) to BL data, where features included patient and disease characteristics variables as well as standardized patient-
reported outcome (Table 1).Feature groups with high numbers of missing values were initially excluded, and subsequent clustering
was performed to achieve the stepwise integration of all features. At each step, an additional feature group was included in a re-
clustering using a complete subset of subjects. This led to a further split of some of the original clusters. For every final cluster, dis-
ease activity over the course of the study was visualized including patient and physician-derived assessments.

Results: The machine learning approach resulted in the categorization of 7 clusters of patients and outliers (n=139, cluster
-1)(Fig.1). The primary focus of this analysis lies on medially relevant clusters, which exhibit similar characteristics including
little prior and ongoing therapy, but differ in their sex (cluster 5: n=89, female; cluster 6: n=172, male, Fig. 2A). While women
had a significantly higher subjective ASAS-HI (p=.003, Fig 2B), BASDAI was comparable in both groups at BL. At week

Table 1: Overview of dataset characteristics of 621 axSpA patients at baseline, across all 7 clusters. *Total n can differ from 621 in table, due to
missing values; ** Chronic heart failure, stroke, or coronary heart disease
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Figure 1 Result of multistage clustering of BL characteristics of 621 active axSpA patients. The clustering reveals 7 clusters and outliers (cluster –1).
Important cluster characteristics: 5, predominantly female; 6, predominantly male. The scatterplot of the patient characteristics is created by the
dimension reduction TSNE to 2 dimensions and thus has arbitrary units on the axes.

Figure 2 (A) Median BL characteristics of patients of cluster 5 and cluster 6 (B) Mean ASAS with standard error of patients of cluster 5 and cluster
6 over the course of the study up to W52 (visit 6). Cluster 5 has significantly higher values at BL (p=.003). (C) Mean BASDAI with standard error of
patients of cluster 5 and cluster 6 over the course of the study up to W52 (visit 6). (D) Mean CRP with standard error of patients of cluster 5 and
cluster 6 over the course of the study up to W52 (visit 6). Cluster 6 has significantly higher values at BL (p=.04) and a stronger improvement over
trail (BL – V6, p=.001).
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52 disease activity (ASAS-HI and BASDAI, Fig 2B, 2D) did not differ significantly between both groups. At BL CRP was sig-
nificantly higher among male patients (p=.04, Fig 2C) and showed stronger improvement after one year of SEC treatment
(p=.001, Fig 2C), leading to a comparable mean outcome (4.0 vs. 3.9).

Conclusion: We present a machine learning approach applied to the heterogeneous axSpA cohort from AQUILA. Differ-
ences were found in the two clusters which differ primarily in sex. At BL, female patients had higher subjective ASAS-HI while
male axSpA patients showed higher CRP values whereas BASDAI was comparable. No differences in disease activity
remain at week 52. This initial difference in disease perception between male and female groups converges to similar out-
comes after 1 year of SEC therapy, emphasizing the treatment’s effectiveness across sexes.
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2, 5; J. Brandt-Juergens: AbbVie/Abbott, 2, 6, Affibody, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead,
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2, 6; F. Behrens: AbbVie/Abbott, 2, 5, 6, Affibody, 2, Amgen, 2, 5, 6, Bionorica, 2, 5, 6, Boehringer-Ingelheim, 2, 5,
6, Bristol-Myers Squibb(BMS), 2, 5, 6, Chugai Pharma GmbH, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Genzyme,
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Background/Purpose: Physical activity is associated with reduced pain, improved mobility and physical function in people
with ankylosing spondylitis (AS) and plays a crucial role in AS management. Despite this, the impact of pharmacologic inter-
ventions on physical activity is rarely measured or reported in clinical research. Wearable technology enables passive collec-
tion of objective physical activity data. We previously demonstrated high levels of wearable device adherence in patients with
active AS in the SELECT-AXIS 2 phase 3 trial and reported this cohort’s baseline physical activity patterns.1 Here, we eval-
uated the effect of upadacitinib (UPA) vs placebo (PBO) on physical activity in this patient cohort through 14 weeks (wks).

Methods: Patients with active AS with an inadequate response or intolerance to biologic DMARDs (bDMARD-IR) were ran-
domized to receive UPA 15 mg once daily or PBO.2 As part of the study design, patients were required to wear a medical-
grade wrist-worn actigraphy device during the 14-wk, PBO-controlled portion of the study. For inclusion in physical activity
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analyses, patients needed to have at least 3 adherent days (defined as 16 hrs per day of device usage) out of the first 7 days
after trial entry. The percent change from the first wk of the study (defined as baseline) in mean daily steps was evaluated
over 14 wks. Changes in physical activity were also assessed in the subsets of patients who demonstrated an active
(≥5000 steps per day per day) or sedentary lifestyle (< 5000 steps per day) at baseline. Group-wise nominal P values for

Figure 1. Percent Change From Baseline in Physical Activity Through 14 Weeks in the SELECT-AXIS 2 Study Cohort
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comparison of UPA vs PBO groups through 14 wks were calculated by mixed model repeated measures analysis, with
comparisons at each wk performed by one-way analysis of variance.

Results: Of 420 total patients, physical activity data were collected from 394 participants, and 312 (UPA, n=154; PBO,
n=158) met minimal adherence criteria based on their first 7 days of study participation. In these patients, adherence was
83.5% of study days through 14 wks.1 Patients treated with UPA had numerically higher mean daily step counts than those
treated with PBO, with an 11-percentage point improvement vs PBO at wk 14 (mean absolute difference of 345 steps per
day; P < .05) (Fig 1A). In patients with a sedentary lifestyle at baseline, a 22% improvement in the mean daily step count
was observed with UPA from baseline to wk 14 compared to a 4% improvement with PBO (mean absolute difference of
264 steps per day), although these differences were not significant (Fig 1B). Patients with an active lifestyle at baseline also
showed numerically better maintenance of their daily step counts over 14 wks with UPA compared to PBO where step
counts declined over time (Fig 1C).

Conclusion: In bDMARD-IR AS patients, UPA treatment led to numerically greater improvements compared to PBO in
physical activity as measured by a wearable device over 14 wks, especially in sedentary patients. These findings support
the utility of passively collected actigraphy measurements to monitor the effect of a targeted therapy on physical activity
and further exploring possible heterogeneous effects on step count depending on baseline activity.

1. Mease et al. Ann Rheum Dis. 2023;82:626.

2. van der Heijde et al. Ann Rheum Dis. 2022;81:1515–23.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Lilly, 2, 5,
Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; R. Grainger: AbbVie, 2, 6, Cornerstones, 6, Janssen,
6, Novartis, 2, Pfizer, 6; D. Webster: AbbVie, 3, 11; J. Shen: AbbVie, 3, 11; A. Biljan: AbbVie, 3, 11; A. Shmagel: Abb-
Vie, 3, 11; P. Wung: AbbVie, 3, 11; P. Mease: AbbVie, 2, 5, 6, Acelyrin, 2, Aclaris, 2, Amgen, 2, 5, 6, Boehringer Ingel-
heim, 2, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, 6, Galapagos, 2, Gilead, 2, GlaxoSmithKline, 2, Inmagene,
2, Janssen, 2, 5, 6, MoonLake Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCBPharma, 2, 5, 6, Ventyx,
2, Xinthera, 2.
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Background/Purpose: To investigate the effects of anti-tumor necrosis factor (anti-TNF) treatment on lipid profiles and
identify risk factors for elevated total cholesterol (TC) after the treatment in ankylosing spondylitis (AS) patients.

Table 1. Risk factors for increased total cholesterol after 3 months of anti-tumor necrosis factor treatment

Figure 1. Changes in CRP and lipid particles after anti-TNF treatment. CRP, c-reactive protein; TNF, tumor necrosis factor; HDL, high-density lipo-
protein; LDL, low-density lipoprotein
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Methods: A retrospective cohort study analyzed AS patients who received first-line anti-TNF treatment. Patients excluding
underage and those on lipid-lowering agents, with at least nine months of follow-up were included. One-way ANOVA with
repeated measures assessed the impact of anti-TNF inhibitors on disease activity and lipid profile (TC, Low-density lipopro-
tein [LDL], High-density lipoprotein [HDL], and triglycerides [TG]). Univariable and multivariable linear regression identified risk
factors for elevated TC after 3 months of anti-TNF treatment.

Results: A total of 320 AS patients were enrolled (78.4% male, mean age 34.3 ± 10.8 years). TC and TG levels significantly
increased particularly within the first 3 months of anti-TNF treatment, while LDL and HDL levels did not show significant
changes. Changes in inflammatory markers and lipid particles (TC, LDL, TG) were strongly correlated over time, but HDL
showed no significant correlation. Older age, higher baseline ESR, and lower baseline LDL levels were identified as risk fac-
tors for elevated TC after 3 months of anti-TNF treatment.

Conclusion: In AS patients, anti-TNF treatment has been found to increase lipid particles, potentially due to its anti-
inflammatory effects. Future research should explore the clinical implications of dyslipidemia, particularly the occurrence of
cardiovascular events, following anti-TNF treatment in AS patients.

Disclosure: I. Kwon: None; b. nam: None; N. Choi: None; J. Shin: None; S. lee: None; T. Kim: None.
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Background/Purpose: Anti-tumor necrosis factor (TNF) agents have proven to be effective in treating Ankylosing spondy-
litis (AS). However, a significant number of patients discontinue or switch their anti-TNF agent for various reasons. Previous
studies have been limited in scope, primarily focusing on drug retention rates or utilizing cohorts with short follow-up dura-
tions. The objective of this study is to investigate the factors associated with cause-specific discontinuation of long-term
anti-TNF agent use in patients with AS.

Methods: AS patients who initiated the first-line anti-TNF agent between 2004 and 2018 and continued the treatment for at
least 2 years were enrolled in the study. Patients with concomitant inflammatory bowel disease were excluded. The index
date was defined as the date of initiation of the first-line anti-TNF agent, and the observation period lasted until the last visit,
discontinuation of the first-line anti-TNF agent, or September 2022. The reasons for discontinuation of the first-line anti-TNF
agent were categorized into 1) clinical remission, 2) lack of efficacy, 3) adverse events, and 4) other reasons including loss to
follow-up, cost, or reimbursement issues. The cumulative incidence function curve was used to visualize the cumulative
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failure rates over time for each specific reason. Univariate and multivariate cause-specific hazard models were utilized to
identify factors associated with cause-specific discontinuation of the first-line anti-TNF agent.

Results: A total of 429 AS patients were included in the study, with 121 on adalimumab (ADA), 176 on etanercept (ETN),
89 on infliximab (INF), and 43 on golimumab (GLM). The median overall survival on the first-line anti-TNF agent was 10.6
(7.9-14.5) years. Among the patients, 103 (24.0%) discontinued the first-line anti-TNF agent, with 36 (34.9%) due to

Table 1. Multivariable cause-specific hazard model for discontinuation of long-term anti-TNF agent use in AS patients

Figure 1. Cumulative incidence function according to anti-TNF agents
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inefficacy, 31 (30.1%) due to sustained clinical remission, 15 (14.6%) due to adverse events, and 21 (20.4%) due to other
reasons. Patients treated with ETN had a lower risk of discontinuation due to sustained clinical remission compared to those
on ADA (Hazard ratio [HR] 0.45 [0.21-0.99], P=0.048). Higher baseline BASDAI (HR 1.31 [1.04-1.65], P=0.023) and use of
INF were associated with a higher likelihood of discontinuation due to inefficacy compared to ADA (HR 4.53 [1.45-14.16],
P=0.009). Older age was related to an increased risk of discontinuation due to infection-related adverse events (HR 1.07
[1.02-1.12], P=0.005), and current smoking was a risk factor for discontinuation due to other reasons (HR 6.22
[1.82-21.28], P=0.004).

Conclusion: Several factors influencing cause-specific discontinuation of long-term anti-TNF treatment were identified in
our study. Further investigation is needed to understand the underlying reasons for these phenomena. This knowledge is
valuable for improving personalized medicine in the management of patients with AS, as it allows for more informed
decision-making and the customization of treatment plans based on individual patient characteristics.

Disclosure: b. nam: None; N. Choi: None; B. Koo: None; J. Kim: None; J. Shin: None; S. lee: None; k. Joo: None;
T. Kim: None.
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Background/Purpose: Randomized-controlled trials (RCTs) done in axial spondyloarthritis (axSpA) patients have shown
that remission in axSpA (including nonradiographic axSpA) patients treated without b/tsDMARDs (TNFα blockers, IL-17A
blockers, JAK inhibitors)(BIOL) occurs infrequently. Few are known about remission rate (RR) with large cohort in daily clin-
ical practice.

The purpose of this study was to assess the remission rate (RR) in axSpA patients in the real life, and to compare the RR in
axSpA patients on NSAIDs to RR for those on BIOL.

Methods: This cross-sectional study reviewed clinical data from a single center from 01/2013 to 01/2023. Last visit available
for clinical assessment was evaluated. Disease activity was measured using the Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI), and the Ankylosing Spondylitis Disease Activity Score (ASDAS) using the C-reactive protein. Remission was
defined as BASDAI < 4 and ASDAS < 1,3.

Results: Data from 873 axSpA patients were reviewed. 529 were men (60.3 %). In the entire cohort, 653 BASDAI and
409 ASDAS were recorded. The RR according to the BASDAI was 46.7% (n =305), and 20.3 % for the ASDAS (n = 83).
To look for the treatment-related RR, we stratified by the treatment (NSAIDs vs Biologics). We had 441 patients on NSAIDs
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(250 men, 56.7 %) and 432 on BIOL (279 men, 64.6 %). 287 BASDAI were available for NSAIDs and 366 for BIOL.
132 patients on NSAIDs (46 %) and 173 on BIOL (47.3%) were in remission for BASDAI. Regarding ASDAS (table below),
data from 158 patients on NSAIDs and 251 on BIOL were available. Out of them, 34 (21.5 %) and 49 (19.5 %) were in remis-
sion for NSAIDs and BIOL respectively. Chi-square test: p = NS.

Conclusion: Based on the ASDAS, The overall RR in our axSpA cohort was around 20%, even in the NSAIDs group. When
we added patients on low disease activity (LDA) according to the ASDAS score, the overall proportion of patients with inac-
tive disease or LDA was quite the same in both groups and slightly above 40 %. In daily practice, we should probably better
define the remission in axSpA.

Disclosure: F. Natalucci: None; P. KRUG: None; A. DE SOUSA LEITE: None; T. Sokolova: None; P. Durez: None;
M. Stoenoiu: None; A. NZEUSSEU TOUKAP: None.
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Background/Purpose: The recent recommendations from EULAR-ASAS for Axial Spondyloarthritis (AxSpA) call for
decreasing biologic (b)DMARDs after an extended period of remission. This is especially relevant in underdeveloped coun-
tries, where patients pay out of pocket for their healthcare and are exposed to higher risks of opportunistic infections with
bDMARD therapy. Despite sharing the same issues of infections and expenses, there is no clear evidence for the tapering
strategy of targeted synthetic DMARDs in AxSpA. We aimed to study whether TOFA can be tapered in patients with AxSpa,
assess the risk of flares, time to flare, and factors associated with flares.

Methods: Patients with AxSpA (ASAS criteria) on tofacitinib (TOFA) in remission or low disease activity (ASDAS CRP < 2.1)
state for at least three months, were gradually tapered off TOFA. The drug was tapered at the treating physician’s discretion,
with each visit accompanied by an evaluation of the disease activity. Co-treatment with conventional(c) DMARDs, but not
bDMARDs was permitted. Tofacitinib was resumed at the previous dose in case of flares, defined at the treating physician’s
discretion.

Table: Distribution of ASDAS values in both groups.
ASDAS
< 1.3

ASDAS
≥ 1.3 < 2.1

ASDAS
≥ 2.1 ≤3.5

ASDAS
> 3.5

NSAIDs (n = 158) N = 34 (21.5%) N = 35 (22.2%) N = 60 (38%) N = 29 (18.4%)
BIOL (n = 251) N = 49 (19.5%) N = 58 (23.1%) N = 93 (37.1%) N = 51 (20.3%)
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Flare-free survival was visualized by Kaplan-Meir curves. To determine factors associated with flares, covariates with a
p-value of < 0.2 on univariate analysis (age, radiographic disease, cDMARD use in the past, ASDAS CRP > 3.5 at baseline)
were included for multivariate Cox regression modelling. Data are expressed as median and interquartile range.

Results: The study included 54 patients, aged 38 years(29.75–46.75), 75% males, and a disease duration of 6 (9–17.5)
years. Three-fourths had radiographic disease, and 30 of 44 (68.1%) were HLA-B27 positive. Amongs the extra-articular
features,uveitis was observed in 9(16.7%).

Before TOFA initiation, ASDAS-CRP was 3.1(2.4-3.5), 24 (44.4%) had used cDMARDs, and 20 (37%) had used bDMARDs.
Reasons for shifting to TOFA were an inadequate response to cDMARD or bDMARD in 36 (66.7%) cases; financial consid-
erations with bDMARD therapy in 14 (26%), and adverse drug reactions in four (7.4%). TOFA was started at a full dose of
70 mg/week in 47 (87%), and 41 (76 %) received concomitant sulfasalazine but no bDMARDs were used with TOFA.

ASDAS CRP was 0.3 (0.9-1.7) at 3 months (3-5.25) of full dose TOFA. During tapering, 23 (42.6%) patients flared, with the
median time to flare being 18 months (CI 12.5-23.4)(Figure 1,2). All patients who flared re-attained remission after restoring
the TOFA dose to the previous dose.

Figure 2: Outcomes stratified by dose tapering of Tofacitinib

Kaplan Meir survival analysis with time from onset of TOFA dose tapering and flare as the event
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At a median of 7.3 months (3-17.4) of TOFA tapering, 39 (70%) were in remission with4 (10.5%) on >75%, 32( 84.2%) on
25-75% and 2(5.2%) on >25% of full TOFA dosage.

In multivariate Cox regression, radiographic disease [0.01, 7(1.6-31)], prior cDMARD [0.02, 0.3(0.1-0.8)] and ASDAS CRP
>3.5 prior to initiation of TOFA [0.005, 3.4(1.4-8.1)] use were linked with flare.

Conclusion: This real-world data provides proof of concept that TOFA tapering is viable in the management of AxSpA.
Flares can be managed by increasing the dose of TOFA to the previous effective level. This can pave the way for randomized
controlled studies to determine the optimum tapering strategy, as well as long-term cohort studies to see the effects on
radiographic progression.

Disclosure: P. Mehta: None; S. Saijan: None; J. George: None; S. Ahmed: Cipla, 6, DrReddy’s, 6, Janssen, 6, Novar-
tis, 6, Pfizer, 6; B. Meghnathi: None; P. Shenoy: None.
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Background/Purpose: Ankylosing spondylitis (AS) is estimated to affect up to 1,647,500 Americans, resulting in significant
disability and lost productivity for affected individuals. Biologic medications reduce disease activity and improve functional
outcome in those with AS, but they are expensive and may be difficult to access. Individuals of lower socioeconomic status
(SES), minorities (specifically African American or Latinx), and women may be less likely to receive biologic treatment, result-
ing in poorer functional outcomes The objective of this study was two-fold: 1) to develop a multi-ethnic longitudinal AS
cohort for analysis of clinical features, demographics, SES, race/ethnicity, sex and treatment patterns and 2) to analyze
the effects of these factors on the prescription of a biologic agent.

Methods: Data from the electronic medical record of an urban academic health system were analyzed between January
1, 2010 and September 12, 2020.Subjects had at least one ambulatory encounter and diagnostic codes of M45 (ICD-10)
or 720 (ICD-9). Independent variables included insurance information, address with zip code, race/ethnicity and sex. Social
Deprivation Index (SDI) was utilized as a measure of SES. Patients were removed from the analysis if they were in a correc-
tional facility or did not list a residential address in the chart. The dependent variable was prescription of at least one biologic
medication. Multivariate logistic regression was performed using R Statistical Programming Software.

Results: Our cohort included 430 patients total; 423 were included in the multivariate analysis. Seven patients were
removed due to lack of SDI information. Non-Hispanic Blacks made up 30% of the cohort, with Latinx and Non-Hispanic
Whites representing 21% and 30% respectively (Fig 1). Women made up 37% of the cohort (Fig 2). Men were prescribed
biologic agents more often than women. Non-Hispanic Blacks and Latinx had increased odds of receiving biologic therapy
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compared with Non-Hispanic Whites. Insurance status and SDI did not affect the odds of receiving a biologic agent. The
odds of receiving biologic therapy decreased 0.962 (CI 0.946, 0.978) with each year of age (Fig 3).

Conclusion: In a large multiethnic cohort of patients with AS, biologic therapy was prescribed more often for males, Non-
Hispanic Blacks and Latinx. Low SES, measured by SDI, and insurance status did not affect the odds of receiving a biologic
agent. This study suggests that SES did not prevent patients with AS from receiving biologic therapy. The reasons for differ-
ential prescribing by race/ethnicity would benefit from further study.

Figure 1. Race/Ethnicity Distribution of Cohort

Figure 2. Sex Distribution of Cohort
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Background/Purpose: Before COVID pandemic, rheumatologists were not confident with telehealth for the need to
adquire new technology, need of specific training and poorer reimbursement (1). Two groups of rheumatoid arthritis
(RA) patients have been identified in a study of PROMS-based telehealth use (2): the keen and the reluctant.

Explore the degree of acceptance of asynchronous telehealth followup with whatsapp platform chatbot among our con-
trolled AxSPA patients under biological therapy, and to search for a patient profile more prone to telehealth consultation

Methods: A prospective study with retrospective control was performed, choosing AxSPA patients under biological therapy
with stable disease, visited in our center from 01/01 to 30/11/2021. We recruited 62 patients, but finally include 60 (2 quit for
personal reasons). We offered them two teleconsultation visits (using their personal mobile), every f4 months, and a presen-
tial final visit one year after inclusion. The chatbot sends PROMS (BASDAI, VAS for patient global disease assessment,

Figure 3. Odds Ratios for Biologic Prescription by Socioeconomic Factors
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ASDAS, and 3 questions for extraarticular disease), and feedback and schedule for the following visits. In the case of
lab test or PROMs deviation or when the patient asks for contact, it is phoned by nurse/doctor who solves the ques-
tion and/or arranges an additional presential visit. We collect patient and disease characteristics (age, gender, educa-
tional level, employment, disease activity, duration and treatments), and patient ś satisfaction and preferences in the
final visit.

Results: We included 60 patients (Image 1).

At inclusion 93,3% were at remission/LDA by ASDAS/BASDAI-RCP and 4 patients were considered clinically controlled in
spite of higher scores. At follow-up 3 patients with reduced dose needed to increase to standard dose of biological drug.
There was no worsening from basal to final visits according BASDAI, BASFI, ASDAS-RCP or AsQOL.

Patients final VAS score (1-10) assessment of telehealth consultation was high: mean 9,14 ( DS 1,498); 91.7% ≥ 8 and
76.7% ≥ 9.

83,3% preferred telehealth follow-up. There was a trend towards telehealth preferences in higher educational levels, and
active working (86% vs 70%) but not statistically significant. We found no correlation with gender, age and disease charac-
teristics tested.

Conclusion: Asynchronous teleconsultation seems promising, not inferior to presential consultation and preferred for
follow-up by our AxSpa patients with stable disease with biological drugs . We met some “reluctant patients”, that
were more inactive working and with lower educational levels, but the differences were not significant. Further reser-
arch is needed with this telehealth model in other age and disease populations (RA), in order to characterize the reluc-
tant and keen patients.

References:

Muehlensiepen F, et al. Acceptance of Telerheumatology by Rheumatologists and General Practitioners in Germany:
Nationwide Cross-sectional Survey Study. J Med Internet Res. 2021 Mar 29;23(3):e23742.
Knudsen LR, et al. Experiences With Telehealth Followup in Patients With Rheumatoid Arthritis: A Qualitative Interview
Study. Arthritis Care Res (Hoboken). 2018 Sep;70(9):1366-1372.

Image 1
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Background/Purpose: Before COVID pandemic, telehealth use for the followup of rheumatic disease patients had been
limited, but nowadays it appears as a more sustainable model of consultation, as it seems to be time and resources sparing
for the patiens and the healthcare system.

Prove that the use of asynchronous telehealth followup with whatsapp platform chatbot among our controlled AS patients
under biological therapy, was less time (and resource) consuming for the patient and the system.

Methods: A prospective study with retrospective control was performed, choosing AxSPA patients under biological therapy
with stable disease, visited in our centre from 01/01 to 30/11/2021. We recruited 62 patients, but 2 quit for home moving or
personal reasons. We offered them 2 teleconsultation visits (using their personal mobile), every 4 months, and a presential
final visit one year after inclusion. The chatbot sends PROMS (BASDAI, VAS for patient global disease assessment, ASDAS,
and 3 questions for extraarticular disease), and feedback and schedule for the following visits. In case of lab test or PROMs
deviation or when the patient asks for contact, it is phoned by nurse/doctor who solves the question and/or arranges an
additional presential visit. We collect patient and disease characteristics (age, gender, educational level, employment, dis-
ease activity, duration and treatments), patients preferences, and number of presential visits and phone calls from the year
previous to inclusion.

Results: We included 60 patients ( 83,3% men), mean aged 48,22 years (SD 12,128), 36% under 45 years at inclusion.
83.3% were active working and only 10 patients were jobless or retired. They were Ankylosing Spondylitis (AS) (90%),
HLA B27 positive (85%) with longstanding disease (mean 23 years, SD 12,8), and were receiving the first (71%), or the sec-
ond (23%) biological therapy (51,7% tapered anti-TNF). 25% presented peripheral impairment, and over 40% extraarticular
manifestations.
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At inclusion 93,3% were at remission/LDA by ASDAS/BASDAI-RCP and 4 patients were considered clinically controlled in
spite of higher scores. At followup 3 patients with reduced dose needed to increase to standard dose of biological drug, with
no other need of treatment change. There was no worsening from basal to final visits according BASDAI, BASFI, ASDAS-
RCP or AsQOL. Patients final VAS score (1-10) assesment of telehealth consultation was high: mean 9,14 (DS 1,498) and
83,3% preferred telehealth followup.

In this study we spared 62% presential visits (Only needed 70, 60 scheduled and 12 additional). Patients estimated time
needed for presential consultation was 90 +/- 30 minutes including approach to hospital and waiting times. For the health-
care team, time needed for whatsapp consultation was 1/3 from the needed for presential consultation.

Conclusion: Asynchronous telehealth followup with whatsapp platform chatbot in our controlled AxSPA patients under bio-
logical therapy resulted time sparing for the patient and the system, as it reduces time in presential consultation. The use of
this model of telehealth approach in an enviroment different from a clinical study is needed for more precise saving estimates.

Disclosure: N. Rivera: None; e. abad plou: None; E. Galindez-Agirregoikoa: None; E. Cuende: None; A. Intxaurbe:
None; J. Blanco Madrigal: None; L. Vega-Alvarez: None; C. Garcia-Gomez: None; M. Enjuanes-Noguero: None;
O. Fernandez-Berrizbeitia: None; M. Exposito Molinero: None; M. Ruiz Lucea: None; I. Torre Salaberri: None;
i. Gorostiza Hormaeche: None; M. Garcia Vivar: None.
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Background/Purpose: Despite multiple pharmacological options for axSpA are available, still one out of three patients do
not achieve the recommended treatment target (1), highlighting the need to understand better the difficult-to-treat (D2T)
axSpA profile. The aim of this study was to identify the characteristics of D2T-axSpA patients compared to "good
responders" (GR) and determine predictive factors for D2T-axSpA.

Methods: Data from an observational prospective cohort recruiting consecutively patients diagnosed of axSpA initiating the
first bDMARD from La Paz University Hospital between 2004 and 2019 were analysed. Patients were classified as D2T if
they failed to at least two b/tsDMARDs or as GR if they continued treatment with the first bDMARD for at least 3 years or
stopped it due to disease control. Clinical characteristics, laboratory tests, concomitant treatment and disease activity mea-
sures prior to starting the first bDMARD (baseline) and after 6 months were collected. Also, b/tsDMARD courses were reg-
istered. Chi-square or Fisher test and unpaired t-student were used for descriptive analyses. Logistic regression models
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Table 1. Stratified characteristics. Results are shown as absolute numbers (percentages) or mean ± standard deviation.

Figure 1. Reasons for b/tsDMARD discontinuation in D2T-axSpA patients.
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were used to identify associated factors with D2T-axSpA. Finally, a Classification And Regression Tree (’CART’) was created
to predict D2T-axSpA.

Results: Out of 101 patients included, 42 (41.6%) were classified as D2T and 59 (58.4%) as GR. D2T patients were more
frequently HLA-B27 negative and smokers, had significant shorter symptom duration and more enthesitis, IBD, concomitant
NSAIDs and comorbidities (hypertension, dyslipidemia, depression or anxiety and fibromyalgia) (Table 1). However, no sig-
nificant differences were found in age, sex, BMI, dactylitis, arthritis, uveitis, psoriasis, concomitant csDMARDs, diabetes
mellitus or cardiopathy. Furthermore, while no differences were found for disease activity composite measures (ASDAS,
BASDAI) and CRP or ESR at baseline, D2T patients had greater scores in BASDAI questions for pain and morning stiffness,
TJC, PtGA and PhyGA. After 6 months of starting the first bDMARD, the scores for all disease activity measures, including
ASDAS, BASDAI, CRP and ESR were significantly higher in D2T patients. Reasons for b/tsDMARDs discontinuation in
D2T patients are shown in Figure 1. Two different multivariable models were obtained due to collinearity between ASDAS
and BASDAI/CRP.These multivariable logistic regression models showed that 6-month BASDAI (odds ratio [OR]=1.49,
p=0.001) and 6-month CRP (OR=1.15, p< 0.05) or 6-month ASDAS (OR=3.16, p< 0.001) were independently associated
with D2T-axSpA. The CART model (Figure 2), incorporating 6-month BASDAI and age at diagnosis, demonstrated the best
predictive performance, with an area under the curve (AUC) of 0.84 (95% confidence interval 0.87-1).

Conclusion: D2T-axSpA patients often have known predictors of poor therapeutic response (smoking and HLA-B27 neg-
ative) and worse response to first bDMARD already after 6 months. Disease activity at this point is independently associated
with failure to consecutive b/tsDMARDs. The proposed CART model is simple to apply and useful for predicting D2T-axSpA
after 6 months of bDMARD therapy.
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Figure 2. CART predicting probability of D2T-axSpA patients. The value at the terminal node represents the most frequently expected value
(D2T vs. GR).
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Background/Purpose: Axial SpA (axSpA) and FMmanifest with overlapping clinical features such as pain, fatigue, and stiff-
ness, yet their treatment is distinctly different. FM is a comorbidity with axSpA in 4–21% of patients (pts), and extreme BAS-
DAI pain and fatigue scores have been suggested as surrogate markers for FM1. The Janus kinase inhibitor upadacitinib
(UPA) is approved for the treatment of AS and non-radiographic axSpA (nr-axSpA), and has demonstrated efficacy in pts
with axSpA in the Phase 3 SELECT-AXIS 2 study through 14 weeks (wks) of treatment2,3. The objective of this post hoc
analysis was to compare the baseline (BL) characteristics of pts with extreme or non-extreme BL BASDAI and/or Maastricht
AS Enthesitis Score (MASES) and to assess the efficacy of UPA vs placebo (PBO) in these subgroups.

Methods: The SELECT-AXIS 2 program was comprised of 1 study of pts with active nr-axSpA (PBO-controlled for 52 wks)
and 1 study of pts with active AS and inadequate response to biologic DMARDs (PBO-controlled for 14 wks). Pts with a con-
comitant diagnosis of active FM according to the treating physician were excluded. The primary endpoint in both studies
was ≥40% improvement in Assessment of SpA international Society score (ASAS40) at wk 14. Subgroup analysis was per-
formed on pooled data: ‘extreme BASDAI’ was defined as a score of ≥8 for ≥3/5 BASDAI components, and ‘extreme
MASES’was defined as a score of ≥10; cutoffs reflected the top quartile range of each measure. Demographics and disease
characteristics were summarized descriptively. Efficacy measures were evaluated at wk 14 and reported using non-
responder imputation incorporating multiple imputation to handle missing data due to COVID-19; statistical comparisons
were adjusted for screening high-sensitivity CRP level and study.

Results: Overall, 732 pts were evaluated, including 275 with extreme scores (PBO, n=135; UPA, n=140) and 457 with non-
extreme scores (PBO, n=230; UPA, n=227). At BL, of the 275 extreme pts, 232 (84.4%) met BASDAI criteria only, 19 (6.9%)
met MASES criteria only, and 24 (8.7%) met both criteria. Compared with non-extreme pts, more extreme pts were female,
≥40 years old, and had higher BL rates of anxiety/depression (validated cutoff scores from EuroQol-5D-5L, 43.9% vs 22.2%
for extreme vs non-extreme pts with UPA), pain (Pt’s Assessment of Pain, 8.4 and 6.8, respectively), and fatigue (Functional
Assessment of Chronic Illness Therapy-Fatigue, 21.7 and 30.5, respectively; Table). Regardless of extreme or non-extreme
scores at BL, UPA demonstrated improvement across multiple disease activity outcomes vs PBO at wk 14 including
ASAS40 (p< 0.0001; Figure). Extreme pts reported a numerically lower efficacy response within both UPA and PBO treat-
ment groups at wk 14 vs non-extreme pts.

Conclusion: Pts with axSpA and extreme BL BASDAI/MASES reported higher BL rates of anxiety/depression, pain, and
fatigue than those with non-extreme scores. UPA demonstrated greater efficacy than PBO among pts with both extreme
and non-extreme BL BASDAI/MASES scores.
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aAS, n=155; nr-axSpA, n=120. bAS, n=264; nr-axSpA, n=193. cExtreme: PBO, n=114; UPA, n=122; total, n=236. Non-extreme: PBO, n=173;
UPA, n=151; total, n=324. dExtreme: PBO, n=134; UPA, n=138; total, n=272. Non-extreme: PBO, n=225; UPA, n=223; total, n=448. AS, anky-
losing spondylitis; BASDI, Bath Ankylosing Spondylitis Disease Activity Index; bDMARD, biologic disease-modifying antirheumatic drug; EQ-5D-
5L, EuroQoL-5D-5L; FACIT-F, Functional Assessment of Chronic Illness Therapy-Fatigue; IL, interleukin; MASES, Maastricht AS Enthesitis Score;
nr-axSpA, non-radiographic axial spondyloarthritis; PBO, placebo; PRO, patient-reported outcome; Pt-Pain, Patient’s Assessment of Pain; QD,
once daily; SD, standard deviation; TNF, tumor necrosis factor; UPA, upadacitinib.

****p<0.0001 for UPA 15 mg vs PBO. ASDAS(CRP) LDA defined as <2.1. Data are based on NRI-MI, adjusted for screening hsCRP level and
study. ASAS40, ≥40% improvement in Assessment of SpondyloArthritis International Society score; ASDAS, Ankylosing Spondylitis Disease
Activity Score; ASDAS-CRP, ASDAS with CRP; BASDAI50, ≥50% improvement in Bath Ankylosing Spondylitis Disease Activity Index; hsCRP,
high-sensitivity CRP; LDA, low disease activity; NRI-MI, non-responder imputation incorporating multiple imputation to handle missing data due
to COVID-19; PBO, placebo; QD, once daily; UPA, upadacitinib.
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Background/Purpose: In patients (pts) with AS, higher BMI has been linked to higher disease activity1. However, given that
BMI can be a poor indicator of body composition, using BMI alongside digital devices that can measure physical activity
(PA) may be a more comprehensive measure of fitness. To better understand the impact of BMI and PA on treatment
response, we evaluated outcomes in pts with AS treated with upadacitinib (UPA) 15 mg once daily through 52 weeks
(wks) of the Phase 3 SELECT-AXIS 2 trial (NCT04169373), stratified by baseline (BL) BMI and level of PA2.

Methods: Pts with active AS and inadequate response to biologic DMARDs in SELECT-AXIS 2 were required to wear a
wrist-worn actigraphy device that remotely monitored PA during the 14-wk, placebo-controlled portion of the study. In this
post hoc analysis, we evaluated Ankylosing Spondylitis Disease Activity Score with CRP (ASDAS-CRP) and BASDAI scores
at wk 52 among pts who received continuous UPA for 52 wks stratified by BL PA (inactive [< 5000 steps/day] or active
[≥5000 steps/day])3 and BMI (overweight/obese [BMI ≥25 kg/m2] or healthy weight/underweight [BMI < 25 kg/m2]). BL step
count was calculated by mean daily step counts for wk 1 in pts with at least 3 days of wearable device adherence, and at
least 16 hours/day of wear time. One-way analysis of variance was used to investigate the association of ASDAS-CRP
and BASDAI scores at each time point through wk 52 with each BL category; significant variables (p< 0.05) were then ana-
lyzed using a mixed model for repeated measures. A Student’s t-test with Welch’s correction was used to assess ASDAS-
CRP or BASDAI scores in each combination of BL BMI and PA.
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Results: Data were available from 141 pts for ASDAS-CRP and 147 pts for BASDAI who wore the actigraphy device. While
no statistical differences in change from BL in ASDAS-CRP or BASDAI were observed between subgroups at wk 52, pts
who were healthy weight/underweight or active at BL demonstrated a trend toward greater reduction in ASDAS-CRP and
BASDAI scores at most time points from wk 8 onwards vs pts who were overweight/obese or inactive (Figure 1). When
BL subgroups were considered concurrently, pts who were healthy weight/underweight and active at BL achieved signifi-
cantly greater reduction in BASDAI scores over 52 wks vs pts who were overweight/obese and inactive (nominal p< 0.01;

*p<0.05; **p<0.01. As observed data, excluding missing data due to COVID-19. Error bars denote 95% confidence intervals. ASDAS-CRP, Anky-
losing Spondylitis Disease Activity Score with CRP; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index.

**p<0.01. As observed data, excluding missing data due to COVID-19. Error bars denote 95% confidence intervals. ASDAS-CRP, Ankylosing
Spondylitis Disease Activity Score with CRP; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index.
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Figure 2). No significant differences were reported between pts with any other combination of BL BMI and PA for ASDAS-
CRP or BASDAI.

Conclusion: Pts with active AS receiving UPA for 52 wks who were active or healthy weight/underweight at BL generally
experienced greater decreases from BL in ASDAS-CRP and BASDAI vs pts who were inactive or overweight/obese. Pts
with active AS receiving UPA who were active tended to have numerically greater improvements in disease activity vs pts
who were inactive, regardless of BMI. BMI and PA together may offer a more clinically relevant way to determine outcomes
than either measure alone.
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Background/Purpose: Data regarding the adoption of the treat-to-target (T2T) approach aiming at inactive disease (ID), or
low disease activity (LDA) in axial (axSpA) and peripheral Spondyloarthritis (perSpA) in real-world clinical practice is scarce.
Our aims were to assess the level of disease activity of SpA patients in real-world practice, the extent of T2T strategy imple-
mentation and the reasons of possible non-implementation.
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Methods: Cross-sectional study of all consecutive patients with SpA who visited the outpatient department or the one-day
infusions’ clinic of our hospital during a 7-month period (6/2021-12/2021). Detailed patient, disease and treatment charac-
teristics were collected, as well as disease activity of axial (using ASDAS-CRP), peripheral (DAPSA) and extraarticular man-
ifestations. Additionally, physicians filled-in questionnaires regarding treatment intensification or not (and reasons) in patients
not in target at the specific visit. Multivariable logistic regression analysis was employed to identify predictors of therapy
intensifications in patients not in target.

Results: We analyzed243 patients (54% males; AxSpA:187, perSpA:56)with median (IQR) age of 52 (42-61) and disease
duration 4.1 (2.1-12.3) years. The main therapy in the majority of the patients (83%) was a biologic (b-)DMARD.In patients
with AxSpA, median (IQR) ASDAS-CRP was 2.4 (1.7-3.1), while in perSpA patients, median (IQR) DAPSA score was
26 (12.4-36.2). Low disease activity or inactive disease (LDA/ID), taking into account axial and/or peripheral as well as extra-
articular manifestations was found in 26% and 25% of the patients in AxSpA and perSpA respectively.

Of the patients not having at least LDA (N=181), 82 (45%) had their treatment intensified. Physician-documented reasons of
non-intensification are shown in Figure. In multivariable analysis, the type of patients’ main therapy [OR(95%CI) for non-
bDMARD vs bDMARD:12.2 (4.8-41.4)], physician’s VAS score [OR:1.22 (1.10-1.27)]and patients’ VAS global score
[OR:1.08 (1.02-1.12)]were predicting therapy intensifications in patients not in target.

Conclusion: In this real-world study, the majority of SpA patients had high disease activity levels. T2T strategy
was implemented in approximately half of those patients, especially those on non-biologic main therapy and high physician
VAS score.

Disclosure: I. Flouri: None; N. Avgoustidis: None; A. Eskitzis: None; A. Repa: None; K. Pateromichelaki: None;
S. Pitsigavdaki: None; M. Nikoloudaki: None; M. Terizaki: None; G. Bertsias: None; P. Sidiropoulos: None.
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Background/Purpose: Anti-IL17 agent secukinumab (SEC) has been proven effective and is widely used in the treatment
of spondyloarthritis (SpA) patients alternatively to tumor necrosis factor inhibitors (TNFis). Our aim was to compare
treatment retention and clinical responses at 2 years in SpA patients starting therapy with SEC versus TNFis in routine
clinical care.
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Methods: This was an analysis from UCRCR Registry, which is a prospective single center study. For the present study we
analyzed all consecutive patients with axial (AxSpA) or peripheral SpA (pSpA), including psoriatic arthritis (PsA) starting or
switching bDMARD therapy, either a TNFi or SEC from 1/2016 till 12/2022. We excluded patients with IBD-related SpA,
patients starting ustekinumab (or apremilast) and patients switching from a bio-originator to a biosimilar TNFi or vice versa.
We compared disease activity scores improvement at 6 months using linear regression analysis and treatment retention
using Kaplan-Meier survival curves with log-rank test and Cox regression, adjusting for diagnosis (AxSpA vs pSpA,), pres-
ence of psoriasis, age, sex, disease duration, treatment line, co-administered csDMARDs (yes/no), smoking status (ever/
never) and rheumatic disease comorbidity index (RDCI).

Results: A total of 644 patients with SpA started/switched bDMARD (SEC:214, TNFis:430). SEC was the ≥3rd bDMARD in
49% of patients compared to 31% of TNFis (p< 0.001). AxSpA was the diagnosis in 62% patients starting SEC and 74%
starting TNFis while psoriasis was more common with SEC (51% vs 33.5% in TNFis). Monotherapy was more common with

Table 1. Patients’ characteristics at baseline
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SEC compared to TNFis (66% vs 58%, p=0.04). All other patients’ characteristics at baseline, including extraarticular man-
ifestations (except psoriasis), comorbidities’ indices and sociodemographics were similar in the two groups. Baseline dis-
ease activity in both AxSpA and peripheral SpA was also comparable in patients starting SEC and TNFi.

Unadjusted 2-year treatment retention was higher in patients receiving SEC compared to TNFi both overall (SEC: 60%, TNFi:
45%, p=0.004) and separately in AxSpA (SEC: 59.5%, TNFi: 48%, p=0.039) and pSpA patients (SEC: 61%, TNFi: 36.5%,
p=0.020).

In adjusted analysis, SEC administration was an independent predictor for higher bDMARD retention overall [HR (95%CI)
=0.61 (0.45-0.84), p=0.002] and separately in AxSpA [HR=0.65 (0.45-0.95), p=0.025] and in pSpA [HR=0.54 (0.31-0.93),
p=0.028].

Mean BASDAI and ASDAS improvements at 6, 12, 18 and 24 months of treatment were similar in patients with AxSpA
receiving SEC or TNFis [at 6 months, mean(SD) δBASDAI:0.9 (2.2) vs 1.3 (2.2) respectively (p=0.49) and δASDAS: 0.5
(0.9) vs 0.6 (1.0), p=0.75]. Similarly, in patients with pSpA, δDAPSA was comparable in the two groups at all timepoints
[at 6 months, mean (SD)δDAPSA: 12.3 (21) vs 8.1 (11), p=0.294]. Adjusted analyses provided similar results to the unad-
justed analyses in both axial and peripheral SpA.

Conclusion: In real-world SpA patients, administration of Secukinumab results in similar clinical responses but higher treat-
ment retention compared to TNFis.

Disclosure: I. Flouri: None; A. Repa: None;N. Avgoustidis: None; S. Pitsigavdaki: None; K. Pateromichelaki: None;
M. Terizaki: None; G. Bertsias: None; P. Sidiropoulos: None.

Table 2. Disease activity at baseline
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Sensitivity of the 2019 European Alliance of Associations for
Rheumatology /American College of Rheumatology Classification Criteria
for Systemic Lupus Erythematosus in a Population-based Cohort; A Study
Set in Norway 2000-2015

Hilde Haukeland1, Sigrid Reppe Moe1, Cathrine Brunborg2, Antonela Botea3, Nenad Damjanic4, Gro Wivestad5, Heidi
Øvreås6, Thea Bøe7, Torhild Garen1, Anniken Orre8, Helga Sanner9, Øyvind Molberg10 and Karoline Lerang9, 1Oslo
University Hospital, Department of Rheumatology, Oslo, Norway, 2Oslo Centre for Biostatistics and Epidemiology,
Research Support Services, Oslo University Hospital - Rikshospitalet, Oslo, Norway, 3Betanien Hospital, Department of
Rheumatology, Skien, Norway, 4Ostfold Hospital Trust, Department of Rheumatology, Grålum, Norway, 5Hospital of
Southern Norway Trust, Division of Rheumatology, Department of Medicine, Kristiansand, Norway, 6Lillehammer
Hospital for Rheumatic Diseases, Department of Rheumatology, Lillehammer, Norway, 7Vestfold Hospital Trust,
Department of Internal Medicine, Tønsberg, Norway, 8Vestre Viken Hospital Trust, Department of Rheumatology,
Drammen, Norway, 9Oslo University Hospital, Department of Rheumatology, Nydalen, Norway, 10University of Oslo,
Institute of Clinical Medicine, Oslo, Norway
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Background/Purpose: To diagnose Systemic Lupus Erythematosus (SLE), one must understand the phenotype specter
and interpret clinical, serological, radiological, and histopathological data, as well as exclude mimicking conditions. As diag-
nostic criteria for SLE currently are not within reach, patients are selected for research by classification criteria created to
define homogeneous SLE-cohorts comparable across studies. This requires high specificity, which typically compromise
the sensitivity. The new 2019 European Alliance of Associations for Rheumatology /American College of Rheumatology
(ACR) classification criteria for SLE (2019 EA criteria) appears to be significantly more sensitive than the 1997 ACR criteria
when applied on cohorts from referral centers/registries, especially for recent onset SLE. However, further studies are
needed to confirm this highly promising sensitivity-improvement, not least in population-based SLE cohorts. We established
a population-based cohort including all new-onset SLE cases during 1999-2017 in an area of 2.9 million inhabitants in
Norway. Then we estimated the sensitivity of 1997 ACR- and 2019 EA criteria for adult cases diagnosed during 2000-2015.

Table 1A Comparative sensitivity of classification criteria in the adult incident SLE study population (2000-2015, N=647) N, number of cases in the
study population; n1, number of cases fulfilling the criteria; n2, total number of cases at visit
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Methods: The cohort included all cases (all ages) ICD-10 coded as SLE in the study area during 1999-2017. All cases were
chart-reviewed to confirm/reject SLE diagnosis and assess classification-criteria items at time of diagnosis, and prospec-
tively. At study end, 84% vs. 94% of cases in the total incident cohort fulfilled 1997 ACR- vs. 2019 EA criteria. Applying
SLE diagnosis as "gold standard", sensitivity of 1997 ACR- vs. 2019 EA criteria was compared at diagnosis, at two years
disease duration, and at study end, in adult incident SLE cases diagnosed during 2000-2015. All tests were two-sided
and a 5% significance level was used. We applied 2015 as study end to have complete two-year data, and 2000 as study
start as 29 cases diagnosed in 1999 lacked complete follow-up data due to technical reasons.

Results: After chart-review the population-based adult SLE cohort included 647 cases with new-onset disease diagnosed
during 2000-2015. In this cohort the 2019 EA criteria showed higher sensitivity than the 1997 ACR criteria at diagnosis
(91.2% vs. 77.2 %), also when stratified for sex (Table 1A). The sensitivity of the 2019 EA criteria was also superior to the
1997 ACR criteria after two years disease duration and at end of study, for both female-and male subjects (Table 1A). The
sensitivity of the 2019 EA criteria was not significantly different for the female vs. the male population (Table 1B).

Conclusion:We provide new evidence for excellent sensitivity of the 2019 EA criteria for new-onset SLE, from a presumably
complete population-based cohort. More than 90% of the SLE-cohort cases met the 2019 EA criteria already at time of
diagnosis. Stratified for sex, almost all female subjects meeting the 2019 EA criteria during study period did so at time of
diagnosis (91.2 % out of 94.2%). The corresponding numbers for the male population was 85% out of 92%.One possible
implication for future clinical studies might be capture of almost all SLE patients early in their disease course, which may have
important implications for studies on treatment.

Disclosure: H. Haukeland: UCB, 1; S. Reppe Moe: None; C. Brunborg: None; A. Botea: None; N. Damjanic: None;
G. Wivestad: None; H. Øvreås: None; T. Bøe: None; T. Garen: None; A. Orre: None; H. Sanner: None; Ø. Molberg:
None; K. Lerang: None.

Abstract Number: 0544

Autoantibodies to dsDNA and Associated Proteins: Association with
Proteinuria and Lupus Nephritis

Ranjan Gupta1, Amita Aggarwal2, Avinash Jain3, Liza Rajasekhar4, Chengappa Kavadichanda5, Vineeta Shobha6, Ashish J
Mathew7, Parasar Ghosh8, Bidyut Das9 and Manish Rathi10, 1All India Institute of Medical Sciences, New Delhi, India,
2Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India, 3SMS Medical College, Lucknow,
India, 4Nizam’s Institute of Medical Sciences, Madhapur, India, 5Jawaharlal Institute of Postgraduate Medical Education
and Research, Puducherry, India, 6St. John’s National Academy of Health Science, Bangalore, India, 7Christian Medical
College, Vellore, India, 8Govt of West Bengal, Kolkata, India, 9SCBmedical college, Cuttack, India, 10Postgraduate Institute
of Medical education and Research, Chandigarh, India

Table 1B Comparative sensitivity of sex in the adult incident SLE study population (2000-2015, N=647) N, number of cases in the study popula-
tion; n1, number of cases fulfilling the criteria; n2, total number of cases at visit
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Background/Purpose: Anti-dsDNA antibodies (ADA) are traditionally measured by ELISA and are associated with Lupus
nephritis (LN). Testing by immunoline assay (IL) provides additional information on antibodies to dsDNA, nucleosomes and
histones which are all dsDNA associated proteins. Co-positivity for these antibodies in various combinations may have an
association with diagnosis of LN, especially proliferative LN. This study aimed to assess if ADA by IL show similar association
with proteinuria (i.e. lupus nephritis; LN) and proliferative LN (PRLN) as by ELISA and if co-occurrence with the other 2 anti-
bodies have any impact on association with LN or PRLN.

Methods: Autoantibody profiles on IL and ADA values by ELISA (Euroimmune, Germany) of 2151 Indian SLE patients (F:
M=1968:183; mean age=27.56 years) from the INdian SLE Inception Cohort for REsearch (INSPIRE cohort) at baseline
were used. Among patients with LN (defined as per EULAR 2019 criteria; n=835), renal biopsy was available for 549 patients
(337 PRLN; class III, IV, Mixed class III+IV and IV+V in 117, 149, 45 and 26 respectively). Autoantibodies against dsDNA
(by both methods), nucleosomes and histones were tested for association with LN and PRLN either in isolation or in combi-
nation. Chi-square test was used to find association of individual and combination of autoantibodies with LN and PRLN. The
results are expressed as Odds ratio (95% CI). A p-value< 0.05 was considered significant.

Results: ADA on ELISA and IL tested positive in 1499 (69.68%) and 843 (39.19%) patients respectively. A total of 1685
(78.33%) patients tested positive for ADA by at least one method and 749 (34.82%) patients tested positive by both the
methods. Anti-nucleosome and anti-histone antibodies were positive in 950 (44.16%) and 791 (36.77%) patients. ADA
results (ELISA & IL respectively) showed significant association with LN (1.55 (1.27-1.88); p< 0.001 & 1.31 (1.1-1.56);
p< 0.001) and PRLN (2.64 (1.94-3.59); p< 0.001 & 2.74 (2.16-3.48); p< 0.001) but this association disappeared when re-
tested after omitting the co-positivity for anti-nucleosome and anti-histone antibodies. Positivity for the other 2 antibodies
either in isolation or in combination also didn’t show any association with LN and PRLN.

Double positivity for ADA (IL) and anti-nucleosome antibodies showed a significant association (1.62 (1.06-2.48); p< 0.05)
with PRLN. Triple antibody positivity in both the groups (ELISA & IL respectively), showed significant association with LN
(1.5 (1.24-1.82); p< 0.001 & 1.45 (1.18-1.78); p< 0.001) and PRLN (2.4 (1.89-3.05); p< 0.001 & 2.73 (2.13-3.49);
p< 0.001). (Table-1)

Table – 1. Association of antibodies to dsDNA, nucleosomes and histones (alone or in combination) with proteinuria and proliferative lupus nephri-
tis

1069



Positive predictive value (PPV) of ADA by ELISA for LN vs PRLN were 41.89% & 42.7% respectively as compared to ADA by
IL (18.94% & 23.96% respectively). These were lower than the PPV for triple antibody positivity for LN and PRLN for ADA by
ELISA (45.99% & 45.78% respectively) and for ADA by IL (24.87% & 27.63% respectively).

Conclusion: Anti-dsDNA antibody positivity in isolation (ELISA or IL) doesn’t have any association with LN or PRLN. Their
association with LN and PRLN appears only when antibodies to nucleosomes and histones are co-positive with them and
the odds of developing renal involvement increase significantly.

Disclosure: R. Gupta: None; A. Aggarwal: None; A. Jain: None; L. Rajasekhar: None; C. Kavadichanda: None;
V. Shobha: None; A. Mathew: None; P. Ghosh: None; B. Das: None; M. Rathi: None.
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Referral Pattern and Factors Associated with Time to Diagnosis for Lupus
in India- multicentric Data from the SLE Special Interest Group (SIG) of the
Indian Rheumatology Association (IRA)

Vineeta Shobha1, Liza Rajasekhar2, Shaleni V1, Arul Rajamurgan3, VijayKR Rao4, Subramanian Nallasivan5, Dr Yogesh
Preet Singh6, Avinash Jain7, Aradhana Singh8, Franciosalgeo George1, Sourabh Malviya9, Deepak Yadav10, John
Mathew11 and Amita Aggarwal10, 1St. John’s National Academy of Health Science, Bangalore, India, 2Nizam’s Institute of
Medical Sciences, Madhapur, India, 3Madras Medical College, Chennai, India, 4Divisha Arthritis and Medical Center,
Bangalore, India, 5Velammal Medical College Hospital, Madurai, India, 6Himalayan Institute of Medical Sciences,
Dehradun, India, 7SMS Medical College, Lucknow, India, 8SMSMC&H, Jaipur, India, 9Medanta super speciality Hospital,
Indore, India, 10Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India, 11Christian
Medical College Vellore, Vellore, India
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Background/Purpose: Early diagnosis remains an unmet need for SLE patients across the world. Reasons for delay in
diagnosis differ in various geographic regions and largely depend on accessibility to medical care. We report the time to
diagnosis, its determinants and the referral pattern from India.

Methods: Members of the Lupus special interest group developed a questionnaire including a pilot run to understand the
referral pattern and variables affecting time to diagnosis of Lupus. Patients fulfilling the SLICC criteria for SLE diagnosed after
Jan 2022 were included. All patients provided written informed consent. All centres received permission from their ethics
committees. Their socio demographic profile as per modified Kuppuswamy scale(2022), health care referral pattern, organ
systems affected and disease related parameters at diagnosis were recorded. The data was categorised into early and late
diagnosis based on median time taken for diagnosis and the differences were explored using Chi-square, univariate and
multivariate logistic regression.

Results: Nine centres provided data for 348 patients for this study, four were Government university teaching
hospitals(n=191), 3 private university teaching hospitals (n=116) and 2 from single specialty clinics (n=41). Figure 1 repre-
sents an overview of centres which participated in the current study and the home states from where the patients were
enrolled. Patients originated from both rural (48%) as well as urban areas(52%).
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Abbreviations: NPSLE- Neuropsychiatric systemic lupus erythematosus, SLEDAI 2K- SLE disease activity Index.
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The mean age of SLE patients was 28.48±10.92 years, 93% were women and 57%were married. The median time to diag-
nosis was 7 months(IQR 3::18), about one third [92(30.4%)] were diagnosed within 3 months and 55(18.2%) within one
month. In about 38%, the diagnosis was beyond 12 months. Renal involvement at diagnosis was observed in 19.3%
(69/348).The mean SLEDAI-2k at diagnosis (n=232) was 12.13+ 6.85 and in 33/232(14.2%) SLEDAI was <4.

The mean Kuppuswamy scale was 12.39+6.55 reflective of lower middle class patient population. In the univariate analysis,
illiteracy (uOR=1.81, 95%CI:0.99,3.35), renal involvement (uOR=1.87,95%CI:0.90,3.93) and lower family income (p=0.05)
were found to be associated with delayed diagnosis.(table1) However, in the multivariate analysis only illiteracy
(AOR=2.36,95%CI:1.02,5.66) remained significantly associated with delayed diagnosis.(table2)

The referring practitioners were largely another graduate or postgraduate doctor (87%). No referral was made by a medical
field worker. The family size, employment and marital status did not influence the time to diagnosis, however, the regional dif-
ferences were evident.(p=0.001) Almost half patients were self-financing (56.6%) ,with one-third (36.9%) utilising private
medical insurance and < 2% receiving government health insurance.
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Conclusion: Very early diagnosis (within 3 months of symptom onset) was made in about a third of SLE patients. Time taken
for diagnosis was longer in those with low literacy and differed in geographic regions of our country.

Disclosure: V. Shobha: None; L. Rajasekhar: None; S. V: None; A. Rajamurgan: None; V. Rao: None; S. Nallasivan:
None; D. Singh: None; A. Jain: None; A. Singh: None; F. George: None; S. Malviya: None; D. Yadav: None;
J. Mathew: None; A. Aggarwal: None.
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University Medical Center Groningen, Groningen, Netherlands
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Background/Purpose: Lupus nephritis (LN) is regarded as one of the most severe manifestations of systemic lupus erythe-
matosus (SLE). This inflammation in the kidneys may lead to excessive production of reactive oxygen species (ROS), which
can induce oxidative stress, creating a pathogenic loop. Potential biomarkers of oxidative stress are plasma-free thiols, sol-
uble receptors for advanced glycation end-products (sRAGE), and malondialdehyde (MDA). To analyze whether levels of
thiols, sRAGE and MDA are different in SLE, and especially in active LN. Moreover, associations between oxidative stress
biomarkers and clinical characteristics were investigated.

Methods: Forty-seven SLE patients with quiescent disease (Q-SLE) without renal involvement, 23 SLE patients with active prolif-
erative LN, who previously participated in Dutch Lupus Nephritis studies and 23 healthy controls (HC) were included. Of the SLE
patients with active LN follow-up samples were also analyzed. Thiols levels were measured as previously described. sRAGE levels
were measured by ELISA. MDA levels were measured by Lipid Peroxidation (MDA) Assay Kit. Clinical parameters, including

Figure 1. Levels of thiols, sRAGE and MDA at baseline
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disease activity using the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) score, were documented. Longitudinal
changes in thiols, sRAGE, and MDA levels were compared to clinical parameters using generalized estimating equations (GEE).

Results: Demographic characteristics are shown in Table 1. Thiols levels were significantly lower in active LN (at baseline)
and Q-SLE patients compared to HC (Figure 1A). There was no significant difference in sRAGE levels among the groups
(Figure 1B). Q-SLE patients exhibited significantly elevated levels of MDA compared to HC (Figure 1C). In SLE patients with
LN, changes over time in thiols, sRAGE, MDA and SLEDAI during the 36-month follow-up are shown in Figure 2. We divided
the patients into relapse and remission subgroups, defined as having remission when SLEDAI was < 5 during follow-up. Six
patients experienced a flare-up resulting in a recurrence rate of 26%. In the univariate GEE model, changes of thiols were
negatively correlated with SLEDAI (p < 0.001). Changes in sRAGE and MDA were positively correlated with SLEDAI
(p =0.035 and p = 0.016, respectively).

Conclusion: Levels of thiols are significantly reduced in patients with Q-SLE and active LN compared to HC. In Q-SLE,
levels of MDA were increased compared to HC. During follow-up of SLE patients with LN, thiols levels are significantly neg-
atively correlated to SLEDAI. sRAGE and MDA levels are slightly positively correlated with SLEDAI. These results indicated

Figure 2. Median oxidative stress biomarkers and SLEDAI levels during 36-month follow-up of SLE patients with LN
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that SLE patients with or without nephritis have increased oxidative stress levels compared with HC, associated with disease
activity. Furthermore, free thiols might be a better biomarker of oxidative stress in LN compared to sRAGE and MDA.

Disclosure: L. Liu: None; K. de Leeuw: None; S. Arends: None; B. Doornbos-van der Meer: None; H. van Goor:
None; J. Westra: None.
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Shaun Jackson1, Nicholas Hasle2, Elizabeth Nguyen3, Robyn Reed2 and Patrick Danaher4, 1Seattle Children’s Research
Institute / University of Washington, Seattle, WA, 2Seattle Children’s Hospital/University of Washington, Seattle, WA,
3Seattle Children’s Research Institute, Seattle, WA, 4Nanostring, Inc., Seattle, WA
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Table 1. Baseline characteristics of patients and healthy controls
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Background/Purpose: The molecular and cellular heterogeneity of human Lupus Nephritis (LN) at the kidney tissue level
makes it challenging to identify key disease drivers and therapeutic targets. Single-cell transcriptomics (scRNA-Seq) has
advanced our understanding of LN pathogenesis, but tissue dissociation eliminates all spatial information and several rare
cell types (such as podocytes) are under-represented using droplet-based scRNA-Seq protocols. Using a technical
advance in spatial transcriptomics, we generated a spatially-resolved, single cell resolution atlas of childhood-onset lupus
nephritis.

Methods: Using the CosMx SpatialMolecular Imager (Nanostring), we generated single cell-resolution spatial transcriptomic
data on archived kidney biopsy tissue from 8 pediatric Class III/IV LN patients and 2 health controls.

Results: After data QC and cell segmentation, we identified a total of 447,892 cells, which were assigned to 33 reference cell
types (Fig. 1A). Visualizing spatial relationships provided robust evidence of the accuracy of cell annotation, such as the colo-
calization of fenestrated glomerular endothelial cells, mesangial cells, and podocytes within glomeruli (Fig. 1B, C).

As predicted by the biology of immune complex glomerulonephritis, the proportion of mesangial cells was broadly increased
in LN, while relative podocyte numbers declined (Fig. 2A, B). Analysis of differential gene expression demonstrated that SLE
induced broad transcriptional changes in resident glomerular cells (Fig. 2C). For example, glomerular endothelial cells down-
regulate expression of TEK (encoding the angiopoietin-1-binding TEK receptor tyrosine kinase), the angiopoietin-1/TEK sig-
nal regulator DUSP1 (Dual Specificity Phosphatase 1), and CLEC1A(encoding the C-type lectin domain family 1 member A),
suggesting altered glomerular endothelial function and cross-talk with surrounding mesangial matrix. Amongst the upregu-
lated genes in LN mesangial cells, TAGLN, encoding transgrelin, is a marker for proliferating mesangial cells responding to

Figure 1: (A) UMAP projection of immune and renal cell subsets in LN. (B) Spatial relationships with each dot indicating a single cell. Arrows denote
glomeruli and infiltrating tubulointerstitial immune cells. (C) Left: Illustration showing major glomerular cell types. Right: Glomerular cell types are
spatially confined to glomerular structures (dashed circle), with podocytes (red) predominantly located peripherally outside mesangial and endo-
thelial cells. Grey dots: unlabeled cells.
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tissue injury. Mesangial cells in LN also upregulated collagen molecules (COL3A1, COL1A2, COL4A1, COL6A), matrix
metalloproteinases and inhibitors (MMP14, MMP19, TIMP1), and chemokines (CSF1, CXCL9).

Focusing on immune cell infiltrates, LN was characterized by the relative expansion in B cells, plasma cells, and plasmacy-
toid dendritic cells (pDCs) within the kidney parenchyma (Fig. 3A). Notably, individual immune lineages traffic to specific
regions in LN kidneys (Fig. 3B, C), while the transcriptional signatures of these cells also varied as a function of tissue location
(not shown).

Conclusion: Spatial transcriptomics is a powerful tool to uncover the heterogeneity of LN. Our data highlight how gene
expression in resident kidney cells and infiltrating immune cells varies as a function of both disease state and spatial location.
The identification of new pathogenic mechanisms may inform the development of new targeted therapies.

Disclosure: S. Jackson: None; N. Hasle: Bristol-Myers Squibb(BMS), 3; E. Nguyen: None; R. Reed: None;
P. Danaher: Nanostring, Inc., 3, 11.
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Clinical and Interferon Biomarkers to Exclude Imminent Autoimmune
Disease in ANA Positive Individuals

MdYuzaiful Md Yusof1, Sabih Ul-Hassan1, ZoeWigston1, Antonios Psarras2, Jack Arnold1, Lucy Carter3, Paul Emery4 and
Ed Vital1, 1University of Leeds, Leeds, United Kingdom, 2Oxford University, Oxford, United Kingdom, 3University of
Leeds, Hartlepool, United Kingdom, 4Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds,
and NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom

Figure 2: (A) Representative image showing mesangial hypercellularity in proliferative LN relative to controls. (B) Increased mesangial cell:podocyte
ratio in LN. (C) Volcano plot showing differentially expressed genes (DEG) in childhood-onset LN relative to healthy controls.

Figure 3: (A) Immune cell distribution in 8 LN patients vs. 2 healthy controls. (B) Image showing the computational identification of kidney regions
(defined as: i) inside glomeruli; ii) bordering glomeruli; iii) within the kidney tubulointerstitium; and i) within immune hotspots). Left panel: cell types.
Right panel: kidney spatial regions. (C) Distribution of infiltrating immune cells into kidney spatial regions in LN.

1077



SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose:Many rheumatologists find it challenging to safely discharge "At-Risk" ANA-positive people at the first
visit due to lack of cardinal signs and prediction tools. "Watch and wait" approach is not cost-effective and delay appropriate
care of non-immune pathology. We previously showed that higher IFN-Score-B and family history were predictive of progres-
sion to meeting classification criteria at 12-months[1]. However, classification criteria may undergo revision and not capture all
significant outcomes. Our study objectives were to describe the 3-year outcomes of At-Risk cohort and assess discriminative
ability of baseline clinical and IFN-Score-B in predicting various progression endpoints at 1 and 3 years.

Methods: We conducted a prospective cohort study in At-Risk people (ANA-positive ≥1:80, new referral with non-specific
symptoms of ≤1 year and treatment naïve). Patients were assessed at baseline, then annually for 3 years. We used multiple
RMD classification criteria, including the revised 2019 EULAR/ACR for SLE, and need for therapy, to group patients as
below: i) Absolute non-progressor (ANP) (no clinical criteria); ii) Undifferentiated CTD (U-CTD) (≥1 clinical criteria but not full
RMD criteria). This group was subdivided into those requiring immunosuppressant (IS) excluding antimalarials only and
those who did not; iii) Year 1 progressor (meeting criteria for RMD by 1 year); iv) Late progressor (meeting criteria for RMD
in Years 2-3); v) Clinically significant disease (CSD) (progressor OR U-CTD on IS). Bloods were analysed for two IFN-
stimulated gene expression scores previously described[2]. Discrimination of single or combined clinical and IFN-Score-B
markers were assessed using ROC curve analyses.

Results: Of 148 patients, mean (SD) age was 47 (15) years, 132 (89%) were female, 107 (72%) were Caucasians, 48 (32%)
had a family history of RMD, 56 (38%) were anti-dsDNA+ and 8 (6%) had low C3 and/or C4. No. of clinical criteria at baseline
were 0 (30%), 1 (64%) and 2 (6%). Outcomes were: Year 1 progressors: 21 (14%) [SLE=14; pSS=6; AS=1]; Late progres-
sors: 12 (8%) [SLE=10; pSS=1; AS=1] of which only 2/12 in Year 3; U-CTD on IS: 8 (5%); U-CTD on antimalarials only:
20 (14%); U-CTD not on therapy: 50 (34%) and ANP: 37 (25%). Thus, 41 (28%) was classified as CSD by 3-year. For the
prediction of Year 1 progressor, in addition to baseline IFN-Score-B and family history, multivariable regression showed
no. of clinical criteria was associated with increased risk, OR 7.8 (95% CI 1.7-36.3). Table 1 showed that combined baseline
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markers (IFN-Score-B, family history and no. of clinical criteria) had good accuracy in predicting various definitions of pro-
gression at Years 1 and 3 as per AUROC.

Conclusion: About a quarter of At-Risk people developed CSD by 3-year, mostly did so within Year 1. Combined baseline
clinical and IFN biomarkers had high specificity and could be used to risk stratify new ANA-positive referrals to rheumatology
to exclude imminent or future disease/requirement of immunosuppressant. A validation study with cost-effectiveness anal-
ysis of these markers is in progress and would help translate their use in clinical practice.

References: 1. Md Yusof et al. ARD 2018, 2. El-Sherbiny et al. Sci Rep 2018

Disclosure: M. Md Yusof: Novartis, 6, Roche, 6, UCB, 1; S. Ul-Hassan: None; Z. Wigston: None; A. Psarras: None;
J. Arnold: None; L. Carter: UCB, 1; P. Emery: Boehringer Ingelheim, 2, Eli Lilly, 2, Novartis, 2; E. Vital: F. Hoffmann-
La Roche Ltd, 2, Genentech, Inc., 2, Sandoz, 5.
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Background/Purpose: Reported prevalence of cognitive dysfunction (CD) in SLE varies from 3%-88%1.Variability may be
due to use of tools insensitive to population characteristics like literacy, improper control groups and effect of psychological
health. We developed a language agnostic computerized cognitive test battery to evaluate CD in SLE.

Methods: Patients fulfilling the 2012 classification criteria for SLE and their randomly chosen care-givers, attending outpa-
tient services, able to provide written consent and sustain the duration of cognitive testing (CT) were enrolled as cases and
controls respectively.

CT included 1 paper-and-pencil Montreal Cognitive Assessment (MoCA), and 4 modified computerized tests: attention net-
work tests (ANT) for executive control; sustained attention to response task (SART) for continuous task performance, picture
naming for language proficiency, and n-back for working memory (WM), which used familiar images like truck, bag, fan
instead of numbers or colors. Developed with PsychoPy experiment design software, participants’ response time and accu-
racy was recorded. Depression, anxiety, stress, and trait anxiety were assessed using patient health questionnaire (PHQ-9),
generalized anxiety disorder scale (GAD-7), perceived stress scale (PSS-4) and short state-trait anxiety inventory (STAI-T)
respectively. Institutional Ethics committees approved the study. Scores were compared between groups using MannWhit-
ney U test with Bonferroni correction.

Results: Twenty-one SLE patients and 20 controls were enrolled. There was no difference in mean age (cases 27.7(6.5)
controls 28(8.3) years) between groups. Mean duration of illness in cases was 61.8(42.5) months and mSLEDAI was
0. Table 1 shows mean scores of CT and psychological scales. Cases had reduced commission error (inappropriate
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response to a no-go stimulus), and increased accuracy for no-go conditions, but with overall response latency in SART
(effect size, r= .43 , -0.43, -0.40 respectively). Cases had significantly higher GAD scores (effect size (r=-0.36) with overall
23% reporting moderate generalized anxiety symptoms. (Figure 1).

Cognitive and psychological task response by SLE and HC group.
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Conclusion: Unlike previous studies, though patients and caregivers had no difference in MOCA, patients had increased
psychomotor latency. After validation in populations with higher literacy and use in larger sample size with proper controls
the true prevalence of CD in SLE will emerge.

Reference: 1. Rayes HA Touma Z et al. What is the prevalence of cognitive impairment in lupus and which instruments
are used to measure it? A systematic review and meta-analysis. Semin Arthritis Rheum. 2018 Oct;48(2):240-255.

Disclosure: P. Srivastava: None; L. Rajasekhar: None.
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Background/Purpose: Neuropsychiatric systemic lupus erythematosus (NPSLE) is linked to increased morbidity, mor-
tality, and adverse health-related quality of life. Early disease, a history of NPSLE, aPL positivity, and high disease activ-
ity are considered risk factors for NPSLE. However, there is currently no reliable clinical tool to predict neuropsychiatric
flares. Recent advancements in machine learning (ML) have demonstrated great potential in aiding clinical decision-
making across various medical disciplines. Therefore, we aimed to assess the reliability and effectiveness of ML appli-
cations in predicting NPSLE flares within a large cohort of patients with active SLE, yet no ongoing active severe
NPSLE.

Figure 1. Raincloud plot depicting generalized anxiety disorder score (left panel) and patient health questionnaire score (right panel) . SLE=SLE
patients and HC=healthy control.
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Methods:We analysed data from five phase III trials (BLISS-52, BLISS-76, BLISS-NEA, BLISS-SC, EMBRACE) after exclu-
sion of patients with baseline neuropsychiatric BILAG score A (N=3638). Neuropsychiatric flares were defined as a transition
from BILAG score C, D, or E to score A or B, or from score B to score A in the neuropsychiatric domain of the classic BILAG
index throughout a 52-week long follow-up. After constructing panels of variables based on expert knowledge, we
employed ML methodology to develop predictive models utilising the least absolute shrinkage and selection operator
(LASSO) as well as multivariable logistic regression analysis. A stratified split was applied to the data to partition the study
population into a training (70%; N=2547), and a test set (30%; N=1091). The training set was used in model development
while the internal validation was developed by a 10 times 10-fold cross validation. The test set was used for validation of
the built model, and the performance of the two models was demonstrated using area under the curve (AUC) of the receiver
operating curves (ROC), accuracy with a 95% confidence interval (CI), sensitivity, and specificity metrics.

Results: A total of 105 SLE patients (2.89%) experienced a neuropsychiatric flare during follow-up. Knowledge-driven fea-
ture selection included a history of NPSLE, disease duration, aCL positivity, clinical SLEDAI-2K, sex, age, and the use of anti-
malarials. The LASSO and multivariable logistic regression models demonstrated comparable performance, with an AUC of
0.80 and 0.80, sensitivity of 0.61 and 0.61, and specificity of 0.83 and 0.82, respectively. Moreover, both algorithms exhib-
ited appropriate calibration on the test dataset.

Conclusion: The integration of traditional risk factors for NPSLE into ML-based models can predict neuropsychiatric
involvement in SLE with high specificity and modest sensitivity. We herein propose a pragmatic, robust, and highly accurate
prediction tool forecasting neuropsychiatric flares in patients with SLE. The utilisation of this ML-based tool holds promising
prospects for improving patient care and outcomes in real-world settings.

Disclosure: N. Cetrez: None; J. Lindblom: None; R. Da Mutten: None; D. Nikolopoulos: None; I. Parodis: Amgen,
5, 6, AstraZeneca, 5, 6, Aurinia Pharmaceuticals, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company, 5, 6,
F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6, Otsuka
Pharmaceutical, 5, 6.
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Background/Purpose: Monogenic lupus is associated with specific gene mutations, most commonly reported in TREX1,
DNASE1L3, DNASE2, and SAMHD1. However, their phenotypes are not well reported.

Methods: Patients < 16 years of age, satisfying classification criteria for SLE (SLICC 2012) or incomplete lupus1 (ILE)( ANA
(titer ≥1:80) and any 1 of acute/ subacute/ chronic cutaneous lupus, oro-nasal ulcers, alopecia, synovitis, serositis, neuro-
logic or renal manifestation or 2 of hematologic, immunologic manifestations, family history of autoimmune rheumatic
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disease (AIRD) or lupus-like disease(LLD) as per treating physicians opinion, in whom a monogenic cause was suspected
due to consanguinity in parents, young age of onset, familial history, recurrent infections, skeletal abnormalities were sub-
jected to clinical exome sequence. Data was retrieved from outpatient and inpatient records. Those with pathogenic variants
or with variant of unknown significance but with the same mutation identified in parents were analysed.

Results: Clinical exome revealed mutations in 6 of 7 patients tested (Table 1). The mean age of the patients was 5.3 years(
range 2-12) and mean duration of follow-up was 10.8 months (range 4- 21). One patient with a mutation in C1QA gene ful-
filled the SLICC-CC (acute cutaneous lupus, oral ulcers, myelitis, lupus nephritis). She also experienced recurrent infections
(thigh cellulitis and thumb abscess).

Two patients met the criteria for ILE. One had AIHA, ILD, and low complements and shared a heterozygous mutation in the
IFIH1 gene with her mother. The other had oral ulcers, discoid rash, and mutation in C1QB mutation.

Three patients had LLD. One had DAH (diffuse alveolar haemorrhage) and mutation in DNASE1L3 gene, another had urticar-
ial skin rash and low complements with a mutation in CFI gene, and third had AIHA (autoimmune hemolytic anemia), leuco-
penia, and spondyloenchondroplasia with mutation in ACP5 gene. All, except patient with DNASE1L3 mutation, were ANA
positive. None had a family history of AIRD.

Conclusion: We report on 6 patients with mutations in C1QA, C1QB, DNASE1L3, CFI, IFIH1, and ACP5. In 3 with known
mutations for monogenic lupus (C1QB, DNASE1L3, ACP5) SLE SLICC criteria were not met. One child presented with
DAH. Others had lupus-like autoimmune features and features atypical for ILE eg ILD. Monogenic lupus will allow better
research into pathways of disease.

Reference: 1.Lambers WM. Incomplete Systemic Lupus Erythematosus: What Remains After Application of ACR and
SLICC criteria? Arthritis Care Res 2020;72(5):607–14.

Disclosure: K. Yerram: None; K. Shanigaaram: None; G. Deshpande: None; A. Parikh: None; A. Ramavath: None;
N. Gollakota: None; R. Manthri: None; L. Rajasekhar: None.

Table 1- Genetic Mutations and Lupus Presentation Categories in Study Patients
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) suffered from an increasing risk of cardiovascular
diseases (23�3 events per 1000 patient-years). Antiphospholipid antibodies (aPLs), including anticardiolipin antibodies (aCL),
anti-β2 glycoprotein I antibodies (aβ2GPI), and lupus anticoagulant (LA), increase the risk of thrombotic events in antiphos-
pholipid syndrome, but the impact of aPLs on SLE patients was not yet determined. In this multi-center prospective study,
we aimed to determine the association between aPLs and future atherosclerotic cardiovascular disease (ASCVD) risk in SLE.

Methods: Seven aPL isotypes (aCL IgG/IgM/IgA, aβ2GPI IgG/IgM/IgA, and LA) were measured based on international
guidelines at SLE diagnosis and during follow-up. Clinical manifestations, disease activity status and organ damage were
collected. Future ASCVD events were defined as new onset nonfatal myocardial infarction, nonfatal stroke, coronary or
peripheral artery revascularization, or cardiovascular death.

Results: Among the 1573 recruited SLE patients, 525 (33.4%) had positive aPLs. LA had the highest prevalence
(324 [20.6%]), followed by aCL IgG (249 [15.8%]), aβ2GPI IgG (199 [12.7%]), aCL IgA (58 [3.7%]), aβ2GPI IgM
(83 [5.3%]), aβ2GPI IgA (58 [3.7%]), aCL IgM (92 [5.8%]). 116 (7.37%) patients developed ASCVD during the mean follow-

Table 1. Proportion of ASCVD in SLE patients with different isotypes of aPLs
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up of 4.51±2.32 years and 92 patients were aPLs positive. In univariate Cox regression analysis, both aPLs (HR=7.81, 95%
CI, 5.00-12.24, p< 0.001) and traditional risk factors of cardiovascular disease were associated with future ASCVD events
(Table 1). Kaplan-Meier plots suggested a potential trend towards ASCVD in positive versus negative aPLs antibodies. More
importantly, anticoagulant or antiplatelet therapy can reduce ASCVD risk in SLE patients with positive aPLs (HR=0.57, 95%
CI,0.25-0.93, P=0.026) (Figure 1). In multiple Cox regression analysis, aCL IgG (HR=1.95, 95% CI, 1.25-3.00, p=0.003),
aCL IgM (HR=1.83, 95% CI, 1.03-3.20, p=0.039), and LA (HR=5.13, 95% CI 3.23-8.20, p< 0.001) positivity remained inde-
pendently associated with ASCVD; traditional risk factors for ASCVD, including smoking, gender, age and hypertension,
also play an independent role in SLE patients (Figure 2).

Conclusion: SLE patients with positive aPLs, especially positive aCL IgG/IgM and LA, warrant more care and surveillance of
future ASCVD events during follow-up. Antithrombotic therapy has a protective effect on future ASCVD.

Figure 1. Cumulative probability of ASCVD in patients with or without aPLs (A), aβ2-GPI IgG antibody (B), aβ2-GPI IgM antibody (C), aβ2-GPI IgA
antibody (D), aCL IgG antibody (E), aCL IgM antibody (F), aCL IgA antibody (G), and LA (H). (I) Cumulative probability of ASCVD in aPLs negative
patients, aPLs positive patients with anticoagulant or antiplatelet therapy, and aPLs positive patients without anticoagulant or antiplatelet therapy.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) have a 2-3-fold increased risk of cardiovascular
events. A major risk factor for this is hypertension. We previously demonstrated that downstream products of oxidative
stress, isolevuglandins (isoLGs) promote hypertension and autoimmunity in SLE. IsoLGs covalently bind to lysine residues,
leading to increased tissue damage, inflammation, and formation of autoantigens. The purpose of this study is to determine
if anti-isoLG IgG antibodies are increased in patients with SLE and associated with disease activity and blood pressure (BP).

Methods: This cross-sectional study included 23 SLE and 30 control subjects. Subjects wore an ambulatory BP monitor for
24 hours with diurnal measurements every 15-30 minutes and nocturnal measurements every 30minutes. Serum-isoLG IgG
antibody concentrations were measured using a sandwich ELISA as previously published. One SLE serum sample was

Figure 2. Risk factors of ASCVD in SLE patients.
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used on all plates to normalize for plate-to-plate variability. Data were compared by chi square (categorical) or Mann-Whitney
U (continuous) tests. Correlation was conducted by Spearman rho and linear regression analysis with anti-isoLG IgG anti-
body concentrations log-transformed to normalize residuals.

Results: Patients with SLE and control subjects were of similar age, race, and sex. Disease activity in SLE patients was low
to moderate (mean SLEDAI=4). Most 24-hour BP parameters were significantly elevated in SLE versus control subjects (-
Table 1). Serum anti-isoLG IgG antibody concentrations were increased in SLE (median [interquartile range]: 1.30 units
[0.93, 1.70 units]) versus control subjects (0.91 units [0.73, 1.28 units], P=0.007; Figure 1). Anti-isoLG IgG antibody con-
centrations were significantly inversely associated with office and diurnal systolic BP (Table 2) in patients with SLE but were
not significantly associated with BP in control subjects or disease activity and damage in SLE (SLEDAI: rho=0.156, C4: rho=-
0.320, SLICC: rho=0.338). SLE patients not taking anti-hypertensive drugs were examined separately due to impact of the
anti-hypertensives on BP and anti-isoLG IgG antibody concentrations were strongly significantly inversely associated with
office and 24-hour BP measurements (Table 2). For example, every 20% increase in anti-isoLG IgG concentration was
associated with a 10 mmHg decrease in 24-hour systolic BP, P=0.004. This remained significant after adjustment for
age (P=0.03).

Conclusion: Serum concentrations of anti-isoLG IgG antibodies are increased in SLE versus control subjects. Anti-isoLG
IgG antibody concentrations were inversely associated with 24-hour BP measurements. Given prior mechanistic studies
demonstrating that cellular isoLGs promote hypertension, it is possible that in SLE, isoLG antibodies could help clear these
hypertension-inducing antigens. Future work will further evaluate this mechanism and the role of anti-isoLG IgG antibodies
as markers of BP and cardiovascular risk.
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Disclosure: A. Phothisane: None; S. Shaik: None; Q. Wu: None; O. Posey: None; S. Davies: None; J. Krishnan:
None; D. Patrick: Metabolic Technologies, Inc., 9, 10; C. Stein: None; M. Ormseth: None.

Figure 1. Serum anti-isoLG IgG antibodies are increased in patients with SLE compared to control subjects. Mann-Whitney-U test.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease marked by varied disease
activity, underscored by complex immune dysregulation, including altered immune mediators and accumulation of autoan-
tibody (AutoAb) specificities. This study seeks to determine an optimal panel of analytes that distinguish SLE patients with
active disease and refine a Lupus Disease Activity Index (L-DAI).

Methods:We procured samples from patients with classified SLE on dates of low disease activity (< 4, range 0-3, n=162) or
active disease (≥4, range 4-30, n=162) defined by the hybrid SLEDAI (hSLEDAI). Race/sex/age-matched healthy control
(Ctrl) samples (n=81) were also evaluated. Plasma immune mediators (n=33) were evaluated by microfluidic immunoassay
and serum AutoAb specificities, including dsDNA, chromatin, Ro/SSA, La/SSB, Sm, SmRNP, and RNP, were assessed
by xMAP assay. The L-DAI is the sum of log-transformed, standardized immune mediators, weighted by the Spearman r
correlation coefficient of mediator levels vs. either hSLEDAI scores or number of AutoAb specificities associated with clinical
disease activity. Log-transformed mediator levels were further evaluated using random forest applied machine learning
modeling to determine an optimal subset of analytes to inform the L-DAI.

Results: As expected, SLE patients with active disease demonstrated differences in clinical and serologic features, as well
as increased use steroids. Random forest modeling of immune mediators comparing low vs. active disease, including clin-
ically and/or serologically active vs. quiescent disease and Ctrls informed a variable importance ranking (Fig. 1, mean ±
SD, top 21 mediators shown). Forward selection (adding mediators to top mediator, IFN-α [red]) and backward elimination
(subtracting mediators from total [blue]), in combination with univariate analysis (Fig. 1), yielded a combination of 9 mediators
(in red, Fig. 1) that best informed the L-DAI. The L-DAI 9, whether weighted by hSLEDAI or number of AutoAbs, significantly
(p≤0.05) differentiated SLE patients with Low vs. Active disease, including clinically/serologically active/quiescent disease
(vs. Ctrls, Fig. 2), with strong correlation between the weightings (Spearman r=0.990, p< 0.0001). An average composite
L-DAI differentiated SLE patients with low, active, and clinically/serologically active/quiescent disease (vs. Ctrls, Fig. 3).
There was enhanced distinction of low/moderate/high risk regions for active disease after application of decision curve anal-
ysis, with large ( >0.8) Cohen’s effect size and AUC=0.795 (p< 0.0001) in distinguishing clinical/serologic active/quiescent
disease activity, and significant correlation (Spearman r=0.407, p< 0.0001) with concurrent clinical disease activity (hSLEDAI
scores) (Fig. 3).
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Conclusion:We have refined the L-DAI to characterize SLE patients with active clinical and/or serological disease vs. those
with low/quiescent disease. Treat-to-target approaches using a sensitive and objective biomarker surrogate for clinical dis-
ease activity has the potential to help improve clinical disease management and prevent organ damage in SLE.

Disclosure: M. Munroe: Progentec Diagnostics, Inc., 12, Salary Support; D. Blankenship: Progentec Diagnostics,
Inc., 2; D. DeFreese: Progentec Diagnostics, Inc., 3; A. Holloway: Progentec Diagnostics, Inc., 3;
M. Purushothaman: Progentec Diagnostics, Inc., 3, 4; W. DeJager: None; S. Macwana: None; J. Guthridge: None;
S. Kamp: None; N. Redinger: None; T. Aberle: None; E. Chakravarty: None;C. Arriens: AstraZeneca, 1, 5, 6, Aurinia,
6, Bristol-Myers Squibb, 1, 5, Cabaletta, 1, GSK, 1, Kezar, 1, UCB, 1; Y. Li: None; H. Zeng: None; S. Dezzutti: None;
P. Izmirly: None; U. Thanarajasingam: None; D. Kamen: None; J. Buyon: Bristol-Myers Squibb(BMS),
2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1; J. James: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK),
2, Novartis, 2, Progentec Biosciences, 5; E. Jupe: Progentec Diagnostics, Inc., 3.
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Background/Purpose: The management of a positive anti-nuclear antibody (ANA) is one of the most common consulta-
tions in rheumatology outpatient practice. The prevalence of a positive ANA in the general population is far greater than that
of connective tissue diseases (CTDs), including systemic lupus erythematosus (SLE). There are no guidelines on manage-
ment of a positive ANA without a clear diagnosis. This study seeks to understand how rheumatologists navigate such
scenarios.

Methods:We reached out to 40 practicing rheumatologists using an anonymized, case-based survey using multiple choice
questions with branching logic. Demographic information was obtained. We used American College of
Rheumatology/European Alliance of Associations for Rheumatology (ACR/EULAR) criteria for SLE to design the cases.

In two cases, patients had a high titer ANA but met no ACR/EULAR criteria for SLE. These cases represent a false-
positive ANA (FP-ANA). Two additional cases had patients with low-positive ANA titers, morning-dominant joint stiffness
for one hour with a normal musculoskeletal exam, and one ACR/EULAR criteria for SLE. These two cases represent undif-
ferentiated connective tissue disease (UCTD). A final case had isolated thrombocytopenia along with a positive ANA
(ITP-UCTD).

Participants were asked if they would obtain ANA sub-serologies or discharge the patient from practice. Of those
obtaining sub-serologies, they were asked when follow-up should be arranged, if routine labs are to be obtained at follow-
up, and if they would start hydroxychloroquine (HCQ). In each case if sub-serologies were requested, they always returned
negative.
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Results: 21 out of 40 rheumatologists participated. Work setting: 47% academic, 53% non-academic. Years in practice:
52% with 1-10 years, 24% with 10-20 years, and 24% with more than 20 years. 57% of participants worked in suburban
areas. Practice characteristics were not significant in case decision-making.

A mean of 81% of participants in the FP-ANA cases obtained sub-serologies, while the rest chose to discharge the patient
without further work-up. Despite negative sub-serologies, 87.5% of participants wished to continue to follow up. One of
these cases is detailed in Figure 1.

In all three UCTD cases, all participants obtained sub-serologies. A mean of 55% of participants started HCQ. All partici-
pants chose to follow the patient long-term. The ITP-UCTD case is detailed in Figure 2.

Conclusion: Our study suggests that there is substantial variability in how rheumatologists manage the "false-positive ANA"
and UCTD. Based on the data, many participants obtain ANA-specific antibodies for a high-titer ANA even when no clinical
criteria are met. Most rheumatologists would continue to follow all patients with a positive ANA, although the decision to start
HCQ was variable among responders in the cases. Yet, clinical practice guidelines on these practices are lacking. Balancing

Figure 2: A representative case of a positive ANA patient with thrombocytopenia. All participants chose to obtain sub-serologies, which were neg-
ative. Pie charts show the percentage of participants electing to initiate HCQ therapy and the distribution of when follow-up was chosen to be
arranged.

Figure 1: A representative case of a positive ANA patient without ACR/EULAR criteria for CTD. Pie charts show the percentage of participants that
would pursue further ANA sub-serologies. Of those obtaining sub-serologies (which returned negative), the additional pie chart shows the distri-
bution of when follow-up was chosen to be arranged.
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the economic costs of continued follow up visits and lab testing in these cases with the risk of developing a defined CTD is a
complicated endeavor for most rheumatologists. Further studies and evidence are needed to guide decision making in such
scenarios.

Disclosure: N. Gupta: None; S. Ford: None; L. Scheiber: None; T. Rao: None; A. Nandan: None.

Abstract Number: 0556

Classical Complement Activation in Lupus Nephritis Correlates with
Disease Biomarkers: Results from Two Observational Studies

Edmund Chang1, Julian Low1, Noosha Yousefpour1, Min Bao1, Jeannette Osterloh1, Qing Chang1, Dean Artis1, Henk-
Andre Kroon1, Yaisa Andrews-Zwilling1, Maria Dall’Era2, Ted Yednock1 and Ann Mongan1, 1Annexon Biosciences,
Brisbane, CA, 2University of California San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Lupus nephritis (LN) is an autoantibody-mediated disease that can activate C1q and the clas-
sical complement pathway. Pathogenic anti-C1q antibodies (PACAs) are often present, amplifying classical pathway
inflammation and contributing to progressive kidney damage. Elevated C4d and reduced C4 are markers of classical
complement activation and consumption, respectively. For LN patients in the CLUES/UCSF Study, C4d/C4 ratio pos-
itively correlated with PACAs and urine protein-creatinine ratio (UPCR). To validate this correlation, the Sanguine Bio
study was conducted.

Methods: Samples were collected from 40 LN patients (plus 20 healthy controls) from the CLUES/UCSF Study and 24 LN
patients (plus 10 healthy controls) from Sanguine Bio. In the CLUES/UCSF Study, systemic lupus erythematosus (SLE) diag-
noses were confirmed by study physicians according to either of the following definitions: (a) meeting ≥4 of the 11 ACR
revised classification criteria for SLE as defined in 1982 and updated in 1997 or (b) meeting 3 of the 11 ACR criteria along
with having SLE confirmed by a study rheumatologist. Complement activation and consumption (C4d, C4), exploratory bio-
markers in plasma and urine, and UPCR were evaluated.

Results: Sanguine Bio samples from a subset of LN patients demonstrated elevated C4d/C4 compared to healthy controls,
indicating classical complement pathway activation (Figure). Urinary biomarkers of LN correlated with C4d/C4 ratio in these
patients.

Conclusion: In these LN patients, C4d/C4 ratios were elevated and correlated with LN biomarkers in blood and urine, sup-
porting classical complement activity. These data support an ongoing, phase 1b study of ANX009 with the goal of assessing
safety, tolerability, and pharmacodynamics of repeat doses of subcutaneous ANX009 with standard of care in adults with
LN. ANX009 is an anti-C1q antigen binding fragment targeting LN patients with evidence of classical complement activity
(elevated C4d/C4).
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Disclosure: E. Chang: Annexon Biosciences, 3, 8; J. Low: Annexon Biosciences, 3, 8; N. Yousefpour: Annexon Bio-
sciences, 3, 8; M. Bao: Annexon Biosciences, 3, 8, Roche/Genentech, 3, 8; J. Osterloh: Annexon Biosciences, 3, 8,
FibroGen, Inc., 3; Q. Chang: Annexon Biosciences, 3, 8; D. Artis: Annexon Biosciences, 3, 8; H. Kroon: Annexon Bio-
sciences, 3, 8; Y. Andrews-Zwilling: Annexon Biosciences, 3, 8; M. Dall’Era: Annexon Biosciences, 2, 5, AstraZe-
neca, 2, Aurinia, 2, Biogen, 2, GlaxoSmithKlein, 2, 5, Pfizer, 2; T. Yednock: Annexon Biosciences, 3, 8; A. Mongan:
Annexon Biosciences, 3, 8.
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Figure. A Subset of Patients with LN Demonstrated Elevated C4d/C4 Over Healthy Controls
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Background/Purpose: Cell-bound complement activation products (CB-CAPs), when part of a multi-analyte assay with
algorithm (MAP), are valuable SLE diagnostic biomarkers. Levels of erythrocyte-bound complement activation products
have been associated with SLE disease activity. The clinical and serologic phenotype of longitudinal MAP-positive patients
has not been well described. Herein, we assessed the relationship between longitudinal MAP results with clinical and labo-
ratory variables.

Methods: This was a longitudinal study of adult SLE patients (2012 SLICC or ACR/EULAR criteria) with ≥2 routine clinic
visits from June 2020 to July 2022. Patients completed the polysymptomatic distress scale. The rheumatologist scored
the PGA and SLEDAI scores. Autoantibodies including ANA and anti-RNA binding proteins were measured by ELISA.
Anti-dsDNA was measured by immunofluorescence using the Crithidia luciliea assay. CB-CAPs were analyzed by flow
cytometry. The multi-analyte assay panel (MAP) was determined using a 2-tier algorithm. Chi-square and ANOVA tests were
used to analyze differences in demographic and disease history between persistently MAP positive, MAP negative, and
patients with changing MAP positivity. Serologies and clinical variables at follow-up visits were compared using generalized
linear models.

Results: In this longitudinal cohort of 113 patients with 175 follow-up visits (90% female, 62% Black, mean age 45) 65%
were consistently MAP positive, 20% were negative, and MAP positivity changed in 15%. Persistent MAP-positive patients
were younger and more often of the Black race. There was no difference in MAP positivity based on disease duration. Sig-
nificantly more MAP-positive patients met ACR/EULAR criteria and had higher total ACR/EULAR scores. Patients who
remained MAP positive were more likely to have a history of acute cutaneous lupus but there was no difference in other his-
torical manifestations between groups (Table 1).

When evaluating longitudinal associations, patients with persistent MAP positivity had higher total SLEDAI scores, but there
was no difference in the clinical SLEDAI. Therapy was comparable across groups except for greater use of belimumab, ritux-
imab, and cyclophosphamide in persistent MAP-positive patients. Patients who remained MAP positive reported higher
rates of depression, but a similar burden of polysymptomatic distress and fatigue. A greater number of lupus-specific serol-
ogies were present in those with MAP positivity (Table 2).

Table 1. Demographics and Disease History of the SLE patient cohort

1096



Conclusion: Identifying endotypes of SLE is key to advancing personalized medicine. In this cohort of patients with SLE,
most patients had static MAP results. MAP results changed between visits in a subset of patients; although there was not
a distinct clinical, demographic, or laboratory phenotype in those patients. Patients with consistent MAP positivity reported
more depression and had a greater burden of disease activity as measured by the ACR/EULAR score and greater use of
biologic and cytotoxic therapy. Combining longitudinal MAP scores with assessments of SLE activity may provide important
prognostic information. Larger studies are ongoing to evaluate the relationship between individual CB-CAPs and disease
activity.

Disclosure: J. Rogers: Amgen, 2, Ampel Biosolutions, 1, AstraZeneca, 6, Aurinia, 1, Eli Lilly, 1, Exagen,
5, GlaxoSmithKlein(GSK), 2, Immunovant, 2, 5; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK), 5, Immunovant,
5, Pfizer, 5; D. Wojdyla: None; T. O’Malley: Exagen, 3, 11, 12, Shareholder; D. Pisetsky: Immunovant, 2, 5;
R. Alexander: Exagen, 3; K. Sun: AstraZeneca, 6; L. Criscione-Schreiber: GlaxoSmithKlein(GSK), 5, UCB, 5;
J. Doss: None; R. Sadun: None; M. Maheswaranathan: AstraZeneca, 6; M. Clowse: Exagen, 5, GlaxoSmithKlein(-
GSK), 2, 5, Immunovant, 5, UCB, 2, 5.

Table 2. Serologies, medications, disease activity, and patient symptoms at the longitudinal follow-up visits.
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Background/Purpose: Cognitive impairment (CI) is one of the most common manifestations of Neuropsychiatric Systemic
Lupus Erythematosus (NPSLE). Studies have reported that SLE patients with different NPSLE syndromes have alterations
in the cerebrospinal fluid or their serum levels of various cytokines and proteases (analytes) that can lead to neuroinflamma-
tion. However, studies focused on analytes in CI are scarce. In this study, we investigated the ability of various serum ana-
lytes to discriminate SLE patients with CI from those without impairment.

Methods: Two hundred ninety individuals 18-65 years old who met the 2019 EULAR/ACR classification criteria for SLE
were included. Cognitive ability was measured by psychometrists utilizing the 1-hr ACR-Neuropsychological Battery
(ACR-NB), and the scores were standardized by age and gender to operationally classify patients’ performance into CI (z-
score of ≤-1.5 in two or more domains) and non-CI. At the time of the neuropsychological assessment patients provided
blood samples. The serum levels of nine analytes (IL-6, IL-10, IFN-γ, MMP-9, NGAL, S100A8/A9, S100B, TNF-α, and
TWEAK) were determined using ELISA. The data were randomly partitioned into a training (70%) and a test (30%) sets. A
predictive regression model was performed to evaluate the measured analytes’ ability to discriminate SLE patients with CI
from patients without impairment. The optimal cut-off values to discern between CI and non-CI for each analyte were

Table. 1. AUC of measured analytes serum levels to discriminate SLE patients with CI from those without CI.
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obtained by Youden’s index, and their sensitivity (Sn), specificity (Sp), and predictive values were calculated. For patients
that had completed cognitive assessment at 6 and 12 months (n=125, 43%), pairwise comparisons of the S100A8/A9
serum levels between time points were performed.

Results: Of 290 patients, 40% had CI (n=116). Overall, no differences in demographic or clinical characteristics were
observed between patients with and without CI. S100A8/A9 had the highest AUC (0.79, 95% CI: 0.66-0.90) (Table 1) and
displayed the greatest discriminative ability (Sp 86% and PPV 82%) (Table 2) to differentiate between patients with and with-
out CI. Compared to the predictive ability of S100A8/A9 alone, the improvement of S100A8/A9 combined with other ana-
lytes was marginal, except for a mild increase in Sn and Sp with MMP-9 (Table 2). Cognitive status remained unchanged
for most of the patients with 6- and 12-month follow-up visits (57 and 28 remained in the non-CI and the CI groups, respec-
tively, whereas 20 with CI changed to non-CI and 20 from non-CI to CI). S100A8/A9 serum levels increased over time in
group 4 (from non- CI to CI) and there was a trend to reduced levels from the baseline and 6-month visits to the 12-month
visit in group 3 (from CI to non-CI) (Figure 1).

Table 2. MMP-9, NGAL, S100A8/A9, and various combinations ability to discriminate SLE patients with CI from those without CI.

Figure 1. Pairwise comparison of S100A8/A9 serum levels between time points. P-values were adjusted using the Bonferroni multiple-testing cor-
rection method. Significant differences are indicated by asterisks (* p ≤ 0.05, **** p ≤ 0.0001). Non-significant differences are not displayed.
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Conclusion: In this large cohort of well-characterized SLE patients, amongst all measured analytes, S100A8/A9 had the
greatest discriminatory ability in differentiating between SLE patients with and without CI. Replication of these findings is
needed to confirm the utility of S100A8/A9 as a biomarker for CI in SLE. Research into the underlying mechanisms is also
needed.

Disclosure: C. Munoz-Grajales: None; M. Barraclough: None; J. Diaz Martinez: None; J. Su: None; K. Bingham:
None; M. Kakvan: None; R. Kretzmann: None; C. Tartaglia: None; L. Ruttan: None; M. Choi: AbbVie/Abbott, 2, 6,
Amgen, 2, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK),
2, Janssen, 2, 6, Mallinckrodt, 2, Merck/MSD, 2, MitogenDx, 2, Organon, 6, Pfizer, 2, 6, Roche, 2, Werfen, 2;
S. Appenzeller: None; S. Marzouk: None; D. Bonilla: None; P. Katz: None; D. Beaton: None; R. Green: None;
J. Wither: AstraZeneca, 1, 6, Pfizer, 12, Indirect salary support through a Chair award to the Division of Rheumatology
at the University of Toronto; Z. Touma: AstraZeneca, 2, GSK, 2.
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Renata Baronaite Hansen, Copenhagen Research Center for Autoimmune Connective Tissue Diseases, Copenhagen
University Hospital, Rigshospitalet, Copenhagen, Denmark
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Background/Purpose: Comorbidity risk is remarkably increased in patients with Systemic Lupus Erythematosus (SLE)
compared with the general population. A better understanding of comorbidity development in SLE is needed to improve
the prognosis in SLE patients. We assessed the accrual of comorbidity utilizing the Charlson Comorbidity Index (CCI) in a
large nationwide cohort of patients with SLE compared with matched population controls.

Methods: We assembled a cohort of adult patients with incident SLE using ICD diagnosis codes registered in the Danish
National Patient Register (DNPR) from January 1996 to July 2018 (n=3,178). The date of the first SLE registration in the
DNPR was considered the baseline. SLE patients were age, - and sex-matched to 60,090 population controls randomly
selected from the Danish Civil Registration System. Comorbidities (during outpatient and inpatient care) were identified using
DNPR. We estimated the CCI score, number of CCI comorbidities and cumulative prevalence (%) of CCI comorbidities,
stratified by sex, at baseline (SLE diagnosis) and at the end of follow-up (FU) (death, emigration or July 2018) in patients with
SLE and controls.

Results: 84% of SLE patients and non-SLE controls were female; mean age at baseline was 47 years. Mean CCI
scores were 2.3 times higher in SLE patients vs controls at baseline (0.7 vs 0.3) and 1.9 times higher at the end of
FU (1.7 vs 0.9). Similarly, the CCI scores were about 2-3 times higher in SLE patients than controls in the 1-2, 3-4
and ≥ 5 score categories, both at baseline and the end of FU (Table 1). Males had higher scores than females in all
the above categories.
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Table 1. Baseline (SLE diagnosis) and end-of-follow-up CCI scores, stratified by sex, in patients with incident SLE compared with matched general
population controls, followed during January 1996 - July 2018

Table 2. Number of CCI comorbidities at baseline (SLE diagnosis) and at the end of follow-up, stratified by sex, in patients with incident SLE com-
pared with matched general population controls, followed during January 1996 - July 2018
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Number of CCI comorbidities

Fewer SLE patients than controls had no CCI comorbidities at baseline: 67% vs 83%, and at the end of FU: 41% vs 66%
(Table 2). Two out of ten SLE patients had at least one CCI comorbidity at baseline vs one out of ten controls. Moreover,
compared with controls, patients with SLE were 2-3 times more likely to have 2, 3 and 4 CCI comorbidities, at baseline
and the end of FU.

Cumulative prevalence of CCI comorbidities

The cumulative prevalence of myocardial infarction, congestive heart failure, and peripheral vascular, cerebrovascular,
chronic pulmonary and liver diseases was 2-4 times higher in patients with SLE than controls, at baseline and the end of
FU (Table 3). Of note, in SLE patients, the cumulative prevalence of all the above comorbidities, as well as diabetes and pep-
tic ulcer, doubled by the end of FU compared with baseline. Relative to controls, renal disease was the most prevalent
comorbidity in SLE, with baseline and end-of-FU prevalence 8.6 and 6.5 times higher in SLE patients vs controls. Baseline
and end-of-FU prevalence of malignancy was similar in SLE and controls. Most CCI comorbidities were more prevalent in
males than females.

Table 3. Cumulative prevalence of CCI comorbidities at baseline (SLE diagnosis) and at the end of follow-up in patients with incident SLE com-
pared with matched general population controls, followed during January 1996 - July 2018
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Conclusion: The baseline and end-of-follow-up cumulative prevalence of myocardial infarction, congestive heart failure, and
renal, peripheral vascular, cerebrovascular, chronic pulmonary and liver diseases was substantially increased in patients with
SLE compared with matched general population controls. The CCI scores and the number of CCI comorbidities were about
2-3 times higher in SLE patients than controls, at baseline and at the end of follow-up.

Disclosure: R. Baronaite Hansen: None.
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Background/Purpose: Lupus nephritis (LN) is one of the most common and severe manifestation of SLE. Risk factors for
lupus nephritis and renal function decline are not well understood. We completed a genome wide association study
(GWAS) of LN in a multi-ethnic cohort of children and adults with SLE.

Methods: We included SLE patients from dedicated Lupus clinics and the SLICC cohort. All patients met ACR and/or
SLICC SLE classification criteria and were genotyped on a multi-ethnic Illumina array. Ungenotyped SNPs were imputed
to TopMed, and principal components for ancestral estimation were generated using both 1000 Genomes and GRAF-
pop. LN was defined by SLE criteria and confirmed on kidney biopsy in 75%. Kidney function (estimated glomerular filtration
rate, eGFR) was calculated using the Schwartz Bedside formula for measures < 18 years and CKD-EPI (without race) for
>18 years of age and collected longitudinally over time. Wilcoxon rank sum or Chi-square tests were used to compare char-
acteristics between LN and Non-LN patients. We completed GWAS of LN in marginal and multivariable adjusted regression
models with principal components for ancestry, sex and cohort site.

Results: The study included 2981 patients with SLE, 88% female, 46% of European ancestry and 27% childhood-onset
SLE. LN was present in 45%. People with LN were younger at diagnosis, and more likely of African American or East Asian
ancestry than those without LN. People with LN had significantly lower within-person mean eGFR, greater eGFR variability
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Manhattan Plot for LN, adjusted for PC, sex and site

Table: Characteristics of LN and Non-LN patients
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and slope over time compared to those without LN (Table). GWAS of LN demonstrated a peak on chromosome 8, intronic to
ATP6V1C1, yet did not reach a genome-wide significance (p < 5x10-8).

Conclusion: A GWAS of LN in a multiethnic cohort of children and adults with SLE, did not identify a significant locus. The
top signal was on chromosome 8, intronic to ATP6V1C1. We will complete GWAS of repeated eGFR measures, as it is a
more informative outcome that we expect will improve power for detecting genetic loci for LN.

Disclosure: M. Riedl Khursigara: None; N. Gold: None; T. Tang: None; D. Dominguez: None; M. Klein-Gitelman:
None;D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead
Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5; D. Goldman: None; E. Harvey: None;M. Ishimori:
None; C. Jefferies: None; D. Kamen: None; S. Kamphuis: None; A. Knight: Pfizer, 6; C. Lee: None; D. Levy: None;
D. Noone: None; K. Onel: None; C. Peschken: AstraZeneca, 2, 5, GSK, 2, 5, Roche, 1, 2;M. Petri: Alexion, 1, Amgen,
1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed, 6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Bio-
gen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions,
1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idor-
sia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta
Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences,
2, Thermofisher, 5, UCB, 2; J. Pope: AbbVie, 1, 2; E. Pullenayegum: None; E. Silverman: None; Z. Touma: AstraZe-
neca, 2, GSK, 2;M. Urowitz: None; D. Wallace: None; J. Wither: AstraZeneca, 1, 6, Pfizer, 12, Indirect salary support
through a Chair award to the Division of Rheumatology at the University of Toronto; L. Hiraki: None.
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Background/Purpose: Anti-Ro antibodies can be detected in 40% of patients with systemic lupus erythematosus (SLE)
and have been associated with various clinical manifestations of the disease as well as maternal-fetal complications. The
aim of this study was to describe the frequency of anti-Ro antibodies in SLE patients and to assess their association with dis-
ease characteristics, maternal-fetal complications, treatment, morbidity and mortality.
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Methods: Retrospective observational study. Data from SLE patients of the National Registry of the Argentine Society of
Rheumatology (RELESSAR) were used. Sociodemographic data, comorbidities, disease characteristics, maternal-fetal
complications, SLE morbidity and mortality, activity and damage scores were recorded.

Statistical analysis: Descriptive statistics. Appropriate tests (Chi2, Fisher, Student’s t-test or Wilcoxon), and
univariate/multivariate logistic regression analyses were conducted to identify factors associated with presence of anti-Ro
antibodies.

Table 1. Patient characteristics (N=1513)
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Table 2. Characteristics of patients with positive and negative anti-Ro antibodies
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Results: A total of 1513 patients were included. Patient characteristics are shown in Table 1. Anti-Ro antibodies were
requested in 88% (n=1331), of which 41% (n=552) were positive. Characteristics of patients with positive and negative
Anti-Ro antibodies can be observed inTable 2. Anti-Ro antibodies were associated with hypocomplementemia (p< 0.05),
anti-La antibodies (< 0.001), anti-Sm antibodies (p< 0.001), anti-RNP antibodies (p< 0.001) and Sjogren’s syndrome
(p< 0.001). Also were associated with Raynaud’s phenomenon (p< 0.004), pericarditis (p< 0.005) and interstitial pneumoni-
tis (p< 0.02). More infections (p< 0.01) and a greater use of corticosteroids (p< 0.04) and methotrexate (p< 0.04) were
observed. Univariate analysis in patients with Anti-Ro determination is shown in table 3. In the multivariate model, the inde-
pendent variables were anti-Sm antibodies (OR 1.9, 95% CI 1.4-2.5), anti-La antibodies (OR 48, 95%CI 26-99), chronic thy-
roiditis (OR 1.9, 95%CI 1.3-2.7) and the use of methotrexate (OR 0.66, 95%CI 0.5-0.9).

Conclusion: In this SLE patients, anti-Ro positivity was associated with the presence of other antibodies, chronic thyroiditis
and methotrexate use, but not with any specific clinical profile, maternal-fetal complications or SLE-related morbidity and
mortality.

Disclosure: L. Mendoza Martinez: None; J. Dapeña: None; J. Bande: None; M. Medina: None; S. Papasidero:
None; J. caracciolo: None; R. Quintana: None; L. Garcia: None; C. Gobbi: None; S. Sapag Dur�an: None;
A. Spindler: None; A. Alvarez: None; C. Pisoni: None; C. Gomez: None; R. Paniego: None; M. Santa cruz: None;
L. Gonzalez Lucero: None; R. Aguila Maldonado: None; S. Gordon: None; J. Romero: None; G. Rausch: None;
A. Allievi: None; A. Orden: None; j. zacariaz hereter: None; R. Baéz: None; A. Gonz�alez: None; J. Vandale: None;
M. Goñi: None; V. Caputo: None; M. Larroudé: None; G. G�omez: None; J. Marin: None; V. Collado: None;
G. María Victoria: None; M. Zelaya: None; M. Sacnún: None; R. Rojas Tessel: None; M. Arias Saavedra: None;
M. Machado Escobar: None; P. Astesana: None; U. Paris: None; B. Pons-Estel: None;M. García: GSK, 6, Janssen,
6, Pfizer, 6.
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HDL-Cholesterol Efflux and the Complement System Are Linked in
Systemic Lupus Erythematosus

Ivan Ferraz Amaro1, Maria García-Gonz�alez1, Fuensanta G�omez-Bernal1, Juan Carlos Quevedo-Abeledo2, Yolanda
Fern�andez-Cladera1, Agustín F Gonz�alez-Rivero1 andMiguel A Gonzalez-Gay3, 1Hospital Universitario de Canarias, Santa
Cruz de Tenerife, Spain, 2Hospital Doctor Negrín, Las Palmas de Gran Canaria, Spain, 3IDIVAL and School of Medicine,
UC, Santander; Department of Rheumatology, IIS-Fundaci�on Jiménez Díaz, Madrid, Santander, Spain

Table 3. Univariate analysis in patients with Anti-Ro determination (N=1331)
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Background/Purpose: Cholesterol efflux capacity (CEC), the ability of high-density lipoprotein (HDL) cholesterol to accept
cholesterol from macrophages, has been linked to cardiovascular events. Systemic lupus erythematosus (SLE) is character-
ized by the consumption of complement (C) proteins, and has been associated with an increased risk of cardiovascular dis-
ease. CEC is reduced in SLE patients compared to controls. In the present work, our objective was to analyze whether the
disruption of C influences CEC in patients with SLE.

Methods: New generation functional assays of the three pathways of the C system were performed in 207 patients with SLE.
Additionally, serum levels of inactive (C1q, C2, C3, C4, factor D) and activated (C3a) molecules, and regulators (C1-inhibitor
and factor H) of C system were measured. CEC, using an in vitro assay, and lipoprotein serum concentrations were assessed.
Multivariable linear regression analysis was performed to assess the relationship between C system and CEC.

Results:Overall, no associations were found between disease characteristics or comorbidity and CEC. Only the use of metho-
trexate showed a significant relationship to CEC (beta coef. 3 [95%CI 0.8-4], p=0.005). Besides, the presence of hypertension
and Katz index showed a trend to be associated with CEC, although, in these cases, statistical significance was not reached.

The univariable association of these lipid pattern related molecules with the cascades and individual components of the C
system is exposed as Spearman’s Rho correlation coefficients in Figure 1. In this sense, many associations were found in
the univariable analysis. Most of them turned out to be positive (blue in the heatmap). The strongest, with a coefficient greater
than 0.2, were found between C1q (classical pathway) and the serum levels of LDL, LDL:HDL ratio, and non-HDL choles-
terol; between C2 (classical and alternative pathway) and total cholesterol and non-HDL cholesterol; and between the

Heat map of the relationship of lipid profile molecules and complement pathways and individual elements. CL: classical, AL: alternative, LE: lectin, HDL:
high density lipoprotein cholesterol, LDL: low density lipoprotein cholesterol, Apo: apolipoprotein, CEC: cholesterol efflux capacity, fH: factor H, fD: fac-
tor D. Cell numbers represent Spearman’s Rho correlation coefficients. Significant correlations (p inferior to 0.05) are marked with an asterisk.
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functional test of the alternative pathway and apolipoprotein B and CEC. The molecules most associated with the activation
of the three pathways were apolipoprotein B and the Apo B:ApoA1 ratio. CEC was significantly and positively associated
with C4, but negatively with the alternative pathway functional assay. However, the functional test of the lectin pathway
showed no association with any of the lipid pattern molecules.

The association of C functional assays and individual C elements with CEC is represented in Table 1. We performed a mul-
tivariable analysis controlling for hypertension, Katz index, methotrexate, azathioprine (disease related data that had a p
value inferior to 0.20 in relation to CEC), statins intake, and all lipids profile molecules that were not derived from a formula
(to avoid collinearity). After this adjustment, the functional assay of the alternative route showed a significant and negative
relationship with CEC (beta coef. -0.02 [95%CI -0.04- -0.002], p=0.030). This was also de case for C2 and C3, in which
the associations were found to be positive and statistically significant (Table 1).

Conclusion: C system and CEC are interconnected in patients with SLE.

Disclosure: I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; M. García-Gonz�alez:
None; F. G�omez-Bernal: None; J. Quevedo-Abeledo: AbbVie/Abbott, 6; Y. Fern�andez-Cladera: None; A. Gonz�alez-
Rivero: None; M. Gonzalez-Gay: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Pfizer, 5, 6.

Abstract Number: 0563

Urinary Neutrophil Gelatinase-associated Lipocalin (NGAL) as a Mediator
of the Association Between Particulate Matter Exposure and Disease
Activity in Systemic Lupus Erythematosus

Ji-Hyoun Kang1, Hyemin Jeong2, Sung-Eun Choi2, Dong-Jin Park2, Han Joo Baek3, Hyo-Jin Choi4, Jae Hyun Jung5 and Shin-
Seok Lee2, 1Chonnam National University Hospital, Gwangju, South Korea, 2Chonnam National University Medical
School & Hospital, Gwangju, South Korea, 3Gil Medical Center, Gachon University College of Medicine, Inchon,
South Korea, 4Gil Medical Center, Gachon University College of Medicine, Incheon, South Korea, 5Korea University Ansan
Hospital, Ansan-si, South Korea

Multivariable analysis of the relationship of complement system pathways and components to cholesterol efflux capacity
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Background/Purpose: Neutrophil gelatinase-associated lipocalin (NGAL) is an acute-phase glycoprotein increased by
inflammatory stimuli, oxidative stress, and tissue injury. Although NGAL is associated with global and renal disease activity
in systemic lupus erythematosus (SLE), it is not known whether particulate matter (PM) affects NGAL levels and lupus activity
in these patients. Thus, we investigated the mediating role of NGAL in the association between PM10 and PM2.5 exposure
and lupus activity in a prospective, longitudinal cohort.

Methods: The study enrolled 386 patients from three metropolitan regions in Korea. The daily average PM10 and PM2.5 con-
centrations were measured using portable air quality monitors and based on data from the National Ambient Air Monitoring
System. Urinary NGAL (uNGAL) was measured at the time of enrollment and at 12 months, and disease activity was evalu-
ated using the SLE Disease Activity Index 2000 (SLEDAI-2K) every 3 months for 1 year. Mixed Cox proportional hazard
regression was performed to evaluate the associations of PM10 and PM2.5 with uNGAL and SLE disease activity.

Results: Changes in PM10 and PM2.5 were associated with changes in uNGAL (β = 1.038, 95% confidence interval [CI]:
1.017–1.059, p < 0.001; β = 1.030, 95% CI: 1.001–1.045, p = 0.013, respectively), and with changes of SLEDAI-2K scores
of > 8 over 1 year in SLE patients (β = 0.097, 95% CI: 0.048–0.146, p < 0.001; β = 0.100, 95% CI: 0.054–0.146, p < 0.001,
respectively). In addition, changes in uNGAL were significantly associated with changes in SLEDAI-2K scores of > 8
(β = 1.000, 95% CI: 1.000–1.002, p = 0.043).

Conclusion: The association between PM exposure and SLE disease activity may be partially explained by uNGAL levels.

Disclosure: J. Kang: None; H. Jeong: None; S. Choi: None; D. Park: None; H. Baek: None; H. Choi: None; J. Jung:
None; S. Lee: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease with a wide variety of manifesta-
tions including immune thrombocytopenia (ITP), which has been described in 7-40% of SLE patients.

The aims of our study are to determine the prevalence of ITP in the cohort of patients with SLE from Hospital del Mar, to iden-
tify those risk factors associated with its development, and to build a predictive model capable of evaluating the risk of suf-
fering ITP in these patients.

Methods: A case-control study was conducted in which 407 medical records of patients with SLE were reviewed. 34 had
developed ITP (cases) and were matched by sex and age with 2 controls with SLE without ITP.

To build the model, the cases whose ITP was posterior to SLE diagnosis and their controls were selected. The model
consists of a Random Forest run on a cohort of 66 patients. The variables used were those that showed the greatest
disparity in frequency of appearance between both groups. The model was trained with 70% of the cohort and tested
with the remaining 30%. The scores obtained were calculated by means of the average of the results obtained after
1000 executions.

Results: Table 1 describes the characteristics and differences between cases and controls and Figure 1 the characteristics
used to build the model. The prevalence of ITP in our cohort was 8.35% and it was diagnosed at an age of 43.14
± 17.11 years. No significant differences were found in demographic variables between groups. At the diagnosis of SLE,
controls presented a higher prevalence of arthritis (p-val = 0.02), while cases presented a higher proportion of hemolytic ane-
mia (p-val = 0.04). Throughout the disease, cases presented a greater presence of lupus anticoagulant (p-val = 0.01), antic-
ardiolipin (p-val = 0.044) and anti-β2-glycoprotein 1 antibodies (anti-β2GP1) (p-val = 0.003). In turn, cases had a significantly
higher SLICC than controls (p-val = 0.02). Regarding treatment, cases received mycophenolic acid (MPA) (p-val = 0.02) and
azathioprine (AZA) (p-val = 0.045) more frequently.

The variables that showed the most disparity and importance for the model were hemolytic anemia, low C4, low C50, antic-
ardiolipin and anti-β2GP1, which were more frequent in cases, and oral ulcers, arthritis and Raynaud’s phenomenon (RP) in
controls.

The model presented a sensitivity of 87.53%, a positive predictive value of 81.92%, a specificity of 80.50%, an area under
the curve (AUC) of 83.92% (Figure 2), and an accuracy of 83.68%.

Conclusion: Patients with SLE who develop ITP seem to have a different phenotype than those who do not, presenting with
less arthritis and more hemolytic anemia at diagnosis, as well as higher positivity for antiphospholipid syndrome antibodies
throughout the disease. Having developed ITP was associated with higher SLICC and receiving treatment more frequently
with MPA and AZA, probably indicating a more severe disease.

We have created a predictive model capable of evaluating the risk of developing ITP in patients with SLE. By combining 8 var-
iables (hemolytic anemia, low C4, low C50, anticardiolipin, anti-β2GP1, oral ulcers, arthritis, and RP), the model correctly
predicts 87.53% of patients with SLE who will develop ITP with an accuracy of 83.68%.
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Table 1: Characteristics of cases and controls. * Indicates statistically significant differences between cases and controls (95% confidence level). a
Indicates mean ± standard deviation. b SLEDAI-1 point. ITP: immune thrombocytopenia. APS: antiphospholipid syndrome. Anti-β2GP1: anti-
β2-Glycoprotein 1 antibodies. ACA: anticardiolipin antibodies. SLEDAI: systemic lupus erythematosus disease activity index. SLICC: systemic
lupus international collaborating clinics damage index.
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Insulin Resistance and the Complement System Are Linked in Patients
with Systemic Lupus Erythematosus

José María Viotti-Serra1, Maria García-Gonz�alez1, Fuensanta G�omez-Bernal1, Juan Carlos Quevedo-Abeledo2, Yolanda
Fern�andez-Cladera1, Agustín F Gonz�alez-Rivero1, Miguel A Gonzalez-Gay3 and Ivan Ferraz Amaro1, 1Hospital
Universitario de Canarias, Santa Cruz de Tenerife, Spain, 2Hospital Doctor Negrín, Las Palmas de Gran Canaria, Spain,
3IDIVAL and School of Medicine, UC, Santander; Department of Rheumatology, IIS-Fundaci�on Jiménez Díaz, Madrid,
Santander, Spain

Figure 1: Variables used in the predictive model and their different prevalences in cases in controls. Ever anti-β2GP1: positivity for anti-
β2-Glycoprotein 1 antibodies at any point during SLE progression. Ever anticardiolipin: positivity for anticardiolipin antibodies at any point during
SLE progression.

Figure 2: Area under the curve. Relationship between sensitivity and 1-specificity.
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Background/Purpose: Systemic lupus erythematosus (SLE) patients more commonly have insulin resistance (IR) than con-
trol subjects. Recent studies have revealed that the complement (C) system is not only a mediator of the immune system but
is also related to the pathogenesis of atherosclerosis in the general population. Given that the C alteration is a characteristic
of SLE, in the present work we set out to analyze if there is a relationship between the C system and IR in patients with SLE.

Methods: New generation functional assays of the three pathways of the C system were performed in 225 non-diabetic
patients with SLE. In addition, the serum levels of inactive (C1q, C2, C3, C4, factor D), activated (C3a) and regulators
(C1 inhibitor and factor H) molecules of the C system were evaluated. Insulin and C-peptide serum levels were measured,
and insulin resistance and indices of beta cell function were calculated using the homeostatic model assessment –HOMA–.
Metabolic syndrome criteria fulfillments were applied. Multivariable linear regression analysis was performed to assess the
relationship between C system and IR indices and the presence of metabolic syndrome.

Results: C system pathways functional tests and individual elements showed significant relationships with IR indices in the
univariable and multivariable analysis (Table 1). In this regard, after multivariable analysis that included age, hypertension,
dyslipidemia, BMI and the use of statins and prednisone, serum C3a and factor H values were associated with higher
HOMA2-IR levels. In contrast, after adjusting for covariates, no relationship was found between system C and the
HOMA2-B% index expressing β-cell function.

Seventy-five (33%) patients fulfilled the definition of metabolic syndrome using the NCEP ATP III criteria. As expected,
patients with metabolic syndrome were significantly older, used statins and antihypertensive treatment more frequently, suf-
fered more commonly obesity and dyslipidemia, and had higher values of BMI and abdominal circumference. Regarding
disease-related data, in the univariable analysis, patients with metabolic syndrome had more accrual damage measured
through the SDI score, and less frequently were taking hydroxychloroquine when the study was performed.

Table 1. Relationship of complement system to insulin resistance and beta cell function indices.
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Besides, SLE patients with metabolic syndrome had some differences in C system routes functional assays and inactive and
active individual C elements. With respect to this, in the univariable analysis, patients with metabolic syndrome exhibited
higher serum levels of C1q, factor D, C3, C3a and C1-inh (Table 2). Besides, in the multivariable analysis, after adjustment
for covariates, serum levels of C1q and C3 were associated with a higher odds ratio for the presence of metabolic syndrome
(Table 2).

Conclusion: IR and metabolic syndrome are positively and independently related to higher serum levels of some serum C
elements in patients with SLE with a predominant role of the alternative pathway elements.

Disclosure: J. Viotti-Serra: None;M. García-Gonz�alez: None; F. G�omez-Bernal: None; J. Quevedo-Abeledo: Abb-
Vie/Abbott, 6; Y. Fern�andez-Cladera: None; A. Gonz�alez-Rivero: None; M. Gonzalez-Gay: AbbVie/Abbott, 5, 6,
Amgen, 5, 6, Pfizer, 5, 6; I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex inflammatory disease involving many organ sys-
tems. To better understand and treat SLE, two phenotypes have been proposed. Type 1 is defined by signs of autoreactivity
and inflammation such as nephritis, arthritis, and rash. The Type 2 state is thought to result from cytokine mediated

Table 2. Differences of C system pathways between patients with and without metabolic syndrome.
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peripheral and central (nociplastic) changes causing fatigue, sleep disturbance, and widespread pain, which often overlap
with the manifestations of fibromyalgia (FM). While the grouping of patients based on symptoms and the clinical/serological
components of disease is an established practice in the field, the application of this approach is limited by the tools available
to assess and measure patient disease activity.

Methods: We performed phenotype testing on 12 patients (ages 13-21y) diagnosed with SLE being seen at the Children’s
National Multidisciplinary Lupus Clinic. All patients met the ACR diagnostic criteria for SLE. This approach employs a novel
medical device invented at Children’s National Hospital. This device is a novel integration of non-invasive and innocuous
neuroselective electrical stimulation with infrared pupillometry (nPRD) to activate specific sensory nerve fiber types and
allows for an objective quantified characterization of sensory nerve fiber activity. This technology measures the impact of

Figure 1. Distinct nociceptive profiles detected in SLE cohort by nPRD. (left) Showing nPRD-derived AUC measures of C, Ad, and Ab fibers and
SLE Index scores of patients with SLE. Patients are categorized into “Profile 1” and “Profile 2” as indicated. (right) Showing the SLE Index mea-
sures for Profile 1 and Profile 2. Statistics: unpaired t-test, significance is as indicated.

Figure 2. Anti-dsDNA antibodies and urine protein/creatinine ratio correlate with SLE Index. Plot showing line of best-fit and 95% confidence band
of simple linear regression of the SLE Index with anti-dsDNA antibody (n=10) and the urine protein/creatinine ratio (n=7).

Table 1. Summary of correlation coefficients and significance of SLE Index with correlates. Statistical significance and strength indicated by *.
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SLE-associated inflammation on sensory nerve fiber activity. The relationship of the nPRD-derived AUC for each of the three
sensory fibers (Aβ, C and Aδ) at a given time are compared using a ratio (e.g., [AUCAδ-AUCC]/AUCAβ ) to derive a quantitative
index, which is the primary measurement endpoint. This index is used as the clinical output to contextualize the type and
intensity of nociceptive processing. The data were analyzed using student’s t-tests and Pearson’s Correlation.

Results: Using our novel technology and method we observed two overarching and significantly different SLE physiologic
phenotypes (p< 0.001, Figure 1). P1 has relatively increased C fiber sensitivity and decreased Aδ fiber sensitivity, which
has been designated “profile 1”. P2 has a dominating Aβ fiber with less pronounced C and Aδ measures, which has been
designated “profile 2”.Nociceptive profile 1 aligns with SLE Type 1 (active disease) whereas, nociceptive profile 2 aligns with
SLE Type 2 (FM and/or nociplastic).

We then correlated our SLE Index to the SLEDAI-2K composite score and specific serological components, which are
shown in Figure 2 and summarized in Table 1. These data demonstrate a statistically significant correlation to four param-
eters expected to be elevated or decreased in the SLE Type 1 active state.

Conclusion: Our preliminary data support the potential of our novel, objective, physiologic measure to characterize and
quantify SLE disease activity. These findings will be verified in future studies.

Disclosure: S. Sule: None; O. Lamanna: None; K. Jackson: AlgometRx, Inc., 3, 4, 8; S. Ahn: None; T. Ahmed: None;
J. Finkel: AlgometRx, 4, 10.
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Background/Purpose: Cardiovascular (CV) disease represents the leading cause of death in SLE. Traditional risk factors
are less accurate at identifying cardiovascular risk in SLE than in the general population. N-Terminal pro-Brain Natriuretic
Peptide (NT-proBNP) is a key biomarker to detect heart disease and predict cardiac outcomes, in non-lupus populations.
We assessed NT-proBNP in a large cross-sectional sample of unselected SLE patients and investigated associations with
CV damage.

Methods: Adults meeting ACR SLE classification have been consecutively enrolled in our Lupus Clinic cohort. Patients were
followed yearly with evaluations of drugs, SLICC Damage Index (SDI), SLEDAI-2K, and other measures including cardiovas-
cular risk factors. NT-proBNP (pg/mL) levels were measured in serum collected at annual research visits between March
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2022 and April 2023. The main outcome was CV damage defined as any CV SDI events. Cross-sectional associations
between NT-proBNP and this outcome were evaluated using multivariable logistic regression model.

Results: Overall, 270 SLE patients (91% female 91%, median age of 50.7 [1st quartile- 3rd quartile: 39.6-62.1] years) from
the MUHC cohort were included. At NT-proBNP assessment, median disease duration was 17.7 years [11.6-27.2] and
median SLEDAI-2K and SDI scores were 2 [0-4] and 1 [0-3] respectively. Characteristics of patients are given in Table 1.
Thirty-three (12%) patients had CV damage including coronary artery disease (n=14), cerebral vascular accident (n=12),
chronic pericarditis (n=6), valvular diseases (n=5), cardiomyopathy (n=3) and peripheral artery disease (n=1). The median
[1stquartile- 3rd quartile] NT-proBNP serum level was 95 [54-185] pg/mL. NT-proBNP levels were higher in patients with
CV damage (281 [140-856] versus 84 [50-147] pg/mL in those without CV damage, P< 0.001) and were especially high in
patients with more than one CV damage item (989 pg/mL [734–1725] versus 194 [122-327] pg/mL in those with one CV
damage item only, P< 0.0001). The ROC curve for NT-proBNP demonstrated strong associations with CV damage (AUC
0.78, 95% CI 0.69-0.87). The threshold providing the best discrimination for those with/without CVD was 133 pg/mL, with
a sensitivity of 79% (95% CI 64-91) and a specificity of 70% (95% CI 64-76). In multivariate analyses, hypertension
(OR 3.3, 95% C 1.2-9.0), dyslipidemia (OR 3.6, 95% CI 1.3-9.6) and NT-proBNP >133 pg/mL (OR 7.0, 95% CI, 2.6-19.1)
were strongly associated with CV damage. CV damage was less frequent in SLE patients on hydroxychloroquine (OR 0.3,
95% CI 0.1-0.8). Increased NT-proBNP levels were themselves associated with age (OR 4.2, 95% CI 2.2-8.3), smoking
(OR 1.9, 95% CI 1.0-3.5), reduced eGFR (4.1, 95% CI 1.3-13.1), prior pericarditis/pleuritis (OR 2.5, 95% CI 1.4-4.5) and
aPL antibodies (OR 2.6, 95% CI 1.4-4.9)

Conclusion: Serum NT-proBNP levels correlate with CV damage in SLE. Future evaluations are needed to identify the use-
fulness of NT-proBNP in tailoring treatments to prevent CV burden in SLE. The novel associations of NT-proBNP levels with
pericarditis/pleuritis and aPL antibodies suggest new avenues for research to better understand what drives CV risk in SLE.
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Background/Purpose: Patients with pediatric-onset systemic lupus erythematosus (pSLE) have elevated cardiovascular
(CV) risk associated with accelerated atherosclerosis that begins in childhood. Endothelial dysfunction may be one of the
earliest atherosclerotic precursors, but the role of endothelial function assessment for CV risk stratification in pSLE is unclear.
We compared non-invasive endothelial function testing and plasma protein profiles between patients with pSLE and con-
trols and evaluated associations between protein expression and endothelial dysfunction.

Methods: Forty-four pSLE subjects, aged 9–21 years without active Raynaud’s, were recruited from pediatric rheumatol-
ogy clinics at two tertiary centers. We recruited 24 age and sex-matched controls without chronic conditions from siblings
of rheumatology patients, dermatology clinic or primary care network. Demographic data, traditional CV risk factors and clin-
ical disease activity scores were collected. Endothelial function, quantified as the log-transformed reactive hyperemia index
(LnRHI), was measured by peripheral arterial tonometry (EndoPAT, Itamar Medical). We measured plasma markers of neu-
trophil (myeloperoxidase (MPO)-DNA, neutrophil elastase-DNA, and calprotectin) and endothelial activation (ICAM-1,
VCAM-1) hypothesized to induce endothelial injury, as well as a 96-target proteomic proximity extension assay (CVD-II
panel, Olinkâ). We used linear regression models and Mann-Whitney U tests to evaluate differences in LnRHI and plasma
biomarkers, respectively. Spearman rank correlation coefficients (r) were used to evaluate clinical factors and biomarkers
associated with LnRHI in pSLE subjects.

Results: Compared to controls, pSLE subjects were more likely to report Black race, lower parental education and lower
household income (Table 1). pSLE subjects also had more CV risk factors, including family history of CVD, higher body mass
index and triglyceride levels, lower high-density lipoprotein (HDL), and lower physical activity scores compared to controls.
Of note, 75% of the pSLE cohort had low or inactive disease (SLEDAI-2K score≤ 4).Endothelial function testing revealed
higher (better) average lnRHI in pSLE subjects vs. controls (b 0.26, p< 0.01), regardless of disease activity (Fig 1), and with
adjustment for body surface area (BSA) (for finger size) and HDL (b 0.30, p< 0.01). There was no significant increase in neu-
trophil/endothelial activation markers or CVD-related proteins in subjects vs. controls. Conversely, median MPO-DNA and
VCAM-1 levels were higher in controls (Fig 2). Only BSA and diastolic blood pressure were significantly associated with lnRHI
(r 0.32, p=0.03, and r-0.32, p=0.04, respectively).

1120



Conclusion: Our results unexpectedly demonstrated better endothelial function and lower MPO-DNA levels in children with
pSLE compared to controls despite greater CV risk factors. This might be attributed to low SLE disease activity and/or
effects of treatment. Further studies to understand how disease activity and immunomodulatory medications modify endo-
thelial health in children with pSLE may provide insight into potential mechanisms of endothelial dysfunction and ideal dis-
ease activity targets.

Fisher’s exact or Mann-Whitney U tests were used to compare clinical characteristics between pSLE subjects and controls. ^ BMI-for-age-and-
sex percentiles are used for ages 2-19 years. * Obesity defined by BMI 95th percentile for subjects 2-19 years old, or BMI >30 kg/m2 in subjects
20 years or older. †SLEDAI <5, low disease activity; 6–10, moderate; 11–19, high; maximum, 105 #The area under the curve (AUC) was calcu-
lated as a measure of long-term burden. ‡ Disease-modifying anti-rheumatic drugs (DMARDs) include mycophenolate mofetil, methotrexate,
tacrolimus, and azathioprine.
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Pharma, 5, 11; J. Chang: None.

Mean differences in baseline reactive hyperemia (LnRHI) between 42 pSLE subjects and 19 controls with evaluable peripheral arterial tonometry
tracings. Both subjects with low/inactive SLE (SLEDAI-2K≤ 4) and active SLE (SLEDAI-2K> 4) had statistically significant higher average LnRHI
values compared to controls (p=0.01 and p< 0.01, respectively).

Selected plasma biomarkers of neutrophil extracellular traps (myeloperoxidase [MPO]-DNA complexes, neutrophil elastase [NE]-DNA, neutrophil
activation (calprotectin, S100A9), or endothelial activation (VCAM-1, ICAM-1) in 43 pSLE subjects at enrollment compared to 23 controls with eva-
luable samples, using Mann-Whitney U tests. * p<0.05; ** p<0.01
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Risa Wakiya1, Hiromi Shimada1, Shusaku Nakashima1, Taichi Miyagi2, Yusuke Ushio3, Koichi Sugihara4, Mao Mizusaki1,
Rina Mino5, Kanako Chujo6, Ryoko Kagawa3, Hayamasa Yamaguchi3, Tomohiro Kameda1 and Hiroaki Dobashi1,
1Division of Hematology, Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty of
Medicine, Kagawa University, Kagawa, Japan, 2Division of Hematology, Rheumatology and Respiratory Medicine,
Department of Internal Medicine, Faculty of Medicine, Kagawa University, Kidagun, Japan, 3Division of Hematology,
Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty of Medicine, Kagawa University,
Miki-cho, Kita-gun, Japan, 4Kagawa University, Miki-cho, Kita-gun, Japan, 5Kagawa University, Division of Hematology,
Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty of Medicine, Kagawa, Japan,
6Kagawa University, Miki, Kita District, Kagawa, Japan

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: S100, a damage-related molecular pattern factor, was reported to be a biomarker associated with
disease activity in SLE. Additional hydroxychloroquine, which could regulate IFN signature, was found to modulate serum
S100 in patients with SLE. However, what SLE pathophysiology S100 reflects remains unclear. The study aimed to deter-
mine the usefulness of S100 as a biomarker of SLE pathogenesis.

Table 1. Characteristics of patients with SLE enrolled in this study #Nonparametric distributions are represented as median (interquartile range
[IQR]).
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Methods: This single-center, retrospective, observational study enrolled patients with SLE admitted to our hospital between
January 2016 and December 2021. The SELENA-SLEDAI, SLE-DAS, and lupus low disease activity state scale were used
to measure disease activity. Serum cytokines reported to associated with SLE activity (TNF-α, IL-8, monocyte

Figure 1. Association of serum S100 protein levels with lupus nephritis, immunological biomarkers, and leukopenia P-values were determined
using the Mann–Whitney U test or Pearson’s correlation coefficient (r).

Figure 2. Association of serum S100 protein levels with cutaneous lesions in patients with SLEDAI scores of 1–4 (n = 54) For statistical analysis, the
Mann–Whitney U test was used for the presence of lesions, and Pearson’s correlation coefficient (r) was used for the association with CLASI
activity.
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chemoattractant protein-1, IL-1ra) were measured by multiplex Luminex assay, and serum S100A8 and S100A9 by ELISA.
The correlation between these biomarkers and organ involvements was analyzed.

Results: Overall, 120 patients (9 men and 111 women; mean age, 40.5 years) were included. Table 1 shows the patient’s
characteristics when measuring serum S100A8, S100A9, and cytokines. The level of TNF-α, IL-8, monocyte chemoattrac-
tant protein-1, and IL-1ra were not associated with type of organ involvements. Renal involvement was related to the level of
S100 A8 and A9 (Figure 1). S100A8 and A9 levels correlated with leukocyte and neutrophil counts positively and were sig-
nificantly lower in patients with leukopenia (Figure 1). The SLEDAI score showed a slightly negative correlation with
S100A8 levels, but not with S100A9 levels, whereas S100A9 levels showed a slightly positive correlation with the CLASI
activity score (r = 0.19, P = 0.039). S100A8 levels positively correlated with IL-1ra levels (r = 0.19, P = 0.039) and S100A9
with IL-8 and IL-1ra levels (IL-8; r = 0.30, P = 0.022 and r = 0.53, P < 0.0001). Regarding SLEDAI scores of 1–4 (n = 54),
patients with higher S100A8 and S100A9 levels tended to have higher SLE-DAS scores. S100A8 and S100A9 levels were
higher in patients with cutaneous lesions, which correlated with the CLASI activity score (S100A8, r = 0.27, P = 0.047;
S100A9, r = 0.29, P = 0.033; Figure 2).

Conclusion: Serum TNF-α, IL-8, monocyte chemoattractant protein-1, and IL-1ra were not associated with organ lesions.
However, S100 was significantly associated with renal and skin lesions, which are strongly suggested to be associated
with IFN.

Disclosure: R. Wakiya: None; H. Shimada: None; S. Nakashima: None; T. Miyagi: None; Y. Ushio: None;
K. Sugihara: None; M. Mizusaki: None; R. Mino: None; K. Chujo: None; R. Kagawa: None; H. Yamaguchi: None;
T. Kameda: None; H. Dobashi: None.

Abstract Number: 0570

BLyS Levels Are Elevated in Systemic Lupus Erythematosus Patients with
Neuropsychiatric Manifestations

Ana Carolina Alencar1, Taís Mazzola1, Samara Sepresse1, Bruna Aquino1, Isadora Teixeira1, Isadora Ribeiro1, Liara Rizzi1,
Ítalo Aventurato1, Marjorie Da Silva1, Marcio Balthazar1, Lilian Costallat1, Roberto Marini2, Luciana Silva1, Clarissa
Yasuda1, Fernando Cendes1, Timothy Niewold3 and Simone Appenzeller1, 1UNICAMP, Campinas, Brazil, 2Revista
Brasileira de Reumatologia, Campinas, Brazil, 3Hospital for Special Surgery, New York, NY
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Background/Purpose: Autoantibodies and auto reactive B cells participate on the pathogenesis of systemic lupus erythe-
matosus (SLE), affecting various organs and tissues, including the nervous system, referred as neuropsychiatric SLE
(NPSLE). The B-lymphocyte stimulator (BLyS) cytokine, which induces B cell proliferation and survival, may play an impor-
tant role in NPSLE manifestations. In this study, we examine BLyS levels in SLE patients with well-defined NPSLE symptoms
as compared to SLE patients without NPSLE and individuals with depression and cognitive impairment and healthy controls.

Methods: We included 75 SLE patients from the Rheumatology outpatient unit and 53 age and sex matched controls
(20 with primary depression, 14 with mild cognitive impairment and 9 healthy controls). SLE patients were selected based
on the presence of depression (N=25), cognitive impairment (N=25) or absence of neuropsychiatric (NP) manifestations
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(N=25). SLE patients that have been prescribed belimumab or rituximab were excluded. SLE patients and controls had sim-
ilar age and sex distribution. A complete clinical, laboratory and neurological evaluation was performed in all subjects. Mood
disorders were determined through Beck Depression (BDI)). Cognitive evaluation was evaluated by Automated Neuropsy-
chological Assessment Metrics (ANAM), Montreal Cognitive Assessment (MoCA) and formal cognitive testing. BLyS con-
centrations were evaluated in serum samples with Quantikine Elisa (R&D Systems, USA), following the manufacturer’s
instructions and with minimum detectable levels of2.68 pg/mL. All measurements were made on a single occasion. Data
were analysed using the Mann-Whitney U test, with a p value < 0.05 considered significant.

Results: Active disease was observed in 23 (30.7%) SLE patients. Seventy (93%) were on immunosuppressant medication
[Prednisone with doses ≥7.5 mg/day in 55 (73%), hydroxychloroquine in 57 (76%), azathioprine in 30 (40%), mycophenolate
in 20 (26%). BLyS serum concentrations were significantly increased in SLE patients when compared to controls (p=0.005).
BLyS serum concentration from 25 individuals with SLE and depression were significantly increased when compared to
25 SLE without NP manifestations (p=0.042), and the 20 healthy individuals with primary depression (p=0.017). No signifi-
cant difference between primary depression and healthy controls was observed. BLyS serum concentration from 25 individ-
uals with SLE and cognitive impairment were significantly increased when compared to 25 SLE without NP manifestations
(p=0.003), and the 14 healthy controls with mild cognitive impairment (p=0.016). No significant difference between mild cog-
nitive impairment controls and healthy controls was observed.

Conclusion: SLE patients with depression and cognitive impairment had higher BLyS levels when compared to SLE
patients without NP manifestations and healthy controls with NP diagnoses. BLyS may play a role in NPSLE pathogenesis.

Disclosure: A. Alencar: None; T. Mazzola: None; S. Sepresse: None; B. Aquino: None; I. Teixeira: None; I. Ribeiro:
None; L. Rizzi: None; Í. Aventurato: None; M. Da Silva: None; M. Balthazar: None; L. Costallat: None; R. Marini:
None; L. Silva: None; C. Yasuda: None; F. Cendes: None; T. Niewold: AstraZeneca, 6, Progentec, 1, S3 Connected
Health, 2, Zenas, 5; S. Appenzeller: None.
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A Polygenic Risk Score for Systemic Lupus Erythematosus (SLE)
Discriminates Between Patients with Lupus and Individuals Without
Lupus and a Positive Antinuclear Antibody Test

Gul Karakoc1, Ge Liu1, Jacy Zanussi2, Cecilia Chung2, Jorge Gamboa1, Jonathan Mosley1, Nancy Cox1, C. Michael Stein1

and Vivian Kawai1, 1Vanderbilt University Medical Center, Nashville, TN, 2University of Miami, Miami, FL
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Background/Purpose: A positive ANA (ANA-POS) test is present in almost all patients with SLE and is also frequently pres-
ent in other autoimmune (AI) diseases and in the general population. Genetic factors play an important role in the risk for SLE
and a polygenic risk score for SLE (PRSSLE) is significantly different in patients with SLE compared to controls. However,
several studies have reported immunologic findings or clinical features of incomplete lupus in ANA-POS patients without
SLE, raising concern for increased genetic risk of SLE in these patients. Thus, a clinically important question is whether a
PRSSLE differs among patients with SLE and individuals without SLE who have a positive ANA test.
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Methods: We built a PRSSLE using a Bayesian framework with continuous shrinkage using summary data from the largest
SLE genome-wide association analysis (GWAS) in individuals of European ancestry. Then, we calculated the PRSSLE in indi-
viduals who were tested for ANA as part of their clinical care and had genome-wide interrogation in BioVU - a biobank that
links de-identified genetic and electronic health record data at Vanderbilt. We defined 5 different groups: patients with SLE
(SLE), patients with other AI diseases who had a positive (AI-ANA-POS) or a negative (AI-ANA-NEG) ANA test, and individ-
uals without an AI disease who had a positive (ANA-POS) or a negative (ANA-NEG) ANA test. A positive ANA was defined as
a titer of 1:80 or higher. The PRSSLE was standardized and compared between patients with SLE and the other 4 groups. A
P-value ≤ 0.0125 (0.05/ 4 comparisons) was considered significant. To test the ability of the PRSSLE to discriminate patients
with SLE among those with a positive ANA test, we selected individuals (n=4,086) with a positive ANA (SLE, ANA-POS and
AI-ANA-POS), and trained two predictive models (PRSSLE alone, and PRSSLE, sex, and age) using a 70% of the sample as
training set. Then, we calculated the area under the curve (AUC) of the Receiver Operating Characteristic (ROC) curve in
the remaining sample (testing set). Continuous variables were analyzed using Wilcoxon rank-sum test.

Results:We studied 10,032 individuals of European ancestry with ANA results. Patients with SLE had a higher proportion of
female patients and were younger compared to the other groups (all P< 0.0125) (Table). The PRSSLE was higher is the SLE
group compared to all other groups: AI-ANA-POS (P=1.8E-11), ANA-POS (P=3.7E-20), AI-ANA-NEG (P=1.5E-21), and

Figure 1: Distribution of the standardized Polygenic Risk Score for SLE (PRS SLE) in individuals who had an ANA test performed as part of their
clinical care in BioVU.
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ANA-NEG (P=1.2E-28). (Figure and Table). The PRSSLE discriminated patients with SLE from those with a positive ANA test
(AUC = 0.61, 95%CI [0.57, 0.66]) and the inclusion of age and sex resulted in a higher AUC (0.66, 95%CI [0.62,
0.70]) (P=0.02)

Conclusion: Patients with SLE have a higher PRSSLE compared to individuals with a positive ANA test. The PRSSLE had a
modest discriminative ability to distinguish patients with SLE among those with a positive ANA result, and this increased
when age and sex were also included in the model.

Disclosure: G. Karakoc: None;G. Liu: None; J. Zanussi: None;C. Chung: None; J. Gamboa: None; J. Mosley: None;
N. Cox: None; C. Stein: None; V. Kawai: None.
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University Istanbul School of Medicine, Istanbul, Turkey, 2Department of Immunology, Aziz Sancar Institute of
Experimental Medicine, Istanbul University, Istanbul, Turkey, 3Department of Pathology, Istanbul University Istanbul
School of Medicine, Istanbul, Turkey, 4Department of Pathology, Istanbul University Istanbul School of Medicine,
Istanbıl, Turkey, 5Division of Nephrology, Bezmialem Vakif University School of Medicine, Istanbul, Turkey, 6Division of
Rheumatology, Department of Internal Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey
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Background/Purpose: CD163 is a glycosylated membrane protein expressed in monocytes and macrophages that
phagocytize the hemoglobin/haptoglobin complex. As a result of proinflammatory stimuli, CD163 is shedded from the cell
membrane and becomes soluble CD163. Therefore, it has been shown that serum (s) and urine (u) levels of soluble
CD163 increase in acute or chronic inflammatory diseases. sCD163 and uCD163 are considered as potential biomarkers

Table 1. Serum and urine levels of CD163 across study groups
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reflecting disease activity in patients with systemic lupus erythematosus (SLE).We aimed to investigate the association of
serum and urine soluble CD163 levels and renal CD163 expression with disease activity in patients with lupus nephritis (LN).

Methods: Serum and urine levels of CD163 of 45 SLE patients (active renal 20, active non-renal 15, inactive 10) and
20 healthy volunteers were tested by ELISA. Control samples were taken from 12 active renal patients after six months of
treatment and 30 renal biopsy specimens were examined for CD163 expression.

Results:Of 45 participants, 37 (82.2%) were female, with a median disease duration of 113 (1-436) months and a mean age
of 38,9±13 (18-68) years. Both the frequency of uCD163 positivity and its levels were significantly higher in the active LN
group compared to the inactive LN (p=0,007 and 0.02 respectively) and active non-renal SLE (p=0,001 and 0.023 respec-
tively) groups (Table 1). sCD163 and uCD163 levels of 12 patients with active LN were significantly reduced after treatment
(p=0,04 and p=0,006) (Figure 1). CD163+ macrophage expression in kidney biopsies of patients with active LN correlated
with sCD163 (r= 0.597 and p=0.01) and uCD163 (r=0.507 and p=0.045) levels.

Conclusion: uCD163 is a promising biomarker that can differentiate active LN from inactive LN and active extrarenal SLE
changing in line with treatment response. Correlation of both s and uCD163 with CD163+ macrophage expression in biop-
sies suggests that it may be used as an activity parameter in patients with lupus nephritis histopathologically. Further studies
are awaited to confirm these results.

Disclosure: E. Gurel: None; S. Cinar: None; O. Hurdogan: None; Y. Ozluk: None; I. Kilicaslan: None; S. Varelci:
None; S. Mirioglu: None; Y. Yalcinkaya: None; A. Gul: None; L. Ocal: None; M. Inanc: None; B. Artim-Esen: None.

Figure 1. Serum and urine levels of CD163 after treatment
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Presence of Mediterranean Fever Gene Variants Provides Protection
from the Development of Lupus Nephritis in Patients with Systemic
Lupus Erythematosus

Yushiro Endo1, Tomohiro Koga1 and Atsushi Kawakami2, 1Department of Immunology and Rheumatology, Division of
Advanced Preventive Medical Sciences, Nagasaki University, Nagasaki, Japan, 2Nagasaki University, Nagasaki, Japan
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Background/Purpose: Previous studies showed that the prevalence of variants inMediterranean Fever (MEFV) genes was
lower in adult patients with SLE compared to healthy population and thatlow prevalence of coexistence of FMF and SLE was
observed in several large FMF cohorts, suggesting that a potential protective effect of the presence ofMEFV variants and/or
FMF from SLE. Also, existence ofMEFV variants have been suggested to modify clinical phenotypes of SLE. In particular, the
presence of the E148Q variant in the exon 2 ofMEFV gene may be protective for the development of lupus nephritis among
adult patients with SLE. However, all these reports showing a relationship between SLE andMEFV gene are limited to those
in the Mediterranean region, where MEFV exon 10 variants are relatively common.

Methods: We conducted a retrospective analysis of 55 Japanese SLE patients between January 2008 and April 2020 at
Nagasaki University Hospital. We examined whether they have MEFV variants by next-generation sequencing in the whole
region of MEFV. and compared clinical characteristics of the patients based on the presence or absence of MEFV variants.
We introduced a partial segment of human exon 2 of the MEFV gene with or without E148Q variant, which is common variant
in MEFV gene, into MRL/lpr mice and compared those phenotypes between MRL/lpr mice expressing the wild-type MEFV
gene (MRL/lprhMEFV WT) and those expressing the E148Q variant (MRL/lprhMEFV E148Q).
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Results: A total of 33 out of 55 patients with SLE had one or more variants in exon 1–5 of MEFV, whereas none of the
patients had a mutation in exon 10. Patients withMEFV variants exhibited significant lower presence of lupus nephritis than
those without MEFV variants (P=0.007). We counted the total number of MEFV variants exhibited in each patient. The total
number of MEFV variants in patients with lupus nephritis was significantly lower than those without lupus nephritis
(P=0.006). Among the factors analyzed including age at onset, male gender, low CH50, anti-dsDNA Ab positive, and the
total count number ofMEFV variants, only the total count of MEFV gene variants were significantly associated with the pres-
ence of lupus nephritis (odds ratio [OR] 0.359, p< 0.05). Consistent with the data from patients with SLE, MRL/lprhMEFV

E148Q showed the tendency of less severality in lupus nephritis (not statistically significant) and showed significantly less auto-
antibody production (p< 0.05). These observed differences in disease phenotypes were suggested to be attributed by
reduced induction of dendritic cells (p< 0.05) followed by a decrease in memory B cells (p< 0.05).

Conclusion: Presence ofMEFV variant can modify clinical type of SLE and be a protective factor against the development of
lupus nephritis.

Disclosure: Y. Endo: None; T. Koga: None; A. Kawakami: None.
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Patients with SLE
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Research Center for Autoimmune Connective Tissue Diseases (COPEACT), Department of Rheumatology 4242,
Rigshospitalet, University Hospital of Copenhagen, Copenhagen, Denmark, 2Copenhagen Research Center for
Autoimmune Connective Tissue Diseases, Center for Rheumatology and Spine Diseases, Copenhagen University
Hospital, Rigshospitalet, Copenhagen, Denmark

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Aberrant activation of type I IFN, and subsequent adverse clinical implications, have been widely
discussed in relation to SLE. With the lack of consistent data to support an association between disease activity and type I
interferon, we hereby explore an alternative role of type I interferon in SLE pathogenesis. Continuous exposure to type I
IFN is implicated in regulating immune checkpoint genes in vitro and in the context of a viral infection. Based on these find-
ings, we investigated whether IFN exposure also regulates immune checkpoint genes in SLE, using bulk RNA-seq analysis.

Methods: We measured whole blood RNA-seq in 34 patients fulfilling the 2019 EULAR/ACR classification criteria for SLE
and 15 age- and gender-matched healthy controls (HC). SLE disease activity was determined according to the SLE Disease
Activity Index 2000 (SLEDAI-2K) score1. Whole blood samples were collected in PAXgene blood tubes (Qiagen) and ana-
lyzed for mRNA expression levels of 24 immune checkpoint genes and 12 type I IFN-stimulated genes using NanoString
nCounter Technology. All expressions levels were represented as log2 fold change relative to HC. A compound type I IFN
gene expression score (IGS) was calculated based on the median log2 fold change of type I IFN-stimulated gene expression
and patients were grouped according to low or high IGS (IGS >1). Statistical analyses were performed using R version 3.6.1.
and SPSS version 25.
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Table 1. Demographics, laboratory, and clinical characteristics of SLE patients SLEDAI-2K: SLE Disease Activity Index 2000; ANA: anti-nuclear
antibodies; dsDNA: double-stranded DNA; Sm: Smith. *: Azathioprine, mycophenolate mofetil, cyclophosphamide, rituximab, and/or methotrex-
ate.

Figure 1. Whole blood gene expression in SLE patients. Scatterplot showing association between mRNA expression of immune checkpoint genes
TIM-1 (left) and PD-LG2 (right). Regression lines were determined by a generalised linear model analysis.
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Results: Demographic and clinical characteristics of SLE patients are detailed in Table 1. Twenty-four SLE patients (70%)
had a high IGS. We found that genes coding for the immune checkpoints TIM-3 and PD-LG2 were upregulated in SLE
patients with a high IFN score compared with HC; log2 fold changes were 0.36 and 0.89 and P-values were 0.0046,
0.0042 for TIM-3 and PD-LG2 respectively. Expression of the immune checkpoint genes paralleled the expression of the
IGS but only for those patients who had a high expression of type I IFN stimulated genes (Figure 1). This was confirmed
by a generalized linear model analysis showing a significant positive association between the IGS and expression of TIM-3
and PD-LG2 in SLE patients (P= 0.0001 and 0.006, respectively).

The median (range) SLEDAI-2K scores were 4.0 (0–10) and 2.0 (0–5) for the high and low IGS SLE patients, respectively. A
generalized linear model analysis showed that SLEDAI-2K scores did not associate with the expression of TIM-3 and PD-
LG2, arguing against the notion that differential expression of immune checkpoint genes in high IGS SLE patients may be
related to disease activity.

Conclusion: This study revealed differential mRNA expression of immune checkpoint genes TIM-1 and PD-LG2 in a type I
IFN-associated manner, which did not associate with disease activity. These results are in line with previous observations
that type I IFN activity does not necessarily reflect SLE disease activity. With this, we suggest that persistent type I IFN acti-
vation perhaps regulates inhibition of immune cells in SLE patients and other rheumatic diseases characterized by such type
I IFN activation.

Disclosure: K. Siddiqi: None; A. Zinglersen: None; K. Iversen: None; S. Jacobsen: Bristol-Myers Squibb(BMS), 5.
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Background/Purpose: Patients with active SLE have periods of uncontrolled disease activity that are associated with a
greater risk for developing irreversible organ damage. Current standard of care (SoC) testing does not adequately monitor
disease activity, and there is a lack of widespread real-world application of these tests, making it difficult to provide individ-
ualized care. To help address this, the lupus activity monitoring panel, comprising a blood test, is designed to assess SLE
disease activity by measuring SLE-related biomarkers more comprehensively than SoC tests (see Table 1 footnote). This
observational, retrospective cohort study (GSK Study 217538) describes patient and provider characteristics of those
who received the lupus activity monitoring panel test and those who received SoC tests.

Methods: Adults with an SLE diagnosis who received at least two lupus activity monitoring panel tests (cases) or at least one
set of SoC tests (C3/C4 and anti-dsDNA; controls) between July 1, 2016, and December 31, 2021, were identified in the
United Rheumatology-Normal Integrated Community Evidence repository (cases may have also received SoC tests). Eligible
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patients were linked to administrative medical and pharmacy claims data from Medicare, managed Medicaid and commer-
cial plans. Patients had continuous enrollment for 6 months pre-index (index=first recorded panel/SoC test) and 6 months
post index. For cases and controls, patient and provider characteristics were assessed descriptively as mean and standard
deviations (SD) for continuous variables and frequencies and proportions for categorical variables.

Results: The mean (SD) age for cases (N=75) and controls (N=616) was 57.5 (15.7) and 61.0 (15.1) years, 61% and 54%
were white, and 71% and 78% had Medicare or Medicaid insurance, respectively; ≥90% of patients were female (Table 1).
Both groups had mean baseline Deyo-Charlson Comorbidity Index scores of 2.4; the most common comorbidities were
hypertension (cases, 53%; controls, 59%) and depression (cases, 27%; controls, 20%; Table 2). Approximately half of
patients had moderate SLE, and most received ≥1 SLE therapy (cases, 60%; controls, 65%) with antimalarials most com-
monly prescribed. The lupus activity monitoring panel or SoC index test was ordered at a clinic with only 1 provider for
42% of cases compared with 15% of controls (Table 3). The lupus activity monitoring panel was most frequently used by
providers seeing 50 to < 75 patients with SLE/index year, whereas SoC testing was most common in larger practices
(Table 3).

Table 1. Demographic characteristics measured on index date among patients with at least 6 months of continuous enrollment post index. *The
lupus activity monitoring panel consists of six specialized biomarkers including: erythrocyte-bound C4d, anti-dsDNA by chemiluminescent immu-
noassay, complement C3 and C4, platelet-bound C4d, and the anti-C1q biomarker. NR, not reportable.

Table 2. Baseline characteristics measured during the 6-month pre-index period among patients with at least 6 months of continuous enrollment
post index. *As defined by Garris et al. 2013, J Med Econ 16:5;667–77 during the pre-period. **Measured using all available data prior to index
date. DCCI, Deyo-Charlson Comorbidity Index.
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Conclusion: This is the first real-world study to describe use of the lupus activity monitoring panel by community-based
rheumatologists and offers initial insights into the heterogeneity of this population. There is a need to further understand
the lupus activity monitoring panel use in the context of SLE care management and to educate providers on appropriate
use of the unique tests included in the lupus activity monitoring panel.

Funding: GSK

Disclosure: A. Concoff: Exagen, Inc, 3, Pacira, 2, United Rheumatology, 4; L. Moore-Schiltz: GSK, 2, Inovalon, 3;
V. Nadipelli: GSK, 3, 11; T. O’Malley: Exagen, 3, 11, 12, Shareholder; K. Worley: GSK, 3, 11; A. Petrilla: GSK, 2, Ino-
valon, 3;D. Zach: Exagen, 3, 11; S. Robinson: GSK, 2, Inovalon, 3; S. Taiyari: GSK, 3, 11; B. Jones: GSK, 2, Inovalon,
3; B. Rubin: GSK, 3, 11.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic, systemic autoimmune disease, affecting
multiple organ systems with varying severity among patients. SLE presents a diagnostic challenge due to its protean
clinical manifestations. Current standard of care biomarkers such as anti-dsDNA, anti-Smith, and complement proteins
C3/C4 have limited discriminatory power characterized by poor sensitivity in incipient cases of SLE. This study aims to
compare the clinimetric performance of T-cell bound complement split product C4d (TC4d) and anti-T-cell antibodies
IgG (TIgG) and IgM (TIgM) with conventional biomarkers in differentiating Systemic Lupus Erythematosus (SLE) from
clinically relevant controls (CRCs).

Table 3. Provider characteristics among patients with at least 6 months of continuous enrollment post index.
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Methods: A total of 230 patients were included in the analysis (SLE = 80; CRC = 150) (Table 1). SLE patients were required
to meet either the 1997 ACR, 2012 SLICC, or 2019 ACR/EULAR classification criteria for SLE; CRCs were required to have
a clinical diagnosis with an associated ICD-9/ICD-10 code to confirm clinical diagnosis as enumerated in the Table 1 cap-
tion. A comprehensive machine learning pipeline integrating feature selection, multiple model architectures training, and
cross-validation (CV) techniques was employed to compare the relative diagnostic performances of TIgG, TIgM, and
TC4d to conventional SLE biomarkers. The robustness and generalizability of the pipeline were validated through permuta-
tional hold-out (HO) predictions, mitigating the risk of overfitting the models developed.

Results: The SLE cohort had a higher proportion of females (96.3% vs. 77.3%), younger age (mean [SD]: 47.1 [13.9]
vs. 53.6 [14.3] years), and fewer Caucasians (65.0% vs. 82.7%) as compared to the CRC group (Table 1). Cumulative
ROC analysis derived from multiple 10-fold CV models showed the diagnostic performances of TC4d (AUC = 0.86), TIgG
(AUC = 0.81), and TIgM (AUC = 0.78) outperformed C3 (AUC = 0.77), anti-dsDNA (AUC = 0.76), anti-Smith (AUC = 0.72),
and C4 (AUC = 0.70) (Figure 1, A). While the specificity of TIgG, TIgM, TC4d compared to conventional biomarkers were
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similar in CV models, the sensitivity for SLE in both 10-CV and HO partitions were significantly higher for TIgG, TIgM, and
TC4d compared to conventional biomarkers (Figure 1 B, C). Comparing median blood levels of TC4d and TIgG confirmed
a statistically significant difference between SLE and CRC (P< 0.0001) (Figure 2), further highlighting their intrinsic discrimi-
natory power.

Conclusion: The study demonstrates the potential of TIgG, TIgM, and TC4d as sensitive and specific biomarkers for the
diagnosis of SLE with improved diagnostic performance relative to conventional biomarkers. These findings suggest an
opportunity for improved diagnostic accuracy that could yield timely treatment initiation and improved patient outcomes in
SLE. However, further studies are needed to validate the results among larger, more diverse patient cohorts and to deter-
mine how T cell antibodies and TC4d biomarkers may improve upon existing integrated diagnostic biomarker solutions.
Future efforts will explore the potential of T-Cell biomarkers to predict disease progression and as surrogates of treatment
response.

Disclosure: A. Concoff: Exagen, 3, 4, 12, Shareholder, Pacira Biosciences, Inc., 2, United Rheumatology, 4;
V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia, 1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi, 1, Horizon
Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda, 5, Vertex, 2; V. Sandhu: Exagen, 2, 5; T. O’Malley: Exagen,
3, 11, 12, Shareholder; G. Casaburi: Exagen Inc., 3; S. Kumar: Exagen, Inc., 3; C. Liu: Exagen Diagnostics, 9, 10;
S. Manzi: AbbVie, 5, Allegheny Singer Research Institute, 10, AstraZeneca, 2, 5, Exagen Diagnostics, Inc, 2, 9,
10, GSK, 2, 5, Lilly, 2, Lupus Foundation of America, 4, Novartis, 2, UCB Advisory Board, 2, Univiersity of Pittsburgh,
10; J. Ahearn: Exagen Inc, 5, 6, 10.
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Demographic, clinical, laboratory and histologic features. Data are expressed as number (percentage) or median (interquartile range).
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Background/Purpose: Intrinsic signaling of intracytoplasmic TLRs (7 and 9) and MyD88 in B cells (BC) plays an important
role in the development and pathogenesis of Systemic Lupus Erythematosus (SLE). Different genetic polymorphisms of
TLR7 and TLR9 have been associated with the development of lupus nephritis (LN). In patients with SLE there is a higher
expression of TLRs 7, 9 and MyD88 in their peripheral blood mononuclear cells (PBMCs) compared to healthy subjects.
There is scarce information about the expression of TLR7, 9 and MyD88 in B cell subsets in patients with LN.

We aimed to analyze the expression of intracytoplasmic TLRs (7 and 9) and MyD88 in different subsets of BC from patients
with lupus nephritis.

Methods:We included adult patients who fulfilled the ACR/SLICC 2012 classification criteria for SLE. They were stratified in
2 groups: those who had active LN (cases) proven by renal biopsy (LN class III/IV +/- V) or laboratory parameters (decreased
filtration rate, proteinuria >500mg/24 hours or active urinary sediment) and those with active SLE (SLEDAI 2K: 36) but with-
out renal involvement for the last 5 years (controls). Exclusion criteria included prior treatment with anti CD20 drugs.

Using multiparametric flow cytometry we measured the expression of TLRs 7, 9 and MyD88 in BC subsets from a peripheral
blood sample. The BC subsets evaluated were: age-associated B cells (ABC) [CD19posCD21neg/lo CD11chi Tbet pos],
antibody-secreting cells (ASC) [CD19pos CD27hi CD38hi], classic memory cells (CMC) [CD19pos CD27pos IgD pos/neg], double
negative cells (DNC) [CD27neg IgD neg], naive cells (NC), non classic memory cells (NCMC) [CD27 neg] and transitional cells
(TrC) [CD21 neg/lo ]. All samples were acquired in a BD LSR Fortessa flow cytometer and data were analyzed by support of
the flow jo software.

ABC: Age-associated B cells. ASC: Antibody-secreting cells. A.U: Arbitrary units. CMC: Classic memory cells. MFI: Mean fluorescence intensity.
NC: Naive cells. TrC: Transitional cells. %: percentage. Data are expressed as median (interquartile range).

MFI expressed in A.U. Only statistically significant (p=<0.05) data shown.
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Absolute cell numbers and percentage of cells positive for TLR7, 9 and MyD88 expression was measured as well as mean
fluorescence intensity (MFI) for each molecule in each of the B cell subset assessed. Comparisons were made between
groups by using the Mann–Whitney U test.

Results: A total of 16 patients with active SLE were included. Eleven of them (68.7%) were assigned as cases (with LN) and
5 of them (31.3%) as controls (without LN). The majority (93.8%) were women. Their main demographic, clinical and labora-
tory features are depicted in Table 1.

In general, we observed increased expression of TLR 9 and MyD88 in BC subsets from patients with lupus nephritis
than those without renal involvement (Table 2). Particularly, we found enhanced TLR 9 expression (MFI) in antibody-
secreting cells (ASC) [active SLE with LN: 683 A.U (660 – 880.5), active SLE without LN: 598 A.U (581 – 709);
p=0.0449], as well as higher MyD88 expression (MFI) in classic memory cells (CMC) [active SLE with LN: 1234 A.U
(1186 – 1476), active SLE without LN: 1101 A.U (1071 – 1183); p=0.0343]. This information is reflected on the box-
plots below (Figure 1).

Conclusion: Our preliminary data suggests that patients with lupus nephritis are characterized by enhanced expression of
TLR 9 and MyD88 in specific B cell subsets, particularly of the effector humoral compartment, which might be involved in
the pathogenesis of renal damage in SLE.

Disclosure: M. Loeza-Uribe: None; M. Espinoza-Carranza: None; Y. Reyna-Ju�arez: None; B. Alcal�a-Carmona:
None; N. Mejía-Domínguez: None; G. Ju�arez-Vega: None; J. Maravillas-Montero: None; K. Santana-de Anda:
None; J. Torres-Ruiz: None; D. G�omez-Martín: None.
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Background/Purpose: Tissue damage in LN is mediated by immune complex activation of the classic complement path-
way (PMID 23929771). In a study of LN, renal C5b-9 deposition was more frequent in nonresponders (45.5%) than
responders (13%) (PMID 34996855). Additionally, complement mediated upregulation of endothelial cell adhesion mole-
cules is seen in the dermal blood vessels of nonlesional skin (NLS) from patients with active SLE (PMID 9336415). In dis-
eases with systemic complement activation (SCA), such as atypical hemolytic uremic syndrome, extensive C5b-9
deposition is seen in NLS (PMID 25893747). This supports hypothesis that NLS C5b-9 deposition is a biomarker for disease
activity and evidence of SCA in LN
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Methods: Sixteen LN patients without TMHA consented to 4 mm NLS deltoid biopsies, were ≥18 years of age, met ACR
SLE classification criteria, and a history of biopsy proven LN or undergoing first clinically indicated renal biopsy. In those
undergoing renal biopsy, skin biopsy was performed within 7 days. Formalin fixed paraffin imbedded skin samples were
stained for C5b-9 via diaminobenzidine technique and reviewed by dermatopathologist experienced in assessing microvas-
cular C5b-9(PMID 33058948); she was blinded to clinical history. Classification as active LN required an activity index (AI) of
≥1 on biopsy or urine protein creatinine ratio (uPCR) > 0.7 and albumin < 3.7 g/dL. Inactive LN required AI of 0 or a uPCR
≤0.7, albumin ≥3.7 g/dL and no escalation of care by treating physician. Clinical, demographic, and lab parameters were
compared between individuals based on presence of evidence of SCA as determined by demonstrating ≥ 10 blood vessels
with endothelial or subendothelial C5b-9 deposition in NLS(PMID 33058948)

Results: Sixteen patients included: 12 females, mean age 37 years, 4 Black, 2 White, 2 Asian, 5 Hispanic and 3 other with
clinical characteristics in Table 1. Of the 16 patients, 8 had active LN and 6(37.5%) were positive for endothelial C5b-9 depo-
sition (Figure 1). Of those with SCA compatible C5b-9 deposition, 5 of 6 (83%) had active LN. Of those without significant
C5b-9 deposition, 3 of 10 had active LN. Five of 8 active LN patients and 1 of 8 inactive LN patients demonstrated SCA
compatible C5b-9 (p= 0.04). These findings demonstrate that SCA is present in LN and is significantly more common in
active disease. Cutaneous evidence of SCA as demonstrated by quantitative C5b-9 assessment in microvessels has greater
specificity, 87.5%, for active LN than pyuria, low complements, elevated dsDNA, and proteinuria (Table 2). uPCR was signif-
icantly higher in LN patients with C5b-9 deposition (4.92 vs 1.19; p =0.007). C5b-9 deposition was not associated with a
higher AI, interstitial fibrosis, dsDNA, or lower complements (Table 2)

Conclusion: This is the first study to demonstrate evidence in NLS of levels of microvascular C5b-9 indicative of SCA in
LN. C5b-9 deposition indicative of SCA is statistically more common and demonstrated greater specificity than historical
biomarkers in active LN. Findings support a potential role for microvascular C5b-9 assessment in NLS as biomarker for
LN activity. Long term follow up needed to assess if NLS evidence of SCA associates with less treatment response or poor
outcomes in active LN

Disclosure: M. Anderson: None; C. Magro: None; H. Belmont: Alexion, 6, Aurinia, 6.
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Background/Purpose: Ischemic stroke is 2-3 times more common in patients with SLE as compared to the general popula-
tion, and genetic susceptibility in the STAT4 and HLA-DRB1 genes have been reported to contribute to stroke in SLE. But
few studies have investigated the distribution of stroke sub-types in SLE, and to our knowledge, none if they are associated with
known susceptibility genes. We therefore investigated the distribution of ischemic stroke sub-types, classified according to the
Trial of Org 10172 in Acute Stroke Treatment (TOAST) system(1), among patients with systemic lupus erythematosus (SLE).

Methods: Among 665 SLE patients fulfilling ACR -97 criteria for SLE, we identified 69 patients with ischemic stroke. Medical
charts were retrieved and brain, cardiac and vascular imaging at the time of the first stroke were examined. Classification
was performed according to TOAST: large-artery atherosclerosis (LAA), cardioembolism (CE), small-artery occlusion
(SAO), stroke of other determined etiology (OC) and stroke of undetermined etiology (UE). Occurrence of the anti-
phospholipid syndrome/antibodies (APS/aPL) were documented. Evaluators were blinded to genotypes. General popula-
tion controls (N=658) and SLE patients free from previous cerebrovascular disease (N= 517) were used as comparators.
Genetic susceptibility in the signal transducer and activator of transcription factor 4 (STAT4) gene, defined by the single
nucleotide polymorphism (SNP) rs10181656(G), and the Human Leukocyte antigen (HLA)-DRB1 alleles were explored.
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Results: 56/69 patients with ischemic stroke had charts with sufficient information for TOAST classification. Median age was
52 (17-84) years, 91% were female. TOAST classification and age at first stroke is presented in Table 1. All strokes classified
as OC were attributed to APS/aPL. Strokes of OE/APS and CE origin were associated with the STAT4 risk genotype as pre-
sented in Table 2 and Figure 1. HLA-DRB1 alleles were not associated with stroke sub-types (data not shown).

Conclusion: The majority (54%) of ischemic strokes among 56 SLE patients were of APS/aPL or CE origin. These two sub-
types were associated with genetic susceptibility in the STAT4 gene. We also noted that patients with APS/aPL associated
strokes were younger than other sub-types, median 42 years. STAT4 genotype could, in addition to antiphospholipid anti-
bodies and echocardiography, add information about stroke risk and help identify patients who will benefit from prophylactic
anticoagulation treatment.
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Background/Purpose: Cardiovascular disease (CVD) is a major cause of mortality in systemic lupus erythematosus (SLE).
Role of conventional risk scores which predict cardiovascular events, to detect subclinical atherosclerosis in SLE is not
established. In this study we assessed the performance of QRESEARCH database risk score-3 (QRISK3), Systemic COro-
nary Risk Evaluation (SCORE), WHO (World Health Organization), Framingham (FRS) andmodified Framingham(mFRS) CVD
scores in subclinical atherosclerosis and determine clinical associations of the same

Methods: In this single centre cross-sectional analytical study, we enrolled 108 female SLE patients (without CVD) aged
40-60 years and 108 age matched healthy controls. Demography, disease activity, autoantibodies, steroid dose were
noted. Subclinical atherosclerosis was defined by presence of either carotid plaque or abnormal carotid intima media thick-
ness (cIMT) on ultrasound. CVD risk scores (QRISK3, SCORE, WHO, FRS and mFRS) were assessed. Agreement between
scores was determined using kappa coefficient

Table 1: Comparison of disease parameters between SLE patients with and without subclinical atherosclerosis
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Results: Mean age of patients was 46±6 years, median duration of SLE was 72(93)months, median SLEDAI 0(0-8) and
SLICC-ACR damage index was 0 (0-3) (Table 1).Subclinical atherosclerosis was present in 55 (51%) SLE [abnormal cIMT-
44(41%) and plaque- 17(16%)] and in 52 (48%) controls [abnormal cIMT-46(42%) and plaque 12(11%)].Mean cIMT was
comparable (0.62 ±0.2 cm) in cases and controls. All CVD risk scores had low sensitivity but good specificity to identify sub-
clinical atherosclerosis in patients and controls (Table 2). Area under the curve (AUC) of the receiver operating characteristic
curve (ROC), with subclinical atherosclerosis as outcome, showed that all scores had poor discriminatory capacity (Fig 1). In
SLE, WHO and FRS had moderate agreement (kappa coefficient k 0.53), QRISK3 and mFRS had substantial agreement
(k 0.65) with subclinical atherosclerosis, whereas in controls with FRS and QRISK3, and SCORE and WHO had substantial
agreement (k 0.66 and 0.7 respectively) (Table 3). Proportion of patients having triple positive antiphospholipid antibodies
were significantly higher in SLE with subclinical atherosclerosis than without (5.5% vs 0, p=0.04). Renal involvement was sig-
nificantly less in SLE with subclinical atherosclerosis than without (43.6% vs 69.8%, p=0.006)

Conclusion: Prevalence of subclinical atherosclerosis was comparable in SLE and controls (51% vs 48%), though carotid
plaques were significantly more prevalent in SLE (17% vs 11%). Sensitivity of conventional CVD scores in detecting subclin-
ical atherosclerosis in SLE was poor. Hence, until further scores are validated, screening for subclinical atherosclerosis using
carotid ultrasound should remain gold standard

Figure 1: ROC curves for CVD scores in SLE cases and controls
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Table 2: Sensitivity, Specificity, Positive predicitve value, and Negative predictive value of CVD risk scores in identifying subclinical atherosclerosis
in SLE and controls Table 3: Agreement between the CVD risk scores measured with the Kappa coefficient
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Background/Purpose: Detection of autoantibodies is key for the identification and prognosis of patients with connective
tissue diseases (CTD); however, some current testing methods are manual, time-consuming, and fragmented, highlighting
the need for the development of new fully automated diagnostic tools. We report the performance characteristics of MosaiQ
Aiplex CTD prototype, (Quotient Suisse, Eysins, CH), a new planar microarray (MA) immunoassay designed for use with the
fully automated, continuous random access, high throughput MosaiQ system for qualitative serological detection of eleven
IgG autoantibodies commonly found in CTD (dsDNA, SS-A 60, TRIM21, SS-B, Sm, Sm/RNP, U1RNP, Jo-1, Scl-70,
Centromere B, Ribosomal P).

Methods: EachMA consists of two wells, each enclosing an epoxy-silane functionalized glass chip, framed in a plastic chas-
sis (Figure 1). Antigens probes were printed in duplicate, except in triplicate for dsDNA. One side of the MAwas printed, leav-
ing the other side available for future addition of antigens. MA were assembled into magazines and loaded in the MosaiQ
125 instrument and read by the on-board Radio Frequency Identification (RFID) antenna. Key information (i.e., number of
MA, lot number, expiry date) is transmitted to the instrument which evaluates the adequacy of resources to execute the
selected test order and alerts user when any replacement of reagents is required. MAs are released from the magazine
and automatically processed in the system where they undergo sample/buffer/reagent addition and removal to generate a
final spot signal for interpretation by the instrument.

Results: A cohort of 123 individual serum samples, of which 20 were obtained from blood donations and the rest from a
CTD sample bank, were tested in 6-8 replicates with the investigational device, across 3 instruments and 3 MA lots (except
for U1RNP which was tested on two lots) and compared with the results obtained with a CE-marked device. Table 1 shows
that across analytes the total positive, negative, and overall percent agreement (PPA, NPA and OPA) respectively, were
82.5% (95% CI 80.7-84.2), 94.6% (95% CI 93.9-95.1), and 91.6% (95% CI 91.1-92.4). Rates of indeterminate and invalid
results were 0.3% and 2.1%, respectively.

Figure 1. Microarray and assay’s reactions

Table 1
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Conclusion: These preliminary results support the performance of the MosaiQ MA technology platform and Aiplex CTD pro-
totype device for the serological qualitative detection of IgG autoantibodies commonly found in CTD. Clinical studies to fur-
ther evaluate the performance of the investigational device are ongoing. Future versions of the MA are planned to expand the
number of analytes included. The MosaiQ System has the potential to advance CTD testing by increasing laboratory effi-
ciency and productivity by automatically analyzing multiple autoantibodies simultaneously and processing large number of
samples per day.

Disclosure: D. Bijlsma: Quotient Suisse SA, 3; E. Lukasik: Quotient Suisse SA, 3;M. Hausmann: Quotient Suisse SA,
3; G. Gomez: Quotient Suisse SA, 3; C. Ginocchio: Quotient Suisse SA, 3; E. Moreau: Quotient Suisse SA, 3.
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Background/Purpose: SLE is a chronic disease that progressively reduces patients’ health-related quality of life.1 In a post
hoc analysis of the TULIP trials, patients with SLE reported improvements in patient-reported outcome measures over
52 weeks.2 Here, we evaluated the long-term impact of anifrolumab treatment on the Short Form 36 Health Survey version
2 (SF-36v2) in patients receiving standard therapy from the placebo-controlled, phase 3 long-term extension (LTE) trial.3

Methods: Adult patients with moderate to severe SLE (1997 ACR criteria) who completed a 52-week TULIP-1 or TULIP-2
trial could enroll in the 3-year LTE study (NCT02794285). Patients included in this analysis were randomized to intravenous
anifrolumab 300 mg or placebo every 4 weeks in TULIP-1/-2 and continued in the same treatment group in the LTE, in addi-
tion to standard therapy. Proportions of patients classified as responders (defined by positive changes in responses from
baseline greater than or equal to the minimum clinically important differences [MCIDs]) in Physical and Mental Component
Scores (PCS/MCS) and SF-36v2 individual domains (acute recall) were analyzed for each treatment group using a
Cochran–Mantel–Haenszel approach from Weeks 52 to 208. MCIDs were defined as changes from baseline ≥2.5 for PCS
and MCS scores and ≥5 for all SF-36v2 domains.2Patients with baseline PCS ≤73.01 and MCS ≤67.15 scores and those
with each baseline SF-36v2 domain score ≤95 were included in each respective analysis. Domain scores were non-
normalized and scaled from worst to best (0–100).

Results: The proportion of PCS responders treated with anifrolumab (n=257; Figure A) increased over time from 51% at
Week 52 to 56% at Week 208, whereas the proportion of responders decreased in the placebo group (n=112; Figure B)
from 45% to 38%. The proportion of MCS responders was sustained for patients on anifrolumab with a 1% increase over
3 years, but decreased by 10% for patients on placebo. Proportions of SF-36v2 responders treated with anifrolumab were
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generally maintained throughout the 3-year LTE period, with 47%–61% of patients reporting improved domain scores at
Week 208. In all SF-36v2 domains except for General Health and Role Emotional, similar or higher proportions of
anifrolumab-treated patients were responders at Week 208 compared with Week 52. In contrast, the proportions of
responders receiving placebo decreased over time in all domains except Role Physical, ranging from 36%–56% at
Week 208.

Conclusion: Patients with SLE treated with anifrolumab had sustained improvements in PCS, MCS, and most SF-36v2 indi-
vidual domains over the 3-year LTE period. This was not observed in patients on standard therapy alone, despite the higher
dropout rates and survivor bias observed in the placebo group.3 These results support the long-term benefit of anifrolumab
on self-reported, clinically important, health status outcomes across multiple domains.

References:

1. Kaul A, et al. Nat Rev Dis Primers.2016;2:16039.
2. Strand V, et al. Lancet Rheumatol. 2022;4:e198–e207.
3. Kalunian KC, et al. Arthritis Rheumatol. 2023;75:253–65.
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tus, 2, Blackrock, 2, Boehringer Ingelheim, 2, Bristol Myers Squibb, 2, Celltrion, 2, Citryll, 2, Ermium, 2, Genentech/
Roche, 2, Gilead, 2, GlaxoSmithKline, 2, Horizon, 2, Inmedix, 2, Janssen, 2, Kiniksa, 2, Lilly, 2, Merck, 2, MiMedx,
2, Novartis, 2, Omeros, 2, Pfizer, 2, RAPT, 2, Regeneron, 2, R-Pharm, 2, Samsung, 2, Sandoz, 2, Sanofi, 2, Scipher,

Figure. The Proportions of PCS, MCS and SF-36v2 by Domain Responder Patients by Treatment Group Throughout the TULIP-LTE Study. A) Ani-
frolumab 300 mg; B) Placebo. CMH, Cochran–Mantel–Haenszel; GC, glucocorticoids; IFN, interferon; LTE, long-term extension; MCS, Mental
Component Score; PCS, Physical Component Score; SF-36v2, Short Form 36 Health Survey version 2; TULIP, Treatment of Uncontrolled Lupus
via the Interferon Pathway. Percentages of responders were calculated using a stratified CMH approach (stratification factors: SLEDAI-2K score at
screening [<10 points vs ≥10 points], Week 0 GC dose [<10 mg/day vs ≥10 mg/day] and type I IFN gene signature test result at screening [high vs
low]). Responders were defined as positive changes in responses from baseline greater than or equal to the minimum clinically important
differences.
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Background/Purpose: B cell depletion therapy (BCDT) with conventional IgG antibodies (e.g.rituximab) has been
used to treat autoimmune (AI) disease for several decades. However, many patients do not achieve long term dis-
ease control or remission. Failure of these therapies to fully deplete tissue-resident B cells may result in persistent
reservoirs of pathogenic clones that contribute to the ongoing generation of autoantibodies and disease activity. Bis-
pecific IgM antibody T cell engagers (TCEs) are exciting drug candidates with the potential to deplete tissue-resident
target cells more effectively through T cell-dependent cellular cytotoxicity (TDCC) and complement-dependent cyto-
toxicity compared to conventional BCDT mechanisms of action. Imvotamab (IGM-2323) is an engineered high-affinity,
high avidity bispecific anti-CD20 IgM antibody TCE that has been evaluated for the treatment of non-Hodgkin’s lym-
phoma (NHL). Given the preliminary clinical profile of imvotamab in NHL, which shows durable response rates and a
favorable safety profile, we evaluated its potential to deplete peripheral and tissue-resident B cells in preclinical mod-
els of AI disease.

Methods: The ability of imvotamab, rituximab (anti-CD20 IgG1) and a bispecific CD20xCD3 IgG TCE to deplete B cells
in the context of AI disease was assessed using an ex vivo TDCC assay. Human peripheral blood mononuclear cells
(PBMCs) from healthy donors and patients with AI disease, including SLE, RA, and multiple sclerosis (MS)were utilized.
B cell killing, T cell activation status, and cytokine release were assessed. The in vivo activity of a surrogate cynomol-
gus monkey cross-reactive CD20xCD3 IgM bispecific TCE, IGM-2324, was evaluated for depletion of B cells in periph-
eral blood and tissues of cynomolgus monkeys. B cell depletion in blood was measured by flow cytometry and in
tissues by immunohistochemistry (IHC).

Results: Imvotamab induced killing of B cells in PBMCs from both AI patients and healthy donors. The maximum killing of B
cells and half maximal effective concentration (EC50) were comparable between imvotamab, rituximab, and the bispecific
CD20xCD3 IgG TCE. Importantly, no hyper-active responses were noted for T cell activation and cytokine release following
treatment of PBMCs with imvotamab or the bispecific IgG TCE from healthy volunteers and AI patients. Evaluation of tissue-
resident B cells in cynomolgus monkeys following treatment with IGM-2324 resulted in significant reductions in peripheral
and tissue-resident B cells. IGM-2324 treatment led to the depletion of not only high and moderate tissue-resident
CD20-expressing B cells, but also B cells that expressed low levels of CD20.
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Conclusion: Our preclinical data suggests that imvotamab can effectively target and kill peripheral B cells from AI patients.
Moreover, a CD20xCD3 IgM bispecific TCE can penetrate tissues and mediate direct killing of CD20-expressing target cells
in vivo. Clinical studies with imvotamab in patients with autoimmune diseases, including RA and SLE, are planned to evaluate
the therapeutic benefit of this mechanism.

Disclosure: R. Domingo-Gonzalez: IGM Biosciences, 3, 11; I. Baribaud: Janssen, 3; M. Oyasu: IGM Biosciences,
3, 11, 12, own stocks of IGM Biosciences; S. Pandey: IGM Biosciences, 3, 11; M. Leabman: IGM Biosciences, 3;
G. Hernandez: Genentech, 3; A. Candia: None; S. Carroll: IGM Biosciences, Inc., 3, 8, 11; B. Keyt: IGM Biosciences,
3, 4, 8, 10, 11; M. Kotturi: IGM Biosciences, Inc., 3, 10, 11; C. Brodmerkel: IGM Biosciences, 3, 11; M. Harler: IGM
Biosciences, 3.
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Background/Purpose: In SLE, aberrant lymphocyte activation and autoantibody production result in deposition of immune
complexes and contribute to tissue damage. Cenerimod, a highly selective S1P1 receptor modulator with a biased signaling,
shows potential therapeutic effect in SLE through its immunomodulatory effects on lymphocyte trafficking, inflammation, and
autoantigen transport. Preclinical and clinical data suggest that cenerimod may halt the vicious circle of autoimmunity, ulti-
mately preventing organ damage in SLE.

Methods: A murine model of SLE (MRL/lpr mice) and a proof-of-mechanism murine model for antigen transportation were
used to evaluate the effects of cenerimod on leukocyte distribution, autoantibody titers, inflammation, and antigen transport,
using flow cytometry, ELISA, and histology.1-3 Leukocytes, autoantibodies, and inflammation biomarkers were further
assessed in two phase 2 clinical studies of once-daily cenerimod (0.5, 1, 2, or 4 mg) versus placebo in patients with SLE
(NCT02472795 and NCT03742037 [CARE]).3-5 In the first phase 2 study, patients were treated for 12 weeks. In the CARE
study, treatment was for 12 months; patients assigned to cenerimod 4 mg were re-randomized to placebo or cenerimod
2 mg at Month 6.

Results: In rodent disease models, cenerimod reduced the migration of dendritic cells to the draining lymph node, which
was accompanied by reduced T cell proliferation and pro-inflammatory cytokine secretion. Furthermore, in the MRL/lpr
lupus mouse model, treatment with cenerimod led to significant disease amelioration, evidenced by a reduction of tissue-
infiltrating lymphocytes, lower titers of autoantibodies, and reduced levels of inflammatory cytokines. This was associated
with reduced signs of pathology in the kidneys, improved kidney function, and increased survival.
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In the 12-week phase 2 clinical trial, treatment with cenerimod decreased circulating T and B lymphocytes, decreased auto-
antibody levels, and reduced secretion of pro-inflammatory IFN-a. These findings were supported in the CARE study, which
showed that cenerimod 4 mg improved clinical indices of disease activity and reduced pro-inflammatory cytokines.

Conclusion: Both preclinical and clinical research provide evidence that cenerimod is a promising immunomodulatory drug
candidate that addresses three critical aspects of SLE pathogenesis: migration of autoreactive lymphocytes, release of pro-
inflammatory cytokines and chemokines, and continuous autoimmune priming. The S1P1 receptor modulator cenerimod
may effectively interrupt this pathogenic circle of SLE autoimmunity. The ongoing OPUS Phase 3 program
(NCT05648500, NCT05672576) is designed to further investigate the safety and efficacy of cenerimod at a dose of 4 mg
for the treatment of SLE in adults.

References
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2. Gerossier E et al. Arthritis Res Ther 2021;23(1):289.
3. Strasser DS et al. RMD Open 2020;6(2):e001261.
4. Hermann V et al. Lupus Sci Med 2019;6(1):e000354.
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ticals Ltd, 3, 11; M. Martinic: Idorsia Pharmaceuticals Ltd., 3, 11.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic inflammatory autoimmune disease with an
increased risk of atherosclerosis. The development of atherosclerosis in SLE cannot be fully explained by traditional risk fac-
tors but may be partially due to chronic inflammation. SLE is associated with abnormal autonomic function i.e., decreased
parasympathetic vagus nerve activity. Impaired vagal activity may impact disease severity through an impaired vagally medi-
ated inflammatory reflex, which may lead to increased inflammation, and possibly to stiffening of conduit arteries
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i.e., increased arterial stiffness. In SLE patients, we aim to determine whether impaired vagus nerve activity is associated with
arterial stiffness and whether the latter can be diminished by increasing vagal activity through transcutaneous vagus nerve
stimulation (tVNS).

Methods: This is a blinded sub-study (n=30) of an ongoing double-blinded, randomized, sham-controlled study investigat-
ing the effects of tVNS on SLE (n=58). In the first intervention period, patients were randomized to self-administration of
either active or sham bilateral tVNS at the cervical vagus nerve for 120 seconds 4 times daily for seven days. After a
stimulation-free two-week wash-out period, tVNS was self-administered for 120 seconds 2 times daily for eight weeks in
the second intervention period. Pulse wave velocity (PWV), which is a gold standard method for non-invasive arterial stiffness
assessment, pulse wave velocity (PWV), was recorded at two arterial sites, i.e., carotid-femoral PWV (cfPWV). Autonomic
function was assessed using a VagusTM device that measured 5-min resting heart rate variability. Data was analyzed using
a linear mixed model in SPSS.

Estimated mean (±SE in error bars) carotid-femoral pulse wave velocity (cfPWV) between groups during visits 1-2 and visits 3-5 (n=30). The mean
difference in cfPWV between groups is based on estimated means. The groups displayed a mean difference in cfPWV during visits 3-5 (p=0.04).

Overview of the systemic lupus erythematosus (SLE)-vagus nerve stimulation (VNS) study.
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Results: The groups were divided into A or B. However, the main study was still blinded at the time of this thesis, thus Group
A was selected as the active treatment group for purpose of a meaningful discussion. Group-A (n=17) and group-B (n=13)
were similar in age (51.6±14.1, 46.6±17.6 years), sex (94.1%, 86.4% females), and in the prevalence of hypertension and
hypercholesterolemia. In unadjusted analyses, higher baseline cfPWV correlated with lower degrees of autonomic function
in all but one measure (p< 0.05). During the second and longer intervention period (8 weeks), Group-A displayed a lower
cfPWV, i.e., less stiff arteries, than Group B (mean difference 1.38 m/s, p=0.04).

Conclusion: In SLE, autonomic dysfunction was associated with arterial stiffness at baseline. Arterial stiffness was reduced
with Treatment A, indicating a reduced the risk of vascular disease with vagus nerve stimulation in SLE. However, this needs
to be verified after unblinding the main study.

Disclosure: T. Schmidt: None; C. Brock: None; J. Fleischer: None; S. Jacobsen: Bristol-Myers Squibb(BMS), 5;
A. Zinglersen: None.

Pairwise comparisons of mean differences between groups during visits 3-5 (n=30): cfPWV, carotid-femoral pulse wave velocity; HF, high-
frequency power; HRV, heart rate variability; LF, low-frequency power; RMSSD, root mean square of successive differences between normal
heartbeats; SDNN, SD of all NN intervals; TP, total power.
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Background/Purpose: Pregnant SLE women still face an unacceptably high risk of maternal and fetal morbidity, particularly
when their disease is active. How to personalize SLE therapies to optimize pregnancy outcomes remains unknown. Though
guidelines strongly recommend azathioprine (AZA) and tacrolimus (TAC) in specific SLE pregnancy scenarios, evidence to
guide drug monitoring in this context is non-existent. Our aim is to evaluate the characteristics of SLE pregnancies according
to the levels of AZA metabolites and TAC trough levels at the first pregnancy (baseline) visit.

Methods: LEGACY is a prospective cohort enrolling unselected SLE pregnancies ≤16 6/7 gestational weeks at 7 Systemic
Lupus International Collaborating Clinics. We record demographics, disease activity, and drugs. In addition, whole blood
samples are collected at baseline to determine AZA metabolites (e.g., erythrocyte-free 6-thioguanine, 6-TG) and trough
TAC levels if applicable. The present study included Montreal LEGACY participants prescribed either AZA or TAC ≥3 months
prior to their first pregnancy visit. We characterized AZA metabolite and TAC levels as continuous and categorical variables
(i.e., non-adherent, sub-therapeutic, therapeutic, and supra-therapeutic, using established cut-offs in nonpregnant popula-
tions). We defined patients as non-adherent if they had undetectable or barely detectable levels despite appropriate dosing.

Results:Of 70 LEGACY pregnancies enrolled in Montreal, 23 (33%) and 6 (9%) were prescribed AZA and TAC, respectively.
Among those prescribed AZA, only 9% had therapeutic levels, while 91% were subtherapeutic or non-adherent (Table 1).
Compared to those with therapeutic levels, pregnancies with subtherapeutic or non-adherent AZA levels were more likely
to occur in women of non-Caucasian ethnicity/race, on steroids, with longer SLE duration, and with prior lupus nephritis
(Table 2). Among those prescribed TAC, 50% (3/6) had therapeutic levels, while 33% (2/6) and 17% (1/6) were subtherapeu-
tic and supra-therapeutic, respectively. No patients on TAC were identified as non-adherent. Less than half (43%) of preg-
nancies non-adherent to AZA were in Lupus Low Disease Activity State (LLDAS) at baseline. Of the pregnancies with sub-
therapeutic TAC levels, 50% (1/2) were not in LLDAS, while all (4/4) pregnancies with therapeutic or supra-therapeutic
TAC levels were in LLDAS at baseline.

Table 1. Number of pregnancies and mean drug dose at baseline visit according to AZA metabolite (6-TG) and TAC trough levels
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Conclusion: We observed that most SLE pregnancies prescribed AZA had sub-therapeutic levels, with nearly a third iden-
tified as non-adherent. Pregnancies with lower AZA and TAC levels may be less likely to achieve LLDAS. Despite low num-
bers, our preliminary results suggest the value of personalized drug monitoring as a novel approach to precision medicine in
pregnant SLE women, that might improve efficacy, safety, and adherence in a high-risk population.

Disclosure: R. Farhat: None; A. Mendel: None; I. Malhamé: None; J. Lee: None; L. Ciofani: None; S. Bernatsky:
None; E. Vinet: None.

Table 2. Baseline maternal characteristics stratified according to AZA metabolite (6-TG) and TAC trough levels

Figure 1. Boxplot of 6-TG levels [pmol/8×108 RBC] (a) and TAC trough levels [ng/ml] (b) according to LLDAS

1158



Abstract Number: 0587

Impact of up to 24 Months Intravenous (IV) Belimumab (BEL) Treatment
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Background/Purpose: The clinical effectiveness of 6-month IV BEL use in SLE has previously been described in a post hoc
pooled analysis from six OBSErve cohort studies.1 Here we present expanded post hoc analysis of eight pooled OBSErve
studies investigating the long-term effectiveness of BEL on reducing oral CS (OCS) use and achieving low disease activity
(LDA) and remission, which are important treatment targets for SLE to minimize irreversible organ damage.2,3

Methods: This was a post hoc pooled analysis (GSK Study 219649) of data from eight OBSErve studies in Argentina,
Canada, Germany, USA, Russia, Saudi Arabia, Spain, and Switzerland. Clinician-reported data were captured for adults
with SLE at IV BEL initiation (index) and at 6–24 months after index. All studies captured 6 months of data after index, with
Argentina and USA data extending up to 24 months after index. Enrollment was 6 months post index for all studies except
Argentina and n=284/501 USA patients (pts) who enrolled 12 months after index. The primary objective was to describe
the proportion of pts achieving a daily OCS dose ≤10 mg, ≤7.5 mg, ≤5 mg, or 0 mg at 6, 12, 18, or 24 months after index.
Secondary objectives included: the proportion of pts who maintained their 6-month post index daily OCS dose threshold
over time; and the proportion of pts achieving LDA (modified Lupus Low Disease Activity State; SLEDAI score ≤4 with no
worsening of clinical manifestations and OCS dose ≤7.5 mg/day4) or remission (modified Definition Of Remission In SLE;
SLEDAI score=0 and OCS dose ≤5 mg/day5) at 24 months after index.

Results: Data from 959 pts were included. Most pts were from the USA (52.2%), Germany (10.6%), and Argentina (8.4%).
At enrollment, the mean age was 41.5 years, 89.5% were female, 64.6% were White (N=878 only); 55.2% had SLE for
≥5 years before enrollment.

At index, median (interquartile range) OCS dose was 10.0 (5.0, 20.0) mg/day; 14.5% were receiving an OCS dose of >20
mg/day and 41.0% >10 mg/day. The proportion of pts receiving OCS dose ≤7.5 mg/day increased from 38.5% at index
to 69.4% at 6 months, 80.0% at 12 months, 83.7% at 18 months, and 92.1% at 24 months (data after 6 months for pooled
Argentina/USA only; Figure 1A). A similar trend was seen among those who were receiving >10 mg/day at index (-
Figure 1B). Over 87% of pts maintained the same OCS low dose threshold at 12, 18, and 24 months as at 6 months after
index (Figure 2). At index (N=447), 0.4% of pts were in LDA state and 0.2% in remission. At 24 months, 18.2% and 12.9%
achieved LDA and remission, respectively (Table).
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Conclusion: These data demonstrate a steroid-sparing effect of long-term BEL use, which was evident from 6 months and
maintained over 24 months, as well as an improvement of disease activity indices in pts with SLE, further supporting the
effectiveness of IV BEL in real-world SLE clinical management.

Funding: GSK References:

1 Collins CE et al. Rheumatol Ther 2020;7:949–65
2 Fanouriakis A et al. Ann Rheum Dis 2019;78:736–45
3 Golder V et al. Rheumatol 2020;59:(Suppl5)v19–v28
4 Franklyn K et al. Ann Rheum Dis 2016;75:1615–21
5 van Vollenhoven et al. Lupus Sci Med 2021;8:e000538

Figure 1. Summary of OCS use at index and 6, 12, 18, and 24 months after index among all pts (A) and patients receiving OCS >10 mg/day at
index (B). OCS dose=prednisone equivalent. *Among pooled pts in Argentina and the USA where data were captured beyond 6 months post
index.
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Figure 2. Proportion of pts* maintaining the same threshold of daily OCS dose (≤10 mg, ≤7.5 mg, ≤5 mg, 0 mg) from 6 months after index to
12, 18, and 24 months after index. OCS dose=prednisone equivalent. *Among pooled pts in Argentina and the USA where data were captured
beyond 6 months post index.

Table. Proportion of pts with LDA or remission at index and at 24 months after index.
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Background/Purpose: Rituximab (RTX) is increasingly being employed to treat refractory systemic lupus
erythematosus(SLE). Though the drug is effective there is a high risk of adverse events including infections. Most studies
have focused on short term(< 1 year) safety, whereas long term follow-up data is sparse. This study was designed to look
at the frequency and predictors of infections in patients with SLE receiving RTX who are on long term follow up.

Table 1: Baseline demographic and clinical details of the cohort and comparison of patient groups with and without serious infection
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Methods: This was a single-centre retrospective observational study. Data of SLE patients who received at least 1 gram of
RTX were abstracted from the case record forms of the department’s biologic registry. Patients were followed up at 3-6
monthly intervals and disease activity, infectious and non-infectious adverse events during or after RTX induction were doc-
umented. For those patients who did not have follow up for ≥ 1 year, the last available date of follow-up was considered for
this study. Demographic, baseline organ involvement, laboratory data, treatment details were collected. Glucocorticoid

Table 2: Infectious complications and outcomes of patients with SLE who received RTX
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exposure was assessed in terms of cumulative steroid (prednisolone) dose, standardized steroid dose (glucocorticoid intake
per month of exposure) and number of times the patient received pulse IV methylprednisolone. A ‘serious adverse event’
was defined according to guidelines by International Council on Harmonisation (ICH) 1994. The primary outcome was the
occurrence of a serious infection. Secondary outcomes included mortality, time to first serious infection, minor infections
and other adverse events.

Results: A total of 76 SLE patients (median age 29 years, 83% females) were included. The median follow-up duration was
27.0 (10-49) months amounting to 177.33 person-years of follow-up. Baseline data of the patients is represented in table
1. Forty-five patients (59.2%) had at least one adverse event. Among these, non-infectious events occurred in 4 (5.26%).
Infusion reactions occurred 3 (3.9%), one requiring discontinuation of therapy. One patient had worsening of pre-existing
pulmonary artery hypertension. There were 43 (56.6%) patients who had infectious events, 16 of 76 (21.05%) were serious
infections amounting to 9.02 infections per 100 person-years of follow-up. Majority(53%) of infections occurred after 1 year
of RTX infusion. Site of infections and microrganisms implicated are detailed in table 2. There were total 8 deaths resulting in
a mortality rate of 4.5 per 100 person-years of follow-up. All deaths except one were due to serious infection. Male sex,
younger patients, CKD, previous cyclophosphamide use, higher cumulative dose of cyclophosphamide, refractory lupus
nephritis, higher SLICC ACR damage index at baseline was associated with serious infections (table 1). On binary logistic
regression younger age(B 95% CI) and presence of disease damage(B 95% CI) emerged as significant predictors of serious
infections (table 3).

Conclusion: Serious infections following RTX are common and result in mortality in SLE. More than 50% of them occur after
1 year of RTX administration. Infections arise from common and rare opportunistic organisms. Juvenile lupus and presence
of damage at baseline predispose to infections.

Disclosure: A. Jose: None; A. Gopal: None; M. Gorijavolu: None; A. C Das: None; J. Babu K L: None; A. Nayak:
None; C. Kavadichanda: None; M. Mary Thabah: None.

Table 3: Binary logistic regression analysis for predictors of serious infection
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Background/Purpose: We have shown that serum IgA2 anti-dsDNA antibody levels is a biomarker of response to belimu-
mab after rituximab in SLE (BEAT-lupus trial) (1). We sought to confirm these findings in the CALIBRATE trial where
43 patients with lupus nephritis refractory to conventional therapy were randomised to receive either rituximab, cyclophos-
phamide, and then belimumab (RCB) for 48 weeks, or rituximab and cyclophosphamide (RC) (2).

Figure 1a-b - Patients with high baseline serum IgA2 anti-dsDNA antibody levels were more likely to respond at 1 year to belimumab after rituximab
compared to rituximab therapy: (a) BEAT-LUPUS and (b) CALIBRATE trial. Baseline serum IgA2 anti-dsDNA antibody levels were categorised into
high or low levels (the optimal cut-point was derived from the Area under the Receiver operator characteristic (ROC) curve (AUROC) analysis
(= 10.7 arbitrary units/AUs). RCB = belimumab after rituximab and cyclophosphamide, RC = rituximab and cyclophosphamide
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Methods: All patients met the ACR classification criteria for SLE. Serum IgG, IgA1 and IgA2 anti-DNA antibodies were
assayed by ELISA. We performed a post-hoc modified intention to treat analysis of the CALIBRATE trial so that the clinical
outcome data could be matched with the BEAT-lupus trial.

Results: The intention-to-treat analysis of both the BEAT-lupus and CALIBRATE trials revealed a 13% difference in outcome
at 1 year favouring belimumab after rituximab compared to rituximab. This difference increased to 35% in those patients in
the CALIBRATE trial with elevated serum levels of IgA2 anti-dsDNA antibodies, the corresponding value in the BEAT-lupus
trial was a 48% difference (1) (Figure 1a-b).

Matching previously published data from the BEAT-LUPUS trial (1), serum IgA2, but not IgA1, anti-dsDNA antibodylevels
decreased at 48 weeks only in patients who received belimumab (p=0.002) (Figure 2a-b). Serum IgA2 anti-dsDNA antibod-
ies increased after cessation of belimumab therapy. There was no significant difference in serum IgG anti-DNA antibody
levels between the two arms of the CALIBRATE trial (Figure 2c). Serum IgA1 anti-dsDNA antibody levels in the CALIBRATE

Figure 2a-d - Belimumab after rituximab decreased serum IgA2 anti-dsDNA antibody levels compared to rituximab therapy (CALIBRATE trial).
Longitudinal change of (a) serum IgA2 anti-dsDNA antibodies, (b) serum IgA1 anti-dsDNA antibodies, and (c) serum IgG anti-dsDNA antibodies
stratified by treatment i.e., RCB = belimumab after rituximab and cyclophosphamide versus RC = no belimumab after rituximab and cyclophos-
phamide. A generalised longitudinal linear mixed-effect model was fitted with random patient effect to account for clustering by patients and fixed
effect of treatment group intercepting with trial times and adjusted for screening IgA2 anti-dsDNA antibody values, age, gender, and concomitant
prednisolone (yes or no) to calculate expected difference at 24, 48, and 96 weeks. Estimated mean with 95% confidence intervals (95%CIs) are
shown; p values are provided. The horizontal black dotted lines where shown indicate upper limit of normal (3 standard deviation above the mean
of healthy control samples). (d) Proportion of patients who were positive† for IgA2 anti-dsDNA antibodies at each time point. Odds ratio (OR) of
seronegative reversion for IgA2 anti-dsDNA antibodies at each time points with RCB (if positive for IgA2 anti-dsDNA antibodies at baseline) com-
pared to RC group. †Positivity of IgA2 anti-dsDNA antibody was defined as 3 standard deviations above the mean values of healthy control sam-
ples (=5.4 arbitrary units).
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trial were less than IgA2 anti-DNA antibody levels and remained close to healthy control values, consistent with our previous
observation that the former is low in lupus nephritis (1).

At baseline, 18/21 patients (86%) in the RCB group and 16/22 patients (73%) in the RC group were positive for serum IgA2
anti-dsDNA antibodies. The percentage of patients with positive IgA2 anti-dsDNA antibodies reduced to 58% in the RCB
group at 48 weeks (Figure 2d). The odds ratio of reversion to seronegativity in belimumab treated patients with positive
IgA2 anti-dsDNA antibodies was 0.22 at 48 weeks (95% CI 0.04–1.06; p=0.059); a similar sero-reversion rate was noted
in the belimumab arm of the BEAT-LUPUS trial (1).

The overall response rate in the CALIBRATE trial (74% - RCB arm, 61% - RC arm) was higher than the BEAT-LUPUS trial
(48% - belimumab arm, 35% - placebo arm). Patients in the CALIBRATE trial received almost twice as much prednisolone
in the first 48 weeks compared to the BEAT-LUPUS trial (Figure 3) which could reflect the slightly different patient popula-
tions (CALIBRATE- refractory lupus nephritis; BEAT-lupus – refractory lupus: 20/52 patients had lupus nephritis) and explain
the difference in outcome.

Conclusion: Data from two independent trials confirm IgA2 anti-dsDNA antibody levels as a predictive biomarker of
response to belimumab after rituximab in SLE. Cessation of belimumab therapy after rituximab led to a rise in IgA2 anti-
dsDNA antibody levels providing a mechanistic rationale for continuation of therapy.

Figure 3 –Cumulative dose of prednisolone in the CALIBRATE and BEAT-lupus trials. Cumulative dose of prednisolone in the treatment arms in the
BEAT-LUPUS and CALIBRATE trials over 52 and 48 weeks, respectfully. The black boxes and lines indicate mean values with 95% confidence
interval, green horizontal lines indicate median values. RCB = belimumab after rituximab and cyclophosphamide. RC = no belimumab after ritux-
imab and cyclophosphamide.
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Background/Purpose: Sodium-glucose co-transporter 2 inhibitors (SGLT2i), originally approved as oral hypoglycemic
agents for type 2 diabetes (T2D), have been shown to reduce progression to end-stage renal disease (ESRD), as well as
heart failure and overall mortality. Those with systemic lupus erythematosus (SLE) were excluded from trials and thus the
potential benefits for these patients are unknown. We conducted a simulated clinical trial comparing renal, cardiovascular,
infectious, and mortality outcomes among patients with both SLE and T2D starting SGLT2i vs. dipeptidyl peptidase 4 inhib-
itors (DPP4i) in a large real-world administrative dataset.

Methods:We identified a cohort of patients with both SLE and T2D, age ≥ 18 years within administrative data from 92 hos-
pitals across the United States (TriNetX) using billing claim algorithms. All patients initiated either an SGLT2i or DPP4i
between 2014 and 2023. SGLT2i recipients were 1:1 propensity score (PS) matched to DPP4i recipients on demographic
and clinical factors, also identified by billing codes. Cox models estimated hazard ratios (HRs) and 95% confidence intervals
(CIs) for the endpoints: 1) acute kidney injury (AKI), chronic kidney disease (CKD), end-stage renal disease (ESRD), 2) heart
failure, myocardial infarction, stroke, 3) infections, specifically urinary tract and genital infections, severe sepsis, 4) emer-
gency visits, hospitalizations and all-cause mortality.

Results: Table 1 shows the SLE/T2D populations before and after PS-matching. Of the 3,749 PS-matched patients starting
SGLT2i and 3,749 starting DPP4i, mean age was 58.3 (±11.2) years; 86.9% were females. In follow-up over 7.95 (±14.5)
mean years, SGLT2i vs DPP4i recipients had significantly reduced risks of developing AKI (HR 0.65; 0.56-0.75), CKD
(HR 0.74; 0.66-0.82), ESRD (HR 0.40; 0.27-0.59), and heart failure (HR 0.80; 0.71-0.90) (Table 2). SGLT2i use was also
associated with decreased future emergency visits (HR 0.82; 0.77-0.88) and hospitalization (HR 0.68; 0.53-0.89). Risk of
genital infection was elevated (HR 1.29, 1.12-1.49), but urinary tract infections (HR 0.90; 0.75-0.91) and severe sepsis
(HR 0.61; 0.45-0.84) were reduced. We found no significant differences in all-cause mortality, diabetic ketoacidosis, or lower
limb amputation between SGLT2i versus DPP4i use (Table 2).
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Conclusion: In this real-world head-to-head simulated randomized trial in a large population of patients with SLE and T2D
from 2014-2023, SGLT2i use compared to DPP4i use was associated with significantly reduced risks of developing AKI,
CKD, ESRD, hospitalization, and heart failure. Genital infection risk was elevated, but risks of emergency visits, hospitaliza-
tions, urinary tract infections, and severe sepsis were also reduced for SGLT2i users. Overall mortality was not different.

Baseline Characteristics of Patients with Systemic Lupus Erythematosus and Type 2 Diabetes Started on either SGLT2i (n=3,749) or DPP4i
(n=3,749) before and after PS-Matching

Hazard Ratios (with 95% Confidence Intervals) for Outcomes after PS-Matching among Patients with Both Systemic Lupus Erythematosus and
Type 2 Diabetes Started on SGLT2i (n=3,749) versus DPP4i (n= 3,749) and Followed for a Mean of 7.95 (±14.5) Years
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Thus, SGLT2i appear safe and effective for those with SLE and T2D. Given high risks of cardiovascular and renal disease in
patients with SLE, further trials and studies should investigate whether SGLT2i should be used for patients with SLE with-
out T2D.

Disclosure: J. Lo: None; P. Huang: None; G. Tsokos: None; V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia,
1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi, 1, Horizon Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda, 5, Ver-
tex, 2; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exagen
Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5; K. Ma: None.
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Background/Purpose: This study was conducted to uncover real-world treatment patterns among moderate to severely
active systemic lupus erythematosus (SLE) patients in the US.

Methods: 1,011 records from SLE patients with moderate and severely active disease were collected in collaboration with
297 US rheumatologists via an online survey platform from March 31 through May 5, 2023.

Results: Study results reveal that the use of biologics in SLE has substantially increased over the past three years –marking
a dramatic expansion of biologic use in moderate-to-severe SLE in a relatively short period of time.

37% of audited patients are currently on FDA-approved biologic belimumab for their moderate-to-severe SLE, substantially
up from levels observed in 2022 (28%) and 2021 (21%) and increasingly driven by the drug’s anticipated efficacy, steroid-
sparing ability, safety profile, and recent lupus nephritis (LN) indication. 8% of audited moderate-to-severe patients are
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currently on FDA-approved biologic anifrolumab compared to 3% noted in the 2022 audit.* Like belimumab, rheumatolo-
gists were most compelled to prescribe anifrolumab due to its perceived efficacy, steroid-sparing effect, and safety profile.

Commonly used "off label" biologic rituximab, on the other hand, is seeing a year-over-year decline in patient share with
rheumatologists (4% of moderate-to-severe patients in 2023, 6% in 2022 and 11% in 2021) and physicians are considering
fewer of their patients as potential candidates for the drug.

Notably, rheumatologists have also been using fewer other off-label agents in SLE over the same period, likely due to the
availability of recently approved SLE agents along with safety concerns associated with the Janus kinase (JAK) inhibitor
class, which has shown a steep decline in off-label use for SLE since 2021.

While the majority of rheumatologists express satisfaction with patients’ response to approved biologics belimumab and ani-
frolumab, it is notable that only 18% of rheumatologists agree with the statement "I am satisfied with the treatment options
available to me in SLE," underscoring the remaining unmet need for new pharmacologic treatment options.

The robust SLE pipeline – which consists of over 40 drugs in development – provides promising future treatment options for
SLE. Of the SLE pipeline agents in or entering Phase III, rheumatologists expect upadacitinib to play the most important role
if approved with 77% of rheumatologists saying the drug will play a leading or definite role.

While rheumatologists have been lessening their use of off-label JAK inhibitors in SLE, upadacitinib is a drug rheumatologists
have experience using in a host of other rheumatic conditions, which could revitalize use of JAKs in SLE if approved.
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Conclusion: Rheumatologists are increasingly using approved biologics in their moderate-to-severe SLE patients, however
an unmet need for new pharmacological treatments remains. Despite the lessening of off label use of the JAK class many
rheumatologists believe upadacitinib could provide significant value to their treatment armamentarium if approved.

Disclosure: R. Rex: None; M. Yarnall: None; S. May: None.
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Background/Purpose: The international SLE Prospective Observational Cohort Study (SPOCS) collected data on patients
with moderate to severe SLE disease activity from June 2017 through November 2022. A unique aim of SPOCS is to eval-
uate relationships between various aspects of SLE and type I IFN gene signature (IFNGS) status.

Objectives: To assess medication use among SPOCS patients over 36 months.

Methods: Patients enrolled in SPOCS were ≥18 years old with moderate to severe active SLE (SLEDAI ≥6 or clinical SLEDAI
≥4) and received standard therapy with ≥6 months of systemic SLE treatment beyond non-steroidal anti-inflammatory drugs
and analgesics. All patients met ACR or Systemic Lupus International Collaborating Clinics (SLICC) SLE classification cri-
teria. Medication use data were collected over 36 months during patients’ biannual clinic visits. In this analysis, we report
the proportions of patients receiving antimalarials, immunosuppressants (IS), biologics (belimumab or rituximab), or gluco-
corticoids (GCs), as well as daily oral GC dosage (mg/day) and proportions of patients receiving low ( >0 to ≤7.5 mg/day)
or high ( >7.5 mg/day) oral GC dosages. Medication use was also stratified by baseline IFNGS (high vs low).

Results: At baseline, most patients (n=826; IFNGS-high [70.8%], low [29.2%]) were receiving antimalarials (81.1%), 21.2%
were receiving biologics, and 54.8% were receiving IS (Table). From baseline to 36 months, the proportions of patients tak-
ing antimalarials remained stable while the use of biologics and IS moderately increased. At baseline, 65.0% of patients were
taking GCs and the proportion was largely stable over time. However, the proportion administered oral GC >7.5 mg/day
increased from 26.0% at baseline to 44.3% at 6 months and 45.7% at 12 months, and then declined with time but did
not reach the baseline level. The mean (SD) dose of oral GC increased from 6 (7.1) mg/day at baseline to 10 (8.7) mg/day
at 6 months and then was stable over time. Across the study period, IS, biologics, and GCs were generally administered
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Table. Medication use among SPOCS patients from baseline through 36 months. GC, glucocorticoid; SD, standard deviation. aGC use current or
since previous visit. bOral GC daily dose derived from cumulative dose over treatment interval. cGroup sizes differ because oral GC use could be
reported without dose information.

Figure. Medication use by IFNGS status from baseline through 36 months. AM, antimalarials; IFNGS, type I interferon gene signature; IS, immuno-
suppressants; GC, glucocorticoid.
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to greater proportions of IFNGS-high than low patients (Figure). Mean oral GC daily doses were similar between IFNGS-high
and low groups throughout the study period except at the final visit. At 36 months, IFNGS-low patients received a lower
mean (SD) oral GC daily dose compared with IFNGS-high patients (7 [4.9] vs 11 [20.6] mg/day).

Conclusion: Overall, the increase in oral mean daily GC dose in the first 6 months was maintained through 36 months
despite standard therapy, stable antimalarial use, and moderate increases in use of biologics and IS. Although the propor-
tion of GC use was largely stable over time, those on oral GC >7.5 mg/day increased initially and then declined but did not
return to the baseline level. In addition, IFNGS-high status was associated with more immunomodulatory therapy compared
with those with IFNGS-low status. Together, these data indicate that additional therapies are needed to avoid high-dose GC
use among patients with SLE. SPOCS will provide opportunities to increase our understanding of real-world treatment and
to identify educational needs within the lupus community.

Disclosure: M. Aringer: AbbVie/Abbott, 1, 6, AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 6, Bristol-Myers
Squibb(BMS), 1, 6, Chugai Pharma GmbH, 1, 6, Eli Lilly, 1, 6, Galapagos, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Merck/
MSD, 1, 6, Mylan, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, Roche, 1, 6, Sanofi, 1, 6, UCB, 1, 6; L. Arnaud: AbbVie, 6, Alexion,
6, Alpine, 2, 6, Amgen, 6, AstraZeneca, 1, 2, 6, Biogen, 6, Boehringer Ingelheim, 6, Bristol-Myers Squibb(BMS), 2, 6,
Eli Lilly, 6, GlaxoSmithKlein(GSK), 1, 2, 6, Grifols, 6, Janssen, 6, Kezar Life Sciences, 2, 6, LFB, 6, Medac, 6, Novartis,
2, 6, Pfizer, 6, Roche-Chugaï, 6, UCB, 6; R. Furie: AstraZeneca, 2, 5, 6; E. Morand: AbbVie, 2, 5, Amgen, 5, AstraZe-
neca, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, EMD Serono, 2, 5, Galapagos, 2, Genentech, 2, 5,
GlaxoSmithKline, 2, 5, IgM, 2, Janssen, 2, 5, Novartis, 2, Servier, 2, Takeda, 2, UCB, 5; C. Peschken: AstraZeneca,
2, 5, GSK, 2, 5, Roche, 1, 2; B. Desta: AstraZeneca, 3; E. Rapsomaniki: AstraZeneca UK, 3; J. Hedberg: AstraZeneca,
3, 11; T. Grünfeld Eén: AstraZeneca, 3, 11; A. Sorrentino: AbbVie/Abbott, 12, Own stocks, AstraZeneca, 3, Galapa-
gos, 12, Own stocks, Gilead, 12, Own stocks, Moderna, 12, Own stocks; C. Ghia: AstraZeneca, 3; S. Chen: AstraZe-
neca, 3, 11; B. Ding: AstraZeneca, 3.
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Background/Purpose: Belimumab (BLM) is a B-cell stimulating factor (BlyS) monoclonal antibody, approved in 2022 for
the treatment of lupus nephritis (NL) and since 2011 for systemic lupus erythematosus (SLE).

Objectives. To describe the demographic characteristics, efficacy and safety of BLM in real clinical practice in patients with
lupus nephritis.
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Methods: A descriptive, retrospective study of patients with lupus nephritis confirmed by biopsy from the Spanish multicen-
ter registry of patients treated with BLM. Demographic, analytical and previous and concomitant treatment with belimumab
were collected. To assess efficacy, analytical variables (anti-DNA, C3, C4), Systemic Lupus Erythematosus Disease Activity
Index (SLEDAI) scale, and steroid doses at baseline and throughout follow-up were analyzed. Renal improvement was con-
sidered when a 24-hour proteinuria of less than 0.5 grams was reached. Safety profile of BLM was analyzed.

Results:We included 108 patients, 81.5%women, with a mean age at diagnosis of SLE of 26.9 years (20.2-35.5).The most
frequent nephritis class was IV (47 patients, 43.5%), followed by class III (23 patients, 21.3%), V (19 patients, 17.6%) and I-II
(19 patients, 17.6%). The time of evolution of the disease until the onset of BLM was 8.6 years (5-15.5).62 patients (57.4%)
started BLM subcutaneously (SC), 33 patients (30.6%) intravenously (IV) and 13 patients (12%) change from IV to SC route.
Baseline characteristics are summarized in Table 1

The median proteinuria in 24 hours was 1.0 (0.5 to 2.5). The median number of pre-BLM cDMARD uses was 2.0 (2.0-3.0),
with antimalarials being the most commonly used (91.7%). 39 and 22 patients received cyclophosphamide and bDMARD
prior to BLM respectively, being Rituximab (RTX) the most commonly bDMARD used. 107 patients received prednisone at
the time of starting BLM with a median dose of 7.5 (5-1.5) mg.

74.4% of patients improved after BLM in terms of reduction of proteinuria, with last 24-hour proteinuria of 0.2 (0.1-0.9)
grams. A decrease in prednisone dose and SLEDAI improvement (Figure 1) was observed from baseline to last follow-up.
On the other hand, a decrease in anti-DNA and an increase in C3 and C4 were observed.

21 patients (19.4%) discontinued treatment mainly due to ineffectiveness; 4 patients stopped BLM because of nephritis
improvement. The median time on treatment for patients who had to discontinue BLM was 9 (6-24) months. In terms of
safety, 28 patients had infections, most of them mild, being urine infection the most reported. One patient died due to men-
ingitis. There were no tumors.
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Conclusion: In this cohort of LN treated with BLM in real world settings, we observed an improvement of 24-hour protein-
uria, SLEDAI, decrease of anti-DNA and increase of complement, despite of the administration route. No new safety alarms
were reported.

Disclosure: M. laiño: None;M. Enguita: None; P. Navarro: None; J. Loricera: None;A. Garcia-Aparicio: None;C. Lasa:
None; V. Calvo Río: None; A. Gallego: None; C. Moriano Morales: None; J. Narvaez: None; M. CARRION BARBERA:
None; J. Camins-Fàbregas: None; J. Belzunegui Otano: None; A. Urruticoechea: None; L. del Olmo Perez: None;
S. Castañeda: None; P. Quiroga: None; I. Casafont-Sole: None; J. Dios Jimenez De Aber: None; M. L�opez: None;
J. Font Urgelles: None; R. Ortega Castro: None; M. Garijo Bufort: None; J. Fragio: None; I. V�azquez: None;
M. Ortega: None; A. Fariñas: None; C. Peralta: None; J. Blanco: None; S. Heredia Martin: None; M. Pinillos: None;
E. Labrador-S�anchez: None; P. Cossio Jimenez: None; C. Vazquez Galeano: None; V. Aldasoro: None.
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Background/Purpose: Despite recent advances, the current state of SLE therapeutics remains largely empirical with exist-
ing immunosuppressive treatments failing to induce remission in over 40% of patients. There is currently a paucity of tools
that would predict response to treatment and guide therapeutic choices.

Methods: Whole blood transcriptome samples were obtained from 95 patients with moderate to severe SLE at baseline,
1 month and 6 months after initiation of treatment with cytotoxic agents (cyclophosphamide, mycophenolate mofetil), myco-
phenolate mofetil/anti-CD40 antibody, rituximab or belimumab. Disease activity was assessed using the SLEDAI-2K.
Response to treatment was defined as achievement of Low Disease Activity State (LLDAS) or remission at 6 months. Differ-
entially expressed genes (DEGs) were identified using the DEseq2. Weighted correlation network analysis (WGCNA) was
applied to detect modules of co-expressed transcripts. Abundances of cell types were assessed by CIBERSORTx.

Results: Out of 95 patients the majority were women (93.7%) with a mean [SD] age at SLE diagnosis of 42.9 [13.6] years
and a mean disease duration [SD] at sampling of 5.1 [7.2] years. At baseline, mean SLEDAI [SD] was 9.4 [5.7] and active
lupus nephritis (LN) was the most common treatment indication (24%), followed by active neuropsychiatric SLE (NPSLE)
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Figure 1. WGCNA module eigengene (ME) correlations to clinical features uncover the brown and green gene modules which are associated with
6 month-response to treatment. Severity_sampling: Presence of moderate or severe disease at sampling timepoint as defined by BILAG Glossary
Definition combined with expert physician judgement (DB, GB); Response_6mo: Response to treatment 6 months after treatment initiation; Acute.
CLE: Presence of acute cutaneous SLE at any time during the disease course; Renal: Presence of renal manifestations, as defined in the EULAR/
ACR SLE classification criteria, at any time during the course of the disease; CNS: Presence of neurological features, as defined in the EULAR/ACR
SLE classification criteria, at any time during the course of the disease; Serositis: Presence of polyserositis, as defined in the EULAR/ACR SLE clas-
sification criteria, at any time during the course of the disease; Immunological: Presence of immunological disturbances, as defined in the EULAR/
ACR SLE classification criteria, at any time during the course of the disease; APS: Antiphospholipid Syndrome. * p-value < 0.05.

Figure 2. K-means clustering of the baseline samples based on module eigengene (ME) defined the cluster 2, enriched for responders. aLN: Active
LN; aMajor_Organ: Active major organ involvement other than LN or NPSLE; aNon_Major_Organ: Active non-major organ involvement; aNPSLE:
Active NPSLE; iLN: Inactive LN; iMajor_Organ: Inactive major organ involvement other than LN or NPSLE; iNon_Major_Organ: Inactive non-major
orgen involvement; iNPSLE: Inactive NPSLE.
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(20%). Cyclophosphamide was the most frequently used immunosuppressive agent (n=46), followed by belimumab (n=24)
and rituximab (n=21). Forty-three patients responded to treatment. WGCNA-generated modules (Figure 1.) that positively
correlated with response to treatment at 6 months (p = 0.005, p = 0.04) were enriched in biological processes that included
type I interferon, pattern recognition receptor signaling, and neutrophil degranulation. Unsupervised clustering of the base-
line samples, based on the module eigengene, revealed a respondent rich patient subset (Cluster 2), which was character-
ized by high prevalence of active LN (Figure 2.). The transcriptional landscape of "resistant" disease was dominated by
disturbances related to p53-signaling pathway. Upregulation of pathways linked to neutrophil degranulation, Th17
responses, IL6 mediated responses, TGF-beta, PPARA, and NOTCH signaling differentiated the one-month-transcriptional
profile of responders compared to non-responders (Figure 3.).

Conclusion: Baseline molecular fingerprints related to innate immunity correlated with 6-month response to treatment in
SLE. Aberrances linked to p53-signaling decisively shaped the transcriptional signature of "resistant" disease.

Disclosure: P. garantziotis: None; G. Moysidou: None; s. doumas: None; D. nikolopoulos: None; S. Flouda: None;
N. kapsala: None; A. Filia: None; G. Sentis: None; A. Fanouriakis: None; G. Bertsias: None; B. Dimitrios: None.

Figure 3. Functional enrichment analysis of the upregulated DEGs resulting from the comparison of responders versus non-responders 1 month
after treatment initiation.

1179



Abstract Number: 0595

Renal Involvement in Patients with Systemic Lupus Erythematosus
Treated with Anifrolumab Compared with Placebo over a 4-Year Period
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Background/Purpose: In patients with SLE, nephritis is present in 50%–60% during the first 10 years of disease.1 Renal
involvement is associated with poor clinical outcomes including increased morbidity and mortality.1,2 Anifrolumab is a human
mAb to the type I IFN receptor that is approved for the treatment of SLE.3 In this post hoc analysis of the phase 3 TULIP long-
term extension (LTE) trial of anifrolumab, we assessed renal outcomes in patients with SLE with or without evidence of
SLEDAI-2K renal involvement at baseline.4

Figure. New Renal Involvement During the LTE Period Among Patients With No Renal Involvement at TULIP Baseline. No renal involvement was
defined as renal SLEDAI-2K score =0. New renal involvement was defined as renal SLEDAI-2K score >0. For measuring no renal involvement, per-
centages are based upon all patients in the full analysis set. For measuring new renal involvement, percentages are based upon all patients in the
full analysis set with no involvement at baseline and according to the number assessed at each timepoint thereafter; patients are missing due to
either discontinuation, withdrawal, or missing data. Baseline means baseline of the phase 3 feeder studies, ie, the last non-missing measurement
prior to dose administration on Day 1.
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Methods: Adults with moderate to severe SLE (1997 ACR criteria) despite standard therapy who completed the 52-week,
multicenter phase 3 TULIP-1 (NCT02446912) or TULIP-2 (NCT02446899) trials could reconsent to participate in the ran-
domized, placebo-controlled, double-blind, 3-year extension (NCT02794285). The TULIP-1 and TULIP-2 trials excluded
patients with active, severe lupus nephritis, serum creatinine >2 mg/dL, or urine protein/creatinine ratio >2 mg/mg. We iden-
tified patients with renal involvement below the threshold for exclusion at baseline, or patients without renal involvement, who
were randomized to receive intravenous anifrolumab 300 mg or placebo across the TULIP-1/-2 and LTE periods (or would
have continued the same treatment in the LTE if not discontinued during TULIP-1/-2). SLEDAI-2K renal domain involvement
was assessed from baseline through Week 208.

Results: At TULIP baseline, the proportions of patients with SLEDAI-2K renal involvement were balanced between treat-
ment groups (anifrolumab 6.7% [24/358] vs placebo 8.4% [15/178]). Of patients with baseline renal involvement and avail-
able data, a greater proportion of patients achieved renal improvement at LTE study entry (Week 52) with anifrolumab vs
placebo (70.6% [12/17] vs 50.0% [6/12]). A greater proportion of patients with baseline renal involvement continued treat-
ment to Week 208 with anifrolumab vs placebo (33.3% [8/24] vs 6.7% [1/15]), and renal improvement at Week 208 was
achieved by more patients who received anifrolumab (90.0% [9/10]) vs placebo (0% [0 patients with available data at this
timepoint]). Of all patients included in this analysis, ≤1/358 in the anifrolumab group and ≤3/178 in the placebo group expe-
rienced new renal activity greater than the baseline score at any timepoint during the study period. In patients with no base-
line renal involvement, lower proportions of patients had new renal activity with anifrolumab vs placebo at all timepoints up to
Week 208, except for Weeks 128 and 180 (Figure).

Conclusion: In the small subgroup of patients with renal involvement at baseline, more

patients treated with anifrolumab remained in the study and achieved SLEDAI-2K renal improvement compared with pla-
cebo over the 4-year TULIP-LTE trial. Of patients with no renal involvement at baseline, fewer patients had new renal activity
with anifrolumab compared with placebo.
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor approved in
multiple countries for the treatment of adults with plaque psoriasis. In a phase 2 trial (NCT03252587) in patients with SLE
receiving standard background therapy, deucravacitinib demonstrated efficacy vs placebo across multiple endpoints,
including Systemic Lupus Erythematosus Responder Index-4 (SRI[4]) responses at week 32 (primary endpoint) and week
48 (secondary endpoint) as well as British Isles Lupus Assessment Group–based Composite Lupus Assessment (BICLA)
responses at week 48 (secondary endpoint).1 Given that discordance between SRI(4) and BICLA responses has been
reported with other agents,2 this post hoc analysis further evaluated efficacy, time to response, and sustained responses
with deucravacitinib vs placebo for SRI(4) and BICLA in the phase 2 trial.

Figure 1. SRI(4), BICLA, and dual SRI(4)/BICLA response rates at weeks 32 and 48
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Methods: This 48-week, double-blind trial randomized 363 patients with active SLE 1:1:1:1 to placebo or deucravacitinib
3 mg twice daily (BID), 6 mg BID, or 12 mg once daily. Endpoints included the proportions of patients achieving SRI(4),
BICLA, or simultaneous (dual) SRI(4)/BICLA responses at weeks 32 and 48, time to onset of responses, and proportions
of patients with sustained responses through week 48 (responder at every visit from weeks 32 through 48). BICLA
response, and therefore dual response, was measurable at the first visit after steroid taper completion (week 24 [day
168]). Analyses were descriptive.

Results: At weeks 32 and 48, SRI(4), BICLA, and dual response rates were numerically higher with deucravacitinib vs pla-
cebo (Figure 1). Median time to onset of SRI(4), BICLA, and dual responses were shorter with deucravacitinib vs placebo,
such that median times to onset of dual response were 196 to 282 days with deucravacitinib but was not reached for pla-
cebo (Table). Patients treated with deucravacitinib had a numerically higher likelihood of attaining SRI(4), BICLA, or dual
SRI(4)/BICLA responses versus placebo at week 32, week 48, or sustained responses from week 32 through week
48 (Figure 2).

Conclusion: Deucravacitinib elicited higher response rates and faster time to SRI(4), BICLA, and dual responses vs placebo.
Patients were more likely to sustain their treatment responses from weeks 32 through 48 with deucravacitinib vs placebo.
Furthermore, there was consistency between SRI(4) and BICLA responses for patients treated with deucravacitinib. These
data support the robust efficacy of deucravacitinib across multiple SLE response indices.

Figure 2. ORs versus placebo (a) for SRI(4), BICLA, and dual SRI(4)/BICLA at week 32, week 48, and sustained responses (b)

Table. Median time to first response for SRI(4), BICLA, and dual SRI(4)/BICLA
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Background/Purpose: SLE is a systemic autoimmune disease requiring long-term treatment. In this placebo-controlled
phase 3 TULIP long-term extension (LTE) study,1 the impact of anifrolumab in addition to standard therapy on total and
organ-specific disease activity was assessed over 4 years in patients with moderate to severe SLE.

Methods: TULIP-LTE (NCT02794285) was the first randomized, placebo-controlled, double-blind, 3-year extension study
in SLE. Patients with SLE (1997 ACR criteria) on standard therapy who completed a TULIP trial through the 52-week treat-
ment period could enroll in the LTE. Treatment groups used in this analysis were patients randomized to receive intravenous
anifrolumab 300 mg or placebo every 4 weeks in TULIP-1/-2 who continued the same treatment (or would have continued if
not discontinued during TULIP-1/-2) in the LTE (anifrolumab 300mg: n=358; placebo: n=178). Proportions of patients with a
≥4-point reduction in total SLEDAI-2K score from Week 0 (baseline) to Week 208 were compared between treatment
groups using summary statistics. Proportions of patients with a SLEDAI-2K improvement (patients with improvement [n1] /
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patients with baseline involvement and available data at the timepoint [n2]) were further analyzed by organ domain (mucocu-
taneous, musculoskeletal, immunological, hematological/fever) during the TULIP and LTE periods; SLEDAI-2K improvement
was defined as a lower organ domain score than at baseline.

Results: The proportion of patients who achieved a ≥4-point reduction in SLEDAI-2K score from baseline was greater with
anifrolumab vs placebo from Week 52 (66.4%, [95% confidence interval: 60.9–71.5] vs 57.2% [49.2–65.0]) to Week
208 (62.9% [55.5–69.9] vs 37.0% [26.6–48.5]), and the difference between the treatment groups increased over time (Fig-
ure). Baseline organ involvement was similar between treatment groups in the mucocutaneous and musculoskeletal
domains (anifrolumab 300 mg vs placebo: 96.6% vs 95.5% and 93.0% vs 93.8%, respectively). Immunological and hema-
tological/fever baseline involvement were higher in the anifrolumab group compared with placebo (65.6% vs 58.4% and
15.4 vs 9.0%, respectively). Mucocutaneous, musculoskeletal, immunological, and hematological/fever SLEDAI-2K
improvements generally occurred more frequently in the anifrolumab group compared with placebo from Week 52 (73.5%
[n1/n2: 227/309] vs 60.9% [92/151]; 67.9% [201/296] vs 64.9% [96/148]; 28.8% [61/212] vs 17.2% [16/93]; and 81.6%
[40/49] vs 80.0% [12/15]) up to Week 208 (79.8% [142/178] vs 58.7% [44/75]; 71.8% [122/170] vs 56.0% [42/75];
32.1% [36/112] vs 14.6% [6/41]; and 72.4% [21/29] vs 42.9% [3/7]). By the end of the LTE period, many patients had miss-
ing data in the placebo group, due to lack of organ involvement and/or no available data at the timepoint.

Conclusion: Compared with placebo, anifrolumab was associated with long-term, sustained ≥4-point reductions in
SLEDAI-2K over the 4-year TULIP and LTE period and, despite the higher drop-out rates in the placebo group, greater
improvements were seen in disease activity for individual organ domains.
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Figure. Percentage (± SE) of Patients With a SLEDAI-2K ≥4-point Reduction From Baseline* During the TULIP and LTE Period. LTE, long-term
extension; SE, standard error; SLE, systemic lupus erythematosus; SLEDAI-2K, SLE Disease Activity Index 2000. *Analysis includes patients with
a SLEDAI-2K score ≥4 at TULIP baseline (Week 0) and data with discontinuation due to worsening/lack of efficacy non-improvement imputation.
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Background/Purpose: Litifilimab is a humanized IgG1 mAb targeting BDCA2, a receptor expressed on plasmacytoid den-
dritic cells (pDCs), that negatively regulates the production of Type I IFN and proinflammatory chemokines and cytokines.1,2

In the Phase 2 LILAC study of litifilimab (NCT02847598), Part A (participants with SLE, active arthritis and rash) and Part B
(participants with active CLE, with or without SLE) met their primary endpoints at Weeks (W) 24 and 16, respectively.1,2

We evaluated the effects of litifilimab on IFN gene signature (IFNGS) scores from whole blood samples, serum IFNα concen-
trations, and other serum cytokine concentrations in LILAC participants.3,4

Methods: Expression of 22-gene panel IFNGS scores and concentrations of IFNα and other cytokines were examined
over time in the modified intent-to-treat population (Part A N=120, Part B N=132) with available data at baseline (BL) and
≥1 post-BL visit. Treatment effects were estimated using a mixed model repeated measures approach. In Part A, IFNα con-
centration changes over time were compared with W24 total active joint counts and CLASI-A scores (Spearman rank corre-
lations) and SLE Responder Index (SRI-4) status. In Part B, Pearson correlations between percent changes in CLASI-A
score and IFNGS score were estimated and the dose-response relationship was estimated using a previously described
MCP-Mod method.2

Results: As too few participants were IFNGS-low at BL, only data for the IFNGS-high subgroups are described. Litifilimab
induced rapid, substantial, and sustained reductions in 22-gene IFNGS scores and IFNα concentrations that were greater
(nominal P< 0.05) vs placebo (PBO) with litifilimab 150 mg (Part B) and 450 mg (Parts A and B) (Table 1 and Figure 1). In
Part A, TNFα and IL-10 concentrations were reduced (nominal P< 0.05) with litifilimab 450 mg at W24 (Table 1); no strong
evidence of this was seen in Part B. Change in IFNα concentration and change in total active joint count with litifilimab
450 mg in Part A were correlated (Spearman correlation estimates: PBO −0.15 [95% CI: −0.41, 0.16]; 450 mg 0.34 [0.07,
0.55]), as were changes in IFNα concentration and CLASI-A score (PBO −0.01 [−0.34, 0.31]; 450 mg 0.35 [0.10, 0.58]) at
W24. A trend of greater median IFNα concentration reduction in W24 SRI-4 responders relative to non-responders was
seen with litifilimab 450 mg. Confirmation of these findings in larger sample sizes is warranted. In Part B, the dose-response
relationship was similar to that observed with the clinical responses (Figure 2) and percent change in CLASI-A score was
correlated with percent change in IFNGS score in all treatment groups.
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Conclusion: Litifilimab induced a rapid, substantial, and sustained reduction in 22-gene IFNGS scores and IFNα concentra-
tions, and reductions in some biomarkers correlated with clinical responses. These results further support the mechanism of
action for litifilimab and the role of Type I IFN and pDCs in SLE and CLE.5,6

Table 1. Primary efficacy endpoints and changes from BL in 22-gene panel IFNGS score and IFNα concentration for the IFNGS-high subgroup
(modified intent-to-treat population). Data are LSmeans unless otherwise specified. Variations in n within each group at any timepoint are the result
of missing samples and/or different analysis populations. *Assessed in participants who met the joint count inclusion criterion for Part A: ≥4 tender
joints and ≥4 swollen joints according to a 28-joint assessment (≥4 swollen joints must have been in PIP, MCP, or wrist joints; participants were not
required to have coexistent swelling and tenderness of individual joints);1 †total active joint count is the sum of the tender joint count and the swol-
len joint count; ‡ratio between the GM fold change from BL in the litifilimab arm and the GM fold change from BL in the placebo arm; values <1
favor litifilimab. BL, baseline; CI, confidence interval; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index–Activity; GM,
geometric mean; GMR, geometric mean ratio; IFNGS, interferon gene signature; LS, least squares; PBO, placebo
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Figure 1. Change in IFNGS score and IFNα concentration over time in Part A (A and B) and Part B (C and D) of the Phase 2 LILAC study for the
IFNGS-high subgroup. *At Week 24 (Part A), nominally significant (P<0.05) changes from BL in 22-gene panel IFNGS score and IFNα concentra-
tion were demonstrated for the litifilimab 450-mg group relative to placebo using GMRs; †at Week 16 (Part B), changes in IFNGS score and IFNα
concentration were nominally significant (P<0.05) for the litifilimab 150- and 450-mg groups relative to placebo using GMRs. BL, baseline; CI, con-
fidence interval; GMR, geometric mean ratio; IFNGS, interferon gene signature; LS, least squares

Figure 2. MCP-Mod analysis from Part B of the Phase 2 LILAC study for fold change in IFNGS score (A), fold change in IFNα concentration (B), and
percent change in CLASI-A score (clinical response; C) at Week 16 for the IFNGS-high subgroup. Dose-response relationships are based on the
MCP-Mod method. The MCP-Mod method uses a two-step process: a multiple comparison step to test for the presence of a significant dose-
response relationship, in which placebo serves as a dose of 0 mg, and a modeling step to fit the best dose-response curve. Further details can
be found in Werth VP, et al (2022).2 *CLASI-A data include participants with missing baseline biomarkers data. CI, confidence interval; CLASI-A,
Cutaneous Lupus Erythematosus Disease Area and Severity Index–Activity; IFNGS, interferon gene signature; MCP-Mod, multiple comparison
procedure–modeling
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease that leads to damage to
several tissues and organs. Inflammation of the kidney is one of the most severe manifestattions of SLE that leads to lupus
nephritis (LN). Podocytes are critical for the maintenance of the glomerular filtration barrier and are injured in many kidney dis-
eases including LN. The pathogenesis of LN involves the activation of the complement system and deposition of immune
complexes. While the established pathways of complement activation are well-known, recent studies have revealed that
complement component C3 can undergo activation within the cell. Specifically, proteases belonging to the cathepsin family
have been shown to cleave C3 and C5, thereby introducing a novel pathway for complement activation. In this study, we
investigated the production and activation of complement within the podocytes in LN, focusing on the role of cathepsin inhi-
bition as a potential therapeutic tool to reduce intracellular complement activation

Methods: Human immortalized podocytes were cultured on engineered cell-derived decellularized matrix (DCM) coated
plates (Adv. Funct. Mater. 2020, 30(44):1908752). Podocytes were then exposed to IgG from patients with LN or to hyp-
oxia. Cathepsin was inhibited in vitro and in vivo using nanoparticles (NP) loaded with E64d, a cathepsin inhibitor, and
tagged with a nephrin antibody. MRLlpr, lupus-prone mice, and MRLMpJ control mice, received E64d or empty NP intrave-
nously weekly starting at ages between weeks 8 and 12, followed by tissue harvesting at week 19. Differences at the levels
of specific proteins, including C3, C3d, C5b9, and IgG, between E64d-treated and empty NP groups were analyzed. Due to
non-normality of residuals, the Wilcoxon-Mann-Whitney test was used for statistical comparison. A p-value < 0.05 was con-
sidered significant.

Results: Human podocytes exposed to LN IgG or to hypoxia displayed increased production of C3, C4, C5b9, and C3 acti-
vation products. In parallel, podocytes produced cathepsins, and cathepsin inhibition using E64d NP curbed the intracellular
C3 activation. There were no significant differences observed in C3 deposition between E64d-treated vs empty NP-treated
mice, in either MRLlpr or MRLMpJ mice. The production though of C3d and the deposition of IgG were significantly
decreased in the MRLlpr and MRLMpJ mice treated with E64d NP (p< 0.05).
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Conclusion: Targeted inhibition of cathepsins in podocytes using E64d-loaded and nephrin antibody-tagged NP effectively
reduced intracellular C3 activation in human podocytes exposed to LN IgG or hypoxia, as well as in MRLlpr and MRLMpJ
mice. Furthermore, E64d-loaded NP treatment showed a significant decrease in IgG deposition in the mice. This study
sheds light on the production of complement components by podocytes and their cathepsin-dependent intracellular activa-
tion. More importantly, our experiments indicate that targeted inhibition of complement activation in podocytes averts the
deposition of IgG.Our findings have implications for the development of novel treatment strategies for LN and related auto-
immune kidney diseases.

Disclosure: A. Kunzler: None; M. Jha: None; M. Umeda: None; R. Bhargava: None; M. Tsokos: None; G. Tsokos:
None; A. Satyam: None.
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Background/Purpose: Baricitinib is an inhibitor of Jak1 approved for treatment of rheumatoid arthritis, atopic dermatitis,
alopecia areata and Covid-19. A phase 2 trial showed success in treating SLE (NCT02708095), but it did not meet its pri-
mary endpoint in phase 3 trials(NCT03616964, NCT03616912). To understand the possible dichotomy between these trial
results and identify patients with SLE potentially responsive to baricitinib, baseline transcriptomic analysis was carried out in
patients enrolled in the phase 2 trial. The goals of this study were to identify the transcriptomic profile of SLE patients who
were responsive to baricitinib and the impact of the agent on gene expression abnormalities.

Methods: Baseline whole blood samples from 272 SLE patients from the phase 2 baricitinib trial were utilized for this anal-
ysis. These patients had active disease determined by SLEDAI-2K >/=6 and involvement of skin and joints. Patients were
randomized to placebo, or one of two doses of baicitinib (2 of 4 mg once daily). Clinical response was determined by perec-
tage of patients resolving skin or joint involvement at 24 weeks using the SLEDAI-2K instrument. RNAseq was performed
and analyzed by Gene Set Variation Analysis (GSVA) using 32 informative gene modules and a machine learning
(ML) model tested and validated on 3,166 lupus patients from 17 datasets.

Results:ML analysis of GSVA scores from baseline samples of 272 patients yielded 8 subsets (Figure 1). Subset A had the
fewest molecular abnormalities, whereas Subset H had the most disturbances in immune function, including enrichments in
the IGS, immunoproteasome, IL-1/ inflammasome pathway, and neutrophil/granulocyte genes and lymphopenia. Clusters
B-G had intermediate degrees of abnormal enrichment in specific gene modules. No significant differences in baseline
demographic characteristics were noted between the subsets. There were significant but modest differences between sub-
sets in baseline anti-DNA and complement C3 and C4, but no differences in SLEDAI-2K scores. Significant clinical
responses to baricitinib were confined to subsets D and G (Figure 2). Effect sizes of responses in these groups were
> 30%. Other subsets had higher placebo responses and no additional response to baricitinib. Treatment with baricitinib
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resulted in significant decreases in the interferon, immunoproteasome, inflammasome, monocyte, granulocye and inflam-
matory cytokine signatures among others, with improvement observed within 4 weeks of treatment onset. (Figure 3).Nota-
bly, gene modules downstream of JAK1, JAK2 and TyK2 were significantly decreased by baricitinib, but not placebo
treatment.
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Conclusion: Transcriptomic analysis of of baseline samples using GSVA scores from informative gene modules and ML
successfully clustered patients into subsets that exhibited differences in response to baricitinib treatment. Treatment with
baricitinib altered gene expression profiles in a manner consistent with the known action of the agent. Gene expression
based subsetting may be useful to enrich trials for responsive patients and monitor the impact of therapy.

Disclosure: P. Bachali: None; A. Grammer: None; P. Lipsky: None.
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Background/Purpose: The calcineurin inhibitors (CNI) cyclosporine (CSA) and tacrolimus (TAC) were revolutionary when
first introduced for solid organ transplant. Voclosporin (VCS), a novel CNI, is the first oral therapy approved for the treatment
of active lupus nephritis. Unlike CSA and TAC, VCS has demonstrated consistent pharmacokinetics and pharmacodynam-
ics, eliminating the need for therapeutic drug monitoring. Further, VCS is associated with a more favorable metabolic profile
and has not been associated with electrolyte disturbances.

Emerging evidence indicates small molecule therapies display differential disposition within organ tissues. This suggests that
CNIs may be differentially distributed and retained in the kidney, potentially explaining differences in their efficacy and safety.
Here we assessed in mice and humans the disposition of each CNI in the kidney relative to its systemic drug exposure.

Methods: Single 30 mg/kg doses of CSA, TAC and VCS were administered intravenously (IV) to mice. Following IV admin-
istration, kidneys were collected at various time points, flash frozen in liquid nitrogen, and stored at -20 0C. Sections of kid-
ney tissue were mounted on indium tin oxide coated glass slides. Matrix of 10 mg/mL α-Cyano-4-hydroxycinnamic acid in
85% acetonitrile/13% ethanol + 2% water + 0.1% trifluoroacetic acid was sprayed on the tissue, dried for 10 minutes, and
subjected to Matrix-assisted Laser Desorption and Ionization Mass Spectrometry Imaging (MALDI-MSI). The systemic and
renal clearance (CLr) in humans of CSA and TAC were obtained from literature; pharmacokinetic data on VCS was obtained
from data on file. Renal secretion of each drug was compared to its expected passive filtration based on glomerular filtration
rate (GFR), fraction unbound in plasma (fu), and respective systemic drug exposure.

Results:MALDI-MSI demonstrated significantly higher concentrations of drug and more diffuse tissue disposition of CSA in
mouse kidney compared to VCS (Figure 1). CSA was retained up to 2 hrs post-administration. Higher concentrations and
more diffuse disposition of TAC was also noted compared to VCS at 15 and 30 min; TAC was distinctively retained in the
cortex and medulla. VCS had moderate distribution in the cortex and was rapidly excreted with low levels present in the kid-
ney after 1 hr.

According to published data, CSA has a measured renal CLr of 1.48 mL/min in humans, representing approximately 10% of
expected passive filtration of 12.5 mL/min (Table 1). TAC has a CLr of 0.014 mL/min representing < 2% of expected passive
filtration of 1.25 mL/min. VCS has a CLr of 7.82 mL/min representing approximately 200% of its expected passive filtration
rate of 3.75 mL/min.

Conclusion: MALDI-MSI revealed differential retention and distribution of CSA, TAC and VCS in mice, consistent with their
CLr in humans. Higher drug exposure and >90% renal reabsorption was observed for CSA and TAC, whereas renal han-
dling of VCS suggested significant tubular secretion. The higher rate of secretion and lower overall renal exposure to VCS
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may be associated with improved safety when compared to the more diffuse distribution and greater renal retention of CSA
and TAC.

Disclosure: S. Zhou: Aurinia Pharmaceuticals Inc., 3, 11; K. Kumari Rajanayake: None;M. He: None; B. Wen: None;
A. Lkhagva: Aurinia Pharmaceuticals Inc., 5; E. Yap: Aurinia Pharmaceuticals, 3, 11; D. Sun: Aurinia Pharmaceuticals,
5, 7; J. Cross: Aurinia Pharmaceuticals Inc., 3; K. Engelke: Aurinia Pharmaceuticals, 3; R. Huizinga: Aurinia Pharma-
ceuticals, 2, 9, 10.
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Background/Purpose: CD28 and inducible T cell costimulator (ICOS) play nonredundant roles in T cell activation and inhi-
biting these pathways can ameliorate an (auto)immune response. Systemic lupus erythematosus (SLE) is characterized by
the dysregulation of T and B cell activation. Transcriptional analyses have revealed upregulation of CD28 and ICOS ligand/
receptor genes in SLE1, but single pathway inhibition has not proven clinically effective in SLE and related diseases.2,3 Aca-
zicolcept is an Fc fusion protein of a human variant ICOS-ligand (ICOSL) domain designed to block CD28 and ICOS simul-
taneously. We conducted in vitro assays with healthy donor (HD) and SLE patient PBMCs to analyze acazicolcept or
comparators to suppress inflammatory mediators that promote disease pathogenesis. Additionally, acazicolcept was eval-
uated in a SLE mouse model.
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Methods: HD or SLE PBMCs were stimulated with artificial antigen presenting cells expressing CD80, CD86, ICOSL and
anti-CD3 (OKT3) for 48h with 100 nM of Fc control protein, acazicolcept, or comparators directed against CD28 (abatacept,
[CTLA-4-Ig]) or ICOS (prezalumab [anti-ICOSL mAb]) or combined abatacept/prezalumab. Supernatants and cells were
analyzed for cytokine production and gene expression. Acazicolcept was compared in vivo to abatacept (CTLA4-Ig) in a
bm12 induced mouse model of lupus4. C57BL/6 recipient mice were treated 2x/wk with acazicolcept or abatacept
(N=12), from Days 0-93. Serum anti-double stranded (ds) DNA antibody concentrations were measured, and frozen kidney
sections collected on Day 100 wereanalyzed for IgG deposition.
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Results: Acazicolcept more potently suppressed expression of genes associated with T cell activation than the abatacept or
prezalumab comparators, alone or combined. Gene expression analyses revealed distinct transcriptional profiles between
PBMC from HD vs. SLE patients (Fig 1), in agreement with previously published findings. Furthermore, acazicolcept sup-
pressed pro-inflammatory cytokine production and inhibited pathways associated with immune activation including Th1
and Th2 activation and IL-17 signaling (Fig 2). In the bm12 model, acazicolcept significantly reduced serum titers of anti-
dsDNA autoantibodies compared to Fc control on Weeks 2 and 6. IgG deposition scores in the kidneys of acazicolcept-
treated mice were significantly lower than the Fc control group at Weeks 4 (p=0.0198) and 14 (p=0.0008), while these
scores in the abatacept-treated mice were not significantly different than the Fc control group (Fig 3).

Conclusion: Taken together, these and previous findings indicate that simultaneously inhibiting ICOS and CD28 pathways
may result in significant disease amelioration in lupus-related inflammation/autoimmunity, with activity superior to agents tar-
geting only one of these pathways. These observations provide further support for the clinical evaluation of acazicolcept for
treatment of SLE; a Phase 2 trial of acazicolcept in SLE is ongoing (NCT04835441/Synergy).

1 Ota, M, et al. 2021. Cell. 184(11): 3006-21.
2 Cheng LE, et al. 2018. Arthritis Rheumatol. 70(7): 1071-6.
3 Pontarini, E, et al. 2020. Clin Exp Rheumatol. 38 Suppl 126(4): 222-7.
4 Klarquist, J., et al., 2015. J Vis Exp. (105): e53319.
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Background/Purpose: Thrombocytopenia (TP) is a common hematologic abnormality in systemic lupus erythematosus
(SLE). Severe thrombocytopenia is correlated with disease activity and a worse prognosis of SLE associated thrombocyto-
penia (SLE-TP). Antiphospholipid antibodies (aPLs)have been proven to cause low platelet count through various mecha-
nisms. However, the impact of aPLs on SLE-TP remains a matter of debate. In this multicenter prospective study, we aim
to investigate the role of aPLs on disease severity and prognosis of SLE-TP.

Methods: All SLE patients fulfilled the 2019 the American College of Rheumatology (ACR) / the European League Against
Rheumatism(EUALR) classification criteria for SLE. Antiphospholipid syndrome (APS) was diagnosed according to the
revised 2006 Sapporo APS classification criteria. TP was defined as a platelet count<100×109/L, and patients with TP
due to other causes were excluded. aPLs were tested following international guidelines (anticardiolipin, anti-β2 glycoprotein
I antibodies and lupus anticoagulant). Demographic characteristics, platelet count, clinical manifestations, disease activity,
and autoantibody profiles were collected at baseline. Severity of thrombocytopenia was categorized into mild, moderate,
and severe group. Relapse was defined as the loss of remission. Bone marrow punctures indicated impairment of megakar-
yocyte maturation.

Results: A total of 371 SLE-TP patients with complete follow-up data were enrolled, out of which 199 (53.6%) were aPLs
positive and 48 (24.1%) were complicated with APS. Baseline comparison showed that SLE-TP with aPLs had lower base-
line platelet counts (62.0×109/L vs. 76.0×109/L, P=0.003), and a higher proportion of moderate to severe cases (17.1% vs.
9.9%; 23.6% vs. 13.4%, P=0.002). SLE-TP patients with aPLs had lower platelet counts at their lowest point (37.0 × 109/L
vs. 55.0 × 109/L, P=0.002).In addition, the increasing number of aPLs types was associated with the decrease of baseline
and minimum values of platelets (P < 0.001; P=0.001). SLE-TP carrying aPLs had a lower prevalence of arthritis (39.7%
vs. 45.3%, P=0.019) and serositis (14.6% vs. 25.0%, P=0.011).Among aPLs carriers, there was a higher positivity rate for
ANuA (18.1% vs. 10.5%, P=0.038), whereas it was lower for anti-RNP antibody (33.7% vs. 51.2%, P=0.001). During a
median 5.47-year follow-up of 326 SLE-TP patients with complete treatment data (181 aPLspositive, 55.5%), SLE-TP car-
rying aPLs hada higher relapse rate(58.6% vs.45.5%, P=0.019) and lower complete response (CR) rate (85.6% vs.87.6%).
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Furthermore, the analysis of 61 SLE-TP with qualified bone marrow reports found that there was no significant difference in
ratio of granulocytes to red blood cells (G/E), the total number of megakaryocyte and categories (granulosa, naked nuclear,
and plate producing cells).

Table 2. The minimum PLT value during follow-up and the treatment response of 326 SLE-TP patients with different aPLs.

Table 1. Baseline characteristics, profile of autoantibodies, and clinical manifestations of 371 SLE-TP patients.
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Conclusion: SLE-TP with positive aPLs had more severe disease condition and a higher recurrence rate, which suggests
that we should implement more proactive management strategies and maintain vigilance towards relapse in SLE-TP
patients with positive aPLs.

Disclosure: M. Birru Talabi: None; B. Bermas: None; I. Blanco: None; A. Blazer: GlaxoSmithKlein(GSK), 2, Janssen,
2, Ucb, 2; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5; C. Edens: None; L. Pierce:
None; C. Wright: None; R. Ramsey-Goldman: Ampel Solutions, 2, Calabetta, 2, Exagen, 2, Immunocor, 6.
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Figure. (A). Baseline platelet count of SLE-TP with different aPLs. (B) Minimum platelet count of SLE-TP with different aPLs.

1200



Salut Mar-IMIM, Barcelona, Spain, 12Hospital Universitario de Bellvitge, Barcelona, Spain, 13Department of
Rheumatology. Hospital Universitario de Bellvitge, Barcelona, Spain, 14Hospital Ram�on y Cajal, Madrid, Spain,
15Rheumatology Department Hospital Ramon y Cajal, Madrid, Spain, 16Rheumatology, Hospital Virgen Arrixaca, Murcia,
Spain, 17Hospital Virgen de la Arrixaca de Murcia, Murcia, Spain, 18Rheumatology, Gregorio Marañon University
Hospital, Madrid, Spain, 19Hospital General Universitario Gregorio Marañ�on, Madrid, Spain, 20Lupus Unit,
Rheumatology Department, Vall d’Hebron Hospitals, Barcelona, Spain, 21Hospital Universitario Valle d´ Hebr�on,
Barcelona, Spain, 22Hospital Universitario Araba, Vitoria, Spain, 23Hospital Universitario Araba, Álava, Spain, 24Hospital
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Background/Purpose: Belimumab (BLM) is an IgG-1l anti-BAFF monoclonal antibody effective in patients with systemic
lupus erythematosus (SLE), being used increasingly. However, there are no published data on dose optimization in
responder patients.

Aim: to assess the prevalence of dose optimization in patients with SLE treated with BLM in our country, its modalities and its
impact on disease activity control.

Methods: Retrospective longitudinal and multicenter study of SLE patients, treated with

BLM in Spanish rheumatology departments. Demographic and clinical features, activity (SLEDAI), treatments and outcomes
(remission (DORIS -2021) and low disease activity (LLDAS) were collected at baseline (pre-optimization) (VB), at 6 (V6M) and
at 12 months (V12M) post-optimization. A comparative analysis was performed pre- and post-optimization.

Table. BLM optimization
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Results: 324 patients with SLE (98%, ACR-97 or SLICC-12 criteria) treated with BLM were included; 91% women; mean
age (±DS): 42.4 (±12.9) years. Median follow-up follow-up: 3.2 years (p25-p75) (1.4-5.9). A total of 29 patients (8.9%) were
optimized. Median time to optimization 2.7 (1.77-4.48) years. Mean time on optimization: 11.36 (±2.5) months. Optimization
modalities: increase of the interval in 9 patients with subcutaneous BLM (from 7 days to 10-21 days of interval between
doses) and in 6 patients with intravenous (ivBLM) (from a 4-week to a 5- 6-weeks). Dose reduction per administration (all
ivBLM) in 16 patients (from 10mg/kg to 5-9 mg/kg).

Pre-optimization status (VB): 15/26 (57.7%) in DORIS-21 remission and 23/26 (88.5%) in LLDAS. LLDAS. Only 1 patient had
lupus nephritis. Detailed description of other baseline characteristics are displayed in Table 1. After optimization, 2/24 (8.3%)
and 3/22(13.6%) patients lost remission-DORIS in V6M and V12M, respectively, but with no statistically significant differ-
ences with respect to VB; regarding to LLDAS, 2/23(8.7%) and 2/21(9.5%) did so in V6M and V12M, respectively, but also
without statistically significant differences with respect to VB. Out of 11/23(47.8%) and 9/21(42.9%) moved from SLEDAI
0 to SLEDAI >0 in V6M and V12M, respectively. In terms of disease activity, no significant differences were found pre- and
post-optimization in any of the measures, except for hypocomplementemia (p = 0.0276) (Table 1). Changes in activity did
not lead to relevant changes in treatment, thus only one patient returned to the baseline dose of BLM and only one patient
started DMARD. Significantly fewer patients received GC in V12M, even though the median dose of GC was higher in
V12M (5 (0.62-8.75) vs. 2.5 (0-5) in VB) (Table 1).

Conclusion: It is possible to optimize doses of BLM without relevant changes in disease activity, at least in the short term, in
a significant percentage of patients, and the most of them maintain the optimized dose. However, the increased clinical or
serologic activity is possible in some patients. This makes a tighter post-optimization follow-up advisable.

More studies, with a larger number of patients and longer follow-up time, will be required to confirm these results and to ana-
lyse more robust outcomes.

Disclosure: I. Altabas Gonzalez: None; J. Pego-Reigosa: None; C. Mourino Rodriguez: None; N. Jiménez: None;
A. Hern�andez-Martín: None; J. Font: None; I. Casafont-Sole: None; J. Roman Ivorra: None; M. De la Rubia
Navarro: None; M. Galindo: None; T. SALMAN MONTE: None; J. Narvaez: None; P. Vidal-Montal: None;
M. García-Villanueva: AstraZeneca, 6, GSK, 6, Otsuka, 1; S. Garrote Corral: None;M. Bl�azquez Cañamero: Gedeon
Richter, 6, GlaxoSmithKlein(GSK), 6, UCB, 6; c. Marras Fern�andez-Cid: None; M. Piqueras García: None;
J. MARTINEZ BARRIO: None; M. S�anchez-Lucas: None; J. Cortés Hern�andez: GSK, 6; E. Penzo: None; J. Calvo

Alén: None; J. de Dios Jiménez de Aber�asturi: None; B. Álvarez Rodríguez: None; M. Rocha: None; E. Tomero
Muriel: None; R. Menor-Almagro: None; M. Gandía Martínez: None; J. Gomez-Puerta: AstraZeneca, 6, Eli Lilly,
6, Galapagos, 6, GSK, 6, Janssen, 6, Pfizer, 6, Sanofi, 2; B. Frade: None; C. Ramos-Gir�aldez: None; C. Trapero
Pérez: None;M. DIEZ ALVAREZ: None;C.MorianoMorales: None; A. Muñoz: None; I. Rúa-Figueroa: AstraZeneca,
5, GSK, 1, 6.
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Santander, Spain, 5Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain
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Background/Purpose: Hydroxychloroquine (HCQ) is a widely used drug in Systemic Lupus Erythematosus (SLE) that can
cause cardiac alterations such as arrhythmic events in the short-term and dose-dependent cardiomyopathy in the medium
to long-term. The cardiological implications of HCQ accumulation in these patients in the medium to long-term is unknown.

Methods: Single university hospital observational study of all consecutive SLE patients who had an electrocardiogram
(ECG) at baseline and at least one ECG at follow-up. New conduction disturbances were assessed by ECG, defined as atrio-
ventricular block, bundle branch block or QT interval prolongation. ECGs were extracted from the medical record and inter-
preted at baseline and for 15.2 years (95%CI 13.24-17.16) of follow-up. We defined cumulative HCQ (cHCQ) as the total
grams of HCQ that had been administered. A ROC curve analysis was performed to determine the optimal cut-off point
for sensitivity and specificity.

Results:We studied 105 (93 female/12 male) SLE patients with a mean (±SD) age of 61.8±14.9 years. The mean daily dose
of HCQ in our sample was 256 mg per day (Table). The ROC curve showed a moderate diagnostic ability for new conduc-
tion disturbances with an area under the curve of 0.69 (95% CI 0.59 - 0.77) (Figure). The highest efficacy cut-off point was
cHCQ: 4097g (Sensitivity 15%; Specificity 100%) and the optimal cut-off point was cHCQ: 901g (Sensitivity 85%; Specificity
52.9%). This cut-off point was reached with a mean HCQ treatment in our sample of 9.7 years. High grade atrio-ventricular
block was found in 5 patients. In all of them the cHCQ dose was over 901g.

Conclusion: According to our study, 901g of cumulative HCQ dose is a good cut-off point for performing a protocolized
ECG to rule out cardiac conduction disturbances in patients with SLE and chronic HCQ treatment. This is equivalent to
9.7 years of treatment with the mean HCQ dose use in our sample.
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Background/Purpose: Belimumab was approved for the treatment of non-renal SLE in 2011 and has been previously
associated with a lower risk of damage progression when compared with prior ‘usual care.’We sought to determine the risk
of damage progression with belimumab versus alternative SLE immunosuppressants in a contemporary real world setting.

Methods:We identified all adults with SLE (defined by ≥2 ICD codes >30 days and < 2 years apart) in a United States multi-
center electronic health record (EHR) database, TriNetX. We identified all patients who initiated belimumab, azathioprine
(AZA), methotrexate (MTX), or mycophenolate (MMF) between 3/2011 and 8/2021. We designed and emulated a pragmatic
target trial to compare the risk of damage progression with initiation of belimumab vs. AZA, belimumab vs. MTX, and belimu-
mab vs MMF. For each comparison, eligible patients had never used the direct comparator but could have used other immu-
nosuppressants and did not have lupus nephritis prior to the index date of treatment initiation. To emulate randomization, we
used propensity score overlap weighting to balance baseline covariates, including demographics, geographic region, treat-
ment initiation year, comorbidities including CKD, congestive heart failure, obesity, cardiovascular disease, the Charlson
comorbidity index, tobacco use, SLE severity index (Garris C. J Med Econ 2013), SLE disease duration, baseline SLICC
damage index score (categorized as 0, 1, or ≥2), medication use including glucocorticoids, hydroxychloroquine, and other
immunosuppressants, and healthcare utilization. We assessed the outcome of damage progression defined by an increase
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in the SLICC damage index (SDI), which was adapted to administrative data using ICD codes. We conducted an intention-
to-treat analysis and a per-protocol analysis using pooled logistic regression where we adjusted for adherence to assigned
treatment with inverse probability of treatment weighting. We also assessed the mean change in the SDI at three years
among patients with ≥3 years of follow-up using linear regression.

Results:We compared 2,434 and 5,644 initiators of belimumab and AZA, (Table 1), 2,163 and 7,224 initiators of belimumab
and MTX, and 2,431 and 6,350 initiators of belimumab and MMF, respectively. In each comparison, covariates were balanced
after propensity score overlap weighting. 95%were female; the mean age was 44 years. 53% had a baseline SDI of zero. After
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5 years, over 41% in each treatment group developed ≥1 new damage item on the SDI. The risk of damage progression was
lower with belimumab than mycophenolate (HR 0.74 [95% CI 0.67-0.83]; Table 2), but there was no difference in the risk of
damage progression between belimumab and AZA or belimumab and MTX. Similarly, belimumab was associated with a lower
3-year change in SDI when compared with MMF, but there was no difference when compared with AZA and MTX (Table 3).

Conclusion: In this real world EHR-based SLE cohort, after accounting for baseline covariates associated with the risk of
organ damage, belimumab was associated with a lower risk of damage progression than MMF but not AZA or MTX use.
Limitations include the use of administrative claims to identify components of the SDI.

Disclosure: A. Jorge: None; B. Zhou: None; Y. Zhang: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix,
2, Shanton, 2.
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Background/Purpose: We have previously shown that CD19 CAR T cell therapy leads to stable drug-free remission of
treatment-resistant SLE (1,2). Based on these findings we addressed the question whether disease-specific autoimmunity
resolves in a sustainable way in CD19 CAR T cell- treated SLE patients. We also asked the question whether CD19 CAR
T cell therapy affects long-term vaccination responses

Methods: Patients with treatment-resistant SLE received a single infusion of 1 million CD19 CAR T cells per kilogram body
weight. CAR T cells were manufactured from autologous T cells and transfected with the lentiviral vector MB-CART19.1
(Miltenyi) encoding the CD19 CAR. Immunosuppressive treatment was stopped before CAR T cell infusion. Standard con-
ditioning treatment (1g/m2 cyclophosphamide, 75 mg fludarabine) was done before CAR T cell infusion. SLE disease activity
was sequentially monitored over at least one year with a maximum of up to two years. Autoantibodies (reactivities against
double stranded (ds) DNA, single stranded (ss) DNA, nucleosomes, secondary necrotic cells, Smith antigen and Ro60 anti-
gen) were measured at baseline, 3 months after CAR T cell therapy and at last follow-up (1-2 years after CAR T cell therapy).
In addition, vaccination responses against measles, mumps, rubella, varicella zoster virus (VZV), Epstein Barr virus (EBV), tet-
anus and pneumococcus (PC) were assessed. All the antibody measurements were done by commercial ELISA. Anti-
dsDNA antibodies were additionally measured by radioimmunoassay (RIA).

Results: Between March 2021 June 2023 8 SLE patients received treatment with CD19 CAR T cell therapy. Five patients
had a follow up of more than one year post CAR T cell infusion. All 8 patients fulfilled DORIS remission criteria at time of writ-
ing the abstract (June 2023), had a SLEDAI-2K equal to zero and were off glucocorticoid therapy and any other
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immunosuppressive medication. Autoantibodies against dsDNA (4/5), ssDNA (4/5), nucleosomes (5/5), secondary necrotic
cells (4/5) and Smith antigen (3/5) disappeared after CD19 CAR T cell therapy with the exception of nucleosome antibody
response in one patient and remained negative until the last follow-up (12-24 months after treatment) (Table 1A). Also RIA-
based detection of anti-dsDNA antibodies showed sustained seroconversion. Ro60 activity, which was found in one patient,
remained stable throughout the observation period but did apparently no impact disease activity. In contrast to autoanti-
bodies, antibody reactivities against measles, mumps, rubella, VZV, EBV, tetanus and PC remained stable 12-24 months
after treatment (Table 1B).

Conclusion: CD19 CAR T cells therapy lead to a sustained disappearance of autoantibodies in SLE patients, while vaccina-
tion responses remained stable. This observation suggests that the main cellular source of autoantibodies in SLE are CD19+
plasmablasts, which are depleted by CD19 CAR T cells, while antibodies related to vaccination responses appear to pre-
dominantly stem from CD19-negative plasma cells. The selective and sustained abrogation of disease specific autoimmunity
without affecting vaccination responses provides a favorable combination for the safety and efficacy of CD19 CAR T cell
therapy in SLE.

Disclosure: G. Schett: None; L. Munoz: None; J. Taubmann: None; M. Aigner: Kosmas Therapuetics, 8, Kyverna,
5, Miltenyi Biomedicine, 2, 7, Miltenyi Biotec, 6;C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2; J. Knitza: None;
G. Kroenke: None; D. Werner: None; F. Müller: AbbVie, 6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb, 1, 6, Janssen,
6, KITE, 1, 6, Miltenyi Biomedicine, 1, 6, Novartis, 1, 6, Sobi, 6; A. Mackensen: BioNTech, 1, Bristol-Myers
Squibb(BMS), 1, KITE/Gilead, 1, 6, Kyverna, 5, Miltenyi Biotech, 5.
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Background/Purpose: Cenerimod is an orally active, selective sphingosine 1-phosphate (S1P) 1 receptor modulator under
investigation for the treatment of systemic lupus erythematosus (SLE). In the Phase 2 CARE study (NCT03742037), patients
treated with cenerimod 4 mg showed reduced disease activity versus placebo after 6 months.1

Type-1 interferon (IFN-1) activation is a robust biomarker of SLE disease activity, and an elevated IFN-1 signature associates
with autoantibodies and more active disease. Cenerimod reduces plasma levels of IFN-α and leads to decreased circulating
B and T cells in patients with SLE, suggesting effects on innate and acquired immune responses.
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Here the efficacy of cenerimod in patients with high IFN-1 gene expression signature and high anti-dsDNA antibody levels is
presented, as reported at EULAR 2023.2

Methods: CARE randomized 427 patients with SLE to once-daily cenerimod (0.5, 1, 2, 4 mg) or placebo. At month (M) 6,
patients on 4 mg cenerimod were re-randomized to placebo or cenerimod 2 mg for the remaining 6 months; other groups
continued their initially assigned treatment to M12. The primary endpoint was change from baseline to M6 in SLEDAI-2K
score modified to exclude leukopenia (mSLEDAI-2K) due to the mechanism of action of cenerimod.

Subgroup analyses were performed in patients with high IFN-1 gene expression signature (based on expression of IFI27,
RSAD2, HERC5, and IFIT1) or anti-dsDNA levels ≥30 IU/mL.

Results:

At baseline, 207/408 patients (51%) in CARE had high IFN-1 gene expression signature [including 36 (45%) and 40 (50%) on
cenerimod 4 mg and placebo, respectively], and 86/426 (20%) had anti-dsDNA antibody levels ≥30 IU/mL [21 (25%) and
15 (17%) for cenerimod 4mg and placebo, respectively]. There was an association between high IFN-1 gene expression sig-
nature and high anti-dsDNA levels, with more than 75% of patients with anti-dsDNA levels ≥30 IU/mL having high IFN-1
gene expression signature.

Cenerimod 4 mg resulted in decreased levels of anti-dsDNA antibodies and IFN-a protein at M6 versus baseline. In patients
with high IFN-1 gene expression signature or high anti-dsDNA, 4 mg cenerimod led to greater reductions of disease activity
versus placebo, as measured by mSLEDAI and SRI-4 at M6.

More patients with high IFN-1 gene expression signature at baseline had resolution of arthritis and alopecia at M6 in the
treatment arm versus patients with the low IFN-1 gene expression signature (Table 1).

Conclusion: Treatment with cenerimod 4 mg resulted in greater reduction of disease activity versus placebo at M6 in
patients with baseline high IFN-1 gene expression signature or high anti-dsDNA antibody levels. Cenerimod treatment also
reduced levels of IFN-α protein and anti-dsDNA antibodies in these patients. Two Phase 3 studies designed to evaluate
the treatment effect of cenerimod 4 mg in SLE are underway.

References

1. Askanase A et al. Arthritis Rheumatol 2022;74(Suppl 9):3293–7.
2. Adapted by permission from BMJ Publishing Group Limited. Askanase A et al. DOI: 10.1136/annrheumdis-
2023-eular.3823.
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Table 1. Resolution of alopecia and arthritis (assessed by SLEDAI) at Month 6 by baseline IFN-1 gene expression signature. IFN-1, interferon
1. Overall population refers to all randomized patients.
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Background/Purpose: Autologous hematopoietic stem cell transplantation (HSCT) has benefitted some patients with
autoimmune disease (AD) but is associated with toxicity and treatment-related mortality. Autologous HSCT is an option, par-
ticularly in scleroderma, a disease associated with high mortality. We aimed to describe individuals undergoing autologous
HSCT for AD, including scleroderma, and to evaluate mortality post-HSCT.

Figure 1. Number of HSCT performed at two Canadian tertiary care centers, per year, overall and stratified by indication.
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Methods: CAN-AIM is a team funded to do high-priority research projects for Health Canada and other stakeholders. We
employed chart review to analyze data from blood and marrow transplant programs at two Canadian tertiary care centres.
We included consecutive adults (18+) who underwent autologous peripheral blood HSCT for AD from 1999-2022. Patient
characteristics were summarized using median/interquartile range (IQR) or frequency/percentage. We calculated the mortal-
ity rate per 1,000 person-years (PY), calculated from index date (HSCT) to death, loss to follow-up, or end of study. Overall
survival was calculated for 2 and 5 years after transplant. To compare mortality in scleroderma versus other AD, we calcu-
lated adjusted hazard ratios (aHR) with 95% confidence intervals (CI), adjusting for age at transplant, sex, time from AD diag-
nosis to HSCT, and calendar year.

Results: We studied 228 individuals who underwent HSCT, most commonly for multiple sclerosis (42%) and scleroderma
(26%). Over half of the sample (54%) were women. The median age at HSCT was 40 (IQR 33-49), with a median time
between AD diagnosis and HSCT of 4.7 years (IQR 2.4-9.1). The frequency of HSCT for AD increased across the years,
and although numbers sharply decreased in 2020 (due to COVID), it is on the rise again (Figure 1). Over a median follow-
up of 3.9 years (IQR 1.7-6.5), 28 of 228 patients died (23 deaths/1,000 PY). Less than a third (27%) of deaths were due to
AD progression/relapse (5.7 per 1,000 PY). 35% were due to HSCT complications (defined as occurring within the first
100 days, including respiratory complications, n=3; multi-organ failure, n=2 and infections, n=2), and 38% were due to late
events that occurred beyond the 100 days post-HSCT (sudden death, infection, organ failure, and cancer) including late
HSCT toxicity. We observed similar results for males versus females (Figure 2). Survival at 2 years post-HSCT was 94%
and 89% at 5 years, and slightly lower for scleroderma (Table 1). There was a trend in univariate analyses (HR 0.45, 95%
CI 0.18-1.09) for worse survival in scleroderma (half of the deaths were due to disease relapse), which disappeared after
controlling for sex, age, time since diagnosis, and calendar year (adjusted HR 0.98, 95%CI 0.32-2.95).

Figure 2. Kaplan-Meier curve estimating survival time between date of transplant and death or last follow-up (censor) from the transplant program,
stratified by biological sex.

Table 1. Overall survival (95%CI) at 2 and 5 years after HSCT, stratified by sex at birth and restricted to scleroderma patients.
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Conclusion: Adults undergoing HSCT for AD have a high survival rate of up to 5 years. A trend to worse outcomes in sclero-
derma may be due to differences in demographics (i.e. age distribution), time trends, and/or other factors.

Disclosure: M. Birck: None;A. Neville: None; J. Storek: None;H. Atkins: None;M. Hudson: AstraZeneca, 6, Boehrin-
ger-Ingelheim, 1, 5, 6, Bristol-Myers Squibb(BMS), 5, Merck, 6, UCB, 5; I. Colmegna: None; J. Lavoie: None; J. Gao:
None; S. Bernatsky: None.
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Background/Purpose: Nailfold capillaroscopy (NFC) has been suggested as a potential biomarker of disease
severity in systemic sclerosis (SSc). Several studies report the association between capillary loss and disease severity
however, the association of NFC abnormalities with novel severe organ involvement/progression in SSc has not been eval-
uated. We aim to evaluate the association of nailfold capillaroscopy (NFC) with novel major organ involvement/progression
in SSc.

Methods: Follow-up data from patients with SSc registered between 2000 and 2022 were analysed. Patients underwent
NFC at baseline. Novel severe organ involvement/progression was defined as new or progressive involvement of peripheral
vasculature, lungs, heart, skin, gastrointestinal, kidney, musculoskeletal at 12 and 24 months of follow-up. The following
NFC parameters were evaluated: capillary density, haemorrhages, enlarged and giant capillaries, avascular areas, organiza-
tion of capillary architecture and scleroderma pattern (early/active/late). Logistic regression modelling was run to assess
associations between NFC parameters and the occurrence of novel severe organ involvement and/or progression and risk
factors.

Results: 113 patients with SSc were included, 70 patients (61%) developed novel overall severe organ involvement/pro-
gression: 39 patients (56%) during the first 12 months and 31 patients (44%) from 12 to24 months of follow-up. 11% of
patients developed novel peripheral vascular involvement, 21% developed novel interstitial lung disease (ILD), 11% had pro-
gression of known ILD, 6% had novel pulmonary hypertension, 11% had skin progression, 10% had novel heart involve-
ment, 10% had novel gastrointestinal involvement, 6% had scleroderma renal crisis and 13% had novel musculoskeletal
involvement. Table 1 summarizes the associations between NFC and novel severe organ involvement/progression during
follow-up. Loss of capillary density was associated with overall severe organ involvement (p 0.002), peripheral vascular
involvement (p 0.03), new ILD (p 0.04) and skin progression (p 0.01); avascular areas were associated with overall severe
organ involvement (p 0.03), new ILD (p 0.03) and progression of ILD (p 0.02) and scleroderma pattern was associated with
overall severe organ involvement (p 0.03), peripheral vascular involvement (OR p 0.04), new ILD (p 0.004), progression of ILD
(p 0.03) and skin progression (p 0.04).
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Conclusion: NFC may be a potential biomarker in SSc for predicting novel severe organ involvement and/or progression.
Abnormal capillary density, avascular areas and scleroderma pattern are predictors of overall severe organ involvement,
peripheral vascular involvement, novel and progression of ILD and skin progression.

Disclosure: C. Sieiro Santos: None;R. Rego Salgueiro: None;C.MorianoMorales: None;C. Álvarez Castro: None;

E. Díez Álvarez: None.
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Background/Purpose: The gastrointestinal (GI) tract is the second most commonly affected organ in patients with systemic
sclerosis (SSc). It is estimated that the small bowel is involved in up to 50% of SSc patients at tertiary referral centers.
Although some patients have mild disease, some have severe complications and may require total parenteral nutrition
(TPN) to sustain life. Our aim was to identify demographic and clinical features associated with SSc patients who have
delayed small bowel transit to better characterize patients at risk for this complication.

Methods: SSc patients with GI symptoms were prospectively enrolled in our study and underwent a scintigraphy-based
whole gut transit (WGT) study. A cross-sectional analysis was then performed comparing demographic and clinical features
between patients with and without objective small bowel transit delay by WGT. We also compared UCLA GIT 2.0 symptoms
between these patient groups. Univariate logistic regression models were used to examine clinical features associated with
delayed small bowel transit and a multivariable model was created using significant variables from our cross-sectional anal-
ysis and known confounders to further evaluate these associations.

Results: Of 131 patients enrolled in this study, 24 (18%) had delayed small bowel transit (defined at < 49% emptying at
6 hours). Patients with delayed small bowel transit were less likely to be female [79%, (19/118) vs. 93% (99/118); p=0.05],
to be white [67%, (16/105) vs. 84% (89/105); p=0.05], and to have sicca symptoms [68% (15/107) vs. 89% (92/107);

1214



p=0.01]. Those with delayed small bowel transit were more likely to have low (worse) mean DLCO (51% vs. 68%, p=0.03)
and were more likely to die [26% (6/15) vs. 9% (9/15); p=0.02]. In the univariate analyses, we determined that a higher mod-
ified Rodnan skin score [Odd’s ratio (OR)=1.05, confidence interval (CI) 1.00-1.11, p=0.05], more cardiac involvement
(OR=3.54, CI 1.00-12.52, p=0.05), less sicca symptoms (OR=0.26, CI 0.09-0.76, p=0.02), and lower DLCO (OR=0.97,
CI 0.95-1.00, p=0.03) were associated with delayed small bowel transit. In the multivariable model, sicca symptoms
(OR=0.29, CI 0.10-0.90, p=0.03) remained negatively associated with delayed small bowel transit.

Conclusion: These findings suggest delayed small bowel transit in SSc is associated with a high mortality and a specific clin-
ical phenotype. Recognizing patients at risk for delayed small bowel transit is important for clinical care and in the design of
future studies evaluating this high-risk group.

Disclosure: J. Cheah: None; J. Perin: None; M. Hughes: None; J. Paik: None; C. Mecoli: None; L. Hummers: Abb-
Vie/Abbott, 1, Biotest, 2, Boehringer-Ingelheim, 1, 5, CSL Behring, 1, Cumberland Pharmaceuticals,
5, GlaxoSmithKlein(GSK), 5, Kadmon Corporation, 5, Medpace, 5, Mitsubishi Tanabe, 5, Prometheus, 5; A. Shah:
Arena Pharmaceuticals, 5, Eicos Sciences, 5, Kadmon Corporation, 5, Medpace LLC, 5; F. Wigley: None;
Z. McMahan: Boehringer-Ingelheim, 12, medical writing support for a different manuscript.
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Background/Purpose: We previously surveyed individuals with systemic sclerosis (SSc) enrolled in Scleroderma Patient-
centered Intervention Network (SPIN) Cohort between April-May 2021 to determine COVID-19 vaccination rates, adverse
reactions, and vaccine hesitancy. The purpose of the present study was to extend analyses through June-July 2022 and
assess (1) COVID vaccination rates, including boosters; (2) vaccine-related adverse events from primary series and booster
vaccine doses; (3) peri-vaccination immunosuppressive (IS) medication management; (4) vaccine hesitancy and percep-
tions; and (5) rate and severity of self-reported COVID-19 in SSc.

Methods: Participants were adults with SSc enrolled in the SPIN Cohort, which includes 47 centers from seven countries.
Participants from the SPIN Cohort, including those who did and did not complete the 2021 survey, were invited to complete
the second survey from June 1 to July 4, 2022. The survey included items related to COVID-19 history, COVID-19 vaccina-
tions, and perceptions related to COVID-19 vaccines. Participants were considered “fully vaccinated” if they had completed
a primary vaccine series and received at least one booster dose.

1215



Results: 544 participants answered the 2021 survey only, 101 answered the 2022 survey only, and 388 answered both.
Participant characteristics are shown in Table 1. 437 of 489 (89%) participants who completed the 2022 survey received a
booster dose. 18 of 31 (58%) participants who were vaccine hesitant in 2021 were vaccinated by the 2022 survey. Adverse
events following primary vaccine and booster doses are shown in Table 2. SSc symptom worsening was reported after the
first and second vaccine dose in 6% (53 of 960 and 39 of 657, respectively) and after the booster dose in 4% (17 of 437)
(Table 2). Of 157 patients taking methotrexate (MTX) or mycophenolate (MMF), 129 (82%) held those at the time of booster
vaccination. Of 58 individuals not fully vaccinated, 29 (50%) were worried that the vaccine would cause an SSc flare;
19 (33%) indicated that they did not have enough information to decide about vaccination. 172 of 489 (35%) from the
2022 survey reported a history of COVID-19 (Table 3), 114 (66%) of which occurred after completing a primary vaccine
series. 9 (5%) were asymptomatic, 66 (44%) had mild symptoms, 82 (48%) had moderate symptoms, and 15 (9%) required
hospitalization. Of those 15 hospitalized individuals, 9 (60%) were taking at least one IS medication, 11 were fully vaccinated,
3 were partially vaccinated, and 1 was unvaccinated at the time of hospitalization.

Conclusion:Most participants were fully vaccinated, and a majority held their MTX or MMF post-booster vaccination, which
is aligned with recent American College of Rheumatology Guidance. Most vaccine-hesitant participants were concerned
regarding risk of SSc flare; however, few vaccinated participants reported an SSc flare following primary (6%) or booster
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doses (4%). In a highly vaccinated cohort, 35% reported a history of COVID-19, of whom 9% required hospital care. This is
the largest, longitudinal study to-date of COVID-19 focused upon SSc. These data may be used to counsel patients regard-
ing vaccine safety and COVID-19 outcomes.
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Disclosure: K. Lakin: None; J. Gordon: Cumberland Pharmaceuticals, 5, Prometheus Pharmaceuticals, 5; Y. Wu:
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tics, 2, Inventiva, 2, 5, Janssen, 6, Roche, 2, Sanofi, 2, Servier, 5; L. Mouthon: None; R. Spiera: AbbVie/Abbott, 2, 5,
Amgen, 2, AstraZeneca, 5, chemocentryx, 5, corbus, 5, Formation Biologics, 5, GSK, 2, 5, Inflarx, 5, Kadmon, 5, Novar-
tis, 2, 5, Principia, 5, Sanofi, 2; B. Thombs: None.
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Background/Purpose: No quantitative and objective methods for measuring skin hardness have been established.
Japanese technology leads the world in the tactile sensor field, and SOFTGRAM has received an award from the Going-
Global Innovations Competition 2019.This study aimed to verify whether SOFTGRAM, a device that can measure elastic
modulus using the Hertz elastic contact theory, could be used to evaluate skin hardness in systemic sclerosis (SSc). As a
far-reaching effect, this study might be one of the triggers to progress a diagnosis with medical artificial intelligence systems
for various diseases.

Methods: Skin score according to the modified Rodnan’s total skin thickness score and elastic modulus of the skin using
SOFTGRAM were measured for 20 patients with SSc and 20 healthy controls on 8 parts, both of the cheeks, forearms, fin-
gers, and hands (Figure 1). Five observers shared to measure skin score 320 times (40 participants × 8 parts). Elastic mod-
ulus was measured 1600 times (40 participants × 8 parts × 5 times each). As an additional examination to compare
differences among observers, the skin score of another healthy control was measured 40 times (5 observers × 8 parts).
Elastic modulus was measured 200 times (5 observers × 8 parts × 5 times each).

Figure 1. (A) Sensing device. (B) Measurement points and an example.
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Figure 2. Correlation between elastic modulus (logarithmic scale) with SOFTGRAM and skin score of 40 participants (*p<0.05, **p<0.01).

Figure 3. Elastic modulus of healthy controls, lcSSc, and dcSSc patients (*p<0.05, **p<0.01).
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Results: Data were collected from 20 healthy Japanese controls (1 male and 19 females; 63.2±12.3 years old), 10 lcSSc
patients (10 females; 65.9±6.3 years old), and 10 dcSSc patients (1 male and 9 females; 58.8±14.9 years old).Our findings
reveal a significant correlation between elastic modulus and skin score (correlation coefficient=0.67, p< 0.001; Figure 2). Fur-
thermore, we observed significant differences in elastic modulus among healthy controls, limited cutaneous SSc, and diffuse
cutaneous SSc (22.6±15.7 vs. 32.0±27.7 vs. 44.8±39.8, p< 0.001; Figure 3). Intraobserver reliabilities were sufficient in 6 of
7 observers; however, interobserver was less satisfactory.It would be because elastic modulus depended on the skin position
and the power and speed to push by SOFTGRAM. Regarding the skin position, bone hyperreflection might affect elastic mod-
ulus. If SOFTGRAM is improved to measure only the more shallow parts, the effect of bone hyperreflection might be minimal.

Conclusion: SOFTGRAM has many advantages compared to previous methods. This study showed the practicality of
SOFTGRAM as an accurate measurement method of skin hardness but also revealed points to be improved. SOFTGRAM
will have further improvements, and sensing devices will be able to useful especially for clinical trials and research.

Disclosure: H. Kokubu: ISHIDA MEDICAL CO.,LTD., 5; Y. Ikuno: ISHIDA MEDICAL CO.,LTD., 5; K. Uchiyama:
ISHIDA MEDICAL CO.,LTD., 5; M. Kato: ISHIDA MEDICAL CO.,LTD., 5; M. Yamamoto: ISHIDA MEDICAL CO.,LTD.,
5; H. Asada: ISHIDA MEDICAL CO.,LTD., 5; S. Rikitake: ISHIDA MEDICAL CO.,LTD., 5; Y. Kobayashi: ISHIDA MED-
ICAL CO.,LTD., 5; T. Koike: ISHIDA MEDICAL CO.,LTD., 5; S. Sugiura: ISHIDA MEDICAL CO.,LTD., 5; T. Hayami:
ISHIDA MEDICAL CO.,LTD., 5; K. Yoneta: ISHIDA MEDICAL CO.,LTD., 5; T. Takahashi: ISHIDA MEDICAL
CO.,LTD., 5; B. Yamamoto: ISHIDA MEDICAL CO.,LTD., 5; T. Kato: ISHIDA MEDICAL CO.,LTD., 5; Y. Kunisaki:
ISHIDA MEDICAL CO.,LTD., 3; M. Nakatani: ISHIDA MEDICAL CO.,LTD., 3; K. Okamoto: ISHIDA MEDICAL
CO.,LTD., 3; N. Fujimoto: ISHIDA MEDICAL CO.,LTD., 5.
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Background/Purpose: Few studies have investigated the prevalence and risk factors of sexual dysfunction among individ-
uals with systemic sclerosis (SSc). The purpose of this study is to define, among individuals with SSc, (1) the prevalence and
risk factors associated with sexual dysfunction, (2) the frequency of discussions regarding this subject, and (3) patient-
perceived barriers to those discussions.

Methods: We developed the Sexual Function in SSc Questionnaire (SFSScQ) to anonymously survey individuals with self-
reported SSc regarding their sexual function and sexual health discussions with their MD rheumatologist. Participants were
asked to complete the SSFSScQ and to complete the Female Sexual Function Index (FSFI) or the International Index of Erec-
tile Function (IIEF) Questionnaire based on self-reported sex. Participant characteristics between those with vs. without self-
reported sexual dysfunction were compared using Fisher’s Exact test. Agreement to statements regarding potential barriers
to sexual function conversations were compared between those who reported feeling satisfied vs. not satisfied with sexual
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Table 1. Bivariate comparison between participants with systemic sclerosis who self-reported sexual dysfunction and participants who did not by
characteristics and demographics.
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health discussions using Fisher’s Exact test. Univariable and multivariable logistic regression were performed to assess fac-
tors associated with sexual dysfunction.

Results: 41 participants completed the SFSScQ; 30 (73%) also completed the FSFI or IIEF. 26 (63%) participants reported
sexual dysfunction. Clinical characteristics of those with vs. without self-reported sexual dysfunction are shown in Table 1. In
both unadjusted and adjusted regression models, age, sex, race, SSc subtype, and time since SSc diagnosis were not pre-
dictors of sexual dysfunction. Self-reported sexual dysfunction was not associated with the presence of sexual dysfunction
on the scored questionnaires (p=0.431); 25% of individuals who self-reported sexual dysfunction did not meet scored ques-
tionnaire criteria (Table 2). 36 (88%) of 41 participants had never discussed sexual health with their rheumatologist, of whom
23 (64%) self-reported sexual dysfunction. 19 (46.3%) participants agreed that having conversations with their rheumatolo-
gist regarding sexual function was important. Most (33 (81%)) were not satisfied with the sexual health discussions they have
had to-date (Table 3). Patients who were satisfied (vs. not satisfied) with their sexual health discussions more often felt com-
fortable discussing sexual function with their rheumatologist (p=0.012), believed their rheumatologist makes time to discuss
sexual function (p=0.003), and felt that their rheumatologist has been helpful regarding sexual function (p=0.002) (Table 3).

Conclusion: A majority of participants with self-reported SSc indicated that they experience sexual dysfunction but have
never discussed sexual health with their rheumatologist. No patient-level factors were identified as independent predictors
of sexual dysfunction; however, our sample size is small. Self-reported sexual dysfunction was not associated with sexual
dysfunction determined by scored questionnaires, suggesting that SSc sexual dysfunction may encapsulate disease spe-
cific complaints not captured by surveys designed for other populations.

Disclosure: L. Morales: None; R. Spiera: AbbVie/Abbott, 2, 5, Amgen, 2, AstraZeneca, 5, chemocentryx, 5, corbus,
5, Formation Biologics, 5, GSK, 2, 5, Inflarx, 5, Kadmon, 5, Novartis, 2, 5, Principia, 5, Sanofi, 2; J. Gordon: Cumber-
land Pharmaceuticals, 5, Prometheus Pharmaceuticals, 5; D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cyto-
dyn, 12, stock ownershil[, Walgreens Boots Alliance, 12, stock ownership; K. Lakin: None.
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Background/Purpose: Gastrointestinal manifestations of systemic sclerosis are common and include luminal dysmotility.
Esophageal aperistalsis (scleroderma esophagus) presents with dysphagia and reflux; and can predispose patients to
esophagitis, theoretically increasing the risk for Barrett’s esophagus, which is a known risk factor of esophageal adenocar-
cinoma. However, no current data is available in literature regarding the risk of Barrett’s esophagus or esophageal adenocar-
cinoma in patients with SS.

Methods: A retrospective cohort study was conducted using the multi-institutional research network TriNetX. All patients
with systemic sclerosis (age 16 and above) were identified. Prevalence and incidence proportion of Barrett’s esophagus
were calculated for the year 2022.
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Propensity matched analysis was then performed, utilizing age, gender, race, presence of GERD, and history of smoking as
covariates, to compare rates of BE diagnosis at index endoscopy in patients with and without SS who underwent EGD dur-
ing the study time period.

Results: A total of 60,907 patients with SS were identified in the research network. The prevalence and incidence proportion
of Barrett’s esophagus in patients with SS during 2022 were calculated to be 3.96% and 0.39% respectively. Incidence rate
of BE diagnosis in the cohort was 0.000014 cases/ person day. The prevalence and incidence rate of Barrett’s esophagus in
patients without SS during the same period was 0.54% and 0.074% respectively.

Patients with SS who underwent EGD examinations were identified and 1:1 propensity score matching was performed to
identify a control cohort of patients without SS who underwent index EGD during the study period (10,808 patients in each
cohort). In PSM analysis, the risk of Barrett’s esophagus diagnosis at index esophagogastroduodenoscopy (EGD) was not
different between patients with systemic sclerosis compared to patients without SS who underwent EGD for any indication
[3.67% vs 3.37 %, RR: 1.09 (0.95 – 1.25)]. However, the risk of BE esophagus diagnosis at any time during follow up was
higher in patients with SS [8.11% vs 6.17%, RR: 1.32 (1.19-1.45)]. No difference was noted in rates of esophageal cancer
diagnosis in the two cohorts [0.86% vs 0.96%, RR: 0.89 (0.68-1.18)].

Conclusion: The prevalence and incidence rate of BE diagnosis in patients with SS is high. Provider vigilance is advised, and
EGD screening and proton pump inhibitor therapy should be considered in patients with SS with upper GI symptoms.

Disclosure: F. Rida Ul Jannat: None; D. Verma: None; L. Sakkal: None.

Baseline characteristics of patients with Systemic Sclerosis and Barrett’s Esophagus before and after propensity score matching
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Background/Purpose: Systemic Sclerosis is an autoimmune disorder marked by thickened and hardened skin. Cutaneous
cutis, the deposition of insoluble calcium salts in the skin and subcutaneous tissues, occurs frequently in patients with sys-
temic sclerosis. Breast mammography is a screening tool used to detect breast cancer. Approximately 10% of all patients
have abnormal mammograms with areas of calcification, which may be a sign of malignancy. There has been no formal
study to date evaluating the mammograms of patients with systemic sclerosis. This study compared the mammograms
and breast biopsies of systemic sclerosis patients with that of age matched controls.

Methods: Patients diagnosed with systemic sclerosis and with mammograms done at Mount Sinai Hospital between
01/01/2017 and 01/11/2022 were identified using the Reports function in Epic. The results of these mammograms and sub-
sequent breast biopsy results were analyzed. Participants’ race/ethnicity, serologic markers, clinical features, use of immu-
nosuppressive medications, and duration of systemic sclerosis diagnosis were determined by chart review. These results
were compared to age matched controls with abnormal mammograms and breast biopsies. The primary outcome was
the frequency of false positive abnormal mammography findings. Sub-analysis was performed among the patients with sys-
temic sclerosis comparing patients with malignancy found on breast biopsy to those with benign findings. Chi Square anal-
ysis and Independent Sample T test were used to check for statistical significance.

Results: Of the patients with systemic sclerosis, more than a third of these patients (36%) were found to have had calcifica-
tions on their mammograms. 29/152 (19%) were found to have abnormal breast mammograms and were referred for breast
biopsy. Of these patients, 34.5% were diagnosed with a malignancy after completing their breast biopsy. 65.5% of the
scleroderma patients were found to have false positive screening mammograms versus 67% of the age-matched control
group. Sub-analysis within the scleroderma cohort found no statistically significant differences in serologic markers or clinical
features amongst patients with breast cancer compared to those without breast cancer. Of the systemic sclerosis patients
found to have had true malignancies, only 1 (10%) was taking hydroxychloroquine, while 10 (52.6%) of patients with false
positive mammograms were taking hydroxychloroquine. There were no other statistically-significant differences in terms of
medication usage.

Conclusion: Approximately 1/5th of patients with systemic sclerosis were found to have abnormal breast mammograms.
There were no significant differences in the rate of false positive mammograms in patients with systemic sclerosis and
healthy controls.

Disclosure: L. Meir: None; T. Sandhu: None; W. Chi: None; G. Santiago: None.
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Background/Purpose: Interstitial lung disease (ILD) is a common manifestation of connective tissue disease (CTD)1. Pul-
monary rehabilitation (PR) can be utilized to improve dyspnea and quality of life in patients with chronic lung conditions,
including both obstructive and restrictive lung diseases2. This study aims to determine if PR can be a useful therapy to
improve dyspnea and hall walk in CTD-ILD.

Methods: Patients at a tertiary center who were referred to PR rheumatology as the standard of care were enrolled in this
study. To determine the outcomes of patients who underwent PR, pulmonary function tests (PFTs), 6-minute walk test
(6MWT), and patient-reported outcomes (PROs) including PROMIS Dyspnea, St George Respiratory Questionnaire

Table 2: Average 6MWD and PROMIS dyspnea scores were recorded at baseline and 8 weeks after starting PR. Mean (Standard Deviation) is
reported in table above.

Table 1: Baseline Demographics. *Three subjects did not fall into the CTD types above. One patient had high titer anti-CCP, one had Sjogren’s and
Polymyositis, one had Undifferentiated CTD.
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(SGRQ), and Leicester Cough Questionnaire (LCQ) were collected before and at 8 weeks after PR. 21 patients were
included in the data analysis. P< 0.05 was considered statistically significant.

Results: The baseline characteristics are shown in Table 1. Following PR, there was a statistically significant improvement in
6MWT (Table 2). Improvement in scores was observed in LCQ and the symptom domain of the SGRQ. Trends were noted in
PROMIS Dyspnea scores.

Conclusion: In CTD-ILD patients, an 8-week course of PR led to improvements in functional capacity (6MWT) and certain
quality of life domains (LCQ and symptom domain of SGRQ). Future studies are required to determine the longer-term ben-
efit of PR in CTD-ILD patients and if these improvements are sustained.

References:

1. Wallace B, Vummidi D, Khanna D. Management of connective tissue diseases associated interstitial lung disease: a
review of the published literature. Curr Opin Rheumatol. 2016 May;28(3):236-45. doi: 10.1097/
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2. Nolan CM, Polgar O, Schofield SJ, Patel S, Barker RE, Walsh JA, Ingram KA, George PM, Molyneaux PL, Maher TM,
Man WD. Pulmonary Rehabilitation in Idiopathic Pulmonary Fibrosis and COPD: A Propensity-Matched Real-World
Study. Chest. 2022 Mar;161(3):728-737. doi: 10.1016/j.chest.2021.10.021. Epub 2021 Oct 23. PMID: 34699771;
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Background/Purpose: Although 50% of patients with systemic sclerosis (SSc) present with interstitial lung disease (ILD) at
baseline, new onset of ILD can also occur later in the disease. We aimed to compare the phenotypes and prognostic out-
come between incident and prevalent ILD in SSc.

Table 1. Baseline characteristics of SSc patients according to the ILD status

Figure 1. Multivariate prediction model of mortality in the ILD incident and ILD prevalent groups.
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Figure 2. Multivariate prediction models of functional progression of SSc-ILD according to three definitions used.
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Methods: SSc patients from the EUSTAR database were eligible if classified according to the 2013 ACR/EULAR criteria,
with available information for ILD on high-resolution computed tomography (HRCT) at baseline and follow-up visits. Patients
with pulmonary arterial hypertension on right heart catheterization were excluded.

Based on HRCTs, our population was divided in 3 groups: patients with ILD at baseline (ILD prevalent), patients with new
onset of ILD during the follow-up (ILD incident) and patients who remained ILD negative (ILD negative). Disease features
were compared between these groups.

ILD groups were tested as a predictor of mortality using multivariable Cox regression with backward selection.

Functional progression of ILD at 12±3 months intervals represented the secondary endpoint. Three different definitions of
progression were applied: (A) absolute FVC decline ≥5% predicted, (B) absolute FVC decline ≥5% predicted or absolute
DLCO decline ≥10% predicted and (C) relative FVC decline ≥10% predicted or 5-9% with relative DLCO decline ≥15% pre-
dicted. Logistic regression with backward selection was used to identify independent predictors, comparing prevalent vs
incident ILD.

Known predictors of SSc-ILD progression and mortality were chosen as covariates from the literature and based on expert
opinion.

Results:We analyzed 11481 SSc patients, including 5042 (44%) ILD prevalent, 1080 (9%) ILD incident and 5359 (47%) ILD
negative patients. In comparison to the prevalent group, the ILD incident group was characterized by a milder functional
impairment, higher prevalence of peripheral vascular manifestations, arthritis and smoking ever (Table 1).

During median 3.8 (IQR 1.8-7.3) years follow-up, 753/10157 deaths were recorded, more frequent in the ILD prevalent
(67%) compared to ILD incident (22%) or ILD negative (11%)groups (p < 0.01 by Log-rank test).

In the Cox regression model adjusted for covariates (Fig.1), the ILD prevalent group showed higher risk of mortality in com-
parison to both ILD incident (HR 1.47, 95% CI 1.12-1.95) and ILD negative (HR 2.55, 95% CI 2.14-3.05) groups. Notably,
the ILD incident had higher risk of mortality than the ILD negative group (HR 1.73, 95% CI 1.27-2.35).

ILD progression was variably observed among 7337 follow-ups of 2803 SSc-ILD patients (in 25% vs 35% vs 19% observa-
tions, according to the respective abovementioned definitions).

In comparison to the ILD incident group, the ILD prevalent group showed a higher risk of ILD progression evaluated by def-
inition B (OR 1.18, 95%CI 1.03-1.37) and C (OR 1.21, 95%CI 1.02-1.45) after adjustment for covariates, but it was not con-
firmed for definition A (Fig.2).

Conclusion: Incident ILD carries a higher risk of mortality compared to ILD negative cases, despite representing a milder
phenotype compared to prevalent ILD. Therefore, screening for SSc-ILD should be continued during the follow-up after a
negative baseline.

Disclosure: l. Petelytska: None; A. Velauthapillai: None; L. Tofani: None; P. Carreira: None; G. Cuomo: None;
E. Hachulla: Bayer, 2, CSL Behring, 5, GlaxoSmithKlein(GSK), 2, 5, 6, johnson&Johnson, 2, 5, 6, Novartis, 2, 5, Otsuka,
6, Roche-Chugai, 2, 5, 6, sanofi-genzyme, 2, 5, Sobi, 5; I. Castellvi: None; R. Becvar: Boehringer-Ingelheim,
2, GlaxoSmithKlein(GSK), 2; A. Balbir-Gurman: None; P. Airò: Boehringer-Ingelheim, 2, 5, 6, Bristol-Myers
Squibb(BMS), 2, 5, 6, CSL Behring, 2, 5, 6, Janssen-Cilag, 2, 5, 6, Novartis, 2, 5, 6, Roche, 2, 5, 6; I. Litinsky: None;
L. Saketkoo: None; M. Vonk: Boehringer Ingelheim, 5, 6, Corbus, 1, EUSTAR, 4, Ferrer, 5, Galapagos, 5, Janssen,
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2, 6, Boehringer-Ingelheim, 2, 6, Chemomab, 2, 6, corbus, 2, 6, CSL Behring, 2, 6, Eli Lilly, 2, 6, galapagos, 2, 6, Inven-
tiva, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mitsubishi, 2, 6, Pfizer, 2, 6, regeneron, 2, 6, Roche, 2, 6, samsung, 2, 6;
O. Distler: 4P-Pharma, 2, 5, 6, AbbVie, 2, 5, 6, Acceleron, 2, 5, 6, Alcimed, 2, 5, 6, Altavant Sciences, 2, 5, 6, Amgen,
2, 5, 6, AnaMar, 2, 5, 6, Arxx, 2, 5, 6, AstraZeneca, 2, 5, 6, Bayer, 2, 5, 6, Blade Therapeutics, 2, 5, 6, Boehringer Ingel-
heim, 2, 5, 6, Citus AG, 12, Co-Founder, Corbus Pharmaceuticals, 2, 5, 6, CSL Behring, 2, 5, 6, Galapagos, 2, 5, 6, Gal-
derma, 2, 5, 6, Glenmark, 2, 5, 6, Gossamer, 2, 5, 6, Horizon Therapeutics, 2, 5, 6, Janssen, 2, 5, 6, Kymera, 2, 5,
6, Lupin, 2, 5, 6, Medscape, 2, 5, 6, Miltenyi Biotec, 2, 5, 6, Mitsubishi Tanabe, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pat-
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Background/Purpose: There is no established consensus on defining the clinical course and the outcomes of systemic
sclerosis-associated interstitial lung disease (SSc-ILD), both among experts and in the literature. Most proposed definitions
of progression or severity of SSc-ILD are based on research data from idiopathic pulmonary fibrosis and are not fully vali-
dated for SSc-ILD. The aim of our study is to collect the available evidence about definitions of severity, progression and out-
comes in SSc-ILD.

Methods: A systematic search of the literature was performed according to the PRISMA guidelines, to identify all papers
including definitions of SSc-ILD severity, progression and outcome (PROSPERO registration CRD42022379254). Medline,
Embase and Web of Science databases were searched up to December 31st, 2021.Randomized clinical trials, cross sec-
tional or longitudinal studies were included if they focused on SSc or on cohorts in which data on SSc patients could be
extracted, considered ILD as primary target (representing at least one of population, exposure, outcome) and included at
least 10 adult patients. Exclusion criteria were papers not in English, non-human non-clinical studies, ILD onset as an out-
come, literature reviews and no full-text availability.
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Results: Out of 8,444 papers identified by the primary literature search (Fig. 1), 299 original research manuscripts including
35’463 patients with SSc-ILD were finally selected. Mean age was 52 years (range from 32 to 66 years), 72.5 % were
females. The mean disease duration ranged from 2 to 10 years.

A definition of SSc-ILD severity was included in 138 (46%) papers (Fig. 2). Most papers (52%) used the extent of ILD on high
resolution computed tomography (HRCT) to assess severity, mostly through visual quantification, either alone or in combina-
tion with pulmonary function tests (PFTs) data. The second most frequently used tool for severity was PFTs, based on forced
vital capacity (FVC) in 30 (22%), on combination of FVC and diffusion of the lung for carbon oxide (DLCO) in 15 (11%) and on
DLCO in 11 (8%) papers.

Figure 1. PRISMA flow diagram of studies selection. ILD, interstitial lung disease; SSc, systemic sclerosis.

Figure 2. Number of studies stratified by the core of most commonly used definition of SSc-ILD severity.
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Sixty-four of 181 studies (35%) provided a definition of SSc-ILD progression referred to changes in FVC and DLCO,
51 (28%) in FVC, 23 (13%) in DLCO, 19 (10%) in ILD extent on HRCT, 7 (4%) to combination of PFTs and HRCT changes,
5 (3%) to combination of PFTs, clinical signs and HRCT data, 12 (7%) to other aspects (Fig.3). The timing to evaluate for
SSc-ILD progression was also heterogeneous, including the re-assessment at 6 (5.5% papers), 12 (32.6 %), 24 (16.6%),
36 (10.5%), 60 (3.3%), or more than 60 months (7.2%).

The long-term outcomes recorded included mortality (131 papers, both ILD and non ILD-related), hospitalization (4 papers),
end-stage ILD (5 papers), lung transplantation (2 papers) and infections (1 paper). Non-primarily ILD-related outcomes, such
as malignancy, were also identified (4 papers).

Conclusion: our study showed large heterogeneity in definitions of SSc-ILD progression, severity, and outcome. This
emphasizes the need to develop a standardized, consensus definition of severe SSc-ILD, to link a disease specific definition
of progression as a surrogate outcome for clinical trials and clinical practice.

Disclosure: l. Petelytska: None; F. Bonomi: None; C. Cannistrà: None; e. Fiorentini: None; S. Peretti: None;
S. Torracchi: None; P. Bernardini: None;C. Coccia: None; R. De Luca: None; A. Economou: None; J. Levani: None;
m. Matucci Cerinic: accelerong, 2, 6, actelion, 2, 6, bayer, 2, 6, biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Chemomab,
2, 6, corbus, 2, 6, CSL Behring, 2, 6, Eli Lilly, 2, 6, galapagos, 2, 6, Inventiva, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mit-
subishi, 2, 6, Pfizer, 2, 6, regeneron, 2, 6, Roche, 2, 6, samsung, 2, 6; O. Distler: 4P-Pharma, 2, 5, 6, AbbVie, 2, 5,
6, Acceleron, 2, 5, 6, Alcimed, 2, 5, 6, Altavant Sciences, 2, 5, 6, Amgen, 2, 5, 6, AnaMar, 2, 5, 6, Arxx, 2, 5, 6, AstraZe-
neca, 2, 5, 6, Bayer, 2, 5, 6, Blade Therapeutics, 2, 5, 6, Boehringer Ingelheim, 2, 5, 6, Citus AG, 12, Co-Founder, Cor-
bus Pharmaceuticals, 2, 5, 6, CSL Behring, 2, 5, 6, Galapagos, 2, 5, 6, Galderma, 2, 5, 6, Glenmark, 2, 5, 6, Gossamer,
2, 5, 6, Horizon Therapeutics, 2, 5, 6, Janssen, 2, 5, 6, Kymera, 2, 5, 6, Lupin, 2, 5, 6, Medscape, 2, 5, 6, Miltenyi Biotec,
2, 5, 6, Mitsubishi Tanabe, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Patent issued “mir-29 for the treatment of systemic
sclerosis” (US8247389, EP2331143), 10, Prometheus Biosciences, 2, 5, 6, Redx Pharma, 2, 5, 6, Roivant, 2, 5, 6, Topa-
dur, 2, 5, 6; C. Bruni: AbbVie/Abbott, 5, Boehringer-Ingelheim, 2, 12, Travel Support, Eli Lilly, 6.

Figure 3. Top candidate definitions of SSc-ILD progression.
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Background/Purpose: Patient-Reported Outcomes Measurement Information System-29 version 2.0 (PROMIS-29v2) is a
patient-centered questionnaire used to assess health-related quality of life (HRQoL). PROMIS-29v2 has shown validity and
responsiveness to change in patients with systemic sclerosis (SSc) but has not yet been described specifically in early
SSc. This study’s aim was to describe PROMIS-29v2 outcomes and clinical associations in the Collaborative National Qual-
ity and Efficacy Registry (CONQUER), which is a multi-center US-based registry of patients with early limited cutaneous
(lc) and diffuse cutaneous (dc) SSc.

Methods: Patients enrolled in CONQUER meet 2013 ACR-EULAR Classification criteria for SSc and have a disease dura-
tion of less than 5 years from their first non-Raynaud SSc symptom. Baseline results of the PROMIS-29v2 domains of phys-
ical function (PF), ability to participate in social roles/activities or social function (SF), pain interference, fatigue, anxiety/fear,
sleep disturbance, and depression were described for the entire CONQUER cohort and compared between patients with
lcSSc and dcSSc using two-sample t-tests. Pearson’s correlation assessed the relationship between patient clinical charac-
teristics and PROMIS-29v2 domain scores.

Results: Baseline data were available for 536 participants. Of these, 368 (68.7%) had dcSSc (Table 1). Disease duration
from first non-Raynaud’s symptom was 2.6 [1.3, 3.8] years for the whole group and was not significantly different between
lcSSc and dcSSc. Individuals with dcSSc had worse PF, SF and pain interference, but significant differences were not seen
for fatigue, anxiety/fear, sleep disturbance and depression (Table 1). Female participants had significantly higher anxiety/fear,
54.1 (95% CI 40.3, 60.3) versus 44.1 (40.3, 57.5) for males, p=0.001 (Table 2). PF score was worse (lower) in participants
with digital ulcers, restrictive lung disease (RLD, defined as FVC < 70% or TLC < 80%) and pulmonary hypertension. The
presence of digital ulcers correlated with worse scores in multiple domains, including PF, SF, pain interference and
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depression/sadness. RLD correlated with worse PF and SF. Higher mRSS was weakly correlated with PF, r = -0.38 (95% CI
-0.45, -0.3) and SF, r = -0.27 (-0.35, -0.19) in the whole group and in the dcSSc group (Table 3). Statistically significant cor-
relations of variable strengths were seen with the UCLA SCTC GIT 2.0 score in all domains (Table 3). The strongest correla-
tions for GIT were seen with fatigue, r = 0.53 (0.46, 0.59); pain interference, r = 0.46 (0.39, 0.52), and SF, r = -0.42 (-0.48,
-0.34). Musculoskeletal manifestations including the presence of large or small joint contractures, tendon friction rubs, prox-
imal muscle weakness, calcinosis and the use of ambulatory aids were associated with worse scores in multiple domains
(data not shown).

Table 1
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Conclusion: We describe the use of PROMIS-29v2 to assess quality of life in an early US-based SSc cohort. Diffuse dis-
ease, higher mRSS, musculoskeletal manifestations, presence of digital ulcers, RLD and UCLA SCTC GIT scores were
associated with reduced HRQoL as measured by PROMIS-29v2. Multivariable analysis and assessment of longitudinal
change are underway.

Disclosure: I. Lamba: None; A. Makol: Boehringer-Ingelheim, 1, Sanofi-Genzyme, 1; D. Khanna: AbbVie, 12, DSMB,
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tics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prometheus, 2; J. VanBuren: None; A. Child: None; J. Alvey: None; S. Assassi:
AstraZeneca, 2, aTyr, 2, Boehringer Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck, 2, Momenta, 5, TeneoFour,
2; E. Bernstein: None; F. Castelino: Boehringer-Ingelheim, 2, Genentech, 5, Prometheus, 5; L. Chung: Eicos Science,
1, 2, Eli Lilly, 1, 2, Genentech, 1, 2, IgM biosciences, 1, 2, Janssen, 1, 2, Kyverna, 1, 2, Mitsubishi Tanabe, 1, 2; L. Evnin:
None; T. Frech: None; F. Hant: None; L. Hummers: AbbVie/Abbott, 1, Biotest, 2, Boehringer-Ingelheim, 1, 5, CSL
Behring, 1, Cumberland Pharmaceuticals, 5, GlaxoSmithKlein(GSK), 5, Kadmon Corporation, 5, Medpace, 5, Mitsubishi
Tanabe, 5, Prometheus, 5; K. Lakin: None; D. Lebiedz-Odrobina: None; Y. Luo: None; J. Molitor: None; D. Moore:
None; C. Richardson: None; N. Sandorfi: None; A. Shah: Arena Pharmaceuticals, 5, Eicos Sciences, 5, Kadmon Cor-
poration, 5, Medpace LLC, 5; A. Shah: None; V. Shanmugam: None; B. Skaug: None; V. Steen: None; E. Volkmann:
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Background/Purpose: Scleroderma renal crisis (SRC) is a life-threatening vascular manifestation of systemic sclerosis
(SSc) occurring in up to 5% of SSc patients. This condition continues to have significant morbidity and mortality despite
the advent of angiotensin converting enzyme (ACE) inhibitors. We identified risk factors associated with SRC in addition to
evaluating its management and outcomes in consecutively diagnosed patients in a large Australian tertiary referral hospital
[St Vincent’s Hospital Melbourne (SVHM)].

Methods: 17 incident SRC cases were diagnosed at SVHM between 2012-2022. Patient demographics, SSc disease man-
ifestations, and SRC treatments were determined using data prospectively collected in the Australian Scleroderma Cohort
Study supplemented by chart review. Differences between those with SRC (n=17) and those without SRC (n=466) were
assessed using logistic regression analyses to determine the risk factors associated with SRC.

Results: There were 483 SSc patients included in this study, their demographics and disease characteristics are presented
in Table 1. 17 (3.5%) of the cohort experienced SRC during our 10 year study period.

The median SSc disease duration at SRC onset was 2.5 (IQR 1-4) years. At SRC presentation, 16 patients (94.12%) pre-
sented with a systolic blood pressure (SBP) >140mmHg (median SBP = 169 (IQR 153-182)mmHg) and a median creatinine
of 120 (IQR 80-156) μmol/L. Peak creatinine occurred at a median of 11 (IQR 5-14) days post SRC diagnosis, with SBP

Figure 1: Mean systolic blood pressure and creatinine post SRC onset
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peaking at onset of SRC. Nine (52.94%) SRC patients had evidence of acute neurologic and cardiac complications including
retinopathy (n=2), encephalopathy (n=6), and acute cardiac failure (n=3).

In terms of SRC management, all patients received ACE inhibitors, with a median of 3 anti-hypertensive agents required to
manage hypertension. Adjuvant anti-hypertensive agents used included calcium channel blockers (most commonly amlodi-
pine), moxonidine, and prazosin.

Complications of SRC included acute hemofiltration required in 3 (17.65%) patients, while 3 (17.65%) patients (including
2 patients that needed acute hemofiltration) required ongoing renal replacement therapy. During our observation period,
7 (41.18%) SRC patients died at a median of 2.75 (IQR 0.74-7.25) years after SRC onset, with at least 2 deaths attributable
directly to complications of SRC.

Patients with SRC were more likely to be male (OR 9.73, 95% CI 3.57-26.56), have diffuse disease (OR 23.16, 95% CI
5.22-102.80), and have antibodies to Scl70 (OR 3.34, 95% CI 1.24-9.04) or RNA polymerase III (RNAP III) (OR 5.15, 95%
CI 1.91-13.89).

Conclusion: In our case series, peak serum creatinine was most likely to occur 11 days after peak SBP. Refractory hyper-
tension was a near universal feature, with adequate SBP control often requiring multiple anti hypertensives and often taking
more than 7 days to achieve.

Over half of the cases of SRC in our series were negative for RNAP III, highlighting the importance of remaining vigilant for
SRC, particularly in patients with diffuse disease subtype and Scl-70 antibodies.

The frequency of patients requiring renal replacement therapy (18%) in our cohort is lower than 25-81% reported in other
Western countries.

Disclosure: R. Shah: None; l. ross: None; K. Morrisroe: None; W. Stevens: None; M. Nikpour: AstraZeneca, 2, 6,
Boehringer-Ingelheim, 2, 6, GSK, 2, 6, Janssen Pharmaceuticals, 2, 5, 6.

Table 1: Demographics and disease characteristics of SSc patients at SVHM
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Background/Purpose: Pulmonary involvement is major causes of mortality in patients with systemic sclerosis (SSc). The
breath-holding test (BHT), rapid bedside test, is a useful surrogate marker of pulmonary capacity in SSc patients. This study
aimed to develop a machine learning (ML) model to predict pulmonary parameters, using real-time data of oxygen saturation
(SpO2) and pulse rates obtained during the BHT in SSc patients.

Figure 1. Receiver Operating Characteristic curves of the machine learning algorithm in the internal 4-fold cross validation using data from SpO2
and pulse rates (A) and only SpO2 (B) in breath-holding test.
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Methods: Two prospective SSc cohorts were recruited for the study. Cohort 1 (n = 72) was for training a ML model and col-
lected from August 2020 to February 2021, while Cohort 2 (n = 84) was for external validation of the established model and
collected from April 2022 to September 2022. Real-time values of SpO2 and pulse rates were obtained during the BHTs and
6-min walking tests (6MWT) in Cohort 1, while the same data were collected during BHT in Cohort 2. The random forest
classifier was applied to predict pulmonary functions (Forced vital capacity, FVC; diffusion capacity of carbon monoxide,
DLCO), using data on SpO2 and pulse rates. In addition, demographic information such as age, gender, and body mass
index, modified Rodnan skin score was also concatenated to the input feature. The validity of the ML model was evaluated
using the Receiver Operating Characteristic (ROC) curve and the Area Under the ROC Curve (AUROC).

Results: A total of 72 subjects were enrolled in Cohort 1 and 84 subjects in Cohort 2, respectively. There was an overlap of
36 subjects between Cohort 1 and 2. In 4-fold cross-validation evaluation from Cohort 1, the ML algorithm using data from
BHT showed AUROC of 0.739 ± 0.043 for %FVC < 70%, and 0.713 ± 0.075 for %DLCO < 60%, respectively (Figure 1A). A
model using only SpO2 during BHT values showed a comparable AUROC to predict FVC and DLCO (AUROC for %FVC;
0.767 ± 0.096, and %DLCO; 0.763 ± 0.041, respectively) (Figure 1B). The ML model using data from 6MWT showed similar
performance compared with BHT (AUROC for %FVC; 0.780 ± 0.040 and %DLCO; 0.754 ± 0.099, respectively). Cohort
2, an external validation cohort, showed similar AUROC (For %FVC, 0.686; for %DLCO, 0.669).

Conclusion:OurMLmodels showed the potential to discriminate decreased pulmonary function in SSc patients using data from
SpO2 and pulse rates during the BHT and 6MWT. Our results suggest that BHT, when combined with SpO2monitoring, can be
useful to detect impaired lung capacity in SSc patient in whom a pulmonary function test is difficult to perform. (NCT04484948)

Disclosure: J. Yeo: None; M. Lim: None; J. Kim: None; J. Jung: None; S. Lee: None; E. Lee: Pfizer, 2.
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Nailfold Capillaroscopy in Patients with Systemic Sclerosis-Associated
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Background/Purpose: Microvascular damage is part of the pathogenesis of systemic sclerosis and is associated with
internal organ involvement. Nintedanib is a tyrosine kinase inhibitor approved for the treatment of SSc-ILD. The SENSCIS
trial was a placebo-controlled trial of nintedanib in patients with SSc-ILD. We assessed absolute changes in nailfold videoca-
pillaroscopy (NVC) measures in a sub-study of the SENSCIS trial.

Methods: The SENSCIS trial enrolled patients with SSc with first non-Raynaud symptom in the prior ≤7 years and an extent
of fibrotic ILD on high-resolution computed tomography ≥10%. Patients were randomized to receive nintedanib or placebo.
In a sub-study, NVC was performed at baseline and weeks 12, 24, 36 and 52 [Smith et al. Autoimmun Rev
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2020;19:102458]. Images from all 8 fingers were assessed by a central reader. Data were summarized by patient for mean
capillary density (number of capillaries/mm), mean number of giant capillaries, mean number of abnormal shapes, and the
percentage of fingers with microhemorrhages. These data are presented descriptively as the mean (SD) across patients.

Results: Of 576 patients in the SENSCIS trial, 120 participated in the NVC sub-study. At baseline, among the patients in the
sub-study, mean (SD) age was 53.2 (11.9) years, 73.3% were female, median time since first non-Raynaud symptomwas
3.4 years, 50.0% had diffuse cutaneous SSc, mean (SD) modified Rodnan skin score was 11.4 (8.8), 59.2% were taking
mycophenolate. Mean (SD) capillary density was 5.4 (1.8) capillaries/mm. The mean (SD) number of giant capillaries was

Figure. (A) Mean capillary density per patient, (B) mean number of giant capillaries per patient, (C) mean number of abnormal shapes per patient
and (D) percentage of fingers with microhemorrhages at baseline and week 52 in the placebo and nintedanib groups.
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0.6 (0.6) and the mean (SD) number of abnormal shapes was 0.4 (0.4). The mean (SD) percentage of fingers with microhe-
morrhages was 28.0 (30.4). There were no notable changes in mean capillary density, the mean number of giant capillaries,
the mean number of abnormal shapes, or the percentage of fingers with microhemorrhages over 52 weeks in either the pla-
cebo or nintedanib groups (Figure).

Conclusion: In a sub-study of the SENSCIS trial in patients with SSc-ILD, NVC showed no notable changes in the mean
number of microvascular abnormalities over 52 weeks in either the placebo or nintedanib groups. These analyses were lim-
ited by the small number of patients providing data at baseline and week 52. Further evaluation is needed to assess whether
there were differences in capillaroscopic characteristics in patients whose disease did or did not progress, as has been
observed in previous studies [Avouac et al. Semin Arthritis Rheum 2017;47:86-94; Vanahecke et al. Rheumatology
(Oxford) 2022:61:4384-96].

Disclosure: V. Smith: Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Galapagos, 6, Janssen-Cilag, 1, 2, 5, 6;
C. Denton: AbbVie, 2, Acceleron, 2, Arxx Therapeutics, 5, Bayer, 2, Boehringer-Ingelheim, 2, 6, Corbus, 2, 6, CSL Beh-
ring, 2, 5, GlaxoSmithKline, 2, 5, Horizon Therapeutics, 2, Inventiva, 2, 5, Janssen, 6, Roche, 2, Sanofi, 2, Servier, 5;
A. Herrick: Arena, 2, Camurus, 2, Galderma, 2, Gesynta Pharma, 2, 5, Janssen, 6; C. Ittrich: Boehringer Ingelheim,
3; M. Alves: Boehringer Ingelheim, 3; M. Cutolo: Amgen, 5, Boehringer Ingelheim, 5, Bristol-Myers Squibb, 5, Lab.
Baldacci, 5.
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Background/Purpose: Autoantibody profiles are associated with organ involvement and outcomes in patients with SSc.
Anti-topoisomerase I antibody (ATA) positivity has been associated with a greater risk of developing SSc-ILD, while positivity
for ACA or ARA has been associated with a lower risk. No prior studies have assessed the rate of progression of SSc-ILD in
subgroups by ACA or ARA status in the context of a clinical trial. The purpose of this post-hoc analysis of the SENSCIS trial
was to determine whether participants with ACA or ARA experience progression of SSc-ILD.

Methods: The SENSCIS trial enrolled participants with SSc with first non-Raynaud symptom in the prior ≤7 years and an
extent of fibrotic ILD on high-resolution computed tomography (HRCT) ≥10%. Participants were randomized to receive ninte-
danib or placebo, stratified by ATA status. We analyzed the rate of decline in forced vital capacity (FVC) (mL/year) over
52 weeks in subgroups by ACA status and ARA status (based on central laboratory data) at baseline. Exploratory interaction
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p-values were calculated to assess potential heterogeneity in the effect of nintedanib versus placebo between the subgroups.
We also analyzed the rate of decline in FVC (mL/year) over 52 weeks in participants who were negative for ATA, ACA and ARA.

Results: Among 549 participants with available data, 5.8% were ACA positive. Compared with ACA negative participants,
ACA positive participants were older, had a lower mean modified Rodnan skin score (mRSS), and a lower proportion had
diffuse cutaneous SSc (Table). Among 528 participants with available data, 18.6% were ARA positive. Compared with
ARA negative participants, a greater proportion of ARA positive participants had diffuse cutaneous SSc (Table). In the pla-
cebo arm, the adjusted rate (SE) of decline in FVC (mL/year) over 52 weeks was numerically greater in participants who were
ACA negative than positive (-94.8 [14.3] vs -61.5 [54.5]) and numerically greater in those who were ARA negative than pos-
itive (-99.1 [15.9] vs -62.7 [31.6]). The effect of nintedanib versus placebo on reducing the rate of FVC decline was numeri-
cally more pronounced in participants who were ACA positive than negative (difference 96.6 mL/year [95% CI −65.7,
259.0] vs 34.8 [-5.1, 74.6]) or ARA positive than negative (difference 68.5 mL/year [95% CI −25.8, 162.8] vs 26.9 [-16.8,
70.7]), but the interaction p-values ( >0.05) did not indicate heterogeneity in the effect of nintedanib between these sub-
groups. In the placebo arm, the rate of decline in FVC (mL/year) over 52 weeks, and the effect of nintedanib versus placebo
in reducing the rate of FVC decline, were similar between the subset of patients who were negative for ATA, ACA and ARA
and the overall trial population (Figure).

Conclusion:While the results of these post-hoc analyses should be interpreted with caution given the small number of par-
ticipants who were ACA positive, the results suggest that patients who are ACA positive or ARA positive can experience
SSc-ILD progression and should be monitored closely. The effect of nintedanib on slowing FVC decline was numerically
more pronounced in participants with SSc-ILD who were ACA positive or ARA positive.

Table. Baseline characteristics by autoantibody status in the SENSCIS trial.
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Background/Purpose: RP and its ischaemic complications are a major cause of morbidity in SSc. Non-pharmacological
measures to minimise cold exposure can play a vital role in managing RP. This study sought to compare the efficacy of
heated gloves compared with routine practice in SSc.

Figure. Rate of decline in FVC (mL/year) over 52 weeks in patients who were ACA positive, ARA positive, or ATA, ACA and ARA negative in the
SENSCIS trial.
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Methods: A single centre, randomized crossover trial was undertaken in patients with SSc according to 2013 ACR/EULAR
classification criteria. The study was conducted during winter and participants were randomized into two groups. Group GR
(Gloves/Routine practice) commenced treatment with heated gloves for 28 days followed by 28 days of usual practice
(which could include use of non-heated gloves). There was a one week washout between heated gloves and routine care.
Group RG (Routine practice/Gloves) followed the same protocol in reverse order. Patients were advised to continue their
pharmacotherapy. Data was collected via patient diary and included a daily Raynaud’s Condition Score (RCS), hours gloves
worn, RP attack details, and adherence to pharmacotherapy. Cochin Hand Function Scale (CHFS) and HAQ-Disability Index
(HAQ-DI) score were collected at baseline and at each period end. The primary outcome measure was RCS, averaged over
28 days for each participant for heated glove use versus routine practice. Power calculation indicated a sample size of
22 required to achieve 90% power for detecting a minimal clinically important difference of 1.4 in RCS determined by Khanna
et al. at a significance criterion of α = 0.05. To determine if the timing of active treatment influenced response between

Table 1. Baseline characteristics of participants with SSc (n=26).

Table 2. Descriptive statistics and linear mixed model analyses comparing routine practice and heated glove use.
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groups, a linear mixed effects model was fitted to the average RCS and adjusted for period effect. The model was repeated
for secondary outcomes including mean number and duration of RP attacks, CHFS and HAQ-DI score. RCS, CHFS and
HAQ-DI analyses were baseline adjusted.

Results: Twenty-six participants completed the trial (Table 1). Two participants were withdrawn due to insufficient data, one
following baseline visit and one from the GR group at washout. Mean hours of glove wearing per day was 4.77 in the GR
group and 2.68 in the RG group. From the period and baseline adjusted model, the combined heated gloves groups had
a 1.51 unit lower mean RCS score compared to routine practice (95%CI (-2.28, -0.75), P< 0.001) (Table 2, Figure 1). From
the period-adjusted model, the heated gloves group had a 0.64 reduction in mean number of attacks (95%CI (-1.09, -0.19),
P=0.007). For the mean duration of attacks, there was no significant period effect (0.377) but there was interaction between
period and treatment (P=0.027). From the period adjusted model, the heated gloves group had 37.05 minutes lower mean
attack duration compared to the control group (95% CI (-67.05, -4.97), P=0.025). There was no difference in CHFS score
(95%CI (-2.14, 2.05), P=0.970) or HAQ-DI score (95%CI (-0.13, 0.08), P=0.609) between treatment periods. Reported side
effects included skin dryness (2 participants) and intolerance to glove heat (2 participants).

Conclusion: Heated gloves resulted in a statistically and clinically significant reduction in daily RCS. Heated gloves are
an effective and safe intervention for reducing RP symptoms in SSc and may be a useful alternative/adjunct to current
practice.

Disclosure: K. Kumar: None; N. Abu Mansor Matardiah: None; K. Griggs: None; A. Kunnel: None; J. Walker: None;
S. Proudman: None.
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Clinical Features of Anti-hUBF Antibodies-positive Patients:
A Single-center Retrospective Study

Natsumi Fushida, Motoki Horii, Kie Mizumaki, Natsuki Numata, Yasuhito Hamaguchi and Takashi Matsushita,
Department of Dermatology, Faculty of Medicine, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa
University, Kanazawa Ishikawa, Japan

Figure 1. Boxplots of participant mean (SD) RCS score by intervention for crossover groups and all participants combined. P-value shown for linear
mixed model results comparing mean RCS for heated gloves and routine practice.
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Background/Purpose: Anti-human upstream-binding factor (hUBF) antibodies (Abs) have been reported predominantly in
patients with connective tissue diseases (CTDs) but have also been reported in non-CTDs such as hepatocellular carci-
noma. Because of the low frequency of expression and few case reports on this Abs, there is no consensus on the clinical
significance of this Abs. Thus, we aimed to examine the clinical features of patients with anti-hUBF Abs.

Methods: Serum samples were collected from 1042 patients clinically suspected of CTDs. The presence of anti-hUBF Ab
was screened by Immunoprecipitation (IP) assays. AutoAbs associated with various CTDs were identified by specific indirect
immunofluorescence staining, enzyme-linked immunosorbent assay, or IP assay. Clinical characteristics of systemic sclero-
sis (SSc) patients were first analyzed among patients positive for anti-hUBF Abs or negative for this Abs. We next compared
the clinical features among three subgroups: Anti-hUBF Abs, anti-centromere Abs (ACA), and anti-topoisomerase I (topo I)
Abs. Statistical analyses were performed at a 0.05 significance level using SPSS version 27 (IBM, Tokyo, Japan).

Results: Of 1042 patients, 19 (1.82%) were positive for anti-hUBF Abs. Of the 19 patients, 10 were diagnosed with undiffer-
entiated connective tissue disease (UCTD), 6 were SSc, and 3 were others. Of the 10 patients with UCTD, 5 were referred to
our hospital suspected of SSc. All 5 patients did not fulfill the 2013 American College of Rheumatology/European League
Against Rheumatism classification criteria, but 3 of them got 7 points which was a relatively high score. Of the 6 patients with
SSc, anti-hUBF-positive patients had a significantly lower modified Rodnan total skin thickness score (mRSS) than those
with anti-hUBF-negative patients (2[0-2] vs 7[0-49], p< 0.01). Compared with anti-topo I Abs, anti-hUBF-positive patients
had a significantly lower mRSS (2[0-2] vs 13[0-42], p< 0.01) and lower incidence of scleroderma renal crisis (0/6 vs 8/184,
p< 0.01). Whereas compared with ACA, anti-hUBF-positive patients had a higher incidence of interstitial lung disease (ILD)
but there was no significant difference (4/6 vs 19/239).

Conclusion: Anti-hUBF Abs were positive predominantly in CTDs and UCTD. In CTDs, SSc had a high ratio and they
seemed to have lower mRSS and higher incidence of ILD. In UCTD, they should be followed up carefully because they might
be CTDs in the future.

Disclosure: N. Fushida: None; M. Horii: None; K. Mizumaki: None; N. Numata: None; Y. Hamaguchi: None;
T. Matsushita: None.
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Background/Purpose: Despite the progress in understanding the patient heterogeneity in systemic sclerosis (SSc) based
on SSc-specific antibodies, better risk stratification is needed. SSc non-specific antibodies might represent surrogate
markers to improve the stratification of SSc patients. Here, we aim to evaluate the prevalence of anti-Ro/SSA antibodies in
the largest available cohort of established SSc patients and study their association with disease phenotype and clinical out-
comes, focusing on lung involvement.

Methods: Patients from the EUSTAR database fulfilling the ACR 2013 classification criteria for SSc with available data on
anti-Ro/SSA antibodies were included. Clinical characteristics of patients with or without anti-Ro/SSA antibodies were com-
pared at baseline using t-test and chi-squared according to the distribution of the variable. The progression of lung fibrosis
was defined (i) in patients with lung fibrosis (FVC%decline from baseline of ≥ 10% or an FVC%decline of 5-9% in association
with aDLCO% decline of ≥15%)or (ii) by a decline of FVC >5% in patients with lung fibrosisor (iii) by the development of lung
fibrosis de novo (on HRCT scan). Prognostic factors for lung fibrosis progression and death during the follow-up were tested
by multivariate Cox proportional hazards regression. Covariates were selected according to literature evidence. Multiple
imputation was used to impute missing data in these models.

Results: Among the 4.421 patients fulfilling the inclusion criteria, 661 (15.2%) had positive anti-Ro/SSA antibodies. Anti-Ro/
SSA antibodies were more frequently observed among Asians and Africans and less prevalent in Caucasians (Table 1). Anti-
Ro/SSA antibodies were positively associated (p<0.001) with anti-SSB, anti-U1RNP antibodies, and rheumatoid factor.
Patients with anti-Ro/SSA antibodies more frequently presented with muscular involvement (18% vs 12.5%, p<0.001),
PAPs >45 mmHg on echocardiography (9.2% vs. 6.5%, p=0.058) and lung fibrosis on HRCT (56.2% vs 47.8%,
p=0.001). Specifically, the percentage predicted of DLCO in patients with lung fibrosis was significantly lower in patients with
anti-SSA antibodies (59.0±18.6% vs. 61.9±20.2, p=0.041). Over a median follow-up of 2.4 years [95CI: 2.2-2.9], anti-SSA
antibodies did not predict lung fibrosis progression ((i) HR: 1.03 [0.8-1.33], (ii) HR: 1.05 [0.83-1.31] and (iii) HR: 0.98
[0.72-1.32] or death (HR: 1.27 [0.8-2]).

Conclusion: In the large EUSTAR cohort, anti-SSA antibodies are detected in 15% of SSc-patients and are associated with
more severe lung involvement. These data support the inclusion of anti-SSA antibodies in clinical practice for better SSc-
patient risk stratification.
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Table1: Comparison of SSc-patients with and without anti-Ro/SSA antibodies
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Background/Purpose: Interstitial lung disease (ILD) affects around 50% of patients with systemic sclerosis (SSc) and is the
main cause of mortality. Preliminary data from small cohorts suggest ILD may occur even in very early SSc (veSSc, pre-
scleroderma). The main aim of this study is to assess the prevalence and the characteristics of ILD in veSSc and to identify
possible predictors of ILD development during follow-up.

Methods: This is a longitudinal cohort study of a single EUSTAR center. We included patients with veSSc, defined as Ray-
naud’s phenomenon and/or at least one of puffy fingers, antinuclear antibodies (ANA), abnormal capillaroscopy, not fulfilling
the 2013 ACR/EULAR classification criteria for SSc at baseline. ILD was diagnosed by expert radiologists on high-resolution
computer tomography of the chest, which was performed yearly. We analyzed the clinical and spirometry parameters of ILD
cases at baseline and during follow-up. Standardized mean difference (SMD) was used to compare patient groups with and
without ILD. Cox regression analysis was used to identify risk factors for development of ILD in veSSc. Covariates were cho-
sen according to previous literature and expert opinion.1

Results: In our cohort of 737 patients, we identified 159 patients with veSSc. Among these, 25 (15.7%) patients had ILD
(Table 1). There were 9 ILD cases (5.7%) at baseline and 16 cases were first detected at follow-up. All of these patients ful-
filled the classification criteria during the follow-up period, 10/16 at the visit when ILD was diagnosed. The groups with- and
without ILD were imbalanced as measured by SMD: patients with ILD were older, had a longer disease duration (measured
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since the first occurrence of Raynaud phenomenon) and more often elevated inflammatory markers, especially ESR
(Table 1). There was a significant association between ILD at baseline and a reduced diffusing capacity for carbon monoxide
(defined as DLCO < 70% of predicted) (p=0.007, Fisher’s test). However, we neither found an association between ILD at
baseline and a low forced vital capacity (FVC< 80% of predicted), nor with specific antibodies (anti-centromere, anti-Scl70

Table 1. Characteristics of the patients with- and without ILD during the follow-up period.
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or anti-RNA polymerase III), presence of puffy fingers or a short disease duration. Only a DLCO< 70% at baseline was a pre-
dictor for developing ILD during the follow-up period (HR 2.761, 95% CI 1.056 to 7.216, p=0.038), whereas the presence of
reflux symptoms was not significant in the regression model with these two covariates (Figure 1).

Conclusion: After a first analysis of ILD in veSSc, we observed that ILD occurs even in these very mild cases. Therefore,
screening for ILD is important even in veSSc. A reduced DLCO < 70% at baseline was not only associated with ILD at base-
line, but also predicted the development of ILD at follow-up.
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Figure 1. A reduced DLCO (<70%) predicts development of ILD (Cox regression model with the outcome ILD at follow-up).
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Background/Purpose: Pain is a common symptom of systemic sclerosis (SSc), affecting over 80% of those living with the
condition, with over a third experiencing pain of moderate or severe intensity. Pain intensity is strongly associated with phys-
ical functioning in SSc, however psychosocial moderators of this association are understudied. If modifiable psychosocial
factors decouple the pain intensity-physical functioning association, addressing them may help diminish physical limitations
attributable to SSc-related pain. Accordingly, this study examined psychosocial factors as potential moderators of the pain
intensity-physical function association in SSc.

Methods: This cross-sectional observational study used baseline data from a trial examining the effectiveness of a web- and
app-based intervention for fatigue management for people with SSc (ClinicalTrials.gov identifier NCT04908943). Partici-
pants were >18 years old with any SSc subtype, with a mean score >4 on the Fatigue Severity Scale. A questionnaire bat-
tery captured information about demographic, clinical and psychosocial factors. Pain intensity was assessed using the
PROMIS Global Pain item (average pain past 7 days; 0-10 Numeric Rating Scale); physical function was assessed with
the PROMIS short-form v2.0 Physical Function 4a. Psychosocial factors examined as potential moderators were positive
and negative affect (Positive and Negative Affect Schedule), resilience (Connor-Davidson Resilience Scale), and PROMIS
measures of anxiety, depression, fatigue, sleep disturbances, and self-efficacy. Linear regression was used to quantify the
association between pain intensity and physical function, with interaction terms added for each moderator in separate mod-
els, adjusted for age, SSc subtype, and disease duration.

Results: Of 174 people recruited to the trial, 173 were randomized and included. 93% were female, sample mean age 54.5
(standard deviation (SD) 11.7). Most were white (83%), non-Hispanic/non-Latino (87%), and married (65%). 47% had diffuse
cutaneous SSc, 35% limited,13% overlap, and 5% other/unsure. Mean (SD) pain intensity was 4.9 (2.3) and mean physical
function T-score was 38.5 (1.2 SD below the general US population). There was a linear association between pain intensity
and physical function, with pain intensity explaining 31% of variability in physical functioning, adjusted for age, SSc subtype,
and disease duration. Statistically significant interaction effects were identified for level of negative affect, anxiety, and fatigue.
In all cases, higher psychosocial symptom levels were associated with a stronger, negative association between pain inten-
sity and physical functioning.

Conclusion: Negative affect, anxiety and fatigue moderated the association between pain intensity and physical functioning.
Compared to those with lower levels of these psychosocial symptoms, those with higher levels experienced poorer physical
functioning at higher pain intensities. If replicated, these findings would support longitudinal studies to examine whether
addressing high levels of negative affect, anxiety and fatigue improve physical functioning of people with SSc-related pain.
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Background/Purpose: Digital ischemic ulcers (DIU) develop in 36-44% of patients with systemic sclerosis (SSc).1,2Prior
international observational studies have evaluated characteristics of digital pitting and ulcers in their SSc patient populations;
however, these studies do not necessarily reflect the US SSc patient population. We examined the prevalence of digital
ischemic complications in a US-based longitudinal registry and evaluated clinical factors and patient reported outcomes
associated with current digital pitting scars (DPS) and DIU.

Methods: We conducted a cross-sectional study utilizing the Collaborative National Quality and Efficacy Registry
(CONQUER), a US-based, prospective, multi-center cohort of adults with SSc who meet 2013 ACR/EULAR Classifica-
tion Criteria, with a disease duration ≤ 5 years from first non-Raynaud’s symptom at enrollment. At study enrollment,
clinicians recorded the presence of DPS and DIU, and demographic, clinical, laboratory variables, and patient reported
outcomes were collected. Multivariable-adjusted logistic regression models were designed using directed acyclic
graphs.

Results: Among 772 eligible CONQUER participants, 166 (22%) had at least one DPS and 47 (6%) had active DIU at
enrollment (Tables 1 and 2). Half of the participants with DPS were prescribed calcium channel blockers. Participants
with DPS had worse PROMIS-29 v2.0 social function and pain scores, and participants with DIU had worse physical
function, depression, social function, and pain scores. In our multivariable logistic regression model, younger age and
male sex were associated with DPS (OR for female sex 0.50, 95% CI: 0.30 to 0.84 and OR for increased age by
5-year increments 0.90, 95% CI: 0.83 to 0.98, Figure). Race, tobacco use, abnormal nailfold capillaries, presence of
telangiectasias, mRSS, disease subtype, disease duration, hypertension, and autoantibody status were not associated
with DPS.

Conclusion: Digital ischemic complications were associated with impaired quality of life among patients with SSc, specifi-
cally in the domains of social function and pain. Younger age and male sex were associated with presence of digital pitting
scars.
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Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disorder with higher risks of malignancies. Con-
cerns regarding offering radiotherapy (RT) to SSc patients stem from the potential to worsen SSc manifestations and RT-
specific toxicity. Through systematic review of the literature, we evaluated the effect of RT on SSc-manifestations and RT-
specific adverse

Methods:MEDLINE, Embase, Cochrane Database of Systematic Reviews and Cochrane Central Register of Controlled Tri-
als were searched using subject headings and text words for systemic sclerosis and RT. Inclusion criteria were a physician-
based diagnosis of SSc, development of cancer after SSc diagnosis, and exposure to RT. The outcomes were SSc manifes-
tations (cutaneous thickening by mRSS or physicians’ clinical assessment, pulmonary fibrosis, flare of SSc) and RT-related
toxicity (acute and late).

Results: The search yielded 25 articles, comprising 12 case reports, 3 case series, 5 retrospective cohort studies, and
5 case-control studies. A total of 121 SSc patients who received RT were included, with a mean age of 54.9 years, and
73.6% were female. Indications for RT were breast (N = 46), intrathoracic (N = 7), head and neck (N = 4), genitourinary
(N = 3), colorectal (N = 3), and central nervous system (N = 1) cancers. The intent of RT was curative (88.7%) and (11.3%
palliative. Post-RT 36/39 (92.3%) did not develop worsening skin thickening, 1/39 (2.6%) had minimal worsening of skin
thickening and 2/39 (5.1%) had progressive skin thickening beyond the radiation port. Following RT, 36/39 (92.3%) did
not develop SSc-related pulmonary complications, 1/39 (2.6%) developed pulmonary fibrosis, and 1/39 (2.6%) diffuse alve-
olar hemorrhage. Acute RT adverse effects were reported in 57 patients, with severe acute adverse events observed in a
minority. Late non-severe RT adverse effects (Grade 1 and 2 toxicities) included seromas and telangiectasias, whereas late
severe adverse effects (Grade 3- 5) included dysphagia, laryngeal edema, radiation pneumonitis, esophageal stricture and
small-bowel obstruction. The frequency of grade 3-5 toxicity in cohort studies ranged between 15%-24%.

Conclusion: The majority of SSc patients did not develop worsening SSc-related manifestations following RT, suggesting
that RT can be safely administered. A minority experienced acute severe RT-related adverse effects. However, the risk of
severe late RT-related adverse effects may be high, underlining the need for close follow-up during and after RT. A larger
prospective controlled study is needed to confirm these findings and to identify potential risk factors for adverse outcomes
in SSc patients undergoing RT.
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Background/Purpose: Few studies have evaluated mouth opening (MO) in systemic sclerosis (SSc). None have studied
MO trajectories.

Methods: We performed a multicentre study patients enrolled in the French national SSc cohort with at least one MO
assessment, described patients based on MO baseline measure, modelized MO trajectories, and associated MO measures
with SSc prognosis.

Results: 1101 patients were included in the study. Baseline MOwas associated with disease severity. Kaplan Meier analysis
showed that MO < 30mm was associated with a worse 30-year-survival (p< 0.01) and higher risk of pulmonary arterial
hypertension occurrence (p< 0.05). Individual MO trajectories were heterogenous between patients. The best model of
MO trajectories using latent process mixed models showed that 88.8% patients had a stable MO trajectory, and clustered
patients into 3 groups which were predictive of SSc survival (p< 0.05). and interstitial lung disease (ILD) (p< 0.05). It
highlighted a cluster of 9.5% patients with diffuse SSc (dcSSc) (p< 0.05) and a high but decreasing MO over one year
(p< 0.0001) at higher risk of a poor survival and ILD occurrence.

Conclusion: MO, which is a simple and reliable measure, is predictive of disease severity and survival in SSc. Although it
remains stable in most SSc patients, dcSSc patients with high but decreasing MO are at risk of poor survival and ILD
occurrence.
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Background/Purpose: Systemic sclerosis (SSc) patients can develop progressive fibrosing interstitial lung disease
(PF-ILD), linked to a poor outcome. This study aims to establish a reliable prediction model of PF-ILD in SSc-ILD patients,
to achieve early risk stratification, and to help better preventing disease progression.

Methods: Three hundred and four SSc-ILD patients registered on Chinese Rheumatism Data Center (CRDC) database
since January 2008, with no less than three pulmonary function tests within 6-24 months, were included. The major out-
come was development of PF-ILD, which was defined as an absolute annualized forced vital capacity (FVC) decline ≥5%
predicted. We collected data at baseline and compared differences between SSc patients with PF-ILD (SSc PF-ILD) group
and SSc patients without PF-ILD (SSc non-PF-ILD) group. Lasso regularization regression was performed for further
screening. Multivariable Cox regression were used to construct the prediction model, which were presented as nomogram
and forest plot.

Flow chart showing the study design
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Results: SSc-ILD patients were divided into SSc PF-ILD group (n=154) and SSc non-PF-ILD group (n=150). Compared
with SSc non-PF-ILD group patients at baseline, SSc PF-ILD patients were at older age (48.5±11.9 years vs 44.9
±11.3 years, p< 0.001), had more male patients (9.7% vs 6.0%, p=0.012), more diffused SSc (dcSSc) subtype (58.4% vs
32.7%, p< 0.001), and a significant higher incidence of hyperlipidemia (31.2% vs 8.7%, p< 0.001), smoking history
(18.2% vs 5.3%, p< 0.001), arthritis (38.3% vs 24.7%, p< 0.001), shortness of breath (84.4% vs 80.0%, p< 0.001) and anti
Scl-70 antibody positivity (53.2% vs 40.0%, p< 0.001), as well as more serum IgA deficiency (11.0% vs 5.3%, p< 0.001).
The use of cyclophosphamide (CYC) and/or mycophenolate mofetil (MMF) were less common in SSc PF-ILD group com-
pared with SSc non-PF-ILD group (58.4% vs 68.7%, p< 0.001). Based on the results of univariable Cox analysis and Lasso
regularization regression, a 9-variable prediction model was constructed, including age≥50 years, hyperlipidemia, smoking
history, dcSSc subtype, arthritis, shortness of breath, serum IgA deficiency, positive anti-Scl70 antibody and usage of
CYC/MMF. C-index for the model was 0.874, while the Brier scores were 0.144 after bootstrap resampling internal
validation.

Baseline demographic and clinical characteristics of the SSc-ILD patients analyzed for PF-ILD risk in univariate Cox proportional hazards regres-
sion analysis
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Conclusion: This study developed the first prediction model for PF-ILD in SSc-ILD patients based on data from CRDC data-
base, and internal validation showed favorable accuracy and stability of the model.
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Nomogram predicting the probability that a systemic sclerosis patient with interstitial lung disease (ILD) will develop PF-ILD

1263



Background/Purpose: Anaemia in systemic sclerosis (SSc) is under-studied and under-characterised. Its prevalence
amongst SSc patients is not well described, nor are its effects on outcomes and survival. The aim of this study was to report
the prevalence and nature of anaemia in a large national SSc cohort, and the associations with SSc disease manifestations,
malignancy, hospitalisations, and mortality.

Methods: Data prospectively collected between 2007 and 2019 as part of the Australian Scleroderma Cohort Study (ASCS)
were used. All ASCS patients meeting 2013 SSc ACR/EULAR criteria were included. The prevalence of anaemia (defined as
ever having a haemoglobin < 120 g/L for females and < 130 g/L for males) and severe anaemia (defined as ever having a
haemoglobin < 80 g/L) were calculated. The median lowest haemoglobin ever was calculated, as was the median time to
anaemia diagnosis from SSc disease onset. Anaemia status by sex and disease subclass was also assessed. Proportions
of anaemic patients who experienced gastric antral vascular ectasia (GAVE), interstitial lung disease (ILD), pulmonary arterial
hypertension (PAH), angina/acute myocardial infraction (AMI), malignancy, hospitalisation, and death were calculated.
P-values were generated by chi square test for categorical variables, and by Wilcoxon rank-sum test for continuous vari-
ables. Survival analysis was performed using Kaplan-Meier survival estimates.

Table 1. Prevalence of anaemia in the whole cohort, and by sex and disease subclass. Values are expressed as number (%). Abbreviations:
SSc – systemic sclerosis.

Table 2. Proportions within the whole cohort, and by anaemia status, of patients who also experienced other systemic sclerosis manifestations/
comorbidities ever, were hospitalised at least once for reasons other than DU, and died within the follow up period. Values are expressed as num-
ber (%). Abbreviations: GAVE - gastric antral vascular ectasia, PAH - pulmonary arterial hypertension, ILD – interstitial lung disease, AMI – acute
myocardial infraction, DU – digital ulcers.
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Results:Of 1,929 patients, 38.4% experienced anaemia (Table 1) and 1.3% experienced severe anaemia. Anaemia affected
44.2% of males and 37.6% of females (p= 0.036). The proportion of patients with diffuse SSc who had anaemia was 48%,
compared to 35.6% of those with limited SSc (p< 0.001). The median lowest ever haemoglobin recorded was 125 g/L (inter-
quartile range (IQR): 114 -133) amongst the whole cohort, and 110 g/L (IQR: 101-116) amongst the anaemic group
(p< 0.001). The median time to anaemia diagnosis from SSc disease onset was 10.49 years (IQR: 3.91-19.46). More anae-
mic patients experienced GAVE compared to non-anaemic patients (16.7% vs. 7.4%, p< 0.001) (Table 2). Similarly, PAH
occurred more often in anaemic patients (15.7% vs. 5.7%, p< 0.001), as did ILD (33.9% vs. 23.1%, p< 0.001), angina/
AMI (17.3% vs. 8%, p< 0.001), and malignancy (26.3% vs. 20.3%, p= 0.002). More anaemic patients were hospitalised
≥ 1 time (for reasons other than digital ulcers) compared to non-anaemic patients (70.8% vs. 45.4%, p< 0.001). Death within
the follow up period occurred more often in the anaemic group (29.6% vs. 10.1%, p< 0.001). Survival was significantly
worse in those with anaemia (p< 0.001, Figure 1).

Conclusion: To our knowledge, this is the first study to report prevalence of all-cause anaemia in a large SSc cohort.
The prevalence of anaemia in the ASCS was substantial at 38.4%. Severe anaemia was rare. A greater prevalence of anae-
mia was seen in male patients and in those with diffuse disease. Frequencies of GAVE, cardiopulmonary disease, and malig-
nancy, were higher in anaemic patients, as were hospital admissions and mortality. These findings may guide clinical
practice, prompting clinicians to be vigilant for concomitant anaemia in SSc, and to monitor more closely for these
associations.

Disclosure: R. Barallon: None; G. Ngian: None; D. Apostolopoulos: None; D. Hansen: None; K. Morrisroe: None;
W. Stevens: None; S. Proudman: None; M. Nikpour: AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, GSK, 2, 6, Jans-
sen Pharmaceuticals, 2, 5, 6; J. Sahhar: Boehringer Ingelheim, 1, 6, Janssen, 5.
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Clinical Characteristics and Longitudinal Outcomes of Patients with
Childhood-Onset Systemic Sclerosis at a Tertiary Center

Jessica Nguyen1, Andrea Ramirez2, Maria Pereira2, Eyal Muscal3, Manuel Silva-Carmona2 and Marietta De Guzman2,
1Baylor College of Medicine, Manvel, TX, 2Baylor College of Medicine, Houston, TX, 3Division of Rheumatology,
Department of Pediatrics, Baylor College of Medicine, Houston, TX

Figure 1. Survival from the first non-Raynaud’s symptom onset to death according to anaemia status. Abbreviations: SSc - systemic sclerosis.
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Background/Purpose: Childhood-onset systemic sclerosis (SSc) is a rare autoimmune multisystemic condition with
immune, fibrotic, and vascular manifestations. Although progress has been made in recognizing this condition in children,
pediatric outcomes are not well described. We report on clinical characteristics and long-term outcomes of pediatric
patients diagnosed with SSc at our center.
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Methods: Under IRB approval, we retrospectively reviewed patients with SSc between 2005 to 2023; 91% of patients ful-
filled the 2013 EULAR/ACR classification criteria. Patients with SSc overlap syndrome who also fulfilled the 2017 EULAR/
ACR juvenile dermatomyositis (JDM) classification criteria or 2012 SLICC criteria for lupus (SLE) were included. Demo-
graphics, clinical features, diagnostic findings, and outcomes were collected.

Results: A total of 22 patients were diagnosed with SSc: 15 (68%) classified as SSc between 2005-2022 and 7 (32%) clas-
sified as SSc overlap syndrome between 2015-2023 (n=4 with JDM overlap, n=1 with SLE, n=1 with Sjogren’s, and n=1
patient with both JDM and SLE features). Table 1 summarizes patient’s demographics and clinical characteristics. Six
patients (27%) were diagnosed more than 24 months after symptom onset.

ANA was positive in 82% of patients, and 32% had Scl-70 antibody. No patients had anti-centromere or Pol III antibodies.
U1-RNP or U3-RNP antibodies and hypocomplementemia were noted in overlap syndrome. Most patients had typical cuta-
neous, vascular, and musculoskeletal features at presentation. Pulmonary involvement was seen in 68% of patients, and
3 (all non-overlap) had worsening of their disease at their last visit. Gastrointestinal (GI) involvement was seen in 82% of
patients; GERD and esophageal dysmotility being most common. Eleven patients (50%) had active or worsening GI disease
at their last visit. Three patients developed cardiomyopathy with heart failure, and 2 required ICD placement. No patients
developed renal disease throughout their course.

Patients received a range of immunomodulatory therapies (Figure 1); 20 (91%) received corticosteroids with 13 (59%)
remaining on corticosteroids at their last visit. No patient with overlap syndrome received cyclophosphamide, however these
patients were more likely to be on a biologic agent.

Figure 1: The most common biologic therapy includes rituximab (6 patients total) and tocilizumab (4 patients total).
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Three patients had interruptions in care due to insurance or financial reasons. Other adverse events are shown in Table 2.
Out of 12 eligible patients, 5 were successfully transitioned to an adult scleroderma center of excellence, 3 to other adult
rheumatologists, and 4 did not have any transition records available at the time of the study.

Conclusion: Childhood-onset SSc and SSc overlap syndrome are rare and potentially life-threatening autoimmune condi-
tions, and this cohort addresses a gap in knowledge about long-term outcomes. Cardiopulmonary and GI involvement
remained a significant source of morbidity despite multimodal therapy. Treatment including corticosteroids was well toler-
ated. Defining the differences in clinical course and prognosis between juvenile SSc and SSc overlap syndrome are limited
by the nature of the study, the small cohort, and variability in available treatments at the time of caring for the patient.

Disclosure: J. Nguyen: None; A. Ramirez: None;M. Pereira: None; E. Muscal: Sobi, 1, 11;M. Silva-Carmona: None;
M. De Guzman: None.
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Brossart1, Martin Muecke6 and Valentin Sebastian Schäfer1, 1Clinic of Internal Medicine III, Department of Oncology,
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Bonn, Germany, 3Clinic of Internal Medicine III, Oncology, Hematology, Rheumatology and Clinical Immunology,
University Hospital Bonn, Bonn, Germany, 4Institute of Medical Biometry, Informatics and Epidemiology, University
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Background/Purpose: Pain is a prominent symptom in numerous rheumatological diseases. In order to allow for a stan-
dardized quantification and the assessment of nociceptive and non-nociceptive submodalities of various afferent nerve fiber
groups and central pathways, and to identify sensitive plus or minus signs like hyperalgesia or hypesthesia, the "Quantitative
Sensory Testing" (QST) protocol was developed. This tool, established by the German Neuropathic Pain Research Network

Fig. 1 QST-Testing categories with their associated nerve fibers (1) Cold detection threshold, (2) Warm detection threshold, (3) Thermal sensory
limen, (4) Paradoxical heat sensations, (5) Cold pain threshold, (6) Heat pain threshold, (7) Mechanical pain threshold, (8) Mechanical pain sensitiv-
ity, (9) Wind-up-Ratio, (10) Pain pressure threshold, (11) Allodynia, (12) Vibration detection threshold, (13) Mechanical detection threshold
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(DFNS), generates somatosensory profiles [1]that can serve as a valuable tool for guiding targeted pain management strat-
egies. This study investigates variations in somatosensory profiles between healthy individuals and patients with rheumatoid
arthritis (RA), psoriatic arthritis (PsA), axial spondyloarthritis (SpA), systemic sclerosis (SSc).

Methods: Twenty patients of each disease group (RA, PsA, SpA and SSc) and 20 healthy individuals were enrolled in this
monocentric five-armed study, which received ethical approval under Institutional Review Board #065/20. Each of the
100 participants underwent the standardized QST procedure for the creation of a somatosensory profile. QST included both
small fiber mediated stimuli and large fiber mediated stimuli incorporating all categories depicted in figure 1. Additional clin-
ical data (including laboratory values, joint manifestations, and pain and disease activity assessments) was collected via
standardized questionnaires (BASDAI, PASDAS, CDAI and mRSS). Data was analyzed by using linear modelling and stan-
dardized z-scores.

Results: A preliminary data analysis of all 100 study participants was performed. As shown in figure 2, all patient groups pre-
sented with increased mechanical detection thresholds (p≤0.045 for RA, PsA, SpA and SSc). Furthermore, RA, PsA and
SpA patients showed diminished vibration perception (p≤0.033 for RA, PsA and SpA). A higher prevalence of allodynia
was seen in all patient groups, as in 5% of patients with SSc, 15% of RA, 25% of PsA, and 15% of all SpA patients, com-
pared with 0% in the control group.

Additionally, the study showed that people with systemic sclerosis notice cold and cold pain stimuli much earlier than healthy
individuals (p=0.023).

Conclusion: Allodynia, mechanical detection and vibration are perceived through A β-fibers. Considering that all these three
modalities showed deviations within the somatosensory profiles, A β-fibers seem to be most severely affected from rheuma-
tological diseases. Accordingly, further research on the role of A β-fibers, particularly in allodynia, is thought to be supportive
in the improvement of targeted and personalized pain management. Systemic sclerosis patients’ particular susceptibility to
cold stimuli is explained given the presence of Raynaud’s syndrome.

Disclosure: C. Bauer: None; R. Schrapper: None; S. Petzinna: None; C. Behning: None; T. Bender: None;
P. Brossart: None; M. Muecke: None; V. Schäfer: None.

Fig. 2 Results of the linear modelling for Mechanical Detection Threshold (MDT) and Vibration Detection Threshold (VDT)

1269



Abstract Number: 0637

Comparison of Four Risk Stratification Models for Prediction of Mortality
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Background/Purpose: The 2022 ESC/ERS Guidelines recommend comprehensive risk stratification at diagnosis of pul-
monary arterial hypertension (PAH) to guide optimized management.1Several risk stratification tools have been developed
with data derived mainly from patients with idiopathic PAH. However, patients with systemic sclerosis (SSc)-associated
PAH have a worse prognosis. We aimed to assess the performance of current risk stratification tools to predict mortality in
SSc-PAH by adding variables specific to SSc.

Methods:We included SSc patients from the EUSTAR database who were diagnosed with PAH by right heart catheteriza-
tion (RHC) between 2001-2021 (Project Number: CP122). PAH was defined as a mean pulmonary arterial pressure
>20 mmHg, pulmonary artery wedge pressure ≤15 mmHg and pulmonary vascular resistance >2 WU. We excluded
patients with previous PAH-specific treatment and meaningful interstitial lung disease (ILD), defined as an extent of ILD
>20% on HRCT or FVC < 70% in patients with missing quantification. We applied four different approaches:

(I) 2022 ESC/ERS 3-strata: Three risk groups based on the mean of up to 17 risk parameters from the guidelines graded
1-3 representing low-high risk

(II) 2022 ESC/ERS 4-strata: Equals no. (I), but divides the intermediate-risk group into two groups
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(III) COMPERA 2.0: Four risk groups based on the mean of WHO-functional class (FC) and/or six-minute walk distance
(6MWD) and NT-proBNP graded 1-4 representing low-high risk.2

(IV) REVEAL Lite 2:Three risk groups based on six weighted variables (WHO-FC, systolic blood pressure, heart rate,
6MWD, NT-pro-BNP, and eGFR)3

We performed Cox regression adjusted for general and SSc-specific factors associated with worse outcome based on
expert opinion and published literature (age, male sex, anti-centromere antibodies, digital ulcers, DLCO and limited ILD).
Harrell’s C-index and ROC analysis with area under the curve (AUC) were applied to compare the performance and discrim-
inating ability of the models with >0.7 defined as acceptable.

Results: Of 890 patients who had RHC, 367 were eligible. Among these, 87% were females, mean age was 66 years, and
83% had limited cutaneous SSc.

In univariable analysis, only COMPERA 2.0 and REVEAL Lite 2 had acceptable predictive value with a C-index >0.7 (table).
Adjusted for general and SSc-specific variables, all models were acceptable (table, fig. 1).Numerically, COMPERA 2.0 and
REVEAL Lite 2 were the most accurate to predict mortality (table, fig. 1). Hazard ratios increased with higher risk scores
(fig. 2). However, COMPERA 2.0 and REVEAL Lite 2 did not significantly discriminate the lower risk groups (fig. 2).

Conclusion: In SSc-PAH, we suggest that risk stratification at time of PAH diagnosis should take general and SSc-specific
variables into account. The COMPERA 2.0 and REVEAL Lite 2 risk stratification models perform best when used as stand-
alone tools. Neither requires invasive measurements, making them easily applicable in clinical practice. Importantly, these
models identify patients in the high-risk group where aggressive upfront treatment is recommended.

Figure 1: ROC curve with AUC in the four multivariable Cox regression models

Table: Harrell’s C-index and AUC in the four approaches
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Background/Purpose: Pulmonary arterial hypertension (PAH) patients can be stratified as low, intermediate, or high risk of
1-year mortality based on clinical, biochemical and haemodynamic prognostic variables measured at diagnosis. In 2022, the
European Society of Cardiology (ESC) and European Respiratory Society (ERS) updated their risk assessment method
which is intended to guide therapeutic strategy over time.(1)

Methods:We evaluated incident systemic sclerosis-associated PAH (SSc-PAH) in a large combined cohort of Singaporean
and Australian patients. We applied the 2022 ESC 3- and 4-strata risk assessment at baseline and first follow up (within
2 years), respectively. Kaplan-Meier survival analyses and Cox proportional hazards regression models were used to evalu-
ate survival according to risk score.

Results: At baseline (n = 200), the majority of SSc-PAH (72.2%) were intermediate risk according to the 2022 ESC 3-strata
risk assessment, based on ten variables. At follow-up, according to the 4-strata risk assessment (based on three variables:
WHO functional class, serum N-terminal pro-brain type natriuretic peptide and six-minute walk distance), half (53.5%) of the
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cohort were classified as low or intermediate-low risk (Figure 2). The 2022 4-strata risk model at follow up demonstrated sta-
tistically significant differences in survival between risk groups with low risk having better survival, and a change in risk cate-
gory from high or intermediate risk to low or lower risk was associated with an improvement in survival (Figure 1). All three
individual parameters were significantly associated with mortality at baseline and/or follow up and included WHO functional
class, serum N-terminal pro-brain type natriuretic peptide and six-minute walk distance (Table 1).

Conclusion: The 2022 ESC risk assessment strategy at baseline and follow up accurately predicts survival in SSc-PAH and
is sensitive to change. Treatment decisions for SSc-PAH should include risk assessments, aiming to achieve low risk status
according to the 2022 ESC guidelines as this is associated with improved outcome.

Figure 1. Kaplan-Meier survival curve according to 2022 ESC risk score from PAH diagnosis to mortality applied at i. PAH diagnosis, ii. First follow
up and iii. Change in risk score: a.) All-cause mortality b.) PAH-related mortality
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Table 1. Hazard ratios for all-cause and cardiac-cause mortality according to individual risk variables in combined ASCS and SCORE cohort

1275



Abstract Number: 0639

Evaluating Esophageal Dysmotility by Scintigraphy in Systemic Sclerosis:
Subsets and Phenotypes

Antonio Salas1, Lisa Yanek2 and Zsuzsanna McMahan3, 1Johns Hopkins University School of Medicine, Baltimore, MD,
2Johns Hopkins University School of Medicine Department of Medicine, Baltimore, MD, 3Johns Hopkins Rheumatology,
Lutherville, MD

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I: Research
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Gastrointestinal (GI) dysmotility affects most patients with systemic sclerosis (SSc), and the esoph-
agus is the most commonly affected region. While most SSc patients are negatively impacted by esophageal dysmotility,
significant heterogeneity exists (i.e., absent contractility, ineffective esophageal motility). Importantly prior studies demon-
strate that esophageal manometry is useful for risk stratification. For example, absent contractility associates with a more
severe extraintestinal clinical phenotype of SSc, (e.g., diffuse cutaneous disease, lower diffusing capacity of the lungs for car-
bon monoxide (DLCO) values and more severe Raynaud’s) while ineffective esophageal motility associates with a milder SSc
clinical phenotype. However, manometry can be difficult to obtain due to poor access to the study, and its invasive nature
limits tolerability among patient subgroups (i.e., cardiopulmonary complications). Scintigraphy offers a non-invasive alterna-
tive to manometry in characterizing motility. We therefore sought to determine (1) whether distinct SSc clinical features asso-
ciate with decreased esophageal transit on scintigraphy; and (2) how such features compare to the previously described
extraintestinal clinical phenotypes described in patients with absent contractility and ineffective esophageal motility on
manometry.

Methods: Clinical and demographic features and patient reported outcomes were compared between patients with and
without delayed esophageal transit on scintigraphy. Patients were part of a prospective cohort of patients who had clinical
data and blood samples collected every 6 months during clinical visits. Scintigraphy-based whole gut transit was used to
measure transit time and the percent emptying in each part of the gut from the esophagus to the colon. Medsger scores
were used to evaluate SSc disease activity, UCLA-GIT scores were used to evaluate GI symptoms, and the COMPASS-
31 survey was used to evaluate symptoms of dysautonomia.

Results: Among 131 patients in our cohort, 79 (60%) had delayed esophageal transit and 52 (40%) did not. Patients with
delayed esophageal transit were more likely to have diffuse scleroderma [24 (32%) vs. 11 (22%); p=0.024]. Esophageal tran-
sit time negatively correlated with DLCO values (correlation coefficient: -0.317; p=0.014) and % esophageal emptying at
10 seconds was positively correlated with DLCO values (correlation coefficient: 0.339; p=0.0173). Secretomotor symptoms
were negatively associated with esophageal transit time (correlation coefficient -0.223; p=0.041). Interestingly, patients with
delayed esophageal transit had a higher median (IQR) diarrhea GIT score [0.5 (0-1) vs. 0 (0-1); p=0.050].

Conclusion: Our results suggest that esophageal scintigraphy is a useful tool that can identify patients with a more severe
SSc phenotype. Furthermore, patients with delayed esophageal transit on scintigraphy have similar clinical characteristics
to SSc patients with absent contractility diagnosed on manometry. Further studies are needed to determine whether esoph-
ageal scintigraphy may serve as non-invasive tool to identify SSc patients who may have specific GI and extraintestinal
complications.
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Clinical, demographic, and antibody data of our cohort separated by presence of esophageal transit delay.
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Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disease with a heterogeneous clinical expression
that heavily affects the functionality and quality of life of patients. Sarcopenia is an insidious complication of SSc, often poorly
recognized and underdiagnosed, but difficult to manage and with important prognostic repercussions. The aim of this study
was to evaluate the prevalence of sarcopenia in subjects with SSc, trying to obtain a characterization as complete as possi-
ble through a multidisciplinary approach.

Methods: Consecutive adult SSc patients were evaluated by a multidisciplinary team of rheumatologists, nutritionists and
physiotherapists to identify the presence of sarcopenia according to the diagnostic algorithm proposed by the EWGSOP2
consensus in 2019. After completing the SARC-F questionnaire, generally used for the case finding, the patients’ muscle
strength was measured with the hand grip test and the 5-times sit to stand test (5STS). Subsequently, the confirmation of
a possible sarcopenia was obtained by measuring the appendicular skeletal muscle mass (ASSM) by bioimpedance vector
analysis (BIVA), a method also used to identify subjects with a state of malnutrition. Finally, the severity of sarcopenia was
assessed using the following physical performance tests: short performance physical battery (SPPB - composite score of
balance tests, 4m linear walk and 5STS), time up and go (TUG - static balance and dynamic) and gait speed.

Results: Thirty-three SSc patients (87.8% female, mean age 61.2 ± 12 years) were evaluated. The SARC-F questionnaire
resulted pathological in 9 of them, whereas for the evaluation of muscle strength pathological values were observed in
42.4% and in 45.4% of the hand grip and 5STS tests, respectively. The ASSM/height ratio was used for the evaluation of
muscle mass and was found pathologically reduced in 37.2% of patients. Finally, physical performance tests had patholog-
ical results in 27.2% of SPPB, 9% of TUG and 15.1% of gait speed tests. According to the definitions proposed by the EWG-
SOP2, in our cohort sarcopenia was found in 13 (39.4%) SSc patients, of which 5 (15.1%) presented a severe form. In
addition, BIVA found malnutrition in 12 patients and this happened in combination with a sarcopenic state in 75% of cases.
Malnourished subjects had significantly lower hand grip strength values (p=0.007), worse SPPB scores (p=0.03), and longer
TUG times (p=0.05).

Conclusion: Sarcopenia emerges as a relatively frequent complication in SSc, with important repercussions on the
physical-dynamic sphere and a profound interrelationship with nutritional status. A multidisciplinary approach is essential
for an accurate diagnosis of sarcopenia in potentially high-risk individuals such as those with SSc.

Disclosure: M. Di Battista: None; A. Rossi: None; G. Pisano: None; R. Morganti: None; A. Della Rossa: None;
M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Otsuka, 2, UCB, 2.
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Background/Purpose: The occurrence of lower limbs macrovascular complications configuring lower extremities arterial
disease (LEAD) has been reported in Systemic Sclerosis (SSc) patients. Recently, digital ulcers (DUs), pulmonary arterial
hypertension (PAH), steroid use and active smoking/having stopped ≤3 years were identified as factors associated with
lower limbs amputation in a single-centre SSc cohort1. Our aim was the estimation of LEAD prevalence in: (i) the overall
SSc cohort and (ii) at-risk patients according to the above-mentioned features.

Methods: Consecutive SSc patients attending our centre for scheduled visits between October 2022 and April 2023 were
included. Patients without known LEAD with ≥1 feature associated to lower limb amputation, as described above1 were
referred for lower extremities arterial Doppler ultrasonography (DUS) performed by a single expert vascular surgeon.

Results: Among 192 SSc patients evaluated (93% females, 81% limited cutaneous involvement, 45% anti-centromere),
18 (9%) were previously diagnosed with LEAD, requiring revascularization interventions in 8 (44%) and amputations in
5 (28%). As compared to the remaining 174, they were older (median[1st-3rd quartile]: 75[69-79] vs 62[51-70] years;
p< 0.001), had a longer disease duration (20[15-27] vs 12[6-19] years; p:0.004), higher frequency of DUs (90% vs 54%;
p:0.001), especially at lower limbs (67% vs 12%; p< 0.001), more comorbidities (Charlson Comorbidity Index: 6[5-7] vs 3
[2-5]; p< 0.001), and were more frequently treated with prostanoids (67% vs 31%; p:0.002) and steroids (61% vs 31%;
p:0.010).

At least 1 LEAD risk factor was identified in 124/174 patients (71%) (DUs (77%); steroid use (40%); smoking (26%); PAH
(5%)). Among 41 patients so far evaluated by DUS, LEAD was detected in 13 (32%) (Table 1): 10 were asymptomatic (stage
I), 2 reported mild claudication (stage IIa), 1 reported pain also at rest (stage III). 10/13 were already on treatment with anti-

Table 1. Characterization of LEAD findings on DUS in 13 patients. Variables are expressed as n (%).
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platelets/anti-coagulants, in the remaining 3 patients low dose aspirin was added; the patient with LEAD stage III was
referred to angiographic study. As compared to 28 patients with a normal DUS, no differences were observed in clinical-
demographic features (Table 2).

Conclusion: Based on these preliminary data, in our SSc cohort the prevalence of diagnosed LEAD stands at 9%. However,
by selecting at-risk SSc patients (DUs, PAH, steroid use and smoking), LEAD signs on DUS were detected in 32% of them,
mostly free from lower limb symptoms and traditional CV risk-factors. This underlines the need to implement the diagnostic/
therapeutic work-up of SSc patients by performing lower extremities arterial DUS and including vascular surgeons in the
multidisciplinary team dedicated to SSc patients.

References. 1Bertolino et al. JSRD. 2020

The Authors would like to thank GILS Patient Association for kindly supporting this project.

Disclosure: M. Lazzaroni: None; L. Moschetti: None; E. Pedretti: None; P. Baggi: None; F. Franceschini: None;
S. Bonardelli: None; P. Airò: None.

Table 2. Comparison of demographic, clinical-therapeutic features and CV risk factors in patients with LEAD on DUS vs patients with normal DUS.
Categorical variables are expressed as n (%) and compared with Chi Squared/Fisher exact test; continuous variables are expressed as median
(1st-3rd quartile) and compared with Mann Whitney test. Abbreviations: BMI= Body Mass Index, CV= cardiovascular, PDE5= phosphodiester-
ase 5.
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Background/Purpose: Systemic sclerosis (SSc) patients with clinical features of another connective tissue disease (CTD)
may have different clinical characteristics from patients with SSc alone. Our aim was to compare the clinical characteristics
and survival of patients with SSc, SSc-overlap and SSc-mixed connective tissue disease (MCTD).

Table 1: Demographics and clinical characteristics
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Methods: This retrospective cohort study included SSc, SSc-overlap and SSc-MCTD patients from Australia, Hong Kong,
Malaysia, Singapore, and Thailand. SSc patients fulfilled the 2013 ACR-EULAR SSc classification criteria; SSc-overlap
patients also fulfilled the criteria for another CTD which included rheumatoid arthritis, systemic lupus erythematosus, or
inflammatory myositis; SSc-MCTD patients had anti-RNP antibody positivity and at least 3 of the following features (per
Alargon-Sergovia criteria): swollen hands, synovitis, myositis, Raynaud phenomenon (RP) and acrosclerosis/sclerodactyly.
Univariate comparison of clinical characteristics among groups was performed by analysis of variance or chi-square testing.
Survival analysis was performed using Kaplan-Meier curves.

Results: Among 2545 patients (11.3% from Singapore, 5.3% from Malaysia, 3.8% from Thailand, 3.3% from Hong Kong
and 76.3% from Australia), 250 (9.8%) had SSc-overlap syndrome, 164 (6.4%) had SSc-MCTD and 2131 (83.7%) had
SSc. SSc-overlap and SSc-MCTD, respectively, occurred more frequently in the Asian (SSc-overlap: 13.2%-17.9%; MCTD:
8.3%-31.8%) vs Australian (SSc-overlap: 8.2%; MCTD: 3.7%) cohorts. SSc patients were more likely to have diffuse cuta-
neous SSc, significantly higher modified Rodnan skin score (11.2 ± 9.8 in SSc vs 9.0 ± 9.0 in SSc-overlap vs 6.5 ± 7.2 in
SSc-MCTD, p< 0.001), gastrointestinal involvement, higher % predicted forced vital capacity (89.0 ± 22.8 in SSc vs 84.6
± 23.5 in SSc-overlap vs 80.1 ± 19.9 in SSc-MCTD, p< 0.001) and digital ulcerations as compared to SSc-overlap and
SSc-MCTD patients. Arthritis and myositis were significantly more prevalent in SSc-overlap and SSc–MCTD than in SSc

Figure 1: Survival by diagnosis group
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patients. RP was more frequent in SSc-MCTD than in SSc and SSc-overlap patients. At baseline, more patients with SSc
(27.7%) and SSc-overlap (21.2%) were in NYHA III/IV than MCTD (15.3%; p< 0.001). There was no significant difference
in the frequency of interstitial lung disease and pulmonary arterial hypertension in the 3 groups. Anti-centromere antibody
was more frequently seen in SSc patients, and anti-topoisomerase I antibody in SSc-overlap and SSc patients; other anti-
bodies including anti-PM/Scl, double-stranded DNA, rheumatoid factor, anti-Ro, anti-La and Jo-1 were significantly less fre-
quent in the SSc group compared to the SSc-overlap and SSc-MCTD groups. SSc-MCTD and SSc-overlap patients were
also more likely to receive immunomodulators than SSc patients (Table 1). Overall survival was better in SSc-MCTD than
SSc or SSc-overlap (p=0.011) (Figure 1).

Conclusion: Our study showed significant differences in the clinical characteristics and survival outcomes in patients with
SSc, SSc-overlap and SSc-MCTD.

Disclosure: S. Ng: None; S. Saffari: None; W. Stevens: None; J. RAJA: None; S. Wangkaew: None; G. Ho: None;
G. Teng: None; S. Proudman: None; M. Nikpour: AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, GSK, 2, 6, Janssen
Pharmaceuticals, 2, 5, 6; A. Low: Boehringer-Ingelheim, 6, Janssen, 6.
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Background/Purpose: In clinical practice, we often wait for progression of interstitial lung disease (ILD) in systemic sclerosis
(SSc) to initiate or escalate therapy. Similarly, progressive SSc-ILD patients are recruited into trials to enrich for further pro-
gression. These strategies assume that patients with recent ILD progression have a higher risk for further progression. Here,
we assessed whether ILD progression predicts subsequent progression using four definitions of progressive disease.

Methods:We included all SSc patients from two expert SSc centers who had ILD on HRCT and consecutive annual forced
vital capacity (FVC) measurements. For the primary analysis, ILD progression was defined as absolute FVC decline ≥5% over
12 months. Patients were grouped into progressors (FVC ≥5% decline) and non-progressors (all others). At the next annual
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follow up visit, all patients were again assessed for ILD progression. In secondary analyses, we applied other definitions of
progression such as:

1. 2022 ATS/ERS/JRS/ALAT PPF guideline criteria with (1) worsening of respiratory symptoms; (2) absolute decline in FVC
≥5% or in DLCO ≥10% and (3) disease progression on HRCT over 12 months
2. INBUILD PF-ILD criteria with (1) FVC decline ≥10%, (2) FVC decline >5%-< 10% and worsening of respiratory symptoms
or an increased extent of fibrosis on HRCT, or (3) worsening of respiratory symptoms and an increased extent of fibrosis
within 24 months
3. Composite criteria with decline in FVC ≥10%; or FVC ≥5%-9% and DLCO >15%.

Multivariable logistic regression was applied, adjusting for known risk factors of ILD progression, including treatment.

Results: In total, 231 SSc-ILD patients were included (Table 1). At 12 months, 71 (30.7%) showed FVC decline >5% and
were classified as progressors. In multivariable logistic regression ILD progression was significantly protective for further pro-
gression at the next annual follow-up (Odds Ratio 0.28, 95%CI 0.12-0.63, p=0.002, Figure1a). When other definitions of

Table1: Baseline characteristics and death of patients fulfilling different definitions for ILD progression
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progression were applied, similar results were obtained: 39 (19%) fulfilled the PPF guideline criteria, 89 (39%) the PF-ILD cri-
teria and 33 (14%) the composite criteria. Multivariable regression analysis adjusted for age, sex and treatment (PPF), for age
and sex (composite) and for age, sex, anti-Topoisomerase I antibody (ATA), modified Rodnan skin Score (mRSS), baseline
FVC and treatment (PF-ILD) showed the same direction as the primary analysis (Figure1b-d).

Conclusion: SSc-ILD progression does not predict further progression using any definition of ILD progression. These
results challenge current treatment practice, since waiting for progression to initiate or escalate treatment does not seem
to be the adequate strategy.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer-Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Roche, 2, 6, 12, Support for travel; L. Petelytska: None;
H. Fretheim: actelion, 5, bayer, 2, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 5; T. Aaløkken: Boehringer-
Ingelheim, 6;M. Becker: Amgen, 6, Bayer, 6, GSK, 6, Mepha, 6, MSD, 6, Novartis, 6, Vifor, 6; H. Jenssen Bjørkekjær:
Janssen, 5; C. Brunborg: None; C. Bruni: AbbVie/Abbott, 5, Boehringer-Ingelheim, 2, 12, Travel Support, Eli Lilly, 6;
C. Clarenbach: AstraZeneca, 1, 6, Boehringer-Ingelheim, 1, 6, CSL Behring, 1, 6, Daiichi Sankyo, 1, GlaxoSmithKlein(-
GSK), 1, 6, Grifols, 1, 6, Merck/MSD, 1, OM Pharma, 1, 6, Sanofi, 1, 6, Vifor, 1, 6; P. Diep: Boehringer-Ingelheim,
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6;M. Durheim: Boehringer-Ingelheim, 2, 5, 6, Roche, 6;M. Elhai: AstraZeneca, 12, Travel to Congress support, Jans-
sen, 12, Congress support; T. Frauenfelder: Boehringer-Ingelheim, 6; S. Jordan: None; E. Langballe: None;
O. Midtvedt: None; C. Mihai: Boehringer-Ingelheim, 2, 5, 6, Janssen, 2, MED Talks Switzerland, 2, Mepha, 2, PlayTo-
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Background/Purpose: Progression of interstitial lung disease (ILD) reduces long-term survival in patients with systemic
sclerosis (SSc), and aggressive treatment and tight monitoring should be considered. Conversely, identifying stable SSc-
ILD patients over time is important in clinical practice to avoid overtreatment and facilitate inclusion into clinical trials. The
objective was to determine predictive factors for stable ILD in SSc.

Methods: We included all SSc patients who had ILD on HRCT from two expert SSc centers with well characterized SSc
cohorts. Consecutive annual lung function tests including forced vital capacity (FVC) and diffusing capacity for carbon mon-
oxide (DLCO), and comprehensive serial clinical and imaging assessments were evaluated. Patients were defined as long-
term stable ILD if no progression was observed over three years, using the following definitions for ILD progression:

(A) FVC decline ≥5% over 12 months

Disease characteristics of stable patients not fulfilling the different definitions for ILD progression over an observation period of 3 years

Table 2: Variables predicting significantly (red) or numerically (orange) stable ILD using the competing definitions for ILD progression assessed with
univariable logistic regression
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(B) 2022 ATS/ERS/JRS/ALAT guideline progressive pulmonary fibrosis (PPF) criteria with (1) worsening of respiratory symp-
toms; (2) absolute decline in FVC ≥5% or in DLCO≥10% and (3) disease progression on HRCT over 12 months

(C) INBUILD progressive fibrosing ILD (PF-ILD) criteria with (1) relative FVC decline ≥10%, (2) relative FVC decline ≥5-< 10%
and worsening of respiratory symptoms or an increased extent of fibrosis on HRCT, or (3) worsening of respiratory symp-
toms and an increased extent of fibrosis within 24 months.

Multivariable logistic regression was applied, adjusting for known risk factors for ILD progression, including treatment, to
identify predictors of stable ILD.

Results: In total, 231 SSc-ILD patients were included (Table 1). We identified 75 (32%) patients with stable ILD over mean
three years defined by no FVC decline≥5%, 133 (58%) defined by no PPF guideline criteria and 105 (45%) by no INBUILD
PF-ILD criteria. Factors predicting long-term stable ILD varied in univariable logistic regression depending on which definition
was applied and no consistent factors could be identified (Table 2). Multivariable logistic regression models also varied
based on the applied definition. Stable ILD as defined by no FVC >5% decline was predicted by lower baseline FVC
(Figure 1A). Stable ILD defined by no PPF criteria and no PF-ILD criteria was significantly predicted by the absence of dcSSc
and of ground glass opacities on HRCT (Figure 1B and C).

Conclusion: Long-term stable ILD in SSc occurs but varies based on which definition is applied. Prediction of stability is
challenging, highlighting the necessity of comprehensive disease assessment and monitoring.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer-Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
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H. Fretheim: actelion, 5, bayer, 2, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 5; T. Aaløkken: Boehringer-
Ingelheim, 6; M. Becker: Amgen, 6, Bayer, 6, GSK, 6, Mepha, 6, MSD, 6, Novartis, 6, Vifor, 6; C. Brunborg: None;

Figure 1: Variables predicting stable ILD using (A) FVC ≥5% decline, (B) PPF and (C) PF-ILD assessed with multivariable logistic regression
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Background/Purpose: We have previously shown that short term progression of interstitial lung disease (ILD) in systemic
sclerosis (SSc) is associated with mortality. However, it is less clear how multiple progressive ILD events over years affect
mortality. The objective was to determine the number of progressive SSc-ILD events over three years and assess its impact
on mortality.

Methods: We included all SSc patients from two expert SSc centers with well characterized SSc cohorts who had ILD on
HRCT, consecutive annual lung functions including forced vital capacity (FVC) and diffusing capacity for carbon monoxide
(DLCO) and comprehensive serial clinical and imaging assessments available. ILD progressive events were observed over
a follow-up period of 3 years segregated in no, 1 or >1 progressive event using:

(A) FVC ≥5% decline over 12 months
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(B) 2022 ATS/ERS/JRS/ALAT guideline progressive pulmonary fibrosis (PPF) criteria with (1) worsening of respiratory symp-
toms; (2) absolute decline in FVC ≥5% or in DLCO ≥10% and (3) disease progression on HRCT over 12 months

(C) INBUILD progressive fibrosing ILD (PF-ILD) criteria with (1) relative FVC decline ≥10%, (2) relative FVC decline ≥5-< 10%
and worsening of respiratory symptoms or an increased extent of fibrosis on HRCT, or (3) worsening of respiratory symp-
toms and an increased extent of fibrosis within 24 months

(D) Composite decline with FVC ≥10% decline; or FVC ≥5%-9% and DLCO ≥15% over 12 months

Figure 1: Prevalence of number of progressive events applying different definitions of progressive ILD

Figure 2: Survival estimates segregated by number of progressive events using FVC ≥5% decline (p=0.008); (B) composite decline (p=0.015),
(C) PPF (p=0.169) and (D) PF-ILD (p<0.001)
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Survival was assessed with Kaplan-Meier survival estimates. Multivariable Cox regression was applied, adjusting for known
risk factors including treatment to identify the impact of multiple progressive ILD events on mortality.

Results: In total, 231 SSc-ILD patients were included. The number of progressive events varied depending on the applied
definition, with FVC ≥5% decline showing >1 event over 3 years in 17%, compared to 5% using composite decline, 7%
using PPF and 11% using the PF-ILD criteria (Figure 1). Over the observation period of 7.7 (SD3.9) years, 81 (35%) died.
When assessing the impact of number of events on survival by Kaplan Meier estimates, we found significant difference for
FVC ≥5% decline, composite decline, PF-ILD but not PPF (Figure 2).When assessing the impact of number of progressive
events on mortality compared to no progression adjusted for other known risk factors, we identified that >1 events of PF-
ILD and composite decline were associated with increased mortality (Figure 3).

Conclusion: ILD progression has a major impact on long-term outcome with even one event of FVC≥5% decline reducing
long-term survival, but with multiple events further reducing survival. It is therefore of high importance to prevent progression
in SSc-ILD to improve survival.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer-Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Roche, 2, 6, 12, Support for travel; L. Petelytska: None;
H. Fretheim: actelion, 5, bayer, 2, Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 5; T. Aaløkken: Boehringer-
Ingelheim, 6; M. Becker: Amgen, 6, Bayer, 6, GSK, 6, Mepha, 6, MSD, 6, Novartis, 6, Vifor, 6; C. Brunborg: None;
C. Bruni: AbbVie/Abbott, 5, Boehringer-Ingelheim, 2, 12, Travel Support, Eli Lilly, 6; C. Clarenbach: AstraZeneca,
1, 6, Boehringer-Ingelheim, 1, 6, CSL Behring, 1, 6, Daiichi Sankyo, 1, GlaxoSmithKlein(GSK), 1, 6, Grifols, 1, 6,
Merck/MSD, 1, OM Pharma, 1, 6, Sanofi, 1, 6, Vifor, 1, 6; P. Diep: Boehringer-Ingelheim, 6, Roche, 6;R. Dobrota: Acte-
lion, 5, 6, Amgen, 5, Articulum Fellowship, sponsored by Pfizer, 5, Boehringer-Ingelheim, 6; M. Durheim: Boehringer-
Ingelheim, 2, 5, 6, Roche, 6; M. Elhai: AstraZeneca, 12, Travel to Congress support, Janssen, 12, Congress support;

Figure 3: The impact of number of progressive ILD events using (A) FVC ≥5% decline; (B) Composite decline; (C) PPF and (D) PF-ILD on mortality
compared to no even
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Background/Purpose: Individuals with self-identified Black race have a higher incidence of systemic sclerosis (SSc),
develop SSc at a younger age, and have a more severe clinical phenotype than their White counterparts. To understand
the roles autoantibodies may play in driving racial variation in disease severity, we compared autoantibody distribution and
associated phenotypes between cohorts of Black and White individuals from the US multicenter Genome Research in Afri-
can American Scleroderma Patients (GRASP) cohort and the Johns Hopkins Scleroderma Center cohort, respectively.

Methods: 803 Black and 2178 White patients with SSc had systematic autoantibody testing for anti-centromere (ACA),
anti-RNA-polymerase III (POLR3), anti-Scl70, anti-PMSCL, anti-NOR90, anti-ThTo, anti-Ku, anti-U3RNP, and anti-Ro52
using the Euroimmun platform and anti-U1RNP using a commercial ELISA assay. 93.7% and 94.2% of individuals in the
Black and White cohorts met 2013 ACR/EULAR criteria for SSc. Autoantibody frequency was compared between the two
groups. To assess the effect of autoantibodies on the association between race and clinical outcomes, odds ratio coeffi-
cients for race from multivariable models including and excluding autoantibodies were compared. Multivariable logistic
regression analyses were performed to assess the association between each autoantibody and clinical outcomes. Clinical
outcomes included common manifestations of SSc, and organ-specific disease severity.
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Results: Comparing these self-reported racial groups, the Black cohort had a higher mean modified Rodnan skin score and
higher rates of pulmonary fibrosis; Black individuals had higher rates of severe Raynaud’s phenomenon, skin, gastrointesti-
nal and lung disease. Statistically significant differences were seen in autoantibody distribution between the Black and White
cohorts (Figure 1). Among the Black cohort, anti-Scl70 (28%), anti-U1RNP (27%), and anti-U3RNP (19%) were most com-
mon while the White cohort was enriched for ACA (33%) and anti-POLR3 (19%). In multivariable models, anti-Scl70 was
associated with diffuse skin disease, severe cutaneous disease, pulmonary fibrosis and severe lung disease (Table 1).
Anti-U3RNP was associated with diffuse skin disease, telangiectasias, calcinosis, and severe Raynaud’s phenomenon.
Anti-POLR3 was associated with severe skin and renal disease. Adjusting for autoantibodies decreased the effect of race
on clinical outcome by 17%, 10% and 10% for FVC< 70%, severe lung and heart disease respectively; it increased the effect
of race by 18% for severe skin and 44% for severe kidney disease (Table 2).

Conclusion: This study is the largest systematic analysis of autoantibody responses and associated clinical phenotypes in a
geographically diverse population of Black individuals with SSc. Black and White individuals with SSc had distinct autoanti-
body distributions. Antibodies common in the Black cohort (anti-Scl70, anti-U1RNP, anti-U3RNP, anti-ThTo) commonly
associate with severe skin disease and interstitial lung disease. However, differences in autoantibody distributions explain
only a small fraction of the racial effects on clinical outcomes for FVC< 70%, severe lung and heart disease.

Figure 1: Distribution of autoantibodies among individuals in Black and White cohorts who underwent autoantibody testing. Numbers do not
add up to 100% due to autoantibody overlap. ACA=anti-centromere antibody, POLR3=anti-RNA polymerase III, anti-Scl70=anti-topoisomer-
ase, Ab negative refers to a group that underwent Euroimmun testing and testing for U1RNP but was not positive for any detectable anti-
bodies. Comparison of autoantibody frequency using Chi-squared testing and Fisher’s exact testing was done as appropriate. * p<0.05, **
p<0.005, *** p<0.0005.
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Table 1a and 1b: Multivariable regressions assessing association between autoantibodies and clinical outcomes were conducted. These models
controlled for the covariates of sex, age of symptom onset, disease duration, race and diffuse skin disease (for non-cutaneous outcomes). Pulmo-
nary, cardiac and vascular analyses also controlled for history of smoking. Autoantibodies included ACA, POLR3, PMSCL, Ku, ThTo, Nor90,
U1RNP, U3RNP, Ro52. Statistically significant associations were seen for ACA, POLR3, U3RNP, Scl-70 and PMSCL, the data for which is
included in this table. Conversely, no statistically significant associations were seen for Ku, ThTo, Nor90, U1RNP, and Ro52. Analyses in
Table 1a assess the associations between autoantibodies and common clinical outcomes in SSc. Analyses in Table 1b evaluate the association
between autoantibodies and organ specific disease severity as defined by a Medsger severity score of 3 or 4. * p<0.05, ** p<0.005, ***
p<0.0005 † Covariate of smoking status (ever versus never smoked cigarettes was included in the multivariate analysis)

Table 2: Ratio of odds: Multivariable regressions were done. Model A refers to a multivariable regression assessing association between race and
clinical outcomes controlling for the covariates of sex, age of symptom onset, disease duration, and diffuse skin disease. Pulmonary, cardiac and
vascular outcomes controlled for history of smoking. Model B refers to multivariable regression assessing association between race and clinical
outcomes, controlling for the previous covariates, as well as the tested antibodies (ACA, POLR3, PMSCL, Ku, ThTo, Nor90, U1RNP, U3RNP
Ro52). Ratio of odds refers to the ratio between the coefficient for race in Model B and the coefficient for race in Model A. Upper and lower bounds
of the ratio of odds are calculated based on 5000 random samples of the data. * statistical significance
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Background/Purpose: Systemic sclerosis (SSc) is a rare autoimmune connective tissue disease that can affect multiple
organs including the heart. Primary heart involvement in SSc refers to the presence of cardiac fibrosis, inflammation, and
dysfunction in the absence of pulmonary hypertension (PH). Although PH is usually considered one of the major risk factors
for death in SSc patients, diastolic dysfunction (DD) has been proposed as an independent predictor of mortality, which may

Table 1: Difference in variables between patients with left ventricle diastolic dysfunction and not. Bold indicates p-value<0.05. LVDD: left ventricle
diastolic dysfunction; TAPSE: tricuspid annular plane systolic excursion, LVEF: left ventricle ejection fraction; RV: right ventricle; LA: left atrium; RA:
right atrium; CVRF: cardiovascular risk factors; AGEs: advanced glycation end products; ATA: anti-topoisomerase antibodies; ACA: anticentro-
mere antibodies; NT-proBNP: aminoterminal pro B-type natriuretic peptide.
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be more robust than PH. Early identification and management of heart complications in SSc patients are crucial to prevent
further deterioration and improve treatment outcomes. However, myocardial damage caused by SSc is often poorly under-
stood, and the long-term effects and prognosis remain unknown.

Our purpose is to study the prevalence and factors associated with left ventricular DD (LVDD) in a cohort of patients
with SSc.

Methods: Cross-sectional study of 75 patients with SSc evaluated between Feb/2022 and Feb/2023. We classified patients
as having LVDD as recommended by the 2016 American Society of Echocardiography/European Association of Cardiovascu-
lar Imaging (ASE/EACVI) guidelines. We compared the presence of factors associated with LVDD by performing first a bivariate
analysis and lately a logistic regression adjusting by confounders (age, arterial hypertension (AH) and body mass index (BMI)).

Results:Of the 75 patients, 27 (36%) had LVDD and 48 (64%) had normal diastolic function. Table 1 shows compared char-
acteristics of both groups. Older age, AH, BMI, the total number of cardiovascular risk factors (CVRF), advanced glycation
end products (AGEs), NT-proBNP levels, impairment of the right ventricular (RV) free wall strain, and lower left atrial
(LA) strain reservoir function were significantly associated with having LVDD (Table 1), while classical parameters of ventric-
ular function, such as left ventricular ejection fraction or tricuspid annular plane systolic excursion were not. After adjusting for
confounding factors in the logistic regression, the presence of anticentromere antibodies (ACA) conferred a risk 32 times
higher (OR 32.15 95%CI [1.3;775.86], p=0.03) for presenting LVDD than having anti-topoisomerase antibodies. An increase
in 1 unit of AGEs also augmented the risk of LVDD almost 5 times (OR 4.9 95%CI [1.3;18.43], p=0.018).

Conclusion: LVDD is highly prevalent in SSc, particularly in elderly patients with a higher BMI, AH and more CVRF. LVDD is
associated with higher levels of NT-proBNP and findings in less classical echocardiographic parameters like the RV free wall
strain impairment and lower LA strain function. ACA and higher level of AGEs were associated with a significant increased
risk of LVDD after adjusting for confounders. These findings highlight the importance of regular cardiovascular monitoring
in SSc patients and the potential value of using new echocardiographic parameters to identify those at risk for LVDD.

Disclosure: I. Carri�on-Barberà: None; L. Triginer: None; L. Tío: None; A. Pros: None; L. Belarte Tornero: None;
S. Valdivielso More: None; S. Ruiz Bustillo: None; J. Vime Jubany: None; N. Farré L�opez: None; R. Morales
Murillo: None.

Abstract Number: 0648

Incidence and Prevalence of Malnutrition and Its Impact on Mortality in
the Multicentre Singapore Systemic Sclerosis Cohort

Bochao Jiang1, Ennaliza Salazar2, Seyed Ehsan Saffari3, Gim Gee Teng4, Xin Rong Lim5, Sue-Ann Ng2, Amelia Santosa6,
Cassandra Hong2 and Andrea Hsiu Ling Low7, 1Ministry of Health Holdings, Singapura, Singapore, 2Singapore General
Hospital, Singapore, Singapore, 3Center for Quantitative Medicine, Duke-NUS Medical School, National University of
Singapore, Singapore, Singapore, 4Alexandra Hospital, Department of Medicine, Division of Rheumatology, National
University Health System, Singapore, Singapore, 5Tan Tock Seng Hospital, Singapore, Singapore, 6Division of
Rheumatology, Department of Medicine, National University Hospital, National University Health System, Singapore,
Singapore, 7Department of Rheumatology and Immunology, Singapore General Hospital, Singapore, Singapore

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I: Research
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

1295



Background/Purpose: Gastrointestinal (GI) involvement is common in patients with systemic sclerosis (SSc), and may lead to
malnutrition that adversely affects quality of life, morbidity andmortality. The Global Leadership Initiative on Malnutrition (GLIM) cri-
teria is a new criterion reported to have better sensitivity in detecting malnutrition than the Malnutrition Universal Screening Tool.

Aim: To determine 1) the incidence and prevalence of malnutrition using GLIM criteria 2) the impact of malnutrition on mortality.

Methods: From 1st of January 2008 to 31st of December 2020, patients fulfilling the SSc ACR/EULAR 2013 criteria were
recruited from 3 tertiary rheumatology centres into the Systemic Sclerosis Cohort Singapore (SCORE) cohort. Baseline
demographics, disease characteristics, medications and mortality were recorded. Patients with < 6 months followup were
excluded from analysis. To fulfil malnutrition with GLIM criteria, at least 1 phenotypic and 1 etiologic criteria are required.
For phenotypic criterion, we used BMI < 18.5 (< 70 years old) or BMI < 20 ( >70 years old); for etiologic criterion, we used
presence of any one of severe vasculopathy, modified Rodnan skin score > 15, pulmonary hypertension, forced vital capac-
ity < 70%, cardiac involvement, renal crisis, total gastrointestinal tract score > 1.00. Univariate analysis using chi-square test
was performed, with p-values < 0.05 considered statistically significant.

Results: Of 345 SSc patients, mean age at baseline visit was 51.8 years, with mean disease duration of 6.3 years. More
patients were positive for anti-Scl70 (37.7%) than anti-centromere antibody (19.1%). Mean body mass index was 22.5
(Table 1). Prevalence of malnutrition at baseline visit was 14.5%. Cumulative incidence of malnutrition was 2% at 2 years
and 6.4% across the follow-up period (median 47 months). Presence of malnutrition at baseline visit was not associated with
mortality, although ever presence of malnutrition during the follow up period was associated with an increased risk of mor-
tality [OR 4.47 (95%CI 3.67-5.26), p-value 0.0008].

Conclusion: This study highlights the burden of malnutrition in SSc patients. Among patients with malnutrition, majority ful-
filled GLIM criteria for malnutrition at first visit. The persistence or development of malnutrition throughout the follow-up
period was significantly associated with mortality.

References:

1. Santosa A, et al. Lung and Gastrointestinal Complications are Leading Causes of Death in SCORE, a Multi-Ethnic
Singapore Systemic Sclerosis Cohort. Scand J Rheumatol 2016; 45:499-506
2. Cederholm T et al. J Cachexia Sarco Muscle 2019;10:207-217
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Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune fibrotic disease with highly variable type and
severity of organ involvement. Pathological changes in the skin, lungs, gastrointestinal tract, kidneys and heart determine
clinical outcomes, with cardiopulmonary complications being the main cause of mortality, and musculokeletal changes
and loss of hand function driving morbidity and disability. Early identification of the disease has been targeted in clinical trials
in order to identify windows of opportunities for intervention, before organ damage becomes irreversible. Here we review
how early SSc is defined in the literature and propose a paradigm shift in definition.

Table 1: Clinical diagnosis criteria for early SSc
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Methods: Structured, targeted searches were conducted by two reviewers in PubMed, Google Scholar, Google, and Clin-
icalTrials.gov in November 2021 and updated in March 2023. Search terms included ’early systemic sclerosis’, ’early sys-
temic sclerosis criteria’, ’patients with early systemic sclerosis’, ’opportunities in early systemic sclerosis’, ’early
scleroderma criteria’ and ’early systemic sclerosis definition’ to identify publications, treatment guidelines and clinical trial
records.

Results: Published evidence defining early SSc included 103 publications, three clinical guidelines and 16 clinical trial
records. Early SSc is commonly defined by one of four classification criteria (ARA, 1980; LeRoy and Medsger; Koening,
2008; or ACR/EULAR, 2013) (Table 1), often alongside a time from first non-Raynaud’s symptom (Table 2). However, there
was no universal consensus on what this duration should be (generally ranging from 2 to 5 years). The key finding was the
significant heterogeneity in definitions used across the literature (Table 2); however, there was consensus that Raynaud’s
phenomenon is usually the first sign. Some publications even used their own variations of the classification criteria. The
aim of each of the main definitions was to improve the early identification of patients, with studies adding additional criteria
to provide further clarity and/or to aid treatment decisions to avoid early disease damage and burden.

Conclusion: There is no clear consensus on the optimal clinical classification criteria or disease onset duration that should
be used to define early SSc. This is likely due to the differing rationale behind existing research. A common drive for a defini-
tion of ’early’, aligned with ’potentially reversible’, may be true at different times across different organs. Since the goal to
treat early SSc patients is to prevent irreversible organ damage, we would suggest that early is not considered as a factor
of time, but of severity of organ involvement, and would recommend a consensus statement exercise to align on an appro-
priate definition.

Disclosure: F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, capella, 2, Chemo-
mab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5;M. Woods: None;M. Ehlers: Boehringer Ingel-
heim, 3; S. Di Donato: None.

Table 2: Definitions of early SSc in the literature
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Background/Purpose: Systemic sclerosis (SSc) is a systemic rheumatic disease that restricts participation in various life
roles, including in the workplace. Our objectives were to identify the job sectors where people with SSc work, and compar-
atively evaluate health factors, work factors and workplace accommodations between those who are employed and not
employed.

Methods: A cross-sectional survey was conducted of employed and unemployed individuals with SSc. Demographics, sec-
tor of employment, health factors, non-disease related variables, frequency of disease flares, and the need, availability and
use of various workplace supports were collected.

Results: We report 140 participants (108 (77.1%) women, 32 (22.9%) men) where 110 (78.6%) were employed and
30 (21.4%) not employed. Sectors in which the participants worked were Education/Health/Sciences/Arts (n=51 (36.4%),
Sales/Retail (n=23, 16.5%), Banking/Insurance/Business/Technology (n=22, 15.7%), Government (n=15, 10.7%), Con-
struction/Utilities (n=10, 7.1%), and Manufacturing/Agriculture/Mining/ Logging (n=10, 7.1%), with no difference in employ-
ment across job sectors (p=0.69). The employed have a significantly lower mean age (48.4 versus 54.3 years), higher level of
education (77.3% post-secondary education versus 22.7% without post-secondary education), and higher income (44.8%
income >$100,000, 32.3% income $60,000-$100,000, 22.9% income of $10,000-$59,999). Those who had no flares had
the highest employment rate (41.7%), compared to those who had 1-2 flares (35.2%) and ≥3 flares (23.1%). The availability
of workplace accommodations differed significantly between the employed and unemployed: flexible hours (75.2% versus
41.4%, p=0.005), more rest periods (81.8% versus 46.7%, p=0.0001), special equipment (87.5% versus 50%,
p< 0.0001), and alternative work-schedule flexibility (70.2% versus 38.8%, p=0.003).

Conclusion: Health factors alone do not differentiate those who are employed and not employed. This study lays the
groundwork for where SSc-specific efforts in workplace policies and practices should be directed.

Disclosure: H. Jazayeri: None; Z. Ahmad: None; M. Gignac: None; S. Johnson: None.
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Background/Purpose: The aim of this study is to describe the nailfold video-capillaroscopy (NVC) findings in patients with
interstitial lung disease associated to connective tissue diseases (CTD-ILD), interstitial pneumonia with autoimmune features
(IPAF) or undifferentiated autoimmune interstitial pneumonia (uAIP), and to assess the association of ILD features with abnor-
mal NVC findings.

Methods: This is a cross-sectional study from a multicenter prospective registry (NEREA) of patients with a clinical diagnosis
of ILD in the context of an autoimmune disease including CTD-ILD, IPAF or uAIP, from 10 hospitals in Madrid. All patients
with available data on NVC were included. NVC studies were performed according to standardized definitions from the
EULAR study group on capillaroscopy. Main outcome: abnormal NVC pattern (including systemic sclerosis [SSc] pattern
and non-SSc pattern).Independent variables: radiographic patterns grouped as UIP (usual interstitial pneumonia), NSIP
(non-specific interstitial pneumonia) and others. Covariates: demographics, clinical diagnosis. Statistics: For bivariate asso-
ciations, Student’s t-test, Mann-Whitney test or Kruskal-Wallis test were used for the analysis of continuous variables while
categorical variables were analyzed with Chi-square or the Fisher test. A logistic regression multivariate model was also run
(Odds ratio (OR) and 95% Confidence Interval [CI]).

Results: Seventy six patients with a mean age of 61.4 ± 13.3 years (66% women) were included (Table 1). Main clinical
groups were IPAF (33 patients, 43.4%) and SSc (16 patients, 21.1%). NVC was classified as normal/minimal changes in
36 (47.4%), SSc-pattern in 19 (15%) and non-SSc pattern in 21 (27.6%) patients, respectively. Abnormal NVC was associ-
ated with younger age (p=0.016), Raynaud’s phenomenon (p=0.003), and a non-UIP pattern on CT (p=0.001). There were
statistically significant differences among clinical subgroups (p< 0.001), with a higher number of abnormal NVC in SSc and
IIM groups. With regards to antibody status, an abnormal NVC pattern was associated with positive ANA (p=0.002) and
SSc-specific antibodies (p=0.002). Although abnormal NVC was associated with Raynaud’s phenomenon, in our cohort
we also found abnormal NVC in 14 out of 40 patients (35%) without this manifestation. NVC features are detailed in table 2.

In the multivariate analysis, non-UIP patterns (NSIP and others), CTD and Raynaud’s phenomenon were independently
associated with abnormal NVC (table 3).

Conclusion: NVC may be a useful tool in the assessment of patients with autoimmune ILD. Besides the acknowledged
association of NVC lesions with SSc and IIM, our findings support that performance of NVC may help identify an underlying
autoimmune disease in patients with ILD and a non-UIP radiographic pattern.
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Table 1. Patients characteristics. SSc=systemic sclerosis, IIM=idiopathic inflammatory myopathy, IPAF=interstitial pneumonia with autoimmune
features, uAIP=undefined autoimmune interstitial pneumonia, CT=computerized tomography, UIP=usual interstitial pneumonia, NSIP=non-
specific interstitial pneumonia, PFT=pulmonary function tests, FVC=forced vital capacity, DLCO= Diffusing capacity for carbon monoxide.
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Table 2. NVC features according to clinical diagnosis. SSc=systemic sclerosis, IIM=idiopathic inflammatory myopathy, IPAF=interstitial pneumonia
with autoimmune features, uAIP=undifferentiated autoimmune interstitial pneumonia

Table 3. Abnormal NVC associations (multivariate analysis). CT=computerized tomography, UIP=usual interstitial pneumonia, NSIP=non-specific
interstitial pneumonia, CTD=connective tissue disease, IPAF=interstitial pneumonia with autoimmune features, uAIP= undifferentiated autoim-
mune interstitial pneumonia, RA=rheumatoid arthritis *Other patterns= organising pneumonia, lymphocytic interstitial pneumonia, micronodular/
peribronchovascular abnormalities. **CTD=connective tissue disease (systemic sclerosis, idiopathic inflammatory myopathy, mixed connective
tissue disease, Sjögren’s syndrome, systemic vasculitis).
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Background/Purpose: Systemic sclerosis (SSc) is a multisystem fibrosing autoimmune disease with a high mortality rate.
Ethnicity can influence prevalence and disease characteristics in SSc. Less is known about SSc-associated interstitial lung
disease (SSc-ILD), an important subgroup with even higher mortality rate. We investigate whether there are ethnic variations
in people with SSc-ILD.

Methods: We conducted a retrospective cohort study of the Toronto Scleroderma Program – a network of academic and
community clinics (1970-2023). Ethnicity was self-reported and categorized as Caucasian, Black, East-Asian, South Asian,
or First Nations. We evaluated differences in demographics, disease manifestations, comorbidities, and survival in people
with SSc-ILD. Kaplan-Meier survival curves were used to determine median survival and survival at 1-5, 10, 15, and
20 years. A Cox proportional hazards model estimated survival, adjusting for age, age of diagnosis, disease duration, and
comorbidities.

Results: 405 people with SSc-ILD were included with n=234 (58%) Caucasian, n=57 (14%) South-Asian, n=49 (12%) East-
Asian, n=28 (7%) Black, n=16 (4%) First Nation and n=22 (5%) Other. The median age at SSc diagnosis was significantly
younger for First Nations ethnicity compared to Caucasian (38.4 years versus 52.0 years, p< 0.01). More Caucasians,
South-Asians, and East-Asians had limited disease (53.2%, 51.8%, 53.1%), while more Black and First Nation had diffuse
disease (57.1%, 62.5% respectively). Esophageal dysmotility was more common in Black and First Nations (96.4%,
93.8% respectively) than Caucasians, South Asians, and East Asians (88.5%, 80.7%, 71.4% respectively, p=0.01). Coro-
nary artery disease occurred more frequently in First Nations (18.8%) than Caucasians, South Asians and East Asians
(11.5%, 3.5%, 6.1%, p=0.04). East Asians had significantly better 10-year survival 93.2% (95%CI 85%, 100%) than Cauca-
sians 78.3% (95%CI 72.1%, 85.1%). People of First Nations ethnicity appeared to have worse 10-year survival of 65.9%
(95%CI 42.9%, 100%) but this was not statistically significant. In the adjusted survival analysis, age at diagnosis
(p< 0.001) was an independent risk factor mortality, whereas ethnicity was not associated with mortality.

Conclusion: Ethnic variations in demographics, disease manifestations and comorbidities exist in SSc-ILD yet this does not
result in significant differences in survival across ethnicities.
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune rheumatic disease characterized by significant vascular
abnormalities due to microvascular damage and intimal proliferation in the small arterioles. Additionally, SSc has been asso-
ciated with macrovascular complications, including cardiovascular disease (CVDs) and peripheral vascular disease. Cere-
brovascular accident, also known as stroke, is a macrovascular condition that can occur among patients with SSc. In this
study, we conducted a meta-analysis to corroborate previous studies on the risk of ischemic stroke in SSc patients.

Methods: Two investigators searched published articles on Medline database using two subject heading (MeSH) terms. Term
A was “SSc OR Systemic Sclerosis OR Scleroderma OR CREST syndrome”. Term B was “Stroke OR cerebrovascular acci-
dent OR cerebrovascular event”. Inclusion criteria were studies describing the association between SSc and ischemic and/or
hemorrhagic stroke. Statistical calculation of pooled proportions was conducted in R language. The outcome of interest was
the proportion of patients with SSc that developed stroke. The heterogeneity between studies was assessed by the I2 test.

Results: Four studies (4 cohort studies) were met our criteria with 7871 patients with SSc. Our analysis demonstrated a sta-
tistically significant higher risk of ischemic stroke in patients with SSc compared with controls yielding a pooled risk estimate
of 1.36 (95% CI, 1.16 to 1.61). The level of statistical heterogeneity was moderately low with an I2 of 39.9%. As shown in the
respective forest plot, no significant asymmetry was observed between the included studies (Figure).

Conclusion: To our knowledge, this meta-analysis includes the largest number of SSc patients and provides robust evi-
dence supporting an increased risk of ischemic stroke in SSc patients. These results underscore the importance of recog-
nizing SSc as a potential risk factor for cerebrovascular complications and highlight the need for prevention and close
monitoring in this patient population.

Figure: Forest plot illustrating the risk of ischemic stroke in patients with systemic sclerosis
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Background/Purpose: Patients with systemic sclerosis (SSc) may be burdened by increased cardiovascular (CV) risk
due to accelerated atherosclerosis (ATS) due to systemic inflammation, and vascular impairment. This study aimed to eval-
uate CV risk in SSc patients SSc compared to healthy controls (HC) and to assess its association with disease-specific
features.

Figure 1.: Comparison of CV risk calculated by SCORE, mSCORE and SCORE2 and findings of subclinical atherosclerosis on ultrasound
examination
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Methods: 92 patients with SSc (81 females; mean age 52; mean disease duration 6.8 years; diffuse cutaneous (dc)SSc:
n=28, limited cutaneous (lc)SSc: n=64) and 197 HC (147 females, mean age 56.7) were included, all with no history of CV
disease (angina pectoris, myocardial infarction, cerebrovascular, and peripheral arterial vascular events). Comorbidities
and current treatment were recorded. Disease activity and organ involvement were evaluated in SSc, including lung function
tests and skin involvement (by mRSS). All participants underwent examinations of carotid intima-media thickness (CIMT),
pulse wave velocity (PWV), ankle-brachial index (ABI), and body composition (by densitometry (DXA) and bioelectrical
impedance analysis (BIA)). The risk of fatal CV events was evaluated by the Systematic COronary Risk Evaluation (SCORE,
charts for the European population) and its modifications: SCOREmultiplied by the coefficient 1.5 (mSCORE), and SCORE2.

Results: SSc patients had a trend to higher prevalence of dyslipidemia (p=0.063) and significantly more often prediabetes
(p< 0.001) than HC, but a comparable prevalence of arterial hypertension, diabetes mellitus, and current smoking to
HC. Nevertheless, SSc had significantly more frequent use of antihypertensive treatment compared to HC (p< 0.001),
including calcium channel blockers (indicated for Raynaud’s phenomenon).

The prevalence of carotid artery disease was significantly increased in SSc compared to HC. SSc had significantly more
unfavorable CIMT and ABI (p< 0.05 for both). There was only a trend to lower SCORE and overall CV risk based on SCORE
in SSc compared to HC, but no significant difference in SCORE2. On the contrary, the overall CV risk based on US exami-
nation showed significantly higher CV risk in SSc. A comparison of CV risk with the findings of subclinical ATS on US exam-
ination showed that none of the CV risk scoring systems in SSc was exact in estimating the CV risk (Figure 1). Nevertheless,
SCORE2 underestimated the real CV risk significantly less than SCORE (p=0.043), while SCORE2 vs. mSCORE and
SCORE vs. mSCORE were comparable. In SSc, the CV risk and markers of subclinical ATS were associated especially with
age, HbA1c, disease duration, and mean arterial pressure (p< 0.05 for all).

Conclusion: This cross-sectional case-control study in SSc patients demonstrated a significantly increased risk of subclin-
ical ATS in SSc compared to HC, although there was an opposite trend in CV risk estimated by calculated SCORE. The CV
risk in SSc was associated especially with age, disease duration, and HbA1c levels, among others. Scoring systems under-
estimated the CV risk (when compared to ultrasound findings), while SCORE2 was significantly more accurate than SCORE.

Supported by MHCR (023728; NV18-01-00161A; NU21-01-00146).
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Background/Purpose: Lipodermatosclerosis (LDS) is a progressive manifestation of chronic venous insufficiency charac-
terized by distinctive lower extremity changes, including an "inverted champagne bottle" appearance, skin hyperpigmenta-
tion, and occasionally, non-healing ulcers. (see Figure 1) While LDS is not extensively studied in the context of connective
tissue diseases, it shares similar pathogenic pathways with systemic sclerosis (SSc), where vasculopathy leads to tissue
hypoxia, inflammation, and subsequent fibrosis of the skin and subcutaneous tissues. This study estimated the prevalence
of LDS in SSc, examined the demographic and SSc-related characteristics of patients with LDS, and estimated the associ-
ation between LDS and major vascular outcomes in patients with SSc.

Methods:We performed a retrospective cohort analysis of adult patients who had prospectively enrolled in our Autoimmune
Skin Disease Registry between 2004-2023 and met ACR/EULAR 2013 classification criteria for SSc. Descriptive statistics
were used to summarize data, and chi-square/Fisher’s exact test and t-test/Mann-Whitney U test were employed to com-
pare categorical and continuous variables, respectively. Logistic regression estimated prevalence odds ratios (pOR) and
95% confidence intervals of the association between LDS and a composite macrovascular outcome measure, including dig-
ital gangrene and/or renal crisis and/or pulmonary hypertension, adjusted for age and follow-up time. A. sensitivity analysis
was conducted for the outcome of pulmonary hypertension (PH).

Results: Among 586 SSc patients, 4% (N=25) had LDS. Baseline demographic and disease features were similar between
patients with and without LDS (Tables 1 and 2) with the exception that patients with LDS had higher frequencies of cardiac
arrhythmias, heart failure, and PH. Among patients with LDS, 36% were either discharged to hospice or died during a
median follow-up time of 7.5 (IQR- 3.9, 11.4) years, compared to 20.5% of patients without LDS followed for 5.6 (IQR-
1.5, 9.8) years. LDS was associated with the composite vascular outcome in adjusted analysis with pOR=2.36
[1.02-5.45], but this was primarily driven by the association with PH. Sensitivity analysis confirmed an elevated pOR between
LDS and pulmonary hypertension, with an adjusted pOR of 3.20 [1.37-7.49].

Figure 1 A 66-year-old female with SSc having lipodermatosclerosis of bilateral lower extremities
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Conclusion: LDS was diagnosed in 4% of SSc patients evaluated at a multi-disciplinary Rheumatologic Dermatology Clinic.
Patients with LDS have more than two-fold higher prevalence of a composite macrovascular outcome and more than three-
fold higher prevalence of pulmonary hypertension. We conclude that LDS could portend severe vasculopathic manifesta-
tions in SSc, however, temporality could not be determined by our analyses. Clinicians should recognize the clinical features
of LDS in SSc patients and closely monitor these patients for PH and other macrovascular complications.

Table 1- Comparison of demographic and SSc disease features between patients with and without LDS
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Table 2- Comparison of the scleroderma complications among those with and without LDS.
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Background/Purpose: Interstitial Lung Disease (ILD) in systemic sclerosis (SSc) is a common complication that has varied
progression rate and prognosis. Different progression definitions include minimal clinically important worsening of forced
vital capacity (FVC MCIW), EUropean Scleroderma Trials and Research group (EUSTAR) progression, Outcome Measures

Comparisons of SSc-ILD survival of progressors and non-progressors according to different definitions. Four main definitions are compared: A)
FVCMCIW, B) OMERACT definition, C) EUSTAR definition D) Erice definition. Abbreviations: EUSTAR EUropean Scleroderma Trials and Research
group; FVC MCIW minimal clinical important worsening of forced vital capacity, OMERACT Outcome Measures in Rheumatology Clinical Trials,
SSc-ILD scleroderma-related interstitial lung disease.
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in Rheumatology Clinical Trials (OMERACT) progression, and INBUILD/ Erice ILD working group progression. The aim of the
study was to assess the concordance and prognostic value of these different definitions in SSc-ILD patients overall and spe-
cific clinical subsets.

Methods: Progression status in consecutive SSc-ILD patients was assessed over 24 months, comparing SSc-ILD-related
mortality between progressors and non-progressors according to different definitions over the following 60 months. The
prediction performances of different progression definitions were investigated with Cox Regression analysis and compared
using Akaike information criterion (AIC) with a difference greater than 2 considered as evidence in favor of the model with the
smaller AIC.

Results: The 245 SSc-ILD patients enrolled had a mean age of 54.6± 3.2 years and a median disease duration of 4 (IQR
2-8) years from the first non-Raynaud symptoms. Among these patients, 18.8% were males, and 54.7% had the diffuse
LeRoy cutaneous variant, 59.2% had anti-Scl70 positivity, and 14.3% anti-centromere antibody positivity.

Twenty-six deaths were reported, and mortality was linked to progression per FVC MCIW (HR 2.27, 95% CI 1.03 - 4.97,
p=0.041), OMERACT (HR 2.90, 95% CI 1.28 - 6.57, p=0.011), and INBUILD/Erice trial definitions (HR 11.02, 95% CI 2.38
- 51.08, p=0.002). Prognostic prediction using these four definitions was challenging in patients with longer disease dura-
tion, mild pulmonary function impairment, and pulmonary artery systolic pressure (PASP)≥40 mmHg. Erice criteria were

Risk of SSc-ILD-related death in progressor patients across key clinical subsets The patients were divided according to A) disease duration, B)
LeRoy cutaneous variant, C) severity of baseline functional lung impairment and D) PASP values on echocardiography. The average risks of the
whole population are also reported as comparators. The corresponding survival curves of the considered subgroup are displayed and compared
on the right. Abbreviations: EUSTAR EUropean Scleroderma Trials and Research group; FVCMCIWminimal clinical important worsening of forced
vital capacity, HR hazard ratio, OMERACT Outcome Measures in Rheumatology Clinical Trials, PASP pulmonary artery systolic pressure, PFT pul-
monary function test, SSc-ILD scleroderma-related interstitial lung disease.
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superior in patients with disease duration >3 years, limited cutaneous variant, and PASP< 40 mmHg (ΔAIC >2). OMERACT
criteria performed better in diffuse cutaneous variant patients with severe baseline functional impairment (ΔAIC >2).

Conclusion: The proposed SSc-ILD progression definitions are not interchangeable, risking potential misdiagnosis in up to
a third of progressors. Regardless of criteria, progressors frequently showed diffuse skin disease variant, shorter disease
duration, and worse functional impairment.

Disclosure: e. De Lorenzis: None; F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim,
2, 5, capella, 2, Chemomab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5; g. Natalello: None; S. Di
Donato: None; l. verardi: None; V. Kakkar: None; p. Cerasuolo: None; F. Varone: None; L. Richeldi: None;
M. D’Agostino: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly,
2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; S. Bosello: None.

Abstract Number: 0657

The Value of the Six-Minute Walk Test in Detecting Cardiopulmonary
Involvement in Patients with Systemic Sclerosis

Saad Ahmed, Sophie Liem, Jeska de Vries-Bouwstra and Thomas Huizinga, Leiden University Medical Center, Leiden,
Netherlands

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Systemic Sclerosis & Related Disorders – Clinical Poster I: Research
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Cardiopulmonary involvement (CPI) in systemic sclerosis (SSc) is associated with significant mor-
bidity and mortality. Early detection and timely treatment is warranted. The Six-minute walk test (6-MWT) is a non-invasive
exercise test that evaluates the distance a patient can walk in 6 minutes (6-MWD), pre- and post-test heart rate and oxygen
saturation. There is ongoing debate about the sensitivity and specificity of the 6-MWT as a screening tool for CPI in SSc.
Therefore, this study aimed to assess the course of the 6-MWT parameters over time, its main determinants and the diag-
nostic value to detect new onset CPI in a large cohort of SSc patients.

1312



Methods: All SSc-patients from the Leiden Combined Care in SSc (CCISS)-cohort, who fulfilled ACR/EULAR 2013 criteria
and performed ≥1 6-MWT, were included. CPI included presence of interstitial lung disease (ILD), pulmonary arterial hyper-
tension (PAH) and/or myocardial involvement. Differences in 6-MWT parameters were assessed cross-sectionally at base-
line between patients with and without CPI using multivariable linear regression. Course of 6-MWT parameters over time
and its main associates were assessed using linear mixed models. Sensitivity and specificity of a decline in 6-MWD distance
using a decline of ≥ 33 as cut-off to detect newly developed CPI was determined.

Results: 685 patients were included, with median follow-up duration of 5.4 years and in total 2769 6MWTs available
(median 6 [IQR 4-8] 6MWTs per patient). 267 (39%) patients had CPI at baseline, 75 (11%) patients developed CPI during
follow-up, 343 (50%) patients did not develop CPI at all. At baseline, 6 Minute walking distance (6-MWD) was significantly
associated with sex, age, BMI, CPI, diffuse skin involvement, hemoglobin level, renal crisis and arthritis (see table 1). Patients
with CPI also were more likely to develop a desaturation at 6 minutes (OR [95% CI]: 6,7 [3,6, 12,4]) at baseline (see table 1).
Over time, CPI was independently associated with a lower 6-MWD (β [95% CI]: 27 [-42, -12]) and a higher occurrence of
desaturation at 6 minutes (OR [95% CI]: 8.9 [1.1, 13]). Strikingly, over time, patients without CPI experienced a steeper
decline in their 6-MWD in comparison to patients with CPI (See figure 1). A decline in 6-MWD did not accurately identify
patients with new CPI (sensitivity 22%, specificity 80%).

Conclusion: This study shows that functional capability of SSc patients as evaluated by 6-MWT is importantly and strongly
impacted by cardiopulmonary involvement at baseline and over time. Patients without CPI experienced a faster decline of
the 6-WMD, which may be due to a survivor bias. Unfortunately change in 6-MWT parameters over time are not sensitive
nor specific enough to identify SSc patients at risk for newly developed CPI. Based on these observations we conclude that
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we can apply 6-MWT to capture a general idea of functional capability of SSc patients but that for diagnostic screening of
new CPI this test should be used in combination with other tests like PFT and laboratory testing.

Disclosure: S. Ahmed: Janssen, 5; S. Liem: None; J. de Vries-Bouwstra: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim,
2, 6, galapagos, 5, Janssen, 2, 6, Janssen-Cilag, 5, Roche, 5; T. Huizinga: None.
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Background/Purpose: The gastrointestinal (GI) tract is the second most commonly impacted organ in systemic sclerosis
(SSc). However, the pathogenesis and clinical expression of GI involvement in SSc are heterogeneous. Although it is well-
established that a subset of patients with SSc have co-existing dysautonomia, the type(s) of GI dysmotility seen among
these patients, and the clinical and serologic features that distinguish such patients from the rest of the SSc population are
unknown. Therefore, we sought to determine whether patients with SSc have a high burden of autonomic symptoms, a dis-
tinct clinical and serologic phenotype, and specific GI transit abnormalities.

Methods: Patients were part of a prospectively enrolled cohort of SSc patients with GI disease who were evaluated at the
Johns Hopkins Scleroderma Center, and demographic and clinical data for all study participants were obtained every
6 months at routine clinic visits. Autonomic symptoms were identified using the maximum obtained values of the validated
Composite Autonomic Symptom Score (COMPASS)-31 questionnaire. GI transit was measured by Whole-gut transit
(WGT) scintigraphy, which captures the percent emptying of the esophagus, stomach, small bowel, and colon at defined
time points. The presence and severity of organ involvement were assessed using the maximum Medsger severity scores.
We then sought to define the clinical and demographic features associated with significant dysautonomia in SSc. Clinical
and demographic variables were compared between patients with global autonomic dysfunction [(GAD); ≥5 positive

Table 1. Total scores of each 6 subdomains of the COMPASS-31 questionnaire in our GAP cohort.
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Figure 1. Evaluation of associations between Medsger severity scores and global COMPASS-31 scores.

Table 2. Demographic and clinical characteristics between patients with global and limited autonomic dysfunction.
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COMPASS-31 subdomains] and those with limited autonomic dysfunction [(LAD); < 5 positive subdomains] as previously
defined. Differences in GI transit in across different regions of the gut were also compared between the GAD and LAD
groups.

Results: The study included 99 patients with SSc and GI involvement. The mean age was 58 years (IQR 49-67), 90% were
female, 74% had limited cutaneous disease, and 49% had anticentromere proteins antibodies. 83% had significant GI dis-
ease (Medsger score ≥2), and 88% had Sicca syndrome. The mean COMPASS-31 score across the cohort was 36.7
± 14.2 (SD), which was higher overall than COMPASS-31 scores in another SSc cohort and healthy control cohorts in the
published literature. We found that 31% of patients had GAD, and 69% had LAD. Patients with GAD were significantly more
likely to have Sicca symptoms (100% vs. 83%; p=0.027) and less likely to have severe heart disease (0% vs. 23%; p=0.014).
Patients with more severe upper GI involvement (Medsger scores 1 or 2) had higher autonomic symptom scores. All patients
with Raynaud´s phenomenon (RP) and patients with severe myopathy were more likely to have higher autonomic symptoms.
Patients with GAD had a higher percentage of gastric emptying of solids at 4 hours than LAD patients (97% vs 94%, respec-
tively, p =0.023).

Conclusion: Global dysautonomia is common among patients with SSc and GI dysmotility and associated with a distinct
clinical features. Identifying these clinical characteristics may help support patient risk stratification and aid in choosing the
right patient population who may benefit from the evolving array of autonomic nervous system modulating therapies.

Disclosure: M. Alvarez Hernandez: None; B. Adler: None; J. Perin: None; M. Hughes: Certa, 1, Eli Lilly, 6, Janssen,
5, 6, Pfizer, 6; Z. McMahan: Boehringer-Ingelheim, 12, medical writing support for a different manuscript.
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Background/Purpose: In rheumatoid arthritis, cigarette smoking confers a risk for anti-CCP positive disease and the risk
further increases in smokers carrying specific HLA DRB1-variants. These observations have fuelled the hypothesis that, in
susceptible individuals, chronic exposure to specific antigens, (for example in the lungs) can trigger a targeted chronic auto-
immune response. With this in mind, the lower frequency of anti-topoisomerase antibodies (ATA) observed among never-
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smokers in systemic sclerosis (SSc) is intriguing. We evaluated in the EUSTAR database the effect of smoking on ATA
expression, both for the total cohort and also for males and females separately. We evaluated how sex, smoking and
ATA/anticentromere (ACA) expression interact and impact on disease progression.

Methods: All SSc patients with complete information about smoking status available were included and categorised as
“never-smokers” or “ever-smokers”. Chi-square test and logistic regression were used to evaluate differences in ATA and
ACA expression between ever-smokers and never-smokers. A possible dose-response effect was evaluated using logistic
regression with pack/years or smoking duration as predictors. We evaluated the association between disease progression,

Table 1. Baseline characteristics of USTAR cohort patients included in the analysis. Legend: DLCO: diffusing capacity of the lungs for carbon mon-
oxide; FVC: forced vital capacity; IQR: interquartile range; SD: standard deviation. Disease duration was defined since the date of onset of Ray-
naud’s phenomenon.

Table 2. Positivity of anti-centromere (ACA) and anti-topoisomerase I (ATA) antibodies in the whole EUSTAR cohort, in men and in women accord-
ing to the smoking status.
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smoking and antibody expression using Kaplan-Meier curves and multivariate Cox regression models corrected for age and
sex and with stratification for ACA/ATA status.

Results: In total 12314 patients were included (Table 1). In women 34% of never-smokers were ATA+ compared to 21% of
ever-smokers (p < 0.001; Table 2).Ever-smoking females had lower risk of ATA+ [OR 0.523 (95% CI 0.473 – 0.578), p
< 0.001] and higher exposure further decreased the risk of being ATA+ [OR number of pack/years 0.988 (95% CI 0.978 –

0.997), p= 0.009; OR years smoking duration 0.963 (95% CI 0.952 – 0.975), p < 0.001]. Ever-smoking females had

Figure 1: Kaplan–Meier curves of ever-smokers and never-smokers showing survival rate (panel A), development of interstitial lung disease (ILD)
(panel B), ILD progression (panel C), development of cardiac involvement (panel D), skin progression (panel E) and development of pulmonary
hypertension (panel F) in the EUSTAR patients stratified by positivity of anti-centromere antibodies (ACA+), positivity of anti-topoisomerase I anti-
bodies (ATA+), or negativity for both antibodies (ACA- ATA-).
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increased risk to be ACA+ [OR 1.320 (95% CI 1.212 – 1.437),p< 0.001] and a higher number of pack/years further
increased risk of ACA expression [OR 1.012(95% CI 1.002 – 1.021), p= 0.014].In men, the proportion of ATA+ was compa-
rable between non-smokers and ever-smokers, but higher exposure decreased the risk of ATA expression (OR 0.989 (95%
CI 0.979 – 0.999), p= 0.032]. We observed different associations with disease progression depending on antibody status: in
ACA+ patients, smoking was associated with mortality (HR 1.3, 95%CI 1.0–1.6), cardiac involvement (HR 1.2, 95%CI 1.1–
1.4) and lower risk of pulmonary hypertension (HR 0.8, 95%CI 0.6–1.0), while in ATA+ patients, smoking was a risk factor for
mortality (HR 1.4, 95%CI 1.1–1.8) and digital ulcers (HR 1.2, 95%CI 1.0–1.3) (Figure 1).

Conclusion: In this large EUSTAR cohort we observe a clear association between smoking exposure and ATA expression in
SSc, particularly in females. For the first time, we describe a negative dose-response relationship between cumulative ciga-
rette exposure and ATA expression, pointing at a possible etiopathogenetic link between smoking and ATA expression.
Intruigingly, smoking exposure had different impact on disease manifestations depending on ATA/ ACA status.
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Background/Purpose:Cigarette smoking is an established risk factor for mortality in the general population but, in systemic
sclerosis (SSc), evidence about the role of smoking in the evolution of the disease is lacking. In this study, we aim to deter-
mine whether smoking is a risk factor for reduced survival in SSc and whether smoking can contribute to the excess mortal-
ity observed in male patients compared with females.

Methods: The multinational EUSTAR database was analysed. Individuals with missing or inconsistent information about
smoking status were excluded. The included patients were categorised as “never-smokers” or “ever-smokers” at the base-
line visit. After stratification for sex, Kaplan–Meier estimates of time until death in ever-smokers and never-smokers were
compared using a log-rank test. Follow-up time was censored at 15 years. Cox proportional hazards models adjusted for
age were used to assess the risk of mortality in men and women, expressed as hazard ratios (HR) and 95% confidence

Figure 2. Kaplan–Meier curves showing survival rate of ever-smokers and never-smokers in the whole EUSTAR cohort.

Table 1. Baseline characteristics of EUSTAR cohort patients included in the analysis. Legend: DLCO: diffusing capacity of the lungs for carbon
monoxide; FVC: forced vital capacity; IQR: interquartile range; SD: standard deviation. Disease duration was defined since the date of onset of
Raynaud’s phenomenon.
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intervals (95% CI). Incidence rates of mortality and 95% CI were calculated in men and women according to their smoking
habit, considering never-smoking women as the reference category to determine the relative risk (RR) of death.

Results: Of the 12314 included patients (Table 1), 10393 were females (84%) and 1921 were males (16%). Overall,
807 deaths were observed during 47162 patient-years of follow-up in females and 241 deaths were observed in males over
6878 patient-years of follow-up, accounting for a mortality rate of, respectively, 28% and 46%. Survival was significantly
lower in ever-smokers compared to never-smokers (68% vs 70%, p= 0.001, Figure 1). This difference was accounted for
by the males: survival was 50% in ever-smoking males compared to 60% in never-smoking males (p < 0.001) (Figure 2).
No difference was found in ever-smoking and never-smoking female patients (survival rate 75% vs 71%, p= 0.207). In
Cox regression analysis adjusted for age, smoking was associated with increased risk of mortality (HR 1.63, 95% CI 1.23
– 2.16, p= 0.001) in male patients and no association emerged in women (HR 1.13, 95% CI 0.96 – 1.32, p= 0.148). Inci-
dence rate for mortality was 1.77/100 patient-years in never-smoking women (reference category), 1.56/100 patient-years
in ever-smoking women (RR= 0.88), 2.53/100 person-years in never-smoking men (RR= 1.43), 4.10/100 person-years in
ever-smoking men (RR= 2.32).

Conclusion: Using he largest available real-life registry of longitudinally collected data on SSc, we demonstrated for the first
time that smoking increases the risk for mortality in male SSc patients, but not in female SSc patients. Our results indicate
that smoking partially explains the excess mortality observed in male SSc patients.
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Figure 2. Kaplan–Meier curves of ever-smokers and never-smokers showing survival rate in male and female SSc patients.
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Background/Purpose: Myocardial involvement is a significant contributor to mortality in patients with Systemic Sclerosis
(SSc). The objective of this study was to analyze the clinical characteristics of SSc patients with myocardial involvement
(MI) and assess their outcomes after treatment modifications.

Methods: We conducted a retrospective study involving patients who met the ACR/EULAR 2013 Scleroderma criteria and
were diagnosed with non-ischemic myocarditis. The study period spanned from July 2010 to May 2023. Cardiac MRI (CMR)
scans were primarily conducted to evaluate cardiovascular symptoms, as well as to investigate abnormal findings in echo-
cardiography and/or Holter monitoring.

Results:Our study included a total of 18 female SSc patients, diagnosed with non-ischemic myocarditis following CMR. The
mean age at diagnosis was 50.6 years (SD 14.3), with a mean disease duration of 9.7 years (SD 7.3). The follow-up period
since MI diagnosis was 3.6 years (SD 3). Notably, half of the patients (9/18) had early-stage disease, diagnosed within three
years from the onset of SSc. No significant differences were found in the clinical characteristics between the two MI groups
(early vs. established SSc), except for a slightly higher occurrence of gastrointestinal involvement noted in the early SSc
group (p=0.058).Echocardiography performed at the time of MI diagnosis, revealed a slightly lower ejection fraction in
patients with established SSc compared to those with early SSc (EF=55.6, SD 9.7 vs EF=60.6, SD 5.3), but this difference
did not reach statistical significance. Diastolic dysfunction was identified in only three patients. Conversely, abnormal find-
ings on 24-hour Holter monitoring were observed in 9 out of 18 patients (5/9 patients with early SSc). Regarding treatment
modifications, 5 patients received cyclophosphamide as the initial treatment regimen for SSc myocarditis, while 10 patients
were treated with rituximab. Concomitant use of corticosteroids was observed in 11 patients. In 6 out of the 18 patients, a
second CMR was performed. The interval between the initial and second MRI varied, with a one-year interval in 4 patients,
a 5-year interval in 1 patient, and a 10-year interval in 1 patient. Among these patients, myocarditis had resolved in 2 cases,
both of whom were receiving a combination of Rituximab and corticosteroids. Improvement in T2-weighted parameters
(T2 ratio), reflecting decrease of myocardial oedema, was observed in other 2 cases, undergoing combination therapy with
rituximab and mycophenolate mofetil. Surprisingly, the remaining 2 patients who had initially received cyclophosphamide as
the treatment for myocardial involvement showed no change in the cardiac MRI parameters.

Conclusion: The results of our study align with the theory that myocardial involvement in SSc can occur in both early and
long-standing disease. The findings highlight the significance of early detection of SSc patients with myocarditis, as there
is evidence suggesting that some patients may experience resolution of myocardial lesions. However, further studies are
needed to determine the most appropriate treatment regimen and to investigate the potential use of cardiac MRI as a mon-
itoring tool for treatment response.
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Background/Purpose: The treatment armamentarium with immunosuppressive treatments (ISTs) for interstitial lung dis-
ease (ILD) in systemic sclerosis (SSc) has greatly expanded. It is to date unclear to which degree and its impact on ILD pro-
gression, which is of importance for the management of patients and clinical trials. Here, we assess treatment regimens and
its impact on ILD progression and mortality in SSc-ILD.

Methods: SSc patients registered in the EUSTAR database with presence of ILD on imaging, available FVC%, DLCO% pre-
dicted and treatments at baseline and at 12 ± 3 months were included. ILD progression was defined as absolute FVC≥5%
or DLCO≥10% decline. We segregated treatment regimens into four periods based on patients first assessment: 1) ≤ 2006;
2) 2007-2011; 3) 2012-2016; 4) ≥ 2017 and assessed clinical characteristics and type of IST. Next, we evaluated the impact
of ISTs across the periods on ILD progression and a combined morbidity-mortality endpoint (progression and 3-year death).
Lastly, we assessed the impact of ISTs on these endpoints in patients with positive anti-topoisomerase I (ATA) and short dis-
ease duration (≤60 months since first non-Raynaud’s symptom) in a subgroup analysis. Non-parametric tests were used for
multiple group comparisons.

Results: We included 1408 SSc–ILD patients with 122 (8.7%) in period 1; 376 (26.7%) in period 2; 459 (32.6%) in period
3 and 451 (32.0%) in period 4. We did not identify major differences in clinical characteristics across the periods (Table 1);
whereas the ISTs changed significantly from 12 % treated with IST in period 1 to 59% in period 4 (Figure 1). When assessing
the impact of ISTs across the periods on our endpoints, we did not identify significant impact on ILD progression or the
morbidity-mortality (Figure 2). In the subgroup analysis, enriching for progressive patients with short disease duration and
ATA, we included 324 (23%) SSc-ILD patients across the 4 periods (4, 32, 120 and 168 in period 1-4). In this analysis,
excluding those from period 1 due to low numbers, we identified significantly less ILD progression with 59.4%, 37.5% and
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Figure 1. Immunosuppressive therapies across the four periods

Figure 2. Outcomes of SSc-ILD patients at first-time assessment across the four periods.

Table 1. Clinical and treatment features of SSc-ILD patients at first-time assessment across the four periods
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35.1%, respectively (p =0.037) and morbidity-mortality endpoint with 62.5%, 38.3% and 38.7%, respectively (p=0.036).

Conclusion:We show that treatment with immunosuppressives has increased significantly over the past decade, with cur-
rently 60% of SSc-ILD patients on IST. This is important knowledge for the design and inclusion of patients into clinical trials.
We do not identify an impact on ILD progression in the total cohort but in an enriched population, showing the importance of
treatment, specifically of patients at risk for progression.

Disclosure: C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6;M. Truchetet: AbbVie/Abbott,
2, 6, Boehringer-Ingelheim, 2, 6, Gilead, 5, 6, Merck/MSD, 6, UCB, 6, 12, support for conferences;M. Vonk: Boehringer
Ingelheim, 5, 6, Corbus, 1, EUSTAR, 4, Ferrer, 5, Galapagos, 5, Janssen, 5, 6, MSD, 6, Systemic Sclerosis ERN
ReCONNET, 4; G. Cuomo: None; L. Ananieva: None; E. Hachulla: Bayer, 2, CSL Behring, 5, GlaxoSmithKlein(GSK),
2, 5, 6, johnson&Johnson, 2, 5, 6, Novartis, 2, 5, Otsuka, 6, Roche-Chugai, 2, 5, 6, sanofi-genzyme, 2, 5, Sobi, 5;
V. Smith: Boehringer Ingelheim, 2, 5, 6, 12, Support for travel, Galapagos, 6, Janssen-Cilag, 1, 2, 5, 6;
A. Gheorghiu: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Ewopharma, 2, 6, Sandoz, 2, 6; R. Becvar:
Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 2; N. Hunzelmann: None; D. Furst: Amgen, 2, 5, Corbus, 2, 5,
CSL Behring, 5, Galapagos, 2, 5, Gilead, 5, GSK, 5, Horizon, 5, Novartis, 5, Pfizer, 5, Roche, 5; V. Ortiz-Santamaria:
None; P. Carreira: None; F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5,
capella, 2, Chemomab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5;m.Matucci Cerinic: acceler-
ong, 2, 6, actelion, 2, 6, bayer, 2, 6, biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Chemomab, 2, 6, corbus, 2, 6, CSL Beh-
ring, 2, 6, Eli Lilly, 2, 6, galapagos, 2, 6, Inventiva, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mitsubishi, 2, 6, Pfizer, 2, 6,
regeneron, 2, 6, Roche, 2, 6, samsung, 2, 6; A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer-Ingelheim, 2, 5,
6, 12, Support for travel, Genentech, 2, Janssen, 2, 5, 6, Medscape, 2, 6, 12, Support for travel, Roche, 2, 6, 12, Support
for travel.
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Vaccine-Preventable Diseases in Hospitalized Patients with Systemic
Sclerosis: A Nationwide Cohort Analysis

Saman Tanveer, Chun Pan and Faria Sami, John H. Stroger Jr. Hospital of Cook County, Chicago, IL
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Background/Purpose: Connective tissue disorders, including systemic sclerosis (SSc), are associated with an increased
risk of infections. Infections are the most common diagnosis during hospitalizations and the leading cause of in-hospital
deaths for SSc patients. A significant number of these infections are preventable through vaccination. In our study, we have
measured the frequency and demographics of patients with SSc who were hospitalized with a vaccine-preventable disease
(VPD) compared to patients without SSc.

Methods: We conducted a population-based descriptive cohort study using the US National Inpatient Sample (NIS) from
2016 to 2020. International classification disease (ICD-10) was used to identify cohorts. We measured the frequency of
patients with SSc who were admitted to the hospital with a vaccine-preventable disease (VPD). Frequencies and demo-
graphics were determined and compared between patients with SSc and patients without SSc.
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Results: We identified 1,834,149 hospitalizations with a principal diagnosis of a VPD (including influenza, Herpes Zoster
Virus (HZV), pneumococcal pneumonia, hepatitis A virus, and meningococcal meningitis). Among these, 3,179 had con-
comitant secondary diagnosis of SSc. The most common VPDs among patients with SSc were influenza (56.1%), herpes
zoster virus (HZV) (33.5%) and pneumococcal pneumonia (9.5%). Hepatitis A virus (1.7%) and meningococcal meningitis
(0.3%) were less common. Patients with SSc were more likely to have HZV when compared to non-SSc patients (odds
ratios [OR] = 1.65, 95% Confidence Interval [CI] = 1.39–1.97, P < 0.001). Interestingly, patients with SSc were less likely
to develop influenza infection when compared to non-SSc patients (OR = 0.75, 95% CI = 0.64–0.89], P < 0.001). There
was no significant difference in frequency of other VPDs between the two groups.

Conclusion: There was a significantly higher frequency of HZV infections in SSc hospitalizations compared to non-SSc
admissions. This finding is pertinent as it could signify a possible low rate of vaccination versus vaccination failure in a poten-
tially immunocompromised population, increasing the risk of infection. Most common infection in SSc patients was influenza,
but observed to be less frequent than in the non-SSc group. These findings can help clinicians introduce and improve HZV
vaccination programs for SSc patients.

Disclosure: S. Tanveer: None; C. Pan: None; F. Sami: None.

Table 1 - Adjusted Odds Ratio for incidence of vaccine preventable diseases in hospitalized patients with SSc as compared to hospitalized
patients without SSc

Table 2 - Hospitalization characteristics of SSc patients admitted with vaccine preventable diseases (LOS: Length of stay)
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Quantitative Hand Held Dynamometry to Assess Muscle Strength in
Scleroderma Associated Myopathy
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Hummers1, 1Johns Hopkins University, Baltimore, MD, 2Johns Hopkins University School of Medicine, Baltimore, MD,
3Department of Medicine, Division of Rheumatology, Johns Hopkins University School of Medicine, Ellicott City, MD,
4Department of Rheumatology, Johns Hopkins Medicine, Baltimore, MD, 5Johns Hopkins Rheumatology, Lutherville, MD
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Background/Purpose: Manual muscle strength testing can be challenging in SSc associated myopathy (SSc-AM) due to
contractures or skin tightening. Since there is currently no validated strength assessment in SSc, the purpose of this study
is to investigate the reliability and validity of hand held dynamometry (HHD) in SSc-AM.

Methods: This was a prospective, cross-sectional study of 36 patients with SSc-AM enrolled at a single-center from August
2021 to May 2022. Inclusion criteria required patients to fulfill the 2013 ACR/EULAR criteria for SSc, and have skeletal myop-
athy as defined by a history of proximal weakness and/or elevated creatine kinase (CK) with at least one abnormal objective
test result such as myopathic findings on EMG, muscle edema onmuscle MRI, or inflammation, necrosis, or fibrosis on mus-
cle biopsy.

Quantitative muscle strength testing of 3 proximal muscle groups [neck flexors, iliopsoas (bilateral hip flexors), and deltoid
(bilateral arm abductors)], was assessed using a Micro-FET2 HHD and compared to the validated Manual Muscle Testing
of 8 muscles (MMT-8). Each patient underwent 3 serial measurements for each of the three proximal muscle groups. A sec-
ond blinded investigator performed the same assessments on 7 patients to assess inter-rater reliability. Both investigators
had prior training using HHD and MMT-8.

The final HHD score was an average of each proximal muscle group (with or without neck flexors). Intra-rater reliability was
assessed with a Pearson correlation and the intraclass correlation coefficient (ICC). Inter-rater reliability was also assessed
with ICC. To determine how well the HHD score correlated with MMT-8, Pearson correlation was used to quantify the mag-
nitude of correlation.

Results: Thirty-six patients with SSc-AM were enrolled. The average age at enrollment was 52.5 ± 11.1 years and at SSc
diagnosis was 44.2 ± 11.9 years. 75% (27 of 36) were female and 44% (16 of 36) were Black while 37% (17 of 36) were
Caucasian. 63.8% had diffuse SSc with a maximum modified Rodnan skin score (mRSS) of 13.7 ± 10.1. Maximum CK
was 311 ± 425 U/L and aldolase was 12.6 ± 8.9 U/L . Closest CK at time of enrollment was 165 ± 166 U/L. Available com-
mercial autoantibody testing and Euroimmun SSc profile demonstrated that 15% were anti-Scl-70 positive, 15% anti-
PM-Scl positive, 6.25% anti-centromere B positive, 15% anti-RNA Poly III positive, 22% anti-U3RNP positive, 5.5% positive
for U1RNP.

HHD strongly correlated with MMT-8 with neck flexors (r=0.70, p< 0.00001) and without neck flexors (r=0.68, p< 0.00001)
(See Figure 1). Intra-rater reliability of HHD for the three consecutive assessments was also strong for the neck flexors and
arm abductors with ICC of 0.96 (CI 0.94, 0.98) and hip flexors was ICC of 0.87 (CI 0.79,0.93), p=0.001. The inter-rater
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reliability of HHD between two examiners was good for the neck flexors [ICC of 0.87 (CI 0.23-0.97), p=0.01], arm abductors
[ICC of 0.88 (CI 0.39-0.98), p=0.006] and hip flexors with [ICC of 0.73 (CI -0.56-0.95, p=0.07)].

Conclusion: HHD highly correlates with the validated MMT-8 in SSc-AM and demonstrates good intra-rater and inter-rater
reliability, thereby making it a feasible alternative to quantify and measure muscle strength in scleroderma.

Disclosure: J. Paik: None; C. Mecoli: None; A. Nallapati: None; A. Shah: Arena Pharmaceuticals, 5, Eicos Sciences,
5, Kadmon Corporation, 5, Medpace LLC, 5; F. Wigley: None; Z. McMahan: Boehringer-Ingelheim, 12, medical writing
support for a different manuscript; L. Hummers: AbbVie/Abbott, 1, Biotest, 2, Boehringer-Ingelheim, 1, 5, CSL Beh-
ring, 1, Cumberland Pharmaceuticals, 5, GlaxoSmithKlein(GSK), 5, Kadmon Corporation, 5, Medpace, 5, Mitsubishi
Tanabe, 5, Prometheus, 5.
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A Descriptive Study of Disease Characterisics of SSc Patients with the
U2RNP Autoantibody

Mridula Dilip1, Maureen Laffoon2, Yongseok Park3, Robert Lafyatis4, Thomas Medsger5, Virginia Steen6, Leigh Freno2

and Robyn Domsic4, 1University of Pittsburgh School of Medicine, Pittsburgh, PA, 2University of Pittsburgh Medical
Center, Pittsburgh, PA, 3University of Pittsburgh School of Public Health, Pittsburgh, PA, 4University of Pittsburgh,
Pittsburgh, PA, 5University of Pittsburgh School of Medicine, Verona, PA, 6Georgetown University School of Medicine,
Washington, DC

SESSION INFORMATION
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Background/Purpose: U2RNP is a spliceosome-associated autoantibody that has in prior case reports presented with
scleroderma with myositis (SSc/PM)and SLE overlap. Autoantibodies are growing in prognostic importance in rheumatology
and our center has performed immunoprecipitation for decades. There are few existing publications on U2RNP-associated
disease features. This study aims to characterize disease phenotypes of U2RNP-positive patients.
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We hypothesized based on limited available literature that patients positive for the anti-U2RNP autoantibody would display
SSc features along with SLE or myositis characteristics compared to controls such as oral ulcers, thrombotic events, or
cutaneous features.

Methods: This case-control study used our longstanding, prospectively followed SSc dataset. U2RNP patients initially seen
in clinic between 1982 and 2015 were captured. Controls were the next two individuals seen without U2RNP (U2RNP-)
Two-sided t-tests for continuous and Chi-squared tests for categorical variables were performed at a 95% confidence level.

Table 1: Baseline Characteristics
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Table 2: Follow up disease characteristics and comorbidities
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Results: 79 U2RNP+ and 158 U2RNP- patients were identified. There was no significant difference in proportion of non-
white patients between groups. Mean age of symptom onset was earlier for U2RNP+ patients (mean 40.9, SD 14.7) than
controls (mean 45, SD 14.9) with a p-value of 0.05 (Table 1).

Amongst U2RNP+ patients, 43% had diffuse skin thickening, similar to U2RNP- patients. We did not find a difference in
rates of myositis between groups. Surprisingly, U2RNP- controls had a higher incidence of SLE-like features such as oral
ulcers, thrombi, and pleurisy (Table 2). Only unspecified rashes differed significantly between groups (15.2% in U2RNP+
vs. 4.43% in U2RNP-, p = 0.0087). There was no difference in vascular comorbidities other than higher rate of MI in the
U2RNP- group.

For SSc features, less U2RNP+ patients (26.92%) had telangiectasias than U2RNP- (70.9%; p < 0.0001). A larger percent-
age of individuals in the U2RNP+ group developed pulmonary fibrosis (57% vs. 44%, p = 0.12) in follow-up, and had pulmo-
nary fibrosis at their first visit (54.4% vs. 39.9%, p = 0.06), though both findings related to fibrosis were not statistically
significant. There was no difference in development and subtypes of pulmonary hypertension (Table 2).

Conclusion: This is the first large case-control study of patients with the anti-U2RNP antibody. Unlike U1RNP, U2RNP+ did
not present with typical SLE or myositis features, aside from unspecified rash. Approximately 43% of U2RNP+ patients had
diffuse skin thickening, but with less telangiectasias (27%). Though not statistically significant, there is a greater percentage
of pulmonary fibrosis over the long-term and at initial visit in the U2RNP+ group. This finding may be further elucidated in fur-
ther studies that match for age, biological sex, and other environmental factors that may influence fibrosis and perhaps guide
screening recommendations for individuals who test positive for the autoantibody through serologies. The primary weak-
ness is that this is a single-center study.

Disclosure: M. Dilip: None; M. Laffoon: None; Y. Park: None; R. Lafyatis: Advarra/GSK, 1, Boehringer-Ingelheim,
2, Bristol-Myers Squibb(BMS), 2, 5, Certa Therapeutics, 2, Corbus, 2, 5, EMD Serono, 2, Formation, 2, 5, Genentech,
1, 2, Merck/MSD, 2, Moderna, 5, Morphic, 2, Pfizer, 2, 5, Regeneron, 5, Third Rock Venture, 2, Thirona Bio, 2, 4,
11, Zag Bio, 2; T. Medsger: None; V. Steen: None; L. Freno: None; R. Domsic: Aisa Pharma, Inc., 2, CSL Behring, 1.
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Background/Purpose: As primary myocardial involvement in systemic sclerosis (SSc) is associated with worse prognosis,
research on diagnostic tools for recognition is essential. Troponin I was suggested as a more specific biomarker for myocar-
dial involvement in SSc than the frequently used troponin T. The aim of this study is to evaluate the association between tro-
ponin I levels and primary myocardial involvement in SSc patients, and to evaluate the presence of subclinical myocardial
involvement by comparing troponin I levels between SSc patients and healthy controls.
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Methods: A cross-sectional observational study was performed, including four groups of each 20 SSc patients, fulfilling
ACR/EULAR 2013 criteria, selected from the Leiden Combined Care in Systemic Sclerosis cohort: (1) patients with primary
myocardial involvement, (2) patients with myositis, (3) patients with elevated troponin T and CK levels but without organ
involvement, and (4) patients without any suggestions of organ involvement. Primary myocardial involvement was assessed
independently by an experienced rheumatologist and an experienced cardiologist. Troponin I levels were measured in
patient sera and 20 additional healthy donors using ELISA. Troponin I levels were compared between the different groups
using Mann-Whitney U and Kruskal-Wallis tests.

Results: The mean age of the 80 included patients was 56.2 ± 12.7 years, 61% of the study population was female. Tropo-
nin I levels were comparable between patients with and without myocardial involvement (2.7 [0.5 – 15.3] vs. 1.2 [0.1 – 6.6]
ng/L; p = 0.117). Within the group of patients without myocardial involvement, SSc patients with myositis, SSc patients with
elevated troponin T levels without organ involvement and SSc patients with normal troponin T levels without organ involve-
ment, had median troponin I levels of 0.4 (0.0 – 4.7) ng/L, 2.2 (0.0 – 9.9) ng/L, and 1.2 (0.2 – 7.2) ng/L, respectively. No sig-
nificant differences were found in median troponin I levels between the four different subgroups (p=0.131) (Figure 1). SSc
patients (without myocardial involvement) were more often positive for troponin I than healthy controls (30.0% vs. 65.0%,
p = 0.006) (Figure 2).

Conclusion: Elevated troponin T and I levels were identified in SSc patients without myocardial involvement possibly indicat-
ing subclinical myocardial involvement in the majority of patients. However, these elevated levels were not of additive value to
identify SSc patients with clinical myocardial involvement.

Table 1. Patient characteristics of included patients with systemic sclerosis.
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Disclosure: E. Hoekstra: None; S. Liem: None; N. Levarht: None; C. Fehres: None; S. Ahmed: Janssen, 5;
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2, 6, galapagos, 5, Janssen, 2, 6, Janssen-Cilag, 5, Roche, 5.

Figure 1. Troponin I levels in SSc patients.

Figure 2. Troponin I levels in SSc patients and healthy controls.
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Background/Purpose: Previous studies have suggested a link between systemic sclerosis (SSc) and cardiovascular dis-
ease, but large-scale data are still lacking due to the nature of rare autoimmune diseases. We aimed to compare the inci-
dence of myocardial infarction (MI) and stroke in patients with SSc and age- and sex-matched controls in a nationwide
population-based cohort in Korea.

Methods: We included patients with SSc defined by the ICD-10 code (M34) and rare and intractable disease code (V138)
and 1:5 age- and sex-matched controls using the Korean National Health Insurance Database. The outcomes of the study
were MI and stroke. Cox proportional hazard analysis and Kaplan-Meier curve were used to compare the incidence of out-
comes between patients with SSc and controls.

Results: A total of 4700 patients with SSc and 23500 controls were included in the study. The mean follow-up period was
5.6 ± 2.8 years. At baseline, patients with SSc had higher prevalent rates of comorbidities such as hypertension, hyperlipid-
emia, and congestive heart failure than controls. Patients with SSc had a 3-fold higher risk of MI (adjusted hazard ratio [aHR]
3.01, 95% confidence interval [CI] 2.41–3.76) and a 1.7-fold higher risk of stroke (aHR 1.65, 95% CI 1.28–2.14) compared
to controls. There were no differences in the association between SSc and MI or stroke by age, sex, or comorbidities.

Cumulative incidence of myocardial infarction and stroke
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Conclusion: This nationwide population-based cohort study revealed an association between SSc and increased risk of MI
and stroke. Therefore, careful monitoring and preventive measure for the cardiovascular diseases in patients with SSc are
required.

Disclosure: J. Hwang: None; Y. Eun: None; K. Han: None; J. Ahn: None.
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Background/Purpose: Previous studies have shown an association between systemic sclerosis and cancer. However,
because the disease is rare, large-scale studies are lacking, especially in Asians. We aimed to compare the incidence of can-
cer in patients with SSc and age- and sex-matched controls in a nationwide population-based cohort in Korea.

Methods: We included patients with SSc defined by the ICD-10 code (M34) and rare and intractable disease code (V138)
and 1:5 age- and sex-matched controls using the Korean National Health Insurance Database. The outcomes of the study
were incidence of cancer. Cox proportional hazard analysis and Kaplan-Meier curve were used to compare the incidence of
cancer between patients with SSc and controls.

Results: A total of 5,145 patients with systemic sclerosis and 25,725 controls were included in the study. During the study
period, the overall cancer incidence rate was 11.07 per 1,000 person-years in patients with systemic sclerosis and 7.59 per
1,000 person-years in controls. Overall cancer risk was 1.5 times higher in patients with systemic sclerosis (adjusted hazard
ratio 1.46, 95% confidence interval 1.28–1.67). Lung cancer and lymphoma had a high risk in both male and female patients
with systemic sclerosis, and colorectal cancer had a high risk only in male patients with systemic sclerosis. The risk of biliary
cancer, skin cancer, and cervical cancer was high in female systemic sclerosis patients.

Conclusion: This nationwide cohort study showed that patients with systemic sclerosis were associated with increased
cancer risk. Clinicians should be aware of cancers that may increase the risk in patients with systemic sclerosis and apply
appropriate screening measures.

Disclosure: J. Hwang: None; Y. Eun: None; K. Han: None; J. Ahn: None.
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Background/Purpose: Systemic sclerosis (SSc) is a rare and complex autoimmune disease featured by a progressive
microvascular damage. The involvement of the ocular microvasculature has been reported in SSc but correlations with nail-
fold capillaroscopy (NVC) and laser speckle contrast analysis (LASCA) have been scarcely investigated [1].

We aimed to compare Optical Coherence Tomography Angiography (OCTA) variables in SSc patients vs age- and sex-
matched healthy controls (HCs). The morphological peripheral microvascular status, assessed by NVC, and the functional
perfusion, analysed by LASCA, were correlated with the OCTA data among the SSc cohort.

Methods: The enrolment included 35 SSc patients (mean age 61.1 ± 13.4 years, mean disease duration 9.5 ± 6 years) and
28 HCs in a single centre from March to October 2022.

Table 1. Comparisons of ocular features and OCTA data between SSc and HCs. Abbreviations. SSc: systemic sclerosis; HCs: healthy controls;
lcSSc: localized cutaneous systemic sclerosis; dcSSc: diffuse cutaneous systemic sclerosis; RNFL= retinal nerve fiber layer.
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The patients were classified according to the ACR/EULAR 2013 criteria, and multiple assessments were performed, at the
same day, including ophthalmological examinations, OCTA, NVC and LASCA.

The clinical, laboratory and instrumental data of SSc patients were analysed and correlated with the OCTA data.

Patients were under standard treatment for SSc and those requiring endovenous prostanoids were evaluated for the study
assessment at least one month after the last infusion.

Results: Among the ocular features, the intraocular pressure (IOP) was significantly higher in SSc than in HCs (p=0.006).

Despite the structural features in OCTA being similar, a significant difference was detected in all the perfusion variables,
including the superficial vascular plexus (SVP), deep vascular plexus (DVP), and choriocapillaris (CC) (Table 1).

When patients were stratified according to the clinical extension of skin involvement, diffuse cutaneous SSc (dcSSc) patients
showed a significantly reduced CC perfusion compared to limited cutaneous SSc (lcSSc) patients. Interestingly, the choroi-
dal thickness (CT) in dcSSc was nearly twice that of lcSSc (p < 0.0001). The age and disease duration did not significantly
differ among the two subgroups (respectively, p = 0.18 and p = 0.37).

In addition, the mean number of capillaries per linear mm at NVC and the mean peripheral perfusion assessed by LASCA at
the level of 2nd to 5th fingertip were negatively correlated with the IOP (r = -0.30 and r = -0.36, both p < 0.01).

Finally, the mean capillary number at NVC was also positively correlated with the perfusion values of the SVP and DVP at
OCTA (r = 0.3, p = 0.01 and r = 0.28, p = 0.01) and the mean peripheral perfusion detected by LASCA positively correlated
with the DVP and CC perfusion (r = 0.29 and r = 0.28, both p = 0.01).

Conclusion: The higher IOP in all SSc patients might be in line with reported vascular abnormalities occurring in the optic
nerve head [2].

The reduced capillary density and perfusion of the retina and choriocapillaris suggest an ocular microvascular impairment
similarly to what is observed at the nailfold and fingertips in SSc patients.

The increased CT limited to dcSSc might be related to attempts of ocular microvascular reactivity and deposition of sub-
endothelial extracellular matrix in agreement with the fibrotic process observed in other tissues in such patients.

References: [1] Kreps et al. Semin Arthr Rheum 2019. [2] Hysa et al. Aut Rev 2021

Disclosure: C. Cutolo: None; E. Hysa: None; A. Cere: None; P. Toma: None; T. Cannavacciuolo: None; C. Toma:
None; S. Balito: None; V. Gerli: None; A. Sulli: None; V. Smith: Boehringer Ingelheim, 2, 5, 6, 12, Support for travel,
Galapagos, 6, Janssen-Cilag, 1, 2, 5, 6; C. Traverso: None;M. Nicolò: None;M. Cutolo: Amgen, 5, Boehringer Ingel-
heim, 5, Bristol-Myers Squibb, 5, Lab.Baldacci, 5.
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Background/Purpose: Scleroderma renal crisis (SRC) is a life-threatening complication of systemic sclerosis. It presents
with sudden onset of severe hypertension, a rise in serum creatinine levels with oliguria, and/or thrombotic microangiopathy.
We aimed to identify the differences in outcomes and comorbidities in patients with this SRC in comparison to patients pre-
senting with hypertensive emergency without SRC (HE).

Methods: The 2016-2020 National Inpatient Sample database (NIS) was analyzed to identify adult hospitalizations with
SRC, using International Classification of Diseases – 10 Clinical Modification (ICD-10-CM) codes. The studied primary out-
come was to assess SRC versus HE inpatient mortality and inpatient morbidities. A multivariate logistic regression, and linear
regression analyses were used to adjust for possible confounders.

Results: Logistic and linear regression analyses showed that patients with SRC had a higher odds of mortality (adjusted
Odds Ratio [aOR] of 1.3, 95% Confidence Interval [CI] 1.24-1.39), ischemic stroke (aOR: 1.44, CI: 1.40-1.49), acute coro-
nary syndrome (aOR: 1.91, CI: 1.87-1.95), cardiac conduction abnormalities (aOR: 1.32, CI: 1.30-1.35), aortic disease
(aOR: 1.51, CI: 1.46-1.55), pulmonary arterial hypertension (aOR: 3.13, CI: 2.9-3.39), acute pulmonary edema (aOR: 2.34,
CI: 2.26-2.42), acute exacerbation of heart failure (aOR: 1.23, CI: 1.21-1.25), and paroxysmal atrial fibrillation (aOR: 1.02,

Outcomes in patients with SRC versus patients with Hypertensive disease only
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CI: 1.008-1.046) in comparison to HE. Figure 1 shows the Forrest plot for multivariate analysis of in hospital morbidities when
adjusted for patient demographics, comorbidities, and hospital characteristics.

Conclusion: In conclusion, our study underscores the notable distinctions between patients with scleroderma renal crisis
and those presenting with hypertensive emergencies without scleroderma. Our findings demonstrate that patients with
scleroderma renal crisis face significantly elevated risks of mortality, ischemic stroke, acute coronary syndrome, cardiac con-
duction abnormalities, aortic disease, pulmonary arterial hypertension, acute pulmonary edema, and acute exacerbation of
heart disease. These results highlight the imperative for healthcare providers to exercise heightened caution and tailored
management strategies when dealing with scleroderma renal crisis patients due to their heightened susceptibility to
complications.

Disclosure: H. el Sharu: None; S. Singh: None; O. Alwahadneh: None; M. Alqaisieh: None.
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Background/Purpose: Prior studies have shown an increased risk of malignancy in patients with systemic sclerosis (SSc).
The reasons for this increased risk may be multifactorial, including effects of chronic inflammation, genetics, shared environ-
mental risk factors, use of immunosuppressive medications, among others. The aim of this study is to identify and character-
ize malignancy risk factors in a diverse SSc cohort.

Methods: A retrospective cohort was assembled of all patients with SSc followed within a large, urban, tertiary care center.
Validated ICD codes were used to identify cases. Descriptive statistics were used to study the cross-sectional distribution of
patient characteristics, including age, sex, ethnicity, health insurance status, smoking status, scleroderma subtype, myco-
phenolate (MMF) use and other immunosuppressant use. Student t-test was performed to compare variations in age. Chi-
square test and Fisher exact test were used to examine the difference in other categorical characteristics of patients with
and without malignancy. The prevalence of specific types of cancers was calculated. Odds ratios (OR) of cancer diagnosis
with respect to patient characteristics were calculated with multivariable logistic regression.

Results: A total of 625 patients met inclusion criteria. The distribution of participant characteristics was calculated and strat-
ified by cancer diagnosis (Table 1). 93 (14.9%) patients were found to have a history of cancer. Breast cancer (N=32, 5.1%)
was the most prevalent cancer in our cohort; distribution of each specific malignancy is outlined in Figure 1. Patients with a
malignancy history were older than those without malignancy (median age 69 vs 61 P < 0.01). Lack of medical insurance
was associated with increased odds of malignancy (OR 2.13, 95% CI 1.07-4.24, P = 0.03). Participants taking MMF were
significantly less likely to be diagnosed with malignancy (OR 0.58, 95% CI 0.36-0.94, P = 0.03), whereas other
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immunosuppressant use was associated with higher prevalence of malignancy (OR 2.16, 95% CI 1.36-3.43, P = 0.001)
(Figure 2). The multivariable logistic regression showed cancer had statistically significant associations with public insurance
(P = 0.01), lack of insurance(P = 0.01), MMF (P< 0.01), and other immunosuppressants (P< 0.01), but not with SSc’s time of
diagnosis, SSc subtypes, or smoking.

Conclusion: While MMF has been associated with increased malignancy risk in prior studies, this analysis showed a
reduced odds of malignancy in participants with SSc treated with mycophenolate. The reason for this unexpected finding
is unclear and further studies are warranted to determine if a relationship exists beyond correlation. Lack of health insurance,
increasing age and non-MMF immunosuppressant use are associated with increased malignancy risk in this urban, single-
center multiethnic SSc cohort. The cancer prevalence in our cohort is similar to prior SSc studies, and higher than the gen-
eral population.

Table 1. Characteristics of patients with systemic sclerosis with and without history of malignancy (N = 625)

Figure 1. Prevalence of specific malignancies in patients with scleroderma, distributed in a pie chart
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Background/Purpose: Systemic sclerosis (SSc) is a rare chronic inflammatory disease characterized by vasculopathy,
autoimmunity and progressive fibrosis in various organs. The patients with SSc are suffered from dyspnea, cough, and grad-
ual skin and joint contracture, resulting in significant physical and psychological burden. Psychological symptoms in SSc
patients include pain, depression, and concerns about appearance disfigurement. Previous studies have reported that
depression is common in SSc patients, ranging from 36% to 65%. However, no study has unveiled the risk of new-onset
depression in SSc patients.

The present study was conducted to determine whether SSc is an indeed risk factor for the development of new-onset
depression. To determine whether the incidence rate (IR) of new- onset depression in SSc patients is higher than in normal
subjects, we used data from a nationwide health care database.

Methods: We selected subjects from National Health Insurance System database who were diagnosed with SSc between
2010 and 2016. Subjects who did not get a general health checkup in the previous 2 years, who were diagnosed with
depression before their SSc diagnosis, who were less than 20 years old, or who had missing data were excluded. To mini-
mize the possibility of reverse causality, an analysis with a 1-year lag was performed. Kaplan-Meier analysis was conducted

Figure 2. Adjusted odds ratios for patient characteristics vs malignancy
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to assess the incidence of new-onset depression, and Cox proportional hazards regression was used to calculate adjusted
and unadjusted hazard ratio (HR) and 95% CIs. HR for new-onset depression was adjusted for age, sex, smoking, drinking,
physical activity, body mass index (BMI), income, diabetes, hypertension, and dyslipidemia.

Results: A total of 1,063 SSc patients (female 82.4 %) and 3,189 age-, sex-matched non-SSc controls with mean (SD) age
of 53.1 (10.6) years were included in the analysis. During follow-up periods after 1 year of lag time, the cumulative incidence
of new-onset depression was significantly higher in patients with SSc vs controls (38.7 vs. 27.7 IR per 1000 person-years).
After adjusting for covariates (age, sex, smoking, drinking, physical activity, BMI, income, diabetes, hypertension, and dysli-
pidemia), the presence of SSc was associated with 38.1 % increased risk of new-onset depression (HR 1.381; 95% CI,
1.128-1.691), compared with controls. SSc disease itself was determined as an independent risk factor for new-onset
depression in subjects with younger age (age < 65 years; HR 1.41; 95% CI 1.122-1.773), female gender (HR 1.415; 95%
CI 1.139-1.759), and absence of regular exercise (HR 1.433; 95% CI 1.143-1.795), after adjusting for covariates. Interest-
ingly, the risk of new-onset depression after SSc diagnosis was found to be relatively higher in the low-income group
(HR 1.667; 95% CI 1.121-2.479 vs HR 1.303; 95% CI 1.028-1.650).

Conclusion: The present study suggests that the SSc diagnosis is associated with a significantly increased cumulative inci-
dence and risk of new-onset depression. This association is more pronounced in female gender, younger age group, and
those who do not exercise regularly. Regular assessment of the occurrence of depressive symptoms should be more
emphasized in the patients with SSc after diagnosis.

Incidence of new-onset depression in SSc patients.
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Incidence rates and hazard ratios for new-onset depression according to covariates in SSc patients.
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Background/Purpose: To assess how and to what extent race, ethnicity, sex, gender and socioeconomic status of partic-
ipants are reported in ANCA-associated vasculitis (AAV) randomized controlled trials (RCTs), and to estimate the represen-
tativeness of different ethnic/racial groups in AAV-RCTs.

Methods: We searched all published AAV-RCTs indexed in PubMed and Embase since 2000. We retrieved information on
main features of RCTs published from 2000 to 2022 and recorded for each study whether participant race/ethnicity, socio-
economic status (SES) and sex/gender were reported; how ethnicity/race was defined and assigned; the number of patients
included for each racial/ethnic group. Descriptive statistics was used to summarize the main study results.

Results: We included 45 studies enrolling a total of 5053 patients (42% recruiting in more than one country), mostly pub-
lished between 2011 - 2022 (62%), including patients with mainly granulomatosis with polyangiitis (GPA) or microscopic
polyangiitis (MPA) (68%), and mainly investigating pharmacologic interventions (98%). Information on race/ethnicity was
available in 9 (20%) studies, 7 of which published ≥ 2011, including a total of 1445 (28%) patients. Figure 1 (left panel) shows
the number of studies reporting race/ethnicity over time. Sex and/or gender of participants was reported in all but one study,
but in 33 (73%) studies the authors clearly specified whether they reported the sex or the gender. In univariate analysis, we
found a better reporting of race/ethnicity for larger studies including patients from different continents, funded by industry,
and being published in higher impact factor journals. In studies where race/ethnicity was reported, White patients were the
most represented (90%), followed by Asian (3%) and African American (2%). Figure 1 (right panel)presents temporal trends
in the proportion of included participants across racial/ethnic groups in the overall sample of studies. Studies never reported
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the reasons for collecting race/ethnicity or subgroup analyses focusing on race/ethnicity. Only one study provided the defi-
nitions used to identify different patient’s origin. Only one paper reported patient SES.

Conclusion: Reporting of race/ethnicity and socioeconomic status deserves to be improved in AAV-RCTs. The non-White
patients are underrepresented in AAV-RCTs reporting race/ethnicity of participants.

Disclosure: M. Iudici: Boehringer-Ingelheim, 1; J. Rueda: None; X. Puéchal: None.
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a small-vessel vasculitis characterized by
asthma, hyper-eosinophilia, and progressive multiorgan organ involvement. Mepolizumab (MPZ) is a humanized monoclonal
anti-interleukin-5 antibody that can reduce peripheral blood eosinophil. Previous studies demonstrated the efficacy and safety
of MPZ for induction of remission in patients with relapsing or refractory EGPA, but the efficacy of MPZ during maintenance ther-
apy in patients with EGPA remains unclear. This study is to clarify the efficacy and safety of MPZ during maintenance therapy
compared with standard therapy for improving disease activity, preventing relapse, and reducing glucocorticoid (GC) dose.

Methods: This was a retrospective observational study. This study was approved by the Ethics Committees at Toho Univer-
sity School of Medicine (approval number; A22065). Patients, diagnosed with EGPA and treated at Toho University Sakura
or Omori Medical Center between January 2016 and June 2022, were included if they met all of the following criteria:

Figure1. Comparison of changes of BVAS between 12 months period in MPZ and SoC groups. A Changes in BVAS over 12 months, B Percent-
age of patients achieving BVAS = 0 at baseline and 12 months. BVAS; Birmingham Vasculitis Activity Score, MPZ; Mepolizumab, SoC; standard-
of-care
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prednisolone ≤ 20 mg/day, Birmingham Vasculitis Activity Score (BVAS) < 10 and administration of MPZ or immunosup-
pressants after 6 months or more from the onset of EGPA. Participants comprised patients with EGPA on MPZ (MPZ group:
n = 16) and those on immunosuppressants (standard-of-care [SoC] group: n= 16). Disease activity was evaluated by BVAS
as an index of disease activity and a predictor of the prognosis and outcome in patients with EGPA. GC toxicity was evalu-
ated by GC toxicity index (GTI). We investigated BVAS, MPZ retention rate, absolute eosinophil count, cumulative GC dose
and GTI after 12 months of MPZ or other immunosuppressant treatment in patients with EGPA.

Figure 2. Relapse-free survival in MPZ and SoC groups. MPZ; Mepolizumab, SoC; standard-of-care

Figure3. Comparison of changes in glucocorticoid dose and GTI over 12 months period in MPZ and SoC groups. A. Changes in glucocorticoid
dose over 12 months, B. Cumulative glucocorticoid dose at 12 months, C. GTI at 12 months. GTI; Glucocorticoid toxicity index, MPZ; Mepolizu-
mab, SoC; standard-of-care
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Results: There were no statistically significant differences in age, BMI, CRP, MPO-ANCA, IgE and CRP and BVAS between
two groups at baseline. The median disease duration of MPZ group was significantly longer than that of SoC group [46.5
(22.5-122.8) months, 11.0 (3.2-29.0) months, P = 0.001]. The median absolute eosinophil count in MPZ group was signifi-
cantly higher than that in SoC group [596.0 (114.5-784.2) /μL, 134.6 (2.0-262.1) /μL, P = 0.0034]. No significant differences
were observed in the concomitant GC dose or the rate of concomitant immunosuppressant use between the groups. The
BVAS at 12 months after treatment was significantly lower in MPZ group than in SoC group (P = 0.0367) (Figure 1). Percent-
age of patients achieving BVAS = 0 at 12 months tended to be higher in MPZ group than in SoC group. Relapse rates
tended to be lower in the MPZ group (1 patient) than in the SoC group (6 patients) (P = 0.08) (Figure 2). Cumulative GC dose
at 12 months were significantly decreased in the MPZ group than in the SoC group [2452 (1825-3256) mg, 3384
(2840-4179) mg, P = 0.0356] (Figure 3). The GTI at 52 weeks was significantly lower in the MPZ group than in the SoC group
[0.0 (-9.0-0.0), 0.0 (0.0-10.0), P = 0.0208].

Conclusion: Our study demonstrated that administration of MPZ to EGPA during maintenance therapy reduced disease
activity and relapse rates. MPZ in EGPA maintenance therapy may also have the potential to reduce cumulative GC dosage
and GC toxicity.

Disclosure: D. Sakai: None; K. Kaneko: AbbVie/Abbott, 6, AstraZeneca, 6, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, Gilead, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6;
K. Furukawa: None; M. Kawazoe: Asahi Kasei Pharma Corp, 6, AstraZeneca, 6, Ayumi Pharmaceutical Corporation,
6, GlaxoSmithKlein(GSK), 6; Y. Matsuzawa: AstraZeneca, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, GlaxoSmithKlein(-
GSK), 6, Janssen, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6; T. Nanki: AbbVie GK, 5, 6, Asahikasei Pharma Corp., 5, 6,
Astellas Pharma Inc., 6, AstraZeneca K.K., 6, Ayumi Pharmaceutical Co., 5, 6, Bristol-Myers Squibb K.K., 5, Chugai
Pharmaceutical Co., 2, 5, 6, Eisai Co.,Ltd., 5, 6, Eli Lilly Japan K.K., 5, 6, GlaxoSmithKline plc., 6, Janssen Pharmaceu-
tical K.K., 6, Mitsubishi-Tanabe Pharma Co., 5, 6, Mochida Pharmaceutical Co., Ltd., 5, 6, Nippon Boehringer Ingel-
heim Co., Ltd., 5, 6, Nippon Kayaku Co., Ltd., 5, Ono Pharmaceutical Co., Ltd., 5, 6, Pfizer Japan Inc., 6, Shionogi &
Co., Ltd., 5, Taisho Pharmaceutical Co.,Ltd., 5, Takeda Pharmaceutical Co., Ltd., 6, Teijin Pharma Ltd., 5, UCB
Japan Co. Ltd., 1, 6.
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Background/Purpose: In the randomized, placebo-controlled MIRRA trial for relapsing and refractory eosinophilic granulo-
matosis with polyangiitis (EGPA), adjuvant therapy with 300mg anti-IL5 mAB Mepolizumab [MEPO] for 12 months (M),
accrued longer times in remission, reduced steroid exposure and reduced relapse rates2. The aim of this study is to analyze
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the outcome of 100mg MEPOmonthly s/c for a minimum of 36 months. Changes to adjuvant immunosuppression and indi-
cations for anti-IL5 class switch from MEPO 100mg s/c to Benralizumab (BRZ) or Reslizumab (Res) were assessed.

Methods: In this observational study, 20 EGPA patients received anti-IL5 therapy for a minimum of 36M (range 49-68M). All
commenced on 100mg s/c MEPO every four weeks. Anti-IL5 therapy switched to BRZ or Res due to partial response or
intolerance. Assessment time points included MEPO commencement, 6, 12, 18, 24 and 36 months.

Results:Overall, there was a 50% reduction in steroid usage by 12 months. This continued to reduce to 24M, by which time
2 were off steroids and further 10 on weaning dose ≤ 5mg. Mean steroid dosage continued to decreased to 36 months. The
number on adjuvant conventional immunosuppressants (ACIS), reduced over time from 10 at M0 to 4 by M24. Clinical ben-
efits included ANCA serology normalized in all four positive patients by 12 months. Mean eosinophil count reduced from
0.42mg ±0.33 X109/L at M0 to 0.04±0.03 X109/L at 12 and 24M. BVAS reduced from median 5 [3-7], to 0 [0-1] by 24M.
The change in mean FEV1 over 12 months was from (M0) 2.11±0.66 to (M12) 2.39±0.62 and FVC (M0) 3.42±0.87 to
(M12) 3.67±0.93/105.60±20.47 respectively.

All 20 EGPA patients receiving anti -IL5 therapy, ranging from 49-68M remain on therapy. At 36M, 9 have remained on
100mg s/c MEPO. 10 (50%) have switched to an altenative anti-IL5 agent - 10 switched to benralizumab, 1 initially on ben-
ralizumab to reslizumab. 9/10 had achieved partial response prior to switch (reduction in steroids / relapse rate), 1/10 had no
response. During the duration of the study,3 patients had a break of therapy, but all resumed anti-IL5 treatment with
good response. Hence, all 20 remain on anti-IL5 beyond 24M. After 36M, one patient required cyclophosphamide along
with anti-IL5 therapy for myocarditis. A further patient had Rituximab for EGPA/ Rheumatoid arthritis overlap between anti-
IL5 agents.

Conclusion: In this study, there was a 50% reduction in steroid dosage by 12 months and steroid requirements continue to
decrease to 36M. By 24 months 2 are steroid free and a further 10 on weaning dose ≤ 5mg. Furthermore, the number on
adjuvant conventional immunosuppression reduced over the 24M (n=4 at 24M). This study demonstrates that anti-IL5 ther-
apy serves as a favorable model for steroid and conventional immunosuppressant minimization in EGPA. Clinical benefits of
reduction in BVAS, improved pulmonary function tests and reduced serum eosinophilia were recorded. The relapsing nature
of EGPA places a dependency of therapy on steroids and this study demonstrated sustained and ongoing improvement
annually with continued anti-IL5 therapy. Some participants required a switch in anti-IL5 agent.

Disclosure: a. egan: AstraZeneca, 1; P. Sivasothy: None; D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim,
2, Chinook, 2, CSL Vifor, 2, Roche, 2.
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a systemic vasculitis associated with eosin-
ophil infiltration and Anti-neutrophil cytoplasmic antibody (ANCA) production. Mepolizumab (MPZ), an anti-IL-5 monoclonal
antibody, facilitates good disease control, but the evidence for glucocorticoid (GC) discontinuation is still insufficient. In daily
clinical practice, IgE levels along with peripheral blood eosinophil counts, ESR and CRP levels are used to evaluate disease
activity, but they are limited in their ability to predict disease recurrence. In this study, we investigated the significance of IgE
levels in the process of reducing or discontinuing GC in patients with EGPA.

Methods: Patients with EGPA at Kakogawa Central City Hospital as of January 2023 were classified into two groups: IgE
high ( >232IU/ml) and IgE low (≤232IU/ml) at the start of MPZ. The diagnosis of EGPA was based on the 1990 American Col-
lege of Rheumatology criteria. The differences in patient backgrounds were examined by IgE, eosinophil count, Birmingham
Vasculitis Activity Score (BVAS), daily prednisolone (PSL) dose and Vascular Damage Index (VDI). The rate of GC discontin-
uation and disease relapse were also examined. Statistical analysis was performed using SPSS version 26 (IBM Corp,
Armonk, NY, USA), and P< 0.05 was considered significant.

Results: 27 patients had received MPZ for median 34 months. Patient background at the initiation of MPZ was median
59 years and 11 female (41%), disease duration was median 3 years (Table1). The eosinophil count was median 432/μl,
CRP 0.06mg/dl, IgE 128 IU/mL, and 11 patients (41%) were in IgE high group. When compared the IgE levels at the initiation
of MPZ, patients with high IgE were significantly younger. In addition, eosinophil counts were significantly higher in patients
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without concomitant immunosuppressive drugs (Table 2). After MPZ initiation, eosinophil counts, BVAS and the daily PSL
dose were significantly reduced in both groups while IgE levels did not change at all (Figure 1). Significant improvement in
VDI was observed in patients with low IgE. GC discontinuation was achieved in 7 patients (64%) in the high IgE group and
6 (38%) in the low IgE group (p=0.182), and patients who achieved GC discontinuation had no disease relapse during a
median follow-up of 19 months.1 patient with low IgE experienced a disease flare-up, which subsequently went into remis-
sion with continued administration of MPZ.

Conclusion: Although there is a limitation of single center retrospective data, more than half of the EGPA patients were able
to discontinue GCs after approximately 3 years of treatment with MPZ. Notably, IgE levels did not appear to affect the reduc-
tion in GC or the achievement of GC discontinuation.

Disclosure: T. Yamane: GlaxoSmithKlein(GSK), 6; A. Hashiramoto: Eli Lilly, 5.
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Background/Purpose: Contrary to Western countries, MPO-ANCA-associated vasculitis (MPO-AAV) is dominant in Japan
or Asian countries. It is possible that therapeutic responses to EGPA with mepolizumab (MPZ) are different in Asian coun-
tries. In addition, there have been few reports on the course of long-term treatment of EGPA with MPZ. We conducted a

1350



retrospective analysis of the clinical database of the 25 patients of EGPA treated with MPZ in our hospital for remission
induction or remission maintenance.

Methods: Twenty-five EGPA patients [19 females and 6 males. 11 MPO-ANCA positive and 14 MPO-negative.] have been
treated with MPZ and followed for at least two years since 2018 in the department of Nephrology and Rheumatology in
Kyorin University Hospital. They were analysed for clinical courses, including dose of administered corticosteroids
(GC) and rates of flare-up. Remission was defined as Birmingham Vasculitis Activity Score (BVAS) was 0. Disease flare-up
was defined as a state the disease activity increased and required intensification of immunosuppressive therapy.

They were divided into patients who were administered MPZ within 3 months of onset (early administration group) and who
were started administration of MPZ during maintenance therapy at least 3 months after onset (during maintenance group).

Results: Of the 25 patients administered MPZ, 6 patients were categorized as the early administration group (1 male and
5 females; 4 patients were ANCA-positive and 2 patients were ANCA-negative) and the other 19 patients were categorized
as the during maintenance group (5 males and 14 females; 7 patients were ANCA-positive and 12 patients were ANCA-neg-
ative). Mean ages at onset of groups of the early administration and the during maintenance were 52.2 and 55.0 years old,
respectively.

In addition to GC and MPZ, cyclophosphamide (CY) was used in 17% (1/6) of the early group and in 53% (10/19) of the
maintenance group.

After two years of therapy, mean doses of GC of each group were 1.7±2.1mg/day and 3.6±2.7mg/day, respectively. The
achievement rates of GC dose below 5mg/day after two years treatment of the early group and the maintenance group were
100% and 47% (9/19), respectively. While no flare-up was observed in the early group, 26% (5/19) of the maintenance
group developed flare-up after the start of MPZ therapy. These results were similar regardless of ANCA positivity. The inci-
dence of serious infections requiring hospitalization and death after starting MPZ were 0 in both groups.

Conclusion: These results showed that long-term use of MPZ was effective and had an acceptable safety profile in EGPA
patients. The use of MPZ from early stage might be recommended because the start of MPZ within 3 months of onset might
reduce the dose of GCs after two years of therapy and the flare-up rate.

Disclosure: S. KAWASHIMA: None; Y. Komagata: None; M. Kishimoto: AbbVie, 2, 6, Amgen, 2, 6, Asahi-Kasei
Pharma, 2, 6, Astellas, 2, 6, Ayumi Pharma, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Chugai, 2, 6,
Daiichi-Sankyo, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Ono Pharma, 2, 6, Pfizer, 2, 6,
Tanabe-Mitsubishi, 2, 6, UCB, 2, 6; S. Kaname: None.
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Benralizumab in Eosinophilic Granulomatosis with Polyangiitis

Adrien Cottu1, Matthieu Groh2, Charlène Desaintjean3, Sylvain Marchand-Adam4, Loic Guillevin5, Xavier Puéchal6,
Estibaliz Lazaro7, Maxime Samson8, Camille Taillé9, Cécile-Audrey Durel10, Elisabeth Diot11, Sarah Nicolas11, Laurent
Guilleminault12, Mikael Ebbo13, Pascal Cathébras14, Clairelyne Dupin9, Halil Yildiz15, Nabil Belfeki16, Gregory Pugnet17,
Pierre Chauvin18, Stephane Jouneau19, François Lifermann20, Jean-Philippe Martellosio21, Vincent Cottin22 and Benjamin
Terrier23, 1Department of Internal Medicine, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris (AP-HP), Paris,
France, 2National Referral Center for Hypereosinophilic Syndrome (CEREO), Hôpital Foch, Suresnes, France,
3Department of Respiratory Diseases, Hôpital Louis Pradel, Lyon, France, 4CHRU Tours, service de pneumologie et
d’explorations fonctionnelles respiratoires, Tours, France, 5University Paris Descartes, Paris, France, 6National Referral
Center for Rare Systemic Autoimmune Diseases, Paris, France, 7Bordeaux Hospital University, Pessac, France,
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Lyon, Lyon, France, 11Service de médecine interne et immunologie clinique, CHU Tours, Tours, France, 12Department of
respiratory and allergic diseases, Toulouse University Hospital Center, Toulouse, France, 13Aix Marseille Univ, APHM,
hôpital de la Timone, Internal Medicine Department, Marseille, France, 14Department of Internal medicine, Hôpital
Nord, CHU St Etienne, Saint-Etienne, France, 15Saint Luc Hospital, Bruxelles, Belgium, 16Service de Médecine Interne et
Immunologie Clinique. Groupe Hospitalier Sud Île de France, Melun, France, 17CHU Toulouse Rangueil Service de
Medecine Interne et Immunologie Clinique, Toulouse, France, 18Department of Respiratory Diseases, Rennes University
Hospital, Rennes, France, 19Amicus, Boca Raton, FL, 20Department of Internal Medicine, Centre Hospitalier de Dax, Dax,
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Background/Purpose: Gucocorticoid (GC)-dependant asthma and ENT exacerbations may persist in more than 80% of
eosinophilic granulomatosis with polyangiitis (EGPA). The MIRRA trial demonstrated the efficacy of mepolizumab, a mono-
clonal antibody targeting interleukin-5 (IL-5), in treating these manifestations. However, roughly 70% of patients still required
more than 4 mg per day of prednisone at the end of follow-up or relapsed. Benralizumab, a monoclonal-antibody targeting
IL-5 receptor, causes profound eosinophil depletion in plasma, sputum, and tissues. However, its efficacy in GC-dependent
manifestations remains to be determined in EGPA. We aimed to describe the use and efficacy of benralizumab in patients
with refractory manifestations of EGPA.

Methods: We conducted a multicentre, retrospective study of patients with EGPA according to ACR/EULAR 2022 criteria
and treated with benralizumab between February 2019 and February 2023. Complete response was defined as no disease
activity (BVAS=0) and a prednisone dose ≤4 mg/day. Partial response was defined as no disease activity and a prednisone
dose ≥4 mg/day. Total response was defined by either complete or partial response. Comparisons between patients with
and without prior mepolizumab therapy were made using the Fisher exact test and the Mann Whitney test. Comparisons
of responses or time to vasculitis flares were made with log-rank test.

Results: Sixty-eight patients were included. The median age was 50 (IQR 39-63) years. ANCA were positive in 20 (29%)
patients at EGPA diagnosis. Thirty-one patients (46%) had previously received mepolizumab, at a dose of 100 mg/month
in 18/26 (69%) and 300 mg/month in 8/26 (31%). Primary or secondary failure of mepolizumab accounted for 16 patients
(52%) and 15 patients (48%). The use of benralizumab was justified by uncontrolled asthma in 54 (81%), uncontrolled ENT
manifestations in 27 (40%) and persistent glucocorticoid use in 48 (74%) patients. The asthma regimen (30 mg/month
3 times then every 2 months) was used in 63/66 patients (95%). Sixteen patients (24%) were concomitantly treated with
another immunosuppressant.

Median follow-up after initiation of benralizumab was 23 months (IQR 9-34). Thirty-three patients (49%) had a
complete response, 24 (36%) had a partial response and 10 (15%) failed to respond (response assessed in 67 patients).
Of 57 patients with at least a partial initial response, 10 (18%) experienced secondary failure. GCs were discontinued in
23 patients (38%). Prior mepolizumab use was associated with more primary failure (p=0.034) and less GC discontinuation
(p=0.001).

Vasculitis flares occurred in 7 patients (11%) and were associated with histological evidence of vasculitis and/or ANCA pos-
itivity at benralizumab initiation (p=0.010). Six infections requiring specific treatments were reported during follow-up.
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Response to benralizumab (A) and failure to benralizumab (B) among patients with eosinophilic granulomatosis with polyangiitis, according to pre-
vious treatment by mepolizumab. Variation in disease activity using the Birmingham Vasculitis Activity Score (BVAS) (C), daily dose of prednisone
(D), variation in the forced expiratory volume in 1 second (FEV1) (E) and eosinophils count (F) among patients with eosinophilic granulomatosis with
polyangiitis treated with benralizumab, according to previous treatment by mepolizumab. Accumulated proportions of patient with at least one
asthma exacerbations during follow-up (G). Values in C, D, E, and F are the median and interquartile range. IS = immunosuppressant; * = P
< 0.05; ** = P < 0.01 (Fisher exact test).
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Conclusion: Benralizumab appears to be an effective treatment for refractory asthma or ENT manifestations in EGPA and
allows glucocorticoid withdrawal. However, its efficacy was lower after prior mepolizumab failure.

Disclosure: A. Cottu: None;M. Groh: AstraZeneca, 6, GSK, 6, Sanofi, 6; C. Desaintjean: None; S. Marchand-Adam:
None; L. Guillevin: None; X. Puéchal: None; E. Lazaro: None; M. Samson: ARGENX, 2, Boehringer-Ingelheim,
2, CHUGAI, 2, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2, NOVARTIS, 2, 5; C. Taillé: AstraZeneca, 6, Chiesi, 5, 6, GSK,
5, 6, Novartis, 5, 6, Sanofi, 6;C. Durel: None; E. Diot: None; S. Nicolas: None; L. Guilleminault: None;M. Ebbo: None;
P. Cathébras: None; C. Dupin: AstraZeneca, 6, GSK, 6; H. Yildiz: GSK, 6; N. Belfeki: None; G. Pugnet: None;
P. Chauvin: None; S. Jouneau: None; F. Lifermann: None; J. Martellosio: None; V. Cottin: Boehringer Ingelheim,
2, 5, 6, 12, Support for attending meetings, Celgene/BMS, 1, 2, CSL Behring, 2, Ferrer, 2, 6, 12, Support for attending
meetings, FibroGen, 1, Galapagos, 1, 2, Galecto, 1, GlaxoSmithKline, 2, Pliant, 2, Pure Tech, 2, Redx, 2, Roche, 1, 2,
6, 12, Support for attending meetings, Sanofi, 2, Shionogi, 2; B. Terrier: AstraZeneca, 5, CSL Vifor,
2, GlaxoSmithKlein(GSK), 2.
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Kaplan-Meier survival curve of complete response (A) and withdrawal of glucocorticoids (B) among patients with eosinophilic granulomatosis with
polyangiitis treated with benralizumab, according to previous treatment by mepolizumab. Blue full line = without previous mepolizumab; green dot-
ted line = with previous mepolizumab. (Logrank test)
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Background/Purpose: Rituximab is a first-line treatment for remission induction and the prevention of relapse in ANCA-
associated vasculitis (AAV). There is a paucity of real-world data on the long-term safety of rituximab in patients with AAV.
This study aimed to estimate the incidence of safety events and to compare time to first SAE between a rituximab cohort
and a cohort treated with non-rituximab therapy up to 15 years from first exposure.

Methods: RIVAS was a single-center, retrospective observational study including patients with GPA/MPA who had received
rituximab (MabThera) or other treatments between 2003 and 2017 at Addenbrooke’s hospital, Cambridge, UK followed up until
30 September 2018. Time 0 was defined as either initiation of MabThera treatment for the rituximab cohort or time of first disease
flare/diagnosis for the control cohort. The primary endpoint was time to first SAE. Key secondary endpoints were time to first pre-
categorized SAE including serious infection and cardiovascular disorder. Time to second SAE was an exploratory endpoint.

Results: 392 GPA/MPA patients were enrolled: 247 in the rituximab and 145 in the control cohort with a total of 2,217
person-years (mean study duration 5.7 years). Mean age was 61 years (SD 16.3), 52% were female, 77% had GPA and
23% MPA. The median disease duration at baseline was 25.0 months (range: 0-393.7) in the rituximab and 1.6 months
(range: 0-272.6) in the control arm. There were differences in the baseline characteristics between groups reflecting the pre-
dominant use of rituximab for relapsing or refractory disease. Three hundred and eighty-six SAEs occurred in 134 patients
(54%) in the rituximab and 114 in 58 patients (40%) in the control groups (Table 1). Sixty-five patients (26%) in the rituximab
group and 18 (12%) in the control group experienced serious infections. Twenty-one patients (9%) in the rituximab group
developed severe hypogammaglobulinemia (IgG < 3 g/L) requiring change of treatment and 19 (8%) received immunoglob-
ulin replacement for hypogammaglobulinemia compared to 3 (2%) and 1 (0.7%) of patients in the control group. There were
no differences in incidence rates for malignancy, cardiovascular events or renal insufficiency between groups. Time to first
SAE was shorter in the rituximab group than in the control group (HR 1.55, 95%CI 1.07-2.26, p=0.022) (Figure 1). Time to
first serious infection was shorter in the rituximab group (HR 2.34, 95%CI 1.079-5.07, p=0.031), while no between-group
differences were found for other SAE categories. Also, a shorter time to second SAE was observed in the rituximab group.
Predictors of first SAE were higher vasculitis damage scores and chronic pulmonary or kidney disease. The relative risk of
serious infection and additional safety events was higher in the rituximab group (unadjusted relative risk (RR) 2.12, 95%CI
1.31-3.43; RR 1.86, 95%CI 1.30-2.65, respectively).

Conclusion: Over 40% of patients with GPA/MPA experienced at least one SAE in their disease course. Although the risk of
first and second SAE was higher in the rituximab group, baseline imbalances, particularly in disease duration and prior immu-
nosuppressive use, due to the study design were a cause of bias and results should be interpreted with caution.

Table 1. Serious adverse events (SAEs) by event category for rituximab and control groups
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Background/Purpose: B-cell depletion induced by rituximab (RTX) in ANCA-associated vasculitis (AAV) is a risk factor for
hypogammaglobulinemia. Aggregating data on the kinetics of gammaglobulin levels during RTX and its association with
the risk of relapse and serious infection is of interest.

Figure 1. Time to first SAE for the rituximab and the control group
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Methods:We conducted a retrospective single-centre cohort study including patients with granulomatosis with polyangiitis
and microscopic polyangiitis who received RTX maintenance therapy between January 2010 and November 2022. Gam-
maglobulin levels were measured before induction therapy (month -6), at initiation of RTX maintenance therapy (month 0)
and every 6 months during maintenance therapy. Patients were categorized into several groups: (1) patients with gamma-
globulin levels < 6 g/L at initiation month 0; (2) patients with gammaglobulin decline between induction and initiation of main-
tenance therapy >25%; and finally (3) patients responding to both criteria simultaneously. Our primary objective was to
assess the impact of gammaglobulin decline on the risk of vasculitis relapse and serious infections.

Results:We included 98 patients, all of whom fulfilled the ACR/EULAR classification criteria of AAV. The median gammaglo-
bulin level at initiation of induction therapy was 10.4 g/L (IQR 8.4–12.9) and it significantly decreased to 7.5 g/L (5.9-8.8) at
initiation of maintenance therapy with a median decrease of -25% (IQR -13.8 – -42.4). Gammaglobulin levels remained sta-
ble throughout follow-up (Figure 1). Factors associated with gammaglobulin level decline >25% and gammaglobulin level
< 6 g/L after induction were age > 60 years (OR 4.1; 95%CI 1.2–14.7), baseline gammaglobulin levels < 10 g/L (OR 5.9;
95%CI 1.7–25.4) and use of pulses of methylprednisolone at induction (OR 4.7; 95%CI 1.4–2). Gammaglobulin decline
was not associated with the risk of relapse. In contrast, serious infection-free survival was significantly poorer in patients with
both gammaglobulin < 6 g/L and gammaglobulin decline >25% (adjusted HR 2.3; 95%CI 1.0–5.1) (Figure 2) and in those
who received pulses of methylprednisolone (HR 5.6; 95%CI 2.3–13.4) (Table 1).

Table 1. Odds ratios (95% CI) for the risk of severe infection (N=98)

Figure 1. Evolution of gammaglobulin levels after induction and maintenance therapy with RTX. Panel A shows the evolution of gammaglobulin
levels after induction and maintenance therapy for the whole population (N=98). Panel B shows the evolution of gammaglobulin levels after induc-
tion and maintenance therapy comparing the group with or without both gammaglobulin decrease >25% and gammaglobulin level <6 g/L.
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Conclusion: Older age, low gammaglobulin levels and pulses of methylprednisolone at induction are associated with
greater gammaglobulin decline after induction. Although it is not associated with a lower risk of vasculitis relapse, gamma-
globulin decline is associated with an increased risk of serious infections.

Disclosure: J. LIBERATORE: None; Y. Nguyen: None; J. HADJADJ: None; P. Cohen: None; L. Mouthon: None;
X. Puéchal: None; L. Guillevin: None; B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.
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Real-World Outcomes for Remission Induction in Working-Age
Adults with Severe Anti-Neutrophil Cytoplasmic Antibody-associated
Vasculitis

Itay Marmor1, Katelin Nickel2, Matthew Keller2, Guy Hazan3, Kevin Baszis4, Anthony French5 and Mary Hartman2,
1Dana-Dwek Children’s Hospital, Hod Hasharon, Israel, 2Washington University in St. Louis, St. Louis, MO, 3Soroka
University Medical Center, Beer Sheva, Israel, 4Washington Univ in St. Louis School of Medicine, St. Louis, MO,
5Washington University School of Medicine, St. Louis, MO

Figure 2. Kaplan–Meier plots of the risk of vasculitis relapse, major relapse and severe infections. Panel A shows the time to the first relapse
according to gammaglobulin decline and gammaglobulin level at month 0. Panel B shows the time to the first major relapse according to gamma-
globulin decline and gammaglobulin level at month 0. Panel C shows the time to the first severe infection according to gammaglobulins decline and
gammaglobulin level at month 0.
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Background/Purpose: Anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV), including Granulomatosis
with Polyangiitis (GPA) and Microscopic Polyangiitis (MPA), often manifests with life-threatening complications. Cyclophos-
phamide (CYC) and rituximab (RTX) are the mainstay of remission induction treatment in severe AAV, but their safety and effi-
cacy have not been comprehensively compared in “real-world” settings.

Methods: We conducted a retrospective cohort study using administrative data from the

2006–2019 IBM®MarketScan®Commercial Database. We identified working-age adults (age 18-64 years) with a new diag-
nosis of GPA/MPA, using the International Classification of Diseases (ICD) version 9 or 10 codes, who received induction
treatment with CYC or RTX. We used propensity score matching and a Cox proportional hazard model to estimate hazard
ratios (HRs) for the first major disease relapse and severe infection.

Absolute number of patients treated with each induction medication, by year. The data clearly shows a shift in practice over time, with RTX grad-
ually becoming the medication of choice. CYC, cyclophosphamide; RTX, rituximab

Adjusted event-free survival for the primary outcomes, in the first 24 months following induction, by induction medication. 3A: Major relapse; 3B:
Severe infection. Curves were plotted using multivariate Cox proportional hazards model, conducted following propensity score matching. CYC,
cyclophosphamide; RTX, rituximab; HR, hazard ratio; CI, confidence interval
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Results:We identified 657 patients, 406 (61.8%) of whom were treated with CYC and 251 (38.2%) with RTX. Patients in the
CYC group had worse disease severity scores at baseline.

In the 24 months after induction, 146 (22.2%) patients experienced a major disease relapse and 129 patients (19.6%) had
severe infection. Multivariate analysis with propensity score matching showed no significant differences between RTX and
CYC in the likelihood of experiencing major relapse (HR 0.57, 95% CI 0.32-1.01) or severe infection (HR 0.63, 95% CI
0.30-1.02).

Conclusion: In a nationally representative sample of working-age adults, RTX was found to be comparable to CYC for
remission induction treatment in severe AAV.

Disclosure: I. Marmor: None; K. Nickel: None;M. Keller: None; G. Hazan: None; K. Baszis: None; A. French: None;
M. Hartman: None.

Multivariable-adjusted risk factors a for the primary outcomes in the first 24 months following induction
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Therapy with Cyclophosphamide Plus Rituximab – Retrospective Case
Serial of 12 Patients
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Hospital Minden - Pulmonology, Minden, Germany, 5RUB University Hospital Minden - Nephrology, Minden, Germany,
6University Hospital Luebeck - Schleswig-Holstein, Luebeck, Germany, 7University Clinic department Goettingen -
Nephrology, Goettingen, Germany

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Vasculitis – ANCA-Associated Poster I: Treatment Outcomes
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: The orally administered C5a receptor inhibitor avacopan is approved for the therapy of ANCA-
associated vasculitis (AAV) in combination with rituximab or cyclophosphamide and shows significant steroid sparing effect
as recently published [1]. In severe disease manifestations, preferentially with multiple organ involvement, combined immu-
nochemotherapy of cyclophosphamide plus rituximab can be considered using protocols analogous to the RITUXIVAS

Table 1. Characteristics of ANCA-associated vasculitis patients (n=12)
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study [2] as well as to CycLowVas study [3]. However, there is no experience with the implementation of avacopan in this
therapeutic setting.

Methods: Here we present the case serial of 12 patients with AAV, all of whom had severe renal and pulmonary involvement
and received induction therapy with high-dose glucocorticoids and cyclophosphamide in combination with rituximab. In
addition, patients received avacopan for rapid steroid reduction/slowing down later in the course (from week 2-6), following
the above mentioned study [1] in which up to 20mg prednisolone equivalent was given in addition to avacopan as needed.
Patients` characteristics are shown in Table 1.All patients were suffering from kidney and lung manifestations and additionally
at least one more organ involvement of nervous system, HNO tract, eye, joints or gastrointestinal tract. Three of them had
previous courses of cyclophosphamide due to relapsing disease. All patients were treated between February 2022 and June
2023 in the University Hospital Minden (n=10), University Clinic department of Goettingen (n=1), and the Hospital of Holstein-
University in Luebeck; the mean observation time was 44.1 weeks (8-72); supportive treatment including anti-infective pro-
phylaxis were administered according to standard treatment regimes.

Results: Avacopan were stopped in 2 patients, one due to relapsing disease in week 24, and one due to infectious compli-
cation in week 4; the remaining 10 patients on avacopan achieved stable remission of AVV, in 6 cases even with successful
discontinuation of glucocorticosteroids on average after 11.8 weeks (from 6 to 20; figure 1). 4-6 months after induction ther-
apy, patients received rituximab maintenance therapy in accordance with guidelines (n=8).

Conclusion: Avacopan appears to favor steroid tapering in severe courses of AAV on combined therapy with cyclophos-
phamide plus rituximab. However, due to the small number of cases and the retrospective evaluation, the results have to
be confirmed by studies with larger number of cases.

[References: [1] Jayne DRW et al, NEJM, 2021. [2] Jones RB et al, NEJM, 2010. [3] McAdoo SP et al, Nephrol Dial
Transplant, 2018]

Disclosure: G. Assmann: AbbVie/Abbott, 2, 5, 6, AstraZeneca, 2, Boehringer-Ingelheim, 2, 6, Novartis, 5, UCB, 1;
C. Rittich: None; F. Neumann: None; U. Kellner: None; R. Turkiewicz: None; J. Radermacher: None;
P. Lamprecht: AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, 5, Novartis, 2, Vifor, 2, 5; B. Tampe: Vifor, 6.

Figure 1: Survival of avacopan treatment and corresponding glucocorticosteroid free in ANCA-associated vasculitis patients (n=12) over 52 weeks
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Background/Purpose: In the Phase 3 ADVOCATE trial comparing avacopan to a prednisone taper, 81% of patients with
ANCA-associated vasculitis (AAV) had renal involvement based on the Birmingham Vasculitis Activity Score. This renal sub-
group had a baseline mean estimated glomerular filtration rate of 45.1 mL/min/1.73 m2.

Methods: This post hoc analysis evaluated remission, glucocorticoid (GC) use, GC toxicity index (GTI), health-related quality
of life (HRQoL by SF-36), and safety in patients with baseline renal involvement for those treated with avacopan (N=134) ver-
sus a prednisone taper (N=134).
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Results: Compared to the overall study population, for this subgroup the mean age was similar (62 vs 61 years), but there
was a slightly higher proportion of patients with newly diagnosed AAV (74% vs 69%), myeloperoxidase+ ANCA (63% vs
57%), microscopic polyangiitis (52% vs 45%), and use of cyclophosphamide (39% vs 35%). The avacopan group achieved
a higher sustained remission rate at week 52 (67.9% vs 56.7%) while receiving a (mean/median) 2.4-/5.3-fold less total GC
dose than the prednisone taper group (Table 1). The GTI cumulative worsening and aggregate improvement scores were
lower at weeks 13 and 26 in the avacopan group compared to the prednisone group. At weeks 26 and 52 the avacopan
group reported a greater improvement in SF-36 physical and mental component summary scores. Serious adverse events
occurred in 46% (2 deaths) and 49% (3 deaths) of patients in the avacopan and prednisone groups, respectively.

Conclusion: In the ADVOCATE trial, patients with AAV with baseline renal involvement treated with avacopan achieved
higher sustained remission rates while receiving less GCs, experiencing less GC-related toxicity, and reporting greater
improvements in HRQoL versus those treated with a prednisone taper.

Disclosure: D. Geetha: Amgen, 2, Aurinia, 2, calliditas, 2, chemocentryx, 2, GlaxoSmithKlein(GSK), 2; F. Cortazar:
Amgen, 2, 6, Aurinia, 2, 6, Calliditas, 6, Travere, 2, Valenza Bio, 2; A. Bruchfeld: Amgen, 2, AstraZeneca, 2, 12, Inves-
tigator fees, Bayer, 2, ChemoCentryx, 1, 12, Investigator fees, CSL Vifor, 2, 12, Investigator fees, Fresenius, 2, 12,
Investigator fees, Merck/MSD, 2, 12, Investigator fees; a. Karras: AstraZeneca, 6, GlaxoSmithKlein(GSK), 4, Novartis,
2, Pfizer, 6; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(-
GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS
Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2; D. Jayne: AstraZeneca,
2, Aurinia, 4, Boehringer Ingelheim, 2, Chinook, 2, CSL Vifor, 2, Roche, 2.
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Ulrich Specks1, David Jayne2 and Peter Merkel3, 1Mayo Clinic, Rochester, MN, 2University of Cambridge, Cambridge,
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Background/Purpose: Although respiratory tract involvement in ANCA-associated vasculitis (AAV) is frequent and associ-
ated with increased mortality, studies focusing on diffuse alveolar hemorrhage (DAH) in AAV are uncommon. DAH can prog-
ress rapidly and is often life-threatening. The 330-patient ADVOCATE trial was an active-controlled, randomized, Phase
3 study that compared avacopan to a prednisone-tapering regimen and enrolled 12 patients with DAH.

Methods: This post hoc analysis focuses on outcomes of the 12 patients with DAH at baseline on the basis of BVAS.
Patients requiring invasive pulmonary ventilation support at screening were excluded from enrollment. Remission at Week
4 was defined as BVAS=0. Remission at Week 26 was defined as BVAS=0 and no glucocorticoid (GC) use in the previous
4 weeks. Sustained remission at Week 52 was defined as BVAS=0 and no GC use in the previous 4 weeks, remission at
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Week 26, and no relapse between Week 26 and Week 52. Relapse was defined as a return of vasculitis activity on BVAS
with ≥1 major item, ≥3 minor items, or 1 or 2 minor items for at least two consecutive trial visits.

Results: Five patients in the avacopan group and 7 in the prednisone taper group had DAH at baseline. Of the 12 patients,
11 (92%) had granulomatosis with polyangiitis, 10 (83%) received rituximab background therapy, 8 (67%) were male,
8 (67%) had PR3-ANCA, and 6 (50%) were newly diagnosed (Table 1). BVAS was 19.5±5.4 (mean±SD) at baseline. The
total dose of GCs (median / mean) from all sources for the avacopan and prednisone taper groups, respectively, were
300 / 585 mg vs 1945 / 1616 mg during the screening period (day -14 to -1) and 625 / 508 mg vs 1627 / 1866 mg during
day 1 to 29. DAH was no longer active by Week 4 for all patients (Table 1). Remission rates in the avacopan and prednisone
taper groups, respectively, were 80.0% (4/5) and 71.4% (5/7) at Week 4, 80.0% (4/5) and 71.4% (5/7) at Week 26, and
80.0% (4/5) and 57.1% (4/7) at Week 52. No patients in the avacopan group and 2 in the prednisone taper group relapsed
during the treatment period. One patient in the avacopan group (case 3) was hospitalized twice for pneumonia. Two in the
prednisone taper group had hospitalizations, twice for one patient (case 9) due to hepatocellular injury andherpes keratitis
and once for the other patient (case 12) for worsening of AAV. Prednisone taper treatment was not completed in case
9 due to a serious adverse event of lymphopenia (day 33). None of the patients required mechanical ventilation during the
study.

Conclusion: In the ADVOCATE trial of patients with AAV, the outcomes of patients with DAH were similar for those treated
with avacopan versus with a prednisone taper. None of the patients with DAH in the avacopan group progressed to respi-
ratory failure, despite receiving a minimal dose of GCs. In this report on a small number of patients, overall remission rates
were higher in the avacopan group than the prednisone taper group at Weeks 4, 26, and 52, although all pulmonary mani-
festations of AAV were resolved in all patients by Week 26. These data provide support for the treatment of DAH in AAV
using avacopan with a lower dose of GCs.

Disclosure: U. Specks: Amgen, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 5, Chemo-
Centryx, 2, Genentech, 5, GlaxoSmithKlein(GSK), 5;D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim, 2, Chi-
nook, 2, CSL Vifor, 2, Roche, 2; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech,
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5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis,
5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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University, Baltimore, MD, 2Northwestern University, Chicago, IL, 3Amgen, Inc., Thousand Oaks, CA, 4Azienda USL-IRCCS
di Reggio Emilia, Reggio Emilia, Italy, 5University of Cambridge, Cambridge, United Kingdom, 6University of Pennsylvania,
Philadelphia, PA
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Background/Purpose: The randomized, double-blind, double-dummy, controlled Phase 3 ADVOCATE trial tested whether
avacopan, an oral selective C5a receptor inhibitor approved for the treatment of ANCA-associated vasculitis (AAV), could
replace a glucocorticoid (GC)-tapering regimen. Randomization was stratified according to vasculitis disease status (newly
diagnosed or relapsing), ANCA status (anti-proteinase 3 (PR3) positive or anti-myeloperoxidase positive), and immunosup-
pressive treatment (cyclophosphamide (CYC) or rituximab (RTX)). American College of Rheumatology/Vasculitis Foundation
guidelines recommend induction treatment with RTX over CYC (Chung SA et al, Arthritis Care Res (Hoboken) 2021). For
relapsing disease, EULAR guidelines recommend RTX (Hellmich B et al,Ann Rheum Dis 2023). The objective of this study
was to evaluate the efficacy and safety of avacopan in patients in the RTX stratum of the ADVOCATE trial.

Methods: Primary efficacy endpoints were the proportion of patients achieving disease remission at week 26 and sustained
remission at week 52 (Birmingham Vasculitis Activity Score (BVAS) of 0 and no GC use for AAV 4 weeks before measure-
ment). RTX was administered intravenously 375 mg/m2 once weekly for 4 weeks beginning on Day 1. The protocol did
not include repeat dosing of RTX, according to its approved labeled regimen at the time.

Results: A total 214 of 330 patients (64.8%) comprised the RTX stratum. At baseline, patients were 60 years old (mean),
�76% had renal vasculitis (based on BVAS),�46% were PR3-ANCA positive, and�58% were newly diagnosed. Men con-
stituted 57.0% of the avacopan group and 48.6% of the prednisone group. Baseline estimated glomerular filtration rate
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(eGFR) was 57.1±32.2 and 56.0±33.4 mL/min/1.73 m2 (mean±SD), for the avacopan and prednisone groups, respectively.
Remission at week 26 was 77.6% in the avacopan group and 75.7% in the prednisone group (Table 1). Sustained remission
at week 52 was 71.0% in the avacopan group and 56.1% in the prednisone group (Table 1), estimated common difference,
16.5 percentage points; 95% confidence interval, 4.3 to 28.6. Additionally, there were numerical improvements in relapse
rate, albuminuria, and lower GC-associated toxicity in the avacopan group versus the prednisone group. The proportion
of patients experiencing a serious treatment emergent adverse event (TEAE) was 34.6% (n = 37) with 62 events in the ava-
copan group compared to 39.3% (n = 42) with 91 events in the prednisone group (Table 1).

Conclusion: This analysis from the ADVOCATE trial of patients with AAV receiving RTX showed a significantly increased
sustained remission rate at week 52 in the avacopan group compared to the prednisone group. Compared to the predni-
sone group, patients in the avacopan group had numerical improvements in remission at week 26, relapse rate, eGFR, albu-
minuria, and less GC toxicity. There was no increase in serious TEAEs in patients treated with avacopan. These results
demonstrate the efficacy of avacopan for achieving and sustaining remission in patients with AAV treated with RTX.

Disclosure: D. Geetha: Amgen, 2, Aurinia, 2, calliditas, 2, chemocentryx, 2, GlaxoSmithKlein(GSK), 2; A. Dua: AbbVie/
Abbott, 2, Amgen, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, sanofi, 2; H. Yue: Amgen, 3, 11, ChemoCentryx, 3, 11;
C. Salvarani: CSL Vifor, 1, 2, 6, Eli Lilly, 1, 2, 6; D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim, 2, Chinook,
2, CSL Vifor, 2, Roche, 2; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech,
5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis,
5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Safety and Efficacy of Avacopan in Patients 65 Years and Older with
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David Jayne1, Duvuru Geetha2, Christian Pagnoux3, Sebastian Sattui4 and Peter Merkel5, 1University of Cambridge,
Cambridge, United Kingdom, 2Johns Hopkins University, Baltimore, MD, 3Mount Sinai Hospital, Toronto, ON, Canada,
4University of Pittsburgh, Pittsburgh, PA, 5University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
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Background/Purpose: Older adults are at increased risk of glucocorticoid (GC)-related toxicity; minimization of GCs is a
major focus for treatment of patients with ANCA-associated vasculitis (AAV). Although AAV especially affects older adults,
many studies have excluded patients >75 years (y). In the Phase 3 ADVOCATE trial of avacopan, there was no exclusion cri-
terion for maximum participant age.

Methods: This post hoc analysis reports safety and efficacy of avacopan compared to a prednisone taper in the subgroups
of patients 65-74y (N=109) and ≥75y (N=51).

Results: In both studied age and treatment groups, a similar proportion of patients (69.4-73.1%) achieved remission at
week 26 (Table 1). In the 65-74y age group, sustained remission rates at week 52 were 55.1% in the prednisone arm and
65.0% in the avacopan arm. Relapse rates were 18.8% in the prednisone arm and 12.3% in the avacopan arm. The total
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all-source median GC dose was 5.3x higher in the prednisone vs avacopan arm. Serious adverse events (SAEs) occurred in
22/49 patients (45%) in the prednisone arm (2 deaths) and 25/60 patients (42%) in the avacopan arm (2 deaths). In the ≥75y
age group, sustained remission rates at week 52 were 56.0% in the prednisone arm and 65.4% in the avacopan arm.
Relapse rates were 20.8% in the prednisone arm and 3.8% in the avacopan arm. Median GC dose was 4.8x higher in the
prednisone vs avacopan arm. SAEs occurred in 14/25 patients (56%) in the prednisone arm and 17/26 patients (65%) in
the avacopan arm. Other results including renal and quality of life outcomes are in Table 1.

Conclusion: A subgroup analysis of patients ≥65y demonstrated similar trends of efficacy and safety of avacopan as in the
overall ADVOCATE trial, including reductions in GC-related toxicities, supporting a role for avacopan in the treatment of older
adults with AAV.

Disclosure: D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim, 2, Chinook, 2, CSL Vifor, 2, Roche, 2;
D. Geetha: Amgen, 2, Aurinia, 2, calliditas, 2, chemocentryx, 2, GlaxoSmithKlein(GSK), 2; C. Pagnoux: AstraZeneca,
1, 2, 6, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 2, 5, 6, Pfizer, 5, Roche, 2; S. Sattui: AstraZeneca, 5, Bristol Myers
Squibb Foundation, 5, Rheumatology Research Foundation, 5, Sanofi, 2, 5; P. Merkel: AbbVie/Abbott, 5, Amgen,
2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Beh-
ring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant,
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2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow,
2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Javier Villacorta7, Cristina Vega8, JudithMartins9, Borja Gracia10 and EnriqueMorales11, 1Autoimmune Diseases. Hospital
Clinic Barcelona, Barcelona, Spain, 2Hospital Clinic Barcelona, Barcelona, Spain, 3Hospital Bellvitge, Barcelona, Spain,
4Hospital Torrec�ardenas, Almeria, Spain, 5Hospital Clínic de Barcelona, Barcelona, Spain, 6Hospital Puerta de Hierro,
Madrid, Spain, 7Hospital Ram�on y Cajal, Madrid, Spain, 8Hospital La Paz, Madrid, Spain, 9Hospital de Getafe, Madrid,
Spain, 10Hospital Lozano Blesa, Zaragoza, Spain, 11Hospital 12 de Octubre, Madrid, Spain
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Background/Purpose: ANCA-associated vasculitis are chronic and relapsing diseases. Relapses are frequently associated
with organ damage accrual as a consequence of disease activity or treatment-related side effects. Avacopan, a selective
antagonist of C5a receptor, has been approved for the treatment of adult patients with severe and active granulomatosis
with polyangiitis (GPA) or microscopic polyangiitis (MPA) in combination with rituximab (RTX) or cyclophosphamide (CF).
We describe our initial experience with avacopan as part of an Early Access program in Spain.

Methods: The study population consisted of all patients diagnosed with GPA/PAM who initiated treatment with avacopan
between June 2022 and March 2023 as part of the program. Patients (newly diagnosed or relapsing) were locally selected
by participating investigators based on impaired renal function or long glucocorticoid exposure and toxicities. Descriptive sta-
tistics (mean and SD or median and IQR for continuous variables, and percentages for categorical variables) are presented.

Results: 24 patients were included: age 58,5±15 years, 60% women, 50% newly diagnosed and 71% ANCA- MPO+. 88%
(21/24) had kidney involvement with an eGFR of 26±15 ml/min/1.73m2 (n=17). Extrarenal manifestations were present in
42% (10/24), the most common was pulmonary involvement (6/24).

In 75% of patients avacopan was initiated because of presence/risk of glucocorticoid (GC)-related adverse events (AEs) (dia-
betes, hypertension, osteoporosis, previous infection, frailty, cardiovascular risk and previous GC exposure). 30% had pre-
vious GC-derived AEs and 8% were on chronic GC use. In 30% of patients, avacopan was added for refractory disease and
in 46% of patients for potential recovery of kidney function.

RTX was used for induction in 100% of patients and was combined with CF in 54% of cases. Moreover, 67% received
methyl-prednisolone pulses, 96% oral prednisone and 25% plasma exchange. Median follow-up under avacopan treatment
was 5,4 months (IQR 2,55-9,25). Remission was achieved by 79% of patients with no relapses during follow. eGFR
increased 6.1±12.5 ml/min/1.73m2

Prednisone was completely discontinued in 33% of patients (after 11,3±5,9 weeks). At the time of this analysis, 40% were
tapering GC. Three AEs were reported (diarrhea, urinary tract infection and neutropenia). Avacopan was discontinued in
1 patient.
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Conclusion: Combination of avacopan and standard remission induction therapy had a good safety profile in real world clin-
ical practice. Although in the presence of efficient induction therapy, short follow up and lack of comparator no conclusions
can be drawn about efficacy, our patients tolerated lower GC exposure than previously adviced.

Disclosure: G. Espigol-Frigole: CSL Vifor, 1, GlaxoSmithKlein(GSK), 1; M. Cid: AbbVie/Abbott, 1, 2, 6, AstraZeneca,
1, GSK, 1, 2, 6, Kininksa Pharmaceutical, 5, SCL-Vifor, 2, 6; J. Bordignon Draibe: CSL Vifor, 1; M. Prados: Alexion,
2, CSL VIFOR, 2, GlaxoSmithKlein(GSK), 6; E. Guillen: CSL Vifor, 1; A. Huerta: Alexion, 2, 6, AstraZeneca, 6, CSL Vifor,
2, GlaxoSmithKlein(GSK), 6, Sanofi, 6; J. Villacorta: Fresenius, 2, Vifor, 2; C. Vega: CSL Vifor, 1; J. Martins: CSL Vifor,
1; B. Gracia: Boehringer-Ingelheim, 6, GlaxoSmithKlein(GSK), 6, Roche, 6; E. Morales: Alexion, 6, CSL Vifor, 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Otsuka, 6.
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Glattbrugg, Switzerland
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Background/Purpose: Avacopan, a selective C5aR1 inhibitor, has demonstrated efficacy and safety over 52 weeks in
patients with anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis. However, efficacy and safety data on ava-
copan beyond 52 weeks are limited. Here, we describe the experience with avacopan beyond 52 weeks from the EAP.

Methods: Safety data in patients with severe, active granulomatosis with polyangiitis (GPA) or microscopic polyangiitis
(MPA) within the EAP were recorded in a global safety database from Feb 2019 – Apr 2023. Adverse events (AE) included
a lack of effect and other events (i.e., relapse or worsening of disease).

Results: A total of 19 patients were treated with avacopan beyond 52 weeks within the EAP. Average age was 47 years,
with 13 patients (68%) diagnosed with GPA and 6 (32%) with MPA. The median duration of therapy was 17 months (range
12–45). A total of 9 AEs were recorded in 2 patients (10.6%) (Table 1). One vasculitis flare was recorded 6 months after ava-
copan initiation and coincided with an unintended dose reduction to 20 mg BID, due to a product supply issue during
COVID. The event was well-managed with rituximab, with no additional use of glucocorticoids, and avacopan 30 mg BID
was reinstated. No further cases of a lack of effect, worsening of disease, or disease relapse were reported. Data regarding
concomitant medications did not indicate a decline in the patients’ status during treatment. No treatment discontinuations
due to AEs were recorded.

Conclusion: These results suggest that continuation of avacopan beyond 52 weeks is generally well-tolerated in patients
with GPA and MPA and may be effective in terms of disease control. Limitations of this program include low patient number,
potential underreporting, and incomplete data.
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Disclosure: F. Alberici: AstraZeneca, 1, 2, 6, CSL Vifor, 1, 2, 6;C. Salvarani: CSL Vifor, 1, 2, 6, Eli Lilly, 1, 2, 6;C. Chan:
CSL Vifor, 3; A. Obergfell: CSL Vifor, 3; T. Popov: CSL Vifor, 3.
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Use of Avacopan in Patients with ANCA-associated Vasculitis and
Estimated Glomerular Filtration Rate < 15 mL/min/1.73m2

Bryce Barr, Kim Cheema, Aurore Fifi-Mah, Stephanie Garner, Louis Girard and Jeffrey Ma, University of Calgary,
Calgary, AB, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Vasculitis – ANCA-Associated Poster I: Treatment Outcomes
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Table 1. Overview of Safety Events Reported in 2 of 19 Patients Receiving Avacopan Beyond 52 Weeks in the Early Access Program
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Background/Purpose: Glomerulonephritis represents a severe manifestation of anti-neutrophil cytoplasmic antibody
(ANCA) associated vasculitis (AAV) and is associated with substantial morbidity and mortality. Therefore, maximal recovery
of kidney function is imperative to improve long-term survival and quality of life. Patients who require kidney replacement
therapy (KRT) have the worst long-term outcomes with kidney function following six months of therapy being predictive of
future requirement of KRT. Despite advances in induction therapy, there remains a substantial reliance on glucocorticoids,
resulting in significant treatment-associated morbidity. Avacopan, a small molecule C5a receptor antagonist, was recently
demonstrated to be superior to prednisone with respect to sustained remission at 52 weeks and reduced glucocorticoid
toxicity. Avacopan has also been shown to improve estimated glomerular filtration rate (eGFR) compared to prednisone,
particularly in the subset of patients with eGFR < 20 mL/min/1.73m2. However, patients with eGFR < 15 mL/min/1.73m2

were excluded from the clinical trials. Our objective was to describe the experience of patients at our centre with AAV who
presented with eGFR < 15 mL/min/1.73m2.

Table 1: Characteristics and outcomes of patients treated with avacopan
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Methods: This was a retrospective case series of four patients with AAV and an eGFR < 15 mL/min/1.73m2, treated with
avacopan at the University of Calgary, Calgary, Canada between November 2022 and May 2023.

Results: Four patients with AAV presenting with an eGFR < 15 mL/min/1.73m2 were treated at our centre. Their clinical
characteristics, management and outcomes are detailed in Table 1. The patients ranged in age from 59-80. Two patients
had GPA and one was PR3 positive. All four had an eGFR < 15 (range 5-10 mL/min/1.73m2) at presentation and a renal
biopsy documenting glomerulonephritis. Two received cyclophosphamide as induction, one a combination of rituximab
and cyclophosphamide and one rituximab. All four patients were in remission at last follow-up with one patient dialysis
dependent. For the patient dialysis dependent, avacopan was stopped at three months. Cumulative steroid exposure
ranged from 1 to 1.7 grams of prednisone or prednisone equivalent. There were no treatment related adverse events or seri-
ous infections.

Conclusion: In conclusion, we present four cases describing the use of avacopan in individuals with AAV and eGFR < 15
mL/min/1.73m2 at presentation. Avacopan appeared to be safe, with reduced glucocorticoid exposure in all patients, and
resulted in substantial eGFR recovery in three individuals. More study is required to understand the short- and long-term
impacts of avacopan on kidney function in this subgroup of AAV patients.

Disclosure: B. Barr: Otsuka, 1; K. Cheema: Alexion, 1, 6, Novartis, 1, Otsuka, 6; A. Fifi-Mah: Bristol-Myers
Squibb(BMS), 5, Celltrion, 1, Frenesius-Kabi, 6, Novartis, 1, Otsuka, 1, Pfizer, 5, Sanofi, 1; S. Garner: Abbvie, 1, JAMP,
1, Janssen, 1, Novartis, 1, Otsuka, 1, 6, UCB, 1, 5; L. Girard: Chemocentryx, 1, CIHR, 5, Otsuka, 2, 6; J. Ma: Alexion, 1.
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Treating Patients with ANCA-Associated Vasculitis and Very Severe Renal
Injury with an Intensified B Cell Depletion Therapy: Comparison with a
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CECCHI3, ALICE BARINOTTI3, ELENA RUBINI3, MICHELA FERRO4, EMANUELE DE SIMONE4, carla naretto4, ANTONELLA
BARRECA5, ANDREA SAMMARTINO4, DANIELA ROSSI4 and ROBERTA FENOGLIO4, 1University of Torino, Torino, Italy,
2University of Turin, Torino, Italy, 3University Center of Excellence on Nephrologic, Rheumatologic and Rare Diseases
(ERK-Net, ERN-Reconnect and RITA-ERN Member) with Nephrology and Dialysis Unit and Center of Immuno-
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Background/Purpose: Rituximab (RTX), an anti-CD20 monoclonal antibody, has shown to be an effective induction treat-
ment for small-vessel vasculitides associated with antineutrophil cytoplasm antibodies (AAV) in both newly diagnosed and
relapsing patients. However, the role of RTX in the management of the most severe cases of AAV remains to be fully eluci-
dated. Objective of the study
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to assess both safety and efficacy of an intensified B-cell depletion therapy (IBCDT) protocol, including RTX, cyclophospha-
mide (CYC), and methylprednisolone pulses without additional maintenance immunosuppressive therapy compared to con-
ventional therapy regimen based on oral CYC and steroids and prolonged maintenance therapy with azathioprine (AZA) in
patients with AAV and severe renal injury.

Methods: A cohort of 15 AAV patients with the most severe features of AVV renal involvement (as < 15 ml/min GFR and his-
tological findings of paucimmune necrotizing glomerulonephritis with more than 50% crescents of non-sclerotic glomeruli at
the renal biopsy) was treated IBCDT and compared to compared toa control group of 10 patients with AAV treated with a
conventional therapy regimen based on oral CYC and steroids and prolonged maintenance therapy with azathioprine
(AZA). Independently on the pharmacologic regimen, plasma exchange (7 procedures with 1-1.5 plasma volume replace-
ment) was performed in the presence of 1. alveolar haemorrhage, and 2.more than 50% florid crescents in the nonsclerotic
glomeruli, or 3. dialysis dependence.

Results: Complete clinical remission (BVAS 0) was observed at 6 months in 14 of 15 patients (93%). All cases treated with
IBCDT who achieved a complete clinical remission experienced a depletion of peripheral blood B cells at the end of therapy.
Of the 10 dialysis dependent patients at onset, 6 subjects (60%) experienced a functional recovery allowing the suspension
of dialysis treatment. When compared to the control group, no statistically significant difference was observed in patients
treated with IBCDT in terms of overall survival, 6-month therapeutic response rate, and 6-, and 12-month functional renal
recovery. The cumulative total dose of CYC in the case group was on average 1 g/patient while in the control group on aver-
age 8.5 g / patient (p = 0.00008). Plasmapheresis sessions were performed at part of the induction therapy among
13 patients (87%) in the case group and 8 (80%) in the control group.

Conclusion: The results of this study showed that IBCDT appeared to be safe and has the same efficacy profile when com-
pared to conventional therapy with CYC plus AZA in the management of the most severe patients with AAV. Additionally, this
avoids the need of prolonged maintenance therapy for long, and limits the exposure to CYC with consequent reduced tox-
icity and drug-related side effect rates.

Disclosure: D. Roccatello: None; S. Sciascia: None; S. FODDAI: None; g. QUATTROCCHIO: None; M. RADIN:
None; I. CECCHI: None; A. BARINOTTI: None; E. RUBINI: None; M. FERRO: None; E. DE SIMONE: None;
c. naretto: None; A. BARRECA: None; A. SAMMARTINO: None; D. ROSSI: None; R. FENOGLIO: None.
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Background/Purpose: A considerable number of patients with high clinical suspicion for cryoglobulinaemic vasculitis either
show negative results for the detection of cryoglobulins or show only trace amounts which cannot be characterized for com-
position.We aimed at establishing whether the failure to detect or the detection of trace amounts of cryoglobulin with con-
ventional methods either identifies a peculiar subset of low level cryoglobulinaemia (from now on hypocryoglobulinaemia)
or represents a separate entity.

Methods: The present cohort includes 237 patients, median age 60.8, range 22–97 years, 100 males and 137 females,
having trace amounts of cryoglobulins (< 0.5% cryocrit) detected in the Laboratory of CMID, San Giovanni Bosco Hub Hos-
pital and University of Turin between 2008 and 2021. Patients presenting with high clinical suspicion of autoimmune sys-
temic conditions yet negative for the detection of cryoglobulinemia with the standard technique were tested for
hypocryoglobulins.All patients with urinary abnormalities underwent kidney biopsy.

Results: Using a modified precipitation technique in hypo-ionic medium, we prospectively identified between 2008 and
2021 237 patients (median age 60.8 years [22–97], 137 females) having < 0.5% cryocrit and clinical suspicion of autoim-
mune disorder. Of these 237 patients, only 54 (22.7%) had a history of HCV infection. One hundred and sixty-nine out of
237 patients (71%) had an established underlying disease, while 68 patients (28.6%) (median age 62.9 years [29–93],
35 females) did not show either laboratory markers or clinical symptoms consonant with an underlying aetiology. These
68 cases with only trace amounts of cryoglobulins were defined as having a putatively idiopathic hypocryoglobulinaemia.
Nineteen of these 68 patients (27.9%) had a history of HCV infection. Twenty-four patients out of 68 (35.3%) were positive
for rheumatoid factor (RF), while 25 (36.7%) patients had signs of complement consumption (i.e., C4 < 15 mg/dl and/or
C3 < 80 mg/dl ), and 36 (52.9%) had increased inflammatory indexes. Seven patients only had arthralgia and constitutional
symptoms while 61 out of 68 (89.7%) presented with at least one of the three cardinal signs of cryoglobulinaemic vasculitis
including skin lesions, peripheral nerve involvement, and glomerulonephritis. Seventy-five percent of the subjects had type III
hypocryoglobulins. In patients with hypocryoglobulinaemia the histologic features of glomerulonephritis (also examined by
electron microscopy) resembled those of mixed cryoglobulinaemia-associated glomerulonephritis.

Conclusion: In conclusion, hypocryoglobulins are often polyclonal and are mainly unrelated to HCV infection. Patients who
present high clinical suspicion for vasculitis, especially glomerulonephritis and yet test negative for cryoglobulinaemia
detected by standard techniques, could require deeper investigation even in the absence of HCV infection, RF activity or
signs of complement consumption.

Disclosure: D. Roccatello: None; S. Sciascia: None; c. naretto: None; A. BARRECA: None; M. RADIN: None;
I. CECCHI: None; A. BARINOTTI: None; E. RUBINI: None; S. FODDAI: None; l. solfietti: None; l. battaglia: None;
l. vizziello: None; R. FENOGLIO: None; D. ROSSI: None.
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Background/Purpose: Behçet’s disease (BD) is an HLA class I-associated disorder, given its strong link to HLA-B*51.
However, evidence of HLA class I restriction is lacking, and candidate antigens are elusive. Here, we hypothesized that
clonal CD8 T cell expansions are present in BD at tissue sites during active disease aiming to provide evidence of HLA class
I restriction by identifying their disease-related CD8 TCR.

Methods: We performed scRNAseq with TCR V(D)J analyses in PBMC from a Turkish cohort of 37 untreated subjects
(14 HD, 23 BD) with ocular and vascular BD. In a separate set of experiments, we obtained anterior chamber fluid cells from
two additional HLA-B*51+ Behçet’s uveitis (BU) subjects from an independent cohort, as well as time-matched autologous
peripheral blood, assessed TCR sequences, clonotype- and T cell phenotype distribution between peripheral blood and the
eye, and clonotype sharing across study subjects in both cohorts.

Results: Anterior chamber fluid cells in BU showed substantial oligoclonal CD8 T cell expansions. Highly expanded ocular
clonotypes overlapped with autologous peripheral blood exhibiting an intraclonotype shift towards a more cytotoxic
(Granzyme B+) phenotype in the eye over peripheral blood. An identical disease-related CD8 a/bTCR, determined in the
eye-blood paired sample experiments, was re-identified in HLA-B*51+ active uveitis peripheral blood in the Turkish cohort
but not in HDs or BD subjects without uveitis. We identified additional clonotypes which showed high CDR3 sequence sim-
ilarity to our experimentally determined TCR computationally, using TCRdist. Again, we re-located those in HLA-B*51+ sub-
jects with active uveitis but not in HD, BD without uveitis, or HLA-B*51- subjects.

Conclusion:We demonstrate the presence of highly expanded CD8 T cells in BU eyes and autologous peripheral blood and
identify disease-associated TCR across independent cohorts of affected HLA-B*51-carrying subjects but not HDs. Our find-
ings suggest that an HLA class I-restricted process drives BD in a subset of clinically distinct patients and will facilitate anti-
gen discovery by enabling the identification of cognate peptides in an HLA-B*51 restriction context.

Disclosure: J. Nowatzky: None; Z. Lin: None; Y. Ozguler: None; A. Khodadadi-Jamayran: None; D. Ucar: None;
A. Tsirigos: None; G. Hatemi: None; O. Manches: None.
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Comparison of the Cardiovascular Risk in Patients with Vasculitis and
Diabetes Mellitus
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SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Cardiovascular disease (CVD) has been reported as the most common cause of death in ANCA-
associated vasculitis (AAV)1,2. Systemic inflammation, in addition to traditional risk factors such as diabetes mellitus (DM),
has been suggested as the main contributor to cardiovascular (CV) events in vasculitis, as there is a well-known association
between chronic inflammation and atherosclerosis3.

Table 1. Baseline Characteristics
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The aim of this study is to assess the CV risk in patients with vasculitis and DM, and understand whether the risk of CVD in
patients with vasculitis is as high as in those with DM.

Methods: In this retrospective cohort study, we identified patients with different types of vasculitis without DM based on
ICD-10 codes, including large vessel vasculitis (LVV), ANCA-associated vasculitis (AAV), and other vasculitis such as Bechet
disease (BD), polyarteritis nodosa (PAN) and cryoglobulinemia. We used the Nationwide Inpatient Sample database (NIS)
from 2016 to 2019. We included all-cause mortality, acute coronary syndrome (ACS), cerebrovascular accident (CVA), tran-
sient ischemic attack (TIA), and deep venous thrombosis (DVT) or pulmonary embolism (PE) as our primary outcomes. Atrial

Table 2. Primary and Secondary Outcomes

Table 3. Comparison of mortality and CV outcomes in patients with vasculitis vs DM
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fibrillation (Afib), atrial flutter (AF), peripheral vascular disease (PVD), and metabolic syndrome were our secondary outcomes.
We implemented logistic regression analysis in the univariable and multivariable models. In the multivariable model, we
adjusted all outcomes for potential confounders, including age, sex, ethnicity, obesity, anemia, hypertension, renal failure,
history of smoking or alcohol abuse, prior history of MI, primary coronary intervention, or coronary artery bypass grafting,
coagulopathy, ischemic cardiomyopathy, Elixhauser comorbidity index, hypothyroidism, history of defibrillator or pace-
maker, and long-term use of steroids, insurance status and income quartiles. The analysis was done using the STATA soft-
ware, version 17.0 (MP).

Results: We identified 32,491,290 patients with DM and 109,410 patients with vasculitis without DM, of whom 50,265
(46%) had LVV, 41,220 (37.7%) had AAV, and 13,635 had other vasculitides (12.5%). Our results showed that patients with
vasculitis had a higher mortality (OR: 1.38; 95%-CI 1.28-1.49; p-value < 0.001), and increased risk of developing ACS (OR:
1.64; 95%-CI 1.48-1.82; p-value < 0.001), CVA (OR: 1.62; 95%-CI 1.07-1.27; p-value < 0.001), DVT/PE (OR: 2.33; 95%-CI
2.02-2.69; p-value < 0.001), Afib/AF (OR: 1.73; 95%-CI 1.66-1.80; p-value < 0.001), and PVD (OR: 2.56; 95%-CI 2.4-2.73;
p-value < 0.001) when compared to patients with DM even after adjusting for potential confounders.

Conclusion: Patients with vasculitis had a higher risk of cardiovascular disease and venous thromboembolism. Our study
confirms the high CV risk in patients with vasculitis as highlighted in previous studies, and suggests an even higher risk when
compared to patients with DM.

Disclosure: A. Arevalo: None; H. Zala: None; A. Ramirez Gomez: None; K. Ko: Aurinia Pharmaceuticals, 1.
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Background/Purpose: Urticarial vasculitis (UV) is characterized by atypical urticarial lesions and leukocytoclastic vasculitis,
sometimes with extra-cutaneous manifestations. First-line treatment is often based on colchicine, hydroxychloroquine, dap-
sone or low-dose glucocorticoids. In refractory forms, the use of biologics has been anecdotally described as potentially
effective. We aimed to describe the efficacy and safety of biologics in patients with UV.
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Methods: We conducted a retrospective European multicentre study including patients with hypocomplementemic (HUV)
or normocomplementemic (NUV) UV who received at least one biologic, including anti-CD20, anti-IgE and/or anti-IL-1. We
analyzed the clinical and biological characteristics as well as the efficacy and safety of the biologics.

Results: Forty-one patients were analyzed, including 24 patients with HUV and 17 with NUV.Fifty-two therapeutic
sequences were recorded, including rituximab in 23, anti-IL1 in 16 and anti-IgE in 13 cases. Extra-cutaneous manifestations
were present in 90%. The most common manifestations were arthralgia in 66%, arthritis in 27%, ocular inflammation in 24%,
gastrointestinal involvement in 15%, renal involvement in 15% and pulmonary involvement in 12%.

The median number of treatments before biologic was 4 (IQR 3-6). A higher proportion of HUV was observed in patients
treated with anti-CD20 (83%), while a higher proportion of NUV was observed in patients treated with anti-IL-1 (62%) and
omalizumab (77%). All patients with renal involvement were treated with anti-CD20.

Biologics were used in combination with glucocorticoids in 75% of patients, with a median prednisone dose of 18 mg/day
(IQR 10-39), hydroxychloroquine in 25%, dapsone in 6% and azathioprine in 8%.

After a median follow-up of 25 (IQR 12-43) months, the cutaneous response was complete in 40%, partial in 37% and consid-
ered inadequate in 23%. Extracutaneous response was similar to cutaneous response in 84%. Prednisone dose reduction to
< 10 mg/day was achieved in 72% of patients, including discontinuation of glucocorticoids in 34%. Despite different disease
profiles for each biologic, cutaneous and global clinical response rates were broadly comparable across all biologics.

Severe adverse events, mainly serious infectious, were observed in 7 patients (17%), including 4 patients treated with ritux-
imab and 3 patients treated with anakinra.

Conclusion: Rituximab, anti-IL-1 and omalizumab are an effective and well-tolerated treatment option for UV that are refrac-
tory to conventional therapies. Rituximab was mainly used for HUV while anakinra and omalizumab were mainly used for NUV.

Disclosure: L. Maisonobe: None; A. Korganow: None; A. Berti: None; A. DEROUX: None; N. Dupin: None;
S. Aractingi: None; G. Emmi: AstraZeneca, 2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sanofi,
2, Sobi, 2; F. Vandergheynst: None; M. Fabre: None; N. Kluger: None; M. Roux: None; N. Abisror: None;
A. Benyamine: None; G. Cassone: None; F. Chasset: None;M. Doutre: None; A. Foucher: None; C. Freguin: None;
D. Gobert: None; Y. Gombeir: None; J. Hernandez-Rodriguez: None; N. Legouellec: None; A. Pinault: None;
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Background/Purpose: Atrial fibrillation is the most commonly treated cardiac arrhythmia, associated with significant mor-
bidity and mortality. Recent research is suggestive that autoimmunity and inflammation might have a role in the pathophys-
iology of atrial fibrillation (AF). While several autoimmune conditions are associated with AF, autoimmune vasculitis confers a
worse survival in patients with AF. Current literature is limited in determining the impact of large vessel vasculitis (LVV) in AF
patients. We present a study discussing the cardiovascular outcomes in patients with LVV and atrial fibrillation.

Baseline major co-morbidities

In-hospital outcomes and resource utilization in patients with Atrial Fibrillation with and without vasculitis
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Methods: We queried the National Inpatient Sample database in the period between 2016 - 2019. Primary AF hospitaliza-
tions were identified and subsequently we stratified the cohort based on the presence of LVV. The adjusted odds ratios
(aOR) of in-hospital outcomes and resource utilization were calculated using chi-square statistics in software STATA v.17.

Results: Of 1,041,670 AF hospitalizations between 2016-2019; 1,090 had LVV (Giant cell arteritis: 1050 and Takayasu
arteritis: 40). Afib with LVV patients were older (78.33 vs. 71.04, p< 0.001) and predominantly female (71.55 vs. 51.39,
p< 0.001). On adjusted analysis, compared to non-LVV patients, LVV patients had significantly higher MACCE (aOR 1.72,
95% CI 1.02-2.89), AMI (aOR 1.99, 95% CI 1.13-3.51), AKI (aOR 9.73, 95% CI 2.33-40.68) with longer length of stay
(3.38±3.73 vs. 4.44±4.23). Interestingly, there seemed to be a reduced risk of heart failure in AF patients with vs without vas-
culitis (aOR 0.60, 95% CI 0.42-0.78). On the contrary, there was no difference in in-hospital mortality, stroke, bleeding, need
for PCI and total charge of hospitalization between the two groups.

Conclusion: The clinical outcomes in patients with concurrent LVV and AF are significantly worse, as evidenced by
increased risk of MACCE, AMI and AKI compared to patients with only AF but not LVV. This study provides evidence that
patients with large vessel vasculitis and AF need to be managed more aggressively as clinical outcomes are notably worse.
However, we do not have enough data to suggest whether patients with LVV need to be screened for AF. Further prospec-
tive trials are needed to answer these queries.

Disclosure: S. Usmani: None; Y. Raksadawan: None; A. Taha: None; H. Sandhyavenu: None; J. Patel: None;
T. Goni: None; H. Waqar Younas: None; I. Badu: None.
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Background/Purpose: The association of large vessel vasculitis (LVV), whether Takayasu arteritis (TA) or giant cell arteritis
(GCA), with inflammatory bowel disease (IBD) is a rare and challenging condition. The prevalence of LVV in IBD cohorts is
less than 1%, but the prevalence of IBD can be as high as 15.4% in TA cohorts, and population-based studies confirmed
this association. We aimed to describe the characteristics and outcome of LVV-IBD patients, with a focus on the therapeutic
management.

Methods: We performed an observational, multicenter, retrospective case-control study in Western Europe countries
(France, Italy, Spain, Germany, Belgium). Cases were adults or children with both LVV and IBD (LVV-IBD), whereas controls
had isolated TA (iTA) or GCA (iGCA).

Results: Fifty-one LVV-IBD patients were included, including 39 TA-IBD and 12 GCA-IBD patients, and compared with
93 iTA and 52 iGCA. LVV-IBD patients were mostly females (75% in TA-IBD and 72% in GCA-IBD). Crohn’s disease was
more common in TA-IBD (67%), while ulcerative colitis was more common in GCA-IBD (58%). LVV occurred after IBD in
most cases (56% in TA-IBD and 75% in GCA-IBD), with a median interval of 1 year in TA-IBD and 8.6 years in GCA-IBD,
and were diagnosed concomitantly in 16%. Location, behaviour and complications of IBD were similar to previously
reported IBD cohorts.

Compared to iTA patients, TA-IBD patients were significantly younger at TA diagnosis (27 vs. 37 years, p < 0.001) and had
more upper limb claudication (36 vs 12%, p=0.006). The number of affected arterial segments was lower in TA-IBD (3 vs.
4 segments, p=0.015) and carotid artery involvement was less common in TA-IBD patients than in iTA patients (50 vs.
75% respectively, p=0.005).

Compared to iGCA patients, GCA-IBD patients had more arthralgia (50 vs 15%, p=0.017) and vascular murmur (25 vs 0%,
p=0.016). GCA-IBD patients had more arterial thickening or stenosis than controls (75 vs. 30% respectively, p=0.044).
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LVV occurred in IBD patients while on therapy in 77% (86% for TA-IBD and 56% for GCA-IBD), including oral glucocorticoids
(GCs) in 36%, azathioprine (AZA) in 25%, or TNF-a blockers in 33% of TA-IBD.

LVV-IBD were treated with GCs in 91%, methotrexate in 43%, AZA in 17% or cyclophosphamide in 3.2%. Biologics were
used in 24%, including mainly TNF-a blockers in TA-IBD patients (33%). AZA was used more frequently in TA-IBD patients
than in iTA, with the latter mainly receiving methotrexate.

The presence of IBD did not influence the vasculitis relapse rate (OR 1.40 [0.39-5.10] for GCA and OR 0.72 [0.34-1.51] for
TA). Aortic insufficiency in GCA patients (OR 8.36, 95% CI 1.35-51.66), and ascendent aorta involvement (OR 2.35, 95% CI
1.20-4.60) and the presence of general symptoms (HR 2.02, 95% CI 1.01-4.03) in TA patients were identified as indepen-
dent vasculitis relapse risk factors.

Conclusion: This large case-control study identifies new clinical, imaging and outcome features in LVV-IBD. Vascular
involvement seems to be less severe in TA-IBD than in iTA, while it seems to be the opposite in GCA-IBD. LVV-IBD occurred
despite ongoing treatment in 77%, including AZA and/or TNF-a blockers in almost half of the cases.

Disclosure: F. Maillet: None; Y. Nguyen: None; O. Espitia: None; L. Perard: None; C. Salvarani: None; E. Rivière:
None; C. Durel: None; P. GUILPAIN: None; L. Mouthon: None; A. Kernder: None; J. Loricera: None; P. Cohen:
None; I. Melki: None; C. De Moreuil: None; N. Limal: None; A. Mekinian: None; N. Costedoat-Chalumeau: None;
N. Morel: None; J. Boutemy: None; L. Raffray: None; J. Allain: None; V. Devauchelle: None; I. Kone-Paut: None;
M. Fabre: None; M. Durel: None; A. Dossier: None; S. Abad: None; M. Visentini: None; A. Bigot: None; H. Yildiz:
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Background/Purpose: The gut microbiome has a critical role in immune homeostasis and there is growing interest in
understanding the relationship between the microbiome and autoimmunity. There are epidemiologic and genetic associa-
tions between large-vessel vasculitis (LVV) and inflammatory bowel disease, an autoimmune disease where intestinal dys-
biosis is common. This study evaluated the relationship between composition and function of gut microbiota and disease
activity in patients with LVV.

Methods: In this longitudinal, prospective cohort study, stool samples and clinical data were collected from patients with
giant cell arteritis (GCA) and Takayasu arteritis (TAK) every 6 months at a single center. Diagnosis and disease activity of
LVV were determined by the investigator and informed by the 1990 ACR classification criteria and BVAS, respectively.
Healthy control patients without autoimmune disease were also recruited and supplemented by existing healthy control stool
microbiome data from a separate convenience cohort. The fecal microbiome was profiled using shotgun metagenomic
sequencing. Comparisons to healthy controls were conducted using samples from the first visit at which: 1) LVV was inac-
tive, and 2) LVV was active. The relative abundance of microbial taxa in the stool was estimated using Kraken2, and the rel-
ative abundance of microbial gene orthologs was determined by alignment to the Kyoto Encyclopedia of Genes and
Genomes (KEGG). Community-level differences in taxonomic (beta diversity) and gene function composition in the micro-
biome were assessed using Bray-Curtis distances between samples in principle coordinate analysis (PCoA) plots. The rela-
tive abundance of the 10 most common functional pathways, determined by the abundance of constituent genes, was

Figure 1. Bacterial composition in large-vessel vasculitis (inactive and active) vs controls. Principal coordinate analysis (PCoA) plots compare beta
diversity between controls vs inactive vasculitis (left panel) and active vasculitis (right panel) using Bray-Curtis distances. Beta diversity did not sig-
nificantly differ when comparing inactive LVV to controls (p=0.21) but did between active vasculitis and controls (p<0.01).
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compared using heatmaps and linear models. P-values were adjusted to control for a false discovery rate of 5% when mul-
tiple comparisons were made.

Results: 27 patients with LVV, which included 16 with GCA and 11 with TAK, and 23 healthy controls were included in the
study with a total of 76 stool samples obtained. GCA patients were 75% female with mean age 70.4 years (SD 6.5) while
TAK patients were all female with mean age 37.2 years (SD 13.8). Eight patients with LVV experienced a flare with the most
common symptoms in GCA being constitutional symptoms (75%) and headache (50%) and in TAK chest pain/dyspnea
(50%) and lower limb claudication (25%). Composition of fecal microbiota, measured by beta diversity, was significantly dif-
ferent in active LVV samples but not inactive LVV when compared to controls (Figure 1). In our analysis of microbial gene
ortholog abundance, functional genes of bacteria were significantly different in both active and inactive LVV patients

Figure 2. Bacterial functional analysis in large-vessel vasculitis (inactive and active) vs controls. PCoA plots compare microbial metagenomic func-
tional composition in inactive vasculitis (left panel) and active vasculitis (right panel) compared to controls using Bray-Curtis distances. These dis-
tributions significantly differed between controls and vasculitis subgroups both during inactive disease (p<0.01) and active disease (p<0.01).

Figure 3. Functional pathways of gut microbiota in large-vessel vasculitis vs controls. Heatmaps representing relative abundance of functional
pathways between control patients, patients with giant cell arteritis, and patients with Takayasu arteritis. While few pathways significantly differed
between groups during inactive vasculitis (top), more significant differences were observed from samples during active vasculitis (bottom).
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compared to controls (Figure 2). Several microbial gene pathways were identified to distinguish patients with active LVV
from controls, but few emerged in our comparison of inactive LVV and controls (Figure 3).

Conclusion: Patients with LVV, particularly those with active disease, have altered composition, functional genes and path-
ways of gut microbiota compared to healthy controls. The possibility of shared mechanisms driving the altered microbiome
in GCA and TAK warrants further investigation.

Disclosure: A. Mayer: None; W. Hu: None; K. Bittinger: None; R. Liang: None; N. Amudala: None; S. Banerjee:
None; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK),
2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma,
2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2; R. Rhee: None.
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Background/Purpose: As the resolution of Computed Tomography Angiography (CTA) has improved, rheumatologists
have faced an increased volume of consults to evaluate patients for the presence of radiographic abdominal vasculitis
(RAV). Biopsy is often not possible due to the nature of the lesion. In our experience, a large portion of these patients are ulti-
mately not found to have vasculitis after a thorough evaluation. In this study we sought to identify the most predictive symp-
toms, laboratory, and imaging findings of having RAV at the first point of contact with the rheumatology consult service.

Methods: Patients with billing codes for vasculitis or non-inflammatory arteriopathies (NIA) evaluated by the rheumatology
service between January 1, 2016 and December 31, 2021 were considered for inclusion in this study. Of these, only patients
with question of vasculitis by imaging of the renal arteries, abdominal aorta, or mesenteric arteries and their branches (celiac,
inferior and superior mesenteric arteries) with >1 year of follow up were included in the final analysis. Biographic data, pre-
senting symptoms, laboratory data, and imaging reports were extracted. Patients were classified by their final diagnosis at
the 1-year time point as either having vasculitis or NIA as determined by the treating physician based on their clinical course
and response to treatment. Statistical analysis was conducted using STATA software.

Results: Of 683 candidate patients, 63 were seen by rheumatology for the question of RAV. 27 were excluded for insuffi-
cient data, 1 was excluded for question of vasculitis surrounding a stent, and 35 were included in the final analysis. Of these,
17 were ultimately determined to have vasculitis, and 18 were determined to not have vasculitis. Baseline patient character-
istics are available in table 1. Notably 2 patients ultimately found to not have vasculitis received treatment for vasculitis in the
follow up period, and 1 patient ultimately found to have vasculitis was managed as non-vasculitis with observation before
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treatment was initiated. Analysis of the predictive value of imaging findings and presenting symptoms are reported in table
2. Notably, wall thickening of the relevant vessels was found to be the most helpful finding with a specificity of 83% and positive
likelihood ratio (+LR) of 3.53. Interestingly fat stranding was found to be less helpful with a specificity of 67% and +LR of 1.2.
Wall enhancement was rarely seen but was highly specific for vasculitis with a specificity of 94% and +LR of 3.18. None of
the presenting symptoms were found to be especially predictive of vasculitis. Analysis of laboratory findings on presentation
revealed initial white blood cell count (WBC) and platelet count (Plt) were significantly higher in patients with vasculitis (Table 3).

Conclusion: Our study identified wall thickening, wall enhancement, and elevations in WBC and Plt as being predictive of
having abdominal vasculitis. While commonly reported, fat stranding was non-specific. Interestingly the tested presenting
symptoms were not successful in delineating which patients were ultimately determined to have vasculitis. Confirmation of
these findings with larger prospective studies is warranted.

Table 1: Demographics and clinical characteristics of patients at baseline diagnosed with vasculitis vs non-vasculitis after consultation for question
of RAV. AID denotes autoimmune disease, HTN smoking, HLD hyperlipidemia, and CAD coronary artery disease.

Table 2: Sensitivity, specificity, and positive/negative likelihood ratios (+LR/-LR) of presenting symptoms and CTA findings of patients with and
without vasculitis.

Table 3: Comparison of baseline laboratory values (P < 0.05 is statistically significant). CRP denotes C-reactive protein, WBC white blood cell
count, Plt platelets, AST aspartate aminotransferase, ALT alanine aminotransferase, ALP alkaline phosphatase, and IQR interquartile range.
CRP is in mg/L. AST, ALT, and ALP are in mg/dL. WBC and Plt are in K/μL.
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Background/Purpose: Large-vessel vasculitis (LVV) is characterized by granulomatous inflammation of the aorta and its
major branches. The two major forms are giant cell arteritis (GCA) and Takayasu’s arteritis (TAK). Clinical manifestations
and angiographic patterns of diseases can be similar between these diseases; however, GCA exclusively affects older peo-
ple while TAK is frequently a disease of the young. Few studies directly compare circulating immune cell subsets between
TAK and GCA. Some studies have independently shown involvement of Treg, Th1, and Th17 subsets in GCA and TAK.
The study objectives were to profile human peripheral blood mononuclear cells (PBMCs) using spectral flow cytometry
and directly compare CD4+ T helper (Th) and CD8+ cytotoxic T cell (Tc) subsets between patients with GCA and TAK.

Methods:Cryopreserved PBMCs, collected during active disease from patients with LVV enrolled in an observational cohort
study and from healthy controls (HC), were profiled. A 30-color panel for spectral flow cytometry was designed. Each anti-
body was titrated to determine its optimal volume and then adjusted until the staining pattern was comparable between mul-
ticolor and single-color staining. The two conditions tested involved 4-6 h PBMC incubation with PMA, ionomycin, and
Brefeldin A (stimulated) and in media alone (unstimulated). Treg, Th1, Th2, Th9, Th17, Tc1, Tc2, Tc9, and Tc17 subsets
were defined as the proportion of CD4 or CD8 T cells expressing a key transcription factor or cytokine. Kruskal-Wallis tests
were conducted to compare between groups. Spearman correlation was reported for comparisons of subset abundance
and age within HC.

Figure 1: Expression of (A) Th17 and (B) Tc17 subsets in PBMCs from patients with Takayasu’s arteritis (TAK), patients with giant cell arteritis
(GCA), and healthy controls (HC)
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Results: Patients with active GCA (N=24, ages 54-88), patients with active TAK (N=27, ages 15-54), and HC (N=18, ages
14-74) were included. Statistically significant differences between TAK and GCA were only observed in Th17 and Tc17 sub-
sets. TAK patients (median 0.69%) showed significantly higher Th17 (CD4+IL17+) compared to GCA patients (0.23%,
p=0.002) but not HC (0.56%, p >0.999) (Figure 1). GCA patients (0.05%) had significantly lower Tc17 (CD8+IL17+) levels than
TAK (0.11%, p=0.001) and HC (0.10%, p=0.033) (Figure 1). Neither of Th17 nor Tc17 correlated with age within the HC group
(r=-0.194 and r=-0.1741 respectively). There were no significant differences between TAK and GCA for Th1 and Tc1 popula-
tions. TAK patients (31.7%) did have lower Tc1 (CD8+IFNg+) than HC (56.1%, p=0.028). The only significantly difference
observed in Tregs (CD4+FOXP3+) was lower expression in GCA patients (4.99%) than HC (7.06%, p=0.004).

Conclusion: Abundance of Th17 and Tc17 subsets were greater in TAK compared to GCA with no differences in Treg, Th1,
or Tc1 subsets. Differences in IL17-producing T lymphocytes may be a fundamental immunologic difference between GCA
and TAK and may inform novel therapeutic strategies in these conditions. A lack of strong differences in circulating immune
cell populations between TAK, GCA, and HC suggests that profiling peripheral blood may not be as informative as direct
study of affected arterial tissue in these conditions.

Disclosure: R. Kuan: Colgate-Palmolive Company, 5; C. Redmond: None; M. Sylvester: None; M. Maclean: None;
F. Meylan: None; M. Ferrada: None; K. Quinn: None; P. Grayson: None.
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Background/Purpose: Systemic vasculitis encompasses a group of autoimmune diseases involving inflammation of blood
vessels. Although a rare disease, vasculitis can present with life-threatening symptoms which pose a significant burden on
patients as well as the health care system. Newer studies have demonstrated some association with environmental factors
and geographic location. In this study, we compare the epidemiology of vasculitis of farmers to other populations in Alberta
in a province-wide study.
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Methods: An Alberta intergovernmental data linkage identified all farm families in 1999.Two comparison groups were cho-
sen: a random sample of rural residents and a random sample of urban residents. Vasculitis cases across these groups were
determined using linked administrative health data from physician claims and hospital episodes. Data was retrieved from
Alberta Health Services, a unifying healthcare provider for all residents of Alberta. This data includes all residents covered
under the Canadian universal healthcare system. Descriptive statistics were generated comparing incident cases of vascu-
litis. Data were collected between April 1, 2000, and March 31, 2021.

Results: A total of 5488 vasculitis cases were found across all populations. Incidence rates varied across the 3 popu-
lations with farmers having the highest at 110.6/100,000 person-years followed by rural non-farmers (94.3) and urban-
ites (71.7).Age adjustment narrowed the variation between the incidence rates, but they remained in the same order:
90.1 farmers, 83.8 rural non-farmers, and 70.7 urbanites. In most cases, �60% were initially identified by physician
claims. Polymyalgia rheumatica accounted for 47% of cases followed by Arteritis Unspecified (15%) and small-vessel
vasculitis (14%) with the remainder being distributed among 9 other sub-categories. More males were observed having
vasculitis in the farm population (50%) versus rural non-farmers and urbanites (41% and 40% respectively). Age at
diagnosis was also higher in the farmer population (66.2 years) compared to rural non-farmers (64.5 years) and urban-
ites (63.9 years). Urban dwellers with vasculitis used fewer hospital-based health services than farmers and other rural
residents.

Conclusion: In this large data set, the farm population in Alberta faces a greater burden of vasculitis compared to
others in terms of rates of diagnosis and number of hospital admissions. This study lays the cornerstone for subsequent
studies on assessing environmental exposures and the distribution of healthcare resources. Understanding the incidence
of disease and relating to health care service intervention is important for access to care and management with vasculitis
patients.

Disclosure: E. Yacyshyn: None; S. Gulati: None; W. Hung: None; D. Voaklander: None; A. Jones: None.
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Background/Purpose: Behçet’s Disease (BD) incidence varies widely worldwide. Neurobehcet’s disease (NBD) is one of
the most severe manifestations of BD. Data on NBD incidence is scarce and contradictory.

Our Objective was to estimate NBD incidence in Northern Spain.
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FIGURE. Incidence of neurobehçet’s disease in residents in Northern Spain, in 1999-2019 according to gender.

Table. Main clinical features of neurobehçet’s disease in different geographical areas. Abbreviations: BD: Behçet’s disease, NBD: Neurobehçet’s
disease, ND: Non data
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Methods: Population-based cohort study of 120 patients diagnosed with BD in Northern Spain, between January 1, 1999,
to December 31, 2019. Finally, 92 were included according to the 2013 International Criteria for BD(2). NBD was diagnosed
according to the International Consensus Recommendation criteria (3). The incidence of NBD between 1999-2019 was esti-
mated by gender, age, and year of diagnosis. Annual incidence is expressed as cases per 100,000 people.

Results: NBD was diagnosed in 23 of 92 (25%) patients (15 women/8 men) (mean±SD age: 44±13.9 years). Ten (43.5%)
patients had parenchymatous NBD, 10 (43.5%) had non-parenchymatous NBD and 3 (13%) cases had mixed NBD. Annual
incidence of NBD in Northern Spain in the 1999-2019 period was 0.13 per 100,000 people [95% CI: 0.11-0.26] (0.14
[0.04-0.23] in men, 0.24 [0.12-0.37] in women). There were variations in annual incidences, with a minimum value of 0.08
in 2009-2010 and a maximum of 0.26 in 2017-2018 (Figure).

The highest incidence rate was observed in men in the 20-29 years group (0.03 per 100,000 people) and in women in the
30-39 years group (0.07per 100,000 people). On the other hand, the lowest incidence rate was observed in the
10-19 years group and 80-89 years group (0.008per 100,000 people). When analyzed the incidence rate stratified by
age, there were no statistical differences according to gender. The annual incidence studied by year showed an annual peak
incidence over the last 20 years. A comparison between different geographical areas was made (Table). NBD frequency
ranges from 5.6 to 38%. It is usually more frequent in male young adults.

Conclusion: NBD frequency varies widely. The epidemiological characteristics of NBD in our series are similar to other
except for gender predominance. Like in other immune mediated diseases this cyclic pattern in annual incidence could pos-
sibly be related to infectious environmental factors.

Disclosure: F. Benavides: None; A. Herrero-Morant: None; J. Martin-Varillas: None; C. Alvarez Reguera: None;
L. Sanchez-Bilbao: None; D. Martinez-Lopez: None; R. Fernandez: None; I. Ferraz Amaro: AbbVie/Abbott, 5, 6,
Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; J. Hernandez: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca,
2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Cardiac disease has been known to be a major morbidity and mortality cause in vasculitis. Large
vessel vasculitis is mostly associated with pericarditis, myocarditis and valvular disease. The impact of association between
LVV and CHF is less studied. 15-50% of Takayasu arteritis patients have aortic insufficiency and cases have been reported
where patients present with acute congestive heart failure secondary to aortic insufficiency as their presenting symptom. On
the other hand, the incidence of cardiac involvement in Giant Cell arteritis is less compared to Takayasu. Generally, there is a
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paucity of data due to the rarity of cases. Our study attempted to determine the association of CHF and LVV in one of the
largest datasets available in the country.

Methods: National inpatient sample database from 2016-2019 was queried to identify patients with a primary diagnosis of
CHF and stratified based on the presence of LVV. The adjusted odds ratios (aOR) of in-hospital outcomes were calculated
using chi-square statistics in software STATA v.17.

Results: Of 1,276,429 patients with CHF, 669 had LVV (Giant cell arteritis: 619 and Takayasu arteritis: 50). CHF with LVV
patients were older (78.32 vs 70.72, p-value 0.00) and predominantly female (71.6% vs 48%, p-value 0.00). On adjusted
analysis, compared to non-LVV patients, LVV patients had significantly higher acute myocardial infarction (AMI) (aOR 2.2,
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95%CI 1.19-3.93). There was no difference in major adverse cardiac and cerebrovascular events (aOR 1.31, 95%CI
0.75-2.30), in-hospital mortality (aOR 0.25, 95% CI 0.028-1.40), stroke (aOR 3.97, 95% CI 0.97-16.21), or cardiogenic
shock (aOR 0.69, 95%CI 0.16-2.94) between the two groups.

Conclusion: Large vessel vasculitis has no effect on in-hospital outcomes in CHF patients, except for a significant increase
in risk for AMI.

Disclosure: Y. Raksadawan: None; S. Usmani: None; H. Sandhyavenu: None; T. Goni: None; J. Patel: None;
H. Waqar Younas: None; A. Taha: None.
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Background/Purpose: Cardiovascular disease (CVD) is the leading cause of death in patients with the most common sub-
types of primary systemic vasculitides. We aimed to estimate the scope of cardiovascular-related death in patients with pri-
mary systemic vasculitis in the United States in recent years.

Methods:We used the CDC Wonder Multiple Causes of Death database and its query system. All deaths related to cardio-
vascular disease (CVD) as the UCD, and primary systemic vasculitides as CCDs were included from January 1, 1999, to
December 31, 2020. We used the ICD-10 code I00-I99 (Diseases of the circulatory system) as the UCD, and the ICD-10
codes of the different subtypes of the primary systemic vasculitides were grouped as CCDs. Diseases of the circulatory sys-
tem and all grouped vasculitides were initially queried separately, and the 2 disorders were also queried together to find out
the mortality rates of CVD as UCD and vasculitis as CCD. We also performed the analysis by vasculitis subtypes. We
obtained mortality rates by year, gender, race, and state. To obtain age-adjusted mortality rates we used the year 2000
U.S. standard population. We show mortality rates as the number of deaths per 100,000 for CVD, and per million for vascu-
litis. We applied a linear regression model to evaluate trends over time.

Results: During the 22-year period, CVD was the UCD of death of 18,783,791 patients. The age-adjusted mortality rate was
254.38 per 100,000 (95% CI: 254.27-254.50). For vasculitis as CCD, there were 29,229 deaths, and the age-adjusted mor-
tality rate was 4.02 per 1,000,000 (95% CI: 3.97-4.07). When CVD as UCD and vasculitis as CCD were combined, there
were 6,042 deaths, with an age-adjusted rate of 0.82 per 1,000,000 (95% CI: 0.80-0.84). Since 1999, there has been a sig-
nificant trend to the decrease (p< 0.0001) (Figure 1). The age-adjusted mortality rate was higher in females than in males
(0.88 vs. 0.71 per million). The percentage of females was 64.5%. The age-adjusted mortality rate was higher in Whites
(0.90, 0.87-0.92) than in Blacks (0.39, 0.34-0.44) (Table 1). The percentage of Whites was 93.4%. M31.6 (Other giant cell
arteritis) accounted for 58% of all vasculitis deaths. There was differential geographic distribution in the mortality rates by
state. The states with the highest age-adjusted mortality rates were Maine, Vermont, Oregon, Iowa, and Minnesota
(Table 2). The states with the lowest rates were Louisiana, Nevada, Mississippi, Florida, and Georgia.
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Conclusion: There has been a progressive decrease in mortality rates in recent years. Contrary to what is found in the gen-
eral population, in our study, the age-adjusted mortality rates were higher in females and in Whites. This can be explained, at
least in part, by the fact that vasculitides are more frequent in Whites, and GCA, which is the subtype of vasculitis associated
with the highest mortality rate in our study, is more frequent in white females. Mortality rates of vasculitis are more frequent in
northern states. Investigation of the reasons for the geographic disparities is warranted. Our findings should be taken with
caution until quality studies to determine the reliability of the data about these rare diseases available in national databases
are performed.

Figure 1. Age-adjusted mortality rate for cardiovascular as the underlying cause of death and with vasculitis as contributing cause of death,
by year.

Table 1. Age-adjusted mortality rate per million for cardiovascular disease as underlying cause of death and vasculitis as contributing cause of
death, by race and gender.
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Background/Purpose: Clinically isolated aortitis (CIA), or aortitis in the absence of identifiable systemic vasculitis, is typically
discovered histopathologically after aortic aneurysm repair. The approach to caring for CIA patients as a rheumatologist
remains uncertain, including the role of immunosuppression (IS) and the risk of developing systemic rheumatologic disease.
To add to the limited literature on this topic1,2,we conducted a study using the Cardiovascular Health Improvement Project
(CHIP) database at Michigan Medicine, which is enriched for patients with surgical aortic disease. Our aim was to identify
and describe CIA patients in CHIP and provide insights into the clinical characteristics and outcomes.

Methods: We queried CHIP to identify patients with diagnosis codes or keywords in the electronic medical record (EMR)
related to aortitis from 8/1/2013-3/31/2022. CIA cases were independently verified with chart review by two physicians.
Patients without any follow-up in the EMR after diagnosis of aortitis were excluded. Clinical data was recorded at time of
CIA diagnosis until date of last follow-up in EMR, including subsequent aortic events (subsequent aortic surgery, new or
worsening aneurysm, new stenosis, or dissection).

Table 2. The 12 states with the highest mortality due to cardiovascular disease as underlying cause of death and vasculitis as contributing cause of
death, with age-adjusted rates and 95% confidence interval.
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Results: 17 patients with CIA were identified with 7.1 (IQR 2.9, 10.0) years of follow-up, all of whom had undergone ascend-
ing aortic aneurysm repair. Clinical characteristics at CIA diagnosis are presented in Table 1. Rheumatology was engaged
post-operatively in 10 cases (59%); only 3 patients (18%) were treated with IS (steroids ± tocilizumab) at any point during
follow-up. One patient was diagnosed with systemic rheumatologic disease (rheumatoid arthritis) 6.6 years after CIA diag-
nosis. Subsequent aortic events occurred in 5 patients (29%) at median 3.7 (IQR 1.5, 6.2) years of follow-up (Figure 1).
One patient passed due to unrelated reasons 16.4 years after CIA diagnosis.

Conclusion: In this single-center cohort of 17 patients with CIA aortic aneurysm repair, there was a high prevalence of
hypertension and ever-smoking, and post-operative inflammatory markers (when available) tended to be normal. Interest-
ingly, evolution into systemic rheumatologic disease was uncommon. A third of patients had subsequent aortic events after
CIA diagnosis, highlighting the need for continued clinical surveillance of patients with CIA; no conclusions could be drawn
regarding the impact of IS on preventing subsequent aortic events.

References:

1. Mayer A, Sperry A, Quimson L, Rhee R. Long-term clinical and radiographic outcomes in patients with clinically isolated
aortitis. ACR Open 2022 Dec;4(12):1013-1020.

2. Clifford A, Arafat A, Idrees J et al. Outcomes among 196 patients with noninfectious proximal aortitis. Arth Rheum 2019
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Background/Purpose: Sleep deprivation and sleep disorders can impair health-related quality of life and increase the risk of
chronic diseases, such as cardiovascular disease, and mental illness. In patients with vasculitis, several factors could con-
tribute to a higher risk of disordered sleep, including glucocorticoid use and upper airway involvement. This study aimed
to describe sleep disturbances in patients with vasculitis.

Methods: In this cross-sectional study, we conducted an online survey of patients registered with the Vasculitis Patient-
Powered Research Network (VPPRN). The questionnaire included these validated measures: Epworth Sleepiness Scale
(ESS, range 0-24, < 10 normal), Functional Outcomes of Sleep Questionnaire-10 (FOSQ-10, range 5-20, higher scores indi-
cate better function), and the Multivariable Apnea Prediction Index (MVAP, range 0-1, 1 indicates highest risk for obstructive
sleep apnea (OSA)). Patients were also asked about previously diagnosed sleep disorders, characteristics of their vasculitis,
medication use, and demographics. Responses were collected from February 1 to April 1, 2023.
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Results: Of the 1,104 patients with vasculitis recruited, 1,037 completed the questionnaire in full. Participants included
479 with granulomatosis with polyangiitis, 147 with eosinophilic granulomatosis with polyangiitis, 111 with microscopic poly-
angiitis, 60 with Takayasu arteritis, 72 with giant cell arteritis, and 235 with other types of vasculitis. The study population was
74.4% female. The mean (SD) age and disease duration were 59.5 (13.6) and 9.7 (8.4) years, respectively. Use of glucocor-
ticoids and immunosuppressants were common at the time of the survey (Table 1). At least 1 sleep disturbance was
reported by 82% of patients with vasculitis. Excessive daytime sleepiness occurred in 26%, impaired daily function in
77%, and 19% were at high risk for obstructive sleep apnea (OSA). Previously diagnosed OSA, insomnia, and restless legs
syndrome were reported by 20%, 14%, and 11% of patients, respectively (Table 2). Prevalence of OSA among this sample
was higher than what is reported for the general population (6-17%). Similar to the general population, the risk of OSA was
higher in males. Other sleep disorders, excessive daytime sleepiness, and daily functional impairment were more common in
females (Table 2). Sleep disturbances were more prevalent in those taking higher doses of glucocorticoids (Table 3).
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Conclusion: Sleep disturbances are common in patients with vasculitis and significantly impact daily function. Use and dose
of glucocorticoids may increase the risk of sleep disturbances in patients with vasculitis.

Disclosure: M. Tanaka: None; S. Stranges: None; K. Speechley: None; O. Espin Garcia: None; M. Mason: None;
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2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna,
2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5,
UpToDate, 9, Visterra, 2; L. Barra: AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 5, 6, Pfizer, 1, 5, 6.
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Background/Purpose: Aortitis is the inflammation of the aortic wall, and can be idiopathic or associated with a cluster of
infectious and non-infectious diseases (1-3). Periaortitis, is an inflammatory process arising from the adventicia of the aortic
wall and extending into the surrounding periaortic space. The aim of this study is to assess the causes and the main features
of patients with aortitis and/or periaortitis.

Methods: Observational study of patients with aortitis or periaortitis from a large-vessel vasculitis monographic consultation
at a referral hospital from June 2022 to April 2023. Aortitis and periaortitis were diagnosed by imaging techniques.

Results: We include 135 patients (87 female/ 48 male) (mean±SD age; 57.3±7.6 years). The different subtypes of aortitis/
periaortitis were: Giant-cell arteritis (GCA) (n=102), Takayasu arteritis (n=6), other immune mediated diseases (n=13),
IgG4-related disease (IgG4-RD) (n=6), infectious (n=3), retroperitoneal idiopathic fibrosis (n=2), malignancy (n=1), drugs
(n=1), and isolated aortitis (n=1). The imaging techniques used for the diagnosis of aortitis were: PET/TAC (n=134), TAC
(n=44), and RMN (n=33). The main features of the patients with non-infectious aortitis/periaortitis are summarized in Table.
Aortitis was most frequent in women. High blood pressure and dyslipidaemia was present in 52% and 48% respectively.
Polymyalgia rheumatica and general symptoms were the more frequent manifestations. The underlying diseases in the
group of aortitis related to other immune mediated diseases were: Sjögren syndrome (n=2), sarcoidosis (n=2), rheumatoid
arthritis (n=2), axial spondyloarthritis (n=2), inflammatory bowel disease (n=1), primary biliary cirrhosis (n=1), lung fibrosis
(n=1), recurrent pericarditis (n=1), and polyarteritis nodosa (n=1). The ascending thoracic aorta was the most frequently
involved segment (Figure).
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Conclusion: Aortitis can be isolated or secondary to infectious and more frequently to non-infectious processes. GCA is the
most frequent cause, being common the presence of PmR and constitutional symptoms. The thoracic aorta, specially
ascending, seems to be the most frequently involved segment.

References:

1. Loricera J, et al. Rev Esp Med Nucl Imagen Mol. 2015. PMID: 26272121
2. Prieto-Peña D, et al. Ther Adv Musculoskelet Dis. 2021. PMID: 34211589
3. Loricera J, et al. Clin Exp Rheumatol. 2018. PMID: 29799390

Main features of the patients with non-infectious aortitis/periaortitis.

Segments of the aorta affected. All data are in %.

1402



Disclosure: F. L�opez: None; J. Loricera: None; C. Secada: None; L. García-Alcalde: None;M. Núñez-Savar: None;
A. Ucelay-Aristi: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Jans-
sen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.

Abstract Number: 0707

Prevalence and Distribution of Vascular Calcifications at CT Scan in
Patients with Large Vessel Vasculitis and Patients with Lymphoma: A
Matched Cross-sectional Study

Chiara Marvisi1, Giulia Besutti2, Pamela Mancuso3, Roberto Farì4, Filippo Monelli4, Matteo Revelli4, Rexhep Durmo5,
Elena Galli6, Francesco Muratore7, Lucia Spaggiari2, Marta Ottone3, Stefano Luminari8, Pierpaolo Pattacini4, Paolo Giorgi
Rossi3 and Carlo Salvarani9, 1IRCCS di Reggio Emilia, Reggio Emilia, Italy, Reggio Emilia, Italy, 2IRCCS REGGIO EMILIA,
Reggio Emilia, Italy, 3Epidemiology Unit, Azienda Unità Sanitaria Locale-IRCSS Reggio Emilia, Reggio Emilia, Italy,
4Radiology Unit, Azienda Unità Sanitaria Locale-IRCCS Reggio Emilia, Reggio Emilia, Italy, 5Nuclear Medicine Unit,
Azienda Unità Sanitaria Locale-IRCSS Reggio Emilia, Reggio Emilia, Italy, 6Azienda Unità Sanitaria Locale-IRCCS Di Reggio
Emilia, Reggio Emilia, Italy, 7IRCCS di Reggio Emilia, Reggio Emilia, Italy, 8Ematology Unit, Azienda Unità Sanitaria Locale-
IRCCS Reggio Emilia, Reggio Emilia, Italy, 9Azienda USL-IRCCS di Reggio Emilia, Reggio Emilia, Italy

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Arterial wall calcifications are a hallmark of atherosclerosis and represent an important cardiovascu-
lar risk factor. Accelerated atherosclerosis and vascular calcifications have been reported in large vessel vasculitis (LVV), but
data are scarce about the amount and localizations. The aim of this study was to compare the prevalence, entity, and local
distribution of arterial wall calcifications evaluated on CT scans in patients with LVV and lymphoma.

Distribution of the volume of calcifications in coronary, thoracic, and abdominal vessels in the LVV group (including non-matched patients) and lym-
phoma group.
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Methods: All consecutive patients diagnosed with LVVs with available baseline PET-CT scan performed between 2007 and
2019 were included; lymphoma patients were matched by age (+/-5 years), sex, and year of baseline PET-CT (≤2013;
>2013). CT images derived from baseline PET-CT scans of both patient groups were retrospectively reviewed by a single
radiologist who, after setting a threshold of minimum 130 HU, semi-automatically computed vascular calcifications in three
separate locations (coronaries, thoracic and abdominal arteries), quantified as Agatston and volume scores.

Results: A total of 266 patients were included (129 for each group and 8 non-matched LVV patients). Thoracic artery calci-
fications were more represented in LVV patients, when compared with lymphoma patients (mean volume 2026 in LVVs vs
1014 in lymphomas, p=0.054), coronary calcifications were higher in lymphoma patients (mean volume 104 in LVVs and
198 in lymphomas, p=0.13), whereas abdominal artery calcifications were equally distributed (mean volume 3220 in LVVs
and 2712 in lymphomas) (Figure). Being in the LVVs group was associated with the presence of thoracic calcifications after
adjusting by age and year of diagnosis (OR=4.13, 95%CI=1.35-12.66; p=0.013). Similarly, LVVs group was significantly
associated with the volume score in the thoracic arteries (p=0.048) (Table).In patients >50 years old, calcifications in the
coronaries were more extended in lymphoma patients (p=0.027 for volume).

Conclusion: When compared with lymphoma patients, LVVs patients have higher volumes of calcifications in the thoracic
arteries, but not in coronary and abdominal arteries.

Disclosure: C. Marvisi: None; G. Besutti: None; P. Mancuso: None; R. Farì: None; F. Monelli: None; M. Revelli:
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Association of LVV group with the presence of calcification in different locations
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Background/Purpose: Immunoglobulin A Vasculitis (IgAV) is a B-cell-mediated inflammatory disease. NF-kappa B (NF-kB)
plays a key role in autoimmunity and inflammation1. In this regard, the development of B-cells is described as dependent on
the activation of NF-kB2. In addition, NFKB1 (gene encoding NF-kB) is described as a shared risk locus for several immune-
mediated diseases3. Specifically, NFKB1 is crucial in the pathogenesis of IgA nephropathy4,5, a disease that shares molec-
ular mechanisms with IgAV. Accordingly, we aimed to determine whether NFKB1 and NFKBIA (gene encoding the NF-kB
Inhibitor Alpha) represent novel genetic risk factors for IgAV.

Methods: 410 patients with IgAV, the largest series of Caucasian patients with IgAV ever assessed for genetic studies, and
764 healthy ethnically matched controls, were recruited for this study. Six tag single nucleotide polymorphisms (SNPs) within
NFKB1 (rs77830930, rs1598856, rs7340881, rs4648055, rs4648090 and rs230547) and 7 NFKBIA tag SNPs (rs3138055,
rs696, rs1022714, rs2233419, rs2233415, rs1050851 and rs1957106) were genotyped using TaqMan Probes. P-values
were corrected with the FDR method for multiple testing.

Results: A statistically significant decrease of NFKB1 rs4648055 A allele was disclosed in patients with IgAV when com-
pared to controls (p=0.013 OR=0.78 [0.64 - 0.95], Tables 1 and 2). Additionally, a statistically significant decrease in the
NFKB1 GGCAGC haplotype was observed in IgAV patients compared to controls (p=0.007, Table 3). These results were

1405



1406



not significant after FDR correction. No other statistically significant results were found in NFKB1 and NFKBIA
genotype, allele, or haplotype frequencies between patients with IgAV and controls (Tables 1-3), nor when IgAV patients
were stratified according to the age at disease onset or the presence/absence of gastrointestinal or renal manifestations
(data not shown).

Conclusion: Our results suggest that NFKB1 and NFKBIA do not seem to be involved in the pathogenesis of IgAV.

References:[1] N Engl J Med 1997;336:1066-71; [2] Nat Immunol 2003;4:274-9; [3] Hum Mol Genet 2004;13:35-45;
[4] Front Immunol 2019;10:815.; [5] Cell Biosci 2015;5:63.
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Background/Purpose: Data on survival of adults with IgA vasculitis (IgAV) are scarce. The aim of our study was to estimate
for the first time the survival of IgAV patients in our country.

Methods:Our cohort consisted of adult patients diagnosed with IgAV between January 2010 and July 2022 and followed at
our secondary/tertiary rheumatology center. To study the survival/mortality the censor date of 22, December 2022 was set,
and time until death or the censor date, whichever came first, was recorded. Kaplan–Meier analysis and standardized mor-
tality ratio (SMR) were plotted using survival data from age and sex matched Slovenian population as a reference. Cox pro-
portional hazards regression analysis was used to study prognostic factors for mortality in IgAV.

Results: Of 265 IgAV patients (156 (58.9%) males, median (IQR) age at diagnosis 61 (44; 74) years; median (IQR) follow up
time 62 (27; 93) months), 48 (18.1%) patients died. Five-year survival in our cohort was 78% (95% CI 74%; 83%); in adults
< 51 years 100% survival, and in adults aged ≥51 years 68% survival (the difference was significant, p=0.01). Ten-year sur-
vival in our patients was 65% (95%CI 59%; 72%). We found no sex related differences in the survival (p=0.37). The compar-
ison of mortality between the IgAV cohort and age and sex matched general Slovenian population showed a significantly
higher overall mortality in IgAV cohort, with an overall SMR of 1.4 (95%CI 1.14-1.71). The Kaplan-Meier survival curves of
IgAV patients and matched general population as a comparator are shown in Figure 1. Excess deaths occurred mainly dur-
ing the first two years of follow-up (Table 1). As risk factors associated with increased mortality in IgAV emerged patient age
(HR 1.09 (95%CI 1.06; 1.13)), purpura above waistline (HR 2.14 (95% CI 1.13; 4.06)) and pre-existent heart failure (HR 7.37
(95%CI 3.74; 14.54)).

Figure 1. Survival curve of IgAV patients according to Kaplan–Meier analysis compared to sex and age matched general Slovenian population
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Cardiovascular diseases, cancer and infections represented the most frequent causes of death in our patients, recorded in
16 (33.3%), 6 (12.5%) and 6 (12.5%) patients, respectively, followed by hepatobiliary disease (3 cases), respiratory failure
(2 cases), trauma/bleeding (3 cases) and dementia (3 cases). In one patient death was related to IgAV relapse, and in
8 (16.7%) patients the cause of death was unknown.

Conclusion: Survival of adults with IgAV was worse compared to matched general population in our country. Nevetheless,
IgAV per se was an infrequent cause of death during follow up in our population.
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Background/Purpose: IgA vasculitis (IgAV) is associated with malignancy in adult patients [1,2]. The clinical characteristics,
temporal relationship, and underlying mechanisms of malignancy-associated IgAV are not well understood. Currently, there
are no evidence-based screening guidelines for occult malignancies in adults presenting with IgAV.

Methods: We performed a systematic literature review of five major databases: Cochrane Library, Embase.com, PubMed.
gov, Google Scholar, and Web of Science Core Collection using the Preferred Reporting Items for Systematic Reviews and
MetaAnalyses (PRISMA) guidelines. A combination of multiple synonyms, controlled vocabulary search terms (MeSH in
PubMed and Emtree in Embase), and exhaustive text words were used to search the databases. Two independent
reviewers selected studies, extracted data, and determined study quality. A third reviewer adjudicated the article if there
was a discrepancy between the 2 reviewers. The articles met inclusion criteria if they contained information regarding IgAV
and malignancy in adults older than 18 years-old. Non-English articles and articles older than 30 years-old were excluded.

Table 1. The standardized mortality ratio of adults with IgAV . Legend: SMR standardized mortality ratio
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Flowchart illustrating article selection and inclusion process.

Summary of sample demographic information, including age, sex, and race/ethnicity, and clinical information, including relative timing, systemic
involvement, pathology, serology , and outcomes, by malignancy type.
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Results:We screened 967 studies and 93 articles were included, comprising of 108 individual patient cases (Figure 1). The
mean age of patients was 60.3±12.9 years, and the majority (n=71, 65.7%) were male (Table 1). Solid malignancy was more
commonly associated with IgAV than hematologic malignancy (67.7% vs 32.4%). Malignancy preceded IgAV for most
patients with solid cancer, whereas for most with hematological cancer, IgAV preceded malignancy or was diagnosed syn-
chronously. Patients with IgAV and solid malignancies had a significantly higher mortality rate compared to patients with
IgAV and hematological malignancies (38.6% vs. 16.7%, p≤0.05). Patients with solid malignancies were also more likely to
exhibit systemic involvement of IgAV, including renal, gastrointestinal, joint, and cutaneous symptoms, although the differ-
ences were not significant. The majority of patients with skin biopsy had IgA on DIF (71.2%), and of the patients that reported
serum IgA levels, 26 (68.2%) had elevated serum IgA.

Conclusion: To our knowledge, this is the largest systematic review of IgAV associated with malignancy. Based on our find-
ings, screening older patients with new-onset or recurring IgAV for malignancy, particularly solid organ cancer, should be
considered. Serum IgA levels might serve as a useful, non-invasive screening test since elevated IgA may correlate with
underlying malignancy, though further studies are needed to validate these findings.
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Background/Purpose: Immunoglobulin-A (IgA) Vasculitis (IgAV) is a small-vessel vasculitis that is primarily diagnosed
based on the European League Against Rheumatism (EULAR) criteria. There is limited knowledge about the IgAV phenotype
in a racially and ethnically diverse population. We aimed to describe the clinicopathologic characteristics of IgAV in our adult
skin of color (SOC) patients.

Methods:We retrospectively reviewed adult patients ( >18 years) from the dermatopathology database with leukocytoclas-
tic vasculitis (LCV) at Montefiore Medical Center between January 2012–December 2022 (Figure 1). We collected demo-
graphic, clinical, laboratory, and histopathological data from the electronic medical record to identify individuals with SOC
who met EULAR criteria. We defined SOC as any non-White race/ethnicity. Descriptive statistics and Fisher’s exact test
were used to analyze the SOC cohort.
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Results: We identified 65 patients with LCV, 52 patients met EULAR criteria for IgAV, of which 42 (81%) were SOC. In our
SOC cohort of 42 patients, 32 (76%) identified themselves as Spanish/Hispanic/Latino, 7 (17%) identified themselves as
Black, and 3 (7%) identified themselves as Asian. The mean (±SD) age was 56 (±16) years and 29 (69%) were females.
The median (IQR) number of affected body sites was 3 (2-5). Renal involvement was present in 36 (86%) patients
(Table 1). Gastrointestinal (GI) involvement was present in 16 (38%) and joint involvement was present in 5 (12%). Elevated
neutrophil/lymphocyte ratio (NLR) was present in 22 (52%). Elevated serum IgA levels were present in 13 (62%) of the
21 patients with measured serum IgA. Skin biopsy direct immunofluorescence (DIF) was performed in 28 (67%) patients
and showed IgA and C3 in 11 (39%) and 19 (64%), respectively. Remission was achieved in 34 (81%) patients and
8 (19%) experienced relapse.

Figure 1: Study population subdivided by IgA on direct immunofluorescence (DIF)
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We further analyzed the 28 patients who had skin biopsy with DIF and compared those with and without IgA deposition
(Figure 1). The IgA+ group had significantly lower prevalence of renal involvement (p=0.0161), higher prevalence of GI
involvement (p=0.0204), high NLR (p=0.0238), and C3 deposition on DIF (p=0.0039), and greater number of affected body
sites (p=0.0206). Lesions above waistline and elevated serum IgA were not associated with systemic symptoms, including
renal involvement, or positive DIF. Elevated NLR was associated with IgA deposition (p=0.0209).

Conclusion: In contrast to previous studies, the majority of our adult SOC patients had renal or GI involvement with IgA+ DIF
being associated with lower prevalence of renal involvement. Additionally, our SOC patients with IgA+ DIF had more widely
distributed lesions. Cutaneous involvement above the waist was not associated with renal complications. Prior studies
showing the predictive value of skin biopsy and lesion location in predominantly White populations may not apply to SOC
patients.

Table 1: Disease characteristics of IgA vasculitis
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Background/Purpose: IgA Vasculitis (IgAV) is a systemic small vessel vasculitis that affects the skin, joints, gastrointes-
tinal tract, and kidneys. While most common in children, it is rare in adults and associated with worse prognosis. IgAV
has a variable course with many patients spontaneously entering remission, making it difficult to know which patients
need treatment.

A few retrospective trials have shown that adult IgAV patients with greater proteinuria, kidney insufficiency at time of biopsy,
and hypertension have worse overall prognosis, often developing progressive kidney disease. Retrospective studies in
European and Asian populations have also considered the MEST-C renal biopsy score components as predictive tools
in IgAV.

The goal of this study is to expand on existing studies and identify clinical factors that predict poor outcome in IgAV adults.
We also aim to identify histologic prognostic factors using the MEST-C score components. Identifying prognostic factors will
improve patient treatment plans while informing future therapeutic studies.

Methods:We conducted a retrospective analysis of 31 IgAV adult patients. A Cohort Discovery Tool was built to identify eli-
gible patients. The primary outcome was progressive kidney disease, defined as nephrotic range proteinuria ( > 3.5g/d) or
> 30% creatinine elevation within 1 year of kidney biopsy.

We included patients age > 18, with at least one symptom of IgA Vasculitis (cutaneous palpable purpura, arthritis, bowel
angina), and kidney biopsy consistent with IgAV.

We collected data on patient’s kidney function at time of diagnosis, and at 3, 6, and 12 month intervals. For preliminary anal-
yses, we assessed Pearson correlation of clinical factors and MEST-C components with the primary outcome.

Results: Baseline creatinine was shown to have significant correlation with renal progression at 1 year, yielding a Pearson
coefficient of .887 (2-tailed significance < .001, n = 21). Age, systolic blood pressure, and degree of proteinuria did not have
significant Pearson coefficients at 3, 6, or 12 month intervals.

The "E" component in MEST-C, which stands for Endocapillary Hypercellularity, also showed significant correlation with
renal progression at 1 year, with a Pearson coefficient of .776 (2-tailed significance < .001, n = 26). Other components of
the MEST-C score did not yield significant correlations
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Conclusion: Similar to existing studies, renal insufficiency at baseline is a prognostic indicator of poor outcomes in IgA Vas-
culitis patients. Age, initial proteinuria, and hypertension were not correlated with kidney progression in our study, which
diverges from prior literature. Regarding histologic predictive factors, the "E" in MEST-C (Endocapillary Hypercellularity) is
predictive of renal progression in prior studies, and we were able to validate this finding. Next steps in our study include
expanding our cohort, as well as correlating treatment regimens with renal progression at 1 year.

Disclosure: M. Vanka: None; T. Kim: None.
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Background/Purpose: Constrictive pericarditis (CP) is a type of diastolic heart failure characterized by impaired cardiac fill-
ing due to the presence of an inelastic pericardium. Histologically, the pericardium exhibits fibrotic and thickened features.
While tuberculosis remains the primary cause of CP in developing countries, idiopathic CP predominates in North America
and Europe. The extent to which idiopathic CP patients may belong to the spectrum of IgG4-related disease remains
unknown. Therefore, our objective was to determine the number of idiopathic CP patients meeting histopathological criteria
for IgG4-RD.

Methods: Clinical records of patients with CP attended between 1987-2020 were reviewed. Those without a biopsy or with
a known etiology of CP were excluded. Pericardial biopsies were analyzed in search of dense lymphoplasmacytic infiltrate,
storiform fibrosis, and obliterative phlebitis. Immunohistochemistry for IgG and IgG4 was performed. The number of IgG+
and IgG4+ plasma cells and the IgG4/IgG ratio were determined according to the International Consensus on Pathology
(ICP) of IgG4-RD. According to the ICP, cases were classified as highly suggestive, probable histopathological

Figure 1. Flowchart illustrating the inclusion criteria.
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characteristics, or insufficient histopathological evidence. The Comprehensive Diagnostic Criteria for IgG4-RD (CDCI) and
the 2019 ACR/EULAR classification criteria (AECC) were also applied. Clinical characteristics were extracted from the
patients’ medical records.

Results: Sixty-six cases were reviewed, of which 10 had an identified etiology. Of the remaining 56, only 12 had a pericardial
biopsy. All had been classified as idiopathic (Figure 1). Mean age of 43.5 ± 14.4 years; 9 were men. Regarding clinical
behavior, all patients presented with signs and symptoms of heart failure. Six (50%) patients presented with effusive CP
and 10 (83.3%) with chronic CP (non-mutually exclusive). Findings on electrocardiogram, echocardiogram, cardiac mag-
netic resonance imaging and cardiac computed tomography are summarized in Table 1. All patients underwent pericar-
diectomy, with glucocorticoid treatment administered to only one patient. At last follow-up, 3 (25%) patients had died.

Lymphoplasmacytic infiltrate was found in all, fibrosis in eight, and storiform fibrosis in only one case. Obliterative phlebitis
was not found. In 2 cases the IgG stains were not assessable, so the IgG4/IgG ratio was calculated in 10 cases. The median
number of IgG4+ plasma cells/HPF was 30.5 (IQR 16.5-41). The median IgG4/IgG ratio was 59.5% (IQR 27-66). All cases
had >10 IgG4+ plasma cells/HPF while 7/10 (70%) had an IgG4/IgG ratio >40%. According to the ICP, 1 (8.3%) case was
highly suggestive, 6 (50%) had probable histological characteristics, and 5 (41.6%) showed insufficient histopathological evi-
dence. Seven (58.3%) were diagnosed as probable IgG4-RD according to the CDCI, but only one patient met 2019 AECC
for atypical IgG4-RD.

Conclusion: A significant proportion of pericardial biopsies from patients with idiopathic CP display findings indicative of
IgG4-RD and meet at least one set of diagnostic or classification criteria. Considering the implications for treatment,
IgG4-RD should be considered when evaluating patients with CP.

Disclosure: E. Cortez-Domínguez: None; G. Hernandez-Molina: None; N. Uribe-Uribe: None; M. Lizardo-Thie-
baud: None; E. Martin-Nares: None.

Table 1. Electrocardiographic and cardiac imaging findings.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic fibro-inflammatory disorder that can affect almost any
organ system. Response to corticosteroids(CS) is typically prompt although adverse effects are commonplace and relapses
frequently occur during withdrawal. There is evidence to suggest that rituximab (RTX) may be an effective alternative how-
ever as yet, the optimal RTX treatment regimen for IgG4RDremains unclear. In this retrospective study, we report the use
of a RTX treatment protocol for multi-system IgG4RD in a large single tertiary center cohort.

Methods: Patients were selected from an IgG4RD multi-disciplinary service receiving referrals from the catchment of North
West London. Patients diagnosed with IgG4-RD received RTX according to local protocol guided by B cell repopulation (to a
level of > 10 cells/uL) for a target period of two years. The electronic patient records were reviewed to record presentation
and outcome data over the course of their RTX therapy.

Results: In total, 45 patients received treatment with RTX. 1 patient was excluded from analysis due to insufficient follow up
data. The median age was 62 and 66% were male. Multiple ethnic backgrounds were represented; 20% black, 20% white
and 60% Asian. The average number of organs affected was 2.9 (range 1-7) and the average IgG4-RD Responder Index
(RI) prior to treatment was 10.02. 8/44 (18%) were on another conventional immunosuppressant at the time of RTX induc-
tion and 27/44 (61%) had concurrent treatment with CS. The proportions of the 27 patients remaining on CS at 9, 12 and
24 months were 66%, 54% and 19% (average dose at 2 years 3.8mg). All patients demonstrated reduced disease activity
post RTX with an average IgG4-RI of 2.4 at most recent review (76% reduction). 34 patients had follow-up imaging and all
had a degree (100%) of disease response; 2/34 (6%) stable; 21/34 (62%) partial response; 11/34 (33%) had a complete
response. Intercurrent flares did occur in 9 patients, 7 of whom had concurrent B cell repopulation (78%). All 7/7 (100%)
patients treated with further RTX responded positively. 15 patients completed two years of consistent RTX-induced B cell
depletion with no subsequent flares (average follow up 15 months, median 10 months, range 1-51 months). The only
2 patients requiring >2 years maintenance RTX therapy had isolated pituitary disease. 12/45 (27%) of the entire cohort expe-
rienced an adverse event including infection requiring admission (4), hypogammaglobinaemia (2), infusion reaction (1) and
death (5; 11%; average age 81).

Conclusion: In this cohort of patients treated with RTX for IgG4-RD, all patients demonstrated improved disease activity
according to IgG4-RD RI and available imaging. Flares did occur but most often in the presence of measurable B cell reple-
tion and all patients re-treated with further RTX responded. In those who discontinued treatment after >2 years of B cell
depletion therapy, there were no further flares over an average follow-up duration of almost 15 months. This retrospective
study indicates that protocolled management of IgG4RD with RTX is an effective treatment option for IgG4-RD. Patient
selection is important to minimize the risk of complications.

1417



Disclosure: M. Colquhoun: Pfizer, 6; T. Youngstein: None; J. Tomlinson: AstraZeneca, 6.

Abstract Number: 0715

Glucocorticoid Toxicity in Patients with IgG4-Related Disease Within the
First Year of Treatment

AnaMora-Rosas, Gabriela Hernandez-Molina, Edwin Ulises Cortez-Domínguez and EduardoMartin-Nares, Department
of Immunology and Rheumatology, Instituto Nacional de Ciencias Médicas y Nutrici�on Salvador Zubir�an, Mexico City,
Mexico

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster I
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Patients with IgG4-related disease (IgG4-RD) often require long-term glucocorticoid therapy. The
prevalence, types, and underlying factors of glucocorticoid toxicity in IgG4-RD patients remain unknown. We aimed to
describe the prevalence, types, and associated factors of glucocorticoid toxicity in our IgG4-RD cohort.

Methods: We retrospectively included patients diagnosed with IgG4-related disease (IgG4-RD) based on the Comprehen-
sive Diagnostic Criteria and/or the 2019 ACR/EULAR classification criteria who had received glucocorticoid treatment for a
minimum of one month and were followed up for at least one year. We categorized them into clinical phenotypes: pancrea-
tobiliary (group 1), retroperitoneal/aortic (group 2), head and neck limited (group 3), Mikulicz/systemic (group 4), and unde-
fined (group 5). From the medical records, we collected demographic, clinical, and treatment variables. We focused on
prednisone usa during the first year of treatment, including the mean daily dose of prednisone, accumulated prednisone

Table 1. Frequency of glucocorticoid-related toxicity in IgG4-related disease patients.
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Figure 1. Frequency of glucocorticoid-related toxicity in IgG4-related disease patients.

Figure 2. Prednisone use in patients who experienced toxicity vs. those who did not.
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dose, maximum prednisone dose, and duration of prednisone treatment. To assess glucocorticoid toxicity, we employed
the definitions proposed in the Glucocorticoid Toxicity Index, along with its domains and appendixes.

Results: Fifty-seven patients were included with a mean age of 53±15.8 years, of whom 34 (59.6%) were male. Fifteen
(26.3%) belong to group 1, six (10.5%) to group 2, 13 (22.8%) to group 3, 19 (33.3%) to group 4 and 4 (7%) to group
5. The mean prednisone daily dose was 15.9±6.9 grm the median accumulated prednisone dose was 4,967.5 (IQR
3,195-6,670) gm, the mean maximum dose of prednisone was 39.3±14.2 gm, while the median number of days under
prednisone treatment was 303.2 ± 103.9 days.

Forty-two (73.7%) patients developed one or more toxicities. The first toxicity was documented at a median of 64 (IQR
34.5-132) days. The median number of toxicities was 3 (IQR 1-4). The frequency and types of toxicities reported during
the study period (non-mutually exclusive) are summarized in Figure and Table 1.

There were no differences in daily, accumulated, and maximum prednisone dose, or days with prednisone treatment, devel-
opment of toxicities, days to first toxicity or number of toxicities according to sex or clinical phenotypes. Patients in group
3 and 4 presented more endocrinologic/metabolic toxicities compared to the other groups.

Patients who experienced toxicities had a higher accumulated prednisone dose (5,605 [IQR 4.215-7,015] vs. 3,400 gm [IQR
2,025-5,638], p=0.03), maximum prednisone dose (42.5±12.8 vs. 30.2±14.5 gm, p=0.003) and days of prednisone treat-
ment (321.3±96.7 vs. 252.6±110, p=0.02) than patients without toxicities (Figure 2). Patients that used immunosuppressors
did not present lower accumulated prednisone doses (5,335 [IQR 4,132-6,314] vs. 4,272.5 gm [IQR 2,100-7,427], p=0.41)
or a lower incidence of toxicities (29 [74.4%] vs. 13 [72.2%], p=0.23).

Conclusion: Our findings highlight the high prevalence of glucocorticoid toxicity in patients with IgG4-RD undergoing gluco-
corticoid therapy, even within a relatively brief timeframe of one year. The presence of glucocorticoid toxicity was associated
with higher doses and a longer use of prednisone.

Disclosure: A. Mora-Rosas: None; G. Hernandez-Molina: None; E. Cortez-Domínguez: None; E. Martin-
Nares: None.
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Background/Purpose: Most patients with IgG4-related disease (IgG4-RD) have a good response to glucocorticoid
(GC) therapy, however, disease relapses sometimes occur during GC tapering. Therefore, the immunosuppressants are
considered in these cases. On the other hand, the predictors of disease relapse and the efficacy of immunosuppressants
have not been fully clarified.

Therefore, we retrospectively analyzed the current treatment status of patients with IgG4-RD to identify the efficacy of immu-
nosuppressants for disease relapse.

Methods: We used the data of patients with IgG4-RD diagnosed by May 2023 based on the 2020 revised comprehensive
diagnostic criteria for IgG4-RD, and extracted those who had undergone therapeutic intervention. We retrospectively evalu-
ated the organ involved, immunological findings including serum IgG4 levels, treatment agents, especially in GC dose and
concomitant use of immunosuppressants, and the presence of relapse within 2 years after the start of treatment.

Results: 95 patients were diagnosed according to the 2020 revised comprehensive diagnostic criteria for IgG4-RD. Of
these, 59 patients underwent therapeutic intervention, and all cases were initially treated with GC at a mean dose of 0.54
mg/kg body weight. Immunosuppressants were used concomitantly in 30 patients (50.8%), mostly azathioprine. In 17 of
these cases, immunosuppressants were started either at the time of initial therapy or GC dose reduction. There was no sig-
nificant difference between the 17 patients who received these immunosuppressants and the other patients (Table 1), how-
ever, the rate of definite cases tended to be higher in the cases who received immunosuppressants (P=0.06). 15 patients
(25.4%) relapsed during GC reduction, and the mean time to disease relapse from the start of treatment was 33.2
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±32.0 months. Most of the disease relapsed cases were treated with GC monotherapy, and after relapse, immunosuppres-
sants were administered in addition to increased doses of GC. Additionally, 39 patients who continued treatment for 2 years
were analyzed separately according to whether they relapsed or not (Table 2). There were no significant differences in age at
diagnosis, gender, number of lesions, immunological findings including serum IgG4 levels, or GC dose at the start of treat-
ment. However, all patients who had received immunosuppressants either at the time of initial treatment or GC dose reduc-
tion did not relapse during the 2-year period (Figure). Their GC dose at 2 years after the start of treatment was 4.1 ± 2.1
mg/day. In contrast, the GC dose at relapse in the 6 patients relapsing within 2 years was 7.8 ± 1.4 mg/day.

Conclusion: No relapses were observed in patients treated with immunosuppressants during the first 2 years of treatment.
Early concomitant use of immunosuppressants is a useful therapeutic strategy for IgG4-RD, but further studies are needed
to determine which patients should be considered for concomitant use.

Disclosure: K. Chujo: None; H. Shimada: None; H. Ozaki: None; R. Wakiya: None; S. Nakashima: None; t. miyagi:
None; Y. Ushio: None; K. Sugihara: None; M. Mizusaki: None; R. Mino: None; R. Kagawa: None; H. Yamaguchi:
None; T. Kameda: None; H. Dobashi: None.
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Background/Purpose: Platelets have been suggested to be involved in polymyalgia rheumatica (PMR) pathogenesis with
elevated platelet activation observed in early stages of the disease. Upon platelet activation, mitochondria are expelled into
the extracellular space. Extracellular mitochondria, due to their prokaryotic origin, are immunogenic and promote inflamma-
tion, as well as serve as a source of autoantigens leading to formation of anti-mitochondrial antibodies (AMAs). The purpose
of this study was to explore whether patients with PMR have elevated plasma levels of thrombospondin-1 (TSP-1)—an
alpha granule protein of human platelets, presence of the extracellular mitochondrial component N-formyl methionine pep-
tide (fMET) in plasma, and autoantibodies directed towards specific mitochondrial antigens. We also sought to explore
whether extracellular mitochondria could be mediators of platelet activation in patients with PMR.

Methods: Levels of TSP-1, fMET, and anti-mitofusin 1 IgG (anti-MFN1) were measured by ELISA in the plasma of healthy con-
trols (HC, n=30) and PMR patients before (n=54) and after (n=60) treatment with glucocorticoids. Ultrapure mitochondria iso-
lated from HepG2 cells were opsonized with patient (n=56) or healthy control (n=10) plasma and, upon washing, incubated
with platelets isolated from a healthy donor in the presence of the fibrin polymerization inhibitor, GPRP. Mitochondria-mediated
platelet activation was assessed by measurement of the platelet cell surface marker P-selectin via flow cytometry.

Results: Plasma levels of anti-MFN1 IgG, fMET, and TSP-1 were elevated in patients with PMR before glucocorticoid ther-
apy compared to HC (p< 0.001, Table 1). Levels of anti-MFN1 IgG, fMET, and TSP-1 significantly decreased after treatment
with glucocorticoids (p< 0.001, p< 0.001, and p=0.016 respectively, Table 2). Mitochondria opsonized with plasma factors

Table 1. Median concentration of mitochondrial biomarkers and thrombospondin-1 (TSP-1) in patients with active PMR before glucocorticoid ther-
apy compared to healthy controls.

Table 2. Median concentration of mitochondrial biomarkers and thrombospondin-1 (TSP-1) before and after glucocorticoid therapy in patients
with PMR.
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from PMR patients showed markedly higher platelet activation than mitochondria opsonized with plasma factors from
healthy individuals (p< 0.0001) (Figure 1A). Further, the extent of platelet activation (P-selectin level) by opsonized mitochon-
dria correlated with plasma levels of TSP-1 in patients with PMR (r=0.48, p=0.0002, Figure 1B). TSP-1 levels were also
associated with levels of immune complexes (IC) before glucocorticoid therapy. (r=0.32, p< 0.05).

Conclusion: Our results indicate increased platelet activation, the presence of mitochondrial damage-associated molecular
patterns (DAMPs), and AMAs in the circulation of patients with PMR, associated with active disease. These results suggest a
pathogenic involvement of mitochondrial antigens and autoantibodies in PMR. Blocking mitochondrial-mediated platelet
activation may reduce inflammation in patients with PMR, with potential therapeutic implications.

Disclosure: D. Michailidou: Chemocentryx, 1; L. Johansson: None; J. Armando Gonzalez-Chapa: None; T. Wang:
None; J. Chen: None; J. L�opez: None; S. Rantapää-Dahlqvist: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim,
5, Bristol-Myers Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 5, 11.
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Background/Purpose: The burden of continuing glucocorticoids (GCs) in patients with polymyalgia rheumatica (PMR) who
have an inadequate response (IR)to GCs has not been evaluated.

Figure 1. Mitochondrial-induced platelet activation in patients with PMR. A. Platelet rich plasma (PRP) from a healthy individual was exposed to
mitochondria (mito) opsonized with plasma of patients with PMR (n=56) or HC (n=10. B. Plasma levels of TSP-1 were related to levels of
mitochondrial-induced P-selectin in patients with PMR. Results are shown as the mean fluorescence intensity (MFI). Statistical analyses were done
using the Mann-Whitney U-test and Spearman’s correlation test. Each circle represents an individual sample, with the bar representing the median
of the group.
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Methods: An inception cohort of adult patients with a new diagnosis of PMR was created using fee-for-service Medicare
claims data from 2016 to 2020. Patients with PMR were included if they were aged≥50 and had 1)≥1 inpatient or ≥2 outpa-
tient claims with ICD-10-CM M35.3 ≥30 days apart, 2) a prescription for GC 7.5–25 mg/day <30 days from the 1stinpatient
code or between 1stoutpatient code to 30 days after the 2ndcodewith cumulative use of≥200 mg over ≥120 days, and 3)
continuous enrollment ≥1 year prior (baseline) to index date, with no evidence for PMR. The index date was the later of the
2nd outpatient PMR diagnosis, or the inpatient PMR diagnosis; and the date that GC dose/use criteria was met; and had
to fall between 10/1/2016 to 12/31/2019. Exclusion criteria included baseline diagnosis of seropositive rheumatoid arthritis,
other systemic rheumatic disease (including giant cell arteritis),organ transplant, multiple sclerosis, or active treatment of
malignancy or who had any prescription for conventional immunomodulatory therapy or an interleukin-6 receptor inhibition
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at baseline. Patients were classified as GC inadequate responders (GC–IRs), defined as use of ≥7.5 mg/day at 6 months
(i.e., presumed flare), continued use of GCs >12 months, or relapse (re-initiation of GC after >60-day gap discontinuation)
or non-GC–IR.

All-cause healthcare resource utilization cost and event rate of pre-specified, GC-associated adverse events (GC-AEs) that
were defined by ICD-10-CM diagnosis codes, medication use, and/or Healthcare Common Procedure Coding System
medical procedures beginning 6 months after the index date and updated in 6-month intervals were reported. Adverse
events (AEs) were identified using claims-based algorithms that have been previously used or reported in the literature. For
GC-AEs, with the exception of hospitalized infections and fractures, only the 1stevent was counted. Event rates and 95%
confidence intervals were estimated using Exact Poisson methods. A subgroup analysis of the GC–IR cohort was per-
formed, estimating outcomes by cumulative steroid dose quartiles received; dose quartiles were updated at 6 months.

Results: A total of 6,054 patients with PMR met eligibility criteria:mean age 77.0 years, 65.4% women, 96.1% White, and
3.0% Hispanic. The rate of GC-AEs and medical cost were consistently higher in the GC–IR versus non-GC–IR through
18 months, except for osteoporosis (Table 1). In the GC–IR cohort, cost and most GC-AEs suggested a decrease over time,
likely due to GC discontinuation or lower doses of GC, and/or for AE-related censoring (i.e., depletion of at-risk patients).
Further, most outcomes showed a dose-response relationship between cumulative GC dose and outcomes (Table 2).

Conclusion: There is a substantial clinical and economic burden of continuing GCs in PMR patients with IR. Some GC-AEs
and associated costs may be enduring. These data provide insight into the potential benefit of minimizing long-term GCuse
and need for more effective GC-sparing therapies.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Lilly, 2, 5,
Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; L. Araujo: Sanofi Genzyme, 3; S. Fiore: sanofi, 3;
S. Sattui: AstraZeneca, 5, Bristol Myers Squibb Foundation, 5, Rheumatology Research Foundation, 5, Sanofi, 2, 5;
J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bristol Myers Squibb, 2, 5, Celgene, 2, Chemocentryx,
2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA, 1, 2, Kyverna, 2, Mirabio, 2, NIH, 5, Novartis,
2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech, 2, Roivant, 2, Sanofi, 2, 5, Spruce Biosciences,
2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board (no fiduciary responsibilities), ZenasBio, 2;
K. Ford: Sanofi, 3, 11; F. Xie: None.
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Background/Purpose: Polymyalgia rheumatica (PMR) incidence peaks in individuals between 70 and 80 years of age; this
same group is also at increased risk of complications and mortality related to COVID-19 infection. Vaccination against
SARS-CoV2 is an essential tool in combatting COVID-19. There have been several case reports of PMR following vaccina-
tion with mRNA SARS-CoV2 vaccines.

The aim of this study was to identify patients with temporal association between mRNA SARS-CoV2 vaccination and PMR
onset and to compare characteristics and disease course to those with new onset PMR without temporal association with
SARS CoV2 vaccine exposure.
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Methods:We conducted a retrospective chart review of all newly diagnosed PMR patients in a single center. Using ICD-10
codes, our EMR was queried to identify patients with newly diagnosed PMR beginning in December 2020, when the first
SARS-CoV-2 vaccines were available in the US. Charts were reviewed for demographic information, disease characteristics
and vaccination details. Patients who developed onset of PMR symptoms within 6 weeks after vaccination were compared
to those whose PMR symptoms occurred without temporal association to vaccination. When available data at 6 and
12 months following diagnosis was collected.

Results: Eighty patients with newly diagnosed PMRbetween 12/1/2020 and 12/31/2021were identified. There were 60 patients
with newPMRwithout a temporal association to vaccination whowere compared to 20 patients who developed PMR symptoms
within 6 weeks of vaccination. Baseline demographics did not differ between the two groups. In the 20 cases with PMR onset
after vaccination, symptoms developed a mean 38 days (IQR 19.5-48) after first dose of vaccine and 11.5 days (IQR 1-22) after
second dose. There were no differences in baseline demographics, glucocorticoid dosages or relapse rates at 6 and 12 months
following diagnosis. There was no association between vaccine manufacturer and PMR onset after vaccination (TABLE 1)

Conclusion: In this cohort, patients with onset of PMR within 6 weeks following mRNA vaccination against SARSCoV2
were similar to patients with de novo PMR at diagnosis, with no significant differences in disease course over the first
12 months. This does not support the notion that PMR following vaccination is a unique disease entity. The recognition of
new PMR onset following SARS CoV2 vaccine may be coincidental in this common inflammatory disorder in a population
with high rates of vaccine exposure.

Disclosure: L. Lally: Amgen, 2, 6; A. Bloostein: None;D. Jannat-Khan: None;R. Spiera: AbbVie/Abbott, 2, 5, Amgen,
2, AstraZeneca, 5, chemocentryx, 5, corbus, 5, Formation Biologics, 5, GSK, 2, 5, Inflarx, 5, Kadmon, 5, Novartis, 2, 5,
Principia, 5, Sanofi, 2.
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Background/Purpose: Over the past decade our understanding of the prevalence, and indeed impact of cognitive impair-
ment in rheumatic diseases has increased. Intact cognitive function is imperative not only for quality of life and maintenance
of one’s functional capacity, but also for the successful therapeutic management of disease, namely the adherence to treat-
ment regimens. The prevalence of cognitive impairment in community dwelling older adults has been estimated at 13%.1To
date the prevalence of cognitive impairment in Polymyalgia Rheumatica (PMR) has not been studied. The aim of this
research is therefore to explore the prevalence and potential associated factors of cognitive impairment in those with PMR.

Methods: Patients with a diagnosis of PMR (fulfilling the 2012 EULAR/ACR Classification Criteria) who were in clinical remis-
sion and on active treatment with glucocorticoids were recruited from two centres. Patients were ≥3 months and
≤12 months from diagnosis. Cognitive function was evaluated using the Montreal Cognitive Assessment (MoCA) test which
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was conducted by two trained interviewers. Cognitive impairment was defined by the previously validated MoCA cut-off
score of < 26.Demographics, clinical and laboratory data, in addition to patient reported outcomes (PRO’s) were collected.
PRO’s including anxiety, using the Generalised Anxiety Disorder Assessment (GAD-7), mood using the Patient Health Ques-
tionnaire (PHQ-9), fatigue using the Functional Assessment of Chronic Illness Therapy - Fatigue Scale (FACIT-F), pain using
the visual analogue scale (VAS) and overall health related quality of life using the Health Assessment Questionnaire-Disability
Index (HAQ-DI).The associations between categorical variables were compared using the chi-squared or Fishers exact test
as appropriate. The association between continuous variables and categorical variables were assessed using the Kruskal-
Wallis test. Correlations were calculated using Pearson’s r. All analyses were conducted using R (R Core Team, 2022). A
p-value of < 0.05 was considered as statistically significant.

Results: 51 consecutive patients with PMR were recruited, of which 56.9% (n=29) were female. 70.6% (n=36) of patients
were cognitively impaired, with visual-spatial, delayed recall and abstraction the most commonly affected cognitive domains.
Interestingly, those with cognitive impairment had a younger age, versus those without (p=0.514). Although not statistically
significant, median BMI, anxiety, depression and pain scores were all higher in those who were cognitively impaired. More-
over, median fatigue scores were also worse in the cognitively impaired group. No statistically significant difference in serum
markers was observed.

Baseline Characteristics stratified by cognition status.
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Conclusion: This study demonstrates the burden of cognitive impairment in PMR is significant and is markedly higher than
that observed usually at population level. This has a potential profound impact on disease management, including treatment
compliance, and thus disease outcomes. Future studies exploring this, in addition to specific etiologic contributors of cogni-
tive impairment are needed.

Disclosure: P. Harkins: Janssen, 5; S. Cowley: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion,
5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novartis, 5, UCB, 6, Viatris, 6.
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Background/Purpose: Pain, stiffness, and fatigue have been defined as core assessment domains in polymyalgia rheuma-
tica (PMR) by the OMERACT PMRWorking Group (PMRWG). Patient partners have expressed a preference for numeric rat-
ing scales (NRS) over visual analogue scales to measure these symptoms. Numerous NRS forms have been used in different
PMR clinical trials, yet evidence to support their use is lacking. We propose a standardized NRS form and provide initial
results of some measurement properties.

Methods: PMRWG clinicians, methodologists, and patient partners rated two different NRS stems and anchors and pro-
vided free-text feedback. The preferred set was modified according to patient partner input. Clinical trial participants with
PMR, no or low disease activity, and who received prednisolone 10 mg for ≥ 1 week prior to entry were treated with pred-
nisolone 10 mg for 4 weeks and received each of SPI-62 and matching placebo as adjunctive therapy for 2 weeks. They
completed individual NRS for pain, stiffness, and fatigue intensity, and pain chronicity, each at fortnightly trial visits with a
7-day look-back and daily at home with a 1-day look-back. Compliance at home, test-retest reliability, and correlation
between the on-site and at-home versions were assessed using placebo period data from the inception trial cohort (N=12).

Results: The standardized items are shown (Figure). At-home compliance was 97%; 7/12 had 100% compliance. There
were no missing items, only occasional days that participants did not respond at all. Weighted k comparing responses
2 weeks apart for on-site pain, stiffness, and fatigue intensity were 0.52, 0.45, and 0.67, and for pain chronicity was 0.54.
Intraclass correlation coefficients, with intra-individual as the variance of interest, for at-home pain, stiffness, and fatigue
intensity were 0.62, 0.70, and 0.84, and for pain chronicity was 0.72. Weighted k between the on-site response for 7-day
look-back and the maximum at-home response for 1-day look back during any of the 7 prior days were 0.53, 0.82, and
0.80 for the intensity items and 0.55 for pain chronicity. When the on-site response was compared instead to the at-home
response on the same day, weighted k were 0.51, 0.68, 0.76, and 0.64. Confidence intervals for all statistics were wide
due to the limited number of participants.
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Conclusion: The results provide necessary initial evidence to encourage further examination of these NRS’ psychometrics.
They suggest high patient compliance for daily symptom report and moderate test-retest reliability. Patient ability to recall
accurately their most severe symptoms during 7 days prior to a trial visit was strong for stiffness and fatigue, whilst moderate
for pain. Symptom recall did not appear to be particularly biased by symptoms of the most recent 24 hours. The reported
measurement properties point favorably toward validated symptom assessment for PMR clinical trials, lack of which cur-
rently limits conduct of patient-centric research. More data are needed to confirm these results on reliability, and to support
other measurement properties such as thresholds of meaning.

Disclosure: T. Marmon: Sparrow Pharmaceuticals, 2; J. Cole: Sparrow Pharmaceuticals, 2;C. Owen: AbbVie/Abbott,
1, 6, Janssen, 6, Novartis, 6; S. Mackie: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 3, 12, Investigator,
National Institute for Health and Care Research, 5, 12, investigator on STERLING-PMR trial, funded by NIHR; patron of
the charity PMRGCAuk, Pfizer, 2, 6, Roche, 2, 6, 12, Support from Roche/Chugai to attend EULAR2019 in person,
Sanofi, 2, 12, Investigator, Sparrow, 12, Investigator, UCB and Novartis, 6, Vifor, 6; D. Katz: Sparrow Pharmaceuticals,
3, 4, 8.

Standardized clinical site items. Patient diary items replace ’7 days’ with ’24 hours’.
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Background/Purpose: Cardiovascular diseases (CVDs) complicate 1-4% of pregnancies. Autoimmune rheumatic dis-
eases (ARDs) are associated with a 1.5 to 3-fold higher CVD risk. Similarly, antiphospholipid syndrome (APS) is associated
with increased risks of thromboembolism, pregnancy loss, and CVDs. However, research on the impact of ARDs and
APS on maternal cardiovascular health is limited. In this study, we aim to compare the rates of acute CVEs in pregnant
women with ARDs and primary APS as compared to a general population of pregnant women with neither condition, using
a large population-based birth cohort in California.

Methods: We retrospectively analyzed pregnant individuals who delivered singleton liveborn infants in California between
2005-2020. Birth certificates were linked by the California Study of Outcomes in Mothers and Infants (SOMI) to maternal
hospital discharge, emergency department and ambulatory surgery records. We identified ARDs, APS, and acute CVEs
during pregnancy and up to 6 weeks postpartum using ICD codes. We used logistic regression to calculate adjusted relative
risks (RRs) and 95% confidence intervals (CI) of association between acute CVEs and ARDs and APS, for each specific cat-
egory of ARDs, and for CVEs by timing in relation to delivery. We performed mediation analysis to investigate if pregnancy
complications such as gestational diabetes mellitus (GDM) and pre-eclampsia mediated the association between ARDs
and CVEs.

Figure 1. Comparison of risks of acute cardiovascular events during pregnancy or within 6 weeks post-partum for autoimmune rheumatic diseases
(ARDs) and primary antiphospholipid syndrome (APS) as compared to the comparison group with neither condition, 2005 – 2020 #Adjusted rel-
ative risks (aRRs) adjusted for baseline covariates that occurred before pregnancy (maternal age at delivery, race/ethnicity, payer for delivery,
maternal education, maternal pre-pregnancy body mass index, preexisting hypertension, preexisting diabetes, hyperlipidemia, smoking, alcohol
use, drug use, and depression). * APS: antiphospholipid syndrome, ARD: autoimmune rheumatic disease, RA: rheumatoid arthritis, SLE: systemic
lupus erythematosus, LN: lupus nephritis, SS: Sjogren’s syndrome, * Other ARDs (Systemic sclerosis, myositis, vasculitis)
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Results: CVEs occurred in 2.0% of 19,340 pregnant women with ARDs, 6.9% of 7,758 women with primary APS, and 0.4%
of 7,004,334 women with neither. The risks of acute CVEs were significantly higher for pregnant women with ARDs (aRR
4.1, 95% CI 3.7, 4.5) and primary APS (aRR 14.7, 95% CI 13.5,16.0) than for the comparison group. Systemic lupus erythe-
matosus (SLE) was associated with a 6-fold increased risk for CVE, which was further elevated with concomitant APS or
nephritis (aRRs 18.1 and 12.7, respectively). (Figure 1). Only 12% of the excess association of acute CVEs with an ARD
was mediated by preeclampsia and < 1% by GDM. About 25-30% of the CVEs occurred postpartum as documented in
readmission records. This represented a 6-fold greater risk than in the comparison group (Table 2).

Conclusion: Pregnant women with ARDs and primary APS have significantly higher risks for acute CVEs compared to preg-
nant women without these conditions, with the highest risks among those with SLE with concomitant APS, followed by pri-
mary APS and SLE with nephritis. Furthermore, about 25-30% of CVEs occurred during the postpartum period, highlighting
the importance of close monitoring of cardiovascular risks and events in women with ARDs or APS both during pregnancy
and postpartum.

Disclosure: R. Dhital: None; R. Baer: None;M. Guma: None; K. Kalunian: AbbVie/Abbott, 2, Amgen, 5, AstraZeneca,
2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, EquilliumBio, 2, Genentech, 2, Gilead, 2, Janssen, 2, KezarBio,
1, Merck/MSD, 2, Novartis, 2, Pfizer, 2, Remegene, 2, Roche, 2, UCB, 5; A. RA SLE Network: None; C. Chambers:
Amgen, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Genzyme Sanofi-Aventis, 5, Gerber Foundation, 5, Gilead,
5, GlaxoSmithKline, 5, Hoffman La-Roche-Genentech, 5, Janssen Pharmaceuticals, 5, Leo Pharma, 5, Novartis, 5, Pfi-
zer, Inc., 5, Regeneron, 5, Sanofi, 5, Sun Pharma Global FZE, 5, Takeda Pharmaceutical Company Limited, 5, UCB
Pharma, USA, 5.
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Zeng5, 1Peking Union Medical College Hospital, Beijing, China, 2Chinese Academy of Medical Sciences & Peking Union
Medical College, Beijing, China, 3Beijing Union Medical College Hospital, Beijing, China, 4Peking Union Medical College,
Beijing, China, 5Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical
College, Beijing, China

Table 2. Rates of acute cardiovascular events by timing in relation to delivery for autoimmune rheumatic diseases (ARDs) and primary antiphos-
pholipid syndrome (APS) as compared to the comparison group with neither condition, 2005 – 2020 *ARD: autoimmune rheumatic disease,
APS: antiphospholipid syndrome, CVE: cardiovascular event, ED: emergency department
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Background/Purpose: Pulmonary arterial hypertension (PAH) is a serious complication in SLE patients, with rapid progres-
sion and poor prognosis. In China, approximately 3% of the over one million SLE patients suffer from PAH. PAH is believed
to result from inflammation and genetic abnormalities leading to dysfunction of pulmonary arterial endothelial cells (PAEC),
followed by cellular proliferation and progressive pulmonary vascular remodeling. Considering the high morbidity and mortal-
ity rates, our research aims to investigate the pathogenesis of SLE-PAH and identify new biomarkers.

Figure1 Identification of TRAF5 as a Susceptible Gene in SLE-PAH. A) Workflow of selecting susceptible genes of SLE-PAH; B) and C) Results of
GWAS and Sanger sequencing; D) Genomic and protein structure of TRAF5. p.G468R mutation causes dysfunction of protein. E) TRAF5 mRNA
expression levels in peripheral blood .
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Methods: To investigate the pathogenesis of SLE-PAH, we employed various approaches. First, we performed whole-exome
sequencing (WES) on peripheral blood samples from 150 SLE-PAH patients and conducted a genome-wide association study
(GWAS) by comparing them with samples from 934 healthy controls. Subsequently, we validated mutations of candidate gene
in 77 patients using Sanger sequencing. Additionally, we assessed the transcriptional expression levels of the identified genes in
peripheral blood using RT-qPCR. In vitro intervention experiments were performed on human PAEC to elucidate the potential
pathogenesis. RNA-seq and gene ontology analysis were employed to identify downstream pathways. Furthermore, we estab-
lished SLE-PAH mouse models through pristane injection and hypoxia induction and measured pulmonary arterial pressure
(PAP) using right heart catheterization. We also examined the effects of tail-intravenous injection of therapeutic vectors based
on candidate gene. Lastly, we examined expression of candidate genes on monocrotaline (MCT) induced rat model of PAH.

Results: 1. Based on WES and GWAS, we identified the tumor necrosis factor receptor-associated factor 5 (TRAF5) as a
susceptible gene in SLE-PAH. Transcriptional analysis revealed a significant reduction in TRAF5 expression in the peripheral
blood of SLE-PAH patients, indicating its potential clinical diagnostic value. 2. Knockdown of TRAF5 in PAEC demonstrated
notable effects on early apoptosis and the pathogenesis of PAH through distinct pathways. Flow cytometry analysis showed

Figure2 Knockdown of TRAF5 Affected the Functions of PAEC. A) shTRAF5 transfected human PAEC (EGFP positive); B) FACS was performed to
detect early apoptotic cells labeled with Annexin V-APC (Apoptosis Detection Kit); C) Wound healing experiments were performed in different
groups; D) and E) TGF-β pathway was identified as downstream targets of TRAF5 using RNA-seq and KEGG analysis.
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a significant increase in early apoptotic cells, and wound healing experiments demonstrated the loss of migratory ability in
PAEC following TRAF5 knockdown. RNA-seq and KEGG pathway analysis identified TRAF5’s regulatory role in the TGF-
beta pathway. 3. Our SLE-PAH mouse model successfully exhibited lupus phenotypes and increased mean PAP levels.
Tail-intravenous injection of a TRAF5-overexpression vector attenuated PAH symptoms. Additionally, TRAF5 expression
was significantly decreased in lung tissue of the MCT-induced PAH model rats.

Conclusion: In conclusion, lack of TRAF5 triggers the pathogenesis of PAH in SLE patients by inducing dysfunction of
PAEC, which highlights the significance of TRAF5 as a susceptible gene in SLE-PAH and underscores its potential as a can-
didate biomarker for the diagnosis and therapy of SLE-PAH. Therefore, further research on TRAF5 and its involvement in the
pathogenesis of SLE-PAH may provide valuable insights for the identification of novel therapeutic targets and improved
management strategies for this condition.

Disclosure: X. Deng: None; J. Qian: None; R. Wang: None; J. ZHAO: None; Q. Wang: None; T. Yuan: None; M. LI:
None; X. Zeng: None.

Figure 3 SLE-PAHMouse Model was Successfully Established. A-G) SLE phenotypes were observed after pristane induction; H-I) mPAP was ele-
vated in model mouse, and tail-intravenous infection of TRAF5-overexpression vector attenuated PAH; J) Expression of TRAF5 was decreased
significantly in MCT induced rats.
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Background/Purpose: Macrophages (MФ) play a key pathogenic role in Rheumatoid Arthritis (RA), a disease that exhibits
female sex bias. Recent work using scRNAseq has defined putative pathogenic synovial MФ subtypes in RA. It is not known
whether these MФ subtypes exhibit sexually dimorphic gene expression that can contribute to female sex bias. Additionally,

Figure 1. Human RA Female macrophages subsets are enriched with inflammatory and IFN gene signature. We performed DEG and GSEA anal-
ysis between male and female subjects within each putative pathogenic MФ cluster. In 3 clusters (SPP1+, CXCL10+/STAT1+, and MERTK+ clus-
ters), female cells were enriched with IFN related pathways (IFN-γ Response, EMT, Allograft Rejection) and other inflammatory pathways (TNF
signaling, Inflammatory Response, A-C). To validate our mouse model, we built a mouse-to-human transfer learning model (a five-fold cross vali-
dated gradient boosted decision tree) to classify the human cell types (MERTK+; SPP1+, C1QA; STAT1+/CXCL10; IL1β/PLCG2). The model pro-
duced high quality predictions with an overall F1 score of 0.76 ± 0.1. This model was then transferred to the mouse dataset via mouse-to-human
gene mapping and used to predict which human cluster each mouse cell is in. This analysis reveals that mouse ZIA synovium map to relevant sex-
ually dimorphic human cell clusters (D).
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the causal role of RA MФ subsets in inflammatory arthritis is difficult to ascertain in the absence of a disease model that reca-
pitulates these cells’ phenotype and gene expression. We tested the hypothesis that pathogenic MФ subsets express higher
levels of inflammatory genes in females, and developed a mouse model that recapitulates select RA MФ subsets and the
sexually dimorphic gene expression pattern.

Methods: We analyzed the myeloid scRNAseq data from the Accelerating Medicines Partnership-RA (AMP-RA) consor-
tium1 comprised of �76K cells from human synovial biopsies with RA clustered into 5 MФ subsets (MERTK+, SPP1+,
C1QA+, CXCL10+/STAT1+ and IL1β+/PLCG2+). We performed differential gene expression (DEG) and GSEA between
female (n=55) and male (n=20) RA subjects. Zymosan induced arthritis (ZIA) was induced via intra-articular injection of
180 ug of zymosan in female and male, WT and Tg8 (transgenic for human TLR8) mice.scRNAseq of synovial tissue
CD45+ cells depleted of neutrophils at peak ZIA disease, D7 and DEG with GSEA between female and male mice was per-
formed. We also performed qPCR analysis of FACS-sorted immune cells at D2 of disease and histologic analysis at D28. To
assess the similarity between human RA and ZIA, we performed scRNAseq mouse-to-human (M2H) transfer learning to
map mouse cells to human defined clusters. Appropriate t-test and two-ANOVA’s with Tukey’s post-hoc tests were used
for all statistical analysis.

Figure 2. scRNAseq reveals Tg8 Female specific monocyte/macrophage sub-clusters that are enriched with IFN genes. scRNAseq of synovial
CD45+ cells depleted of neutrophils on day 7 of ZIA show distinct clusters of immune cells, and sub clusters of monocyte/macrophages in UMAP
space (A&B). Differential gene expression comparing male WT to female WT and male Tg8 to female Tg8 with subsequent gene set enrichment
shows clusters 1, 3, 6 & 7 (Asterisks) are enriched in IFN related genes (Dotted Box) in female Tg8 cells (D). Mean expression of marker genes
per cluster demonstrate that cluster 1 and 2 are proliferating tissue resident macrophages (Ccr2-, Cd14-, Mrc1+, MerTK+), Cluster 3, 5, and
6 are inflammatory monocytes (CD14+, Ccr2+ Chil3+, Plac8+, and Ly6c2+) with cluster 6 being MHCII+, cluster 4 are other tissue resident
M2-like macrophages (Mrc+, Trem2+, Adgre1+) and cluster 7 is a monocyte derived inflammatory macrophages (CD14+, CD9+, Spp1+).
Analysis: R, Orchestrating Single Cell Experiments, deSeq2, EnrichR, Two-way ANOVA with Tukey’s post-hoc tests. scRNAseq: 4 mice pooled
per group; Mo/cDC: Monocyte Derived or Conventional Dendritic Cells; Mo/Macs: Monocyte or Macrophages; NK: Natural Killer.
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Results: GSEA demonstrated that the MERTK+, SPP1+ and CXCL10+/STAT1+ RA myeloid synovial cell clusters showed
significant female bias in IFN and other inflammatory pathways (Fig 1A-C, FDR < 0.05, LFC >1). The M2H model produced
high quality predictions with an overall F1 score of 0.76 ± 0.1 and revealed that �60% of cells in the mouse ZIA synovium
map to human RA synovial myeloid cell subsets (Fig 1D) validating our approach. After sub-setting the myeloid cells in ZIA
synovium (Fig 2A) and re-clustering (Fig 2B), 4 of 7 clusters (C1, C3, C6 and C7) were enriched in IFN pathways in Tg8
female cells (FDR< 0.05, logFC > 1, Fig 2C, marked with *). These cell clusters represent tissue resident MФ (C1: Ccr2-,
MerTK+); inflammatory monocytes (C3 & C6: Ccr2+, Chil3+); and inflammatory MФ (C7: Cd14+, Cd9+, Spp1+, Fig 2D).
In addition, qPCR confirmed female specific increase of ISGs in MФ with concomitant increase in CD11b+ cell abundance
by flow cytometry on D2 (Fig 3A). This Tg8 female specific gene signature translates into histologic differences at D28
(Fig 3B).

Conclusion: This is the first demostration of sexually dimporhic myeloid gene signatures in human RA. We also validate the
ZIA mouse model by mapping to human RA and demostrate that it is sexually dimorphic. We are currently exploring mech-
anistics studies to determine the roles of sex dependent factors, like steroid hormone signaling and X-inactivation, and their
specific interactions with the IFN signaling axis.

Disclosure: R. Bell: None; E. Cann: None; C. Yang: None; A. Rheumatoid Arthritis: None; A. Lakhanpal: None;
L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2; L. Ivashkiv: None.

Figure 3. Early increase in IFIT1 in female macrophages with a concomitant increase macrophage abundance in female synovium that leads to
increased synovitis at Day 28. On Day 2 after ZIA, FACS sorted F4-80+, CD11b+ macrophages show an increase of ISG expression, one example
shown here IFIT1, in female cells. Macrophage numbers are also increased in female mice (A). Histologic analysis at Day 28 indicates that Female
Tg8 mice develop increased synovial area and cell counts (B). H&E representative images are presented in the right panel with the synovium out-
lined in Yellow, note the large synovial reaction still present in the Tg8 female only (Arrow).
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Background/Purpose: Glucocorticoids (GCs) in combination with rituximab (RTX) or cyclophosphamide are the corner-
stone of treatment for patients with severe granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA).
GCs are associated with adverse effects, including serious infections. The PEXIVAS trial demonstrated non-inferiority of
reduced-dose GC regimen compared to standard dose for the incidence of death or end-stage kidney disease (ESKD), with
a significant reduction in serious infections at one year. However, the primary endpoint did not include disease progression
or relapse, the majority of patients received cyclophosphamide as induction therapy, and subgroup analysis showed a trend
towards an increased risk of death or ESKD in RTX-treated patients. We aimed to evaluate the efficacy and safety of the
reduced-dose GC regimen in a real-world setting.

Methods: We conducted a retrospective, multicentre study comparing the PEXIVAS reduced-dose GC regimen with a
standard regimen in patients with severe GPA or PAM flare between January 2018 and April 2022. The primary composite
endpoint included the occurrence of death, ESKD, progression before remission requiring treatment modification or relapse,
whichever occurred first. Factors associated with the occurrence of the primary endpoint and of death or ESKD (i.e. the PEX-
IVAS endpoint) were estimated using univariate and multivariate Cox models. In a sensitivity analysis, patients treated with
reduced-dose and standard-dose GCs were compared after matching on a propensity score.

Results:Of the 234 patients enrolled (93 MPA and 148 GPA), 126 (53.8%) received a reduced GC regimen and 108 (46.2%)
received a standard regimen. The primary endpoint occurred in 62/234 (26.5%) of patients during the first year of follow-up:
33.3% of patients on the reduced dose versus 18.5% on the standard dose (p=0.016).

In multivariate analysis, a reduced GC regimen was significantly associated with the occurrence of the endpoint compared to
a standard regimen (HR 1.72; 95%CI 1.08-2.74) (Figure 1), but was not associated with an increased risk of death or ESKD
(HR 1.62; 95%CI 0.82-3.19) (Figure 2). There was no significant difference in serious infections at 1 year (20.6% vs 15.7%,
p=0.427).
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After propensity score matching, the reduced-dose GC regimen tended to be more likely to meet the primary endpoint than
the standard regimen (HR 1.57; 95%CI 0.93-2.64) (Figure 3). In the subgroup of patients treated with the reduced-dose GC
regimen, patients with creatinine levels above 300 μmol/L were more likely to meet the primary endpoint (RR 2.14; 95% CI
1.14-4.03). Similarly, in the subgroup of patients treated with RTX, the reduced-dose GC regimen tended to be more likely

Kaplan-Meier survival curve comparing occurence of primary endpoint at 12 months between patients treated with reduced-dose GC regimen
(Yes: orange) and patients treated with standard-dose regimen (No: grey) during the first year of follow-up

Kaplan-Meier survival curve comparing occurence of death or ESKD at 12 months between patients treated with reduced-dose GC regimen (Yes:
orange) and patients treated with standard-dose regimen (No: grey) during the first year of follow-up
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to achieve the primary endpoint (HR 1.61; 95% CI 0.94-2.77) and was more likely to meet death or ESKD (HR 2.42; 95%CI
1.04-5.66).

Conclusion: In patients with severe GPA or MPA, the reduced-dose GC regimen was associated with an increased risk of
death, ESKD, progression before remission requiring treatment modification or relapse. This risk was even greater in
patients with creatinine levels above 300 μmol/L and in those treated with RTX as induction therapy.

Disclosure: S. Nagle: None; Y. Nguyen: None; X. Puéchal: None; D. Titeca-Beauport: None; T. Crépin: None;
R. Mesbah: None; I. Boudhabhay: None; G. Pugnet: None; J. Woessner: None; R. Outh: None; C. Lebas: None;
A. Néel: None; a. Karras: AstraZeneca, 6, GlaxoSmithKlein(GSK), 4, Novartis, 2, Pfizer, 6; E. Hachulla: None;
B. Subran: None; P. Kerschen: None; M. Gerfaud-Valentin: None; S. Vinzio: None; T. Goulenok: None; R. Borie:
None; S. Humbert: None; Y. Uzunhan: None; S. Melboucy-Belkhir: None; J. Gouin: None; M. Guerry: None;
B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.
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Kaplan-Meier survival curve comparing occurence of primary endpoint at 12 months between patients treated with reduced-dose GC regimen
(Yes: orange) and patients treated with standard-dose regimen (No: grey) during the first year of follow-up, after matching with a propensity score
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Background/Purpose: The Royal College of Physicians and Surgeons of Canada has recently incorporated musculoskel-
etal ultrasound (MSUS) education into Canadian rheumatology residency programs as an optional training experience. Many
Canadian rheumatology programs offer MSUS training for residents, but there is currently no national ultrasound curriculum
in Canada outside of externally available courses. The objective of this study was to establish expert consensus on the
MSUS competencies that can be incorporated into Canadian rheumatology residency training programs.

Methods:We used a 3-stage consensus design to identify MSUS competencies for Canadian rheumatology residents. We
defined consensus a priori as agreement of 70% or higher. We identified all study participants using non-probability sam-
pling and snowball technique. In stage 1, we invited 13 MSUS experts to participate in an online meeting using a modified
nominal group technique (NGT) to identify a prioritized list of MSUS competencies. In stage 2, we invited 18 individuals
including MSUS experts, rheumatology residents with MSUS experience, and rheumatology program directors with expo-
sure to MSUS in their residency program to participate in a MSUSworking group. We invited members of the MSUSworking
group to complete 3 rounds of online surveys using a modified Delphi technique to establish consensus on the items that
should be included for each of the prioritized MSUS competencies identified during the modified NGT. Items not reaching
consensus were re-addressed in a maximum of two subsequent rounds. In Stage 3, we invited MSUS experts to attend a
structured online focus group to review the final list of competencies.

Figure 1: Summary of the modified nominal group technique (NGT) process used to identify prioritized musculoskeletal ultrasound (MSUS) com-
petencies for Canadian rheumatology residents.
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Results: Ten of the 13 invited MSUS experts attended the online meeting using a modified NGT, in which experts reached
consensus on a prioritized list of 45 competencies (Figure 1). In stage 2, members of the MSUS working group included indi-
viduals from 7/12 (58%) Canadian rheumatology programs (English stream) and two MSUS experts from the United States.
There was a 100% response rate for all 3 rounds of surveys in the modified Delphi technique. The first round of surveys
addressed 86 items derived from the prioritized competencies identified during the modified NGT. The second round of sur-
veys addressed 51 items, and the third round addressed 10 items. After 3 rounds of surveys, the MSUS working group
reached consensus on all but 5 items, recommending 42 items be mandatory and 39 be optional. Members of the MSUS
working group recommended that it is mandatory for all Canadian rheumatology residents to learn basic ultrasound skills;

Table 1: Summary of final recommended musculoskeletal ultrasound (MSUS) competencies for Canadian rheumatology residents after 3 rounds
of surveys using a modified Delphi technique.
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how to perform a focused MSUS exam of the hands, wrists, and feet for features of inflammatory arthritis including effusion,
synovitis (grey scale and power Doppler), bone erosion versus osteophyte, and tenosynovitis; and a limited MSUS exam of
the knee and ankle to identify a joint effusion (Table 1).

Conclusion: This study reports the expert consensus recommendations for MSUS in Canadian rheumatology residency
training programs. These recommendations can be used to help guide programs as they develop MSUS curricula.

Disclosure: M. Powell: None; S. Thomson: None; S. Aydin: AbbVie, 5, 6, Celgene, 5, 6, Eli Lilly, 5, 6, Janssen, 5, 6,
Novartis, 5, 6, Pfizer, 5, 6, UCB, 5, 6;M. Bardi: None; S. Barr: None; L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi,
5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz, 5, UCB, 2, 5; G. S Kaeley: Abbvie, 5, Gilead, 5, Janssen, 5;
S. Koppikar: None; S. Lake: None; C. Lyddell: None; C. Penney: None; M. Stein: None; P. Akhavan: None;
M. Kohler: Mymee, 2, Springer Publications, 9; M. Larche: None; S. Aboulenain: None; D. Jerome: None;
A. Kovacs-Litman: None; A. Yip: None; J. Desy: None; K. McLaughlin: None; I. Ma: None.
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Background/Purpose: Pemphigus vulgaris (PV) is an autoimmune bullous skin disease mediated by desmoglein-3 (Dsg3)
specific auto-antibody present in skin and mucosae. The binding of pathogenic antibody to Dsg3, which are cell-cell adhe-
sion molecules found in desmosome, induces loss of adhesion between keratinocyte in epidermis and blister formation,
resulting in painful erosion in PV patient and are even fatal when severe. Animal model plays vital role in developing safe
and effective therapies for PV. However, the PV adult animal model is quite limited, with the adoptive transfer mouse model
being the most widely-used, which requires both Dsg3 knock-out mice and immune-deficient mice as donor and recipient
mice, respectively. In this study, we aimed to develop a novel active adult PV model to overcome some of the limitations of
current animal models.

Methods: The recombinant Dsg3 (rDsg3) protein vaccines were prepared by mixing rDsg3 and different candidate immune
adjuvants for induction of active PV model. Wild-type C57BL/6J mouse was immunized by subcutaneous injection in the
footpad through a prime/boost regime. The gross phenotype was monitored and plasma was prepared periodically post
immunization. Enzyme-linked immunosorbent assay (ELISA) was conducted for measurement of anti-Dsg3 antibody levels.
Passive neonatal mouse model was used to determine the pathogenicity of plasma from PV model mouse. Skin tissues
were harvest and formalin-fixed, paraffin-embedded for histological examination, or snap-frozen in liquid nitrogen and
embedded in OCT for direct immunofluorescence (IF) to detect the deposition of auto-antibodies.
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Direct immunization induced PV symptoms in wild-type mice. (A) A scheme showing the treatment of mice. Mice were vaccinated with rDsg3 and
different adjuvants as indicated by a prime-boost regime. 35 days after first vaccination, plasma or serum was prepared from peripheral blood and
skin or mucosal tissues were harvested for histological analysis. (B) Gross phenotype of mice. Red arrowhead indicated the sites with skin erosion.
(C) Skin tissues from tail and footpad were harvested for H&E staining or direct IF. (D) Dsg3 specific IgG, IgG1 and IgG2c were measured by ELISA.
OD values at serial dilution read at 450nm was shown. (E) Histological examination of mucosal tissues from oral cavity and esophagus. Scale bar:
100μm. Results represented are from three-four independent experiments with similar results and shown as mean ± SD.

Fig. 2. CCL17 was down-regulated by TLR ligands. (A) Skin lesion of PV model mice was harvested and homogenized for RNA-seq. Transcrip-
tome was analyzed. (B) Mice were vaccinated with OVA and different adjuvants as indicated. 7 days after immunization, draining lymph node
was harvested and homogenized for quantification of cytokines by ELISA. Results are representative of three independent experiments and shown
as mean ± SD. *p<0.05 indicate a significant difference between.
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Results:We found that immunization with rDsg3 adjuvanted with single or a combination of TLR ligands could induce blister
formation, skin erosion and hemorrhage in the footpad and tail. H&E staining indicated suprabasilar blister with acantholysis
in skin tissues. Direct IF showed deposition of IgG between keratinocyte in the epidermis of PV model mice. A significant ele-
vation of anti-Dsg3 level was observed in plasma of PV model mice as compared with unvaccinated mice measured by
ELISA. We also found that completeFreund’s adjuvant could not facilitate the breach of tolerance against self-desmoglein
3, as indicated by gross phenotype and histological examination. Bulk RNA-seq suggested Treg-attractant chemokine
Ccl17was down-regulated by TLR ligand, which was confirmed by ELISA at the protein level, indicating the reduced recruit-
ment of regulatory T cell into the skin lesion and uncontrolled autoimmunity against Dsg3 when TLR ligands was applied.

Conclusion: A novel active pemphigus vulgaris mouse model was established by immunization wild-type C57BL/6J mouse
with adjuvanted recombinant desmoglein 3 protein vaccine, which closely mimic clinical symptoms of mucocutaneous type
of PV patients. This model could compensate for current PV models with no need of either Dsg3 knock-out mice or immune-
deficient mice, and greatly promote the development of antigen-specific therapies for PV.

Disclosure: C. Gao: None; Z. Wang: None; Q. Lu: None.
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Background/Purpose: Systemic lupus erythematous (SLE) is a heterogenous autoimmune disorder characterized by path-
ogenic antinuclear antibodies. An interferon (IFN) gene signature and B cell aberrations are found in subsets of SLE patients.
Type I IFN is involved in immune cell activation, correlates with disease activity, and promotes plasma cell (PC) development.
Anifrolumab is a monoclonal type I IFN receptor neutralizing antibody approved for SLE treatment. Anifrolumab reduces PC
numbers differentiated from B cells in vitro.CD11c+ T-Bet+ autoimmune-associated B cells (ABC) are expanded in SLE and
thought to be precursors to autoreactive antibody-producing PCs. We hypothesized that B cell IFN responsiveness is deter-
mined by phenotype and past in vivo IFN exposure. Here, we characterized the IFN response of IgD- CD27- double negative
(DN) B cells, a subset enriched in CD11c+ T-Bet+ ABCs in SLE.

Methods: We screened our biorepository of SLE peripheral blood mononuclear cells (PBMC) for IFI27 expression, an IFN
stimulated gene, by quantitative RT-qPCR. Serum IFN-α levels were measured by ELISA. Age, sex, and race matched
IFI27-low and high SLE PBMCs were stimulated with IFN-α2 or IFN-λ1 then immunostained for flow cytometry (n=9 pairs
plus n=5 matched healthy donor, HD). STAT1 phosphorylation after IFN stimulation was measured by median fluorescent
intensity. We measured IFNLR1 expression (type III IFN receptor subunit) in HD B cells by RT-qPCR after TLR and IFN stim-
ulation. Flow cytometry immunophenotyping of PBMC from SLE patients starting anifrolumab prior to first infusion and after
second infusion was used to identify DN1 (CD11c- T-Bet- IgD- CD27-) and DN2 (CD11c+ T-Bet+ IgD- CD27-) B cells.
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Results: SLE PBMC with high IFI27 had significantly higher level serum IFN-α compared to PBMC from SLE with low IFI27
or HD. Baseline pSTAT1 was not statistically different between low versus high SLE IFI27 donors for ABC/DN2 or DN1.How-
ever, ABC/DN2 had higher baseline pSTAT1 when compared to DN1 from the same donor in all groups (HD p=0.02, IFI27
low 0.0001, IFI27 high,0.0008; Wilcoxon matched pairs signed rank test with FDR). DN1 responsiveness to IFN-α was
markedly reduced when cells were derived from a high IFI27 patient (p=0.001 for Δstim-unstim pSTAT1) while ABC/DN2
response was unchanged. Despite higher baseline pSTAT1, Δstim-unstim pSTAT1 was higher (p=0.001) after IFN-λ1 stim-
ulation when ABC/DN2 came from a high IFI27 donor. IFN-α2, IFN-λ1, and IFN-γ did not change total B cell IFNLR1 expres-
sion. However, TLR7 agonist R848 was able to increase IFNLR1. One month of anifrolumab therapy did not alter
percentages of ABC/DN2 in our preliminary phenotyping analyses for ABC/DN2.

Conclusion: Our data demonstrate that type I and type III IFN have differential effects on B cells subsets in both SLE and
HD. When cells are derived high IFN environments in SLE, responsiveness of ABC/DN2 to type III IFN is increased while
DN1 remain minimally responsive to type III IFN and have reduced type I responses as compared to DN B cells derived from
low IFN patients. The role of type III IFN in the setting of type I IFN blockade such as anifrolumab requires further exploration
given its potential to stimulate ABC/DN2, a B cell subset target of interest.

Disclosure: D. Alzamareh: None; M. O’Connell: None; J. Anolik: None; J. Barnas: None.
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Background/Purpose: The mechanisms utilized by B cells to execute their differentiation programs when exposed to dam-
aging and stressful environments, which often accompany severe infections and inflammatory disorders, are poorly under-
stood. RhoA GTPases are molecular switches, which signal by binding to key downstream effectors. In particular, RhoA
signaling activates two crucial serine-threonine kinases, ROCK1 and ROCK2. In B cells, ROCK2 is known to regulate the
positioning and cholesterol biosynthesis of germinal center B cells and to control plasma cell (PC) differentiation. Although
ROCK1 and ROCK2 share a highly homologous kinase domain, they exhibit a lower degree of similarity in the remainder
of the molecule suggesting the existence of isoform-specific functions. The precise role of ROCK1 in B cells has, however,
not been studied. Here, we have investigated the contribution of ROCK1 to B cell differentiation in complex inflammatory set-
tings by employing a malaria infection model and in vitro studies.

Methods:Mice with B cell-specific deletion of ROCK1 (CD23-Cre.Rock1flox/flox) were subjected to Plasmodium yoelii 17XNL
(P. yoelii), a non-lethal malaria infection model characterized by severe transient anemia. Rock1flox/flox mice were employed
as controls. Immune responses were monitored by FACS at various timepoints and histopathological analyses. Antibody
responses and cytokine production were assessed by ELISA. The molecular mechanisms employed by ROCK1 to regulate
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B cell differentiation were examined by FACS-sorting B cell populations from spleens followed by RNA-sequencing analyses
and in vitro experiments coupled with transcriptomic, phospho-proteomic, and biochemical strategies.

Results: In vivo and in vitro studies demonstrate that the serine-threonine kinase ROCK1 helps B cells execute their differ-
entiation programs upon exposure to pathogen-associated stressors, like TLR9 ligands and high levels of heme. ROCK1
restrains premature plasma cell differentiation by phosphorylating the heme-regulated transcription factor Bach2. As B cells
differentiate, furthermore, ROCK1 limits the proinflammatory potential of B cells, and fine-tunes mTORC1 activity and stress
responses. ROCK1 orchestrates these processes by regulating the assembly of p62 complexes containing mTORC1,
TBK1, RhIM-domain proteins, and molecules involved in RNA metabolism and proteostasis.

Conclusion: These studies indicate that ROCK1 is a critical "stress" sensor, which helps B cells execute their differentiation
programs upon exposure to potentially damaging conditions by coordinating the activity and localization of a key core of
molecules that mediate cell-fate decisions, proinflammatory functions, and RNA and protein homeostasis. These
ROCK1-dependent mechanisms may be widely employed by B cells to cope with intense environmental stresses and these
findings may be relevant not only for infections, but also for vaccinations, and autoimmune diseases.

Disclosure: J. Rivera-Correa: None; S. Gupta: None; E. Ricker: None; D. Flores-Castro: None; D. Jenkins: None;
S. Vulcano: None; T. Pannellini: None; M. Miele: None; Z. Li: None; N. Zamponi: None; Y. Kim: None;
E. Giannopoulou: None; L. Cerchietti: None; A. Pernis: None.
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Background/Purpose: Anti-citrullinated protein antibodies (ACPA) play a role in rheumatoid arthritis (RA) pathogenesis,
and their presence is associated with disease severity. Consequently, detailed analysis of ACPApos B cells is required to
disentangle the role of these cells in RA. Multiple intracellular signaling pathways are involved in functional B cell
responses. NF-κB signaling is one of the prime regulators of B cell proliferation, differentiation and (auto)antibody produc-
tion. Moreover, NF-κB activation leads to pro-inflammatory cytokine and chemokine production. JAK-STAT signaling is
induced after activation of the B cell receptor (BCR) and is also involved in B cell proliferation and maturation. Targeting
NF-κB or JAK-STAT signaling may advance our understanding of the mechanisms involved in the activation of ACPA-
producing B cells. We make use of ACPApos B cell clones, since peripheral ACPApos cells are present at low frequencies
in the peripheral blood.

We aimed to identify whether NF-κB or JAK-STAT signaling inhibition using small molecule inhibitors (SMIs) is effective in tar-
geting functional responses of ACPApos B cell clones from RA patients.
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Methods: Previously generated ACPApos and ACPAneg B cell clones (Fig. 1A) were expanded and cultured with anti-CD40
and IL-21. Canonical and non-canonical NF-κB signaling were targeted by validated SMIs of Inhibitor of κB kinase β (IKKβi,
canonical NF-κB signaling) and NF-κB inducing kinase (NIKi, non-canonical NF-κB signaling), respectively. Tofacitinib
(a JAK1/JAK3 specific SMI) was used to target JAK-STAT signaling. Cell viability, proliferation and differentiation were eval-
uated by flow cytometry. Antibody production was measured by ELISA.

Results: We observed a dose-dependent reduction in proliferation in ACPApos B cell clones treated with either IKKβi
(12.5 μM IKKβi: 39.12±9.86% decrease, 25 μM IKKβi: 56.55±1.84% decrease, 50 μM IKKβi: 65.65±3.1% decrease) or NIKi
(12.5 μM NIKi: 12.13±19.42% decrease, 25 μM NIKi: 26.63±17.37% decrease, 50 μM NIKi: 41.69±2.00% decrease) upon
stimulation with 2.25 μg/ml anti-CD40 and 1.0 ng/ml IL-21 (Fig. 1B). Similarly, we observed a dose-dependent reduction in
IgG production (Fig. 1C). IKKβi treatment seemed to have a stronger effect than NIKi treatment on ACPApos B cell clones.

We did not observe a clear difference between IKKβi and NIKi in ACPAneg B cells (12.5 μM IKKβi: 6.90±5.38% decrease,
25 μM IKKβi: 33.32±2.15% decrease, 50 μM IKKβi: 50.11±3.15% decrease; 12.5 μM NIKi: 6.09±3.61% decrease, 25 μM
NIKi: 17.83±6.53% decrease, 50 μMNIKi: 54.67±20.37% decrease). Cell viability was not affected by IKKβi or NIKi treatment.
In contrast to IKKβi and NIKi treatment, tofactinib only had limited effects on ACPApos and ACPAneg B cell proliferation and IgG
production. At present these results are being corroborated in freshly isolated ACPApos B lineage cells of RA patients.

Conclusion: Our data point towards a critical role of the NF-κB signaling pathways in the functional responses of ACPA-
producing B cells, whereas a limited role of JAK-STAT signaling was observed. Consequently, targeting NF-κB signaling
may have beneficial effects in limiting (autoreactive) B cell responses in RA.

Disclosure: G. Frazzei: None; J. van Hamburg: None;R. van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, 5, 6, Biogen,
6, Bristol-Myers Squibb(BMS), 2, 5, 6, Galapagos, 2, 5, 6, GlaxoSmithKline, 6, Janssen, 2, 6, MSD/Merck Sharp and
Dohme, 5, Novartis, 5, Pfizer, 2, 5, 6, RemeGen, 2, Roche, 5, Sanofi, 5, UCB, 2, 5, 6; S. Tas: None.

Fig. 1 - ACPApos and ACPAneg B cell clone generation (A). Effects of small molecule inhibition of intracellular signaling pathways on B cell prolif-
eration (B, data normalized on DMSO) and IgG production (C). Legend: ACPApos B cell clones in blue, ACPAneg B cell clones in red.
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Background/Purpose: Age-associated B cells (ABCs) accumulate and contribute to the pathogenesis of systemic autoim-
mune diseases like lupus. Despite recent insights into the ontogeny and function of ABCs, the key transcriptional regulators
of ABCs differentiation remain ill-defined. Addressing this gap in knowledge will reveal targets to enable the prevention or
reduction of ABCs in disease therapy.

Methods: We employed single-cell RNA sequencing to identify transcription factors (TFs) that were differentially expressed
in age-associated B cells (ABCs) from both lupus patients and lupus-prone mice. An arrayed CRISPR screen of these reg-
ulatory TFs was conducted under in-vitro conditions that induce ABC formation. In our cohort, we included patients diag-
nosed with Mowat-Wilson Syndrome (MWS), a condition attributed to ZEB2 haploinsufficiency. We constructed B-cell-
specific Zeb2 knockout mice and subjected them to TLR7-driving and Bm12-transfer lupus models, enabling us to study
Zeb2’s regulatory role in ABC formation and associated autoimmunity. The detection of autoantibodies was achieved using
an autoantigen microarray. To investigate Zeb2’s direct targets, we performed ATAC-seq, Cut & Tag, and Cut & Run
sequencing, and integrated these regulome findings with transcriptome data obtained from RNA sequencing. We employed
trans-well and PHrodo staining techniques to study the distinct migratory and phagocytic features of ABCs. The induced
lupus models were used to evaluate the potential of the JAK1/3 inhibitor tofacitinib in intervening with ABC formation and
associated autoimmunity.

Results: We carried out a screening process and identified that Zeb2 is required for in-vitro differentiation of ABCs in
both humans and mice. We observed a reduction in ABCs in individuals with ZEB2 haploinsufficiency and in mice
devoid of Zeb2 in B-cells. By utilizing mice that selectively lack Zeb2 in B cells, we demonstrated the essential role of
Zeb2 in facilitating autoimmune pathology relevant to ABCs, including autoantibody formation, production of proinflam-
matory cytokines and chemokines, migration to end-organ tissues, and induction of tissue damage in a lupus model.
Zeb2 binds to the +20kb intronic enhancer of Mef2b, thereby repressing Mef2b-mediated germinal center B-cell differ-
entiation and instead promoting ABC formation. Zeb2 also targets genes crucial for ABC specification and function,
including Itgax. Furthermore, Zeb2 regulates the distinct cellular characteristics of ABCs, including their migration and
phagocytic abilities. The differentiation of ABCs driven by Zeb2 necessitates Jak-Stat signaling. Notably, we found that
the use of tofacitinib, an approved JAK1/3 inhibitor, effectively reduces the accumulation of ABCs in autoimmune mice
and patients.

Conclusion: Our study reveals that ABCs, a unique B cell subset, rely on Zeb2 expression and regulation. Zeb2 affects ger-
minal center B cell development and dictates ABC identity. Modulating Zeb2-mediated Jak-Stat signaling could effectively
curb ABC accumulation and related autoimmunity, presenting a potential therapy for autoimmune diseases.
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Fig 1. Zeb2 is required for ABC formation and pathogenicity in autoimmunity. (A) Family pedigrees showing de novo heterozygous mutations of
ZEB2 in Mowat-Wilson syndrome (MWS) patients. (B) Comprised t-SNE plots of peripheral B cell clusters for all donors. Eight B cell clusters were
identified based on lineage marker expression as naïve B cell (Nav), activate naïve B cell (aNav), CXCR5+ double negative B cells (DN1), unswitch
memory B cells (USM), age-associated B cells (ABC), memory B cell (Mem), plasma blast (PB) and plasma cells (PC). (C) Separated t-SNE plots for
two representative HD (left) and MWS (right) samples. Statistical analysis of ABC in PBMC for HD versus MWS group. (D) Primary B cells were iso-
lated from HDs and a MWS patient and cultured with an ABC-skewing cocktail for 3 days. Representative plots and frequency of ABCs
(CD19+CD38-CD27-IgD-CD11c+CD21-). (E) Splenic B cells were isolated from CD19Cre/+ (CD19-Ctrl), Zeb2f/f (Floxed-Ctrl), Zeb2f/
+CD19cre/+(B-Zeb2Het), Zeb2f/f CD19cre/+(B-Zeb2KO) mice and cultured with ABC-skewing cocktail for 3 days. Representative plots and fre-
quency of ABCs (CD19+CD11c+T-bet+). (F) B-Zeb2KO and CD19Cre/+ (Ctrl) mice were induced by imiquimod (IMQ) for 6 weeks. Flow cytome-
try plots and statistical analysis of splenic ABCs (CD19+CD23-CD11c+T-bet+) (G) Splenic CD19+CD21-CD11c+ and CD19+CD21+CD11c- B
cells sorted by flow cytometry from mice described in (F) were stimulated with anti-IgM, anti-CD40, R848, IL-21 for one day and then the super-
natants were collected to detect IgG1 and IgG2c antibodies. (H) Autoantigen microarray was used to detect IgG2c autoantibodies in the serum
of mice described in (F) by OmicsArray. (I) Representative plots and frequency of renal ABCs (CD19+CD11c+) from mice described in (F).
(J) H&E staining (left) analysis of kidneys from mice described in (F). Bars indicate mean ± SEM values. Statistical significance determined by Stu-
dent’s t-test.*p<0.05, **P<0.01, ***P<0.001, ns, not significant.
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Fig 2. Zeb2 regulates specification and cellular identity of ABCs. (A) Volcano graph showing the transcriptional profiles in mouse B cells edited by
sg-NC and sg-Zeb2 under in vitro ABC induction for 3 days. ABC signature relevant genes, genes of BCR, TLR, Jak-Stat signaling, CD40 signal-
ing and crosstalk genes were labeled with colored dots. (B) Heatmap showing expression of representative ABC signature genes in publicly avail-
able RNA-seq datasets: GSE92387, GSE110999, GSE81650, GSE81189, GSE99480 and our own RNA-seq datasets: bm12-induced (Splenic
CD11c+T-bet+CD21- and CD11c-T-bet-CD21+ B cells were sorted by flow cytometry from T-bet-tdTOMATO reporter mice immunized with
bm12 T cells), in vitro (mouse B cells were cultured with ABC-skewing cocktail for 3 days), sg-Zeb2 (described in (A)), B-Zeb2KO (B cells from
B-Zeb2KO and Ctrl mice were cultured with ABC-skewing cocktail for 3 days). (C) GSEA showing the enrichment of the ABC-down geneset
and ABC-up geneset from DKO mice (GSE99480) in sg-Zeb2 versus sg-NC ABCs. (D) CUT & RUN, CUT & Tag, and ATAC-seq tracks display
Zeb2 binding around the Mef2b locus in indicated immune cells, visualized with the UCSC genome browser. The chromatin accessibility of Mef2b
in mouse primary immune cell subsets from Immgene database. (E) Chromatin accessibility by ATAC-seq and Zeb2-binding by CUT & Tag in the
promoter site of mouse Itgax. ATAC-seq was performed in ex-vivo sorted ABC (CD11c+T-bet+) and non-ABC (CD11c-T-bet-) from
bm12-induced mice and in-vitro derived Zeb2-deficient and ctrl B cell cultured for 3 day under ABC skewing condition. (F) Dot plot showing the
activation Z-score for IPA-predicated biological function of ABCs including activation, cell viability, immune response, migration and phagocytosis
from RNA-seq datasets described as in (B). (G) Network diagram representing phagocytosis pathway in sg-Zeb2 versus sg-NC ABCs by IPA. The
color of each node indicates change in the expression: red (upregulated) and green (downregulated). The edges indicate the predicted relationship
between nodes and biological function: orange representing activation, blue representing inhibition, gray representing effect not predicted.
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Fig 3. Zeb2-Jak-Stat axis controls ABC differentiation and JAK inhibitor ameliorates ABC formation and autoimmunity. (A) Activation Z-score heat-
map for IPA-predicted upstream regulators in indicated datasets mainly described in Fig 2B. P-values were log-normalized and presented by the
size of the plot. The color of the plot indicates the activated (orange) or inhibited (blue) regulation of the predicted regulators. (B) Upstream regulator
analysis showing Stat1, Stat3, Stat4 activated and Stat6 inhibited in ABCs (DKO, GSE99480), while the opposite effects were observed in sg-
Zeb2 vs sg-NC dataset. The color of the surrounding circles indicates the change in the expression: red (upregulated) and blue (downregulated).
The color of the center circles indicates predicted regulators: orange (activated) and blue (inhibited). (C) GSEA showing impaired Jak-Stat pathway
in sg-Zeb2+ B cells compared with sg-NC. (D) Heatmap showing expression of selected Jak-Stat signaling genes in sg-NC+ and sg-Zeb2+ B
cells. (E) Flow cytometry plots of in vitro induced mouse ABCs (CD11c+T-bet+) with different concentrations of baricitinib (Bari) or tofacitinib
(Tofa). (F-H) C57 mice were immunized with bm12 T cells for 2 weeks and treated with tofacitinib (Tofa) or dissolved solution (Ctrl) by oral gavage
once a day to analyze splenic ABCs (CD19+CD11C+T-bet+CD21-, F), ANA (G) and anti-dsDNA Ig (H) in serum. (I) Flow cytometry plots of in vitro
induced human ABCs (CD11c+T-bet+) with different concentration of baricitinib or tofacitinib. (J) Flow cytometry plots of human ABCs (DN2,
CD19+CD27-IgD-CD11c+CXCR5-) or (CD21-T-bet+ DN, CD19+CD27-IgD-CD21-T-bet+) in PBMCs from patients with rheumatoid arthritis
before and after Jak-Stat inhibitor tofacitinib treatment for 4 weeks. (K) CRP level in RA patients described in (J). n represents distinct samples (bio-
logical repeats). Data are representative of 2-3 independent experiments. Data are mean ± SEM values. *p<0.05, **P<0.01, ***P<0.001, ns, not
significant, unpaired t-test (F, H), Mann-Whitney test (G), paired t-test (J) and paired Wilcoxon test (K).
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Background/Purpose: Complete peripheral B cell depletion has been considered as a relevant indicator of short-term
response to rituximab (RTX) in rheumatoid arthritis (RA). The purpose of our study was to determine whether sustained com-
plete B cell (BC) depletion is associated with a better clinical response in RA patients long-term treated with RTX.

Methods: Retrospective routine care study conducted in the Rheumatology department of Cochin hospital. We included
consecutive patients fulfilling the ACR/EULAR 2010 classification criteria for RA hospitalized in 2021 for a new RTX infusion.
All recruited patients had received at least 3 prior RTX infusions and had disease activity assessment (DAS28 and
DAS28-CRP) and CD19 counts (Aquios, Beckman Coulter) available during each of the 4 last infusion visits. The primary
endpoint was the evaluation of the disease activity (mean DAS28 and DAS28-CRP) calculated the day of the last 4 infusion

Figure 1: Course of mean (SD) CD19, DAS28, DAS28-CRP, pain and fatigue VAS, CRP and gammaglobulins at the last 4 RTX infusion visits
according to sustained complete or incomplete B cell depletion (CBCD and IBCD respectively).
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visits, according to the persistence of complete BC depletion (mean CD19 counts of the last 4 visits < 18/mL) or incomplete
BC depletion (mean CD19 counts of the last 4 visits ≥18/mL). Secondary endpoints were the frequency of end-of-dose
effect and patient self-reported RA flares at each infusion visit, the course of pain/fatigue VAS, CRP and gammaglobulin
levels

Results: We included 126 patients with a mean age of 64±12 years and a mean disease duration of 22± 5 years. Only
43 patients (34%) had maintained complete BC depletion during the last 4 infusions (mean CD19 counts 13±4/mL)
(Figure 1A-B). Patients with incomplete BC depletion (n=83, mean CD19 counts: 77±73/mL, p< 0.001) did not differ from
those who maintained complete BC depletion in terms of age, gender, disease duration, structural damages and concom-
itant treatment. Patients with incomplete BC depletion had received RTX for a longer period (99±57 months vs. 69
±47 months, p=0.003), with significantly higher number of infusions (14±7 vs. 12±6 infusions, p=0.037) and increased
cumulative dose (10±6 g vs. 8±5 g, p=0.10) compared to patients with sustained complete BC depletion. On the other
hand, their interval between 2 infusions was significantly longer (8±3 months vs. 6±1 months, p< 0.001). The course of
DAS28 and DAS28-CRP during the last 4 infusions was not different between the 2 groups (Figures 1C-D). The mean
DAS28 and DAS28-CRP calculated at the time of last 4 infusion visits did not differ between patients with incomplete or sus-
tained complete BC depletion (DAS28: 2.71±1.06 vs. 3.01±1.10, p=0.33 and DAS28-CRP: 2.53±0.88 vs. 2.88±0.84,
p=0.095). Secondary outcomes were similar between the 2 groups (Figures 1E-H).

Conclusion: While it is associated with a better response to RTX at the start of treatment, the persistence of complete BC
depletion is not associated with better efficacy of RTX in RA patients receiving this treatment over the long term. There is a
limited benefit of monitoring CD19 in RA patients long term treated with RTX and having achieved low disease activity/remis-
sion. During the COVID-19 pandemic, this data is all the more important as the humoral anti-SARS-CoV-2 vaccine response
is preferentially obtained in patients with incomplete BC depletion.

Disclosure: R. Ghossan: None;O. AL TABAA: None; A. Combier: None; A. STEELANDT: None;M. THOMAS: None;
O. Fogel: None; C. MICELI: None; A. Molto: None; J. Avouac: AbbVie, 6, AstraZeneca, 6, Biogen, 6, BMS, 5, 6, Fre-
senius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 6, Lilly, 6, Medac, 6, MSD, 6, Nordic Pharma, 6, Novartis, 6, Novartis
(Dreamer), 5, Pfizer, 6, Pfizer (Passerelle), 5, Roche-Chugai, 6, Sandoz, 6, Sanofi, 6.

Table 1: Patient and disease characteristics at inclusion according to sustained complete or incomplete B cell depletion.
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Background/Purpose: Genome-Wide Association Studies (GWAS) have unveiled over 1000 risk variants for lupus, pre-
dominantly situated in non-coding genomic regions. Their functional roles, especially their potential impacts on the dysreg-
ulated type I interferon pathway inherent in lupus, remain largely uncharted. To bridge this knowledge gap, our study
employs CRISPR/Cas9 technology, enabling a deeper exploration into the functional implications of these risk loci.

Methods: Our novel strategy entailed CRISPR-based screening for functional variants that regulate the type I interferon
pathway. We collected all known SLE-associated SNPs and expanded them through linkage disequilibrium in the popula-
tion where the SNP was reported. We designed an sgRNA library covering these SLE-associated SNPs and developed a

Figure 1. Functional Variant Screening for Regulation of Type I Interferon Pathway Activation Using CRISPR/SAM and CRISPR/Cas9 Across Var-
ious Immune Cells. (A) A depiction of the CRISPR screening workflow. (B) Representation of the proportion of functional regions implicated in the
modulation of the type I interferon pathway. (C) Evaluation of functional variant regions that are common or specific to individual cell types.
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cellular model using U-937, Jurkat, and Raji cells that stably express the CRISPR/Cas9-ISRE-GFP and CRISPR/SAM-ISRE-
GFP systems. Post-transduction with the sgRNA lentiviral library, we sorted cells based on GFP intensity and extracted and
sequenced DNA from these sorted cells. The functional variants were identified and characterized using multi-omics analysis
(eQTL data, HiC data, RNA-sequencing data). We validated the function of the rs11152966-located region and identified
PRDM1 as the target gene of rs11152966 through integration of advanced technologies like capture-HiC, CRISPR-SAM,
and prime editing technology.

Results:We’ve characterized the comprehensive landscape of functional SNPs related to lupus that regulate the Type I inter-
feron pathway. Notably, we discovered that the majority of these functional variant regions are cell type-specific .Utilizing the
CRISPR/Cas9 and CRISPR/SAM systems effectively, we found these tools to have complementary benefits in the identifica-
tion of these functional variants. Furthermore, these functional variant regions were found to be associated with the expression
of critical regulators within the JAK-STAT pathway and interferon-stimulated genes (ISGs). Importantly, we observed a correla-
tion between the expression of transcription factors disrupted by these functional variants and the expression of ISGs in SLE
patients. One standout finding was the negative regulatory effect on the Type I interferon pathway upon activation of the region

Figure 2. Annotation of SNP-Target Gene-TF Interaction Network and Their Role in the Interferon (IFN) Pathway (A-B) Illustrates the interconnection
of functional SNPs and associated genes in the JAK-STAT signaling pathway and ISGs, with lines denoting eQTL signals or 3D genomic interac-
tions. Gene size and color correspond to differential expression results in SLE patients. (C) Shows a network of functional SNPs, disrupted TFs due
to SNP, and ISGs with significant correlation to these TFs. Gray lines suggest disruption of TF binding motifs by SNPs. Blue and red lines indicate
negative and positive correlations between ISGs and TFs, respectively. TF size and color display its degree or interaction count, as determined by
Cytoscape. (D) Demonstrates Spearman correlation analysis between transcription factors and ISGs expression levels (RPKMs) in whole blood
samples from SLE patients.
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Figure 3. PRDM1 expression is regulated by rs11152966, contributing to the modulation of the type I interferon pathway. (A) A region containing
rs11152966, revealed by CRISPR screening, inhibits the activation of the type I interferon pathway. (B) Gene loop between the rs11152966 loca-
tion and PRDM1 promoter, as evidenced by HiC data. (C-E) CRISPR/SAM targeting the area containing rs11152966 boosts PRDM1 expression,
but not the adjacent gene ATG5. (F-G) Targeting of the PRDM1 TSS region by CRISPR/SAM results in reduced ISGs expression. (H-I) Analysis by
GSEA of JAK-STAT and SLE pathways in PRDM1 KO U-937 cells post-IFNα stimulation for 1 hour. (J) Genotype of rs11152966 in cell clones
established by prime editing technology. (K) The T risk allele of rs11152966 results in diminished PRDM1 expression compared to the C non-risk
allele. (L) SPI1 has a preference for binding to the non-risk C allele of rs11152966. (M) ChIP-seq data indicate SPI1 binding within the rs11152966
region. (N-O) PRDM1 expression following SPI1 overexpression or knockdown.
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containing the SNP rs11152966. This region, inclusive of the SNP, forms a gene loopwith the PRDM1 promoter, thereby man-
aging PRDM1 expression. Additionally, we provided evidence that PRDM1 acts as a novel negative regulator of the Type I
interferon pathway. Lastly, our research revealed a link between the presence of the risk allele T and a reduction in PRDM1
expression. This reduced expression appears to be due to the allele T’s effect on the binding of the transcription factor SPI1.

Conclusion: Our study leveraged advanced gene-editing tools to elucidate the landscape of functional SNPs in lupus,
revealing their cell type-specific regulation of the Type I interferon pathway and their influence on key genes in the JAK-STAT
pathway. Notably, we highlighted the significant role of SNP rs11152966 and its target gene PRDM1 in regulating the inter-
feron pathway in lupus.

Disclosure: G. Hou: None; X. Zhu: None; Y. Zhang: None; Z. Cheng: None; N. Shen: None.
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Background/Purpose: Alternative splicing events play a critical role in the immune system1,2 and one of major
causal mechanisms for complex traits including immune-mediated diseases (IMDs), but they have been understu-
died due to the limitation of the short-read sequencing technology3,4. With the emergence of long-read sequenc-
ing, large-scale projects have aimed to reconstruct full-length transcripts; however, existing studies focusing on
whole blood cells or lymphoblastoid cell lines5,6. The profiling of isoforms by cell types will help elucidate compli-
cated immune system networks and unknown pathogenesis of IMDs.

Methods: We isolated 29 immune cell subsets from the peripheral blood cells of a healthy donor (42 years-old
female) (Figure 1A). cDNA libraries were made from the poly(A) mRNA, PCR amplified, and subjected to long-read
sequencing using the MinION. After mapping raw reads and quality control steps, we generated the atlas contain-
ing the full-length of isoforms.

Results: Our atlas (Immune Isoform Atlas) contained a total of 159,369 isoforms transcribed from 17,496 genomic loci. We
discovered novel isoforms such as a read-through transcript from the TOMM40-APOE locus, known as the Alzheimer’s dis-
ease locus (Figure 1B). Further, we identified disease-associated isoforms by remapping short-read RNA-seq datasets from
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SLE7, RA8 individuals and relevant controls to the Immune Isoform Atlas (isoform switch analysis). For SLE, we identified
84 genes whose isoform fractions were significantly switched between SLE and healthy individuals (false discovery rate
< 0.05). For example, the expression of the known isoform of IRAK1 (ENST 00000393687.6) with a protein kinase domain

Figure 1. Overview of the Immune Isoform Atlas. (A) Summary of the cell subsets included in long-read RNA sequencing in our study. (B) Protein 3D
structures of TOMM40 (left), APOE (right), and the read-though isoform (bottom) predicted using AlphaFold2. pLDDT is a per-residue estimate of
its confidence on a scale from 0 - 100. Regions with pLDDT > 90, between 70 and 90, between 50 and 70, and < 50 are expected to be high
accuracy, well (a generally good backbone prediction), low confidence, and a reasonably strong predictor of disorder, respectively.
(C) Structures of isoforms transcribed from the IRAK1 locus. The x-axis shows distance from the TSS. (D) Isoform fractions in IRAK1 in SLE and
healthy individuals. The significance of comparison is as follows: ***, p<0.001; **, p<0.01; *, p<0.05. (E) Structures of isoforms transcribed from
the SIGLEC10 locus. (F) Isoform fractions in SIGLEC10 in RA and healthy individuals. (G) Structures of isoforms transcribed from MALT1. The col-
lapsed gene structure registered in GENCODE is shown at the bottom. (H) sQTL plot of normalized PSI of the unique junction
(chr18:58739121-58741865, highlighted in yellow in Figure 1G) in the related isoform (MALT1-1, highlighted in red in Figure 1G) in naïve B cells.
(I) Colocalization plot of sQTL and GWAS of multiple sclerosis.
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increased in SLE individuals compared to controls, while the novel IRAK1-1 without this domain decreased (Figure 1C-D). As
to RA, we found that one of the novel isoforms in SIGLEC10 being sensitive to nonsense-mediated mRNA decay was more
highly expressed in RA compared to controls (Figure 1E-F). Finally, to investigate disease-causal isoforms, we evaluated the
colocalization between loci identified by Genome-Wide Association Studies (GWAS) for autoimmune diseases and splicing
quantitative trait loci (sQTL) signals using coloc9. Among them, an SNP in MALT1 (rs11873030), which was associated with
multiple sclerosis10, had an sQTL effect for a junction read unique to MALT1-1; this isoform decreased with the risk allele for
the disease (Figure 1G-I).

Conclusion: Our atlas, obtained by long-read RNA sequencing of 29 immune cell subsets, provided a comprehensive full-
length isoform profiling in the human primary immune cells. Our atlas will help reveal unknown pathogenic mechanisms via
alternative splicing.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease with currently no effective prevention
strategies. Single-cell technologies have been used to investigate established RA heterogeneity (1), but it is unknown if the
immune populations identified from RA tissues play important roles in blood during the preclinical phase of disease. Thus,
identifying pathogenic immune phenotypes in individuals who are at risk for future RA, designated “At-Risk RA”, is crucial
to establishing prevention strategies.

Methods:We applied mass cytometry to deeply characterize immunophenotypes in PBMCs (peripheral blood mononuclear
cells) from At-Risk individuals based on the presence of antibodies to citrullinated protein antigens (ACPA) and/or first-
degree relative (FDR) status (n=52), established RA (n=67), and healthy controls (n=48) (Figure 1). We performed co-varying
neighborhood analysis to characterize immunophenotypes in At-Risk individuals and identify phenotypical changes
between At-Risk subpopulations accounting for batch effect, age, sex, and inter-individual variation. We further developed
an “RA immunophenotype score” for cross-phenotype classification using mixed-effect modeling and logistic regression.

Results: We quantified the immune populations and uncovered significant cell expansions in At-Risk individuals compared
with controls (p = 6e-3), including CCR2+CD4+ effector memory T cells (TEM) (OR = 1.47), T peripheral helper cells (Tph)
(OR = 1.30), type 1 T helper cells (OR = 1.31), and CXCR5+CD8+ T cells (OR = 3.33) (Figure 2A-B). We further confirmed
the expansions of these T cell phenotypes in the At-Risk individuals using our validation cohort with 57 At-Risk and
23 healthy individuals. In addition, we found that CD15+ classical monocytes were especially expanded in ACPA-negative
At-Risk individuals who had FDR (p = 1e-3, OR = 1.30), and an activated PAX5low naïve B cell population expanded in
ACPA-positive individuals who also had an FDR with RA (p = 9e-3, OR = 1.35). Further, we demonstrated that our “RA
immunophenotype score” classification method built based on the degree of enrichment and the abundance of cell states
relative to established RA (adjusted p < 0.05) (Figure 3A) is able to significantly distinguish At-Risk individuals from the control
(p = 0.039, AUC >0.6) (Figure 3B-C).

Conclusion: We systematically characterized altered circulating immune phenotypes in At-Risk individuals, along with
immunophenotypical differences among ACPA+ and FDR At-Risk subpopulations. Our classification model may provide a
promising approach for understanding the pathogenesis of preclinical RA with the goal to develop preventive strategies
and novel therapeutic targets.

Fig.1: Overview of mass cytometry analytical strategy, clustering, and classifications for At-Risk RA and established RA individuals.
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Fig.2: Identifications of specific T cell populations that were associated with At-Risk. A. Cells in UMAP are colored in red (expansion) or blue (deple-
tion) and p-value is shown as well. B. Distributions of cell neighborhood correlations and odds ratio. Error bars represent 95% confidence intervals.

Fig.3: Classifications for At-Risk individuals and established RA individuals. A. RA immunophenotype score utilizing RA-specific cell type abun-
dances to quantify and distinguish At-Risk individuals from control. For each cell type, all p-values from the covarying neighborhood analysis test
were p = 1e-3. We incorporated clusters that are significantly associated with RA (adjusted p < 0.05) to model the RA immunophenotype score.
We calculated RA immunophenotype score based on cell type abundances multiplied by corresponding major cell type proportions and enrich-
ment scores for each cell type, B. Distribution of RA immunophenotype score across individual samples from RA, At-Risk, and controls; **** p
< 0.0001, * p < 0.05, C. Receiver operating characteristic (ROC) analysis to evaluate the classification performance of RA immunophenotype
score in distinguishing At-Risk from control. Areas under the curve (AUC) with 95% confidence intervals were described. All the analyses are
adjusted for age and sex.
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Background/Purpose: The complement system is a major component of innate immunity and plays a vital role in autoim-
mune disease pathogenesis. In patients with rheumatoid arthritis (RA), complement activation proteins generated in the
synovium can interact with macrophages and other cell types. However, it remains to be determined how complement com-
ponents directly modulate cell-type functions in the RA synovium to influence phagocytosis and inflammation resolution.

Methods: We have classified the spectrum of RA biopsies into six tissue phenotypes called CTAPs (Cell Type Abundance
Phenotypes) using a comprehensive synovial single-cell multimodal atlas ( >314,000 cells, 28 treatment naïve, 27 Methotrex-
ate and 15 TNF inadequate responders) generated from the AMP RA/SLE (1). In this current study, we linked single-cell tran-
scriptomics of complement activation pathway components and receptors with cell-type heterogeneity and tested
significant associations with different tissue phenotypes using unsupervised clustering and network analysis. Next, we char-
acterized myeloid cell differentiation using single-cell trajectory analysis and aligned complement gene expression to myeloid
functional states. Furthermore, we utilized cell-type interactome analysis to explore whether complement-dependent
receptor-ligand pairs are likely to contribute to tissue pathology.

1465



Results: We generated a complement cellular graph characterizing interactions between complement components and
cell-type patterns in RA synovium. The complement components present unexpected distinct transcriptomic expression
across cell types (Figure 1A). We next systematically captured the relationship between tissue phenotypes with specific
complement gene expression (Figure 1B). Within myeloid cells, we identified a myeloid cell differentiation axis revealing that
functional macrophage modules align with complement pathways; in particular, complement FCN1 and CFP co-vary with
the IL1B+ pro-inflammatory macrophages (p < 2e-16; R=0.48), while complement C1QA-C and C3AR1 co-vary with the
MERTK+ phagocytic macrophages (p < 2e-16; R=0.7) (Figure 2). Intriguingly, we revealed that the abundance of
complement-dependent receptor-ligand (C3AR1-C3 and C5AR2-C5) are correlated across patients (Figure 3A), and inter-
actome analysis further suggests a potential interaction between the C3AR1 highly expressed MERTK+ macrophages and
C3 highly expressed sublining fibroblasts in a particular RA synovial phenotype that relatively lacks lymphocytes (Figure 3B).

Conclusion: Through systematically aligning complement pathways with synovial heterogeneity, we generated a graph
describing how complement components can modulate functional cells, especially macrophage phenotypes, in stratified
RA patients. This approach of analyzing high-resolution single-cell data in human synovium brings insights into complement
pathway-based targets and mechanisms to evaluate in patients with RA, and provides a roadmap for other complex path-
ways in tissues.

Fig. 1. Single-cell expression distributions of complement components across cell types in rheumatoid arthritis synovial tissues (A). Different mye-
loid, fibroblast and endothelial cell states express different complement components. Relationship between complement components and RA
synovial tissue phenotypes (B).
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Fig. 3. Across cell type analyses revealed complement-development receptor-ligand correlations (A) and potential complement pathway-
dependent C3+ sublininig fibroblasts and MERTK+ tissue macrophages interacting patterns in stratified RA tissues (B). Spearman correlation
and p-value are shown.

Fig. 2. Myeloid-specific single-cell trajectory analysis revealed a myeloid cell differentiation trajectory from phagocytic to pro-inflammatory lineage.
Complement components C1QA-B, C3AR1, and C2 expressions correlated with anti-inflammatory/phagocytic functions (A); complement com-
ponents FCN1 and CFP expressions correlated with pro-inflammatory function (B). Spearman correlation R and p-value are shown.

1467



Disclosure: J. Vargas: None; I. Mantel: None; N. Banda: None; A. Jonsson: None; K. Wei: 10X Genomics, 5, capital
one, 6, Gilead sciences, 5, horizon therapeutics, 6, Mestag, 2; D. Rao: AstraZeneca, 2, Bristol-Myers Squibb, 2, 5,
GlaxoSmithKlein(GSK), 2, Hifibio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2; S. Goodman: NIH, 5, Novartis, 5;
k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5, Werfen, 1, 12, Biomarker kits; J. Seifert: None;
J. Anolik: None;M. Brenner: 4FO Ventures, 2, GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Third Rock Ven-
tures, 2; S. Raychaudhuri: AbbVie, 6, Janssen, 1, Mestag, Inc, 2, 8, Pfizer, 1, Sanofi, 1, Sonoma, 1, 8; A. Network:
None; M. Holer: None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2; F. Zhang: None.

Abstract Number: 0737

Unraveling Pathophysiology and Hematopoiesis of VEXAS Syndrome by
Multi-omics Analysis and Targeted Gene Editing

Corrado Campochiaro1, Raffaella Molteni2, Martina Fiumara3, Alessandro Tomelleri4, Elisa Diral5, Davide Stefanoni2,
Angelica Varesi3, Alessandra Weber3, Roberta Alfieri6, Luisa Albano3, Maddalena Panigada2, Eleonora Cantoni2, Daniele
Canarutto3, Luca Basso-Ricci3, Pamela Quaranta3, Angelo D’Alessandro7, marco Matucci Cerinic8, Raffaella Di Micco3,
Serena Scala3, Alessandro Aiuti3, Fabio Ciceri5, Ivan Merelli3, Lorenzo Dagna9, Simone Cenci2, Luigi Naldini3, Samuele
Ferrari3 and Giulio Cavalli2, 1IRCCS San Raffaele Hospital, Unit of Immunology, Rheumatology, Allergy and Rare Disease.
Vita-Salute San Raffaele University, Milan, Italy, 2Division of Genetics and Cell Biology, IRCCS San Raffaele Scientific
Institute, Milan, Italy, 3San Raffaele Telethon Institute for Gene Therapy, IRCCS San Raffaele Scientific Institute, Milan,
Italy, 4Unit of Immunology, Rheumatology, Allergy and Rare Diseases, San Raffaele Scientific Institute, Milano, Italy, 5Unit
of Haematology and Bone Marrow Transplantation, IRCCS San Raffaele Hospital, Milan, Italy, 6Institute for Biomedical
Technologies, National Research Council, Segrate, Italy, 7Department of Biochemistry and Molecular Genetics,
University of Colorado Denver - Anschutz Medical Campus, Aurora, CO, 8Unit of Immunology, Rheumatology, Allergy
and Rare diseases, IRCCS San Raffaele Hospital, Milan, Milan, Italy, 9Department of Internal Medicine, IRCCS San Raffaele
Hospital and Vita-Salute San Raffaele University, Milan, Italy

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: VEXAS syndrome is an adult-onset, X-linked, life-threatening, autoinflammatory and hematological
disease caused by somatic mutation in UBA1 gene. To understand its pathophysiology, we aimed to achieve a molecular
and phenotypic characterization of hematopoiesis of VEXAS patients and to develop cellular and humanized mouse models
by gene editing.

Methods: Six VEXAS patients (p.Met41 >Thr; p.Met41 >Val; p.Met41 >Leu; c.118-1 G >C) were recruited from our Unit.
Variant allele frequency (VAF) of UBA1 mutant cells was quantified by targeted sequencing in isolated hematopoietic line-
ages and hematopoietic stem/progenitor cells (HSPCs). Multiparametric immunophenotypic analysis was performed on
peripheral blood and bone marrow (BM), focusing on HSPCs. Circulating monocytes were analyzed by whole RNA-seq
and metabolome analysis. Healthy age and sex-matched controls were included. To introduce UBA1 mutations and
develop VEXAS models, cutting-edge gene editing technologies were adopted in healthy human HSPCs.

Results: Targeted sequencing in VEXAS patients showed >0.8 VAF in HSPCs. Conversely, VAF largely differed across
mature cells, averaging 0.81 in neutrophils, 0.64 in monocytes, 0.42 in NK, 0.07 in T cells, and 0.09 in B cells, supporting
a myeloid skewing of mutant HSPCs. Multiparametric immunophenotypic analyses showed unbalanced composition of
HSPCs in the BM, with 2-to-3-fold reduction of primitive stem cells, multipotent and lymphoid progenitors, and 2-fold
increase of myeloid progenitors, compared to matched healthy individuals. HSPCs, myeloid-biased HSPCs and immature
myeloid cells were increased by 3-to-4 fold in the circulation (p< 0.03). Gene expression analysis of circulating monocytes
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displayed upregulation of inflammatory pathways and metabolic rewiring (Fig. 1, panels A-B). Metabolomic analyses con-
firmed hyperactivation of the glycolytic pathway and specific lipid metabolism (Fig. 1, C-D). Models of VEXAS generated
by gene editing recapitulated patients’ hematopoiesis and pathophysiology in vitro and in vivo. UBA1 mutations were
installed at VAF >0.9 in HSPCs and generated a myeloid bias in vitro. Transplantation of edited HSPCs in immunodeficient
mice resulted in a 100-fold reduction in circulating B cells, while NK and myeloid compartments were preserved. Human
BM HSPCs were 5-fold lower than control mice, largely myeloid-biased and presented abnormal vacuolar morphology.
Concordantly, VAF was >0.8 in myeloid cells and HSPCs and < 0.3 in B cells.

Figure 1. Panel A. Gene expression analysis of peripheral monocytes in VEXAS patients compared to controls. Panel B. Gene-enrichmed pathway
analysis in VEXAS patients compared to controls. Panel C. Metabolic analysis in VEXAS patients compared to controls. Panel D. Metabolic-
enriched pathway analysis in VEXAS patients compared to controls.
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Conclusion:Mutations in UBA1 drive expansion of HSPCs and enhance myelopoiesis-guided accumulation of myeloid pre-
cursors. Mutant lymphoid cells are negatively selected and their myeloid counterpart in peripheral blood displays upregula-
tion of transcriptomic signatures and metabolic pathways indicative of inflammatory activation. Gene editing-based models
hold promise to enable preclinical testing and validation of novel therapeutics to treat VEXAS syndrome.

Disclosure: C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6; R. Molteni: None;M. Fiumara:
None; A. Tomelleri: Novartis, 1; E. Diral: None; D. Stefanoni: None; A. Varesi: None; A. Weber: None; R. Alfieri:
None; L. Albano: None; M. Panigada: None; E. Cantoni: None; D. Canarutto: None; L. Basso-Ricci: None;
P. Quaranta: None; A. D’Alessandro: None; m. Matucci Cerinic: accelerong, 2, 6, actelion, 2, 6, bayer, 2, 6, biogen,
2, 6, Boehringer-Ingelheim, 2, 6, Chemomab, 2, 6, corbus, 2, 6, CSL Behring, 2, 6, Eli Lilly, 2, 6, galapagos, 2, 6, Inven-
tiva, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mitsubishi, 2, 6, Pfizer, 2, 6, regeneron, 2, 6, Roche, 2, 6, samsung, 2, 6; R. Di
Micco: None; S. Scala: None; A. Aiuti: None; F. Ciceri: None; I. Merelli: None; L. Dagna: AbbVie, 2, AstraZeneca,
2, Biogen, 2, BMS, 2, 5, Boehringer Ingelheim, 2, Celltrion, 5, Eli Lilly, 2, Galapagos, 2, GSK, 1, Janssen, 2, Kiniksa
Pharmaceuticals, 2, 5, Novartis, 2, 6, Pfizer, 2, 5, Sobi, 2, 5, 6; S. Cenci: None; L. Naldini: None; S. Ferrari: None;
G. Cavalli: Novartis, 3.

Abstract Number: 0738

A Genome-wide Association Study Suggests New Susceptibility Loci for
Primary Antiphospholipid Syndrome

Desire Casares1, Manuel Martínez-Bueno2, Maria Orietta Borghi3, Guillermo Pons-Estel4, PRECISESADS Clinical
Consortium2, Yu Zuo5, Gerard Espinosa6, Alexandra Zhernakova7, Cisca Wijmenga7, Timothy Radstake8, Lucas van den
Hoogen9, Guillermo Reales10, Chris Wallace10, Joel Guthridge11, Judith James11, Ricard Cervera12, Pierluigi Meroni13,
Javier Martin14, Jason Knight5, Marta Alarcon-Riquelme15 and Amr Sawalha1, 1University of Pittsburgh, Pittsburgh, PA,
2Centre for Genomics and Oncological Research, Granada, Spain, 3University of Milan, Milan, Italy, 4CREAR, Rosario,
Argentina, 5University of Michigan, Ann Arbor, MI, 6Hospital Clinic, Barcelona, Spain, 7University of Groningen,
Groningen, Netherlands, 8University Medical Center Utrecht, Carlisle, IL, 9Radboudumc and Sint Maartenskliniek,
Nijmegen, Netherlands, 10University of Cambridge, Cambridge, United Kingdom, 11Oklahoma Medical Research
Foundation, Oklahoma City, OK, 12Hospital Clínic de Barcelona, Barcelona, Spain, 13IRCCS Istituto Auxologico Italiano,
Cusano Milanino, Milan, Italy, 14Instituto de Parasitologia y Biomedicina Lopez-Neyra - CSIC, Granada, Spain, 15Center
for Genomics and Oncological Research (GENYO), Granada, Spain

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Genetics, Genomics & Proteomics
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Primary antiphospholipid syndrome (PAPS) is a rare autoimmune disease characterized by the
presence of antiphospholipid antibodies and the occurrence of thrombotic events and pregnancy complications. Although
the etiology of PAPS is incompletely understood, previous studies have suggested a role for genetic susceptibility in this dis-
ease. The goal of our study was to identify novel susceptibility loci associated with PAPS by performing a large genome-wide
association study across five different populations of European ancestry.

Methods: A total of 482 patients with PAPS and 5,006 controls from five independent populations were included. Genotyp-
ing was performed using the Illumina Infinium ImmunoArray, Global Screening Array, and the Infinium Human Core plat-
forms. PLINK software was used for quality control and association analyses adjusting for population structure. Genotype
imputation was performed in each independent cohort using the TOPMed Imputation Server and the TOPMed version R2
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as reference panel. Summary statistics from each population were meta-analyzed and further in silico functional analyses
were performed. A weighted polygenic risk score was calculated and compared between populations. Hierarchical cluster-
ing and Mahalanobis distance analyses were used to assess genetic similarities between PAPS and other immune-mediated
diseases.

Results: The meta-analysis of 7 million variants revealed two significant loci (p-value< 5x10-8) and 43 suggestive loci (p-
value< 1x10-5) associated with PAPS. Significant signals are located near STAT4 (rs11889341, OR [95% CI]=0.61
[0.52-0.71], p-value=1.39x10-9) and HLA-DRA (rs9269041, OR [95% CI]=0.63 [0.54-0.74], p-value=2.07x10-8). Biological
process enrichment analysis revealed association of PAPS susceptibility loci with pathways related to the nervous system
(p-value=1.91x10-5) and the immune response (p-value=3.39x10-3). Our data suggest a higher genetic risk for PAPS in East
Asian compared to European populations. Genetic similarity analysis showed that PAPS is genetically most closely related to
neuromyelitis optica, systemic sclerosis, and Sjögren’s syndrome.

Conclusion:Our results provide new insights into the genetic basis of PAPS across multiple populations. Genetic similarities
of PAPS with other immune-mediated diseases characterized by neurological and vascular involvement might provide addi-
tional insights into the etiology and pathogenesis of antiphospholipid syndrome.

Disclosure: D. Casares: None;M. Martínez-Bueno: None;M. Borghi: None; G. Pons-Estel: GlaxoSmithKlein(GSK),
1, 5, 6, Janssen, 1, 5, 6, Novartis, 1, 6, Pfizer, 5, 6, Werfen/Inova, 5, 6; P. Clinical Consortium: None; Y. Zuo: None;
G. Espinosa: None; A. Zhernakova: None; C. Wijmenga: None; T. Radstake: AbbVie/Abbott, 3; L. van den Hoogen:
None; G. Reales: None; C. Wallace: None; J. Guthridge: None; J. James: Bristol-Myers Squibb(BMS),
5, GlaxoSmithKlein(GSK), 2, Novartis, 2, Progentec Biosciences, 5; R. Cervera: None; P. Meroni: None; J. Martin:
None; J. Knight: Jazz Pharmaceuticals, 2; M. Alarcon-Riquelme: None; A. Sawalha: None.

Abstract Number: 0739

Major Adverse Cardiovascular Event and Venous Thromboembolism Risk
Comparing Advanced Therapies Among Individuals with Axial
Spondylarthritis and Psoriatic Arthritis

Sali Merjanah1, Devin Driscoll2, Christine Peloquin3, Jean liew3 and Maureen Dubreuil4, 1Boston University
Chobanian & Avedisian School of Medicine, Boston, MA, 2Boston University/Boston Medical Center, Boston, MA,
3Boston University, Boston, MA, 4Department of Rheumatology, Boston University School of Medicine, Milton, MA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Epidemiology & Public Health I
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Individuals with axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA) have increased car-
diovascular risk compared to the general population, which is partly explained by systemic inflammation. While
emerging evidence suggests tumor necrosis factor inhibitors (TNFi) may be cardioprotective, there are safety con-
cerns for Janus kinase inhibitors (JAKibs) in regard to major adverse cardiovascular events (MACE) and venous
thromboembolism (VTE). We aimed to assess the risk of MACE and VTE in axSpA and PsA comparing users of
JAKibs versus TNFi.
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Figure 1. Study design for nested case-control study with cases and controls identified by outcome status and 3-level medication exposure status
assessed in 6 months prior to outcome (index date).

Table 1. Baseline demographics and clinical characteristics of study subjects for each case-control sample stratified by MACE and VTE outcomes.
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Methods:We conducted two nested case-control studies (Figure 1) using 2006-2021 data from the MarketScan Commer-
cial Claims and Encounters (Merative) Database, which includes de-identified, patient-specific data of reimbursed healthcare
claims. We included adults aged 18-65 years with ≥1 inpatient or 2 outpatient axSpA or PsA ICD-9/-10 diagnosis codes
separated by ≥7 days.

For the first case control study, MACE was defined as the first inpatient claim for myocardial infarction or stroke/transient
ischemic attack; for the second case control study, VTE was defined using the first inpatient/outpatient claim. The index date
was the date of the MACE or VTE outcome among cases; or matching the case’s outcome date among controls. Cases and
controls were matched 1:4 by age, gender and axSpA/PsA diagnosis date using risk-set sampling. We evaluated drug
exposure (TNFi or JAKib use or neither) using pharmacy claims and CPT codes within 6 months prior to the index date.

We assessed the association of drug exposure (referent: TNFi use) with the outcomes of MACE and VTE in separate models,
using conditional logistic regression with adjustment for potential confounders (age, cardiovascular disease history, comor-
bidities, and tobacco use) to calculate odds ratios (OR) and 95% confidence intervals (CI).

Results: We identified 1065 MACE cases among 5325 adults with AxSpA or PSA and 1554 VTE cases among 7770
axSpA/PsA subjects. Demographics and clinical characteristics are shown in Table 1. Comorbidities including cardiovascu-
lar disease history, obesity, diabetes and hypertension were more commonly seen in cases versus controls.

In the MACE nested case control study, 47 (0.9%) were JAKib users, 1621 (30.4%) were TNFi users and 3657 (68.7%) were
non-users of JAKib and TNFi. In the VTE sample, 96 (1.2%) were JAKib users, 2507 (32.3%) were TNFi users and 5167
(66.5%) were non-users.

Non-users of TNFi and JAKibs had 1.3 times the odds of MACE relative to TNFi users (95% CI 1.08-1.50; Table 2). In JAKib
users versus TNFi users, the odds of MACE was not increased (OR 0.86, 95% CI 0.37-1.99). The odds ratio for VTE was
1.39 among JAKib users however, this was not statistically significant after confounder adjustment (95% CI 0.79-2.44).

Conclusion: Using a large US insurance claims database, we did not find a statistically significant association between
JAKib use and risk of MACE or VTE, compared with TNFi use among individuals with axSpA and PsA, although there was
a trend toward increased VTE events among JAKib users. The accrual of further data is needed to better study the compar-
ative safety of JAKibs versus TNFi in this study population.

Table 2. Association of each drug treatment category with major cardiovascular event and venous thromboembolism outcomes, among individ-
uals with axial spondyloarthritis and psoriatic arthritis
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Background/Purpose: Patients < 40 years old with lupus nephritis (LN) face 42-fold higher risk of cardiovascular disease
(CVD) compared to peers. Traditional CVD risk calculators fail to accurately predict future CVD risk in young LN patients,
making decisions to prescribe empiric CVD prevention wrought with uncertainty. While a kidney biopsy is routinely per-
formed to diagnose LN, renal arteriosclerosis (ASCL) is not routinely reported. Renal arteriosclerosis (ASCL) in kidney biop-
sies at LN diagnosis might represent changes in systemic arteries and could guide CVD risk stratification when most
probably don’t take this into account. Thus, in this study we systematically graded renal arteriosclerosis in kidney biopsies
at LN diagnosis and examined its role as an early predictor of future incident CVD events.

Figure 1. Survival curves showing CVD event or CVD related death free survival over 18-year follow-up period by 15% or more luminal narrowing of
renal arteries (ASCL) in diagnostic LN biopsies in all patients with LN (Panel A.) and in patients with LN with preserved kidney function defined as
CKD stages 1-2 (Panel B)
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Methods: Data were abstracted from adult LN patients who underwent diagnostic kidney biopsy between 1994-2021,
including socio-demographics, traditional CVD risk factors, and pathology reports. Incident CVD-related deaths and non-
fatal CVD events (ischemic heart disease, cerebrovascular accident, transient ischemic attack, and peripheral vascular dis-
ease) were adjudicated using published guidelines. Index standard of care kidney biopsies performed to diagnose LN were
re-read by a pathologist to grade renal arteriosclerosis (ASCL) by calculating percent luminal narrowing of renal arteries using

Table 1. Multivariable Cox model showing risk factors at lupus nephritis (LN) diagnosis for incident cardiovascular disease (CVD) events or CVD
related deaths in: A) All LN patients; B) LN patients with preserved kidney function (CKD stages 1-2)
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Table 2. Predictive values, sensitivity, and specificity of traditional cardiovascular disease (CVD) risk factors, luminal renal arterial narrowing (renal
arteriosclerosis (ASCL)) thresholds, and combined traditional risk factors and renal ASCL thresholds.
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the Banff criteria. We examined the role of renal ASCL in diagnostic LN biopsies as an early predictor of future CVD using a
Cox proportional hazards model in: a) all LN patients; b) those with preserved kidney function defined as chronic kidney dis-
ease stages 1-2.

Results: Among 173 adult patients with incident LN, 75% were female and 35% were of Black race or Hispanic ethnicity,
and mean age at diagnosis was 38±17 years. Mean eGFR was 79±38 ml/min/1.73m2; 65% of patients had preserved kid-
ney function. We noted 47% and 32% of patients had renal ASCL ≥15% and 25%.

A total of 45 CVD-related deaths and events were observed during up to 18 years of follow-up after LN diagnosis. Mild renal
ASCL changes (15% and 25% luminal narrowing) were associated with 2-3-fold higher risk of future CVD (Adjusted HR 2.2 &
HR 2.8; Table 1A). The Cox proportional hazard model highlighted accelerated CVD events in patients with renal ASCL
≥15% compared to those without renal ASCL (Fig. 1A). Renal ASCL had higher specificity compared to traditional CV risk
factors (Table 2A).

In those with persevered kidney function (n=112), mild renal ASCL predicted 2-fold higher risk of CVD (Adjusted HR 2.2 &
HR 2.4; Table 1B). Again, patients with renal ASCL had accelerated CVD events even in this low-risk group (Fig. 1B). Renal
ASCL was an early independent risk factor of future CVD with higher specificity than traditional CV risk factors in this low-risk
group (Table 2B).

Conclusion: Renal arteriosclerosis found in kidney biopsy at LN diagnosis was a strong, early, and independent risk factor
for future CVD events, outperforming traditional CVD risk factors. This observation held consistent even in LN patients with
preserved kidney function. This suggests systematic grading of renal ASCL in LN biopsies may help to identify patients
who could benefit from aggressive CVD prevention.

Disclosure: S. Garg: None; B. Astor: None; S. Lim: None; A. Raval: None; W. Zhong: None; S. Panzer: None;
B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5, Biogen, 2, F. Hoffmann-La Roche Ltd, 2, Genentech, 2, GlaxoSmithKlein(-
GSK), 2, Novartis, 2; C. Bartels: Pfizer, 5.
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Background/Purpose: Sodium glucose cotransporter 2 inhibitors (SGLT2i) are oral hypoglycemic agents for Type II diabe-
tes mellitus (T2D) now prescribed for renal and cardiovascular indications. Patients with autoimmune rheumatic diseases
(ARD) have been excluded from SGLT2i clinical trials due to theoretical increased infection risk in the immunosuppressed.
We compared adverse events associated with SGLT2i prescription in patients with vs. without ARD.
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Methods: Using a large data repository, we identified patients with ≥2 ICD10 diagnostic codes for ARD who were pre-
scribed dapagliflozin, canagliflozin, or empagliflozin from 1/1/2016 to 12/10/2021. Each ARD patient was matched by
age, sex, and race to a patient without ARD prescribed the same SGLT2i. Baseline demographic and clinical data, prescrip-
tion dates, and adverse events were collected from electronic health records for all subjects and compared in univariable
analyses. Multivariable Cox models, adjusting for clinical and demographic variables, calculated hazard ratios (HR) for
adverse events, following from prescription date (index) and censoring at 1st adverse event, discontinuation/last day pre-
scription, death, or study period end. Models were then stratified by sex.
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Results: We matched 519 patients with ARD to 519 patients without ARD prescribed SGLT2i: 466 and 427 in the two
groups started the prescription and were studied (Table 1). The two groups were comparable (mean age 64 years; 61%
female), except for past smoking, more common in patients with ARD. Empagliflozin accounted for 78% of prescriptions
and T2D was the most common indication (86%). Mean hemoglobin A1c in T2D patients at index date was comparable
between groups (8.08 vs 8.10 mg/dL). We identified 12 categories of adverse events and reasons for discontinuation
(Table 2). Yeast infections (9.9% vs 6.1%; p 0.04) and muscular symptoms (e.g., myalgias and weakness; 3.4% vs 0.9%,
p 0.01) were more frequent in ARD patients. Other adverse event categories were numerically more common in ARD
patients. ARD patients also had significantly shorter SGLT2i use duration (8.7 vs 12.6 months; p< 0.0001) and time to
adverse event (0.62 vs 0.96 years; p< 0.0001). We found a significant increased risk in adverse events in those with ARDs
(HR 1.74 [95% CI 1.33, 2.29]), persisting upon adjustment for glucocorticoid and DMARD use (HR 1.80 [95%CI 1.34,
2.40]). Kaplan Meier curves showed separation of event-free survival over time (all log-rank p < 0.001; Figure 1). Significantly
more adverse events occurred among females than males (p< 0.00001). Adverse event risk was also higher in women with
ARD vs without ARD, even upon adjustment for glucocorticoid and immunosuppressant use (HR 2.05 [95% CI 1.47, 2.85]).

Conclusion: This observational study identified significant increased adverse event risk in patients with vs. without ARDs
using SGLT2i. Both ARD and non-ARD female patients were more likely to have adverse events than males, with female
ARD patients most affected. To our knowledge, this is the first study to consider SGLT2i adverse events in ARD vs. non-
ARD patients. Further rigorous testing of safety and efficacy of SGLT2i among patients with ARDs is warranted.
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Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2i) are a revolutionary second-line treatment for
type 2 diabetes associated with lower risk of cardiovascular and all-cause mortality, heart failure, and chronic kidney disease
progression. Many trials have also found SGLT2i lower serum urate levels. However, data on gout risk are limited and the few
available prior studies were not specific to those using metformin, the primary target populations of recent landmark trials like
GRADE [GRADE Study Research Group, NEJM 2022;387:1075-88].

Our objective was to emulate recent clinical trials and compare incident gout risk among metformin-treated patients with
type 2 diabetes initiating SGLT2i versus other second-line type 2 diabetes treatments (dipeptidyl peptidase 4 inhibitors
[DPP-4i], glucagon-like peptide-1 receptor agonists [GLP1-RA], or sulfonylureas).

Methods:We performed a new user, active comparator, population-based cohort study using administrative health data for
nearly all residents of British Columbia, Canada from Jan 2014 to June 2022, including all dispensed prescriptions, regard-
less of funder. A cohort of adults with type 2 diabetes using metformin (first-line therapy) was identified from ICD codes and
dispensing data. Primary outcome was incident gout, defined as inpatient or outpatient diagnosis of gout plus dispensing of
a gout medication (colchicine, corticosteroids, or NSAIDs) within 7 days, and no prior recorded gout diagnosis. We also
stratified by sex, age, and baseline diuretic use.

Cox proportional hazards models were used with propensity score overlap weighting, stratified by calendar year of initiation.
We also assessed for risk of genital infection (for which we expected SGLT2i would have a positive association), and for the
risk of any osteoarthritis encounter, a negative control outcome for which we expected a null association.

Results:We included 27,791 type 2 diabetes patients in the SGLT2i vs. DPP-4i cohort (58% male, mean age 61), 19,875in
the SGLT2i vs. GLP1-RA cohort (44% male, mean age 57), and 71,625in the SGLT2i vs. sulfonylurea cohort (60% male,
mean age 59).Baseline characteristics, including diabetes duration and presence of complications, were well balanced
between SGLT2i and comparators after overlap weighting (SMD < 0.1) (Table 1).Weighted hazard ratio (wHR) for incident
gout associated with SGLT2i initiation was 0.54 (95% CI: 0.39, 0.74) vs. DPP-4i initiation, 0.39 (0.24, 0.62) for SGLT2i
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vs. GLP1-RA, and 0.61 (0.46, 0.80) for SGLT2i vs. sulfonylureas (Table 2).Results were consistent regardless of sex or age
or baseline diuretic use.

For control outcomes, SGLT2i initiators had higher risk of genital infection than initiators of each comparator, as expected,
while there was no difference in risk of osteoarthritis (Table 2).

Table 1. Selected baseline characteristics among metformin-treated type 2 diabetes patients initiating SGLT2i vs. DPP-4i, GLP1-RA, or sulfonyl-
ureas, before and after propensity score overlap weighting. * difference < 0.1 indicates negligible differences. n, number; y, years; SD, standard
deviation; SGLT2i, sodium glucose cotransporter-2 inhibitors; DPP-4i, dipeptidyl peptidase 4 inhibitors; GLP1-RA, glucagon-like peptide-1 recep-
tor agonists.

Table 2. Risk of incident gout and control outcomes among patients with type 2 diabetes treated with metformin, after propensity-score overlap
weighting. SGLT2i, sodium glucose cotransporter-2 inhibitor; DPP-4i, dipeptidyl peptidase 4 inhibitor; GLP1-RA, glucagon-like peptide-1 receptor
agonist

1481



Conclusion: SGLT2i initiation among metformin-treated patients with type 2 diabetes was associated with substantially
lower risk of incident gout (i.e., primary prevention), compared with any other second-line option. Along with its known
urate-lowering effects, as well as cardiovascular and survival benefits, SGLT2i could substantially reduce risk of incident gout
for patients needing a second-line agent after metformin.

Disclosure: N. McCormick: None; C. Yokose: None; N. Lu: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix,
2, Shanton, 2.
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Background/Purpose: There has been limited study of the risk of heart failure (HF) subtypes in RA at a population level,
given the requirement for left ventricular ejection fraction (LVEF) from unstructured echocardiographic data to define HF with
preserved (HFpEF) or reduced (HFrEF) ejection fraction. As the underlying pathophysiology differs, understanding the bur-
den of HF subtypes in RA and whether advances in RA management have impacted their development is critical. Thus,
we examined the risk and temporal trends of HFrEF and HFpEF in RA, leveraging LVEF values derived from natural language
processing (NLP) in national Veteran’s Health Administration (VA) data.

Methods: We conducted a retrospective, matched cohort study of RA patients (≥2 RA ICD codes, rheumatologist diagno-
sis, and positive autoantibody or DMARD fill) matched up to 10 comparators (no RA ICD codes) on age, sex, and VA enroll-
ment year. Patients with prevalent HF (≥1 ICD code prior to index) were excluded. Incident HF events were defined as a
primary hospital discharge diagnosis or HF-related death, linking VA, Medicare, and National Death Index data.
Echocardiogram-derived LVEF values were extracted from clinical notes using a validated NLP tool. HFrEF (EF < 50%)

Table 1. Risk of HF subtypes in RA compared to matched non-RA controls in the Veteran’s Health Administration
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and HFpEF (EF ≥50%) were defined using the most proximate LVEF within 1 year prior to a HF event, or if missing, < 30 days
following the event. We examined the association of RA with incident HFrEF and HFpEF separately in multivariable Cox
regression models, stratified on matched pairs and censoring patients if they developed HF with no available LVEF, the alter-
native HF subtype, death, or reached end of study period (01/2020). Models were adjusted for demographics, smoking sta-
tus, BMI, comorbidity burden, and healthcare utilization (number of hospitalizations in the year prior to index). Temporal
trends were evaluated in an incident RA subcohort (no RA diagnostic codes or medication for >365 days following VA enroll-
ment) by testing the interaction of RA status and sequential time periods in a linear manner, then stratifying analyses on RA
diagnosis year (2000-2005, 2006-2011, 2012-2017).

Results: We matched 67,850 RA patients (mean 62 years, 87% male) to 570,933 patients without RA. Over a mean follow
up of 8.9 years (5,663,152 person-years), we observed 5,983 incident HF events in RA (10.9 per 1000 PY) vs. 40,283
events in non-RA (7.9 per 1000 PY) (Table 1). LVEF values were identified in 82% of RA vs. 68% of non-RA patients who
developed incident HF. After multivariable adjustment, RA patients were at an increased risk of HFpEF (adjusted HR [aHR]
1.58, 95% CI 1.49-1.68) and HFrEF (aHR 1.40, 1.33-1.48). Among the incident RA subcohort (N=28,407 RA; 228,723
non-RA), we observed no improvement in the RA-related risk of HFpEF (range aHR 1.36-1.46) or HFrEF (range aHR
1.25-1.54) over time (Figure 1).

Conclusion: In this large, matched cohort study, patients with RA experienced a 58% increased risk of HFpEF compared to
a 40% increased risk of HFrEF. No significant change was observed in the RA-related risk of either HF subtype over time.
These findings suggest that RA-related HF risk persists despite major RA treatment advances and highlights the need to elu-
cidate the factors contributing to the ongoing heightened risk of HF in RA.

Disclosure: T. Johnson: None; Y. Yang: None; P. Roul: None; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon
Pharmaceuticals, 5; B. Sauer: None; G. Cannon: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 2, 5.

Figure 1. Temporal Trends in the RA-related Risk of Heart Failure Subtypes
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Background/Purpose: Cardiovascular disease (CVD) risk is elevated in patients with SLE but underestimated by current
general population prediction algorithms that do not include SLE-related variables. We aimed to develop a novel SLE-
specific prediction tool, SLECRISK, to estimate CVD risk more accurately in SLE.

Methods:We studied patients in the Brigham and Women’s Hospital SLE cohort. We collected 1-year baseline data on tra-
ditional CVD risk factors, demographic and SLE-related clinical features from the electronic medical records at cohort enroll-
ment. Ten-year follow-up for 1stmajor adverse cardiovascular event (MACE, non-fatal myocardial infarction [MI], non-fatal
stroke, and cardiac death) began at day +1 after baseline period (index date). ICD-9/10 codes identified MACE, adjudicated
by medical record review by board-certified cardiologists. Least absolute shrinkage and selection operator (LASSO) regres-
sion selected SLE-related variables to add to the American College of Cardiology (ACC)/American Heart Association (AHA)
Pooled Cohort Risk Equations 10-year risk Cox regression model. Model fit statistics and performance for predicting
moderate- and high-risk (≥10%) of MACE were assessed and compared to ACC/AHA alone, Framingham risk score
(FRS), and modified FRS (FRS multiplied by 2, mFRS). Optimism adjustment was performed using bootstrapping with
300 samples.

Results: We included 1,243 patients with 90 MACEs (46 MIs, 36 strokes, 19 cardiac deaths) over 8,946.5 person-years
follow-up (Table 1).

Our best SLECRISK 10-Year CVD Risk equation was: 1-0.92*exp(βx-1.84), whereby βx = 5.44*Base ACC/AHA Risk
Score + 0.31*disease activity (remission/mild vs. moderate/severe) + 0.04*disease duration (years) + 0.17*Creatinine
(mg/dL) + 0.35*Anti-dsDNA + 0.22*Anti-RNP + 0.47*Lupus anticoagulant + 0.31*Anti-Ro + 0.49*low C4.

Sensitivity for detecting moderate/high-risk (≥10%) of MACE (0.64) and c-statistic for model discrimination (0.76) were
improved vs. traditional models (Table 2). The AIC estimate of model fit improved (1190.5 to 1162.2) and Hosmer-
Lemeshow goodness-of-fit tests yielded favorable results (P 0.02 in base ACC/AHA model and P 0.77 in SLECRISK), indi-
cating good model calibration. SLECRISK identified >3-fold more high-risk patients, particularly more young women with
few traditional risk factors, but more severe SLE, including lupus nephritis, higher creatinine, more autoantibodies, including
antiphospholipid antibodies, hypocomplementemia, and more taking azathioprine (Fig 1).

Conclusion:We derived and internally validated a novel SLE-specific CVD risk tool based on the ACC/AHA score and SLE-
related factors. SLECRISK was more sensitive and accurate than the traditional CVD generic tools for predicting moderate-
and high-risk for MACE over 10 years of follow-up. If externally validated, SLECRISK may be incorporated into SLE manage-
ment guidelines to help guide decision-making in the primary prevention of CVD in clinical practice.
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6, Pfizer, 2, 6, Roche, 2, Werfen, 2; H. Guan: None; K. Yoshida: Takeda, 3; B. Kargere: None; J. Ellrodt: None;
E. Stevens: None; T. Cai: None; B. Everett: None; B. Weber: Bristol-Myers Squibb(BMS), 1, Horizon Therapeutics,
1, Kiniksa, 1, Novo Nordisk, 1;K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta,
2, Eli Lilly, 2, Exagen Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5.

Figure 1. Risk Classification (%) by Cardiovascular Risk Prediction Models as Low (<10%), Moderate (10-20%), and High (>20%) Ten-year MACE
Risk of Definite and Probable MACE among 1,243 Patients with SLE at Baseline. Abbreviations: ACC/AHA, American College of Cardiology/
American Heart Association; mFRS, FRS Framingham risk score; modified Framingham risk score
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Background/Purpose: Radiographs are used to detect and monitor joint damage due to rheumatoid arthritis (RA).Scoring
methods such as the Sharp van der Heijde tool (SVH) quantify joint space narrowing (JSN) and erosions. Obtaining SVH
scores is time-consuming and requires expertise not always available. We aimed to develop and validate a deep learning
system for automated detection and prediction of SVH scores in hand radiographs of patients with RA.

Methods:We used a convolutional neural network (CNN) based algorithm (You Only Look Once (YOLO)v5l6) trained on an
object detection model (COCO-Common Objects in Context) to detect joints in 240 training and 89 test pediatric hand
radiographs from the Radiologic Society of North America database. Radiographs were annotated by boxing and labeling
the joints of interest: proximal interphalangeal, metacarpophalangeal, wrist, distal radius, distal ulna. Images were aug-
mented using mix-up (mixing features of different images into one), mosaic (combining 4 training images into 1 image), rota-
tion, translation, scaling, and shearing. The joint detection model was validated with 54 clinician-annotated radiographs from
4 adult RA patients followed for 9-13 years (10-12 images per patient) (joint detection gold standard). We applied a super-
vised vision transformer model (VTM) to predict each joint’s SVH erosion and JSN score. The VTM was validated using
2249 hand radiographs with clinician-assigned SVH scores from 381 RA patients from the Canadian Early Arthritis Cohort

Table: Accuracy of model for joint detection
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(SVH score gold standard). We applied techniques used to train highly class-imbalanced datasets including weighted sam-
pling, stratified data-split, data augmentation and transfer learning (TL). As the joint detection model was trained to detect
the whole wrist and we had clinician-assigned SVH scores for individual wrist joints, we trained a separate multi-task model
to predict wrist joint scores from whole wrist images. The performance of the VTM to predict joint scores was compared to
CNN-based EfficientNetV2 and MobileNetV3. Model accuracy for joint detection is reported as the F1-score (reflecting
model precision and model recall) and mean absolute precision (mAP) for a range of Intersection-over-Union (IoU) measures

Figure: Joint damage score prediction models. A) Models trained on all joints except wrist. The metrics reported were balanced accuracy,
F1-Score and Root Mean Square Error (RMSE) predicting Joint Space Narrowing (JSN) and Erosion scores. B) Models were trained on wrist joints.
Separate models trained to detect the erosion score and JSN scores. PIP=proximal interphalangeal, MCP=metacarpophalangeal, JSN= joint
space narrowing, Vit= Vision Transformer, mc = metacarpal, nav = navicular, cmc = carpometacarpal
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reflecting the overlap between clinician and model assigned bounding boxes of detected joints. Accuracy for SVH score pre-
diction is reported as root mean squared error (RMSE) and balanced accuracy.

Results: The joint detection model accurately identified target joints (pediatric data FI-score = 0.991, map0.1 = 0.993 with
an IoU threshold of 0.1 ; adult data F1-score = 0.812, map0.1 = 0.871 (n=54) (Table 1). Applying TL improved the joint
detection model’s mean precision by 0.05 over the COCO model. The VTM predicted JSN and erosion SVH scores with
high accuracy (RMSE JSN 0.91, erosion 0.93). The multi-task models predicted SVH erosion and JSN scores of wrist joints
with moderately high accuracy (0.6-0.91). EfficientNetV3 performed better for wrist joints (VTM vs EfficientNetV3 average dif-
ference 0.10) (Figure 1).

Conclusion: Automated deep learning systems accurately identify and predict joint damage in hand radiographs from
patients with rheumatoid arthritis and may aid in monitoring joint damage.
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Vie/Abbott, 2, 6, Amgen, 2, 6, celltrion, 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6, Samsung Bioepsis, 2, sandoz,
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Background/Purpose: Ultrasound (US) may improve characterization of psoriatic arthritis (PsA) phenotypes and help pre-
dict disease outcomes. We aimed to assess whether US phenotypes are associated with clinical features and treatment out-
comes in patients with active PsA.

1489



Methods: We conducted a prospective cohort study of patients with active PsA prior to initiation of systemic therapy. Dis-
ease activity in various PsA domains was clinically assessed.

Baseline US assessment of inflammatory and structural lesions was conducted for the following features: synovitis, periteno-
nitis, tenosynovitis, new bone formation (NBF), bone erosion, and enthesitis for inflammatory (inflm) and structural (str)
lesions. The following treatment outcomes were analyzed: drug persistence, Disease Activity in PsA (DAPSA) change, and
DAPSA low disease activity (LDA) at 3-6 months.

Figure 1 - Pearson correlation coefficients (r) between ultrasound domains and measures of disease activity

Table 1 - The association between baseline ultrasound scores and change in DAPSA score from baseline to follow up visit at 3-6 months - GEE
linear regression model
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The correlation between various baseline clinical and US features was assessed (r >0.3 was considered moderate correla-
tion). The association between baseline US features and treatment outcomes were assessed using Cox proportional haz-
ards models (for drug persistence), linear models via GEE (for DAPSA change) and logistic GEE models (for DAPSA-LDA).
Models were adjusted for type of drug (targeted (t) vs. conventional DMARDs) and prior exposure to tDMARDs.

Results: A total of 135 treatment periods (107 patients) with PsA (49% females) were analyzed. The mean age and disease
duration were 47.7 (SD=13.7) and 4.7 (SD=6.8) years, respectively.

Highest correlations were found for US synovitis and peritonitis with physician global assessment (PhyGA) and swollen joints
(Figure 1). PhyGA correlation with other US features was low. Synovitis and peritenonitis US scores correlated moderately
with CRP and tender joints. Tenosynovitis and enthesitis-inflm showed moderate correlation with swollen joints and enthe-
sitis score, respectively.

Drug persistence was analyzed in 105 treatment periods (40% drug discontinuation). The only US feature associated with
drug discontinuation was US erosion score (adjusted Hazards Ratio 1.28, 95% confidence interval 1.03, 1.61).

87 treatment periods were analyzed for DAPSA response at 3-6 months (54% achieved DAPSA-LDA). No association was
found between any US feature and DAPSA-LDA. Greater reduction in DAPSA scores was associated with higher baseline
synovitis, peritenonitis and enthesitis-str scores (Table 1). Restriction of the analysis to users of TNFi (N=41) resulted in
numerically higher effect sizes for several US features.

A multivariable analysis was performed to assess which components of DAPSA are influenced by US features (Figure 2). We
found significant associations between US synovitis and reduction in pain (b= -1.28), US NBF and increase in CRP (b= 1.00),
US tenosynovitis (b= -1.76) and peritenonitis (b= -0.97) and reduction in swollen joint count. None of the US features were
associated with changes in tender joint count.

Figure 2 - The association between baseline ultrasound scores and change in DAPSA components from baseline to 3-6 months: 2A. CRP; 2B.
Pain; 2C. Swollen joint count; 2D. Tender joint count. GEE linear models adjusted for medication type and exposure to tDMARDs
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Conclusion: Discordance between imaging and clinical features of PsA exists. Sonographic synovitis, peritenonitis and
tenosynovitis correlate more strongly with clinical features of disease activity and response outcomes.

Disclosure: J. Gutierrez Manjarrez: None; S. Thib: None; R. Cook: None; L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Frese-
nius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz, 5, UCB, 2, 5.
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Background/Purpose: It has been reported that more than a quarter of patients with polymyalgia rheumatica (PMR) have
subclinical giant cell arteritis (GCA). It remains unclear if all PMR patients should have ultrasound assessment for subclinical
GCA or if there are certain phenotypes of patients that are more at risk of having subclinical GCA.

Methods: Newly diagnosed PMR patients who met a clinical diagnosis for PMR, verified by two rheumatologists were
examined with vascular ultrasound (US) of their temporal and axillary arteries. US of all 6 branches of the superficial temporal
and both axillary arteries was performed using a GE P9 device. Sonographic abnormalities considered indicative of vasculitis
in the temporal arteries included the halo sign and non-compressible arteries with a thickened intima-media complex. An
intima-media thickness of 0.42mm for the common superficial temporal branch, 0.34mm for the frontal branch, and
0.29mm for the parietal branch was considered positive. In the axillary arteries, a halo sign, and an intima-media thickness
of >1.0mm was considered positive. Clinical and laboratory characteristics were recorded. Halo scores were calculated
for positive cases. Ultrasound findings were compared to a cohort of GCA patients.

Results: 91 patients with newly diagnosed PMR and 57 patients with newly diagnosed GCA were included. ACR/EULAR
classification criteria were met in 67 of those with PMR (primarily due to prior corticosteroid use in primary care resulting in
normal ESR/CRP) and all of those with GCA. Of the 91 patients with PMR, 16 were identified as having subclinical GCA
on ultrasound (17.5%).

Figure 1: Results
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The mean age at time of diagnosis was 69 years for those with PMR, 70 years for those with subclinical GCA in PMR and
74 years for those with GCA. Males were more likely to have subclinical GCA in PMR, accounting for 12 (75%) of the subclin-
ical GCA group compared to 27 (36%) of the pure PMR group (p=0.045). The mean ESR at baseline for those with subclin-
ical GCA in PMR was higher than those with isolated PMR; 49mm/hr compared to 38mm/hr (p=0.18).

The extent of involvement of the temporal and axillary arteries of the 16 patients in the subclinical GCA group was compared
to a cohort of 57 GCA patients. The total halo count was similar for both subclinical GCA in PMR and classic GCA patients at
4.33 and 4.36 respectively. However, GCA patients had higher halo scores in both temporal and axillary vessels of 13.17
and 13.28 respectively, compared to those with subclinical GCA with halo scores of 4.68 and 9.75. This suggests that
patients with subclinical GCA in PMR have less vessel wall oedema than those with GCA. The subclinical GCA group had
higher halo scores in the axillary arteries versus the temporal arteries, (p=0.0074) suggesting a predilection for the axillary
vessels.

Conclusion: Patients with subclinical GCA had higher halo scores in the axillary arteries compared to the temporal arteries
suggesting an extracranial phenotype. Male gender and a higher ESR at the time of PMR diagnosis appear to be risk
markers for subclinical GCA though this requires analysis in larger cohorts of patients.

Disclosure: S. Cowley: None; C. Kirby: None; P. Harkins: Janssen, 5; R. Conway: AbbVie/Abbott, 5, 6, Celltrion,
5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novartis, 5, UCB, 6, Viatris, 6; D. Kane: None.

Figure 2: Axillary artery with halo sign

Figure 3: Temporal artery with halo sign
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Background/Purpose: Interstitial lung disease (ILD) is a common manifestation of idiopathic inflammatory myopathies (IIM)
ranging up to 78% in IIM and is a key contributor to hospitalization, excess morbidity and mortality. In-vivo visualization evi-
dence of ongoing tissue remodeling in IIM-ILD is scarce. In this study, we aimed to quantify and compare fibroblast activa-
tion in the lungs of IIM-patients and control subjects using 68Ga-labelled inhibitor of Fibroblast-Activation-Protein based
(68Ga-DATA.SA.FAPI) positron emission tomography combined with computed tomography (FAPI PET/CT) imaging.

Methods: Patients with IIM recruited prospectively from the rheumatology outpatient clinic, and control subjects without
rheumatic conditions or ILD recruited from the cardiology outpatient clinic underwent FAPI PET-CT imaging. Pulmonary
FAPI accumulation was assessed by measuring the maximal standardized uptake (SUV) value (SUVmax) and mean SUV
(SUVmean) over the whole lung (wl) using the liver as internal reference, respectively. Values of SUV were compared across
IIM patients with and without ILD and controls using analysis of variance test and displayed as mean ± standard deviation
(SD). Standard-of-care procedures such as high-resolution computed tomography (hr-CT) and pulmonary function testing
(PFT) were performed in all IIM-patients at baseline and in patients with ILD at follow-up.

Results: The clinical characteristics of patients with IIM (14 patients with ILD confirmed by hr-CT and 5 non-ILD patients with
primary muscular affection) and control subjects (n=19) are displayed in Table 1. Three (n=3) patients in the control group
were excluded from analysis due to pulmonary disease or cardiac decompensation. In individuals with IIM-related ILD,
whole-lung 68Ga-DATA.SA.FAPI uptake assessed by wlSUVmax (Figure 1A) and wlSUVmean (Figure 1B) corrected for the
liver was significantly increased as compared to both non-ILD IIM patients and the control group. No differences of wlSUV-
max or wlSUVmean were observed between non-ILD IIM patients and the control group. FAPI uptake in the lungs correlated
significantly with pulmonary function tests, severity of dyspnea and serum concentration of acute phase reactants at base-
line. Moreover, IIM-patients with progressive ILD (defined as worsening in pulmonary function tests at 1-year follow up
and/or need for intensification of immunosuppressive therapy) had significantly increased pulmonary FAPI uptake at base-
line (Figure 2).

Conclusion: Our study demonstrates higher FAPI uptake in patients with IIM-ILD. Intensity of pulmonary FAPI accumulation
was associated with progression of ILD. Thus, 68 Ga-DATA.SA.FAPi PET/CT may serve as a useful non-invasive tool for risk
stratification of lung disease in IIM.

1494



Table 1: Demographic and clinical characteristics of participants at baseline. Abbreviations: DLCO, diffusion capacity of the lungs for carbon mon-
oxide; FVC, forced vital capacity; IIM: idiopathic inflammatory myopathy; ILD: interstitial lung disease; No./n, number; NSIP, nonspecific interstitial
pneumonia; OP, organizing pneumonia; SD, standard deviation; UIP, usual interstitial pneumonia

Figure 1: 68Ga-FAPI uptake in the lungs of IIM-patients and controls. A) Whole-lung maximal standardized uptake value; B) whole-lung mean stan-
dardized uptake value in myositis patients with or without interstitial lung disease and control subjects. Abbreviations: wlSUVmax (liver), whole-lung
maximal standardized uptake value in relation to liver; wlSUVmean (liver), whole-lung mean standardized uptake value in relation to liver; ILD, inter-
stitial lung disease, ns, not significant.
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Background/Purpose: Sprifermin, recombinant human fibroblast growth factor 18 (rhFGF-18), is being investigated as a
potential disease-modifying osteoarthritis drug. The Phase 2 FORWARD study demonstrated that intra-articular
(IA) sprifermin significantly and dose-dependently improved cartilage thickness in knee OA (KOA).Cartilage defects, the most
severe of which present as dABs, are known to increase in size with KOA progression and be associated with KOA pain and
incident knee replacement. This analysis investigates the impact of sprifermin treatment on dABs in KOA.

Figure 2: Baseline pulmonary 68Ga-FAPI accumulation and ILD progression. Boxplot demonstrating FAPI uptake determined by whole-lung mean
standardized uptake value (wlSUVmean) in relation to liver. IIM-patients with progressive ILD (Progressors) were defined as worsening in pulmo-
nary function tests at 1-year follow up and/or need for intensification of immunosuppressive therapy. Non-progressors were defined as patients
with myositis-related ILD with forced vital capacity reduction of less than 5%, diffusion capacity of carbon monoxide reduction of less than 10%,
and stable respiratory symptoms. Abbreviations: wlSUVmean (liver), whole-lung mean standardized uptake value in relation to liver.
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Methods: In FORWARD, participants (pts) were randomized 1:1:1:1:1 to 3 weekly IA injections (1 cycle) of either PBO or
sprifermin 30 μg or 100 μg every 6 or 12 months (Q6M, Q12M) for 18 months, then followed through year 5. The modified
(with baseline [BL] and ≥1 post-BL MRI) intent-to-treat (mITT) and subgroup at risk (mSAR, enriched for more severe KOA
[BLWOMAC Pain ≥40, minimummedial or lateral joint space width {mJSW} 1.5-3.5 mm]) populations were analyzed. dABs,
derived from manual, quality-controlled cartilage and subchondral bone segmentations, were computed as the percentage
(%) of the total area of subchondral bone not covered by cartilage of femorotibial joint (FTJ) regions. Measurements were
analyzed at BL and Week 104 (W104) for the a) 30 and 100 μg arms individually, b) 30 and 100 μg arms combined, and
c) pts with BL dAB. No imputation was performed for missing data; only descriptive data are provided.
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Results: Characteristics at BL showed 52% (n=255/494) of the mITT population had some FTJ dAB (Table 1); in the SAR,
61% (n=98/161). Those with FTJ dAB at BL had more severe radiographic disease by Kellgren-Lawrence (KL) grade (44.3%
vs 17.6% KL3) and medial mJSW (3.6 mm vs 3.9 mm).Baseline dABs were associated with more structural progression by
quantitative cartilage thickness measures, independent of treatment arm (Table 1). Table 2 presents the %dAB and absolute
change from BL (CFB) in %dAB data for the 6 FTJ regions analyzed. Of these, the weight-bearing (central) medial femur
(cMF) showed the greatest %dAB (range 1.74-4.75) in the different treatment arms at BL in the mITT (Table 2). In the medial
compartment, the absolute %dAB CFB at W104 also tended to be greater (worse) in the PBO- (range 1.04-1.22) vs the
sprifermin-treated arms (eg, range 0.38-0.79 for sprifermin 100 μg combined), with the cMF showing the greatest differen-
tiation. The degree of the differences in longitudinal changes between treatment arms in the medial compartment was more
pronounced in the mSAR than mITT population, eg, W104 CFB of cMF %dAB mSAR 3.56 vs 1.01 and mITT 1.22 vs 0.79 in
the PBO vs sprifermin 100 μg combined group. Yet, little difference was seen in the longitudinal changes in %dAB between
the sprifermin- and PBO-treated arms in the lateral compartment.

Conclusion: The presence of dAB appears to be associated with more severe radiographic OA and structural progression
of KOA. Sprifermin treatment, particularly at the highest dose, appears to slow the increase (worsening) of dAB compared to
PBO, especially in the medial compartment. Further evaluation of these findings and the relationship of dAB with symptom-
atic outcomes is warranted, including in prospective clinical trials.

Disclosure: F. Eckstein: 4P Moving, 2, Kolon Tissue Gene, 2, Merck, 2, Novartis, 2, TrialSpark, 2;W. Wirth: Chondro-
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2, 6, Stryker, 2, Takeda, 2, TrialSpark, 2; M. Hochberg: TrialSpark, 2; A. Guermazi: BICL, LLC, 11, ICM, Coval, Trial-
Spark, TissueGene, Medipost, 2, Novartis, 2, Pfizer, 2; J. Andrade: TrialSpark, 3, 11; L. Zhao: TrialSpark, 3, 11;
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Background/Purpose: Multispectral optoacoustic tomography (MSOT) is a novel imaging platform that combines ultra-
sound (US) with optoacoustic imaging to allow non-invasive in vivo quantification of key metabolites of inflammation such
as hemoglobin (Hb), oxygen saturation (SO2), and collagen and lipid levels by analyzing the wavelength spectra of the target
tissues when exposed to near-infrared laser light (Regensburger AP, Biomedicines (2021)). MSOT has already proven capa-
ble of identifying arthritis and enthesitis in patients with PsA and RA (Tascilar K, Rheumatology (2023)). In our study, we
aimed to assess metabolic and inflammatory changes at the entheses in patients with psoriasis (PsO), PsA, and healthy con-
trols (HC) using MSOT in order to identify new potential imaging biomarkers for enthesitis.

Methods: A cross-sectional study in bDMARD-naïve PsA and PsO patients and HC was performed. Participants underwent
sequential clinical, US and MSOT examination of six entheses (lateral humeral epicondyle, distal patellar tendon attachment,
Achilles). MSOT wavelength spectra were determined and the corresponding values of Hb, SO2, collagen, and lipid were
quantified. Mean differences between groups were calculated using linear mixed effects models. MSOT-measured analytes
were compared between tender and non-tender entheses and between entheses with and without OMERACT-defined US
anomalies. The study was approved by the Ethics Committee of the University of Erlangen-Nuremberg (464_18 B; 7) and
was registered as a clinical trial (DRKS00024360).

Table 1 – Clinical and demographic characteristics

Table 2 –Mean overall measurements of MSOT-measured metabolite levels across all examination sites by study group and mean difference from
healthy controls
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Results: Ninety participants were included (30 PsO, 30 PsA, 30 HC). Clinical and demographic characteristics are shown in
table 1.540 entheses were clinically assessed, 540 US and 830 MSOT scans were obtained. Comparing MSOT wavelength
spectra, significant differences from HC emerged for PsA between 800 nm and 1064 nm, and for PsO between 930 nm and
1100 nm (Figure 1). The corresponding metabolites distribution was obtained. Both PsA and PsO patients showed signifi-
cantly increased oxygenated Hb (PsA: p=0.005; PsO: p=0.001) and SO2 (PsA: p< 0.001; PsO, p=0.001) levels and
decreased collagen signals (PsA: p< 0.001; PsO: < 0.001) compared to HC, with more pronounced changes in the PsA
group (Table 2). Significantly lower collagen levels (p=0.01) and increased signal for lipids (p=0.02) were recorded in tender
entheses compared with non-tender ones. The presence of at least one US anomaly was associated with a significant pos-
itive difference in SO2 (p=0.003).

Conclusion: PsO and PsA patients show a distinct entheseal metabolic profile that is common to all psoriatic patients inde-
pendently from clinical and US-detected signs of inflammation, thereby supporting the notion of a psoriatic disease spec-
trum characterized by varying degrees of musculoskeletal inflammation. Furthermore, MSOT can detect differences
between inflamed and uninflamed entheses that are more pronounced in PsA than in those with skin psoriasis alone.
Research efforts should now focus on defining MSOT cutoff values for enthesitis and longitudinal analyses should be con-
ducted to assess the utility of MSOT as a risk stratification tool for the risk of progression to PsA in at-risk patients.

Disclosure: F. Fagni: Eli Lilly, 6, Galapagos, 6, Novartis, 6; K. Tascilar: None; R. Noversa de Sousa: None; S. Bayat:
EI Lilly, 5; L. Sollfrank: None; A. Kleyer: None; M. Sticherling: EI Lilly, 5, El Lilly, 6, Janssen, 5, 6, Novartis, 5, 6;
A. Regensburger: None; F. Knieling: None; G. Schett: None; M. Waldner: None; D. Simon: Janssen, 5.

Figure 1 – MSOT wavelength spectra for psoriasis, psoriatic arthritis and healthy controls stratified by examination site.
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Recombinant Zoster Vaccination Among U.S. Veterans Receiving
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Background/Purpose: Patients receiving immunosuppressive therapies are known to have a higher risk of herpes zoster
and subsequent complications compared to the general population. The recombinant zoster vaccine (Shingrix, hereafter
referred to as “RZV”) has been shown to be both safe and efficacious among such patients. In 2021, the Centers for Disease
Control and Prevention (CDC) and the Food and Drug Administration (FDA) updated their recommendations and approval
for the administration of RZV to include all immunosuppressed adults (any age). We assessed patient characteristics asso-
ciated with RZV vaccination rates among U.S. veterans.

Methods:We performed a cross-sectional observational study using national Veterans Affairs (VA) data from the VA Corpo-
rate Data Warehouse. The study population included all VA patients aged ≥ 18 who were prescribed at least one immuno-
suppressive medication (including conventional synthetic (cs) DMARDs, biologics, and targeted synthetic (ts) DMARDs) for
≥ 90 days between 2017 and 2023. We identified patients with one or more doses of RZV documented. We examined
whether demographic and clinical characteristics (age, sex, race, ethnicity, rurality of residence, medication type, rheumatol-
ogy specialty care) were associated with receiving RZV using multivariate logistic regression, accounting for clustering by
facility and report the predicted marginal proportions of patients vaccinated.

Results: We identified 142,336 veterans across 130 facilities as prevalent users of csDMARDs, biologics, or tsDMARDs
between 2017 and 2023 (Table 1). Most patients were male (85.8%), white (73.6%), non-Hispanic (89.2%), and lived in
urban areas (64.0%). Mean age (SD) was 66.5 (14.0) years. Of these patients, 34.8% had received at least two doses of
RZV (fully immunized), 7.7% had received 1 dose of RZV, and 57.4% had not received any doses of RZV. Multivariate logistic
regression revealed the largest differences in vaccination rates were for patients < 50 years vs ≥ 50 years (11.2% vs 47.8%,
p < 0.05), African American vs white patients (36.9% vs 43.8%, p < 0.05), and those without a recent visit with a rheumatol-
ogist vs those with at least one rheumatology visit since 2018 (38.8% vs 46.0%, p < 0.05; Table 2). Patients receiving
tsDMARDs (vs receiving neither a biologic nor tsDMARD) were more likely to receive at least 1 dose of RZV (48.6% vs
41.8%, p < 0.05).

Conclusion: Among adult U.S. veterans receiving immunosuppressive medications, less than half have received at least
one dose of RZV. Patients under 50 years old were least likely to have received RZV, likely reflecting a lag in implementing
updated CDC guidance for this group. Quality improvement efforts should specifically focus on younger patients and African
American patients. Future work should explore the development of population-health management tools (such as clinical
dashboards in electronic medical records) to support quality improvement in RZV administration rates for immunosup-
pressed patients.
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Disclosure: S. Abada: None; J. Li: None;G. Tarasovsky: None;C.Wilson: None; J. Yazdany: Astra Zeneca, 2, 5, Aur-
inia, 5, Gilead, 5, Pfizer, 2; M. Whooley: None; G. Schmajuk: None.
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Background/Purpose: Screening for latent tuberculosis (TB) is recommended prior to starting biologics or targeted syn-
thetic DMARDs (b/tsDMARDs). With a growing number of these drugs available in rheumatology, it is important to investi-
gate whether TB screening practices have kept pace with recommendations. Using national data, we aim to describe the
proportion of new users of a b/tsDMARD who were screened for TB, and evaluate potential gaps in testing by drug type,
patient characteristics and practice.
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Methods: Data come from RISE, an electronic health record-based registry of US rheumatology practices with linkage to
Medicare Parts A, B, and D claims. Individuals in RISE with continuous Medicare enrollment in 2017 and 2018 who were
new users of a qualifying b/tsDMARD in 2018 in Medicare were included. New users were defined as those with a prescrip-
tion for a b/tsDMARD in 2018 but no prescription (in Medicare or RISE) in the year prior. Use of b/tsDMARDs, information on
TB testing (IGRA, TST or medical exception), and patient demographics were extracted from Medicare and RISE, to gather
the most comprehensive data on b/tsDMARD use and TB testing. We calculated the proportion of patients tested in either

Table 1. Percent of new b/tsDMARD users screened for TB within 1 year and 3 years with a 30 day grace period overall and by TB screening
method.

Figure 1. Proportion of new b/tsDMARD users screened for TB by DMARD type.

Figure 2. Proportion of new b/tsDMARD users screened for TB by practice among practices with at least 20 patients.
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RISE or Medicare claims in the year prior to the new b/tsDMARD, consistent with the Quality Payment Program measure. In
a sensitivity analysis we permitted TB screening in the 3 years before up to 30 days after the patient’s start date. We com-
puted screening rates by b/tsDMARD type. Using logistic regression we tested for differences in screening by age, sex,
race-ethnicity, insurance and socioeconomic status (using the area deprivation index). We calculated the proportion of
patients screened among practices with at least 20 new users.

Results: Among 2821 new b/tsDMARD users, mean age was 73±8.6 years, 72% female, 73% non-Hispanic White, 6.8%
Black, 4.7% Hispanic and 1.2% Asian. In the year prior to drug starts, 65.2% of patients had any TB screening documented,
including 61.8% with an IGRA, 4.7% with a TST, and 3.4% with a documented medical exception. In our sensitivity analysis,
77.9% had any TB screening (Table 1). Rates of screening within 1 year by drug type were greater or equal to the overall
screening rate for most drugs with the exception of JAKi (53.5%) and IL17i (10.4%) (Figure 1). In a fully adjusted logistic
regression, patients in the highest quartile of SES had significantly lower odds (OR=0.64; 95%CI 0.48-0.87) of being
screened within 1 year compared to the lowest quartile. 50 practices had at least 20 patients; screening rates ranged from
20-96.3% of patients (Figure 2).

Conclusion: Using a comprehensive data source that includes both registry data and Medicare claims, we found that
just over 1 in 3 new users of a b/tsDMARD did not receive TB screening within the recommended time window. When the
screening window was expanded, performance only slightly improved with approximately 1 in 4 new users not receiving
screening. Although lower TB screening rates for IL-17i may reflect greater uncertainty about TB risk with this drugmechanism,
emerging evidence suggests that TB risk for JAKi is significant. Filling these gaps in care are important areas for quality
improvement.

Disclosure: E. Roberts: None; G. Schmajuk: None; J. Yazdany: Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.
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Background/Purpose: New guidelines published in 2020 conditionally recommend HLA-B*58:01 allele testing for South
Asian and Black patients receiving allopurinol to reduce the risk of severe cutaneous adverse events. However, no data
exists on population-wide genetic testing rates. We investigated HLA-B*58:01 testing among allopurinol users in the Vet-
erans Health Administration (VHA) Healthcare System.

Methods: Using data from the VHA Corporate Data Warehouse (CDW), we identified facilities with structured fields available
for capturing HLA-B*58:01 test results. From these facilities, we identified all patients with a current, active prescription for
allopurinol as of December 2022. We assessed the proportion of patients with a documented HLA-B*58:01 test at any time
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within the CDW, by race or ethnicity. We repeated this analysis among incident users of allopurinol (defined as users with a
prescription in 2022 and no allopurinol use in the preceding 3 years). Finally, we examined variation in HLA-B*58:01 testing
among self-identified Asian or Black patients by VHA facility, among facilities with ≥ 20 eligible patients. We contacted the
top performing facility to learn about local workflows for obtaining genetic testing for allopurinol users.

Results: Only 40 out of 130 facilities had a structured field available for capturing HLA-B*58:01 test results. We identified
79,361 users of allopurinol at these facilities; 98% of them were male, and mean age was 70 years (SD 12). Among prevalent
users, 13.8% of Asian and 2.4% of Black patients were ever tested for the HLA-B*58:01 allele (Table). Among incident
users, testing was documented among 10.1% of Asian and 3.0% of Black patients. We observed wide variation in HLA-
B*58:01 testing across facilities (range 0% - 42.0%; Figure). The top-performing facility (proportion tested 42.0%) relayed
that they had developed an allopurinol order set and pharmacy workflow that prevented allopurinol prescribing prior to com-
pletion of genetic testing.
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Conclusion: Across the VHA Healthcare System, testing for HLA-B*58:01 in high-risk groups was very low, and variation
across facilities was high. Most facilities lack a structured field for HLA-B*58:01 results, which hinders measurement of qual-
ity gaps. In order to improve testing rates, facilities should consider implementing order sets or pharmacy "hard stops" that
require HLA-B*58:01 testing for high-risk groups.

Disclosure: J. Sullivan: None; A. Ware: None; G. Tarasovsky: None; C. Wilson: None; M. Whooley: None; J. Singh:
Other, 2, 6, 11, 11, 12, Adaptimmune Therapeutics, GeoVax Labs, Pieris Pharmaceuticals, Enzolytics Inc., Seres Ther-
apeutics, Tonix, Charlotte’s Web, 12, Atai life sciences, kintara therapeutics, Intelligent Biosolutions, Acumen pharma-
ceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, 12, speaker’s bureau of Simply Speaking, other,
12, received institutional research support from Zimmer Biomet Holdings. JAS received food and beverage payments
from Intuitive Surgical Inc./Philips Elec, Other, 12, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two labs Inc.,
Adept Field Solutions, Clinical Care options, Clearview healthcare partners, Putnam; J. Yazdany: AstraZeneca, 2, 5,
Aurinia, 5, Gilead, 5, Pfizer, 2; G. Schmajuk: None.
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Background/Purpose: In the treatment and follow-up of rheumatoid arthritis (RA) patients, it has become more
desirable to detect changes in disease activity through remote monitoring. Patient reported outcomes(PROs) might be use-
ful for this purpose. So far associations between PROs and changes in disease activity have been mostly investigated on a
continuous scale. However, in daily practice, and in line with the current recommendations, treatment decisions are mainly
based on the patient’s disease activity status. Earlier literature has shown that functionality, morning stiffness, health-related
quality of life (HRQoL), general health (GH), joint pain and fatigue change with the development and resolution of a dis-
ease flare.

Therefore, our aim is to determine if PROs that cover functionality, joint pain, morning stiffness, HRQoL, GH and fatigue are
sensitive to disease activity status alterations in patients with early and established RA.

Methods: Early RA patients from the tREACH trial and established RA patients from the TARA trial were included. Both
studies are multicentre, single-blinded trials with a treat-to-target approach. Treatment alterations were based on the dis-
ease activity score (DAS44) and PROs were collected at 3-montly intervals. The following PROs were studied: (1) the Health
Assessment Questionnaire-Disability Index(HAQ-DI), (2) morning stiffness severity (numeric rating scale, NRS 0-10), (3) the
3-level EQ-5D(EQ-5D-3L) (4) GH (visual analogue scale, VAS 0-100mm), (5) joint pain (NRS 0-10) and (6) fatigue (VAS
0-100mm).

1507



Disease activity status were defined as: (1) active disease (DAS≥2.4), (2) low disease activity (LDA, DAS< 2.4 and ≥1.6), and
(3) remission (DAS< 1.6). Differences in disease activity status between two consecutive visits were compared to changes in
PROs. Mean changes in PROs per disease activity status alteration were compared to stable disease activity status using
linear mixed models.

Results: A total of 587 early and 189 established RA patients were included. The median symptom duration (interquartile
range, IQR) was 0.4 (0.2-0.6) and 6.2 (4.1-8.9) years respectively. The mean DAS (95% confidence interval, CI) at baseline
was 3.0 (3.0-3.2) in the early and 1.0 (0.9-1.1) in the established RA group.

Figure 1A-F show the mean change (95%CI) in PRO after disease activity status alteration for early and established RA patients. * indicates that
change in PRO is significantly (p<0.05) different compared to stable disease activity status. Abbreviations: AD, active disease; EQ-5D-3L, 3-level
EQ-5D; HAQ-DI, health assessment questionnaire-disability index; LDA, low disease activity; NRS, numeric rating scale; R, remission; VAS, visual
analogue scale.
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Figure 1 shows the mean change in PROs per change in disease activity status(with 95%CI and significance). Changes in
HAQ-DI, morning stiffness severity, EQ-5D-3L, GH, joint pain and fatigue (in early RA) were in concordance with improve-
ment or worsening of the disease activity status. Changes from remission or LDA to active disease and vice versa had a big-
ger impact on the change in PRO compared to changes between LDA and remission.

Conclusion: HAQ-DI, morning stiffness, EQ-5D-3L, GH and joint pain are sensitive to changes in disease activity status.
These results suggest that aforementioned PROs may be helpful in remote monitoring of RA.

Disclosure: A. Loiojen: None; E. van Mulligen: None; A. van der Helm-van Mil: None; P. de Jong: None.
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Background/Purpose: Telehealth in rheumatology rapidly expanded in the wake of the COVID-19 pandemic, however it
remains unknown how provider perceptions of telehealth changed as the pandemic evolved and providers gained additional
experience with telehealth. In this project, we describe rheumatology providers’ perceptions of telehealth appropriateness
from 2021 - 2022, along with the clinical and demographic factors that align with telehealth appropriateness.

Methods: Providers at a single academic rheumatology practice in the U.S. documented their perception of telehealth
appropriateness by recording the Encounter Appropriateness Score for You (EASY) in their progress notes immediately fol-
lowing each in-person or telehealth encounter. The EASY score asks providers, “Which of the following encounter types
would have been most appropriate for TODAY’S visit? (Irrespective of the pandemic).” Response options include: (1) Either
in-person or telehealth acceptable; (2) In-person preferred; (3) Telehealth preferred. For this analysis, EASY scores 1 and
3 were consolidated into a single variable, “telehealth acceptable.” We analyzed changes in EASY scores and encounter
modality from 1/1/2021 – 10/30/2022. In addition, we analyzed the distribution of EASY scores according to patient demo-
graphic and clinical variables. This analysis was limited to return encounters.

Results: Over the study period, 27 providers documented EASY scores for 21,670 return encounters. Of these, 6,551
(30.2%) were rated as telehealth acceptable and 15,119 (69.8%) in-person preferred. The proportion of EASY scores rated
as telehealth acceptable declined over time, from approximately 47% in January 2021 to 25% from August 2021 - October
2022 (Figure 1). The proportion of visits that occurred by telehealth also declined from 33% in January 2021 to approxi-
mately 15% in 2022. The proportion of EASY scores matching the actual encounter type (indicating the appropriate type
of visit actually occurred) increased for all encounters from 69% in January 2021 to approximately 80% throughout 2022

1509



(Figure 2). Among the 27 providers, there was substantial variability in the proportion of visits each provider rated as tele-
health acceptable (median 35%, IQR 12-43%, full range 3-72%). Patient characteristics, including demographics, diagno-
ses, and patient-reported symptom severity (RAPID3), were related to telehealth appropriateness (Figure 3), with the
most telehealth acceptance among patients with RAPID3 scores indicating remission (45%) and the least acceptance with
high disease activity (22%).

Figure 2. Percent of encounters where the provider EASY score and encounter modality matched per month for telehealth encounters (blue), in-
person encounters (orange), and all encounters (black).

Figure 1. Provider ratings of telehealth appropriateness according to EASY scores (dotted lines) and actual visit modalities (bars) for all return
encounters with a documented EASY score, January 2021 through October 2022.
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Conclusion: Providers became progressively less likely to consider a visit appropriate for telehealth over the first half of 2021,
but then stabilized estimating approximately 25% of all return visits telehealth-appropriate. Frequency of telehealth visits followed
a similar pattern, though generally telehealth visits accounted for fewer than 25% of visits in 2022, suggesting that telehealth is
under-utilized. For example, providers report telehealth as appropriate in over 35% of encounters when the patient reports
low symptom severity, suggesting that this sub-population of patients could be a good target for increased telehealth use.

Disclosure: D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2; M. Solomon: None; R. Henao:
None; I. Smith: None; C. Howe: None; N. Economou-Zavlanos: None; B. Adagarla: None; T. Coles: Merck/MSD,
5, Pfizer, 5, Regenxbio, 2; A. Overton: None; J. Doss: None; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5,
Immunovant, 5, UCB, 2, 5.

Figure 3. Proportion of return encounters where EASY score indicated telehealth acceptable (EASY = 1 or 3), according to sociodemographics,
diagnoses, and RAPID3 scores from January 2021 – October 2022. Diagnoses are grouped using ICD-10 codes. Inflammatory arthritis includes
patients with rheumatoid arthritis, psoriatic arthritis, spondyloarthritis, and juvenile idiopathic arthritis. Abbreviations: PMR = polymyalgia rheuma-
tica; SLE = systemic lupus erythematosus; UCTD = undifferentiated connective tissue disease.
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Background/Purpose: Knee effusion-synovitis (ES) is an attractive target for therapeutic interventions in arthritis, since it is
associated with stiffness, pain, and disease progression to arthroplasty. Rapid, objective methods to assess ES on MRI are
desirable. Currently, ES is assessed by global user impression or semi-quantitative tools such MRI OA Knee Score
(MOAKS); these approaches have high inter-user variability, are insensitive for change if categories are broad, or are time-

Deep learning effusion segmentation result for one subject at baseline and follow-up
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consuming if scoring is detailed. To address these limitations, we have developed a novel deep learning (DL) approach to
automatically measure ES volume (DL-ES), with high inter-rater reliability ICC=0.96 vs. human expert readers [1].

Here, we automatically generated ES volumes in a from a large subset of Osteoarthritis Initiative (OAI) dataset and
assessed validity vs. other imaging scoring systems and clinical findings.

Methods: Total of 4659 MRIs from 1165 individuals with baseline (BL) and 1-year follow-up MOAKS and WOMAC scores
were available from the OAI dataset. Scans were processed using a custom IMaskRCNN DL model, previously trained on
700 MRI slices with gold-standard effusion labels from an expert radiologist.

Cases with follow-up time>11 months, total WOMAC score >0, and KL grades < 4 were analyzed(n=656). Criterion validity
of DL-ES was assessed through comparison of BL and 1-year change(Δ) in volume with MOAKS whole knee effusion and
WOMAC scores via Kendall’s tau and Spearman rank correlation. Differences in DL-ES volumes between KL grades were
evaluated via Kruskal-Wallis test.

Results: DL-EF calculation took 35 seconds/scan (Fig1). Median (IQR) baseline DL-ES volume was 19.8 (15.6-26.2) mL,
with median (IQR) 1-year Δ of 1.3 (-2.1-5.3) mL. Median (IQR) DL-ES volume at BL increased significantly with BL KL Grade
[17.3 (13.7-21.2) mL, 19.9 (15.8-26.0) mL, and 24.1 (18.4-31.9) mL for KL grades 1,2, and 3, respectively, p< 0.0001].
There was no significant difference in 1-year Δ in DL-ES between BL KL grades.

Deep-Learning Extracted Effusion-Synovitis Volume in cases with Kellgren-Lawrence Grades 1,2, and 3.

Kendall’s tau=0.30 (95% C 0.24-0.36, p<0.0001)
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There was significant moderate positive correlation between DL-ES and MOAKS effusion BL and Δ scores [Kendall’s
tau=0.27 (95% CI 0.21-0.32, p< 0.0001) and 0.30 (95% C 0.24-0.36, p< 0.0001), respectively].

DL-ES volumes showed a small significant positive correlation with WOMAC pain [Spearman’s rho=0.11 (95% CI
0.033-0.18, p=0.005) and 0.1 (95% CI 0.03-0.18, p=0.007) for BL and Δ, respectively], and WOMAC stiffness [Spearman’s
rho= 0.08 (95% CI 0.01-0.16, p=0.03) and 0.11 (95% CI 0.04-0.19, p=0.004 for BL and Δ, respectively].

Conclusion: ES volume measured automatically using DL shows promising correlations to manual semiquantitative effusion
scoring (MOAKS) and clinical features of knee arthritis (pain and stiffness). As others have found when measuring ES in other
ways, we found higher (KL) grades (e.g., 3-4) were associated significantly with larger effusions. These results demonstrate
validity of the proposed method for fully automated knee effusion quantification, which may ultimately prove useful in clinical
care and clinical trials. [1] Felfeliyan et al., Improved-Mask R-CNN: Towards an accurate generic MSKMRI instance segmen-
tation platform, CMIG 2022

Disclosure: B. Felfeliyan: None; S. Wichuk: None; A. Hareendranathan: None; J. Ronsky: None; J. Jaremko: None.
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Background/Purpose: COPA syndrome is a rare, severe monogenic autoinflammatory/autoimmune disorder with
variable penetrance, most commonly affecting the lungs and joints. It is caused by dominant negative mutations located in
a specific hot spot (from the 7th to the 10th exons) of the COPA gene on chromosome 1, encoding the α subunit of the
COP1 complex involved in protein transport from the Golgi apparatus to the endoplasmic reticulum. COPA syndrome is
associated with autoimmunity and upregulation of both the type 1 interferon pathway and T helper-17 cells. Clinical manifes-
tations usually start during childhood, but late-onset diseases have been described with up to 30% of asymptomatic car-
riers. We aimed to identify additional novel non-synonymous variants (NSV) in COPA and to describe their associated
phenotypes.

Methods: All individuals from a large institutional biobank of adults with available whole-exome sequencing (WES) data were
included in this study. All NSV from the 7th to the 10th exons of COPA were identified and annotated according to allele fre-
quency reported in an online database (gnomAD) and functional predictive tools (SIFT, POLYPHEN-2, and CADD score).
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Medical record review was performed for all NSV-carrying individuals to collect personal and family medical history as well as
results of autoantibody testing and chest imaging obtained through routine clinical care.

Results: Among the 53,364 adults with available WES data, 24 unique NSV in the COPA hot spot were identified in a total of
48 individuals (prevalence 0.09%, Table 1); 33 were women (69%), median age at medical record review was 51.7 years
(IQR 39.6, 64.5). Only one NSV (p.R281Q) had been previously reported as a mutation in a COPA syndrome. This patient
developed seronegative RA at age 18 and autoimmune hepatitis at age 35 without clinically diagnosed COPA syndrome.
All other identified NSV were novel to COPA syndrome: 15 with a frequency < 0.0001 and 8 never previously identified so
unable to estimate known frequency. Deleterious impact was predicted by both SIFT and POLYPHEN-2 for 12 variants
(50%). Autoimmune or inflammatory disease was reported for 21 of the 48 carriers (44%); median age at disease onset
was 42.9 years (IQR 28.2, 56.0; Table 2). 19/21 (91%) had adult-onset of these diseases. Inflammatory arthritis occurred
in 6 patients, 4 diagnosed as rheumatoid arthritis (RA). Interstitial lung disease was observed in 5 patients. Five patients
had psoriasis and/or Crohn’s disease. Antinuclear antibodies, anti-CCP, and rheumatoid factor were positive for 9/15, 3/8
and 4/9 patients, respectively. A family history of autoimmune/inflammatory disease was reported in 9 patients. Two individ-
uals died, both from acute on chronic heart failure, at ages 64 and 79.

Conclusion: In this first investigation of COPA in a large adult biobank, we identified 23 novel NSV beyond the known causal
mutations and described associations with inflammatory and autoimmune diseases among nearly half of SNV, most of
which were adult-onset. If functional impact of the newly identified NSV is proven, rare exonic NSV in COPA could contribute
to the genetic architecture of several common autoimmune and inflammatory phenotypes.

Table 1. List of the identified non-synonymous variants in the COPA hot spot. *CADD score: Combined Annotation Dependent Depletion score,
variants with scores over 20 are predicted to be the 1% most deleterious possible substitutions in the human genome. MAF: minor allele fre-
quency, SNP: single nucleotide polymorphisms.
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) and adult-onset Still’s disease (AOSD) are part of the
non-familial (sporadic) systemic inflammatory disorders and are frequently mentioned as being the same disease occurring
at different ages. However, they are studied disconnectedly leading to lost opportunities in therapeutic innovation and vari-
ability in clinical management. In this context, the European Alliance of Associations for Rheumatology (EULAR) and the Pae-
diatric Rheumatology European Society (PReS) established a Task Force to issue the first recommendations for the
diagnosis and management of sJIA and AOSD, acknowledging they are the same disease. The following work was under-
taken to inform the Task Force. The objective was to analyze the prevalence of clinical manifestations (including complica-
tions) and laboratory findings in sJIA and AOSD.

Methods: Two systematic reviews (SRs) were performed. The first SR included cohort studies comparing sJIA vs AOSD
with a description of clinical and biological manifestations (including complications) and with more than 20 patients per group
(“prevalence SR”); the second SR identified studies in which biomarkers were tested in both diseases and their diagnostic
performance evaluated (“diagnostic SR”). Medline (via PubMed), Embase, and Cochrane Library were systematically
searched. The risk of bias was assessed with an adapted form of the Hoy scale for prevalence studies in prevalence SR
and with the QUADAS in the diagnostic SR. We performed meta-analyses of proportions for the different qualitative descrip-
tors using the Stata command metaprop.

Results: Eight studies were included in the prevalence SR (n= 1005 participants) and 33 in the diagnostic biomarker
SR. There was no difference in the pooled estimated prevalence of clinical manifestations between sJIA and AOSD, except
for myalgia, sore throat, and weight loss, which were more frequently reported in AOSD, as they are likely ascertained
incompletely in sJIA, especially in young children (Figure 1). Except for AA amyloidosis, more frequent in sJIA, there was
no statistical difference between sJIA and AOSD in terms of complication prevalence (Figure 2). Likewise, biological findings
did not differ between groups (Figure 3). Ferritin, S100 proteins and interleukin-18 were the most frequently used diagnostic
biomarkers, and showed overlapping diagnostic performance parameters in sJIA and AOSD.

Conclusion: All these similarities argue for a continuum between sJIA and AOSD. We postulate that a common name is
warranted, as well as a novel common set of classification criteria and disease activity score.
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Figure 2. Prevalence (pooled estimates) of complications in sJIA and AOSD. Values are pooled estimates of prevalence (CI95%). For each param-
eter, prevalence is represented in black for sJIA and in grey for AOSD. 1In Neau 2022, the details of MAS, thrombotic microangiopathy, tampo-
nade, myocarditis and interstitial lung disease for each group (sJIA and AOSD) have been obtained directly from the authors (not published
data). 2Heterogenity is summarised visually by asterisks: *, low heterogeneity (I2 <50%); **, moderate heterogeneity (50 < I2< 75%); ***, high het-
erogeneity (I2> 75%). 3Heterogeneity between groups is statistically different if p<0.05. 4Note that for Neau 2022, the authors reported a total
n=26 in the published data, but in their Excel file n=24 (12 in sJIA group, 12 in AOSD group), so we considered n=24 for our meta-analysis. 5 Only
one study (Neau 2022) reported on the frequency of thrombotic microangiopathy, tamponade, myocarditis or pulmonary hypertension, and so
meta-analysis was not performed for these complications.

Figure 1. Prevalence (pooled estimates) of clinical manifestations in sJIA and AOSD. Values are pooled estimates of prevalence (95% CI). For each
parameter, prevalence is represented in black for sJIA and in grey for AOSD. 1Heterogenity is summarised visually by asterisks: *, low heteroge-
neity (I2 <50%); **, moderate heterogeneity (50 < I2< 75%); ***, high heterogeneity (I2 > 75%). 2This line gives the arthritis pooled estimate preva-
lence without one study by Inoue 2016, because it had a very low rate of arthritis in both age groups, accounting for the large part of variability
when taken into account. CI, confidence interval.
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Figure 3. Prevalence (pooled estimates) of modified biological features in sJIA and AOSD Values are pooled estimates of prevalence (CI95%). For
each parameter, prevalence is represented in black for sJIA and in grey for AOSD. 1Heterogenity is summarised visually by asterisks: *, low hetero-
geneity (I2 <50%); **, moderate heterogeneity (50 < I2< 75%); ***, high heterogeneity (I2 > 75%). For details of the I^2s and p-values of each group,
please refer to the supplementary material. 2Heterogeneity between groups is statistically different if p<0.05. For details of p-values, please refer to
the supplementary material. ANA, antinuclear antibody – CI, confidence interval – Hb, haemoglobin – RF, rheumatoid factor.
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Background/Purpose: Still’s disease is a rare inflammatory disorder, these patients have a highly heterogeneous disease
according to age of onset, clinical presentation, presence of life-threatening complications, and outcomes. Thus, we aimed
at deriving and validating disease clusters in a multicentre, observational, prospective study to stratify these patients.

Methods: Patients included in GIRRCS AOSD-study group and AIDA Network Still Disease Registry were selected to be
assessed in this analysis if clinical variables selected for cluster analysis were available [i.e., age, systemic score, erythrocyte
sedimentation rate (ESR), C reactive protein (CRP), and ferritin]. A cluster analysis was performed to devise deeper levels of
categorization. The k-means algorithm with Euclidean metric was performed, setting 100 random assignments to the cluster
seeds. Z-scores were also provided to account for the different units of the selected variables. The Elbow plot was used to
devise an adequate number of clusters, avoiding too large choice which could underwent to overfitting. Besides the cluster
plot enabled the view of the separation among clusters using the first two principal components. After that a descriptive
assessment of the clusters was performed.

Results: By combining clinical selected variables, the K-means clustering assessment provided 4 clusters based on means
standardized according to z-scores on 349 patients. The "within" and "between" separation properties were also derived.
Within cluster sum of squares (SS) by cluster was estimated: i. cluster 1: 251.69; ii. cluster 2: 283.22; iii. cluster 3: 159.98;
iv. cluster 4: 323.76. SSbetween/SStotal was derived to be 41.5%. The latter is not particularly high, but not affected by over-
fitting phenomena. In fact, the derived clusters showed reasonable "within" and "between" variability properties. After that,
randomly sampling 50% of the original records, the same number of clusters was provided by the elbow plot with a similar
SSbetween/SStotal of 42.6%.

All clusters mainly presented fever, skin rash, and joint involvement but each one of these has some different clinical features from
others. Cluster 1 ("Juvenile/Transitional") was composed by 115 patients distinguished by the lowest value of age and character-
ized by skin rash myalgia, sore throat, and splenomegaly. Cluster 2 ("Common") included 128 patients identified by the lowest
levels of ESR, ferritin, and systemic score; multiorganmanifestations were less frequently observed. Cluster 3 ("Hyperferritinemic")
comprised 31 patients categorised by the highest levels of CRP and ferritin, they were characterized by fever and joint involve-
ment. Cluster 4 ("Catastrophic") contained 75 patients derived by the highest values of age and systemic score. Myalgia, sore
throat, liver involvement, and life-threatening complications, leading to a high mortality rate, were observed in these patients.

Conclusion: Four patient clusters in Still’s disease may be recognized by a multidimensional characterization. Each one of
these has some different clinical features from others; cluster 4 was burdened by an increased rate of life-threatening com-
plications and mortality, suggesting a more severe patient group.

Disclosure: P. Ruscitti: None; A. Vitale: None; I. Di Cola: None; R. giacomelli: None; L. Cantarini: None.
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Background/Purpose: Macrophage activating syndrome (MAS) is a rare, potentially fatal complication of systemic juvenile
idiopathic arthritis (sJIA) and adult-onset Still’s disease (AOSD). MAS (a form of secondary HLH) is associated with overpro-
duction of proinflammatory cytokines, such as interferon gamma (IFNγ). The REAL-HLH study assessed the real-world utili-
zation of emapalumab, an anti-IFNγ antibody, among patients in the US. Treatment patterns and outcomes in patients with
MAS secondary to Still’s disease and treated with emapalumab are presented.

Methods: A retrospective medical chart review conducted across 33 US hospitals identified patients treated with≥1 dose of
emapalumab between November 20, 2018 and October 31, 2021. Data extracted on the subset of patients with MAS sec-
ondary to Still’s disease from the time of emapalumab initiation to end of data availability, death, or study end (December
31, 2021) were analyzed.

Results:Of the 105 patients identified, 10 had Still’s disease (sJIA, n=9; AOSD, n=1). Most patients were female (8/10; 80%)
and white (6/10; 60.0%). At diagnosis, mean (SD) age was 5.6 (6.4) years, and 70% (7/10) of patients met the 2016 ACR
MAS diagnostic criteria. At diagnosis, the patient with AOSD was 22 years of age. At time of emapalumab initiation, all
patients had received or were receiving other HLH-related therapies, including corticosteriods and anakinra; 60% of patients
were in the intensive care unit. Emapalumab was mainly initiated to treat refractory (4/10; 40%), recurrent (3/10; 30%), or
progressive (2/10; 20%) disease. Median (range) time from diagnosis to emapalumab initiation was 13.0 (1, 101) days,
and median (range) treatment duration was 65.5 (25, 367) days. Emapalumab treatment doses are shown in the Table.
Median (range) number of emapalumab doses was 15.5 (2, 35). The majority of patients achieved normal levels of ferritin
(5/10; 50%), fibrinogen (6/10; 60%), platelets (8/10; 80%), alanine transaminase (8/10; 80%), absolute neutrophil count
(9/10; 90%), and absolute lymphocyte count (9/10; 90%) during treatment. Median time to first normalization of these labo-
ratory parameters ranged from 7 to 46 days. Overall survival and 12-month survival probability following emapalumab initia-
tion was 90% (9/10) for patients with Still’s disease. One patient died due to uncontrolled viremia, which was deemed by the
investigator to be unrelated to the clinical condition for which emapalumab was used.

Conclusion: This is the first study to report real-world treatment patterns and outcomes among patients with MAS second-
ary to Still’s disease treated with emapalumab. A phase 3 clinical trial of emapalumab in patients with sHLH/MAS and under-
lying rheumatologic disease is ongoing (NCT05001737).

Disclosure: C. Allen: Sobi, Inc, 1, 2; S. Chandrakasan: Sobi, Inc, 1, 2;M. Jordan: Sobi, Inc, 1, 2; J. Leiding: Sobi, Inc,
1, 2; A. Oladapo: Sobi, 3; P. Pednekar: Sobi, Inc, 2; K. Walkovich: Sobi, Inc, 1, 2; J. Yee: Sobi Inc., 3.

Table. Emapalumab Treatment Doses in Patients With Still’s Disease
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) and adult-onset Still’s disease (AOSD) are supposed to
be age counterparts of the same disease, but no consensus has been reached yet on a common approach to diagnosis
and management across ages.

Methods: In May 2022, EULAR (European Alliance of Associations of Rheumatology) and PReS (Pediatric Rheumatology
European Society) endorsed a proposal for a joint task force (TF) to develop recommendations for the diagnosis and man-
agement of sJIA and AOSD. The TF included 2 convenors (BF, FdB), a methodologist (LC), three fellows (SM, AdM, SB),
25 medical experts and 2 patient research partners (AdB, TW). The TF agreed during a first meeting in September 2022
to cover four main topics: similarity between sJIA and AOSD, novel diagnostic biomarkers, therapeutic targets and strate-
gies, and complications including macrophage activation syndrome (MAS). Four systematic reviews (SRs) were conducted
accordingly. Their results were presented to the TF members during a second meeting in March 2023, which enabled the
production of overarching principles (OP), recommendations (R) or items for research agenda (RA).

Results: The TF based their recommendation on three OPs (Table): 1) SJIA and AOSD one disease and should be desig-
nated by one name, Still’s disease, 2) A treat-to-target approach and a shared decision making should be implemented, with
the final goal of reaching drug-free remission, and 3) although several innovative therapies are available, MAS should remain
a concern for the physician throughout disease evolution.
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Fourteen specific recommendations were issued and are detailed in the Table. Two therapeutic targets were defined: clini-
cally inactive disease (CID) and remission, i.e., CID maintained for at least 6 months. The optimal therapeutic strategy relies
on glucocorticoids (GCs) for a maximal duration of 6 months with prioritization of IL-1 or IL-6 inhibitors initiated as early as
possible after diagnosis. Life-threatening complications can occur any time during disease course, i.e., at diagnosis, under
targeted therapies, and after CID achievement. MAS treatment should rely on high-dose GCs, IL-1 inhibitors, cyclosporin
and IFNγ inhibitors. A specific concern rose recently with cases of severe lung disease in children with Still’s disease. The

Table: Overarching principles (OP) and recommendations (R) for the diagnosis and management of children and adults living with Still’s disease
(formerly called sJIA/AOSD)
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main characteristics are the following: initially mild clinical symptoms including erythematous clubbing, dry cough or short-
ness of breath; subpleural and septal thickening on CT-scan; interstitial lymphocytic expansion, evidence of T cell activation
and features of alveolar proteinosis on biopsy. Risk factors include eosinophilia, increased serum IL-18, history of MAS,
exposure to IL-1 or IL-6 inhibitors, and presence of HLA DRB1*15 allele. Adding T-cell directed immunosuppressant seems
to be the most appropriate treatment option. Finally, the recommendations emphasized the key role of expert centers, nota-
bly those of the RITA European Reference Centers.

Conclusion: These recommendations are the first recommendation for the diagnosis and management of children and
adults affected with Still’s disease. All OPs and recommendations were agreed by over 80% of the TF experts with a high
level of agreement (9 or more).
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Background/Purpose: Heterozygous loss-of-function TNFAIP3 mutations cause A20 haploinsufficiency (HA20), an early-
onset immune dysregulatory disease1. While HA20 was initially described as an inherited form of Behcet’s syndrome, it is
now known to cause wider range of phenotypes including psoriasis, lymphoproliferation, membranous nephropathy, and
liver injury.2 Prior work suggests that liver disease is seen in only 8% of HA20 patients.3-7 Contrary to this paradigm, we
noted a high prevalence of liver injury when evaluating a cross-section of 41 HA20 patients by virtual consultation. We there-
fore systematically assessed our cohort of 25 HA20 patients, finding an unexpectedly high prevalence of liver disease with
significant morbidity.

Methods: 41 HA20 patients from 5 countries were referred for virtual consultation. 24 of these patents were evaluated at the
NIH Clinical Center or at UPMC; 1 subject was deceased at time of assessment but had been evaluated at the referring insti-
tution. Clinical laboratory and imaging data were obtained via chart review. Interferon stimulated genes (ISGs) were mea-
sured in whole blood (Nanostring) from 15 patients. Fisher’s t-test with multiple comparison adjustment
(Benjamini-Hochberg) was used to compare patients with vs. without liver disease.

Results: Liver disease was described in 19 virtual consultation patients (44%). 12 (29.3%) were diagnosed with autoimmune
hepatitis, 2 of whom (4.9%) died from complications of HA20. Serial laboratory results were available for all 25 retrospectively
evaluated patients, abdominal imaging was available for 14, and liver biopsies had been done in 6. 12 patients (48%) had
liver disease: 8 (29.2%) were diagnosed clinically, and 4 occult cases were found on abdominal imaging.

Mean age of onset was 11.2. Mutations involved various domains of A20; the entire coding sequence was deleted in
4 patients from 2 families (Figure 1). 6 patients were diagnosed with autoimmune hepatitis, 1 had recurrent transaminase
elevation ( >3x upper limit of normal), 2 had hepatic steatosis, and 3 had isolated hepatomegaly (Table 1). Fibroscan scores
ranged from 2.7–22.7 kPa. 6 patients had biopsy-proven fibrosis: 4 had cirrhosis and 3 had portal hypertension. ISGs were
checked in 9 patients and elevated in 8 (88.8%). 4 patients (33.3%) complete or partial prior response to azathioprine (AZA);
6 (50%) patients had complete or partial prior response to JAK inhibitors (JAKi). Compared with the rest of the cohort
(n = 13), patients with liver disease had significantly more cytopenias (Table 2). There was a trend towards more immunode-
ficiency, more autoimmunity, more ISG induction, and fewer Behcet’s-like features.

Conclusion: Hepatitis is highly prevalent in HA20 and has a substantial morbidity and mortality. Occult steatosis and hepa-
tomegaly are common; longitudinal studies are needed to determine the significance of these features. We recommend
screening all HA20 patients periodically (hepatic panel, ultrasound) and referring patients with abnormal findings to hepatol-
ogy. In HA20 patients with liver disease, we recommend AZA as a reasonable first-line treatment. JAK inhibitors may be
effective in patients with incomplete responses to AZA.

Figure 1. TNFAIP3 mutations in patients with and without liver injury. Liver disease associated mutations involve multiple domains of HA20, includ-
ing deletion of the entire coding sequence
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Table 1. Features of HA20 patients with liver disease. AIH: autoimmune hepatitis, CS: corticosteroids; AZA: azathioprine, ISG: interferon stimulated
genes, ITP: Immune thrombocytopenic purpura, JAKi: Janus Kinase Inhibitor, N/A: not applicable, N/C: not checked

Table 2. Clinical and Immunologic phenotypes in HA20 patients with vs. without liver disease. ISG: interferon stimulated genes, GI: gastrointestinal
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Background/Purpose: Transitions present many challenges for medical trainees, and a lack of preparedness for these
transitions is associated with negative outcomes, including higher rates of burnout (Westerman et al., 2013). Fellowship pro-
gram directors are tasked with guiding trainees as they transition from residency to fellowship and from earlier to later years
of fellowship. Yet little is known about what facilitates successful transitions. A longitudinal study is well-poised to explore
transitions and to arm program directors with the knowledge to support fellows through these vulnerable periods.

Methods:We conducted a qualitative longitudinal study of 6 pediatric rheumatology fellows, each at a different institution in
the United States that varied by size, geography, and hospital setting. Consistent with qualitative longitudinal research meth-
odology (Balmer et al. 2021), we completed in-depth, recursive interviews of the fellows annually during their three years of
training. We created inductive codes from patterns in the data and clustered codes into more abstract themes. We orga-
nized the findings into an explanatory model analogized to a Rubik’s cube, drawing from multiple and multidimensional tran-
sitions (MMT) theory (Jindal-Snape & Hannah, 2014), which posits that individuals inhabit multiple, non-static domains (for

Figure 1. The search for a faculty position (“job search”) represents the culmination and merging of each theme that influenced the fellows’ transi-
tions into and through fellowship.
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example, distinct and evolving roles at work and at home) and that a transition in one domain triggers transitions in other
domains.

Results: The successful transitions of pediatric rheumatology fellows were facilitated by: (1) deconstructing old identities
and constructing new ones, (2) navigating internal and external factors, and (3) acting with increasing autonomy. Fellows
who were initially plagued by imposter syndrome later expressed excitement about their integration into the rheumatology
community. Internal factors included personality traits; coping strategies; and self-reflection and feedback. External factors
included influences from personal life, professional life, and the environment; close relationships (with patients, peers, staff,
and superiors), clarity of program expectations, and quality of mentorship all play roles. For fellows, recognizing their emerg-
ing confidence, building and leading their own teams, and shifting from mentees to mentors allowed for the development of
graded autonomy. Ultimately, the search for a faculty position (“job search”) in the final year of fellowship requires the assem-
bling of new identities, navigation of internal and external factors, and autonomous actions (Figure 1).

Conclusion: Our qualitative longitudinal study closes a gap in the literature by elucidating successful transitions for pediatric
rheumatology fellows. MMT theory provides a theoretical framework to explain the interplay of the many factors facilitating
these transitions (Figure 2). Program directors can guide fellows through transitions and “stick the landing” in the job search
by directly managing external factors related to professional life, aiding in the development of autonomy and of skills that
mediate the impact of internal factors, and supporting fellows through challenges in their personal lives.

Disclosure: S. Bayefsky: None; H. Anderson: None; D. Balmer: None; J. Mehta: None.
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An Atypical ClassRheum: RheumMadness, a Collaborative Rheumatology
Competition Building Knowledge and Community
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Bair6, Benjamin Lueck6, Akrithi Garren7, Matthew Sparks6, Lisa Criscione-Schreiber6 and David Leverenz6, 1Vanderbilt
University Medical Center, Nashville, TN, 2Weiss Memorial Hospital, Chicago, IL, 3Massachusetts General Hospital,

Figure 2. Explanatory model of the factors influencing the successful transitions of pediatric rheumatology fellows, based on multiple and multidi-
mensional transitions (MMT) theory. The blue items are examples of codes; the red items are sub-themes; and the purple items are themes. A tran-
sition related to any one domain (code, sub-theme, or theme) prompts additional transitions in other domains.
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Background/Purpose: To evaluate the evolving impact of RheumMadness, an online educational tournament of competing
rheumatology concepts, over three years by describing changes in participant engagement, learner experience via the Com-
munity of Inquiry (CoI) framework, and incorporation of RheumMadness into local programs.

Methods: RheumMadness 2021, 2022, and 2023 presented single-elimination brackets of 16, 16, and 22 concepts,
respectively, represented by scouting reports written by volunteer groups. During the 2021 and 2022 seasons the Rheum-
Madness leadership team selected the concepts, whereas in 2023, authors selected the concepts. Participants submitted
brackets predicting matchup outcomes, listened to the RheumMadness podcast, and discussed concepts on social media.

Table 1: Direct and self-reported participant characteristics and engagement with each curricular element in RheumMadness. Direct metrics (left
columns) are derived from bracket and scouting report submissions, Google Analytics, Buzzsprout.com, and Keyhole as indicated. Self-reported
data are derived from a survey distributed via social media, newsletter, and email. * Direct metrics of participant training level and country of resi-
dence are not available for 2021. † Data from Google Analytics from the time the reports were posted until tournament completion each year of
the tournament. Scouting report views are not available in 2022 as the reports were hosted on an external website. ‡ Data from Buzzsprout.
com hosting service from July through April each season. § Data from Keyhole.co, measuring engagement (primarily on Twitter) with the hashtag
#RheumMadness from January through April of each tournament year.
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Web-based analytics tracked engagement. A Qualtrics survey was distributed each year to assess self-reported engage-
ment and CoI presences. The 2023 survey asked additional questions about incorporation of RheumMadness content into
local programs. Prism v.9.3.1 was used to analyze normalized and non-normalized data with one-way ANOVA and the
Kruskal-Wallis test by ranks, respectively.

Results: Participation increased annually from 105 bracket submissions in 2021 to 142 in 2023 (Table 1). Similarly, the
number of authors contributing to a scouting report grew from 52 in 2021 to 123 in 2023. Scouting report views grew from
92 per report in 2021 to 130 per report in 2023, and over 60% of participants reported reading at least half of the scouting
reports all three years. Despite an increase in direct metrics of social media engagement (users, posts, and engagements)
from 2021 to 2023, there was a non-significant decrease in self-reported reading (p= 0.7531) or posting (p= 0.2560) related
content on social media. Across all three years, over half of respondents agreed or strongly agreed with CoI prompts related
to each cognitive, social, and teaching subdomain (Figure 1). Within the cognitive presence, there was a significant increase
in knowledge integration in 2023 versus prior years (p= 0.04). Other subdomains did not change significantly over time. In
2023, 26/56 (46%) of respondents reported that their local training program incorporated RheumMadness content in some
way, primarily by creating a scouting report. Some programs also reviewed RheumMadness content in a didactic session,
hosted a journal club, or created quizzes (Figure 2). Further curricular integration at the undergraduate and graduate med-
ical education may be warranted, as RheumMadness increased interest in rheumatology for 23/26 (88%) medical student
and resident respondents.

Figure 1: Changes in agreement with Community of Inquiry (CoI) presences across time. Participant responses to four* cognitive, three social, and
three teaching presences (written in italics) on a 1-5 point Likert scale during the 2021, 2022, and 2023 seasons. The proportion of respondents
selecting a given level of agreement are represented by size of colored bar. Group averages by year were compared using one-way ANOVA or the
Kruskal-Wallis test by ranks for normalized or non-normalized data, respectively, with p values represented below corresponding graph. *The trig-
gering presence (I can apply the knowledge created in RheumMadness to my work or other activities) was omitted from representation of cognitive
presences due to space; participants demonstrated stable (p= 0.7075) agreement.
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Conclusion: Growth in engagement metrics and stable positive self-reported CoI experience suggests that RheumMad-
ness continues to foster an online rheumatology community of learning. Enhanced knowledge integration in 2023 suggests
effective improvement efforts, such as team selection by scouting report authors. Incorporation of RheumMadness content
into rheumatology training programs and positive impact on early trainees indicates utility as an educational and recruitment
tool, with opportunity for expansion as a novel curricular element for graduate and continuing medical education alike.

Disclosure: M. Balbach: None; S. Usmani: None; G. Katz: None; L. He: None; M. Macklin: None; I. Qaiser: None;
J. Kellogg: None; C. Bair: None; B. Lueck: None; A. Garren: None; M. Sparks: None; L. Criscione-Schreiber:
GlaxoSmithKlein(GSK), 5, UCB, 5; D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2.
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Independent Educational Initiatives

Guy Katz1, Melissa Briones2, Nina Couette3, Meridith Balbach4, Sabahat Usmani5, Lauren He6, Michael Macklin6, Iman
Qaiser7, John Kellogg8, Courtney Bair8, Benjamin Lueck8, Akrithi Garren9, Matthew Sparks8, Lisa Criscione-Schreiber8

and David Leverenz8, 1Massachusetts General Hospital, Boston, MA, 2Loyola University, Maywood, IL, 3Genesis
Healthcare System, Columbus, OH, 4Vanderbilt University Medical Center, Nashville, TN, 5Weiss Memorial Hospital,

Figure 2. Incorporation of RheumMadness into fellowship or other training program amongst 56 survey respondents in 2023. Respondents could
select more than one response option. Illustrative tweets demonstrating incorporation of #RheumMadness were selected by the leadership team.
*Percent reflects the proportion of all respondents (n= 56) selecting a response.
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Background/Purpose: RheumMadness is an online tournament of rheumatology concepts that has been shown to engage
learners using the Community of Inquiry (CoI) framework. theMednet is another online educational platform in which physi-
cian users submit clinical questions that are answered by experts in the field in an interactive question and answer forum.
We sought to evaluate the educational impact of integrating content and engagement between these two independent
learning platforms.

Methods: The 2023 RheumMadness tournament consisted of 22 teams of competing concepts that were presented as
scouting reports written by trainees and rheumatologists. On the day that scouting reports were published, 7 clinically-
focused questions relating to specific RheumMadness teams (6 curated by theMednet team, 1 user-submitted) were
posted on theMednet along with expert responses. Leadership teams from both RheumMadness and theMednet publicized
updates about each other’s initiatives on their respective platforms. At the conclusion of the tournament, all participants,
excluding leadership teammembers, were invited to complete a voluntary survey that assessed engagement in RheumMad-
ness and theMednet as well as educational impact using the CoI framework. Surveys used Likert scores (1=very dissatis-
fied/strongly disagree, 5=very satisfied/strongly agree). Engagement in RheumMadness content on theMednet was
examined and compared to that of its 5 most recent comparable educational programs. Statistical analyses were performed
using Chi-square tests and unpaired T tests as appropriate.

Table 1. Questions associated with RheumMadness teams on theMednet. DMARD: disease-modifying antirheumatic drug; ANA: antinuclear anti-
body; ANCA: antineutrophil cytoplasmic antibody; ULT: urate-lowering therapy; SLE: systemic lupus erythematosus; HCQ: hydroxychloroquine;
RA: rheumatoid arthritis; HAQ: Health Assessment Questionnaire; CPPD: calcium pyrophosphate deposition disease; NSAIDs: nonsteroidal
anti-inflammatory drugs; MSU: monosodium urate.
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Results: RheumMadness-related questions posted on theMednet and associated engagement are shown in Table 1; views
per question ranged from 244 to 627, and number of poll voters per question from 53 to 80. When compared with the 5 most
recent comparable educational programs on theMednet (Table 2), RheumMadness questions reached more users and insti-
tutions, and RheumMadness questions had significantly more views than questions from other educational programs (mean
459 vs. 249 views/question, respectively). Among RheumMadness participants, demographics and engagement with other
RheumMadness curricular elements were similar between participants who engaged with theMednet content (n=24) and
non-engagers (n=34), but CoI engagement was significantly higher in the overall cognitive presence and 3 of its components
as well as the overall social presence among theMednet engagers (Table 3). Participants who engaged with theMednet Q&A
reported that it contributed positively to the educational experience of RheumMadness (mean Likert score 4.25).

Conclusion: Establishing a collaboration between RheumMadness and theMednet strengthened learning in both pro-
grams. In addition to an effect of the collaboration, engagement with RheumMadness-related questions compared with pre-
vious educational programs on theMednet may have also been enhanced by the growing overall number of users over time
and more varied nature of the topics presented in RheumMadness compared with previous programs. Collaborations

Table 2. Engagement with RheumMadness questions compared with the five other most recent educational programs on theMednet. *Values for
five educational programs combined and reported as mean (SD) unless noted otherwise. Other educational programs were journal clubs consist-
ing of questions relating to recent landmark publications with answers from manuscript authors and other experts.

Table 3. Educational impact of RheumMadness in theMednet engagers and non-engagers. All values reported as mean (SD) Likert scores (1=very
dissatisfied/strongly disagree, 5=very satisfied/strongly agree) unless noted otherwise.
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between educational programs should be encouraged, as this may allow programs to reach broader audiences and accom-
plish more effective learning.

Disclosure: G. Katz: None; M. Briones: theMednet.org, 3, 11; N. Couette: None; M. Balbach: None; S. Usmani:
None; L. He: None; M. Macklin: None; I. Qaiser: None; J. Kellogg: None; C. Bair: None; B. Lueck: None;
A. Garren: None; M. Sparks: None; L. Criscione-Schreiber: GlaxoSmithKlein(GSK), 5, UCB, 5; D. Leverenz: Pfizer,
5, Rheumatology Research Foundation, 5, Sanofi, 2.
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Background/Purpose: Ultrasonography has been validated as a diagnostic tool for giant cell arteritis (GCA). There is a need
to develop training resources, because the glucocorticoid responsiveness of abnormalities of affected vessels and the uun-
predictability and relative scarcity of presentation makes it challenging to predictably use real patients for educational
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purposes. To address this, we have developed cost-effective ultrasound phantoms using high-resolution 3D printing tech-
niques [1]. The aim of this study is to validate these models within the subgroup on large vessel vasculitis of the Outcome
Measures in Rheumatology (OMERACT) ultrasound working group.

Methods: Normal and pathological phantoms of the axillary (AA) and temporal artery (TA) were developed and printed using
a Formlabs SLA 3D printer. The phantoms were then embedded in a special gelatine as eight sets of three (AA) or two (TA).
Participants from twelve European countries were provided with eight sets of both AA and TA phantoms. The phantoms
were evaluated individually in a blinded fashion using a predefined protocol and the OMERACT definitions of abnormalities
in GCA [2], [3]. The artificial intima-media thickness (IMT) of each vessel phantom was measured at most prominent site in
mm, preferably on the distal wall [4]. The phantoms were classified by each investigators normal (AA&TA), acute (AA&TA),
chronic (AA only), or none of the above (AA&TA). Descriptive parameters and interrater-reliability were calculated. Further-
more, we conducted a one-way analysis of variance.

Results: The phantoms were correctly classified in 87% of cases resulting in a Fleiss’ kappa of 0.80 (95%CI 0.78-0.82). The
published cut-off values for normal and pathological IMT were met, with the exception of the parietal branch of the TA [5].
Excellent agreement among participants was demonstrated for IMT measurements, with an intraclass correlation coefficient
(ICC 1.1) of 0.98 (95% CI 0.98-0.99). The results of IMT measurements are shown in Table 1. A one-way analysis of variance
(ANOVA) revealed a significant difference in average IMT between pathological and healthy phantoms for both AA and
TA. Detailed results of the ANOVA, divided by the different arteries, are presented in Table 2.

Table 1 – Results of the IMT measurements and Interrater-reliability Notice, that there are no chronic phantoms of temporal arteries (SD: standard
deviation; ICC: intra-class correlation coefficient; CI: confidence interval)

Table 2 – Results of the analysis of variance The table shows the results of the analysis of variance along with their significance (p-value) and their
effect size (η2) (p-value: probability value; η2: partial eta square; df: degrees of freedom; CI: confidence interval)
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Conclusion: Our novel ultrasound models accurately represent the normal state and pathology of GCA adhering to the
OMERACT definitions and cut-off values for IMT. There was a high agreement among investigators to correctly classify the
models and good reliability with measurement of artificial IMT. This is also a first step in the evaluation of the phantom for
educational purposes.

Disclosure: V. Schäfer: None; T. Schremmer: None; F. Recker: None; W. Hartung: None; C. Duftner: None;
S. Monti: CSL Vifor, 6; A. Hocevar: None; R. Karalilova: None; A. Iagnocco: None; P. MACCHIONI: None;
G. Germano: None; M. Naredo Sanchez: None; E. De Miguel: None; L. Seitz: None; T. Daikeler: None;
M. Aschwanden: None; D. Boumans: None; C. Mukhtyar: None; s. kate: None; R. Wakefield: None;
A. Diamantopoulos: None; S. Chrysidis: None;B. Nielsen: None;K. Keller: None;U. Dohn: None; L. Terslev: Eli Lilly,
1, Janssen, 1, 6, Novartis, 6, UCB, 1;M.Milchert: None; A. Juche: None;W. Schmidt: AbbVie/Abbott, 1, 5, 6, Amgen,
1, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, GlaxoSmithKlein(GSK), 1, 5, 6, Janssen, 6, Medac, 6, Novartis, 1, 5,
6, Roche, 6, UCB, 6; G. Bruyn: None; C. Dejaco: AbbVie/Abbott, 2, 5, 6, Amgen, 6, Eli Lilly, 2, 6, Galapagos Pharma,
2, 6, Janssen, 1, Novartis, 2, 5, 6, Pfizer, 6, Sparrow, 2.
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Figure 1 – Ultrasound of the phantoms A=Normal axillary artery; B=Axillary artery with acute GCA pathology; C=Axillary artery with GCA chronic
pathology; D=Normal temporal artery; E=Temporal artery with acute GCA pathology
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Background/Purpose: Musculoskeletal ultrasound (MSKUS) is an integral part of rheumatology training. The Ultrasound
School of North American Rheumatologists (USSONAR) has been a leader in rheumatology MSKUS training for fellows
(Fundamentals in Musculoskeletal Ultrasound (FMU) track) and practitioners (Train the Trainer (TTT) track). Limited data exits
regarding the practices of rheumatology US professionals trained through USSONAR. The survey aimed to determine the
current use of MSKUS for diagnostic and/or procedural MSKUS among past participants of USSONAR’s training program
and explore barriers to successful implementation.

Methods: A 28 question survey was sent in September 2022 to 482 participants of the USSONAR FMU/TTT courses who
completed a final examination (2009-2020). Each respondent was given a unique identifier matched to their exam scores
and total number of practice studies submitted in their training year.

Results: After removing 108 non-deliverable emails, the survey received a response rate of 105/374 (28%). Participant track
influenced survey participation, 31.5% in the TTT versus 19.5% in the FMU, (p=0.006). Analyses using background variables
such as FMU vs. TTT status, year of graduation, number of studies submitted or exam scores did not show evidence of
nonresponse bias.

The median years practicing MSKUS was 6, with 70.9% practicing in academic medical centers. 71% of the respondents
held a MSKUS certification. 81.9% and 19.8% were adult and pediatric rheumatologists respectively. 86.7% performed
and/or interpreted diagnositc MSKUS themselves and 81% performed their own procedures (Figure1). 58.8% billed for at
least 50% of diagnostic studies and 78.8% of procedural studies.

Figure 1: Performing Diagnostic or Procedural Ultrasound (n=105)

Table 1: Reasons for Not Billing or Billing Less than 50% of the Time for Diagnostic or Procedural Ultrasound (multiple selections possible)
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The leading reason for not personally doing diagnostic US was lack of administrative support.

The leading reason for not personally doing procedural MSKUS was lack of time (Table 1).

When asked to rate their confidence in a set of MSKUS skills 2 years after their USSONAR course, the majority of adult rheu-
matologists felt moderately to highly confident in their skills, similarly the vast majority of pediatric rheumatologists felt mod-
erately confident in a set of pediatric MSKUS skills (Figure 2). Adult clinicians were least confident about performing out of
plane injection and identifying partial supraspinatus tendon tears, while pediatric clinicians were least confident performing
intra-articular hip injection.

Conclusion: USSONAR training provided the majority of FMU and TTT participants the knowledge and skills to use
and bill for MSKUS in practice. Participants had confidence in performing diagnostic and procedural studies and also
passed a certification exam in MSKUS. Most participants agreed that USSONAR training made them a better
rheumatologist.

Disclosure: M. Nishio: None; F. Aslam: None; S. Ziniel: None; E. Kissin: None.

Abstract Number: 0768

Using Participatory Design-Thinking Process to Create a More
Applicant-Centered Rheumatology Fellowship Interview Experience

Alick Feng, Ayesha Iftekhar, Ruoning Ni, Gatra Gheriani and Bharat Kumar, University of Iowa Hospitals and Clinics,
Iowa City, IA

Figure 2: Confidence of adult providers and pediatric providers overall and in scenarios 2 years after participation in the USSONAR FMU/TTT
Course

1538



SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Professional Education
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Design-thinking is a creative problem-solving process used to better understand users’ needs and
experiences so that a product or service can be improved. Its emphasis on empathy, iterative prototyping, and participatory
collaboration make it an ideal methodology for innovation in medical education. We apply this framework to refine the virtual
rheumatology fellowship interview process, a relatively new and ad hoc development emerging as a necessity during the
COVID pandemic, so that virtual interviews can become more applicant-centered.

Design-Thinking Principles were employed in an iterative fashion through the five steps in order to create a final set of prototypes for testing

Interviews with 9 fellowship candidates revealed a variety of perceptions and observations that were organized into this empathy map. Three major
themes predominated: (1) Is this a safe environment for me to ask questions? (2) How can I effectively exchange information? and (3) How do I fit all
this data into the bigger picture?
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Methods: This educational quality improvement project uses a design-thinking framework to identify opportunities and chal-
lenges for rheumatology fellowship applicants. The investigators use the 5-step process (Empathize, Define, Ideate, Proto-
type, Test) and incorporate rapid qualitative analysis of semi-structured interviews to innovate the interview experience.
The iterative and collaborative nature of this process has empowered participants to co-design an applicant-centered inter-
view experience.

Results: Interviews with fellowship applicants (n=9), fellow physicians (n=4), and faculty members (n=3) identified three
major dynamics of the interview process: (1) Is it a safe environment to ask questions? (2) how do I exchange information
effectively? and (3) how do I fit all this data into the bigger picture? Creative brainstorming techniques at a series of 3 work-
shops yielded 4 prototypes emphasizing customization, hybridization, facilitation, and preparation. A finalized applicant-
centered interview template was devised in preparation for the 2023-2024 application season.

Conclusion: Design-thinking has yielded insights into three important dynamics that drive applicant experiences. These
insights allow for a redesign of processes so that virtual interviews can be more applicant-centered. This framework allows
for further iterations and modifications as the needs of applicants and programs evolve over time.

Disclosure: A. Feng: None; A. Iftekhar: None; R. Ni: None; G. Gheriani: None; B. Kumar: None.

As a result of the design-thinking process, four prototypes were conceived emphasizing (1) Facilitation, (2) Customization, (3) Preparation, and
(4) Hybridization.
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Abstract Number: 0769

Development and Validation of a Combined Clinical and Genetic Risk
Score for Interstitial Lung Disease in a Large, Multicenter, Prospective
Rheumatoid Arthritis Cohort

Austin Wheeler1, Joshua Baker2, Yangyuna Yang1, Punyasha Roul1, K Wysham3, Grant Cannon4, Gary Kunkel5, Gail
Kerr6, Dana Ascherman7, Paul Monach8, Andreas Reimold9, Jill Poole1, Tony Merriman10, Ted R Mikuls11 and Bryant
England1, 1University of Nebraska Medical Center, Omaha, NE, 2University of Pennsylvania, Philadelphia, PA, 3VA Puget
Sound/University of Washington, Seattle, WA, 4University of Utah and Salt Lake City VA, Salt Lake City, UT, 5University of
Utah, Salt Lake City, UT, 6Washington DC VAMC/Georgetown and Howard Universities, Washington, DC, 7University of
Pittsburgh, Pittsburgh, PA, 8VA Boston Healthcare System, Boston, MA, 9University of Texas Southwestern Medical
Center, Dallas, TX, 10University of Alabama at Birmingham, Birmingham, AL, 11Division of Rheumatology and
Immunology, University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: RA-ILD
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) is an extra-articular manifestation
of RA that causes substantial morbidity and mortality. Although some clinical and genetic risk factors (predominantly
MUC5B rs35705950) have been identified, there are no routinely used tools for risk stratification. We sought to develop a
risk model for ILD in a large, multicenter RA cohort.

Methods: Participants were enrollees in the Veterans Affairs Rheumatoid Arthritis (VARA) registry, a multicenter prospective
cohort of U.S. Veterans with RA. Participants were genotyped for single nucleotide polymorphisms (SNPs) associated with
idiopathic pulmonary fibrosis, including MUC5B rs35705950 and 11 other SNPs. ILD was validated through systematic
medical record review of provider diagnosis, imaging, and biopsy findings. A meta-analytic odds ratio for ILD was calculated
for each SNP by pooling results from VARA (N=2386; N=224 ILD) and Juge et al. (N=514; N=272 ILD) (Table 1). A genetic
risk score (GRS) was computed from variant alleles weighted by their effect size with ILD, using backwards predictor selec-
tion. The GRS was combined with established clinical risk factors (age, sex, smoking history, DAS28-CRP, and RF positivity)

Abbreviations: ILD (interstitial lung disease), no-ILD (no interstitial lung disease), VARA (Veterans Affairs Rheumatoid Arthritis registry), OR (odds
ratio) Pooled OR obtained by meta-analysis of OR from VARA and Juge et al. 2018, calculated via fixed-effects model.
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using logistic regression to generate the VARA-ILD Combined Risk Score. Internal validation and calibration were completed
using bootstrapping techniques to address over-fitting and determine a shrinkage-corrected performance. Model perfor-
mance was assessed using the area under the receiver operating curve (AUC), and models were compared via nested like-
lihood ratio tests as well as Akaike and Bayesian information criterion (AIC, BIC).

Results: Of 2,386 participants (89% male, mean age 69.5 years), 9.4% had ILD. VARA-ILD Combined Risk Score contain-
ing the GRS (based on 5 SNPs) and clinical factors (Table 2) outperformed clinical risk factors alone in discriminating ILD
(AUC 0.686 vs. 0.635, p< 0.001; Figure 1). Following internal validation and bootstrapping, the shrinkage-corrected perfor-
mance for combined and clinical-only models was 0.675 (95%CI 0.635, 0.709) and 0.623 (95%CI 0.584, 0.651). VARA-ILD
Combined Risk Score also outperformed a model including clinical factors and the MUC5B rs35705950 promoter variant
alone (AUC 0.648 [95% CI 0.612, 0.681]) based on AIC (1408 vs. 1429) and BIC (1448 vs. 1469). Demonstrating its poten-
tial role in ILD screening, utilizing a risk score cut-point of 0.05 (sensitivity 90%) would eliminate 25% (N=582) of participants
from undergoing low-yield ILD diagnostic testing.

Conclusion: The VARA-ILD Combined Risk Score, including multiple genetic risk variants, discriminated ILD in a
large, multicenter RA cohort better than established clinical risk factors alone. These results demonstrate the potential utility
of genetic risk scores in RA-ILD identification and will support further investigation into individualized risk stratification and
screening.

Abbreviations: interstitial lung disease (ILD), RA (rheumatoid arthritis), CI (confidence interval), DAS-28-CRP (disease activity score with 28 joints
and c-reactive protein), RF (rheumatoid factor), single nucleotide polymorphism (SNP)

Abbreviations: ROC (receiver operating characteristic), ILD (interstitial lung disease), AUC (area under the curve), P value calculated via nested like-
lihood ratio test.
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Disclosure: A. Wheeler: None; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceuticals, 5;
Y. Yang: None; P. Roul: None; K. Wysham: None; G. Cannon: None; G. Kunkel: None; G. Kerr: AstraZeneca, 2, Aur-
inia, 6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2;D. Ascherman: None; P. Monach: Genentech, 12, Lecture with hon-
orarium, HI-Bio, 2; A. Reimold: None; J. Poole: AstraZeneca, 12, I have received no monies. I received anti-IL-33
monoclonal antibody from AstraZeneca for animal research sutdies.; T. Merriman: None; T. Mikuls: Elsevier, 9, Hori-
zon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England:
Boehringer-Ingelheim, 2, 5.

Abstract Number: 0770

Plasma Matrix Metalloproteinases in Rheumatoid Arthritis-Interstitial
Lung Disease: Associations with Disease Presence, Severity, and
Subtypes

Brent Luedders1, Austin Wheeler1, Dana Ascherman2, Joshua Baker3, Michael Duryee1, Yangyuna Yang1, Punyasha
Roul1, K Wysham4, Paul Monach5, Andreas Reimold6, Gail Kerr7, Gary Kunkel8, Grant Cannon9, Jill Poole1, Geoffrey
Thiele1, Ted R Mikuls10 and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2University of
Pittsburgh, Pittsburgh, PA, 3University of Pennsylvania, Philadelphia, PA, 4VA Puget Sound/University of Washington,
Seattle, WA, 5VA Boston Healthcare System, Boston, MA, 6University of Texas Southwestern Medical Center, Dallas, TX,
7Washington DC VAMC/Georgetown and Howard Universities, Washington, DC, 8University of Utah, Salt Lake City, UT,
9University of Utah and Salt Lake City VA, Salt Lake City, UT, 10Division of Rheumatology and Immunology, University of
Nebraska Medical Center, Omaha, NE
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Session Date: Sunday, November 12, 2023
Session Title: Abstracts: RA – Diagnosis, Manifestations, & Outcomes I: RA-ILD
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose:Matrix metalloproteinases (MMPs) are enzymes involved in extracellular matrix remodeling that have
been implicated in the pathogenesis and progression of rheumatoid arthritis (RA) and interstitial lung diseases (ILD). We
aimed to assess the associations of plasma MMPs with the presence and severity of RA-ILD, as well as RA-ILD sub-groups
defined by imaging and genetic risk.

Methods: We performed a cross-sectional study of participants with/without ILD in the Veterans Affairs Rheumatoid
Arthritis registry, a multicenter prospective cohort of U.S. Veterans with RA. Participants who developed ILD after reg-
istry enrollment were excluded. Prevalent ILD diagnoses were systematically validated through medical record review of
clinical diagnoses, imaging findings, and biopsy reports. Imaging pattern was classified as usual interstitial pneumonia
(UIP) when documented in the clinical read or if honeycombing was present vs. non-UIP for all others. Plasma
MMP-1, -3, -7, and -9 concentrations (MesoScale Discovery platform) and the MUC5B rs35705950 promoter variant
(Illumina Infinium Global Screening Array) were measured on plasma and DNA samples, respectively, collected at
enrollment. MMP values were log-transformed, standardized, and categorized into quartiles. The most proximate
forced vital capacity (FVC) result within three years of registry enrollment was collected from the electronic health
record. Associations of MMPs with prevalent RA-ILD were assessed with logistic regression models adjusted for age,
sex, race, smoking status, anti-CCP positivity, and RA disease activity. Associations of MMP values with FVC were
assessed with Pearson’s correlation coefficient. MMP values were compared across MUC5B genotypes (positive
vs. negative) and ILD patterns using Kruskal-Wallis tests. In sensitivity analyses, we included RA-ILD cases developing
within one year after enrollment given disease latency.
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Results: Among 2,189 participants (89% male, mean age 64 years), RA-ILD was present in 93 at the time of registry enroll-
ment (point prevalence 4.2%). Higher plasma concentrations of MMP-7 (OR 1.64 [95% CI 1.31, 2.05] per standardized unit)
and MMP-9 (OR 1.27 [1.01, 1.59]) were significantly associated with prevalent RA-ILD, but MMP-1 and -3 were not. Partic-
ipants with the highest quartile of MMP-7 had over 3 times the odds of prevalent RA-ILD (OR 3.63 [1.80, 7.34], Figure 1)
compared to the lowest quartile. The highest quartile of MMP-9 was also associated with >2-fold higher odds of RA-ILD.

Figure 1. Forest plot illustrating the associations of plasma MMP concentrations in quartiles with prevalent ILD in patients with RA. Odds ratio
adjusted for age, sex, race, smoking status, anti-citrullinated peptide antibody status, and rheumatoid arthritis disease activity in logistic regression
model. Quartile 1 (referent) was the lowest values. Abbreviations: MMP = matrix metalloproteinase, ILD = interstitial lung disease, RA = rheumatoid
arthritis, aOR = adjusted odds ratio, ref. = referent.

Figure 2. Mean plasma MMP-7 concentrations (per 1 SD) by ILD pattern and MUC5B rs35705950 promoter variant. Standardized values of log-
transformed MMP-7 concentrations were calculated by subtracting the sample mean value and dividing by the standard deviation. Error bars indi-
cate standard error of the mean. *across entire sample by Kruskal-Wallis test x pairwise comparison by post hoc Dunn test Abbreviations: MMP =
matrix metalloproteinase, ILD = interstitial lung disease, UIP = usual interstitial pneumonia
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MMP-9 concentrations, but not other MMPs, were weakly negatively correlated with FVC (r = -0.28, p = 0.015) among those
with ILD. MMP-7 was higher among participants with a UIP vs. non-UIP pattern (Figure 2). MMP concentrations did not dif-
fer by the presence of theMUC5B promoter variant (MMP-7 shown in Figure 2). Similar results were observed in sensitivity
analyses (data not shown).

Conclusion: Plasma concentrations of MMP-7/9 were strongly associated with prevalent RA-ILD, which was largely driven
by patients with a UIP pattern of ILD. MMP-9, but not MMP-7, was weakly correlated with RA-ILD severity by FVC. These
findings add to a growing body of literature suggesting MMPs may have a potential pathogenic role in RA-ILD.

Disclosure: B. Luedders: None; A. Wheeler: None; D. Ascherman: None; J. Baker: CorEvitas, 2, Cumberland
Pharma, 2, Horizon Pharmaceuticals, 5; M. Duryee: None; Y. Yang: None; P. Roul: None; K. Wysham: None;
P. Monach: Genentech, 12, Lecture with honorarium, HI-Bio, 2; A. Reimold: None; G. Kerr: AstraZeneca, 2, Aurinia,
6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2; G. Kunkel: None; G. Cannon: None; J. Poole: AstraZeneca, 12, I have
received no monies. I received anti-IL-33 monoclonal antibody from AstraZeneca for animal research sutdies.;
G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 2, 5.

Abstract Number: 0771

A Modified Idiopathic Pulmonary Fibrosis-Derived Composite Biomarker
Score Is Associated with Interstitial Lung Disease Among U.S. Veterans
with Rheumatoid Arthritis

Brent Luedders1, Dana Ascherman2, Daniel Kass3, Joshua Baker4, Michael Duryee1, Yangyuna Yang1, Punyasha Roul1, K
Wysham5, Paul Monach6, Andreas Reimold7, Gail Kerr8, Gary Kunkel9, Grant Cannon10, Jill Poole1, Geoffrey Thiele1, Ted R
Mikuls11 and Bryant England1, 1University of NebraskaMedical Center, Omaha, NE, 2University of Pittsburgh, Pittsburgh,
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Sound/University of Washington, Seattle, WA, 6VA Boston Healthcare System, Boston, MA, 7University of Texas
Southwestern Medical Center, Dallas, TX, 8Washington DC VAMC/Georgetown and Howard Universities, Washington,
DC, 9University of Utah, Salt Lake City, UT, 10University of Utah and Salt Lake City VA, Salt Lake City, UT, 11Division of
Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE
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Background/Purpose: Based on the overlap in peripheral blood biomarkers associated with rheumatoid arthritis interstitial
lung disease (RA-ILD) and idiopathic pulmonary fibrosis (IPF), a composite biomarker score based on IPF-molecular profiles
was previously derived that correlated with RA-ILD disease stage (Kass et al. Arth Rheum, 2022; 74(suppl 9)). In this study,
we aimed to externally validate the predictive value of a modified version of this biomarker score with prevalent and incident
ILD in a large, multicenter RA cohort.

Methods:We performed cross-sectional and longitudinal analyses of participants in the Veterans Affairs Rheumatoid Arthri-
tis registry, a prospective cohort of U.S. veterans with RA. RA-ILD diagnoses were validated by medical record review, with
prevalent and incident ILD defined pre- and post-enrollment, respectively. Concentrations of 7 of 8 previously proposed IPF
mediators (matrix metalloproteinase [MMP]-7, MMP-9, eotaxin, macrophage-derived chemokine [MDC], monocyte
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chemoattractant protein-1 [MCP-1], Fms-like tyrosine kinase 3 ligand [Flt3L] and interleukin-8 [IL-8]; MMP-2 unavailable and
not included) were measured from serum/plasma at enrollment (MesoScale Discovery platform). Log-transformed and stan-
dardized values (per cohort mean and standard deviation for each analyte) were summed to compute a composite bio-
marker score. Associations of the biomarker score (continuous and quartile) with prevalent and incident RA-ILD were
assessed in multivariable regression models (logistic and Cox), adjusted for age, sex, race, smoking status, anti-CCP posi-
tivity, and RA disease activity. Discrimination of prevalent RA-ILD was evaluated with receiver operating characteristic (ROC)
curves, initially using the aforementioned clinical predictors alone and subsequently with the addition of the biomarker score.

Results: Among 2,092 participants (89% male, mean age 64 years), prevalent RA-ILD was identified in 86 and incident RA-
ILD developed in 116 participants during a mean follow-up of 7.7 years. Mean composite biomarker scores were signifi-
cantly lower in participants without RA-ILD than in those with prevalent ILD or incident RA-ILD (-0.35 vs. 0.89 and 0.54,
respectively, both p < 0.02). Higher biomarker scores were significantly associated with prevalent (aOR 1.08 [1.01, 1.15])
and incident (aHR 1.06 [1.01, 1.12] per 1 point increase) RA-ILD. Participants with biomarker scores in the highest quartile
had over 2-fold higher odds of prevalent RA-ILD (Figure 1) and risk of incident RA-ILD (Figure 2). The addition of the bio-
marker score to clinical predictors did not significantly improve prevalent RA-ILD discrimination (AUC 0.653 [0.595, 0.711]
clinical vs. 0.669 [0.613, 0.725] clinical and biomarker score, p = 0.30).

Conclusion: A modified composite biomarker score based on IPF molecular profiles was associated with prevalent and
incident ILD in a large, multicenter RA cohort. While externally validating prior findings by Kass et al. and implicating IPF medi-
ators in RA-ILD pathogenesis, the IPF-derived composite biomarker score had modest discriminative performance. Further

work is needed to evaluate the clinical utility of this, and other, RA-ILD risk scores.

Figure 1. Forest plot illustrating the associations of an IPF-derived composite biomarker score (quartiles) with prevalent ILD in a multicenter RA
cohort. Models adjusted for age, sex, race, smoking status, anti-citrullinated peptide antibody status, and rheumatoid arthritis disease activity
(28-joint disease activity score [DAS28]). Abbreviations: ILD = interstitial lung disease, RA = rheumatoid arthritis, aOR = adjusted odds ratio, ref.
= referent

Figure 2. Forest plot illustrating the associations of an IPF-derived composite biomarker score (quartiles) with incident ILD in a multicenter RA
cohort. Models adjusted for age, sex, race, smoking status, anti-citrullinated peptide antibody status, and rheumatoid arthritis disease activity
(28-joint disease activity score [DAS28]). Abbreviations: ILD = interstitial lung disease, RA = rheumatoid arthritis, aHR = adjusted hazard ratio,
ref. = referent
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MUC5B Promoter Variant and Survival in Rheumatoid
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Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: The gain of function MUC5B rs35705950 promoter variant is the strongest genetic risk factor for
the development of RA-ILD (specific to a usual interstitial pneumonia (UIP) pattern) and idiopathic pulmonary fibrosis (IPF).
Since it remains uncertain whether the variant also impacts disease prognosis in RA-ILD or IPF, we examined the association
of the MUC5B promoter variant with survival in a multicenter cohort of U.S. Veterans with RA-ILD.

Figure 1. Kaplan-Meier survival curve with log-rank test by MUC5B promoter variant status in RA-ILD.
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Methods: We studied participants in the Veteran Affairs Rheumatoid Arthritis (VARA) registry with validated ILD diagnoses
based on standardized medical record review requiring a provider diagnosis of RA-ILD and either imaging or biopsy findings
consistent with ILD. Participants were followed from the latest of either VARA enrollment or ILD diagnosis (index date; to pre-
vent immortal time bias) until death or the end of the study period (12/31/2019). TheMUC5B rs35705950 promoter variant
was measured via the Infinium Global Screening Array-24 v2.0 (Illumina, Inc; San Diego, CA). The major allele was the gua-
nine (G) nucleotide while the minor allele was the thymine (T) nucleotide. An autosomal dominant inheritance pattern was
assumed. Survival was determined from Veterans Affairs death records and linkage with the National Death Index.
Kaplan-Meier curves were generated and stratified by theMUC5B variant. Associations of theMUC5B promoter variant with
survival were tested in unadjusted and adjusted Cox regression models adjusting for age, sex, smoking history, baseline
DAS28, baseline FVC % predicted, and ILD duration. To explore potential survival bias among prevalent ILD cases, a sub-
group analysis was completed examiningMUC5B status and survival among only incident RA-ILD cases. A sensitivity anal-
ysis was also performed restricting to participants with UIP or honeycombing on chest computed tomography (CT) reports.

Results:We studied 205 participants with RA-ILD (mean age 69 years, 94%male, 73%white). A smoking history was pres-
ent in 85%, and the mean ILD duration at index date was 1.7 years. The MUC5B promoter variant was detected in 33.7%.
Over 990 patient-years of follow-up, 96 deaths occurred. Mortality rate was similar between those with (9.3/100PY [6.7,
13.0]) and without (9.9/100PY [7.7, 12.7]) the variant (Figure 1; p = 0.74 by log rank test). In the overall RA-ILD cohort,
MUC5B status was not significantly associated with survival in unadjusted or adjusted (aHR 0.75 [0.45, 1.24]) models
(Table 1). Restricting RA-ILD to incident cases produced similar results, with no significant association between theMUC5B
promoter variant and survival in unadjusted or adjusted (aHR 0.84 [0.38, 1.87]) models (Table 1). Findings were similar when
restricting to participants with UIP or honeycombing on chest CT (data not shown).

Conclusion: While associated with RA-ILD risk, theMUC5B gain of function promoter variant was not predictive of survival
in this multicenter RA-ILD cohort. Further studies are needed to identify and evaluate other potential genetic and non-genetic
prognostic factors in RA-ILD to inform disease prognostication and management.

Disclosure: J. Klein: None; A. Wheeler: None; J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White, LLC, 2, CorEvi-
tas, LLC, 2, Pfizer, 2; Y. Yang: None; P. Roul: None; K. Wysham: None; G. Kerr: AstraZeneca, 2, Aurinia, 6, Horizon,
2, Janssen, 2, Pfizer, 1, Sanofi, 2; A. Reimold: None; D. Ascherman: None; G. Kunkel: None; G. Cannon: None;
P. Monach: Genentech, 12, Lecture with honorarium, HI-Bio, 2; J. Poole: AstraZeneca, 12, I have received no monies.
I received anti-IL-33 monoclonal antibody from AstraZeneca for animal research sutdies.; G. Thiele: None; T. Mikuls:
Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9;
B. England: Boehringer-Ingelheim, 2, 5.

Table 1. Associations of MUC5B promoter variant status with survival in RA-ILD
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Sputum Lautropia Abundance Is Decreased in Rheumatoid Arthritis-
Associated Pulmonary Fibrosis and Correlates with Lung Disease Severity
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Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) develops in 5-10% of RA patients
and more often manifests as the fibrotic subtype of ILD known as usual interstitial pneumonia (UIP). Fibrotic ILD can also be
detected early in patients with RA before meeting criteria for UIP or becoming clinically apparent. RA-UIP contributes signif-
icantly to morbidity and mortality, yet the pathophysiology remains poorly understood. In idiopathic pulmonary fibrosis (IPF),
which shares significant clinical and pathophysiologic overlap with RA-UIP, lung microbial dysbiosis has been associated
with lung disease progression, exacerbations of the underlying ILD and mortality. We evaluated the lung microbiome using
induced sputum in RA patients with pulmonary fibrosis (RA-PF) compared to RA patients without pulmonary fibrosis (RA-
no-PF) to establish lung microbial relationships with RA-PF and lung disease severity.

Table 1. Patient demographics and clinical characteristics
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Methods:We included 33 patients with RA-PF and 32 patients with RA-no-PF. Presence or absence of PF was determined
by high resolution computed tomography (HRCT) read by two chest radiologists blinded to patient characteristics. The RA-
PF group included 1) patients with HRCT evidence of early fibrosis but no clinical diagnosis of ILD and 2) patients with estab-
lished ILD in a radiographic pattern of UIP. Patients with other forms of ILD (e.g., nonspecific interstitial pneumonia) were
excluded. Induced sputum was collected from all participants and underwent 16s rRNA microbiome sequencing (MiSeq).
Sputum was also tested for levels of pro-inflammatory cytokines (multiplex immunoassay, Meso Scale Discovery). Pulmo-
nary function tests and HRCT were performed within 3 months of sputum collection. Lung fibrosis was quantified by HRCT
using the data-driven textural analysis (DTA) computer method. Linear discriminant effect size analysis (LEfSe) was used to
identify differences in relative abundance of genus-level taxa between groups.

Results: Demographics and clinical data are shown in Table 1. There were no differences in alpha or beta diversity between
groups. In the LEfSe analysis, we found a significantly lower abundance of Lautropia, Bergeyella, and Haemophilus in RA-PF
compared to RA-no-PF (Figure 1). Of these taxa, lower abundance of Lautropia significantly correlated with reduced % pre-
dicted forced vital capacity (%FVC; r=0.364, p=0.004) and increased extent of lung fibrosis (r=-0.414, p=0.032) (Figure 2).
Additionally, decreased abundance of all three taxa were significantly associated with increased levels of various inflamma-
tory cytokines within sputum, including MCP-1, TNF-α, IL-1β, IL-6, and IL-8 (Figure 2).

Figure 1. Significant taxa differences at genus level in RA-PF compared to RA-no-PF (A. Lautropia; B. Bergeyella; C. Haemophilus). Read count
data was filtered with a minimum read count cutoff of 4 and prevalence in samples of 20%, and a feature low variance cutoff of 10% based on
inter-quartile range (IQR). Read counts were rarefied to the minimum library size and scaled using the cumulative sum scaling (CSS) method. Sig-
nificant differences determined using a linear discriminant effect size analysis (LEfSe) and false discovery rate (FDR) adjusted p-value <0.1.

Figure 2. Heatmap of spearman correlation analysis of taxa abundance with markers of lung disease severity and sputum cytokine levels. %FVC =
% pre-dicted forced vital capacity, %DLCO = %predicted diffusion capacity carbon monoxide, DTA fibrosis = data drive textural analysis HRCT
fibrosis score, MCP-1 = monocyte chemoattractant protein 1, TNF-α = tumor necrosis factor alpha, IL-1β = interleukin 1 beta, IL-6 = interleukin
6, IL-8 = interleukin 8. P-value based on spearman correlation, <0.05 = *, <0.01 = **.
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Conclusion: We found taxonomic level differences in the lung microbiome of RA patients with pulmonary fibrosis.
Of particular interest, Lautropia was lower in RA-PF and lower abundance significantly correlated with impaired lung physi-
ology, higher lung fibrosis and higher levels of local inflammatory cytokines. Future studies are needed to investigate the role
of Lautropia and other respiratory microbes in driving fibrotic, or perhaps anti-fibrotic, changes within the lungs of RA
patients.

Disclosure: T. Wilson: None; B. Allen: None; j. harris: None; S. Humphries: None; k. Kuhn: pfizer, 5, ucb, 2;
k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5, Werfen, 1, 12, Biomarker kits; j. Lee: Blade, 2, Boehrin-
ger-Ingelheim, 1, 5, Eleven P15, 2, Pliant, 5, United Therapeutics, 1; j. Solomon: None; K. Demoruelle: Boehringer-
Ingelheim, 5, Gilead, 5, Pfizer, 5.
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Background/Purpose: RA-associated interstitial lung disease (ILD) is not a single entity as illustrated by different HRCT pat-
terns, different risk factors and prognoses suggesting heterogenous phenotypes. Our objective was to identify definite sub-
phenotypes among a large RA-ILD dataset performing unsupervised clustering analysis.

Table 1. Distribution of active variables within the clusters among patients with RA-ILD (n=1696). Data are numbers (percentages) for categorical
variables or means (Standard Deviation) for continuous variables. 95% confidence interval for clustering analysis are indicated in the brackets for
each variable. Normalized ACPA and RF represents fold above upper limit normal. ACPA: anti-citrullinated peptides antibodies; DLCO: diffusion
capacity of the lung for carbon monoxide; HRCT: high-resolution computed tomography; ILD: interstitial lung disease; LIP: lymphocytic interstitial
pneumonia; NSIP: non-specific interstitial pneumonia; OP: organizing pneumonia; RF: rheumatoid factor; UIP: usual interstitial pneumonia
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Figure 1. Clusters representation on the first three dimensions of Multiple Correspondence Analysis (MCA) The map is a 3D representation of
patients and their clusters (n = 1696). A point represents a patient, and its color represents the cluster assigned to this patient (cluster 1 in blue
and cluster 2 in orange). The first three dimensions of MCA together explain 27.7% of the total variance.

Figure 2. Decision tree to predict a cluster for a new patient with RA-ILD The tree is a set of paths. Each path is a sequence of conditions that lead
to a decision (cluster 1 or cluster 2). The nodes present active variables that are important in the decision-making and the edges present conditions
to be checked by a patient in order to classify him in one of the two clusters. The barplot (final node of each path) presents the two clusters (cluster
1 and cluster 2) on the left and the probability to be in cluster 1 on the right. ACPA: anti-citrullinated peptides antibodies; HRCT: high-resolution
computed tomography; ILD: interstitial lung disease; LIP: lymphocytic interstitial pneumonia; NSIP: non-specific interstitial pneumonia; OP: orga-
nizing pneumonia; RF: rheumatoid factor; UIP: usual interstitial pneumonia
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Methods: In this international collaborative study (22 centers from 13 countries), we included patients with RA (ACR/EULAR
2010 classification criteria) having ILD defined by high-resolution computed tomography (HRCT) chest scan. Clinical, biolog-
ical, imaging, and functional data were retrospectively collected from extensive chart review. Missing data were handled
using multiple imputation with chained equations. A multiple correspondence analysis was performed on each sample to
reduce dimensions and a non-parametric Bayesian algorithm was used to attribute a cluster to each patient. The clusters
were aggregated over the multiple imputations using weighted Non-negative Matrix Factorization.MUC5B rs35705950 T
risk allele distribution in the identified clusters was investigate for patients with available genotype. A surrogate decision tree
was conducted using the non-imputed dataset to predict a cluster for each patient. The prediction error rate of the tree was
estimated using cross-validation.

Results: A total of 1696 patients with RA-ILD were included in the cluster analysis; Table 1. Among the 37 collected vari-
ables, 20 active variables were used to construct clusters. The non-parametric Bayesian clustering algorithm detected 2 def-
inite clusters: cluster 1 (n=1015) and cluster 2 (n=681); Table1, Figure 1. Compared to cluster 2, patients from cluster
1 were more frequently male (45.5% vs 38.3%, p=0.003), older at RA onset (56.9 ± 13.3 vs 53.8 ± 14.5, p< 0.001) and at
ILD onset (65.5 ± 10.1 vs 61.9 ± 12.3, p< 0.001), more frequently with European ethnicity (85.9% vs 68.3%, p< 0.001),
more frequently ever smokers at ILD onset (64.2% vs 55.7%, p< 0.001) and had less Sjogren syndrome (10.8% vs
20.6%, p< 0.001). They were more frequently positive for anti-citrullinated peptides antibodies (90.7% vs 70.0%,
p< 0.001) and for rheumatoid factor (95.8% vs 67.4%, p< 0.001). UIP HRCT pattern was predominant in cluster
1 (72.5%) whereas various patterns were observed in cluster 2 (UIP = 30.8%, NSIP = 17.2%), p< 0.001. There was no dif-
ference in lung function at ILD onset between the 2 clusters. MUC5B rs35705950 genotype was available for 444 patient
(26.2%) with a higher minor allele frequency (MAF) in cluster 1 (33% compared to 18%, p< 0.001). Figure 2 shows the deci-
sion tree that can be used to predict the cluster for a new patient with a prediction error rate of 9.8%.

Conclusion:Our results provide evidence that RA-ILD is a heterogeneous disease and allow the identification of at least two
distinct subsets. This heterogeneity is illustrated by a contribution of theMUC5B promoter variant restricted to cluster 1, pro-
moting the identification of specific risk scores for each RA-ILD subset. This heterogeneity underlies distinct physio patho-
logical mechanisms which could influence not only the prognosis of patients with RA-ILD but also their therapeutic
management.
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Background/Purpose: Tumor Necrosis Factor inhibitors (TNFi) are effective in PsA and axial SpA, but are associated with
increased infections risk, patient burden and high costs. The DRESS-PS study1 was the first study to show that a Treat-
To-Target (T2T) tapering strategy in PsA and axSpA patients is non-inferior compared to T2T without tapering regarding
Low Disease Activity (LDA) status at 12 months, with a considerable reduction of TNFi use. If these effects can be maintained
up to 2 years is unknown.

The aim of this study was to describe effectiveness of disease activity guided dose optimization of TNFi up to 24 months
follow-up in patients with PsA and axSpA who participated in the DRESS-PS study.

Figure 1: Mean disease activity presented as PASDAS in patients with PsA (A) and ASDAS in patients with AxSpA (B) and mean TNFi dose pre-
sented as percentage of daily defined dose in patients with PsA (C) and patients with AxSpA (D), between T2T with tapering and T2T without
tapering.
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Methods: This study is a 12-month observational extension of the DRESS-PS study. In the DRESS-PS study, patients were
allocated to protocolized T2T tapering (intervention) or to T2T without tapering (control). During the extended follow-up,
treatment decisions were according to usual care and T2T tapering was allowed for all patients. Patients visited the outpa-
tient clinic bi-annually.

Primary outcomes were disease activity (presented as proportion in LDA and mean disease activity), and TNFi use (pre-
sented as percentage of the current daily dose to the defined daily dose (DDD)). Secondarily, functioning measured with
HAQ-DI and BASFI and quality of life measured with EQ5D, SF12 and ASAS-HI at 24 months are reported.

We also compared effects of protocolized tapering to routine care tapering, by comparing the intervention group at
12 months to the control group at 24 months.

Results: 114 patients (of 122) were included in the extension study (table 1). The proportion in LDA state at 24 months was
67% (45 of 67) in patients originally allocated in the intervention group and 72% (23 of 32) in patients originally allocated in the
control group (difference 4.7% (95%CI: -15% to 24%)). Mean disease activity remained stable during the extension period
(Figure 1A and 1B).

Table 1. Baseline characteristics of patients with PsA or axSpA treated with a T2T strategy with tapering attempt (intervention) or a T2T strategy
without tapering attempt (control)

Table 2. Results of questionnaires on Quality of life and functioning in patients with PsA and axSpA in a T2T tapering strategy (intervention) and T2T
strategy without tapering (control) at 24 months
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101/114 (89%) patients attempted tapering during follow up (100% intervention vs 63% control). TNFi %DDD at 24 months
was 66% (95%CI: 57% to 75%) in the original intervention group and 77%% (95%CI: 68% to 87%) in the original control
group (Figure 1C and D). Functioning and quality of life at 24 months was similar between patients originally randomized to
intervention and control (table 2).

The comparison between protocolized tapering and routine care tapering showed no difference in patients in LDA state
12 months after start of tapering: 70% vs 72%% (difference 2.3% (95%CI: -16% to 21%)). However, there was a significant
difference in TNFi use: %DDD 52% in the intervention group at 12 months and 77% in the control group at 24 months (dif-
ference 26% (95%CI: -13% to 38%)).

Conclusion: T2T tapering of TNFi remains effective and safe regarding disease control up to two years. However, the %
DDD seems to increase somewhat in the intervention group, and is higher compared to studies in RA, and tapering in usual
care seems less frequent. Whether this is by chance, or caused by a disease-specific need for higher dosing or more sub-
jective disease activity measures, remains a topic for further research.
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Background/Purpose: To investigate the long-term efficacy, safety, and tolerability of intravenous (IV) secukinumab (SEC)
in patients with active psoriatic arthritis (PsA) through 52 weeks.

Methods: INVIGORATE-2 (NCT04209205) is a randomized, double blind, placebo (PBO)-controlled, parallel group, phase
3 study. All patients met the CASPAR criteria for active PsA, had symptoms for ≥6 months, and had a Tender Joint Count of
78 joints (TJC78) ≥3 and a Swollen Joint Count of 76 Joints (SJC76) ≥3 at baseline. Patients were randomized 1:1 to receive
IV SEC (6 mg/kg at baseline followed by 3 mg/kg q4w) or PBO. At Week 16, patients randomized to SEC continued
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receiving SEC and patients randomized to PBO were switched to IV SEC (3 mg/kg q4w) through Week 52. The primary effi-
cacy endpoint was American College of Rheumatology (ACR) 50 response rate at Week 16 versus PBO. Secondary efficacy
outcomes included achievement of ACR20, minimal disease activity, PASI90, dactylitis resolution, and enthesitis resolution.
All efficacy outcomes were assessed through Week 52, and safety was evaluated through Week 60. Data through week
16 are reported using nonresponder imputation; data from Week 20 through Week 52 are reported as observed.

Table 1. Patient demographics and baseline disease characteristics

Figure 1. Proportion of patients with PsA who achieved ACR50 through Week 16 (nonresponder imputation) and through Week
52 (observed data)
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Results: Demographics and baseline characteristics were balanced across treatment groups (Table 1). Among
patients randomized to IV SEC (n=191) and IV PBO/SEC (n=190), similar proportions of patients completed the entire
study period (90.6% and 87.9%, respectively). A higher proportion of patients receiving SEC than PBO achieved
ACR50 at Week 16 using nonresponder imputation (60/191 [31.4%] vs 12/190 [6.3%]; P< .0001; Figure 1). An
increase in ACR50 response was observed by Week 20 among patients initially randomized to PBO who were
switched to SEC at Week 16. Both groups had similar ACR50 response rates by Week 52 based on observed data
(SEC, 58.0%; PBO/SEC, 64.0%). Patients receiving SEC had greater improvements in secondary efficacy outcomes
compared with PBO at Week 16, and both SEC and PBO/SEC groups had comparable efficacy outcomes by Week
52 (Figure 2). Through Week 16, the incidences of adverse events (AEs; 37.7% vs 38.4%), serious AEs (1.6% vs
2.1%), and AEs leading to treatment discontinuation (0.5% vs 1.6%) were similar for patients receiving SEC or PBO.
Among patients receiving any SEC through the entire study period, 63.4%, 5.9%, and 1.9% reported any AE, serious
AEs, and AEs leading to treatment discontinuation, respectively. One death was reported in the PBO group prior to
Week 16. No new safety signals were observed with IV SEC.

Conclusion: IV SEC (6 mg/kg at baseline followed by 3 mg/kg q4w) was safe and effective for the long-term treatment of
active PsA. Treatment responses were maintained up to Week 52 for patients randomized to IV SEC. For patients originally
randomized to PBO who switched to receive IV SEC at Week 16, an increase in efficacy responses comparable to those in
patients randomized to IV SEC was observed up to Week 52. Safety was consistent with the known safety profile of subcu-
taneous SEC, and no new safety signals were observed.
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Figure 2. Proportions of patients with PsA who achieved binary secondary efficacy outcomes at Week 16 (nonresponder imputation) and Week
52 (observed data)
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Background/Purpose: The EULAR task force recently published the difficult-to-treat RA (D2T RA) definition [1], however, a
definition of D2T PsA is still lacking. To date, we have little data concerning D2T PsA, especially in real-world. One of the lim-
itations of the D2T RA EULAR definition is the absence of a temporal criterion. The primary endpoint of this work was to
study the characteristics of D2T PsA patients using the EULAR definition. The second objective was to study a sub-group
of patients with a predefined more stringent definition including a temporal criterion.

Methods: A retrospective study was performed in a tertiary center. PsA patients 18 years old or older starting a
b/tsDMARDs with at least two-year follow-up were included. D2T PsA was defined as failure of ≥ 2 b/tsDMARDs with differ-
ent mechanism of action among TNF inhibitors, anti-IL 17, anti-IL 23 and JAK inhibitors. Very D2T PsA was defined as failure
of ≥ 2 b/tsDMARDs in less than 2 years of follow-up. D2T and Very D2T PsA patient’s characteristics were compared
between with non-D2T (nD2T) patients using statistical tests. The significant factors at the level of 0.10 were introduced into
a multivariable multinomial logistic regression model.

Results: 150 PsA patients were included: 49 D2T PsA (32.7%) and 101 non-D2T (nD2T) PsA (67.3%). Results showed a
significant difference in clinical PsA features at baseline including axial involvement, with a proportion of 43.8% in the D2T
group vs. 26.0% in the nD2T group (p=0.03) (Table 1). Structural damage at baseline (axial and/or peripheral) concerned
76.2% of the D2T patients and 51.0% of the nD2T patients (p=0.006). In multivariate analysis, structural damage was found
to be a predictive factor for D2T PsA with an OR of 2.49 (1.05 to 5.89; p=0.038) (Table 2).

There was no significant difference regarding comorbidities such as obesity, smoking status, fibromyalgia or depres-
sion. The median delay to first b/tsDMARD in the D2T group was 42 (12 to 120) months vs. 36 (14,5 to 108)
months in the nD2T group (p=0,95). Treatment trajectory of D2T PsA patients were reported from 1st to 5th line (-
Figure 1). There was at least one therapeutic switch for dermatological ineffectiveness in 40.4% of patients in the
D2T group vs 18.8% in the nD2T group (p=0.005). In multivariate analysis, bDMARD discontinuation due to poor
dermatological control was found to be more frequent in the D2T population with an OR of 2.75 (1.23 to 6.14;
p=0.013) (Table 2).

17 patients (11.3%) were categorized as Very D2T. When compared to the nD2T group, proportion of obesity was higher
(p=0.015) and axial involvement at baseline was more prevalent in the Very D2T group (p=0.020).
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Conclusion: D2T PsA was associated with a higher prevalence of axial involvement, structural damage and therapeutic dis-
continuation due to poor dermatological control. Very D2T PsA patients were more likely obese with axial involvement. Very
D2T PsA represent a minim proportion of patients when applying a more stringent definition. Pending the PsA D2T definition
by the European and American societies, this study highlights some characteristics that may help practitioners better identify
D2T patients.

Table 1 – Baseline characteristics of D2T PsA and nD2T PsA patients

Table 2 - Multivariate analysis for D2T PsA predictive factors
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1 Nagy G et al. EULAR definition of difficult-to-treat rheumatoid arthritis. Ann Rheum Dis 2021;80:31–5.

Disclosure: C. PHILIPPOTEAUX: None; A. Marty-Ane: None; E. Cailliau: None; P. Philippe: AbbVie/Abbott,
6, Merck/MSD, 6, Novartis, 6, Sanofi, 6; B. Cortet: None; J. Paccou: None; R. Flipo: AbbVie/Abbott, 1, Bristol-Myers
Squibb(BMS), 1, Celltrion, 1, Eli Lilly, 6, Galapagos, 6, Janssen, 1, Merck/MSD, 1, Novartis, 6, Pfizer, 1, 6, Roche,
6, Sanofi, 1; J. Letarouilly: None.
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Background/Purpose: Psoriatic Arthritis (PsA) is a painful disease of the joints and spine. Recent studies have described
enteric dysbiosis as a possible pathological mechanism in PsA and hence could be a target for therapy. In an open label pilot
study, probiotic supplementation ameliorated enteric dysbiosis and reduced disease activity of PsA patients. The aim of this

Figure 1 – Treatment trajectory for D2T PsA patients from first to fifth line
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study was to test the effect of probiotic supplementation on disease activity in PsA in a larger randomized controlled
trial (RCT).

Methods: The study was designed as a single center, double-blind, RCT (NCT04588623) on consecutive patients with PsA
in Moderate Disease Activity (MoDA) (Psoriatic ArthritiS Disease Activity Score [PASDAS] >3.2 - < 5.4) under stable treat-
ment. Patients were randomized to either placebo or probiotic containing Bifidobacterium and Lactobacillus strains
(OMNi-BiOTiC® STRESS Repair, Institut Allergosan, Graz, Austria) for 12 weeks. After week 12 (W12) patients received pro-
biotics, irrespective of the initial grouping and were followed up again at week 24 (W24). The patients enrolled were given a
full clinical assessment and samples (stool, serum, and PBMCs) were collected at baseline (BSL), W12, W24. Immune cell
composition in the peripheral blood was analyzed using flow cytometry. Stool microbiome was analyzed via 16s rRNA
sequencing and levels of Zonulin, Calprotectin and Anti-Trypsin were assayed through ELISA as a measure of gut perme-
ability and intestinal inflammation. The primary end point of the study was the reduction of disease activity to low DA or
remission (PASDAS < 3.2) at W12.

Fig1 Changes in PASDAS score in patients grouped by probiotic intervention. Samples in red denote specifically the patients that achieved low DA
or remission (PASDAS < 3.2).

Fig2. A. Changes in concentration of zonulin in stool samples at different time points as measured by ELISA (ng/ML). B. Frequency of Th2 cells at
different time points in both intervention groups as a frequency of the parent population. In both graphs black dots denote placebo group and red
denotes probiotic group.
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Results: A total of 65 patients were recruited and off these 32 patients were randomized into the probiotic group and
34 patients into the placebo group. A significant reduction in disease activity was observed as measured by the PASDAS score
in both groups irrespective of probiotic intervention (Fig1). The proportion of patients reaching low DA or remission was not dif-
ferent between probiotic and placebo (55.8% vs 40.63%). A significant reduction in zonulin levels was observed in the probiotic
group at W24 compared to BSL, whereas only a slightly weaker effect was seen in the placebo group (Fig2A). Results from
immune cell phenotyping, revealed a significant increase in the frequency of Th2 cells in the probiotic group at W24 (Fig2B).
No significant differences were observed in the frequencies of other lymphocyte subsets like Th1, Th17 and Tregs.

Conclusion: In this double-blind RCT, supplementation of probiotics in PsA patients showed limited effects on the dysbiosis
of the gut measured by marker Zonulin and also had minor effects on the T-cell composition. However, no difference was
seen in the amelioration of disease activity compared to placebo treatment, which could be due to the small samples size
and the short recording period of the trial.

Disclosure: A. Muralikrishnan: None; B. Dreo: None; A. Lackner: None; R. Husic: None; F. Moazedi-Fuerst: None;
J. Hermann: None; P. Bosch: Janssen, 6, 12, Congress fees, Pfizer, 5; J. Fessler: None; J. Thiel: None;
M. Stradner: None.
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(APHP), Rheumatology Department, Créteil, France, 2Université Paris Est Créteil, Créteil, France, 3Hôpital Henri Mondor,
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Background/Purpose: Psoriatic arthritis (PsA) is a heterogeneous condition and sex differences in phenotypic presenta-
tion, disease trajectory, and treatment response have been reported. Nevertheless, it remains unclear whether classes of
targeted therapies differentially impact men and women with PsA.

Our objective was to assess the influence of sex on the long-term persistence of each class of targeted therapies in a
national healthcare database.

Methods: This nationwide cohort study involved the administrative healthcare database of the French health insurance
scheme linked to the hospital discharge database (SNDS). We included all adults with PsA, new users of targeted therapies
(not in the year before the index date) during 2015-2021, and studied each different treatment line during the study. Persis-
tence was defined as the time from treatment initiation to discontinuation and was estimated by the Kaplan-Meier method.
Comparison of persistence by sex involved using multivariate frailty model and adjusting on csDMARDs and prednisone
as time-dependant variables. Similar analyses were performed in patients receiving first-line targeted therapy only. To control
the risk of type 1 error, a Bonferroni adjustment was applied: a p≤0.01 was considered significant, and 99% confidence
intervals (CI) were calculated.
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Results: We included 14,778 patients with PsA new users of targeted therapies: 8,475 (57%) women (mean age 50
±13 years), 6,303 (43%) men (51±13 years). The number of lines of therapy were: within women, 9,462 (60%) TNF inhibitors
(TNFi), 3,762 (24%) IL17i, 1,639 (10%) IL12/23i, 392 (2%) IL23i, 576 (4%) JAKi, and within men 6,192 (59%) TNFi, 2,433
(23%) IL17i, 1,170 (11%) IL12/23i, 406 (4%) IL23i and 287 (3%) JAKi. Overall, 1-year persistence rates were 52% for women
and 62% for men. Persistence decreased markedly over time in both sexes to 27% and 39% respectively at the end of the
third year, although in varying proportions by therapeutic class. After adjustments, persistence was statistically lower in
women than in men for TNFi (adjusted hazard ratio (HRa) 1.4, 99%CI 1.3-1.5) and IL17i (HRa 1.2, 99%CI 1.1-1.3), but not
for IL12/23i (HRa 1.1, 99%CI 0.9-1.3), IL23i (HRa 1.1, 99%CI 0.7-1.5) and JAKi (HRa 1.2, 99%CI 0.9-1.6). Results were sim-
ilar for patients receiving first-line therapy (Table).

Conclusion: Treatment persistence is lower in women than in men for TNFi and IL17i, but no longer significant for IL12/23i,
IL23i and JAKi. This may be due to differences in rheumatic phenotype, disease activity/severity or immunogenicity, but also
to disparities in healthcare-seeking behavior due to gender norms. This highlights the need for sex- and gender-based stud-
ies to better understand the underlying mechanisms, but also for face-to-face studies with sex-stratified analyses to optimize
the management of PsA patients and achieve the ambitious goal of personalized medicine in the coming years.

Disclosure: L. PINA VEGAS: None; L. Penso: None; E. Sbidian: None; p. claudepierre: AbbVie/Abbott, 2, Amgen,
2, Biogen, 6, Bristol-Myers Squibb(BMS), 2, 4, Celltrion, 6, Eli Lilly, 2, Galapagos, 2, Janssen, 2, Merck/MSD, 2, 4,
Novartis, 2, 4, Pfizer, 2, 4, Roche, 2, 4, UCB, 2.

Table: Comparison of targeted therapies persistence by sex and therapeutic classes
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Background/Purpose: Individualized treatment strategies are of high importance in the treatment of patients with active
psoriatic arthritis (PsA), a heterogeneous immune-mediated disease. IL-17 inhibition has demonstrated efficacy in all
domains of PsA. Nevertheless, approx. 30% of patients will not achieve remission after initiation of therapy. Therefore, the
identification of patient characteristics with a high impact on treatment response is important to guide treatment choice
and its adjustments in clinical routine care to promote an improved outcome. An adapted machine learning approach (clus-
ter analysis) was used to analyze baseline (BL) patient characteristics to detect clinical patterns of disease activity in PsA
patients treated in a non-interventional trial with secukinumab (SEC).

Methods: Data from 1257 patients from the German non-interventional study AQUILA with active PsA whose first SEC
treatment occurred no more than 4 weeks prior to BL was analyzed. All patients were included irrespective of treatment
response. We identified patient groups by applying an extended version of the machine learning method of hierarchical
density-based clustering to the BL data, where features included patient and disease characteristics variables as well as
standardized patient-reported outcomes (Table 1). Feature groups with high numbers of missing values were initially
excluded, and subsequent clustering was performed to achieve stepwise integration of all features. At each step, an addi-
tional feature group was included in a re-clustering using a complete subset of subjects. This led to a further split of some
of the original clusters. For every final cluster, disease activity over the course of the study was visualized including patient
and physician-derived assessments.

Results: The machine learning approach resulted in the categorization of 14 different clusters of patients and outliers (n=391,
cluster -1) (Fig. 1). The focus is directed towards two medically relevant clusters that differ primarily in their pretreatments prior
to SEC. Cluster 1 included PsA patients with predominantly bDMARD pretreatment incl. IL-23-inhibitors, while cluster 2 primar-
ily received csDMARD pretreatments including apremilast (Fig. 2). Cluster 1, showed a greater reduction in disease activity than
cluster 2 asmeasured by PASI and PGA (mean reduction: PASI: cluster 1: 8.0, cluster 2: 5.6; PGA: cluster 1: 2.8, cluster 2: 2.4)
by week 52 (Fig. 2). However, these comparisons did not reach statistical significance for this sample.

Conclusion:We present a machine-learning approach to exploring the association between BL features of patients treated
with SEC and their disease activity scores in the large PsA cohort of the AQUILA trial. The cluster analysis revealed that pre-
treatment with bDMARDs did not affect the efficacy of SEC compared to the predominantly csDMARD patient cohort
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Figure 1: Result of multistage clustering of BL characteristics of 1,257 active PSA patients. The clustering reveals 14 clusters and outliers (cluster –
1). Important cluster characteristics: Cluster 1, pretreatment with bDMARDs (including IL-23i); Cluster 2, pretreatment with csDMARDs (including
apremilast). The scatterplot of the patient characteristics is created by the dimension reduction TSNE to 2 dimensions and thus has, resulting in
arbitrary units on the axes.

Table 1: Overview of dataset characteristics of 1,257 PsA patients at baseline, across all 14 clusters. *Total n can differ from 1,257 in table, due to
missing values, ** stroke, chronic heart failure or coronary heart disease, *** for enthesitis patients only
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(predominantly bDMARD naïve). PASI and PGA tend to have a stronger improvement in patients pretreated with bDMARDs
than in patients pretreated with csDMARDs including apremilast after 52 weeks of treatment with SEC.

Disclosure: M. Koehm: Janssen, 2, 5, 6, Novartis GmbH, 2, 5, 6;M. Klippstein: Novartis GmbH, 5; S. Kugler: Novartis
GmbH, 5; S. Mackay: Novartis GmbH, 5; D. Schulz: Novartis GmbH, 5; A. Vodencarevic: Novartis, 3; G. Wendt:
Novartis GmbH, 3; D. Peterlik: Novartis, 3; U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers
Squibb(BMS), 2, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead, 2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6,
Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris,
2, 5; J. Brandt-Juergens: AbbVie/Abbott, 2, 6, Affibody, 2, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead,
2, Janssen, 2, 6, Medac, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sanofi-Aventis, 2, 6, UCB,
2, 6; F. Behrens: AbbVie/Abbott, 2, 5, 6, Affibody, 2, Amgen, 2, 5, 6, Bionorica, 2, 5, 6, Boehringer-Ingelheim, 2, 5,
6, Bristol-Myers Squibb(BMS), 2, 5, 6, Chugai Pharma GmbH, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Genzyme,
2, 5, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Iron4u, 2, 5, 6, Leo, 2, 5, 6, Merck/MSD, 2, 5, 6, Moon-Lake, 2, 5, 6, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 5, 6, Sandoz, 2, 5, 6, Sanofi, 2, 5, 6, UCB, 2, 5, 6.

Figure 2 (A) Median BL characteristics of patients of cluster 1 and cluster 2 (B) Mean PASI with standard error of patients of cluster 1 and cluster
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Background/Purpose: Traditional induction treatment regimens for proliferative or membranous lupus nephritis (LN) have
utilized oral glucocorticoids (GC) in initial doses up to 1.0 mg/kg/day prednisone equivalent with or without a preceding intra-
venous (IV) methylprednisolone pulse. More recent management guidelines have recommended lower starting oral GC
doses following a short IV steroid course, with several clinical trials suggesting this protocol may yield similar results to those
using higher GC doses. As there have been no large studies directly comparing responses in patients receiving low vs. high
initial oral GC doses for LN treatment, this pooled analysis of randomized controlled trials (RCTs) aims to evaluate differences
in efficacy and safety among these groups.

Table 1. Demographics and Outcomes in Standard of Care Arm of Lupus Nephritis RCTs Using Low Initial Oral Glucocorticoid Doses
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Methods: Published data was analyzed from RCTs that assessed variable doses of GC and an experimental LN treatment
with standard of care (SOC) compared to GC and SOC alone. SOC regimens consisted of either mycophenolate mofetil or
Euro-Lupus cyclophosphamide followed by azathioprine. Patients from SOC arms receiving a starting prednisone dose of
up to 0.5 mg/kg/day (low dose) were compared to those receiving up to 1.0 mg/kg/day (high dose). Complete renal
response 0.5 (CRR 0.5) was defined as patients with urine protein/creatinine ratio (UPCR) < 0.5 mg/mg at study completion,
along with other parameters that varied between studies (Tables 1, 2). CRR 0.5, serious adverse events (SAE), and where
available, isolated UPCR < 0.5 mg/mg, partial renal response (PRR, defined in Tables 1, 2) and SAE due to infections were
compared between groups using Fischer’s exact tests.

Results: 377 patients from the SOC arms of 4 studies were exposed to low dose initial GC while 589 patients from 5 studies
were treated with high dose GC. LN class and UPCR required for inclusion were generally similar across studies, as were
baseline characteristics including white race and, where reported, Hispanic ethnicity, UPCR and percentages on ACE-I/
ARB medications (Tables 1, 2). All low dose oral GC studies required an IV steroid pulse compared to only one high dose
study. In patients receiving initial low dose oral GC, 23.6% achieved CRR 0.5 at the end of study compared to 24.7% in high
dose patients (p=0.75). In reports with available data, similar percentages were seen between groups for isolated UPCR
< 0.5 mg/mg (26.7% low dose vs. 30.9% high dose, p=0.29) and CRR or PRR (46.3% low dose vs. 42.8% high dose,
p=0.32). SAEs were less common in patients receiving lose dose GC, present in 20.7% compared to 30.7% in high dose
patients, p=0.0006. In studies reporting SAE due to infection, low dose GC patients had less frequent events (11.6%
vs. 16.4%, p=0.08).

Conclusion: Based on data pooled frommultiple published trials utilizing SOC treatment for LN, there is no significant differ-
ence in renal responses between patients receiving IV steroid followed by low dose prednisone compared to those receiving
high prednisone doses as initial oral GC during induction. Serious adverse events were less frequent in patients receiving low

Table 2. Demographics and Outcomes in Standard of Care Arm of Lupus Nephritis RCTs Using High Initial Oral Glucocorticoid Doses
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dose initial GC, although other study-specific considerations may factor in that association. These findings support the use
of lower oral GC doses in LN treatment.

Disclosure: A. Saxena: AbbVie, 1, AstraZeneca, 1, GSK, 1; P. Izmirly: None; J. Law: None; C. Sorrento: None;
H. Belmont: Alexion, 6, Aurinia, 6; J. Buyon: Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related
Sciences, 1.

Abstract Number: 0782

Comparison of Dual-immunosuppressive Therapy with a Voclosporin-
based, Triple-immunosuppressive Regimen for Lupus Nephritis in the
ALMS and AURORA 1 Studies

Maria Dall’Era1, Ernie Yap2, Matt Truman2, Lucy Hodge2 and Neil Solomons3, 1University of California San Francisco,
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Background/Purpose: Dual-immunosuppressive regimens consisting of high-dose glucocorticoids and higher doses ( >2
g/day) of mycophenolate mofetil (MMF) are still frequently used for the initial management of active lupus nephritis
(LN) despite the known serious and dose-dependent safety risks associated with both of these agents.

To understand the safety and efficacy of a voclosporin-based, MMF and glucocorticoid-sparing, triple immunosuppressive
regimen as an initial approach to treatment in active LN compared to more conventional regimens, we compared and ana-
lyzed safety and efficacy data in propensity-matched patients from the ALMS and AURORA 1. We hypothesized that a
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voclosporin-based, triple immunotherapy approach would reduce patient exposure to the toxicities associated with gluco-
corticoids and MMF, resulting in an improved safety profile without compromising efficacy.

Methods: Both studies enrolled patients with active LN. In ALMS, MMF was dosed to a target of 3 g/day with oral glucocor-
ticoids initiated at a maximum dose of 60 mg/day and tapered every 2 weeks to 10 mg/day. In AURORA 1, patients received
voclosporin 23.7 mg BID in combination with MMF (target dose 2 g/day) and oral glucocorticoids (starting dose of 25mg/day
tapered to 2.5 mg/day by Week 16). Propensity score matching was used to generate two groups of matched patients
based on a set of demographic and disease characteristics. Safety and efficacy outcomes were assessed at 3 and
6 months.

Results: Propensity matching identified 96 pairs of patients with similar demographics and baseline disease characteristics
(Table 1). At 3 and 6 months, MMF and glucocorticoid exposure was more than two-fold higher in ALMS than AURORA
1. Overall, fewer adverse events were observed in AURORA 1 across the majority of organ systems, including gastrointes-
tinal, skin and subcutaneous tissues, endocrine, and psychiatric disorders, although more patients in AURORA 1 were
reported to experience GFR decrease (Table 2). The incidence of serious adverse events was similar in both groups at
3 and 6 months. In the first 3 months, significantly more patients in AURORA 1 achieved >25% UPCR reduction from
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baseline (p=0.011; Table 3); the proportions of patients achieving UPCR ≤0.5 g/g and >50% UPCR reduction from baseline
were numerically greater in the voclosporin arm; the differences were not statistically significant.

Conclusion: Patients treated with voclosporin in combination with low-dose glucocorticoids and lower-dose MMF demon-
strated an improved safety profile and earlier reductions in proteinuria compared to patients treated with high-dose gluco-
corticoids and higher doses of MMF. These findings affirm the KDIGO 2023 recommendation that a voclosporin-based,
triple-immunotherapy regimen should be considered as an initial therapy in patients with active LN.

Disclosure: M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoSmithKlein, 2, 5, Pfi-
zer, 2; E. Yap: Aurinia Pharmaceuticals, 3, 11; M. Truman: Aurinia Pharmaceuticals, 2; L. Hodge: Aurinia, 3, 11;
N. Solomons: Aurinia, 2, 3, 11.
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Erlangen, Germany, 3Department of Internal Medicine 5, Hematology and Oncology, Universitätsklinikum Erlangen and
Friedrich-Alexander-Universität Erlangen Nürnberg, Erlangen, Germany, 4Friedrich-Alexander-Universität (FAU)
Erlangen-Nürnberg & Universitätsklinikum Erlangen, Department of Internal Medicine 3 - Rheumatology and
Immunology / Deutsches Zentrum Immuntherapie, Erlangen, Germany, 5Department of Internal Medicine
3 Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-Nürnberg, University Hospital Erlangen,
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Background/Purpose:We have previously shown that CD19 CAR T cell therapy can lead to improvement of severe forms
of B cell mediated autoimmune disease including SLE (1,2), idiopathic inflammatory myopathy (IIM) (3) and systemic sclero-
sis (SSc) (4). In hematologic malignancies, CD19 CAR T cell therapy is often associated with side effects such as cytokine
release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS). We therefore addressed
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the incidence, severity and reversibility of CRS and ICANS in patients with autoimmune disease receiving CD19 CAR T cell
therapy.

Methods: Patients with active and treatment-refractory SLE, IIM and SSc received a single infusion of 1 million CD19 CAR T
cells manufactured from autologous T cells and transfected with the lentiviral vector MB-CART19.1 (Miltenyi) encoding the
CD19 CAR. Immunosuppressive treatment was stopped before CAR T cell infusion. Standard conditioning treatment
(1g/m2 cyclophosphamide, 75 mg fludarabine) was administered before CAR T cell infusion. Incidence, severity and revers-
ibility of CRS and ICANSwere monitored during the first 14 days after infusion. CRS was graded as 1 (fever), 2 (hypotension),
3 (one vasopressor, high-ventilation) and 4 (multiple vasopressors, positive airway pressure). ICANS was graded as 1 (dizzi-
ness, fatigue), 2 (somnolence, delirium), 3 (spoor, seizures) and 4 (coma). In addition, reversibility of CRS and ICANS in
response to anti-pyretic drugs and/or tocilizumab was documented.

Results: Between March 2021 and June 2023 15 patients (mean ± SD age: 35,7± 11,2 years) received treatment with
CD19 CAR T cell therapy (8 SLE, 3 IIM and 4 SSc). SLE patients were younger (28.0 ± 7.2) than IIM (43.0 ± 1.0) and SSc
patients (45.7 ± 11.1 years). CRS was observed in 60% (9/15) and was graded mild (grade 1) in 8/9 cases (4 SLE, 2 IIM
and 2 SSc) and moderate (grade 2) in 1/9 cases (1 IIM). The moderate CRS was based on pre-existing dyspnea based on
interstitial lung disease, which worsened during the fever bout and required oxygen treatment for one day. CRS events hap-
pened between day 1 and day 4 after CAR T cell therapy. CRS resolved fast after using anti-pyretic drugs. Tocilizumab was
given in 40% (6/15) of the patients, mostly as single infusion, which lead to immediate resolution of CRS. Only one patient
received three tocilizumab infusions. Mild ICANS (1IIM) was observed in one patient, presenting with dizziness 7 days after
infusion. The patient received a short course of glucocorticoids, which led to resolution of ICANS. The cases of CRS grade
2, ICANS grade 1 and repeated tocilizumab treatment occurred in different patients.

Conclusion: Overall safety of CD19 CAR T cells therapy in autoimmune disease appears to be high. Low-grade CRS is fre-
quent but can be managed well. Higher grade CRS was not found and seems to be infrequent. Also ICANS appears to be
infrequent in patients with autoimmune disease. Tolerability of CD19 CAR T cell therapy seems to be similar in SLE, IIM
and SSc and no influence of age was observed.

1. Mougiakakos D, et al. N Engl J Med. 2021; 385:567-9.
2. Mackensen A, et al. Nat Med. 2022; 28:2124-32.
3. Müller F, et al. Lancet 2023;401: 815-818.
4. Bergmann C et al., Ann Rheum Dis 2023, May 5;ard-2023-223952.

Disclosure: J. Taubmann: None; F. Müller: AbbVie, 6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb, 1, 6, Janssen,
6, KITE, 1, 6, Miltenyi Biomedicine, 1, 6, Novartis, 1, 6, Sobi, 6;M. Aigner: Kosmas Therapuetics, 8, Kyverna, 5, Miltenyi
Biomedicine, 2, 7, Miltenyi Biotec, 6; I. Minopoulou: AbbVie/Abbott, 6; J. Knitza: None; D. Werner: None;
C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2; G. Kroenke: None; A. Mackensen: BioNTech, 1, Bristol-Myers
Squibb(BMS), 1, KITE/Gilead, 1, 6, Kyverna, 5, Miltenyi Biotech, 5; G. Schett: None.
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Background/Purpose: Preservation of long-term kidney function and sustained reduction of glucocorticoid use are major
therapeutic goals in lupus nephritis (LN). In the randomized, double-blind, placebo-controlled, Phase 2 NOBILITY trial
(NCT02550652), patients with proliferative LN receiving obinutuzumab with standard-of-care therapy showed clinically
meaningful improvement in complete and overall renal responses (CRR and ORR) at Weeks 52, 76 and 104 compared with
those receiving placebo and standard-of-care therapy.1 We conducted a post hoc analysis of NOBILITY to assess kidney-
related outcomes and steroid-sparing effects.

Methods: Cox regression analysis was conducted for the time to first kidney-related event (death, doubling of serum creat-
inine and treatment failure), LN flare and first 30% and 40% eGFR decline from baseline. The eGFR slope was assessed in a
linear mixed-effects model. Assessment of a steroid-sparing effect of ≤7.5 mg/day of prednisone while achieving CRR at
Weeks 76 and 104 without use of >7.5 mg/day of prednisone between Weeks 64 and 76 and Weeks 92 and 104, respec-
tively, was calculated by the Cochran–Mantel–Haenszel test stratified for race (Afro-Caribbean/African American vs others)
and country (US vs non-US). Glucocorticoid dose was imputed by the LOCF method for patients who discontinued the
study and/or for missing data. All patients met ACR classification criteria for systemic lupus erythematosus and had
biopsy-proven proliferative LN.

Results: Obinutuzumab significantly reduced the risk of kidney-related events or death (HR, 0.40; 95% CI, 0.20 to 0.80), LN
flare (HR, 0.43; 95% CI, 0.20 to 0.95) and time to first eGFR decline of 30% (HR, 0.20; 95% CI, 0.06 to 0.61) and 40% (HR,
0.09; 95% CI, 0.01 to 0.73) (Figure). Risk of sustained eGFR decline of 30% and 40% was numerically lower, and a signif-
icant difference in attenuation of eGFR slope decline was observed between patients receiving obinutuzumab and standard-
of-care therapy and those receiving placebo and standard-of-care therapy (annual slope difference, 4.10 mL/min/year; 95%
CI, 0.14 to 8.08). Patients receiving obinutuzumab and standard-of-care therapy were significantly more likely to achieve
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CRR at Week 76 without receiving >7.5 mg/day of prednisone from Week 64 through 76 than those receiving placebo and
standard-of-care therapy (24 of 63 patients [38.1%] vs 10 of 62 [16.1%], respectively; P< 0.01). A similar trend was
observed at Week 104 without receiving >7.5 mg/day of prednisone from Week 92 through 104, but this did not reach sta-
tistical significance.

Conclusion: Obinutuzumab, in addition to increasing the possibility of achieving CRR, significantly reduced the risk of
kidney-related events, eGFR decline, time to LN flare and eGFR slope decline in a post hoc analysis, suggesting that obinu-
tuzumab in combination with standard-of-care therapy may positively impact kidney-related outcomes. In addition, a signif-
icant steroid-sparing effect was observed at Week 76. Obinutuzumab is being evaluated in patients with active proliferative
LN in the global registrational Phase 3 REGENCY trial (NCT04221477).

Reference

1. Furie RA, et al. Ann Rheum Dis. 2022;81:100-107.
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A. Turchetta: F. Hoffmann-La Roche Ltd, 3, 11; J. Garg: F. Hoffmann-La Roche Ltd, 11, Genentech, Inc., 3;
R. Furie: Biogen, 2, 5; W. Pendergraft III: F. Hoffmann-La Roche Ltd, 11, Genentech, Inc., 3; A. Malvar:
F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2.

Abstract Number: 0785

Therapeutic Range of Hydroxychloroquine Blood Levels May Reduce
Odds of High Lupus Disease Activity

Shivani Garg1, Betty Chewning2, Brad Astor3 and Christie M. Bartels3, 1Department of Medicine, University of Wisconsin
School of Medicine and Public Health, Madison, WI, 2University of Wisconsin, School of Pharmacy, Madison, WI,
3University of Wisconsin, School of Medicine and Public Health, Madison, WI

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: SLE – Treatment I: Renal
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Hydroxychloroquine (HCQ) is the cornerstone of lupus (or SLE) treatment. Yet the optimal dos-
ing of HCQ in SLE is unknown. Reducing HCQ dose to 5 mg/kg to limit toxicity per American Academy of Ophthal-
mologists (AAO) guidelines, increases lupus flare risk by 6-fold. Therefore, establishing effective reference ranges of
HCQ blood levels with upper and lower bounds for efficacy may inform individualizing HCQ dosing to maximize efficacy
and limit toxicity. While studies suggest various thresholds for therapeutic HCQ blood levels, none have offered a ther-
apeutic range with upper and lower bounds for HCQ levels that predict minimum and maximum efficacy. Moreover,
clinical interpretation of a threshold is difficult as it may not account for changes in patient-level factors such as weight
and kidney function and fluctuations in HCQ blood levels over time. Thus, the objectives of this study were to: 1)
examine the association between HCQ blood levels and high lupus disease activity (HDA) in a prospective SLE cohort;
2) define therapeutic thresholds of HCQ blood levels with upper and lower bounds for HCQ blood levels that predict
maximum and minimum efficacy.
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Methods: This study measured HCQ blood levels in unique SLE visits using liquid chromatography-tandem mass spec-
trometry. HCQ blood levels and SLE disease activity index (SLEDAI) scores were measured on the day of the visit for each
patient. High lupus disease activity (HDA) was defined as SLEDAI scores of ≥6. We performed nonparametric spline regres-
sion analysis to identify HCQ blood levels cut-points associated with reduction in the odds of HDA. To identify an effective
therapeutic range with lower and upper limits of HCQ blood levels that are associated with lower odds of HDA, we examined
associations between HDA and every 50-100 ng/ml increase in HCQ blood levels starting at 100 ng/ml through 1500 ng/ml
using univariable and multivariable logistic regression models. Factors that can affect HCQ levels, such as kidney function,
HCQ dose and timing, were included in analyses.

Results: Among 158 SLE patients in whom HCQ blood levels were measured, 92% were women and 32% were of Black
race or Hispanic ethnicity. HDA was noted in 18% of patients.

Using nonparametric spline regression models, we noted that HCQ blood levels, 750 and 1100 ng/ml, significantly reduced
the odds of HDA (Figure 1A). HCQ blood levels < 700 & >1150 did not reduce the odds of HDA (Figure 1B & Table 1). Levels
of 750 ng/ml lowered the lower odds of HDA by 76% (OR 0.24, p=0.016, Fig 1B & Table 1). A sustained reduction in the
odds of HDA with HCQ blood levels was noted through 1000 ng/ml. Peak effects were noted at levels of 1100 ng/ml with
a 90% reduction in the odds of HDA (Figure 1B. & Table 1). Figure 2. illustrates how these findings could guide clinicians
to individualize HCQ dosing to achieve therapeutic blood levels to maximize efficacy, while balancing safety.

Conclusion: An effective therapeutic range of HCQ levels, 750-1100 ng/ml, significantly reduced the odds of high lupus dis-
ease activity by 76-90%. These findings could be guide clinicians to individualize HCQ dosing to maximize efficacy during
routine lupus visits.

Table 1. Factors associated with high lupus disease activity (HDA defined as SLEDAI ≥6) using multivariable logistic regression, n=158
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Figure 1. Effective range of HCQ levels associated with lower odds of high lupus disease activity (HDA) using: A) spline and B) logistic regression
analysis
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Background/Purpose: Manifestations of systemic lupus erythematous (SLE) vary in severity and presentation; lupus
nephritis (LN) affects up to half of SLE patients and confers a high risk of morbidity and mortality. Since the early 1990s,
the standard regimen for SLE patients with glomerulonephritis was high-dose IV cyclophosphamide (CTX) given once
monthly for 6 months with 2 additional quarterly doses. This was widely accepted until the Euro-Lupus Nephritis Trial
(ELNT) results were published in 2002 and demonstrated non-inferiority. It is now accepted to give a fixed dose of 500mg
IV CTX every two weeks for 12 weeks (6 doses). However, the trial population in ELNT differs significantly than the popula-
tion of SLE patients treated in the United States and more specifically, South Carolina, where African Americans represent
26.7% of the population. African Americans have a higher prevalence of LN and often more severe disease which may sug-
gest the need for more aggressive therapy. Additionally, renal damage progressing to ESRD is still more common in African
Americans. We hypothesized that the two regimens may not have equivalent efficacies in multiethnic patient cohorts.

Figure 2. Potential clinical application of therapeutic hydroxychloroquine blood level monitoring during routine clinic visits
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Methods: We undertook a retrospective analysis to compare the Euro-Lupus Nephritis regimen to the NIH regimen in
patients with lupus nephritis treated at the Medical University of South Carolina. Data was collected from patients with LN
age 18-90 years old treated with CTX at MUSC from 2012 to 2022. There were no exclusion criteria. Data includes demo-
graphics, dates of visits and treatments, renal histological parameters, clinical laboratory values of lupus disease activity
and renal status, medications, and dosing data.

Results: Eighty-five patients fit the inclusion criteria. Of these, 40 received ELNT, and 45 received the NIH protocol. There
are 80 females and 5 males. Of the 85 subjects, 73 are African American (85.9%). In the ELNT cohort, 33 are African Amer-
ican (82.5%). There are 40 African Americans in the NIH group (88.9%). Demographics are provided in Table 1. Baseline and

Table 1: Enrollment Demographics

Table 2: Laboratory value averages with standard deviations at baseline and 1 year from last treatment.

Table 3: Average change of serum creatinine in patients between 1 year and baseline laboratory values. The increase in ELNT was 0.91 while NIH
improved by an average of 0.13.
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one year laboratory averages with standard deviations are provided in Table 2. Table 3 shows the average change in serum
Cr amongst patients in each treatment group. In the ELNT group, the average change showed an increase in creatinine by
0.91 (±3.02). The serum creatinine in the NIH cohort decreased by 0.13 (±2.83). Findings from this ongoing analysis suggest
that at the one-year mark, patients in the ELNT group on average have an increase in serum creatinine, with 10 patients
(25%) needing to be put on hemodialysis versus only 4 patients (8.8%) in the NIH cohort (p=0.0468).

Conclusion: No known prior studies have evaluated the efficacy of the ELNT protocol in a predominantly African American
cohort. This project is currently ongoing. Preliminary results indicate that patients receiving the ELNT protocol at MUSC have
increased serum creatinine at 1 year, possibly suggesting that the therapy is not aggressive enough. This is also shown in
the proportion of patients requiring hemodialysis within 1 year. Additional research is needed to identify the optimal choice
for cyclophosphamide regimen in different populations of patients with lupus nephritis.

Disclosure: A. Arar: None; D. Kamen: None; P. Nietert: None; M. Cunningham: Aurinia, 2.
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Background/Purpose: We previously described distinct migratory and resident fibroblast populations from lesional skin
biopsies in SSc patients. Both populations are profibrotic compared with those from healthy control (HC) skin, however
migratory SSc fibroblasts display increased expression of αSMA, greater gel contraction, and faster migration in the
scratch-wound assay. The two SSc populations differ by bulk RNAseq expression, with resident fibroblasts overexpressing
CCL2, CXCL8 and ICAM1, whereas migratory fibroblasts overexpress genes such as COMP, TRIP3. Here we describe the
use of scRNAseq of whole skin to define the functional differences between these two fibroblasts subsets

Methods: scRNAseq was performed on 12 SSc whole skin biopsies and 3 HC, using the 10X genomics platform. The
markers identified in bulk RNAseq for each fibroblast populations were used to identify corresponding clusters in scRNAseq.
Candidate gene sets to identify the resident and migratory fibroblast populations were developed, and KEGG gene set
enrichment pathways (GSEA) identified.

We explored differences in relative frequency of resident and migratory fibroblasts populations in whole skin by stage and
subset between ATA (anti-topoisomerase) and ARA (anti-RNA pol III), as well as late and early-stage disease.

Finally, we utilised CellDive® multiplex imaging to localize the two fibroblast populations within the dermis of skin biopsies
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Results: Bulk RNAseq revealed 739 genes significantly overexpressed genes in the migratory fibroblast population,
whereas 745 genes were significantly upregulated in the resident fibroblasts (Table 1).

10 clusters of fibroblasts were identified on scRNAseq. Cluster 0 and 4 showed gene expression similar to migratory fibro-
blasts, whereas the resident fibroblasts gene expressions paralleled clusters 3 and 6 (Figure 1).

Interrogating the scRNAseq clusters, revealed the migratory fibroblasts are the most abundant cell population. Sub-
grouping by autoantibody identified migratory fibroblasts as most abundant in the ATA subgroup, whereas resident
fibroblasts are most abundant in the ARA subgroup, suggesting autoantibody status tracks distinct fibroblast subsets
(Figure 2).

GSEA of KEGG pathways confirmed concordance between migratory and resident fibroblast clusters in bulk and
scRNAseq analysis. Resident fibroblasts showed upregulation of complement and coagulation genes, and JAK/STAT
signalling pathway. There was upregulation of glycolysis gluconeogenesis, and PPAR signalling in migratory
fibroblasts.

Table 1: Table showing top 20 statistically significant differentially expressed genes between SSc migratory and SSc resident fibroblasts by fold
change (FC).
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Using CellDive® multiplexed technology, and markers of resident and migratory fibroblasts, the fibroblast populations local-
ise to different areas of the dermis, with migratory fibroblasts being more perivascular, and resident being scattered through-
out the dermis

Figure 1: Identifying resident and migratory fibroblasts in scRNAseq. Migratory fibroblasts were identified with COMP and AKR1C1, whereas
CCL2 and EGR1 were more specific for resident fibroblasts.

Figure 2: Abundance of fibroblast populations by antibody and stage. Migratory fibroblasts first column and resident fibroblasts 4th column
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Conclusion: We extended our understanding of two fibroblast populations in SS and describe a molecular basis for their
functional differences and location within the dermis. Understanding their different functions, and appreciating their tight
association with auto antibody subset, begins to explain the differences in clinical phenotype and response to therapeutics
linked to disease stage and subset of SSc.

Disclosure: K. Clark: None; S. Xu: None; V. Ong: None; C. Buckley: Bristol-Myers Squibb(BMS), 5, Mestag, 11;
C. Denton: AbbVie, 2, Acceleron, 2, Arxx Therapeutics, 5, Bayer, 2, Boehringer-Ingelheim, 2, 6, Corbus, 2, 6, CSL Beh-
ring, 2, 5, GlaxoSmithKline, 2, 5, Horizon Therapeutics, 2, Inventiva, 2, 5, Janssen, 6, Roche, 2, Sanofi, 2, Servier, 5.
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Background/Purpose: Systemic Sclerosis (SSc) is characterized by fibrosis of the skin and internal organs associated with
vasculopathy and autoantibodies and exhibiting wide clinical heterogeneity. Contributors to pathogenesis include genetic
variants and currently unidentified external triggers. Several genome-wide association studies (GWASs) have shed light on
the genetic component and estimated that it contributes 30% to the risk of developing SSc. We used Whole Exome
Sequencing (WES) data to identify novel SSc susceptibility loci, and to identify putative causative pathways.

Methods: Exome sequencing (ES) was performed by Regeneron in an academic-industry partnership. ES data was pro-
vided to the study team and all analyses were performed by the authors independently of Regeneron. We first performed
GWAS analysis of 2,865 Caucasian cases and 1,043 controls from samples in the SSc Registry and DNA Repository. Geno-
type imputation was performed with the 1000 Genome Project Phase 3 panel which yielded 5,522,961 variants. Case-
control association analysis was performed using PLINK v1.9 logistic regression model of additive effects, including gender
and the first two principal components (PCs) as covariates. Replication testing was performed in an independent case-
control set of European ancestry (949 SSc patients, 998 controls from collaborators Kerick and Martin).

The evolutionary action method estimates the functional and clinical impact (mutational harm) of missense protein coding
variations.

Results:We identified a novel susceptibility locus atMICB (rs2516497, P = 8.42 × 10−15) within the HLA region.MICB (MHC
class I chain-related gene B) is a protein coding gene in the MHC region whose gene product is a stress-inducible cell sur-
face molecule that labels malfunctioning cells for targeting by cytotoxic lymphocytes such as natural killer cells.
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Additionally, we confirmed and firmly established the role of HLA-DQA1 (rs1048372, P = 2.95 × 10−21) and HLA-DQB1
(rs2647032, P = 1.32× 10−16) gene regions as SSc genetic risk factors. Replication testing in an independent case-control
set of European ancestry confirmed association of thisMICB SNP (rs2516497, P = 7.17 × 10−9) to SSc. In addition, the rep-
lication cohort also confirmed that the association of thisMICB SNP is an independent event, i.e., it is not in linkage disequi-
librium with other HLA class genes.

Next, we applied the evolutionary action method to investigate genes and pathways associated with SSc. Evolutionary
action predicts the impact of missense variants on protein function. Using the de novo missense variants from the ES data,
this method corroborated genes associated with SSc and identified additional genes in the interferon pathway among
others. IFI44L and IFIT5 are interferon genes and are shown to be dysregulated in SSc blood and skin.

Conclusion: Using a GWAS analysis applied to WES data, we identifiedMICB as a novel SSc susceptibility locus indepen-
dent of other HLA class genes. Additionally, by application of the evolutionary action analysis method to this dataset, we
identified missense mutations in the interferon pathway that may contribute to SSc pathogenesis.

Disclosure: S. Ketkar: None; H. Dai: None; B. Dawson: None; L. Burrage: None; D. Murdock: None; J. Asmussen:
None; K. Wilhelm: None; O. Lichtarge: None; M. Kerick: None; J. Martin: None; S. Assassi: AstraZeneca, 2, aTyr,
2, Boehringer Ingelheim, 2, 5, CSL Behring, 2, Janssen, 5, Merck, 2, Momenta, 5, TeneoFour, 2; B. Lee: None;M.May-
es: Boehringer Ingelheim, 1, 5, British Medical Journal, 9, Corbus, 5, EICOS, 1, 5, Horizon Pharma, 5, Medtelligence,
6, Mitsubishi Tanabe, 1, 5, Oxford University Press, 9, Prometheus, 5, Springer International Publishing, 9.
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Background/Purpose: Peripheral blood leukocyte telomere length (PBL-TL) has been associated with disease and organ
specific morbidity and mortality in conditions associated with pulmonary fibrosis including connective tissue disorders. TL
shortening has been implicated in SSc-related interstitial lung disease (ILD), but its association with other organ involvement,
disease severity, and overall survival remains unknown. The goal of this study was to define the relationship of PBL-TL with
SSc-specific disease manifestations and clinical outcomes including mortality.

Methods: A retrospective longitudinal cohort study was performed using a large, well characterized cohort of SSc patients
fulfilling the ACR/EULAR 2013 classification criteria and healthy controls (HC). PBL-TL was measured by quantitative PCR
from DNA isolated from the blood. Age adjusted TL was calculated using linear regression of TL from HC. Multivariate
modeling was utilized to assess the association of PBL-TL with SSc disease presence and severity of skin thickening, ILD,
pulmonary arterial hypertension (PAH), peripheral vascular disease (PVD), and event free survival (lung transplantation and/or
death) from disease onset and time of TL measurement. To assess concordance of findings between blood and SSc target
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Table 1: Demographic and clinical characteristics of SSc patients and healthy controls

Figure 1: PBL-TL was significantly shorter in patients with pulmonary involvement (A), especially in those with concurrent ILD and PAH (B) and with UIP
pattern of ILD on chest CT (C). PBL-TL associates with survival as patients with shortest TL (Tertile 1) had significantly worse 30 year survival (D).
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tissues, TL was measured in skin and lung tissue by telomere fluorescence in situ hybridization (Telo-FISH) in SSc and HC,
and compared using Wilcoxon rank-sum test.

Results: 558 participants (244 SSc and 314 controls) were included in this study (Table 1). PBL-TL was significantly
shorter in SSc than healthy controls. In multivariate modeling, controlling for age, sex, race, smoking, disease duration
and autoantibody status, shortened TL was significantly associated with presence of SSc related pulmonary involve-
ment (OR 1.98 per 1000bp shortening, p=0.03) (Fig1A). PBL-TL was not associated with SSc skin disease (p=0.21)
or PVD (p=0.20). Within pulmonary disease, TL shortening was strongly associated with ILD presence (OR 2.21, p
=0.009). The shortest PBL-TL was found in subjects with concurrent ILD and PAH (Fig 1B). Shortened TL was also
associated with lung disease severity including lower DLCO% (p=0.006) and UIP pattern by chest CT compared to
NSIP (p=0.03, Fig 1c). Patients requiring hospitalization for respiratory or right ventricular failure had shorter TL (6169
±434 vs. 6350±535, p=0.02) and TL shortening was associated with worse event free survival among all SSc patients
from both time of TL measurement (p=0.03) and disease onset (p=0.008) (Figure 1D). TL was shorter in type II alveolar
cells in lung tissues from SSc-ILD patients compared to healthy controls (p=0.014). In contrast, no difference was
found in TL in epidermal cells (KRT5+) of skin (p=0.82).

Conclusion: This cohort study found a strong association between TL measured in the peripheral blood of SSc patients and
more severe pulmonary involvement, particularly with concurrent ILD/PAH, and worse clinical outcomes including increased
hospitalization due to respiratory failure as well as worse survival. This study provides rationale to further investigate the role
of telomere dysfunction in SSc-ILD pathogenesis and to validate TL as a potentially useful biomarker in SSc.

Disclosure: M. Yang: None; S. Liu: None; S. Lee: None; S. French: None; P. Wolters: None; F. Boin: None.
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Background/Purpose: SSc-ILD is the leading cause of death in SSc affecting around 50% of the patients. Lung tissue of
patients with early-stage SSc-ILD is characterized by a predominant inflammatory response with inconspicuous fibrosis,
which can progress to honeycombing fibrosis. Although several biomarkers and drug targets have been proposed to mon-
itor and halt SSc-ILD progression, none has reached clinical application. A better understanding of the molecular mecha-
nisms underpinning SSc-ILD pathogenesis is needed to improve treatment options and progression prediction. This
transcriptomic study aims to reveal the differential gene expression between healthy control (ctrl) lung sections and regions
of interest (ROIs) within SSc-ILD lung tissue.
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Methods: The nanoString (nS) nCounter Human Fibrosis Panel containing 770 genes related to all stages of fibrosis was
used to analyze gene expression in formalin-fixed and paraffin-embedded lung tissues with varying stages of SSc-ILD
(n=18) and control lung tissue (n=6). The SSc-ILD tissues were stratified by an experienced lung pathologist into three ROIs,
inflammatory (inf ), prefibrotic (prefib), or fibrotic (fib). Every group comprised 6 samples. This stratification aimed to define a
longitudinal simulation of early to late phases of SSc-ILD: ctrl à inflammation à prefibrosis à fibrosis. nSolver and Rosalind
software were used for data and statistical analysis. The immunohistochemistry was performed using specific antibodies
in the same tissues used for nS analysis to confirm protein expression.

Results: To validate our simulation model, we performed subgroup analysis that showed an incremental increase in path-
way scores related to the severity of fibrosis including, among others, ECM and collagen 1 biosynthesis, PDGF signalling,
and myofibroblast regulation (Fig.1). Ctrl vs SSc-ILD comparison demonstrated 24 differentially expressed genes, two of
which had the most pronounced p-values. Cyclin-Dependent Kinase Inhibitor 2C (CDKN2C) was significantlyoverexpressed
(p = 0.00052) in SSc-ILD compared to ctrl, while expression of Pellino E3 ubiquitin-protein ligase 1 (PELI1) showed lower
expression significantly (p = 0.0012). Additionally, the expression of CDKN2C and PELI1 showed an incremental increase
and decrease in the four groups, respectively (Fig.2). Immunohistochemistry of CDKN2C and PELI1 showed consistent
results with the nS analysis with incremental increase and decrease of positive staining in the 4 groups, respectively.

Conclusion: Expression of CDKN2C and PELI1 was associated with more severe stages of SSc-ILD on histologic assess-
ment. PELI1 decrease is probably due to loss of bronchial tissue during the fibrosis processes and thus secondary to the
already existing pathology. We report the potential of the cell cycle inhibitor, CDKN2C to predict fibrosis progression. Further

Figure 1: Pathway score analysis. Four pathways related to fibrosis and tissue remodeling are shown. Control (Ctrl) samples scored lowest while
fibrotic samples scored highest. Among others, these pathways were the most differentially elevated in 51 annotated pathways within the fibrosis
panel. ECM, Extracellular matrix; PDGF, Platelet-derived growth factor; Inf, inflammatory; prefib, prefibrotic; fib, fibrotic.
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research is required to validate these findings and correlate additional cell cycle regulation and/or senescence markers with
CDKN2C. determine the potentiality of CDKN2C as a putative progression marker candidate.

Disclosure: Y. Al-Adwi: None; J. Westra: None;H. van Goor: None; L. van Kempen: None;W. Timens: Bristol-Myers
Squibb(BMS), 2, Merck/MSD, 2; C. Gan: None; D. Mulder: None.
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Background/Purpose: Systemic sclerosis (SSc) is a multiorgan disease characterized by systemic vascular injury, inflam-
mation, and fibrosis. While SSc mainly affects the skin, pulmonary manifestations such as interstitial lung disease (ILD) are
the leading cause of morbidity and mortality. Tumor necrosis factor–like cytokine 1A (TL1A) is a membrane costimulatory

Figure 2: CDKN2C and PELI1 gene expression change between the four groups shown as (Log2) fold-change. (a) CDKN2C expression increases
from the ctrl group up until the fibrotic group incrementally through inflammatory and prefibrotic groups. (b) PELI1 gene expression decreases from
the ctrl group up until the fibrotic group incrementally through inflammatory and prefibrotic groups.
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protein and cytokine that drives multiple inflammatory and fibrotic pathways implicated in SSc. TL1A can induce lung fibrosis
and tissue remodeling in mice and can stimulate cellular proliferation and extracellular matrix protein production in human
lung fibroblasts. The present study evaluated the expression of TL1A and related pathways in serum, skin, and lung tissue
in patients with SSc. An anti-TL1A monoclonal blocking antibody, PRA023, is currently in phase 2 trial for SSc-ILD.

Methods: Soluble TL1A was measured in serum samples from early diffuse (< 2yr; n=58) and late diffuse ( >5yr; n=57) SSc
and matched healthy control sera (n=60) (University of Texas cohort). Bulk and single-cell transcriptomic public data from
SSc lung and skin were analyzed for gene expression. Gene expression and chromatin accessibility from the same cell were
profiled in skin biopsies and peripheral blood mononuclear cells (PBMCs) from patients with SSc with (n=4) and without
(n=4) ILD and healthy controls (n=4) using 10X Genomics Chromium Single Cell Multiome technology (University of Michigan
cohort). TL1A and its receptor, DR3, proteins were detected in SSc skin (n=15), SSc-ILD (n=5), and healthy control lung tis-
sue (n=5) by immunohistochemistry in both cohorts.

Results: TL1A levels were elevated in late diffuse SSc compared with early diffuse and healthy control sera (p< 0.05). In bulk
transcriptomic SSc skin public datasets, Th1, Th2, Th17, and TL1A-induced T cell and fibrosis gene signatures were
increased. In the skin, single-cell gene expression and chromatin accessibility analysis showed that TL1A was expressed
in myeloid and epithelial cells, while DR3 was expressed on T cells. Differential gene expression analysis between SSc and
control skin revealed several genes upregulated in fibroblasts (eg, COL16A1, ELN, PRRX1; p< 0.05) and in myeloid cells
(eg, HLA-DRB1, NRP1, SRGN; p< 0.05). TL1A-induced genes were upregulated in myeloid cells and fibroblasts of SSc skin
compared with controls (p< 0.001). In donor-matched PBMCs, single-cell gene expression and chromatin accessibility data
indicated TL1A expression in myeloid cells, a cell population expanded in SSc, and DR3 expression in T cells. In lung tissue
bulk RNA, TL1A gene expression was increased in SSc-ILD compared to healthy controls. In single-cell RNAseq SSc-ILD
lung data, TL1A was expressed by myeloid and epithelial cells, while DR3 was expressed by T cells and epithelial and endo-
thelial cells. Although SSc skin showed relatively low levels of TL1A and DR3 protein expression, TL1A and DR3 proteins
were relatively abundant in SSc-ILD compared with healthy control lung tissues.

Conclusion: TL1A expression and pathway activity analyses suggest that TL1A may modulate immune and fibrotic path-
ways in SSc skin and the lung, with higher activity of the pathway in lung tissue compared with the skin.

Disclosure: H. Llewellyn: Prometheus Biosciences, 3; L. Tsoi: Galderma, 5, Janssen, 5, Novartis, 5; M. Wu:
Boehringer-Ingelheim, 5, Janssen, 5, Prometheus Biosciences, 5; K. Grigaityte: Prometheus Biosciences, 3;
T. Wang: Prometheus Biosciences, 3; J. Seibold: Prometheus Biosciences, 3; E. Muñoz-Elias: Prometheus Biosci-
ences, 3; D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 5, CSL
Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prometheus, 2; J. Gudjonsson: Abbvie,
2, 5, Almirall, 2, 5, AnaptysBio, 2, Boehringer Ingelheim, 2, Celgene/BMS, 2, 5, Eli Lilly, 2, 5, Galderma, 2, Janssen, 2, 5,
Kyowa Kirin, 5, MiRagen, 2, Novartis, 2, Prometheus Biosciences, 5, Sanofi, 2, SunPharma, 5, TimberPharma, 5.
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Background/Purpose: Growing evidence supports a critical role for innate immunity in systemic sclerosis (SSc) pathogen-
esis. Altered myeloid cell numbers and functions have been implicated in the initiation and progression of SSc, but their func-
tional characterization and relationship with specify disease manifestations such as interstitial lung disease (ILD) remain

Fig. 2. a. Volcano plot for ISG15 monocytes ILD vs non-ILD. b. Pathways for 33 differentially expressed genes.

Fig. 1. a. UMAP of myeloid cells split into 11 clusters. b. Frequency barplot for each cell-type split by ILD status. c. Bubble plot of selected marker
genes.
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poorly understood. We sought to characterize specific myeloid populations associated with SSc-ILD and investigate how
disease severity affects the transcriptional regimen.

Methods: Single cell RNA-seq was performed on peripheral blood obtained from 60 SSc patients meeting 2013
ACR/EULAR criteria. Unsupervised clustering identified dendritic/monocyte populations which were then selected for further
sub-clustering analysis and annotation. Differential expression analysis and sub-type frequency analysis was conducted
between 40 patients with SSc-ILD and 20 patients without (non-SSc-ILD). Using the worst recorded forced vital capacity
(fvc) value (%-predicted), correlation analysis against pseudo-bulk expression was performed for an unbiased genome-wide
assessment of SSc-ILD severity associations.

Results: Clustering and annotation of 39,582 dendritic/monocyte cells identified 11 myeloid cell types (Fig.1a). Com-
parison of relative cell type proportions between SSc-ILD and non-SSc-ILD (Fig.1b) revealed a 2.1-fold increase (p-
value=1.7x10-2) in a "ISG15-hi" monocyte population expressing high levels of interferon (IFN)-inducible markers
(i.e. IFI6 and IFI44L, Fig.1c). Concomitantly, an "Intermediate" monocyte population (expressing classical NAMPT and
non-classical IFITM3, Fig.1c) showed a significantly decreased frequency (1.4-fold, p-value=2.8x10-2) in SSc-ILD sub-
jects, and a strong negative correlation with ISG15hi subset counts (Pearson r=-0.70; p-value=2.45x10-7). Differential
expression analysis identified 33 genes (1.2-fold, FDR < 2x10-2) between SSc-ILD and non-SSc-ILD in ISG15-hi
monocytes (Fig.2a), with robust enrichment in the "Interferon signaling" pathway (FDR=1.5x10-10) (Fig.2b). For the
Intermediate monocyte population, 61 genes had a significant negative correlation (-0.50 < Pearson r< -0.31; p-value
< 0.05) associated with SSc-ILD severity and were enriched in pathways including "Cytokine signaling in immune sys-
tem" (FDR=3.27x10-5) and "Innate immune system" (FDR=8.07x10-3). Of note, 18/61 genes were found to be signif-
icantly differentially expressed in SSc-ILD patients with the highest ILD severity (fvc < 55%), including the innate
immunity gene FPR1 (Pearson r =-0.48, p-value=1.15x10-3).

Conclusion: Using single cell analysis, we identified a novel cluster of circulating monocytes expressing high levels of
type I IFN-inducible markers that exhibits a significant association with presence and severity of SSc-ILD. Our find-
ings suggest that these ISG15-hi monocytes may be cellular effectors critically involved in the dysregulated type I
IFN activation driving SSc pathogenesis and identify them as promising targets for disease-specific therapeutic
intervention.

Disclosure: R. Ainsworth: None; K. Taylor: None; Y. Cao: None; T. Sasaki: None; D. Rao: AstraZeneca, 2, Bristol-
Myers Squibb, 2, 5, GlaxoSmithKlein(GSK), 2, Hifibio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2; N. Bottini: Thirona
Bio, 2; F. Boin: None.
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Background/Purpose:We have previously identified the Huntingtin-interacting protein-1 (HIP1) as a new gene implicated in
the regulation of the rheumatoid arthritis (RA) fibroblast-like synoviocyte (FLS) invasiveness induced by receptor tyrosine
kinases, and in arthritis severity. Following that observation we examined genes and proteins regulated by HIP1 as those
might generate important understanding of disease pathogenesis, and potentially new targets for treatment.

Methods: We used a combination of siRNA knockdown, gene expression and invasion assays in RAFLS, followed by
immunoprecipitation and western blots. DUSP6 knockout (KO) mice were studied in the KRN serum induced arthritis
(KSIA) model.

Results: In RA FLS knockdown for HIP1 we detected increased mRNA levels of the dual specificity phosphatase 6 (DUSP6).
We confirmed protein expression of DUSP6 in RA FLS cell lines and binding of DUSP6 to HIP1 by immunoprecipitation in RA
FLS cell extracts, followed by western blotting. We hypothesized that, like HIP1, DUSP6 might also be involved in FLS inva-
siveness. Knockdown of DUSP6 with siRNA significantly decreased RA FLS invasiveness by more than 50% (P< 0.001). In
the arthritis model of KSIA, both male and female DUSP6 KO mice were significantly protected compared with wild-type
mice, developing a significantly milder disease (maximum disease reduction of nearly 50% at day seven; figure). DUSP6
KO mice also had increased numbers of CD4+CD45-CD49b+LAG3+IL10+ Tr1 regulatory T cells (P< 0.01) in the spleen,
increased serum levels of IL10, and lower serum levels of IL6 (P< 0.01). RNA sequencing analyses revealed significantly
increased representation of ERK and MAPK pathways and genes in the spleens of DUSP6 KOmice, compared with DUSP6
wild-type. DUSP6 is known to inactivate MAPK pathway proteins and therefore the RNA sequencing finding were consistent
with decreased DUSP6 activity.

Conclusion:We identified a new HIP1-binding protein, DUSP6, and demonstrated that like HIP1, DUSP6 regulates arthritis
severity and joint damage. Our findings suggest that DUSP6 interferes with disease severity by modulating FLS invasiveness
and regulating IL10 production by Tr1 cells and suppression of IL6. This new discovery has the potential to become the
basis for the development of new treatments for RA and possibly other autoimmune and inflammatory diseases.

Disclosure: T. Laragione: None; C. Harris: None; N. Rice: None; P. Gulko: None.

Figure 1. DUSP6 KO mice (BLUE line) were significantly protected in KSIA, compared with DUSP6 wild-type (RED line). (**P<0.001; ***P<0.0007).
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Background/Purpose: While alterations in tryptophan (Trp) metabolism have been broadly implicated across autoimmune
diseases (including RA, SpA, SLE, and MS), the specific role(s) of Trp metabolites in the development of disease are not well
characterized. We previously identified significant alterations in tryptophan metabolism in mice with collagen-induced arthri-
tis (CIA) that occurred in a microbiome-dependent manner, including significantly elevated indole. As indole is exclusively
produced via microbial Trp metabolism, we modulated indole production through either antibiotic-mediated microbiome
depletion or reduction of dietary Trp to dissect the effects of tryptophan, indole, and the microbiome on the development
of CIA.

Methods: To regulate dietary Trp, 6wk-old male DBA/1J mice were maintained on either a Trp-sufficient (TS, 0.18% Trp) or
Trp-low (TL, 0.05% Trp) diet. For the microbiome depletion studies, mice were treated with broad-spectrum antibiotics
(ampicillin, neomycin, metronidazole, and vancomycin) in the setting of a Trp-sufficient diet. CIA was induced by immuniza-
tion of bovine type II collagen (CII) emulsified in CFA at days 0 and 21. Indole or vehicle were added back either in drinking
water or by oral gavage. CIA severity was assessed clinically and histologically. On day 35, serum and tissues were analyzed
by flow cytometry, ELISA, and immunohistochemistry.

Results: Depletion of either the microbiome or dietary Trp protected mice from developing CIA. Adding back indole in either
setting rescued CIA severity, suggesting that indole is sufficient to incite disease. These findings were confirmed further by
amelioration of disease in mice colonized with tryptophanase-deficient bacteria, which are unable to produce indole. Indole
supplementation in the TL setting lead to significant increases in RA-relevant serum cytokines (IL-6, TNF, IL-1β) and IL-
17-producing, CII-reactive Th17 cells. Indole supplementation also resulted in increased activation of complement by CII-
specific antibodies, C3 deposition in the joints, CII-specific IgG2b, and antibody galactosylation compared to the Trp-
sufficient group.

Conclusion: Altogether, our data suggest that the presence of either the microbiota or dietary Trp alone are insufficient to
induce disease, and that microbial metabolism of Trp into indole is essential for CIA development. Indole supplementation
induces a pro-inflammatory, Th17-skewed immune signature. As IgG2b and galactosylation are thought to promote com-
plement binding and activation, our findings suggest that indole supplementation may enhance pathogenic autoantibody
function, which is consistent with the observed increase in complement activation and C3 deposition in the joints. While
the cellular target(s) of indole are yet to be identified, this data provides a novel mechanism through which altered tryptophan
metabolism promotes disease development in the CIA model. Furthermore, these findings identify microbiome-mediated
modulation of Trp metabolism as a potential pathway to block or treat disease.
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Background/Purpose: In rheumatoid arthritis (RA), fibroblast-like synoviocytes (FLS) undergo a stable transformation lead-
ing to an aggressive phenotype that mediates cartilage damage through increased levels of adhesion molecules. In this con-
text, Lasp1 and the Arp2/3 complex are of interest as they modulate actin organization and turnover of focal adhesions.
Therefore, we investigated the effects of Arp2/3 on cadherin-11 mediated cell-to-cell contact formation using the arthritic
hTNFtg mouse model.

Methods: The expression levels of Lasp1 and Arp2/3 protein complex were examined in synovial tissue of wild type (wt) and
hTNFtg hind paws by using Western blot analysis and their subcellular distribution was investigated by immunofluorescence
stainings. In addition, lasp1-/-mice were crossed with hTNFtg animals, and offspring were examined for disease progression
and joint destruction. Primary FLS were isolated from wt, lasp1-/-, hTNFtg and lasp1-/-hTNFtg mice, and co-
immunoprecipitation experiments with cell lysates using G-labelled Dynabeads were performed. Furthermore, the effects
of the Arp2/3 inhibitor CK666 on the formation of cadherin-11 mediated cell-to-cell contacts in FLS from hTNFtg and
lasp1-/-hTNFtg mice were analyzed by immunofluorescence stainings. To determine the functional effects of CK666 on
FLS migration, all genotypes were examined in a modified scratch assay, to also assess the effects on pathway activation,
cells were stimulated with the growth factor PDGF.

Results: Elevated levels of Lasp1 were detected in synovial tissue and FLS of hTNFtg compared to wt mice. Assays showed
that Arp2/3 is part of the adherens junction (AJ) machinery in wt and hTNFtg FLS, although Arp2/3 expression levels were
not altered between genotypes. In vivo, assessment of lasp1-/-hTNFtg mice revealed a milder arthritis score, less cartilage
degradation and reduced FLS attachment to articular cartilage compared with hTNFtg mice.In vitro, β-catenin expression
was found mainly at adhesion sites between adjacent cells, but the loss of Lasp1 resulted in an altered β-catenin pattern
and marked changes in AJ arrangement. In hTNFtg FLS, these structures were characterized by a zipper-like pattern. In
contrast, these structures were interrupted in lasp1-/-hTNFtg FLS. Interestingly, CK666 induced zipper-like structures in
hTNFtg FLS comparable to the pattern were found in lasp1-/-hTNFtg cells. Quantification of scratch assay data revealed a
significantly reduced migration rate of lasp1-/-hTNFtg FLS compared to hTNFtg FLS (-75.2.%, p< 0.05) and even more
prominently in the presence of CK666 the hTNFtg FLS showed a reduction in migration compared to controls (-42.7%,
p< 0.05). Furthermore,lasp1-/-hTNFtg FLS showed decreased Src phosphorylation following PDGF stimulation compared
with hTNFtg FLS. Interestingly, the presence of CK666 also blocked the phosphorylation of Src in hTNFtg FLS.
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Conclusion: Lasp1 represents an interesting target involved in RA-related joint destruction, as its loss leads to significantly
reduced cartilage destruction and altered FLS contacts mediated by Arp2/3.

Disclosure: D. Beckmann: None; A. Krause: None; U. Hansen: None; H. Kiener: None; J. Kremerskothen: None;
H. Pavenstädt: None; A. Korb-Pap: Galapagos, 5; T. Pap: AbbVie/Abbott, 2, Galapagos, 5, UCB, 2.
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Background/Purpose: Immune-cell mediated activation of joint-lining fibroblast-like synoviocytes (FLS) play a key role in
joint inflammation and destruction during Rheumatoid arthritis (RA). Thus, identifying factors that promote aggressive and
joint-destructive FLS behavior is viewed as a high priority in the development of novel anti-RA therapies. Innate Lymphoid
Cells (ILC) are a family of tissue resident innate immune cells that are the innate counterparts to T cells. A major function of
ILCs is to interact with local tissue stromal cells in order maintain tissue homeostasis. Although ILCs have been identified
in the synovium of RA patients, their role in disease pathogenesis and their potential interaction with FLS remains largely
unknown. Here, we identified a novel pathogenic role for ILC2 in arthritis that is mediated through their production of the
fibroblast-activating growth factor amphiregulin (AREG).

Methods: Subsets of synovial ILC were assessed in the active K/BxNmodel and the K/BxN serum transfer-inducing arthritis
(STIA) model. Role of ILCs in arthritis was determined by subjecting Rag2-deficient (Rag2-/-) and ILC-deficient (Rag2-/-IL2rg-)
mice to STIA. Role of AREG in the STIA model was evaluated using AREG-KO mice and mice with a conditional deletion of
AREG in ILC2 (Rag2-/- IL5-Cre Areg-floxed). Clinical scoring of arthritis was followed by histological assessment. Effect of
ILC-derived cytokines on FLS migration was evaluated in vitro. Mann-Whitney or un-paired T tests were used for statistical
differences.

Results: Assessment of ILC subsets revealed that ILC2 is the predominant ILC population in the arthritic synovium of mice
with active K/BxN arthritis and STIA (P=0.05 vs. non-arthritic control). ILC-deficient mice (Rag2-/-IL2rg-) showed reduced
development of STIA (P=0.0072 vs. Rag2-/- mice), indicating that ILCs promote arthritis development. Assessment of ILC
signature cytokines identified the ILC2-derived growth factor AREG to be significantly increased in arthritic joints
(P=0.0001 vs. non-arthritic control). A pathogenic role for AREG in arthritis development was supported by a significant alle-
viation in disease severity in AREG-KO mice subjected to STIA (P=0.05 vs. control littermate mice). We identified ILC2 as the
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major source of synovial AREG during arthritis and conditional deletion of AREG in ILC2 resulted in reduced arthritis devel-
opment (P=0.0044 vs. WT littermate controls). Mechanistically, we found that AREG promotes activation and migration of
FLS (P=0.0001 vs control).

Conclusion: We find that ILC2 is the predominant ILC subset in arthritic joints of mice with K/BxN arthritis. Furthermore,
ILC2-derived AREG enhances development of arthritis in mice and promotes FLS activation and migration. We propose that
the AREG signaling pathway may provide a novel therapeutic option for the treatment of RA.

Disclosure: A. Nguyen: None; A. Lastowska: None; M. Bollmann: None; S. Kourmoulakis: None; C. van der Plas:
None; A. Hultgård Ekwall: AbbVie/Abbott, 1, 2, Boehringer-Ingelheim, 6, Pfizer, 1; D. Zaiss: None; G. Firestein: Eli
Lilly, 5; M. Svensson: None.

Abstract Number: 0797

Innate Lymphoid Cells Enhance Development of CD4+ T-cell Driven
Autoimmune Arthritis

Agnieszka Lastowska1, Charlotte E. van der Plas1, Anders Nguyen1, Symeon Kourmoulakis1, Miriam Bollmann1 and
Mattias N.D Svensson2, 1Department of Rheumatology and Inflammation research, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden, 2University of Gothenburg, Gothenburg, Sweden

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Innate Lymphoid cells (ILCs) are innate counterparts to T-cells that, based on their functional phe-
notype, can be divided into three subpopulations called Group 1 (ILC1), Group 2 (ILC2) and Group 3 (ILC3). ILC subsets
in autoimmune and chronic inflammatory diseases have been shown to display altered distribution and function, indicating
subset-specific involvement. Although these tissue resident immune cells have been identified in the synovium of patients
with rheumatoid arthritis (RA), their role in disease pathogenesis still remains largely unknown. SKG mice, which carry the
Zap70W163C point mutation, develop autoimmune arthritis due to a defective negative selection of CD4+ T-cells in thymus.
Here, we use the SKG mouse model to further assess the role of ILCs in arthritis development and find that ILCs have an
important role in aggravating disease progression.

Methods: Arthritogenic CD4+ SKG T-cells were transferred to T and B cell deficient Rag2-knock out (Rag2-/-) mice to
induce development of SKG arthritis. ILC subsets were evaluated in arthritic joints of mice with either spontaneous or
mannan- induced SKG arthritis by flow cytometry. The role of ILCs in SKG arthritis was evaluated by transferring CD4+
SKG T-cells to ILC-deficient Rag2 and IL2rg double knockout (Rag2-/-IL2rg-) mice. Additionally, ILCs were isolated by flow
cytometry, expanded in vitro and adoptively transferred in combination with CD4+ SKG T-cells into ILC-deficient (Rag2-/-
IL2rg-) mice. Development of arthritis was monitored by clinical scoring. Mann-Whitney or un-paired T tests were used for
statistical differences.

Results: Phenotypic characterization of ILC subsets in arthritic ankles revealed that ILC2 is the dominant synovial ILC pop-
ulation in joints of mice in both mannan-induced and spontaneous arthritis. ILC1 expanded in joint of mice during both
mannan-induced and spontaneous arthritis. However, a synovial presence of ILC3 could only be observed in mice with
mannan-induced arthritis. Surprisingly, there was no significant difference in severity between mannan-induced and

1597



spontaneous arthritis in Rag2-/- mice after transfer of CD4+ SKG T cells. The role of ILC in SKG arthritis was supported by an
alleviated arthritis development in ILC-deficient mice (P=0.041) after transfer with CD4+ SKG T cells. Finally, reconstitution of
ILC-deficient mice with ILCs aggravated arthritis development after transfer with CD4+ SKG T cells (P=0.027).

Conclusion: Here we identify that ILC2 is the dominant ILC population in joints of mice with SKG arthritis. In addition, the
aggravated development of arthritis in ILC-deficient mice after reconstitution of ILCs demonstrates the pathological effect
of ILCs in SKG arthritis. Furthermore, the mannan-specific expansion of ILC3 in arthritic joints, suggest that synovial ILC3
are either directly or indirectly activated by inflammatory signals induced via the lectin pathway. Together, our results show
that ILCs play a key role in promoting development of SKG arthritis and that different inflammatory triggers (e.g. mannan)
induce unique synovial ILC distribution, which could result in specific synovial pathotypes.

Disclosure: A. Lastowska: None; C. van der Plas: None; A. Nguyen: None; S. Kourmoulakis: None; M. Bollmann:
None; M. Svensson: None.
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Background/Purpose: Rheumatoid Arthritis (RA) is a progressive and systemic autoimmune disorder associated with
chronic and destructive inflammation of the joints. The hallmarks of RA are synovial cell proliferation, extensive neoangiogen-
esis and infiltration of numerous immune cells into the synovial tissue. In vitro approaches simulating RA synovial tissue are
crucial in preclinical and translational research to expand our knowledge on RA human pathophysiology and to test new
diagnostic and therapeutic applications. Here, we present the engineering of a spheroid-based model of RA synovial tissue
which mimics the close interaction between cells and key pro-inflammatory mediators present in the inflamed synovium.

Methods: Monocyte-derived macrophages were cultured at different concentrations with RA fibroblast-like-synoviocytes
(RAFLS) and endothelial cells (ECs) for 24 hours to allow for spheroid formation. Then, the spheroids were placed in a
collagen-based matrix for 40 hours to study spheroid outgrowth in 3 dimensions. The spheroids were left unstimulated, or
cultured in the presence of growth factors VEGF/bFGF or RA synovial fluid (SF). Spheroid outgrowth and cell migration were
quantified for all conditions using confocal microscopy and a new quantification approach by machine learning (QuPath).

Results: Addition of macrophages to the previously established 3Dmodel of RA angiogenesis consisting of ECs and RAFLS
resulted in close interaction of macrophages with RAFLS and ECs within the spheroid structure. The number of macro-
phages that migrated out from the core increased with the initial macrophage input while slightly promoting spheroid out-
growth. The optimal ratio between RA-FLS, ECs and macrophages in our system was established accordingly as 1:2:0.8.
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Addition of growth factors (VEGF/bFGF) significantly promoted spheroid outgrowth compared to the unstimulated condition
in the new model (p< 0.05). The presence of SF significantly enhanced cell containment of the ECs and macrophages within
the core (p< 0.05).

Conclusion: We present a novel 3D-spheroid based model consisting of RA-FLS, ECs and macrophages that mimics the
RA synovial tissue microenvironment. This model is useful to dissect the role of specific cell types in inflammatory responses
in RA, to study specific signaling pathways involved in the disease pathogenesis and examine the potential of novel diagnos-
tic (molecular imaging) and therapeutic compounds, including small molecule inhibitors and biologics.

Disclosure: E. Philippon: None; L. van Rooijen: None; J. van Hamburg: None; F. Khodadust: None; C. Van der
Laken: None; S. Tas: None.
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Human Chimeric Antigen Receptor (CAR)-Tregs Targeting OX40L for
Treatment of Systemic Lupus Erythematosus

Holly Wobma1, Xianliang Rui2, Francesca Alvarez-Calderon2, Ulrike Gerdemann2, Connor McGuckin2, Bruce Blazar3,
Victor Tkachev4 and Leslie Kean2, 1Division of Immunology, Boston Children’s Hospital, Boston, MA, 2Division of
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Representative confocal Z-stack projection pictures of the 3D model containing 3.75x10^4 RAFLS (magenta), 7.5x10^4 EC (cyan) and 3.0x10^4
macrophages (yellow). Spheroids were left either unstimulated (UNSTIM.), stimulated with VEGF/bFGF (10 ng/ml) or SF (20%). VEGF/bFGF
induces spheroid outgrowth in the new 3Dmodel containing macrophages, whereas RASF enhances macrophage containment and compaction.
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Background/Purpose: Chimeric Antigen Receptor Regulatory T cells (CAR-Tregs) are an emerging strategy to restore
immune tolerance during auto- or allo-immune conditions. However, most autoimmune diseases do not have a single or
consistent pathogenic antigen to target. OX40L is a co-stimulatory protein expressed on activated antigen presenting cells
(APCs). Polymorphisms in OX40L that lead to increased expression are associated with systemic lupus erythematosus
(SLE), and the frequency of OX40L+ APCs tracks with disease activity in SLE patients. OX40L may thus serve as an ideal
CAR-Treg target in SLE.

Methods: We engineered a CAR construct containing a single chain variable fragment of anti-OX40L IgG (αOX40L scFv
CAR) under transcriptional control of the FOXP3 promoter to constrain CAR expression to canonical Treg. CAR-Tregs were
compared with polyclonal Control-Tregs, transduced with a Neon Green reporter-encoding construct, for key features,
including expression of immune regulatory proteins, suppression of T cell activation, and inhibition of APC functions in vitro.

Results: αOX40L scFv CAR expression was stable and selectively expressed in FOXP3+ Tregs during in vitro expansion
over three weeks. CAR-Tregs were strongly activated by OX40L+ K562 cells (Figure 1), which, relative to wild type K562
cells, drove expression of Treg-associated immune regulatory proteins LAG3 (5.6-fold), CTLA4 (14.8-fold), GARP (6.9-fold),
and LAP (5.5-fold) without induction of pro-inflammatory cytokines (IL-2, TNFα, IL-17A, IFNγ). CAR-Tregs more potently

Figure 1: Activation of Treg suppressive program in OX40L-exposed CAR-Tregs. OX40L+ K562 cells led to a suppressive program in CAR-Tregs
that was not seen in Control Tregs or when wild type (WT) K562 cells were used as stimulators. Expression of suppressive and inflammatory
markers was measured by flow cytometry with the average values shown on radar plots.

Figure 2: Superior T cell suppression by CAR-Tregs. CAR-Tregs exhibited a superior in vitro capability to suppress anti-CD3/CD28 mAb (bead)
mediated CD4+ (left) and CD8+ (right) T cell proliferation. Tregs were co-cultured with irradiated OX40L+ K562 cells for one day prior to assay. Per-
cent suppression was calculated based on cell division, comparing the ‘with Treg’ to the ‘no Treg’ conditions.
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suppressed anti-CD3/CD28 mAb mediated CD4+ and CD8+ T cell proliferation than Control-Tregs (maximum suppression
at a 2:1 Treg:T-cell responder ratio: 88.5%±3.7% vs.35.3±4.6% for CD4+ responders, p < 0.0001) (Figure 2). CAR-Tregs
also led to a greater reduction of OX40L on the surface of monocyte-derived dendritic cells (mo-DCs) relative to Control-
Tregs as a result of enhanced OX40L trogocytosis – findings confirmed using OX40L+ K562 cells (Figure 3).

Conclusion: We designed a novel CAR-Treg stimulated by OX40L on activated APCs. The αOX40L scFv CAR was selec-
tively expressed in Tregs due to control by a FOXP3 promoter, and CAR-Tregs preserved their anti-inflammatory expression
profile. CAR-Tregs had superior in vitro suppression of both activated T cells and dendritic cells relative to Control-Tregs.
This may be due to universal and potent activation of CAR-Tregs vs. polyclonal Control-Tregs but also from CAR mediated
trogocytosis of OX40L on APCs making it unavailable for T-cell co-stimulation. Future work will be aimed at designing a
mouse OX40L targeted CAR-Treg to assess in traditional murine SLE models. Overall, we demonstrate a unique approach
to CAR-Treg design for treating autoimmune disorders by directing CAR-Treg against activated, disease-associated APCs.

Disclosure: H. Wobma: None; X. Rui: None; F. Alvarez-Calderon: None; U. Gerdemann: allovir, 9, 11, Pfizer, 3, Tes-
sara Therapeutics, 5; C. McGuckin: None; B. Blazar: None; V. Tkachev: None; L. Kean: Bristol-Myers Squibb(BMS),
5, 9, Hifibio, 1, Mammoth bio, 1, Merck/MSD, 5, Novartis, 5, tessera, 5, vertex, 2.

Figure 3. Superior trogocytosis of OX40L by CAR-Tregs. A. %OX40L+ cells gated on CD83+CD14+CD4- mo-DCs after co-culture with either
Control- or CAR-Tregs for four days. B. Time-course assay showing rapid loss of OX40L from OX40L+ K562 cells (top) and gain on Control- or
CAR-Tregs (bottom) upon co-culture. E:T indicates effector (Treg) to target (K562) cell ratio.
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Background/Purpose: In Giant Cell Arteritis (GCA), granulomatous infiltrates occupy the vessel wall and elicit maladaptive
vascular remodeling with intimal hyperplasia. The major cell types of the granulomatous lesions are CD4+ T cells and macro-
phages, some of which differentiate into multinucleated giant cells. Lesional CD4+ T cells undergo clonal expansion and vas-
culitic arteries contain mRNA and protein of multiple T cell effector cytokines, but it is unclear whether GCA patients possess
specialized T cell subsets that promote macrophage multinucleation and granuloma formation in the vessel wall.

Methods: Patients with a positive temporal artery biopsy or unequivocal evidence for GCA aortitis were enrolled into the
study. Patients with granulomatosis with polyangiitis served as disease controls and age-matched healthy controls were
recruited through the Biobank. Tissue lesions were analyzed by immunofluorescence staining of temporal artery sections.
T cell phenotyping relied on multiparametric flow cytometry and T cell reactivity was tested against anti-CD3-loaded
antigen-presenting cells. The functional relevance of CD4+ T cell subsets was examined in immunodeficient mice engrafted
with human arteries and immuno-reconstituted with immune cell populations from GCA patients (human artery-SCID chime-
ric mice).

Results:Memory CD4+ T cells isolated from GCA patients and age-matched controls fell into 10 clusters based on the com-
binatorial expression of 8 immunoreceptors (CD45RA, CCR7, PD1, LAG3, CD226, CD96, TIGIT, TIM3). GCA patients selec-
tively expanded CD4+CD96+ memory T cells (10.9% control, 16.9% GCA), while CD4+TIGIThigh populations were reduced
(24.5% control, 17.4% GCA). CD4+CD96low T cells, generated by siRNA transfection, induced vascular inflammation in
artery-SCID chimeric mice (p=0.0044), indicating that CD96 delivers a negative signal and opposes T cell activation. The
expansion of CD4+CD96+ T cells was dependent on interaction of CD96 with its ligand CD155 on the surface of antigen-
presenting cells. Maldifferentiation of CD4+ T cells in GCA patients was associated with the excessive production of three
effector cytokines: IL-9 (p=0.02), IL-21 (p=0.028), and IFN-γ (p=0.03). In vivo testing identified IL-9 as a strong driver of vas-
cular inflammation, associated with marked damage of the vessel wall smooth muscle cell layer. Anti-IL-9 treatment effi-
ciently suppressed vascular inflammation (p=0.0025). In single cell RNA sequencing from tissue derived T cells, CD96
expression mapped to the T follicular helper cell population.

Conclusion: In GCA patients, the differentiation of CD4+ memory T cells is abnormal, leading to the selective expansion of
immature and multifunctional T cells, while the transition into effector T cells is decelerated. The underlying defect lies in
antigen-presenting cells that withdraw opposing signals as T cells progress through their differentiation cycle. Resulting
CD4+ memory T cells hyperproduce IL-9, IL-21, and IFN-γ. Blocking T cell effector functions in GCA will therefore require tar-
geting an array of cytokines.
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Background/Purpose: Dysregulated Th17 cells are implicated in Behçet’s disease (BD). However, the underlying mecha-
nism remains unclear. Here we aim to elucidate the mechanism of forkhead box O1 (FoxO1) and its regulating long non-
coding RNA (lncRNA) in modulating Th17 cells in BD.

Methods: Th17 cells in peripheral blood mononuclear cells (PBMCs) from BD and healthy controls (HCs) were analyzed by
flow cytometry. Naïve CD4+T cells from both groups were isolated for further experiments. Microarray analysis was performed
on naïve CD4+T cells of six BD patients and six gender- and age-matched HCs to gain insight into their respective gene expres-
sion profiles, which was validated by qRT-PCR analyses. To investigate the role of lncRNA in Th17 differentiation, naïve CD4+T
cells were transfected using siRNA, overexpression plasmids or miRNA mimics as required, and were incubated under
Th17-polarizing condition for 5 days. A dual-luciferase reporter assay was used to confirm the target of miRNA.

Results: Circulating Th17 cells were elevated in active BD patients (p< 0.0001), which were positively correlated with
BDCAF. BD naïve CD4+T cells showed enhanced Th17 cell differentiation capacity compared to HC cells (p< 0.001)
(Fig. 1). Microarray analysis revealed that Th17-related FoxO signaling pathway was inhibited in BD naïve CD4+T cells, along
with downregulation of FoxO1 and its related lncRNA PIGL-217 (Fig. 2A-B), which was confirmed in vitro (p< 0.0001 and
p< 0.001, respectively). We further demonstrated that PIGL-217 silencing in naïve CD4+T cells decreased FoxO1

Fig. 1 Aberrant Th17 cells in BD patients. (A) Level of IL-17A+T cells in peripheral CD4+T cells of HC (n=43), active (n=71) and inactive (n=44) BD
patients. (B) Pearson correlation of BDCAF with frequency of circulating IL-17A+T cells. (C) Level of IL-17A+T cells induced from HC (n=23) and BD
(n=23) naïve CD4+T cells under Th17-polarizing condition for 5 days. ***p < 0.001, ****p < 0.0001.
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expression (p< 0.05) and enhanced Th17 differentiation (p< 0.05), which was attenuated by FoxO1 overexpression
(p< 0.01) (Fig. 2C). Using competing endogenous RNA (ceRNA) prediction, we identified miR-5008-5p as a candidate gene
(Fig. 3A), with increased expression in BD naïve CD4+T cells (p< 0.0001). Dual-Luciferase reporter assay confirmed FoxO1
and PIGL-217 were targeted by miR-5008-5p (Fig. 3B), the expression of which was significantly increased after PIGL-217
knockdown (p< 0.05). Finally, miR-5008-5p mimics significantly down-regulated FoxO1 expression (p< 0.001) and pro-
moted Th17 differentiation (p< 0.01), which was reversed by PIGL-217 overexpression (p< 0.001) (Fig. 3C).

Conclusion: Our data suggest that Th17 cell differentiation is enhanced and plays a role in BD. We identify PIGL-217 as a
novel lncRNA regulating Th17 differentiation, which acts as a sponge for miR-5008-5p to regulate FoxO1 expression via
the ceRNA mechanism.

Fig. 2 Dysregulated PIGL-217 and FoxO1 in BD naïve CD4+T cells. (A) GSEA pathway analysis for differentially expressed mRNAs of BD naïve
CD4+T cells. (B) Co-expression network of FoxO1 with associated 25 lncRNAs. (C) Level of Th17 differentiation with PIGL knockdown and FoxO1
overexpression. *p < 0.05, **p < 0.01.

Fig. 3 PIGL-miR-5008-5p-FoxO1 ceRNA network. (A) Co-expression network of FoxO1 and PIGL-217 with associated 6miRNAs. (B) Luciferase reporter
activity of PIGL-217 (up) and FoxO1-30UTR (down) in HEK-293T cells co-transfected with miR-5008-5p mimics or mimics NC. (C) Level of Th17 differen-
tiation transfected with miR-5008-5p mimics alone or co-transfected with FoxO1 overexpression vector. **p < 0.01, ***p < 0.001, ****p < 0.0001.
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Background/Purpose: Fibroblast activation protein alpha (FAPa) expressing fibroblasts orchestrate tissue inflammation
and damage in rheumatoid arthritis (RA) as well as tissue immunity in primary Sjögren’s syndrome (PSS) through the forma-
tion of tertiary lymphoid structures (TLS; Croft et al., Nature 2019 & Nayar et al., PNAS 2019). As a result, therapeutic target-
ing of these resident cells has the potential to reset the inflammatory tissue microenvironment, in favour of resolution. Our aim
was to determine the therapeutic efficacy of FAPa-targeted chimeric T (FAPCAR-T) cell immunotherapy in inflammatory
disease.

Methods: FAPCAR-T cells were generated and functionally tested as previously described (Aghajanian et al., Nature 2019)
and were administered systemically and/or locally prior to peak of inflammation in murine models of inflammatory arthritis, or
an inducible salivary gland inflammation model. Arthritis severity was determined by clinical scores and caliper measure-
ments of swollen joints and changes in fibroblast activation states using 30 single cell RNA profiling of CD45- sort-purified,
CAR-treated synovial tissue. TLS characterization was determined by immunohistochemistry. FAPCAR-T-GFP, Fibroblast
FAPa expression and leukocyte infiltration in enzymatically digested synovial or salivary gland tissue was measured by flow
cytometry to determine CAR-T homing, FAPa targeting and inflammation, respectively.

Results: In arthritis, targeted deletion of FAPa fibroblasts was achieved through the adoptive transfer of FAPCAR-T cells that
homed to the site of inflammation upon systemic administration and resulted in significant FAPa fibroblast cell depletion in
the inflamed tissue. In both mono-articular and polyarticular arthritis models the intravenous or direct intra-articular adminis-
tration of FAPCAR-Tcells prior to peak of inflammation suppressed disease severity by significantly attenuating joint inflam-
mation. Single cell RNA profiling of CD45- sort-purified, FAPCAR-T treated synovial tissue identified a global defect in the
stromal cell landscape. Systemic administration of FAPCAR-T cells in the salivary gland model significantly decreased the
proportion of T and B cells and influenced TLS formation and maturity.
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Conclusion: FAPα is an attractive, therapeutically targetable biomarker of pathogenic fibroblasts. This study demonstrates
potential therapeutic efficacy of fibroblast-targeted immunotherapy as a novel treatment in inflammatory disease.

Disclosure: S. Kemble: None;C. Mahony: None;C. Smith: None; J. Rurik: None;H. Aghajanian: Capstan Therapeu-
tics, 1, 3, 8, 10, 11; J. Epstein: AstraZeneca, 2, Calico Laboratories, 5, Capstan Therapeutics, 2, 5, 8, 10; M. Coles:
None; A. Croft: None.
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Children’s Medical Center, Lake Success, NY, 2Sepsis Research Laboratory, Feinstein Institutes for Medical Research,
Manhasset, NY, 3Division of Pediatric Critical Care, Cohen Children’s Medical Center, Manhasset, NY
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Background/Purpose: Macrophage activation syndrome (MAS) is a potentially fatal complication of systemic juvenile idio-
pathic arthritis (sJIA). Gene expression pathway analyses have identified altered Toll-like receptor (TLR) signaling in sJIA and
MAS. Repeated administration of CpG, a TLR-9 agonist, induces an MAS-like phenotype in mice; fulminant disease is
induced with co-administration of intereukin-10 receptor blocking antibody (αIL10R). IL10 is an anti-inflammatory cytokine
that induces T cell immune tolerance. Deficient production of IL10 by antigen presenting cells drives pathology in sJIA
patients and animal models of the disease. Polymorphisms in the IL10 gene family confer susceptibility to sJIA. We hypoth-
esized that IL10 inhibits T cell activation (TCA) in TLR-9-induced inflammation, and that TCA contributes to hypercytokinemia
in TLR-9-induced inflammation.
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Methods: Five experimental groups of C57Bl6 mice were studied: 1) untreated, negative controls; 2) MAS: treated with CpG
50 μg intraperitoneally (ip) every other day for 5 doses days -8 – 0; 3) CpGHi: treated with CpG 500 μg ip on day 0; 4)
CpGHi+αIL10R: treated with CpG 500 μg plus αIL10R 1000 μg (both ip) on day 0; 5) αCD3ε (positive controls): treated intra-
venously with 50 μg of anti-CD3ε stimulating antibody on day 0. On day 1 following completion of treatment animals were
sacrificed. Spleens were harvested and digested, and leukocytes were isolated. Cells were cultured in brefeldin A to entrap
expressed products intracellularly or were stained directly post-isolation. Stained cells were analyzed with flow cytometry.
Cytokine-driven-TCAwas quantified by CD69 staining on flow cytometry. T cell receptor-mediated- (TCR-) TCAwas quantified

by Nur77 staining on flow cytometry. Data were analyzed using one-way Analysis of Variance with Šíd�ak post-hoc tests.

Results: MAS exposure did not affect cytokine-driven-TCA. CpGHi-exposure increased cytokine-driven-TCA in CD4+ T
cells compared to MAS-exposed mice and untreated controls (Fig. 1, p < 0.05). CpGHi+αIL10R exposure increased
cytokine-driven-TCA compared to MAS- and CpGHi-exposed mice, and untreated controls (Fig. 1, p < 0.05). MAS expo-
sure did not affect TCR-TCA. CpGHi exposure increased TCR-TCA compared to MAS-exposed mice and untreated con-
trols (Fig. 2, p < 0.05). CpGHi+αIL10R exposure increased TCR-TCA compared to MAS- and CpGHi-exposed mice, and
untreated controls (Fig. 2, p < 0.05). CpGHi+αIL10R exposure increased the proportion of CD8+ T cells expressing TNFα
compared to untreated controls and CpGHi-exposed mice (Fig. 3B, p < 0.05), but not MAS-exposed mice. CpGHi+αIL10R
exposure increased serum concentrations of TNFα, IL6, and IL12 compared to MAS- and CpGHi-exposed mice, and

Figure 1. Flow cytometric data showing the relative proportions of CD69+ splenic (A) CD4+ and (B) CD8+ T cells. Data are pooled from three
experiments of 12, 7 and 8 10-12-week-old mice. Gates defining T cell populations were unique to individual experiments. αCD3ε-exposed mice
served as positive controls for individual experiments (%CD69+ CD4+ and CD8+ T cells set at 90%). Data were analyzed using one-way Analysis

of Variance with Šíd�ak post-hoc tests. # vs Control; ^ vs MAS; * vs CpGHi; p < 0.05.

Figure 2. Flow cytometric data showing the median fluorescence intensities (MFIs) of Nur77+ splenic (A) CD4+ and (B) CD8+ T cells. Data are
pooled from three experiments of 12, 7 and 8 10-12-week-old mice. Gates defining T cell populations were unique to individual experiments.
αCD3ε-exposed mice served as positive controls for individual experiments (%Nur77+ CD4+ and CD8+ T cells set at 90%). Data were analyzed

using one-way Analysis of Variance with Šíd�ak post-hoc tests. # vs Control; ^ vs MAS; * vs CpGHi; p < 0.05.
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untreated controls (Fig. 3C-E, p < 0.05). CpGHi+αIL10R exposure increased serum concentrations of IFNγ, CXC-motif che-
mokine ligand 9 (CXCL9), and CXCL10 compared to MAS-exposed mice and untreated controls (Fig. 3F-H, p < 0.05).

Conclusion: IL10 prevents TLR-9-induced TCA. TCA contributes to TLR-9-induced hypercytokinemia. The established,
non-infectious model of MAS with repeated administration of low-dose CpG does not adequately capture the contribution
of T cells to the development of fulminant disease.

Disclosure: M. Eremita: None; O. Geier: None; J. Hui-Yuen: None; M. Taylor: None.
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Figure 3. Flow cytometric data showing the relative proportions of TNFα+ splenic (A) CD4+ and (B) CD8+ T cells. Data are pooled from four exper-
iments of 12, 11, 8 and 12 10-12-week-old mice. (C-H) Serum cytokine levels obtained via submandibular cheek bleed. Data are pooled from
three experiments of 12, 11, and 8 and 10-12-week-old mice. (C-H) Statistical analyses were performed following log transformation of the data

owing to failure of tests for normality. Data were analyzed using one-way Analysis of Variance with Šíd�ak post-hoc tests. # vs Control; ^ vs MAS;
* vs CpGHi; p < 0.05.
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Background/Purpose:Microbial sensing molecule nucleotide-binding oligomerization-domain containing protein 2 (NOD2)
is expressed by CD4+ T cells and plays a novel T cell-intrinsic role within CD4+ T cells in protecting against Th17-mediated
experimental uveitis and arthritis. It is known that CD4+ T cells from Nod2-deficient (Nod2-/-) mice have increased IL-17A
responses and decreased IL-2 compared to WT mice. However, it is unknown how NOD2 mutations that cause the rheu-
matic disease Blau Syndrome affect T cell function. Here, we investigated how mutated NOD2 controls T cell activation
and cytokine production in Blau patients and Blau knock-in mice (Nod2R314Q).

Methods: Peripheral blood mononuclear cells from Blau patients or healthy controls were treated with T cell receptor (TCR)
activator, anti-CD3, and co-stimulatory agent, anti-CD28, either overnight or for 5 days followed by a 4-hour incubation with
anti-CD28 or phorbol myristate acetate (PMA) and ionomycin. After incubation, cytokine expression was quantified by ELISA
and flow cytometry in supernatants and cells, respectively. Patient plasma IL-2 was quantified by ELISA. Splenocytes from
wildtype (WT) naïve mice or Blau knock-in mice expressing Nod2R314Q, a mutation in Nod2 known to cause Blau in humans,
were stimulated with T cell activators and analyzed for cytokine production by ELISA and flow cytometry. Data were ana-
lyzed by unpaired two-sided student T test, and p< 0.05 were considered significant.

Results: Blau patients had decreased plasma IL-2 compared to control subjects (29 pg/mL vs. 320 pg/mL). TCR-activation
of Blau patients’CD4+ T cells resulted in lower production of IL-2 after 5 days, supporting of a role for mutated NOD2 in con-
trolling T cell function. Conversely, Blau patient T cell incubation with PMA and ionymin, a T cell stimulant which bypasses the
TCR, resulted in similar levels of IL-2, indicating NOD2 plays a role directly downstream of the TCR. In corroboration, TCR-
activation of T cells from naïve Blau Nod2R314Q mice resulted in decreased IL-2 production compared to WT mice. Mecha-
nistically, freshly isolated and overnight stimulated CD4+ T cells from naïve Blau Nod2R314Q mice had increased expression
of Nur77 (T cell activation molecule directly proportional to the strength of TCR engagement) and Ki67 (indicator of prolifer-
ation) compared to WT T cells, yet similar levels of CD69 (early TCR-activation molecule) and CD25 (IL-2 receptor alpha).
Cumulatively, these data suggest that NOD2R314Q expression results in dysregulated T cell responses downstream of
TCR-specific activation including enhanced TCR-signaling strength, increased proliferation, and reduced IL-2 production.

Conclusion: Our data suggest that defective IL-2 signaling is driving aspects of systemic inflammation in Blau patients as
similar patients with loss-of-function mutations in IL-2 signaling have unchecked CD4+ T cell proliferation and develop sys-
temic autoimmunity. Additionally, our data indicate that Nod2R314Q expression may be altering TCR signaling strength,
resulting in a dysregulation of T cell activation. Thus, further studies investigating how NOD2 is controlling TCR signaling will
contribute to novel T cell-targeted therapeutics for Blau patients.

Disclosure: L. Huey: None; E. Vance: None; H. Rosenzweig: None; B. Binstadt: Sobi, Inc., 5; R. Napier: None.
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Background/Purpose: Biologic disease modifying anti-rheumatic drugs (bDMARDs) such as anti-tumor necrosis
factors(anti-TNFs) improve clinical and radiographic outcomes in rheumatoid arthritis (RA). However, their use is associated
with dose- and age-dependent adverse effects including increased risk of serious infections. In recent years, de-escalation
(or deprescribing or tapering/discontinuing) has been proposed as an approach to reduce polypharmacy and optimize med-
ication use in older adults more prone to the negative, often additive, adverse effects of medications. Current clinical practice
guidelines recommend de-escalating bDMARDs in RA patients with low disease activity or in remission. We evaluated the
prevalence of and factors associated with anti-TNF de-escalation among Medicare beneficiaries with RA in usual care.

Methods:We identified adults ≥66 years of age with RA, on anti-TNF therapy within 6-months of RA diagnosis with at least
6-7 months duration (proxy for stable use), using 20% Medicare data from 2009-2017. Patient demographic and clinical
characteristics including concomitant use of glucocorticoid (GC) and conventional synthetic DMARDs (csDMARDs) were
collected. Anti-TNF use was categorized as either de-escalation, identified by dose reduction, dosing interval increase or
cessation of use, or continuation. We used (1) prospective cohort design with Cox regression models to analyze the associ-
ation between patient characteristics and time to de-escalation event and, (2) case-control design with propensity score
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adjusted logistic regression to retrospectively assess the association of de-escalation with different clinical conditions and
concomitant medication use.

Results:We identified 5720 Medicare beneficiaries with RA on anti-TNF. Average age at index was 74.0 (SD 5.8), 78%were
female, 83% were non-Hispanic white, 26% had low income subsidy (LIS), and average Elixhauser comorbidity score was
2.2 (SD 1.9). One in five (21%) met criteria for de-escalation, of whom 61% either reduced dose or increased dosing interval
and 39% ceased use. De-escalation was less likely in those with LIS status (HR 0.70, 95% CI 0.60-0.82), adjusting for
patient age, sex, race/ethnicity, and comorbidity. Lower odds of de-escalation was associated with serious infection
(OR 0.54, 95% CI 0.42-0.69), new cancer diagnosis (OR 0.37, 95% CI 0.18-0.78), and long-term GC use (OR 0.80, 95%
CI 0.70-0.93), whereas higher odds was associated with concomitant methotrexate use (OR 1.19, 95% CI 1.04-1.36).

Conclusion: Although older adults with greater burden of polypharmacy and multimorbidity are more likely to benefit from
de-escalation, anti-TNFs are de-escalated in 21% of older adults with RA in usual care. This in comparison to clinical trials
showing 30-50% of younger adults with RA can de-escalate bDMARDs without significant disease progression. Further
study to understand sub-groups of older adults with RA most likely to benefit from and the impact of de-escalation can help
optimize the use of anti-TNFs in this population.

Disclosure: J. Lee: None; N. Kumar: None; M. Kabeto: None; A. Galecki: None; C. Chang: None; N. Singh: None;
R. Yung: None; U. Makris: None; J. Bynum: None.
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University of British Columbia, Vancouver, BC, Canada, 7BC Children’s and Women’s Hospital & Health Centre,
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Background/Purpose: To achieve optimal health outcomes, people with rheumatoid arthritis (RA) need to know their
symptom patterns and be able to practice self-care activities. With patient partners, we co-developed a Fitbit®-compatible
app (OPERAS) for monitoring symptoms, disease activity, physical activity, and self-care goals. This study assessed a
remote physical therapist (PT) counselling intervention using self-monitoring tools for enhancing self-management ability,
physical activity participation, and health outcomes.

Methods: Eligible participants had a physician-confirmed diagnosis of RA. After baseline assessment (T0) and randomiza-
tion, the ImmediateGroup (IG) received group education (2 hours), a Fitbit®, the app, and phone calls from a PT at weeks
2, 4, 6, 8, 13 and 26 to review their symptoms, treatment use, physical activity, and self-care goals. The Delay Group (DG)
received a monthly e-newsletter unrelated to RA management until week 26, and then the intervention. Participants were
assessed again at 27 weeks (T1) and 53 weeks (T2). Primary Outcome: Self-management ability assessed with the Patient
Activation Measure (PAM-13). Secondary Outcomes: 1) RA Disease Activity Index (RADAI), 2) McGill Pain Questionnaire, 3)
Fatigue Severity Scale, 4) Patient Health Questionnaire-9 (PHQ-9), 5) Self-Reported Habit Index for sitting/walking,6) daily
time in moderate/vigorous physical activity and sedentary activity, and step count(SenseWear®).

Table 1: Participant outcomes
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We conducted intention-to-treat analysis using Generalized Linear Mixed-effect Models, adjusting forage and sex. The
dependent variable was the change in outcome variable between two assessment time points. Three contrasts were
assessed: 1) between-group difference (DG vs. IG) in the outcome change at T1 from T0 (T1-T0); 2) within-group difference
(DG only): T2-T1 vs. T1-T0; and 3) average of contrasts 1 and 2. Contrast 3 was the primary contrast as it combined the
between-group intervention effect and the within-group intervention effect.

Results: We recruited 132 participants (IG: n=66, 92.4% women; DG: n=66, 90.9% women). Both groups were similar in
age [IG: 55.1 years (SD 13.3); DG: 56.9 years (SD 13.2)]. 80.3% completed the study during the COVID-19 pandemic.
The adjusted mean difference in PAM-13 was 5.4 (95% CI: 0.9, 9.9). Contrast 3 was statistically significant for PAM-13
(Contrast coefficient: 5.3, 95% CI: 2.0, 8.7; p = 0.002).Examination of Contrasts 1 and 2 revealed that the effect on PAM-
13 was underpinned by both the between group difference at T0-T1 and the within group change in the DG from T0-T1
(no-intervention period) to T1-T2 (intervention period) (Tables 1 & 2). Intervention effects were also found in RADAI
(Contrast 3: -0.6, 95% CI: -1.1, -0.2), Fatigue Severity Scale (Contrast 3: -0.3, 95% CI: -0.5, -0.1), PHQ-9 (Contrast 3:
-1.3, 95% CI: -2.3, -0.3), and Self-Reported Habit Index - walking subscale (Contrast 3: 0.4, 95% CI: 0.0, 0.7).

Conclusion: Remote PT counselling paired with use of self-monitoring tools improved self-management ability in people
with RA. We also found significant effects in disease activity, fatigue, depression, and perceived walking habit at 26 weeks,
suggesting the intervention had a positive effect on symptom management.

Disclosure: L. Li: None;H. Xie: None; L. feehan: None;N. Lu: None; A. Hoens: None; K. English: None; E. Davidson:
None; C. Backman: None; S. Ramachandran: None; E. Wang: None; S. Therrien: None; J. Mucha: None; T. Liu-
Ambrose: None; K. Miller: None; C. Shaw: None; D. Lacaille: None.

Table 2: Intervention effect estimates using general linear mixed-effects models
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Background/Purpose: Real-world data including electronic health records (EHRs) are a promising resource for learning to
optimize treatment strategies for rheumatoid arthritis (RA). A major challenge in leveraging real-world data in rheumatology is
the lack of standardized collection of disease activity measures. Previous studies had limited success inferring disease activ-
ity with administrative claims and EHR data. This study aimed to assess the accuracy of inferring disease activity as mea-
sured by the Disease Activity Score in 28 joints with CRP (DAS28-CRP) using both structured and narrative EHR data
extracted from notes with natural language processing (NLP).

Methods: We studied RA patients from a single center registry linked with EHR data. The structured data included RA-
related diagnosis and procedure codes, medication prescriptions, and laboratory test encounters and values. The NLP data
included mentions of RA and disease activity concepts. Models were trained on DAS28-CRP obtained during in-person
study visits from the registry. For each visit, structured and NLP data were extracted from EHR encounters within 24 weeks.
In 80% of the visits, we fit separate random forest models to predict the continuous DAS28-CRP value and the binary

Observed vs. predicted DAS28-CRP values among the validation set based on structured + NLP features (left). Calibration plot (right) shows
observed probability of LDA and corresponding 95% confidence intervals vs. mean predicted probability of LDA by deciles of predicted probability
based on structured + NLP features.
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disease activity status categorized into remission/low (LDA; DAS28≤3.2) vs moderate/high disease activity (DAS28 >3.2).
We validated the predictions in the remaining 20%. To assess the accuracy of predicting DAS28-CRP values, we esti-
mated the mean absolute error (MAE; lower values indicate lower error), percentage of predictions within 0.6 (reported
measurement error for DAS28-CRP), and 1.2 (minimal clinically important difference (MCID)) of the observed values.
For LDA status, we calculated the area under the curve (AUC). Observed values and probabilities were plotted against
predicted values and mean predicted probabilities in deciles to further assess prediction performance. We identified influ-
ential EHR features for predictions using Gini impurity. These analyses were repeated with and without including NLP
data. We benchmarked against manual chart-review for inferring LDA, using LDA defined by DAS28-CRP as reference,
in a sample of 67 visits.

Results: We identified 4,883 visits among 1,059 patients with a DAS28-CRP score. The mean age at first visit was
60.5 years old, with 83.6% of patients being female and 89.4% White. The MAE for DAS28-CRP values was 0.778, with
84% and 44% of absolute errors within 1.2 (MCID) and 0.6 (measurement error). The AUC for LDA was 0.781 (Figure 1).
Incorporating NLP data consistently improved prediction performance (Table 1). Features with the highest importance
included CRP and ESR values, age, receiving a CRP test, and NLP mentions of disease activity and glucocorticoids. The
model incorporating NLP data achieved a higher AUC over manual chart review.

Conclusion: Inferring disease activity with EHR data collected from routine care, particularly with the addition of data from
narrative notes, achieved moderate accuracy against prospectively collected DAS28-CRP measures. Further work is
needed to validate whether these inferred disease activity measures can be applied to reliably assess response to treatment
in observational data.

Disclosure: D. Cheng: None;D. Weisenfeld: None; K. Dahal: None;Q. Liu: None; V. Ayakulangara Panickan: None;
M. Jeffway: None; T. Seyok: None; G. McDermott: None; M. Weinblatt: Abbvie, 2, 5, Aclaris, 2, Amgen, 2, Aqtual,
5, Bristol Myers Squibb, 2, 5, Canfite, 11, Corevitas, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, 2, Glaxo Smith Kline, 2, Hori-
zon, 2, Inmedix, 11, Janssen, 5, Johnson and Johnson, 2, Pfizer, 2, Prometheus Laboratories, 2, Rani, 2, Revolo,
2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2, UCB, 2; N. Shadick: Abbvie, 5, AQtual, 5, Bristol-Myers
Squibb(BMS), 5, Janssen, 5; T. Cai: None; K. Liao: UCB, 2.

Performance of phenotyping models with and without RA-related NLP concepts from notes and relative to manual chart review. MAE: mean abso-
lute error, AUC: area under the curve, NLP: natural language processing.
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Background/Purpose: There are currently no clinical practice guidelines for monitoring RA-associated interstitial lung dis-
ease (RA-ILD). Pulmonary function tests (PFTs) and chest computed tomography (CT) imaging are among the most com-
mon tests utilized for RA-ILD surveillance, but the frequency of these tests in real-world settings is unclear. We examined
real-world disease monitoring patterns in RA-ILD within the Veterans Affairs (VA) Health Care System, the largest integrated
health care system in the U.S., from 1999-2021.

Figure 1. RA-ILD Monitoring During the Disease Course
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Methods: We performed a cohort study within national VA data warehouses, identifying individuals with RA-ILD (prevalent
and incident) using validated algorithms that required multiple RA and ILD diagnostic codes (PPV >70%). The index date
was the date patients fulfilled RA-ILD algorithm, and patients were followed for up to 7-years post-index date (reflecting
the median survival in RA-ILD), censoring for death. Over the entire follow-up period and by sequential one-year intervals fol-
lowing the index date, we assessed completion of PFTs, chest CT imaging (any type), and outpatient visit frequency to rheu-
matology and pulmonology. PFTs, chest CTs, and outpatient visits (rheumatology and pulmonology) were obtained from VA
administrative data and linked Centers for Medicare Services data. Vital status was determined from VA death records.
Descriptive statistics were used to summarize RA-ILD monitoring patterns.

Results:We identified n=6,232 patients with RA-ILD (92.6%male, mean age 69.1 years). During follow-up, RA-ILD patients
underwent monitoring with PFTs every 1.4 years (median [IQR] 0.5 [0.2, 1.0] tests/year) and chest CT imaging every
1.1 years (median 0.7 [0.3, 1.2] tests/year). PFT and CT monitoring frequency steadily decreased over the duration of dis-
ease, with PFTs or chest CTs being obtained in fewer than 50% of RA-ILD patients each year after the first year of follow-
up (Figure 1). Among RA-ILD patients who did undergo PFTs or chest CTs during each 1-year interval, the majority had a
single PFT or chest CT test during that year. Rheumatology visits (median 1.8 [0.6, 2.9]) per year) occurred more frequently
than pulmonology visits (median 1.3 [0.5, 2.4]] per year) throughout the follow-up period. However, pulmonary visit fre-
quency more closely correlated with PFT (r=0.51, p < 0.001) and chest CT (r=0.35, p < 0.001) testing frequency than rheu-
matology visits (PFT r=0.20, p < 0.001; chest CT r=0.09, p < 0.001). Baseline forced vital capacity negatively correlated with
PFT (r=-0.13, p< 0.001) and CT (r=-0.04, p=0.01) testing rate.

Conclusion: RA-ILD monitoring is highly variable and appears to be sub-optimal (relative to idiopathic pulmonary fibrosis
guidelines; Raghu et al. AJRCCM, 2022) in real-world settings. Sources of this variability could include the heterogeneity
of the disease and prognosis, involvement of multiple medical specialties, a lack of evidence-based guidance for disease
monitoring, and patient preferences, among others. These findings highlight the need for clinical practice guidelines on
RA-ILD monitoring to inform rheumatologist and pulmonologist engagement in RA-ILD surveillance, particularly with the
emergence of additional therapeutic options in RA-ILD.

Disclosure: B. England: Boehringer-Ingelheim, 2, 5; T. Johnson: None; Y. Yang: None; P. Roul: None;
D. Hershberger: None; B. Sauer: None; G. Cannon: None; J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White,
LLC, 2, CorEvitas, LLC, 2, Pfizer, 2; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma,
2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose: Adults with rheumatoid arthritis (RA) often experience functional limitations (e.g., difficulty walking,
dressing oneself ), even with low disease activity and good pharmaceutical management. Rehabilitation services
(i.e. physical therapy and occupational therapy) improve function, yet rehabilitation service use is low among adults with
RA. Taken together, this suggests that many adults with RA are underserved by rehabilitation, conservatively defined as high
functional burden (moderate-severe functional limitation) with no prior use of rehabilitation for RA. To better understand the
gaps in care, we must understand rehabilitation use among those with functional needs and identify characteristics associ-
ated with being underserved. The purpose of this study was to examine the associations of demographic and clinical char-
acteristics with being underserved by rehabilitation among adults with RA.

Methods: Data were cross-sectionally collected from online surveys from patients with RA who received care at UNC Health
rheumatology clinics in 2020 and 2021. The primary outcome was being underserved by rehabilitation, which was defined
as reporting moderate-severe functional limitation (PROMIS PF10a score < 40) and never previously using rehabilitation ser-
vices related to RA (self-reported use yes vs. no). The demographics and clinical exposure variables were race and ethnicity
(non-Hispanic Black, non-Hispanic White, Hispanic of any race), gender (women, men), health insurance (private, Medicare,
Medicaid, none), income (higher [exceeding basic needs], lower [not exceeding basic needs]), education status (higher
[at least some college], lower [no college]), work status (disabled, other), and BMI (normal, overweight, obese). We calcu-
lated the proportion of the sample with moderate-severe functional limitation, no prior rehabilitation use for RA, and under-
served by rehabilitation. We examined associations of the exposure variables with being underserved using logistic
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regression models adjusted for self-reported age, disease duration, and joint replacement. Odds ratios and 95% confidence
intervals were presented.

Results: Of 294 adults with RA who participated (age 56.3±14.2 years, disease duration 10.1±10.7 years), 45%
reported moderate-severe functional limitation, 64% never used rehabilitation services related to RA, and 25% were
underserved by rehabilitation. The following characteristics were strongly associated (adjusted OR range 2.4-5.6) with
being underserved by rehabilitation: Hispanic ethnicity (compared to Non-Hispanic White), Medicare, Medicaid, or no
health insurance (compared to private insurance), lower income (compared to higher), lower education (compared to
higher), disabled work status (compared to other work status), and obesity (compared to normal weight), as detailed
in Table 1.

Conclusion: Strikingly, at least one in four adults with RA were underserved by rehabilitation using a conservative definition.
There is a clear unmet need for rehabilitation, particularly in historically marginalized groups. Future work must develop strat-
egies for facilitating rehabilitation referral and use for those with functional needs.

Disclosure: C. Lane: None; L. Mihalek: None; K. Allen: None; B. Jonas: None; P. Katz: None; L. Thoma: None.
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Background/Purpose: The COVID-19 pandemic prompted a rapid transition to increased telehealth utilization, with
many rheumatology providers replacing in-person clinical visits with telehealth visits or expanding their telehealth offer-
ings. Understanding trends in telehealth utilization and satisfaction among people with rheumatic diseases (RDs) is cru-
cial as telehealth options continue to be offered and used even as COVID-19 safety measures are scaled down. We
investigated trends in telehealth utilization and satisfaction among individuals with RDs from the onset of the pandemic
to the present.

Methods: The study population included participants in the FORWARD Databank who completed semiannual ques-
tionnaires from June 2020 to April 2023 with items related to their telehealth utilization in 6-month time periods from
January 2020 through December 2022. In each of the questionnaires offered, participants were asked if they had
any telehealth appointments and if so, they were asked to rate their satisfaction on a Likert scale. Descriptive statistics
were calculated for participant characteristics, and comparisons were made by telehealth vs no telehealth and by sat-
isfied vs not satisfied with telehealth. Multivariable logistic regression models (adjusted for age, sex, race, education,
rural/urban residence, smoking history, BMI, autoimmune diagnosis, Rheumatic Disease Comorbidity Index, glucocorti-
coid use, opioid use, and Patient Activity Scale-II) were used to identify factors associated with telehealth utilization and
satisfaction over time.
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Results: Of 5,287 unique respondents, 3,846 (73%) reported telehealth utilization between January 2020 and December 2022.
Respondent characteristics are presented in Table 1, and temporal trends are presented in Figure 1. Telehealth utilization peaked
at 61% in the second half of 2020 and stabilized at approximately 40% throughout 2022. Higher education, younger age, urban
residence, greater comorbidity burden, and worse disease activity were consistently associated with telehealth use throughout
the pandemic thus far. Telehealth users earlier in the pandemic had significantly higher odds of having an autoimmune diagnosis,
but since July 2021 this was not statistically significant. Telehealth satisfaction demonstrated a steady increase over time, rising
from 63% to 73%. Higher education and younger age were consistently associated with greater telehealth satisfaction.
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Conclusion: Rates of telehealth utilization among individuals with RDs has remained substantial throughout the
COVID-19 pandemic, although rates have decreased since 2020. Improved telehealth infrastructure and growing famil-
iarity with the technology may have contributed to increased satisfaction over time, but individuals who are younger
and more highly educated continue to have higher odds of telehealth satisfaction. Those with greater comorbidity bur-
dens and higher disease activity have very consistently been the most likely to utilize telehealth services. Ensuring qual-
ity of care for these higher risk populations remains essential as telehealth continues to become a more integral part of
rheumatology practice.

Disclosure: K. Wipfler: None; K. Michaud: None.
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Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2i) lower serum urate (primary prevention); how-
ever, whether this translates into preventing recurrent flares among gout patients (secondary prevention) and gout-primary
emergency department visits or hospitalizations remains unknown. Furthermore, their potential role on cardiovascular risk
has not been studied.Our objective was to compare gout flares and cardiovascular (CV) events among gout patients initiat-
ing SGLT2i versus dipeptidyl peptidase 4 inhibitors (DPP-4i), another second-line glucose-lowering agent not associated
with serum urate lowering or CV risk.

Methods: This new-user, active comparator cohort study used administrative health data covering nearly all residents of
British Columbia, Canada from Jan 2014 to June 2022, including all dispensed prescriptions, regardless of funder. Primary
outcome was recurrent gout flare counts, ascertained by emergency department (ED), hospitalization, outpatient, and med-
ication dispensing records (PPV 95% for ≥ 1 flare over a similar period). We also specifically investigated flares requiring hos-
pitalization or ED visit, and stratified by sex, age, diuretic and urate-lowering therapy (ULT) use, and gout intensity (presence
of ≥1 gout-coded encounter or colchicine dispensing over the past year). Myocardial infarction and stroke were secondary
outcomes. We also assessed genital infection as positive control and osteoarthritis encounter as negative control. Poisson
and Cox proportional hazards regressions were used with 1:1 propensity-score matching (primary analysis) and overlap
weighting (sensitivity analysis).

Results: We included 8150 gout patients with type 2 diabetes whose characteristics, including baseline flare rate and gout
medication use, were well balanced after propensity matching (standardized mean difference< 0.1) (Table 1). During follow-
up, flare rate was lower among SGLT2i initiators than DPP4i initiators (52.4 and 79.7 events per 1000 person-years, respec-
tively), with rate ratio (RR) for SGLT2i initiation 0.66 (95% CI: 0.57, 0.75) and rate difference (RD) of -27.4 (-36.0, -18.7) fewer
flares per 1000 person-years (Table 2).RR and RD for flares requiring hospitalization or ED visit were 0.52 (0.32, 0.84) and
-3.4 (-5.8, -0.9), respectively. Findings were similar during the first year of SGLT2i initiation (among those without prior ULT
use), suggesting no apparent paradoxical flares (Table 2). Results were consistent across subgroups, though absolute
RD was higher in patients with greater gout intensity: -71.6 [-111.1, -32.1] vs. 20.8 [-28.8, -12.7] per 1000 person-years,
respectively (Table 2). Hazard ratio (HR) and RD for myocardial infarction were 0.69 (0.54, 0.88) and -7.6 (-12.4, -2.8) per
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1000 person-years; HR, 0.81 (0.62, 1.05) for stroke. For control outcomes, SGLT2i initiators showed higher risk of genital
infection, as expected, and no altered risk of osteoarthritis encounter (Table 3).Results were similar when applying
propensity-score overlap weighting.

Conclusion: Among gout patients, SGLT2i may reduce recurrent flares and gout-primary ED visits/hospitalizations, along
with cardiovascular benefits, without apparent paradoxical flares.

Table 1. Selected baseline characteristics among gout patients with type 2 diabetes initiating SGLT2i vs. DPP-4i, before and after 1:1 Propensity
Matching. *SMD, standardized mean difference, difference < 0.1 indicates negligible differences. ‡Frequency during the past 1 year. n, number; y,
years; SD, standard deviation; SGLT2i, sodium glucose cotransporter-2 inhibitors; DPP-4i, dipeptidyl peptidase 4 inhibitors; NSAIDs, non-
steroidal anti-inflammatory drugs; PPIs, proton pump inhibitors; GLP1-RA, glucagon-like peptide-1 receptor agonists.
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Table 2. Recurrent gout flare count among gout patients with type 2 diabetes initiating SGLT2i vs. DPP-4i, after propensity-score matching, overall
and sensitivity and subgroup analyses. SGLT2i, sodium glucose cotransporter-2; RR, rate ratio; RD, rate difference; 95% CI, 95% confidence
interval; IR, incidence rate; DPP-4i, dipeptidyl peptidase 4 inhibitors; ED, emergency department; ULT, urate-lowering therapy. *Higher gout inten-
sity defined as ≥ 1 gout-coded healthcare encounter or dispensing of colchicine within the year prior to index date; lower gout intensity defined as
no gout-coded healthcare encounter or dispensing of colchicine within the year prior to index date.
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Table 3. Cardiovascular and control outcomes among patients with gout and type 2 diabetes initiating SGLT2i vs. DPP-4i. SGLT2i, sodium glu-
cose cotransporter-2 inhibitors; IR, incidence rate; HR, hazard ratio; RD, risk difference; DPP-4i, dipeptidyl peptidase 4 inhibitors; 95% CI, 95%
confidence interval.
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Background/Purpose: We described bands of fibers having deposited orderly arrayed monosodium urate (MSU) crystals
suggesting the need for protein templates to start crystallization [PMID 9709185]. However, tophi sections demonstrate
the presence of longer crystals, highly arranged in a fan display, likely formed after other crystals [PMID 26369610]. Hence,
a double mechanism of crystallization may exist in the joint. Here, we aimed to assess whether synovial fluid MSU crystals
found in joints with organized sonographic deposits (likely, many crystals deriving from them) are longer than when deposits
are absent or not visible.

Methods: We recruited patients with crystal-proven gout during a flare. Ultrasound of the target joint was performed to
detect elementary gout lesions [OMERACT 2021]: double-contour (DC) sign, tophi, and aggregates. Two sonographic mod-
els were assessed: US-1 model, grade 2-3 of any deposit (DC sign, tophi, or aggregates), and US-2 model, limited to grade
2-3 DC sign or tophi. Later, synovial fluid was aspirated. The length of MSU crystals was measured by a blinded observer
using a calibrated polarized light microscope. The distribution of MSU crystal length (in μm) and the presence of long crystals
(defined according to percentiles 66, 75, or 90) were tested with each sonographic model using Mann-Whitney U’s test.
Quantitative variables are shown as median (p25-75).

Results: We analyzed 742 crystals from 20 joints in 17 patients (three with an oligo-polyarticular flare), median aged
62.5 years (55-73), and 30%with subcutaneous tophi. The 2-year median serum urate was 7.5mg/dL (7.1-8.2), with current
urate-lowering therapy in 35% of patients. The median length of MSU crystals was 21.2μm (95%CI 17.7-26.5), where crys-
tals mostly gathered [Figure 1]. Applying the US-1 model (fulfilled by 13 joints, 65%), no difference in crystal lengths was
noted (21.2μm in those with deposits vs. 21.2μm in those without deposits; p=0.588) [Figure 2, top], with a similar distribu-
tion of long crystals (P66, P75 or P90) [Figure 2, middle and bottom]. However, those with deposits according to US-2
model (n=9, 45%) showed a numerically greater crystal length (22.8μm vs. 18.5μm; p=0.112) [Figure 2, top] and more pres-
ence of long crystals [Figure 2, middle and bottom] compared to patients without deposits. Crystal lengths and the presence
of long crystals showed no association with gout characteristics or serum urate levels.

Conclusion: Our synovial fluid analysis from different individuals with gout suggests two different mechanisms of MSU crys-
tallization, one of reduced length shared by most crystals and the other with longer crystals better identified by the presence
of sonographic deposits (but not aggregates), which resembles what is seen in tophi pathological sections. This exploratory
finding adds evidence to the hypothesis that a secondary formation using as templates previously formed crystals occurs in
the process of MSU crystallization.

Distribution of monosodium urate crystals length in the whole sample.
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Comparisons between ultrasound models in crystal length (top), number of long crystals - according to percentiles 66, 75, or 90 - (middle), and
percentage of long crystals - according to percentiles 66, 75, or 90 (bottom).
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Background/Purpose: The prevalence of sonographic monosodium urate (MSU) crystal deposition and inflammation in
patients with gout in remission is unknown. In 2022, we reported a preliminary estimation of 88.7% of patients with persis-
tent deposits, while one out of three had a positive power-Doppler (PD) signal [1]. This abstract communicates the sono-
graphic evaluation of our initial 115 patients with gout in remission.

Methods: Observational cross-sectional multicenter study. Consecutive patients with gout (ACR/EULAR classification cri-
teria +/- MSU crystal-proven) who met preliminary remission criteria [2] were recruited at eleven Spanish rheumatology units.
They underwent a sonographic scanning of the first metatarsophalangeal and second metacarpophalangeal joints, knees,
talar cartilages, and patellar and Achilles tendons. The sonographers were blinded to participants’ clinical and laboratory
data. We determined the prevalence (with 95% confidence interval -CI) of sonographic MSU crystal deposits (tophi,

Figure 1.
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aggregates, and double contour sign) and inflammation by power Doppler [PD] signal (graded as 0-3, positive if ≥1). Asso-
ciations between deposits and PD signal and clinical and laboratory variables were also analyzed by chi-2 and logistic
regression.

Results: The sample includes 115 participants, mean age of 65.2 years (SD 9.7), 93.9% males. The mean gout duration
was 13.9 years (SD 10.9), and the disease was tophaceous at baseline in 15.7%. The mean serum urate level in the preced-
ing year was 4.5 mg/dl (SD 0.9), with a mean duration of urate-lowering therapy of 55.8 months (SD 34.7). The prevalence of
deposits in at least one location was 85.2% (95%CI 77.6-90.6%), with a median of 3 locations with deposits (range 0-9).
Articular deposits (80.0%) were more common than tendinous deposits (39.1%), and aggregates were the most frequent
sonographic finding (83.0%) [Figure 1]. If aggregates are not considered, prevalent deposits dropped to 73.0% (95%CI
64.3-80.3%). A positive PD signal was present in 31.3% of participants (95%CI 23.6-40.3%), mainly at joints (27.8%). Rates
of deposits and positive PD signals were mildly lowered when restricted to four locations (82.6% and 27.8%, respectively)
and any site except 1MTP joints (77.4% and 22.6%). A significant association between deposits and positive PD signal
was confirmed at joints (p=0.005) and tendons (p=0.033). No secondary variable was associated with deposits or positive
PD signal.

Conclusion: Our updated multicenter dataset confirms that most patients with gout fulfilling remission criteria still show
sonographic MSU crystal deposits and one third, sonographic inflammation. The relevance of persistent deposits and
inflammation in this setting needs further clarification.

References: [1] Domínguez-Lir�on N. Arthritis Rheumatol 2022;74(suppl 9). [2] de Lautour H. Arthritis Care Res
2016;68(5):667.

Disclosure: M. Andrés: None; N. Domínguez-Lir�on: None; E. Calvo-Aranda: None; E. Vicente Rabaneda: None;
A. Martínez-Sanchís: None; F. Sivera: AbbVie/Abbott, 1, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
5, GlaxoSmithKlein(GSK), 6, Novartis, 5, 6, Pfizer, 1, Roche, 5, UCB, 6; D. Peiteado: None; A. Prada: None;
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L. Barrio: None; S. Minguez: None; M. V�azquez Díaz: None; J. Senabre: None; C. Bohorquez: None; S. G�omez-
Sabater: None; R. Caño-Alameda: None; E. De Miguel: None.
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Background/Purpose: To optimally manage gout, the ACR recommends a treat-to-target (T2T) strategy, which entailsthe
titration of urate-lowering therapy (ULT) to achieve and maintain a serum urate (SU) level of <6.0 mg/dL.Current data indi-
cates that T2T using conventional ULT may be required for up to 2 years to reduce gout flare frequency compared to usual
care (Doherty et al, Lancet 2018). Using data from the STOP Gout Study (O’Dell JR et al. NEJM Evidence 2022), a recently
completed multicenter, randomized, double-blind, non-inferiority trial, we examined whether achievement of SU goalat
48 weeks reduces gout flare burdenas early as 48-72 weeks after T2T initiation.

Methods: Trial participants with gout and SU concentration ≥6.8 mg/dL were randomized 1:1 to receive allopurinol or
febuxostat. ULT was titrated during weeks 0-24 (Phase 1) and maintained during weeks 25-48 (Phase 2), with escalation
as necessary to reach goal SU of <6.0 mg/dl (<5 mg/dl if tophi) or until maximum dosing achieved. Participants were then
observed on stable ULT with a primary study outcome of at least 1 flare occurring during weeks 49-72 (Phase 3).SU goal
achievement was assessed at 48 weeks. For this analysis, the association of SU goal achievement at the end of Phase 2 with
flare during Phase 3 was assessed in a multivariable logistic regression model, adjusting for covariates significantly associ-
ated with flare in univariate analysis. Covariates assessed included baseline age, sex, race, education, comorbidities, body
mass index (BMI), quality of life (EQ5D score), and gout-related factors (baseline SU, tophi, gout duration, diuretic use, prior
allopurinol use).

Results: Of the 940 trial participants (mean age 62 years, 98% male, mean [SD] baseline SU 8.5 [1.4] mg/dl), 749 had flare
data available during Phase 3 and were included in this analysis. The most common reasons for early termination were either
participant decision (n=99) or loss to follow-up (n=41). Of the 749 with flare data, 449 (60%) remained flare-free between
week 49 and week 72. Patients achieving SU goal at 48 weeks were more likely than those not achieving SU goal to remain
flare-free during Phase 3 (62% vs. 49%; p = 0.004 by chi-square). In unadjusted analyses, other baseline factors associated
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with flare during Phase 3 included longer duration of gout (p = 0.009) and presence of tophi (p-value < 0.001), while baseline
diuretic use was associated with a lower risk (p = 0.004) (Table 1). After adjusting for tophi, disease duration, and diuretic
use, SU goal achievement at 48 weeks was associated with remaining flare-free in Phase 3(OR 1.60; 95% CI 1.09-2.36,
p = 0.018; Table 2).

Conclusion: In this post-hoc analysis from a large, randomized double-blind, non-inferiority trial, we found that SU achieve-
ment following a T2T strategy was associated with a 60% greater odds of remaining flare-free between 49 and 72 weeks of
follow-up. These results support ACR guidelines that endorse a T2T strategy in gout management and demonstrate that
benefits in flare prevention may begin to occur as early as 12 to 18 months.

Disclosure: J. Qu: None; L. Helget: None; M. Androsenko: None; H. Wu: None; B. Kramer: None; J. Newcomb:
None; M. Brophy: None; A. Davis-Karim: None; B. England: Boehringer-Ingelheim, 2, 5; R. Ferguson: None;
M. Pillinger: Federation Bio, 2, Fortress Biotech, 2, Hikma, 5, Horizon Therapeutics, 2, 5, Scilex, 2, Sobi, 2; T. Neogi:
None; P. Palevsky: None; J. O’Dell: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi,
2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose: Inflammation induced by monosodium urate (MSU) and calcium pyrophosphate (CPP) crystals
depends on interleukin (IL)-1β activated by the NLRP3 inflammasome. The inflammatory response can be modulated by
diet, fasting, and caloric restriction.
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Ojective: To determine whether intermittent fasting reduces MSU and CPP crystal-induced inflammation.

Methods: Crystal-induced inflammation was assessed using both types of crystals in vivo in the air pouch model in
8-week-old wild-type male mice fed either with a normal ad libitum diet or intermittent fasting (IF) (every over day fast,
2 days during 1 week). Inflammatory cytokine production (IL1β and CXCL-1) was assessed in the pouch lavages and
the cellular infiltrate analyzed by histology (H&E staining). Metabolomic analyses were performed by high-performance
liquid chromatography coupled to high-resolution mass spectrometry (LC-HRMS) on air pouch membrane, serum,
and liver samples.

In vitro, human monocytes THP-1 were stimulated by sterile synthetic crystals of MSU and CPP while the production of
inflammatory cytokines was quantified by ELISA.

To assess the role of glutamine/glutamate metabolism pathway related to IF in microcrystalline disease, the concentra-
tions of glutamine/glutamate in synovial fluids (SF) from patients with gout, CPP-related disease and osteoarthritis
(OA) were quantified by ultra-performance liquid chromatography coupled to tandem mass spectrometry (UPLC-
MS/MS).

Results: Inflammation induced by MSU and CPP crystals was drastically decreased by IF compared with normal diet: IL-1β
(MSU 0.0 vs. 30.0 pg/ml; CPP 0.0 vs. 47.5 pg/ml p< 0.0001); CXCL-1 (MSU 67.5 vs. 186.8 pg/ml, CPP 156.1 vs. 549.5
pg/ml, p< 0.005); as were cell infiltration assessed by number of cells in the air pouch lavages (MSU 0.2 x 106 vs. 1.1 x
106 ; CPP 0.4 x 106 vs 2.9 x 106; p< 0.0001) and membrane histology semi-quantitative score (MSU 0.6 vs 3.0; CPP 0.8
vs 2.7; p< 0.0001).

Reduction of inflammation by IF was associated with significant changes in membrane, serum and liver metabolites. Many
metabolic pathways were altered by IF such as galactose, starch, sucrose, aspartate, glutamate, alanine and arginine
metabolism. Interestingly, the glutamine and glutamate metabolic pathway was enriched in serum, membrane and liver
compartments.

Glutamine/glutamate involvement in microcrystal-induced inflammation was evidenced in SFs. The glutamine/glutamate
ratio was decreased in synovial fluids of crystal-related diseases compared to OA (gout 1.4 and CPP 6.1 vs OA 9.4,
p< 0.0001 and p< 0.05 respectively).

In vitro, crystal-induced inflammatory cytokine production was decreased by overnight serum deprivation (IL-1β: MSU 1446
vs 5464 pg/ml; CPP 3670 vs 7797 pg/ml, p< 0.005; TNF-α: MSU 7.0 vs 47.0 pg/ml; CPP 15.6 vs 89.3 pg/ml, p< 0.05; IL-8:
MSU 2896 vs 9781 pg/ml; CPP 3984 vs 6820 pg/ml, p< 0.01).

Conclusion: Intermittent fasting alleviates crystal-induced inflammation by altering many metabolic pathways, particularly
those associated with glutamine and glutamate. Further studies are needed to determine how crystals modulate metabolism
and potential anti-inflammatory effects.

Disclosure: N. Pham: None; T. Wilson Chirayath: None; F. Castelli: None; F. Fenaille: None; A. Nguyen: None;
F. Brial: None; A. Latourte: None; F. Lioté: None; P. Richette: None; T. Bardin: None; H. EA: None.
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Background/Purpose: This study aimed to investigate the interaction between the ABCG2 rs4148155 and SLC22A12
rs75786299 variants and their association with incident gout and nephrolithiasis in the Taiwanese population to better
understand the genetic loci regulating hyperuricemia and their contribution to nephrolithiasis development.

Table 1. Demographics, comorbidities and ABCG2 rs4148155 , SLC22A12 rs75786299 genetic variations of the study subjects by the presence
of gout
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Table 2. Association of ABCG2 rs4148155 , SLC22A12 rs75786299 alleles, hyperuricemia gout and nephrolithiasis with sex stratification

Figure 1 Risk of gout (A) and nephrolithiasis (B) among the carriers of ABCG2 rs4148155, SLC22A12 rs75786299 genotypic variants. Error bars
represent the 95% confidence intervals (CI) of the odds ratios (ORs). (A) The univariable ORs (95% confidence intervals [CI] and p-values) for
ABCG2 rs4148155 GG, AG, and AG+GG compared to the AA genotype were 2.18 (2.00-2.36, p<0.0001), 1.48, (1.4-1.57, p<0.0001), 1.61,
(1.52-1.70, p<0.0001) and for SLC22A12 rs75786299 GA was 1.84 (1.59-2.14, p<0.0001) polymorphisms which were significantly associated
with gout risk, respectively. Furthermore, under an additive model of inheritance, one and two carriers of ABCG2 rs4148155 (G) and SLC22A12
rs75786299 (A) remained independently associated with gout (OR = 1.60, 95% CI 1.51-1.69, p<0.0001; and OR = 3.22, 95% CI 2.66-3.90,
p<0.0001, respectively). (B). The univariable ORs for the rs4148155 AG, GG, and AG+GG genotypes compared to the AA genotype were 1.15
(1.07–1.23, p=0.0001), 1.23 (1.10–1.37, p=0.0002), and 1.16 (1.06–1.24, p<0.0001), which were significantly associated with risk of nephrolithi-
asis respectively. In addition, the ORs for incident nephrolithiasis in individuals carrying one and two copies of the ABCG2 rs4148155(G) and
SLC22A12 rs75786299(A) genotypic variants were 1.15 (1.08–1.23, p<0.0001) and 1.63 (1.27–2.09, p=0.0001).
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Methods: This retrospective case-control study involved 35,280 adults from the Taiwan Precise Medicine Initiative (TPMI)
database. We examined the prevalence of gout and ultrasound confirmed nephrolithiasis as the primary and secondary out-
come. Univariable and multivariable logistic regression models were used to explore the associations between genetic var-
iants, serum uric acid levels, incident gout, and nephrolithiasis.

Results: The frequencies of the rs4148155 G allele and the rs75786299 A allele was 33% and 2.4%, respectively. Among
participants, 7,056 were gout, and 4,110 had nephrolithiasis. Multivariable odds ratios (ORs) for gout were 1.65
(1.56-1.75) and 3.59 (2.92-4.41) among one and two carriers, respectively (p=0.01 and p< 0.001). For nephrolithiasis, the
multivariable ORs were 1.09 (1.02-1.17) and 1.40 (1.09-1.81) for one and two carriers, respectively (p=0.01 and
p=0.009). Sex-stratified analysis revealed an additive risk of gout and nephrolithiasis among carriers of these genetic vari-
ants, regardless of gender. Independent risk factors for nephrolithiasis included higher age, male gender, and the presence
of gout, hypertension, and hyperlipidemia.

Conclusion: The study highlights a significant association between the rs4148155 (G) and rs75786299 (A) alleles and the
development of gout and nephrolithiasis, indicating an additive risk among carriers. These findings support precision health-
care approaches for individuals with these genetic variants to target hyperuricemia, gout, and systemic comorbidities, ulti-
mately preventing nephrolithiasis.

Disclosure: C. Lin: None; I. Chen: None; W. Huang: None; Y. Chen: None; C. Lin: None; Y. Chen: None.
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Background/Purpose: There is uncertainty about the best type of exercise to optimise outcomes for people with knee
osteoarthritis (OA). Strengthening exercise is commonly recommended. However, yoga may have greater effects than
strengthening given its focus on the mind and body with purposed benefits on flexibility, muscle strength, balance, fitness,
while addressing the psychosocial sequelae. This study compared the effectiveness of a 24-week yoga program to
strengthening exercise for knee OA.

Methods: The YOGA trial is an assessor-blinded (for non-patient-reported outcomes) randomised, active controlled superiority
trial that included pre-specified non-inferiority outcomes. We recruited eligible symptomatic knee OA participants aged
≥40 years who fulfilled ACR clinical criteria with knee pain ≥40mm on 100mm visual analog scale (VAS). Participants were ran-
domly assigned to a 24-week yoga program or strengthening exercise program (two supervised sessions and one home-based
session per week for 12 weeks + three home-based sessions per week from 13-24 weeks). The primary outcome was change
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in knee pain over 12 weeks, assessed on a 100mm VAS. Secondary outcomes included, WOMAC scores, patient global
assessment, physical performance measures, quality of life, depression, and neuropathic pain over 12 and 24 weeks.

Results:We screened 213 participants for eligibility between June 2021 and June 2022 and randomly assigned 117 partic-
ipants to a yoga program (n=58) or a strengthening exercise program (n=59). Baseline characteristics of the participants
between the groups were similar, with a mean (SD) age of 62.5(8.3) years, and 72.6% were female. Over 12 weeks, VAS
knee pain score did not differ significantly between yoga and strengthening exercise groups with a between-group differ-
ence of -1.1mm [95%CI:-7.8,5.7]. Similarly, the VAS knee pain over 24 weeks was not significantly different (-5.8 mm
[95%CI:-12.8,1.2]). The yoga group showed significantly greater improvements than the strengthening exercise group over
24 weeks (between-group difference) for WOMAC pain (-44.5mm [95%CI:-70.7,-18.3]), WOMAC function (-139mm [95%
CI:-228.3,–49.7]), WOMAC stiffness (-17.6mm [95%CI:-30.9,-4.3]) and patient global assessment (-7.6mm [95%CI:-
15.1,-0.2]). Additionally, yoga group had a significantly greater improvement than the strengthening exercise in depression
(-1.1 [95%CI:-1.9,-0.2]) over 12 weeks and quality of life (0.04 unit [95%CI:0.0,0.07]) over 24 weeks. No serious adverse
events were reported. There were 31 non-serious adverse events in 22(39%) participants in the yoga group and 23 in
16 (28%) participants in the strengthening exercise group over 24 weeks, mostly not related to the interventions.

Conclusion:A 24-week yoga program did not significantly reduce knee painmore than a strengthening exercise program over
12 weeks in participants with knee OA. However, the yoga program was non-inferior to strengthening exercise, as per the pre-
determined non-inferiority margin. Secondary outcomes indicated that the yoga program resulted in modestly greater improve-
ments in knee symptoms, depression, and quality of life over 24 weeks compared to strengthening exercise.

Disclosure: B. Abafita: None; A. Singh: None; D. Aitken: None; S. Moonaz: None; A. Palmer: None; L. Blizzard:
None; C. Ding: None; S. Drummen: None; G. Jones: None; K. Bennell: None; B. Antony: None.

Figure 1. Mean visual analog scale (VAS) and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) subscale scores (95%CI)
in the yoga and strengthening exercise groups during 24 weeks of intervention.
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Efficacy of XT-150, a Novel Non-Viral Gene Therapy Delivering IL-10v, on
Moderate to Severe Pain Due to Osteoarthritis of the Knee: Results of a
Phase 2 Trial

Eric Grigsby1, Stephen D. Collins2, Leonard Kapural3, Mark McBride4, Jayson Rieger5, Morgan Stokes6,Howard Rutman6

and Flavia Cicuttini7, 1Neurovations Clinical Research, Napa, CA, 2Xalud Therapeutics, Inc., Chicago, IL, 3Center for
Clinical Research, Winston-Salem, NC, 4Instat Clinical Research, Chatham, NJ, 5PBM Capital, Charlottesville, VA, 6Xalud
Therapeutics, Inc., Berkeley, CA, 7Monash University, Melbourne, Australia
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Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Osteoarthritis I: Clinical Trials
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Interleukin (IL)-10 is a regulator of cytokine activity and has the potential to restore homeostasis in
osteoarthritis (OA) of the knee. Unfortunately, relatively short half-life has limited the therapeutic potential of native IL-10 pro-
tein.1 The primary objective of this study (NCT04124042) was to establish the safety and tolerability of a single intra-articular
(IA) dose of XT-150, a non-viral gene therapy designed to transiently express a proprietary version of the anti-inflammatory
cytokine IL-10. The secondary objective was to establish the analgesic efficacy of a single IA dose of XT-150. Exploratory
analyses evaluated effects on pain and function following single and repeat doses.

Methods: This was a two-stage double-blind Phase 2 study. Stage A compared 2 active doses of XT-150 to a placebo con-
trol arm. Stage B was a 6-month follow-up with the option to randomly receive a single injection of XT-150 at one of two
doses (0.15 or 0.45 mg) between Day 180 and Day 330. The dose range was chosen from supportive evidence in previous
clinical (XT-150-1-0201 & XT-150-1-0202) and preclinical studies. Participants 45-85 years of age with symptomatic knee
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OA (defined as a WOMAC Pain score of ≥8 at screening and Kellgren-Lawrence grade 2 or 3) were randomized on Day 0 to
one of 6 treatment sequences. Injections were completed under imaging guidance to confirm positioning within the joint
prior to injection. Screening evaluation took place up to 30 days before enrollment. Efficacy measures were evaluated at
baseline and at follow-up visits on Day 7, 30, and monthly thereafter. In Stage A, 286 participants received at least one dose
of XT-150 or placebo (phosphate buffered saline) as a single IA injection into the knee. In Stage B, 244 received a second
injection, all with XT-150. Separate analyses were conducted for Stages A and B. Stage A analyses included the primary
intent to treat (ITT) population to assess the efficacy of XT-150. The primary efficacy outcome measure was at least 30%
improvement from Baseline in WOMAC Pain score (obtained from KOOS questionnaire) at Day 180. Stage B analyses
included a post hoc modified ITT (mITT) population with a baseline WOMAC Pain score of 9-20. Post hoc analyses in the
ITT and mITT populations compared single active doses with repeat active doses.

Results: Demographic data are summarized in Table 1. There was no statistically significant difference in patients achieving
at least 30% improvement in WOMAC Pain score between either dose (0.15 mg or 0.45 mg) of XT-150 vs placebo when
given as a single dose by Day 180 (Figure 1). Statistically significant changes from baseline WOMAC Pain scores were
observed at Day 360 comparing 2 doses of 0.45 mg XT-150 vs 1 dose of placebo followed by 1 dose of 0.45 mg XT-150
in post hoc analyses (p=0.0081, Figure 2). The two-dose regimen of 0.45 mg XT-150 also showed a statistically significant
reduction in WOMAC function score at Day 360 vs the single-dose regimen of 0.45 mg XT-150 (p=0.0101).

Conclusion: These data suggest improvement in pain and function with two doses vs one dose of XT-150 and support the
future development of repeat doses of XT-150 for the potential treatment of pain from moderate-to-severe knee OA.

1. Kwilasz AJ, et al. Neuropharmacology. 2015;96(Pt A):55-69.

Disclosure: E. Grigsby: Eli Lilly, 5, Jointstem, 5, Kolon Tissuegene, 5, Medtronic, 2, 5, Neuros, 5, Sollis Therapeutics,
2, Tenex Health Inc., 2, Xalud Therapeutics, 2; S. Collins: Xalud Therapeutics, Inc., 1, 4, 8, 11; L. Kapural: Avanos, 1, 5,
Gimer, 1, Nalu, 5, Neuralace, 5, Neuros, 1, Nevro, 1, 5, PainTeq, 1, Presidio, 1, Saluda, 5;M.McBride: None; J. Rieger:
Xalud Therapeutics, 4, 8, 10; M. Stokes: Xalud Therapeutics, 3; H. Rutman: Xalud Therapeutics, 3, 11; F. Cicuttini:
Xalud Therapeutics, Inc., 5.
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Regression to the Mean for Physical Function and Quality of Life in Trials
for Symptomatic Knee Osteoarthritis

Martin Englund and Aleksandra Turkiewicz, Lund University, Lund, Sweden
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Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Improvement in pain reported in clinical trials for osteoarthritis (OA) is typically strongly depending
on the regression-to-the-mean phenomenon. Regression to the mean has been estimated to explain about 1 NRS point
(0-10 scale) of the absolute improvement since baseline. However, the potential effects of regression to the mean on typical
secondary outcomes in trials for knee OA are unknown. Thus, our purpose was to estimate the absolute size of improve-
ment in knee physical function and knee-related quality of life (QOL) explained by regression to the mean in a typical trial
for symptomatic knee OA.
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Methods:We included participants of Osteoarthritis Initiative who fulfilled inclusion criteria typically required for enrolment
in a clinical trial (Hochberg et al. JAMA 2019). These included: age 40-79 years, symptomatic knee OA, Kellgren-
Lawrence grade 2-3, use of pain medication more than half the days of a month in past 12 months, numerical rating scale
(NRS) pain of 4 to 9 in the target knee. We studied observed changes in the mean levels of WOMAC physical function
(scale 0 to 68; higher score = worse function) and KOOS QOL (scale 0 to 100; higher score = better QOL) with respect
to conditioning on current knee pain. To account for the fact, that a person could fulfil the criteria at more than one time
point and the longitudinal measurements, we used linear mixed models for estimation of means and differences over
the follow-up time.

Results: We identified 547 subjects who fulfilled inclusion criteria on at least one annual follow-up between year 1 and year
8. The mean level of WOMAC knee physical function and KOOSQOL at each follow-up time point was similar, about 18, and
52 respectively. However, at the time of fulfilling the inclusion criteria (theoretical inclusion in a trial), the mean level of physical
function and QOL in the same subjects were about 23 and 43, respectively. The mean improvement in WOMAC physical
function between the theoretical point of inclusion in a trial and one and two years later, was -2.5 (95% CI to -3.2 to -1.7 )
and -3.1 (95% CI to -3.8 to -2.3 ), respectively. The corresponding improvement in KOOS QOL was 2.7 (95% CI ,1.7 to
3.7) and 4.2 (95% CI, 3.1 to 5.3) (figure).

Conclusion: Regression to the mean in typical trials for knee OA is not only likely to explain substantial improvement in pain,
but also albeit to a lesser extent, improvement in knee function and QOL. Regression to the mean is a phenomenon that
often misleads the investigators to exagerate effectiveness as the phenomenon neither represents improvement from the
intervention nor placebo response from the intervention and its context.

Disclosure: M. Englund: Cellcolabs AB, 2; A. Turkiewicz: None.
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Radiographic and Pain Outcomes from a Phase 3 Extension Study
Evaluating the Safety and Efficacy of Lorecivivint in Subjects with Severe
Osteoarthritis of the Knee (OA-07): 36 Month Single Blind and Placebo
Crossover Phase Results

Yusuf Yazici1, Christopher Swearingen2, Victor Lopez3, Jon Britt4, Sarah Kennedy5, Jeyanesh Tambiah2 and Timothy
McAlindon6, 1NYU Grossman School of Medicine, La Jolla, CA, 2Biosplice Therapeutics, Inc., San Diego, CA, 3Biosplice
Therapeutics, Inc., Santa Clarita, CA, 4Biosplice Therapeutics, Inc., Los Angeles, CA, 5Biosplice Therapeutics, Inc.,
Superior, CO, 6Tufts Medical Center, Arlington, MA
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Background/Purpose: Knee osteoarthritis (OA) has unmet need for safe, efficacious symptom and disease-modifying
treatments. Lorecivivint (LOR), an intra-articular (IA) CLK/DYRK inhibitor thought to modulate Wnt and inflammatory path-
ways has previously appeared safe, demonstrated patient-reported outcome (PRO) improvements compared with placebo
(PBO), and maintenance of radiographic medial joint space width (JSW). A Phase 3 extension study, OA-07
(NCT04520607), evaluated LOR safety and efficacy with outcomes of medial JSW (mm), Pain Numerical Rating Scale
(NRS [0-10]), WOMAC Pain [0-100], and WOMAC Function [0-100].

Methods: Participants had structurally advanced knee OA (medial JSW 1.5-4 mm) and completed the parent Phase 3 trial.
A repeat injection according to original randomization (LOR / PBO) was given at the beginning of the single-blind (partici-
pants and investigators) extension Year 1. In Year 2 of the extension, all participants received open-label 0.07 mg LOR, while
still blind to original treatment assigments. Baseline-adjusted ANCOVA was used to estimate differences between LOR and
PBO outcomes using the OA-07 baseline. Treatment effect at Month 36 was estimated using marginal comparison from
baseline-adjusted ANCOVA to last PBO observation prior to crossover for LOR only. Concordance between OA-07
baseline-adjusted medial JSW change and pain response was conducted for 36 month completers using logistic regres-
sion. Final data are expected Q4 2023.
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Results: 277 participants (mean age 61.0 ± 8.2 years, BMI 31.8 ± 4.9 kg/m2, female 62.8%, KL3 45.5%, medial JSW 2.63
± 0.69 mm, 67.1% bilaterally symptomatic, 68.6% medial JSW < 3 mm) were enrolled. LOR appeared safe and well-
tolerated. At 24 months, LOR showed numerically reduced medial JSW loss compared to placebo: LOR -0.11 (± 0.05)
mm (n=111) vs. PBO -0.20 (± 0.05) mm (n=119) (Δ=0.09 mm, 95% CI [-0.06, 0.23], P=0.246). At 36 months, LOR com-
pleters (n=23) medial JSW change was +0.19 (± 0.14) mm, difference -0.49 mm (P=0.019) LOR compared to last PBO
measure before crossover at 24 months (Figure 1).

Average change from extension baseline to 24 months in Pain NRS was LOR -0.25 (± 0.19, n=121) compared to PBO 0.09
(± 0.19, n=130) (Δ=-0.34, 95% CI [-0.87, 0.19], P=0.207). Similar trends were seen for LOR treatment effect over PBO at
24 months for WOMAC Function Δ=-4.90 (95% CI [-9.92, 0.13], P=0.056) and WOMAC Pain Δ=-5.18 (95% CI [-10.28,
-0.08], P=0.047). Additional improvements were seen at 36 months in LOR (n=35) Pain NRS with change from OA-07 base-
line of -0.91 (±0.34) and cross-over from PBO to LOR (n=45) improving -0.43 (±0.30). Good concordance was shown
between change in medial JSW and at least a 20% improvement in Pain NRS at 36 months (n=20, AUC=0.719).
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Conclusion: LOR continued to appear safe and well tolerated. A potential benefit of LOR 0.07 mg compared with PBO in
medial JSW was observed 12 months after the extension baseline (second) injection, which persisted in those who com-
pleted an additional 12 months (total 36 months, 3 injections) and in PBO participants who crossed to LOR treatment.
Potential LOR benefit compared to PBO is also seen across PROs with preliminary good concordance between medial
JSW and pain improvement.

Disclosure: Y. Yazici: Biosplice Therapeutics, Inc, 3, 4, 8; C. Swearingen: Biosplice Therapeutics, Inc, 3; V. Lopez:
Biosplice Therapeutics, Inc, 3, 8; J. Britt: Biosplice Therapeutics, 3; S. Kennedy: Biosplice Therapeutics, Inc, 3, 8;
J. Tambiah: Biosplice, 3, 11; T. McAlindon: None.
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Effects of Sprifermin on a Novel Outcome of Osteoarthritis Symptom
Progression: Post Hoc Analysis of the FORWARD Study
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Mary Johnson6 and Niti Goel7, 1University of Leeds, Leeds, United Kingdom, 2Tufts University and Ein Sof Innovation,
Boston, MA, 3Sydney Musculoskeletal Health, University of Sydney, St. Leonards, Australia, 4University of Maryland
School of Medicine, Baltimore, MD, 5Boston University, Boston, MA, 6TrialSpark, New York, NY, 7TrialSpark, Duke
University, Durham, NC
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Background/Purpose: People with knee OA (KOA) desire therapies which delay or reverse disease progression sup-
porting the need for disease-modifying OA drugs (DMOADs). Sprifermin, truncated recombinant human fibroblast
growth factor-18, demonstrated dose-dependent increased cartilage thickness in KOA in the Phase 2 FORWARD
study. Improvement from baseline (BL) in WOMAC Pain and Function occurred in all sprifermin study arms with a lack
of differentiation from placebo (PBO), potentially due to including participants (pts) not at risk of KOA progression. Min-
imum clinically meaningful changes (improvement or worsening) in WOMAC Pain and Function have been defined as
�10 points (0-100 scale). A post hoc analysis of FORWARD identified a subgroup at risk (SAR) enriched for disease
progression, in which improvement in WOMAC Pain ≥10 points for sprifermin over PBO was seen by Year
(Y) 3. Worsening WOMAC Pain ≥10 points has been predictive of worsening function, structural progression, and knee
replacement in KOA natural history studies. This post hoc analysis of the FORWARD study evaluates the effect of spri-
fermin on the symptomatic progression of KOA.

Methods: Pts were randomized 1:1:1:1:1 to intra-articular PBO or sprifermin 30 μg or 100 μg every 6 or 12 months (Q6M or
Q12M) for 18 months and followed through Y5. WOMAC was collected Q3M and MRI Q6M through Y2 and then Q6M and
Q12M, respectively. In this Kaplan-Meier analysis, time to symptomatic progression (ie, first occurrence of worsening
[increase] of WOMAC Pain of ≥10 points with no improvement [≤9 point decrease] in WOMAC Function) was evaluated
through Y3. All treatment arms of the intent-to-treat population (ITT) and SAR (ie, BL WOMAC Pain 40-90, minimum joint
space width 1.5-3.5 mm) were analyzed, as well as the sprifermin 100 μg groups combined for additional power. Time to
symptomatic progression was also analyzed by changes in cartilage thickness (decrease or no change/increase) for those
with evaluable MRIs at BL and ≥1 post-BL timepoint, ie, modified (m) ITT and mSAR.
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Results: Baseline characteristics were comparable across the FORWARD ITT and SAR treatment arms (Table). Sprifermin
showed dose-dependent benefits in the time to symptomatic progression compared to PBO, with clinically meaningful
and statistically significant separation from PBO for the sprifermin 100 μg groups combined (nominal logrank p-value ITT
< 0.05, SAR < 0.01; HR [95% CI] ITT 0.59 [0.37, 0.95], SAR 0.35 [0.16, 0.81]) (Figure); separation from PBO was more pro-
nounced in the SAR compared to the ITT. The sprifermin 100 μg combined group also demonstrated less symptomatic pro-
gression than PBO regardless of an increase or no change/decrease in cartilage thickness in the mSAR and mITT.

Conclusion: These post hoc results support that sprifermin may prevent symptomatic progression of KOA, with benefits seen
in both ITT and SAR populations for the sprifermin 100 μg combined group. Further study is needed to confirm the symptom-
atic and structural benefits of sprifermin. As differences between the sprifermin- and PBO-treated groups were detectable in a
3-year time frame, time to symptomatic progression of KOA could be a meaningful endpoint for a DMOAD trial.
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Disclosure: P. Conaghan: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, Genascense, 2, GlaxoSmithKlein(GSK),
2, Grunenthal, 2, Janssen, 2, Levicept, 2, Merck/MSD, 2, Moebius Medical, 2, Novartis, 2, 6, Stryker, 2, Takeda, 2, Trial-
Spark, 2; N. Katz: TrialSpark, 2; d. Hunter: None; M. Hochberg: TrialSpark, 2; A. Guermazi: BICL, LLC, 11, ICM,
Coval, TrialSpark, TissueGene, Medipost, 2, Novartis, 2, Pfizer, 2; K. Somberg: TrialSpark, 1, 11; J. Clive: TrialSpark,
2; M. Johnson: Trialspark, 2; N. Goel: TrialSpark, 3, 11.
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Background/Purpose: Osteoarthritis (OA) is a diverse and multifaceted condition. Despite its widespread incidence, the
core mechanisms of the disease remain elusive, and therapeutic interventions are restricted. The complexity of OA is com-
pounded by the absence of well-defined subgroups or "endotypes" that could elucidate specific triggers and guide towards
more personalized treatments. Recent studies propose that molecular biomarkers could distinguish various OA endotypes.
For instance, certain biomarkers might show elevated levels in OA patients experiencing inflammation, while others might
increase in those with advanced cartilage deterioration.

This study aimed to uncover OA endotypes via soluble biomarkers of tissue turnover, using unsupervised machine learning
methodologies.

Methods: The study measured biomarkers of cartilage alteration (CTX-II, C2M, T2CM, PRO-C2), bone modification (N-MID,
UCTX-I, SCTX-I), and tissue inflammation (CRPM, VICM, C1M, C3M) were measured at baseline in phase III clinical trials
SMC01 (n=1176) and SMC02 (n=1030) which tested the effectiveness and safety of oral salmon calcitonin in knee OA patients.

Table 1 – A summarization of the dispersion of subjects within each cluster, i.e., endotype and the change of clinical parameters as an indicator of
patients in the placebo-groups natural OA progression. For each cluster age, BMI and relevant clinical parameters are reported in terms of median
and IRQ (Q1,Q3). KL proportions are proportions of subjects with a change in KL score.

1646



The study included only placebo group patients who had more than 5 biomarkers available (n=528). About 4% of data was
missing and was imputed using Random Forest. K-Means clustering was employed on UMAP dimensionality-reduced data.
Associations between the changes in symptomatic and radiographic parameters over two years with the identified clusters
were compared using the Kruskal Wallis test for numerical variables and chi-square test for categorical variables.

Results: The K-Means clustering resulted in three unique clusters; 1) a low tissue turnover endotype, 2) a systemic inflam-
mation endotype and 3) a structural damage endotype (figure 1). The structural damage endotype showed elevated levels
of bone remodeling markers CTX-I, N-MID, and the cartilage degradation marker CTX-II. The systemic inflammation endo-
type was characterized by higher levels of C1M, C2M, C3M, CRPM, and VICM associated with tissue inflammation. Con-
versely, the low tissue turnover endotype displayed generally lower levels of both tissue-related and inflammatory markers.
A difference in JSW change over two years was noted among the three groups (Cluster 1: -0.28 mm, Cluster 2:
-0.16 mm, Cluster 3: -0.32 mm; p=0.049), but the difference was not statistically significant in the adjusted analysis.
Broadly, the three endotypes showed similar progression.

Conclusion: These findings indicate the presence of unique biomarker-based endotypes in OA, underlining the fact that
several mechanistic pathways may result in joint degradation. Identifying these endotypes could facilitate the development
of more precise treatments that are designed to address specific causes of OA in distinct patient subgroups.

Disclosure: M. Hannani: None; Z. Lisowska-Petersen: None; M. Karsdal: Nordic Bioscience, 3, 11; C. Bager: Nor-
dic Bioscience, 3, 11; A. Bay-Jensen: Nordic Bioscience, 3, 3, 8, 9; C. Thudium: Nordic Bioscience, 3, 11.
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Sleep Disturbance Predicts Pain Interference in Patients with Early
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Burcu Aydemir1, Orit Schieir2, Marie-France Valois3, Lutfiyya Muhammad1, Jing Song1, dorothy Dunlop1, Susan
Bartlett4, Louis Bessette5, Gilles Boire6, Glen Hazelwood7, Carol Hitchon8, Edward Keystone9, Janet Pope10, Carter
Thorne11, Diane Tin12, Vivian Bykerk13, Yvonne Lee14 and Canadian Early Arthritis Cohort (CATCH) Investigators15,
1Northwestern University Feinberg School of Medicine, Chicago, IL, 2McGill University, Montréal, QC, Canada, 3McGill
University, Pointe-Claire, QC, Canada, 4McGill University, Montreal, QC, Canada, 5Centre de l’Ostéoporose et de
Rhumatologie de Québec, Quebec City, QC, Canada, 6Université de Sherbrooke, Sherbrooke, QC, Canada, 7University of
Calgary, Calgary, AB, Canada, 8University of Manitoba, Manitoba, MB, Canada, 9Keystone Consulting Enterprises Inc.,
Toronto, ON, Canada, 10University of Western Ontario, London, ON, Canada, 11Southlake Regional Health Centre,
Newmarket, ON, Canada, 12Newmarket Rheumatology Consultants, Newmarket, ON, Canada, 13Department of
Rheumatology, Hospital for Special Surgery, New York, NY, 14Northwestern University, Chicago, IL, 15CATCH, Winnipeg,
MB, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Patient Outcomes, Preferences, & Attitudes I: Assessment Tools
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Despite taking strong immunosuppressive medications to control inflammation, many patients with
rheumatoid arthritis (RA) continue to experience moderate to severe pain that does not correlate with laboratory or clinical
findings. Sleep disturbances are extensively reported among patients with RA and could influence pain perception. Prior
investigations have demonstrated that one night of partial sleep loss is associated with increases in next day pain in patients
with RA. However, there is a knowledge gap regarding the impact of sleep disturbances on long-term pain outcomes. The

1647



objective of the present study was to determine whether sleep disturbances early in the disease are associated with future
pain interference.

Methods: Data were from adults with early RA (joint symptoms ≤12 months) enrolled in the Canadian Early Arthritis Cohort
between 2016-2023 who completed PROMIS (Patient-Reported Outcomes Measurement Information System) measures
at 0, 6-, 12-, 18-, and 24-months to assess sleep disturbance (primary predictor) and pain interference (primary outcome).
PROMIS sleep disturbance assesses perceptions of sleep quality, depth, and restoration. PROMIS pain interference mea-
sures the extent to which pain interferes with physical, mental, and social functioning. To estimate longitudinal associations
between sleep disturbance and pain interference, the dataset was lagged so that repeat measures of sleep disturbance at
0, 6, 12 and 18 months were specified to predicted pain interference 6-months later at 6-,12-, 18- and 24-months follow
up. Linear mixed effects regression was used to estimate crude and adjusted effects of sleep disturbance on pain interfer-
ence over the 24-month study period adjusted for age, sex, body mass index (BMI), education, income, smoking status,
comorbidity index, steroid use, and treatment.

Results: The sample included 502 patients with early RA. At baseline, the sample was 68% female, 81% Caucasian, 73%
seropositive (RF/ACPA), and 77% met the 1987 ARA Classification Criteria for RA or the 2010 ACR/EULAR RA Classifica-
tion Criteria; with a mean (SD) age of 56 (14) years, BMI of 28.4 (6.7) kg/m2,and disease duration of 5.4 (2.9) months
(Table 1). The mean (SD) T-score for PROMIS pain interference was 60.4 (8.6) and PROMIS sleep disturbance was 53.5
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(8.5) at baseline (Figure 1). The unadjusted and adjusted linear mixed effects regression models revealed a significant asso-
ciation between sleep disturbance and pain interference scores, indicating that better sleep 6-months prior was associated
with less pain interference at the following 6-month evaluation (Table 2).

Conclusion: In this cohort of patients with early RA, more disturbed sleep predicted greater pain interference 6months later.
These findings underscore the importance of addressing sleep disturbances as part of pain management strategies. Identi-
fying and targeting problematic sleep disturbances early on may help improve long-term pain outcomes. Further work is
needed to explore the underlying mechanisms and to investigate potential interventions targeting sleep to alleviate pain
in RA.

Disclosure: B. Aydemir: None; O. Schieir: None; M. Valois: None; L. Muhammad: None; J. Song: None; d. Dunlop:
None; S. Bartlett: Janssen, 6, Merck/MSD, 2, 6, Novartis, 2, Organon, 1, 6, PROMIS Health Organization, 4, Sandoz,
2, 6; L. Bessette: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius Kabi, 2, 6, Gil-
ead, 2, 5, 6, JAMP Pharma, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Organon, 2, 6, Pfizer, 2, 5, 6, Sandoz, 2, 6, Sanofi,
2, 5, 6, Teva, 2, 6, UCB, 2, 5, 6, UCBA, 5; G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma, 1, 6, Otsuka,
1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6; G. Hazelwood: None; C. Hitchon: Astra Zeneca, 1, Pfizer Canada, 5;
E. Keystone: AbbVie/Abbott, 2, 6, Amgen, 2, 6, celltrion, 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6, Samsung
Bioepsis, 2, sandoz, 2, 6; J. Pope: AbbVie, 1, 2;C. Thorne: Abbvie, 1, Biogen, 2, Nordic Pharma, 1, Pfizer, 1, 5, Roche,
1, Sandoz, 1, 2; D. Tin: None; V. Bykerk: AbbVie, 2, Bristol Myers Squibb, 1, 2, 5, Pfizer, 1, 2; Y. Lee: Cigna-Express
Scripts, 8, Eli Lilly, 12, Medical Writer, Pfizer, 5, Sanofi, 12, Medical Writer; C. (CATCH) Investigators: AbbVie Corpo-
ration, 5, Amgen Canada, 5, Hoffman La Roche Limited, 5, Medexus Pharmaceuticals, 5, Organon Canada, 5, Pfizer
Canada, 5, Sandoz Biopharmaceuticals Canada, 5.
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Background/Purpose: In axial Spondyloarthritis (axSpA) it is recommended to assess global functioning and health, a con-
cept close to health-related quality of life (HR-QoL), using the ASAS Health Index (ASAS-HI), a patient-reported outcome
measure [1]. Impairment status of poor global health (GH) has been defined as an ASAS-HI score of ≥ 12/17 [1]. However,
the ASAS-HI is a recent outcome measure and is not always available in existing datasets. Our objective was to explore the
link between ASAS-HI and a frequently used measure of GH and utility, the EuroQol-5D-3L (EQ-5D) and to explore the pos-
sibility of defining a cut-off value for EQ-5D, corresponding to the ASAS-HI cut-off of 12 points.

Methods: This was a reanalysis of a cross-sectional observational study: PERSPA, analyzing the subgroup of patients fulfill-
ing ASAS criteria for axSpA, and with available EQ-5D and ASAS-HI scores [2]. The ASAS-HI is a specific composite mea-
sure for GH in axSpA, scored 0-17, with a validated cut-off of ≥ 12/17 for poor health status [1]. The EQ-5D is a generic
score for utility and HR-QoL, with an index value between 1 (perfect health) and 0 or negative (health state equivalent to
death or worse) [3] – here we reversed the scores to align with better health being lower scores (as for the ASAS-HI). Distri-
butions of EQ-5D and ASAS-HI were visually compared with assessment of normality by Shapiro-Wilk test. The correlation
between ASAS-HI and EQ-5D (Spearman) was computed. Patients were grouped into deciles based on EQ-5D and ASAS-
HI scores, and weighted kappa was calculated. Then, to determine a cut-off for EQ-5D corresponding to an ASAS-HI ≥ 12,
a ROC curve of EQ-5D according to ASAS-HI category was obtained; the Youden index for EQ-5D that maximizes sensitiv-
ity and specificity was then determined.

Figure 1 Distributions of EQ-5D and ASAS-HI in 2651 axSpA patients (The axis for EQ-5D is reversed to present best results on the left for both
scores)
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Results: In 2651 patients (mean age 42.0 years, 66.5% men), GH was generally moderate to good using both the ASAS-HI
and EQ-5D: mean ASAS-HI was 7.05 (SD 4.49) (median 7.00) and mean EQ-5D was 0.63 (SD 0.23) (median 0.65). The dis-
tributions appeared similar overall though neither distribution was normal (Shapiro-Wilk p< 0.001) (Figure 1). ASAS-HI had a
high negative correlation with EQ-5D (r = -0.71, p < 0.001), however the agreement between deciles was moderate
(weighted kappa = 0.51). Using the published cutoff of 12 for ASAS-HI, we established that 448 (16.9%) patients had severe
impairment of GH. The ROC curve showed a satisfactory link between the 2 scores: area under the curve was 0.86 (-
Figure 2). The threshold of 0.597 for EQ-5D maximized both sensitivity (0.89) and specificity (0.69) against the ASAS-HI
cut-off of 12.

Conclusion: The EQ-5D, a widely validated, widely-available generic score to assess utility, can be used to assess overall
GH in axSpA, which is usually assessed through the ASAS-HI. In a large group of patients, we have shown that the two out-
come measures are linked, with a high correlation but no full overlap. Furthermore, we propose an EQ-5D threshold corre-
sponding to the published ASAS-HI threshold for severe impairment in GH. These results may be useful for comparing GH
when only one of the outcome measures is available.

(1) Kiltz U, et al., Ann Rheum Dis 2018 ;77 :1311-7
(2) L�opez-Medina C, et al., RMD Open 2021;7:e001728.
(3) https://euroqol.org
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Figure 2: ROC curve of EQ-5D according to ASAS-HI category
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Background/Purpose: Current clinical trials in dermatomyositis (DM) are largely focused on muscle improvement, and
use the Total Improvement Score (TIS) as the primary efficacy measure. The TIS consists of Patient Global Assessment
(PtGA), Physician Global Assessment (PGA), Extramuscular Global Assessment (EMGA), Manual Muscle Testing (MMT),
serum muscle enzymes, and Health Assessment Questionnaire (HAQ). TIS may contain redundant measures and lacks
a skin-specific measure. Skin is a defining feature of DM that should be directly measured in the primary endpoint. This
study evaluated a new composite outcome measure, the Dermatomyositis Outcomes for Muscle and Skin (DMOMS),
which includes components of TIS and a skin-specific measure. DMOMS consists of improvement from baseline in
MMT, PGA, and PtGA, all scored as in TIS with the exception of a 50% increase in weight for PtGA. It also includes
the Cutaneous Dermatomyositis Disease Area and Severity Index-Activity (CDASI-A) score, weighted equally to the
MMT score.

Methods: Data was collected from the lenabasum phase 3 trial in DM. All components of TIS and CDASI-A scores were col-
lected at Baseline and at Week 52. Pearson’s correlation on TIS components tested for redundancy (r > 0.8). Additionally,
patients that had at least a 10-point improvement in MMT scores or 11-point improvement in CDASI-A scores at Week
52 compared to Baseline were considered to be responders. To assess efficacy of TIS and DMOMS scores in capturing skin
and muscle disease improvement, a Student’s t-test (p < 0.05) was used to compare mean percent improvement in scores
for both responders (R) and non-responders (NR).

Results: Ninety-six DM patients were included in the analysis, with a majority of the patients being female (77%) and self-
identifying as Caucasian (87%). Their mean (SD) age was 53 (11) years. Pearson’s correlation on TIS components showed
that PGA and EMGA were redundant measures (r=0.827).CDASI-A R (n = 36) vs NR had a mean improvement in TISof
47.2% vs 29.8% (p < 0.001) and a mean improvement in DMOMS of 63.6% vs 28.8% (p < 0.001). MMT R (n = 27) vs NR
had a mean improvement in TIS of 49.4% vs 31.2% (p < 0.001) and a mean improvement in DMOMS of 65.7% vs 32.5%
(p < 0.001).

Conclusion: Compared to TIS, DMOMS is a simpler composite score, with four versus six component measures, and does
not contain the redundant measure of EMGA. DMOMS also contains a skin-specific measure scored equally to a muscle-
specific measure and assigns greater weight to PtGAto reflect clinical benefit as assessed by patients. It provides about
twice the treatment effect for R vs NR in both muscle and skin response, without any increase in score in NR. DMOMS is
a more sensitive outcome measure to reflect improvement from baseline in DM and may be better suited to determine treat-
ment effect in future DM clinical trials.
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Background/Purpose: Standard of care therapy for SLE relies heavily on broad-spectrum immune suppressants. Thera-
peutic drug development is critical to the approval of targeted therapies; however, patient recruitment in lupus clinical trials
faces many challenges that include patient, provider, and community barriers, as well as clinical trial design constraints. Here
we describe the development of a decision aid (DA) for participation in clinical trials, outlining the choice to continue with
standard of care (SOC) vs. enroll in the clinical trial for the treatment of moderate to severe SLE disease activity or flares.

Figure 1. Decision Aid for Lupus Clinical Trials

1653



Methods: The DA was developed using a collaborative, iterative process. The development working group included lupus
clinical trialists, clinicians, methodologists, and patients. The initial draft based on the International Patient Decision Aid Stan-
dards (IPDAS) guidelines was evaluated and refined in semi-structured focused interviews with 10 lupus providers and
10 patients and working version of the decision aid was finalized, see Figure 1. Patients and providers were asked if the com-
ponents of the DA, including definitions of treatments, expected improvement were clear (yes, no, unsure) and helpful (on a
scale of 0-5). Interviews were conducted until thematic saturation was achieved. Responses on usefulness were accumu-
lated, and mean usefulness scores were calculated.

Results: The 10 providers (9 physicians and one advanced practice provider) that participated in the focus group were well
versed in the care of patients with lupus and had a mean of 8.1 years of practice. All 10 patients met the 2019 ACR/EULAR
criteria for SLE and had been involved in clinical trials, clinical research, and advocacy work in the past. Their mean disease
duration was 9 years. Findings of the semi structured interviews are summarized in Figure 2: 90% of providers and patients
reported that the definition of SOC treatment was accurate. Additionally, the expected improvement for SOC (90% of pro-
viders, 100% of patients), clinical trial drug (70%, 90%), and placebo were clear (70%,100%). Side effects of SOC
(80%,100%), placebo (90%, 100%), and clinical trial drug treatment (90%,100%) were also noted to be clear. 100% of pro-
viders and patients thought that the figure outlining pros/cons of participating in clinical trials was appropriate. The overall
mean usefulness scores were 4.45/5 for providers and 4.72/5 for patients.

Conclusion:We developed a lupus clinical trial DA for patient-provider shared decision-making outlining the choice to con-
tinue with SOC vs. enroll in a clinical trial for the treatment of moderate to severe SLE as required by the majority of SLE clin-
ical trials. More data on the usability and performance of the DA is needed to fully understand its role in clinical trial
participation.

Disclosure: L. Khalili: None; R. Kukafka: None; L. Geraldino-Pardilla: None; N. Schmidt: None; S. Inzerillo: None;
J. Weiner: None;W. Tang: None; A. Askanase: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb,
2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GSK, 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2.
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Development and Initial Validation of a Brief Measure of Uncertainty in
Rheumatic Disease

Figure 2. Decision Aid Feedback
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Background/Purpose: Patients with systemic autoimmune rheumatic disease (SARD) are often tasked with monitoring
ambiguous and unpredictable physical symptoms on their own. Higher levels of uncertainty in rheumatic disease (URD)
are associated with increased anxiety, depression, and sickness impact (J Rheum 2022;49:1059). Existing measures to
evaluate URD are adapted from longer instruments (e.g., 22 items), limiting the ability to implement routine assessment in
clinical practice. We aimed to develop a brief measure of URD and perform an initial validation of this brief measure.

Methods: Patients with antineutrophil cytoplasmic antibody-associated vasculitis (AAV), IgG4-related disease (IgG4-RD),
and systemic sclerosis (SSc) seen at a rheumatology clinic at a large academic hospital completed a cross-sectional survey
assessing URD (rheumatology-adapted version of the Mishel Uncertainty in Illness Scale, Survivor Version; MUIS-S), anxiety
(GAD-7), depression (PHQ-8), and sickness impact (SIP). First, we performed an exploratory factor analysis of the previously
adapted rheumatology-specific 22-item MUIS-S to identify the amount of variance loaded across each item following the
established convention of 0.6 (stopping rule of 75% variance explained per factor) to select the final items. Second, we
tested the brief URD measure for internal consistency (Cronbach’s alpha) and convergent validity. Third, we performed a
series of hierarchal regression models assessing variance explained, controlling for age and sex.
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Results:We included 132 patients: 41 (31%) with AAV, 61(46%) with IgG4-RD, and 30 (23%) with SSc (Table 1). The mean
age was 64.7 years, the majority were White (83%) and female (52%). The exploratory factor analysis of the 22-item MUIS-S
identified 9 items to retain (Table 2). In further factor analysis of these 9 items, 7 were retained and captured 2 factors: ambi-
guity and unpredictability (Table 3). There was high internal consistency for the overall composite 7-item URD measure
(alpha=.85) and its subscales: ambiguity (alpha=.79) and unpredictability (alpha=.81). Convergent validity was found
between the 7-item measure with anxiety (r=0.417, p< .001), depression (r=0.473, p< .001), and sickness impact
(r=0.335, p< .001). URD, as measured using the 7-item measure, explained a significant amount of variance: 14.2% in anx-
iety (r2 = 0.142, F(2,113) = 11.25, p< .001), 23.2% in depression (r2 = 0.232, F(2,113) = 19.685, p< .001), and 14.8% in
sickness impact (r2 = 0.148, F(2,113) = 10.177, p< .001) after controlling for age and sex.

Conclusion:We developed a brief, 7-item measure of URD with high internal consistency and convergent validity with mea-
sures of anxiety, depression, and sickness impact. Given the burden of anxiety, depression, and other mental health comor-
bidities in these conditions, this instrument can be useful for tailoring screening and referral pathways for healthcare services
and consultation visits (e.g., specialists, supportive care). This measure may also be useful as part of research studies devel-
oping interventions aimed at improving resiliency in the face of URD. Additional validation is needed.
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Background/Purpose: Cutaneous lupus erythematosus (CLE) symptoms often require patient-reported outcome mea-
sures (PROMs) to monitor disease progression. The CLE quality of life (CLEQoL) instrument was devised as a disease-
specific PROM. However, its 37-item length can be time-consuming. Creating a brief version could reduce respondent bur-
den and increase clinical utility. Thus, we sought to develop a brief version of the CLEQoL, while maintaining clinical rele-
vance and psychometric properties including internal consistency, structural and convergent validity.

Methods: This retrospective cohort study analyzed data from CLE patients recruited in outpatient dermatology clinics at
University of Texas Southwestern Medical Center and Parkland Health from June 2016 to November 2022. Patients com-
pleted the CLEQoL, Short-Form-36 (SF-36), and a visual analogue scale (VAS). Item reduction was conducted by evaluating
each item’s response distribution and local dependency with other items. Internal consistency of the reduced scale was
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Table 1. Patient Characteristics

Table 2. Factor Eigenvalues and Item Loading Values after a Varimax Rotation
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assessed using Cronbach’s alpha. Structural validity was examined via exploratory factor analysis with principal component
analysis and varimax rotation. Convergent validity was determined via Spearman correlations between CLEQoL, SF-36,
VAS, and Cutaneous Lupus Erythematosus Disease Area and Severity (CLASI) scores. Data were analyzed using SPSS ver-
sion 29.0 and significance was set at p< 0.05.

Results: 185 patients completed the CLEQoL (Table 1). Thirteen items were removed, resulting in a 24-item scale (Figure 1).
Internal consistency was satisfactory (Cronbach’s alpha: 0.842-0.939). Exploratory factor analysis identified three domains
(each with and eigenvalue greater than 1): “Emotions and Social Interactions,” “Symptoms and Functioning,” and “Lupus
Specific Questions”– each factor had an eigenvalue greater than 1 and contributed more than 5% unique variability
(Table 2). The brief CLEQoL demonstrated convergent validity with relevant domains of the SF-36 (r range: -0.243 to
-0.172) and VAS (0.348 – 0.671). However, it did not demonstrate convergent validity with CLASI activity or damage scores.
The limited convergent validity between the scale and CLASI scores may be attributed to the small range of observed CLASI
activity scores (median 5, IQR 1.25-10).

Conclusion: The brief 24-item CLEQoL was found to be a valid and reliable PROM for assessing CLE patients’ quality of life,
and establishing its psychometric properties is crucial for its use in outpatient clinics and clinical trials. The nonconvergence
between the brief CLEQoL and CLASI can be attributed to their measurement of different constructs. The brief CLEQoL cap-
tures subjective patient experiences such as social functioning, and emotional well-being. In contrast, the CLASI relies on
clinical observations to assess disease severity. Integrating information from both measures allows for a more comprehen-
sive and holistic assessment of the patient’s condition. Future plans involve prospectively administering the brief CLEQoL
to a larger and more heterogeneous CLE patient cohort to further evaluate its psychometric properties.

The final brief CLE-Qol questionnaire. The original CLEQoL was reduced from 37 items to a single page, 24-item scale.
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Background/Purpose: The pathogenesis of juvenile spondyloarthritis (JSpA) is multifactorial, and includes a genetic predis-
position of the HLA-B27 allele, and environmental exposures such as the microbiome. Breastfeeding during infancy is the
most robust source of microbiome colonization and differs markedly from the microbiota offered through formula feeding.
Early breastfeeding practices are associated with the development of various autoimmune conditions, though this was yet
to be investigated in JSpA. This study aims to evaluate 1) differences in parent-reported infant feeding type and duration
between children with JSpA and matched controls and 2) if an association exists between early nutrition practices and JSpA
disease severity at presentation.

Methods: This retrospective case-control study included 195 children with JSpA and 195 age- and sex-matched healthy con-
trols. Demographics and early nutrition practices of cases and controls were parent-reported via electronic questionnaires. The
type and duration of feeding was limited to the first 6 months of life and included the options of breastmilk only, breast and for-
mula, formula only, breast and cereal or other food, or "other". Between-group comparisons weremade using the Pearson’s χ2

or Fisher’s exact test. JSpA disease activity was quantified by the modified JSpA disease activity-6 (JSpADA-6) index, a vali-
dated tool consisting of patient- and physician-reported measures (score range 0-6). Components of the JSpADA-6 index
were collected as part of a JSpA registry. Linear regression was used to assess the association of JSpA disease activity at
the index visit and infant feeding type and duration. Index visit was defined as the first visit in the JSpA registry that occurred
within 6 months of diagnosis or prior to the initiation of disease-modifying antirheumatic drugs or biologic therapy.

Table 1. Characteristics of children with JSpA versus healthy controls
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Results: For each group of 195 controls and 195 cases, the mean age was 13.03 ± 0.24 years and 47.69% were female
(Table 1). Of the healthy controls and children with JSpA, 88.72% and 69.23% were exposed to breastfeeding of any dura-
tion, respectively (p< 0.001).The frequency of exclusive breastfeeding for longer than 6 months was significantly lower in
children with JSpA than in healthy controls (28.36% of children with JSpA vs 46.47% of healthy controls; p=0.039; figure
1). There was no significant difference in form of delivery, vaginal or cesarean delivery, between children with JSpA and
healthy controls. The JSpADA-6 index and parent-reported breastfeeding duration was available for 103 JSpA patients at
the index registry visit, a median of 0.3 months after diagnosis (IQR 0-9.4). The median JSpADA-6 index was 2 (IQR:
1.5-3; range: 0-5) and was not significantly different in children with a history of no breastfeeding and exclusive breastfeeding
for ≤6 months (β=0.13, 95% CI: -0.39-0.66) or exclusive breastfeeding for >6 months (β=0.21, 95% CI: -0.41-0.84).

Conclusion: This study suggests a potential association of early breastfeeding practices and the occurrence of JSpA. A
shorter duration of exclusive breastfeeding or absence of breastfeeding was higher in cases with JSpA than controls.
Breastfeeding for >6 months was not associated with JSpA disease severity at diagnosis.

Disclosure: K. Baggett: None; T. Brandon: None; R. Xiao: None; P. Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2.
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Figure 1. For the 173 controls and 135 patients with JSpA who were exposed to breastfeeding, the % that were breastfed exclusively for ≥3 or
>6 months are shown above. The ≥3 and >6-month groups are not mutually exclusive.

Figure 2. The JSpADA-6 index and parent-reported infant feeding type was available for 103 JSpA patients at the index registry visit, a median of
0.3 months after diagnosis and prior to the initiation of disease-modifying antirheumatic drugs or biologic therapy (IQR 0-10.5). The above groups
are mutually exclusive.
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Background/Purpose: Despite significant progress in understanding the pathophysiology of Juvenile Idiopathic Arthritis
(JIA), the availability of tools to accurately predict treatment response remains limited. Our objective was to identify gene
expression patterns that may predict treatment response to tofacitnib in patients with polyarticular course JIA.

Methods:Whole blood samples were collected from JIA patients using PAXgene tubes prior to starting tofacitinib treatment
as part of the clinical trial NCT02592434. Patients were categorized as treatment responders (TR) if they achieved a JIA-
ACR70 response or higher at week 18, while those with a JIA-ACR response of 30 or less were considered poor responders
(PR). Bulk RNA sequencing was performed using Illumina Nova-seq, generating 50 million reads per sample. Gene expres-
sion levels were measured at baseline. Differential gene expression analyses were conducted using the dream method from
variance Partition. Gene ontology overrepresentation analyses were subsequently performed using the dseqr adaptation of
the goana function from the limma R package.

Figure 1.a: Expression of MAPK genes at baseline in treatment responders versus poor responders after covariate modeling

1662



Results: 663 of 31,799 genes assayed were identified as differentially expressed in PR as compared to TR (FDR< 0.05)
from samples acquired prior to treatment initiation. Gene ontology analysis revealed a significant upregulation of genes asso-
ciated with MAP kinase pathway activation in PR (p=9.40E-05) (Figure 1.a &1.b). Other ontologies that were upregulated in
PR included myeloid stem cell development (p=8.13E-05), activation of GTPase activity (p=0.00015), and organelle trans-
port along microtubule (p= 0.00021) (Table 1).

Conclusion: Assessment of MAP kinase pathway gene expression prior to treatment may aid in identification of polyarticular
course JIA patients that could exhibit poor response to tofacitinib. If confirmed, this finding could be used to personalize
treatment of JIA patients for whom tofacitinib treatment is considered.

Figure 1.b: Visualization of the MAPK pathway using the KEGG database
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Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb (BMS), 2, 5, Celgene, 2, Eli Lilly, 2, 5, EMD
Serono, 2, F-Hoffman La Roche, 2, 5, GlaxoSmithKlein (GSK), 2, 5, 6, Horizon, 2, 2, Janssen, 5, Merck, 2, Novartis,
2, 5, 6, Pfizer, 2, 5, 6; S. Thornton: None; A. Grom: Novartis, 2, 5, Sobi, 2, 5.
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WA, 2University of Toronto, Toronto, ON, Canada, 3Duke University School of Medicine, Durham, NC, 4CARRA, Inc,
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Background/Purpose: The STOP-JIA study was designed to compare the effectiveness of the Childhood Arthritis and
Rheumatology Research Alliance (CARRA) Consensus Treatment Plans (CTPs) for untreated polyarticular JIA (pJIA) in
achieving ACR clinically inactive disease (CID) at 1 year. The CTPs differ in the timing of initiation of biologic disease modifying
anti-rheumatic drug therapy (bDMARD). The objective of this study was to measure the impact of CARRA STOP-JIA CTPs
on clinical outcomes at 2 and 3 years.

Table 1: Patient characteristics at enrollment for participants with 2- and/or 3- year data
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Methods: STOP-JIA compared 3 CARRA CTPs in 400 children with pJIA: 1) Step-Up (SU) – starting conventional, synthetic
DMARD monotherapy (csDMARD), adding bDMARD if needed after 3 months; 2) Early Combination (EC) – starting
csDMARD and bDMARD within the first 3 months; and 3)Biologic First (BF) – starting bDMARD monotherapy and adding
csDMARD if needed after 3 months. There was no randomization. Patients with 2 to 3 years of follow-up were included.
The primary outcome was the percentage of children achieving CID off glucocorticoids at 2 and/or 3 years. Propensity score
(PS) weighting was used to balance baseline differences in potential confounders between CTPs. Secondary outcomes
included comparison of proportions of patients with clinical Juvenile Arthritis Disease Activity Score based on 10 joints inac-
tive disease (cJADAS10-ID £ 2.5), clinical remission on medications (CRM; consecutive visits with CID 3 6 months), and pro-
portion of time spent in CID or cJADAS10-ID.

Table 2: Propensity Score-adjusted difference between CTP groups in estimates of CID at 24 months, CRM at any time up to 24 months, and per-
centages of time spent in CID and JADAS10-ID over 24 months

Table 3: Propensity Score-adjusted difference between CTP groups in estimates of CID at 36 months, CRM at any time up to 36 months, and per-
centages of time spent in CID and JADAS10-ID over 36 months
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Results: 325 participants had a 2- and/or 3-year visit (n=210 SU, 83 EC, 32 BF; Table 1). Percentage of patients in CID at
2 years was 42% for SU, 58% EC, and 52% BF (p=0.03 for SU versus EC; Table 2). CID differences were not statistically
significant at 3 years. Likewise, there was no significant difference between CTPs for JADAS10-ID at 2 or 3 years. However,
there were significant percentage differences in CRM, which were higher for EC compared to SU over 2 years (46.3% versus
28.8% [p=0.02]) and 3 years (66.1% versus 40.1% [p< 0.01]), and for percentages of time spent in CID (42.8% versus
28.8% [p< 0.01]) and cJADAS10-ID (52.5% versus 39.4% [p< 0.01]) at 3 years.

Conclusion: These data support improved effectiveness of EC versus SU and BF at 2 and 3 years for most outcomes, but
did not reach statistical significance for all comparisons. There were significant differences favoring EC versus SU in out-
comes that reflected duration of time spent with less disease activity at 2 and 3 years, which may be most important in lim-
iting disease burden. More research is needed to improve understanding of which pJIA patients will respond to a particular
CTP in order to optimize individual outcomes.

Disclosure: S. Ringold: Janssen Research & Development, LLC, 3; G. Tomlinson: Editas Medicine Inc, 1, Spectral
Medical Inc, 7; L. Schanberg: Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMB, UCB, 12, DSMB; v. del gaizo: None;
K. Murphy: None; B. Feldman: AB2Bio, 2, Janssen, 2, Novo Nordisk, 2, Pfizer, 2; M. Ong: Pfizer, 5; M. Natter: None;
Y. Kimura: None; F. The CARRA Registry Investgators: None.
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Background/Purpose: The impact of race and social determinants of health (SDoH) on health outcomes in juvenile idio-
pathic arthritis (JIA) remains poorly understood. Prior disparities research in JIA has largely analyzed these complex, inter-
twined social variables as independent risk factors and have reported inconsistent results of their impact on clinical
outcomes, such as joint damage, pain, and disability. These inconsistencies may result from a failure to investigate interrela-
tionships between social variables. A recent analysis demonstrated an association between cumulative social disadvantage
and childhood arthritis using a combined score. In this analysis of the Childhood Arthritis and Rheumatology Research Alli-
ance (CARRA) Registry, we used a similar method to investigate the effect of cumulative social disadvantage on disease
activity and functional disability in JIA.

Methods: This is a cohort study of subjects with JIA enrolled in the CARRA Registry between July 2015-January 2022 with
at least one Registry visit including all components of the clinical Juvenile Arthritis Disease Activity Score (cJADAS) and Child
Health Assessment Questionnaire (CHAQ) score. A cumulative social disadvantage score was created, with a score of
1 given for each of the following: income (household income < $50,000/year), guardian education (high school or less), insur-
ance (public insurance or none), and non-White race. Any missing components were given a score of 0.Univariate and
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multivariable logistic regression models, adjusted for age at enrollment, sex, JIA category, and any use of a conventional (cs-
), biologic (bs-) DMARD, or small molecule, were used to estimate the odds of persistent disease activity (oligoarticular
JIA – cJADAS ≥1.1; all other categories >2.5) and functional disability (CHAQ score > 0).Random effect was included in
the regression models to account for repeated measures.

Results: 9,672 subjects with JIA were identified (Table 1).Oligoarticular and RF- polyarticular JIA were the most common JIA
subtypes reported. The majority of cohort required DMARD treatment (68.7%).48.9% of the cohort had exposure to at least
one variable associated with the combined score.47.9% of patients were classified as having high cJADAS, and 56.8% had
a high CHAQ score. In both unadjusted and adjusted analysis, cumulative social disadvantage with higher odds of active

Table 1: Demographic and clinical characteristics of pediatric patients with juvenile idiopathic arthritis (JIA) in the CARRA Registry.

Table 2: Mixed effects model to estimate the effect of cumulative social disadvantage on persistent disease activity in children with JIA in the
CARRA Registry
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disease, highest for a score of 3 (Table 2 - adjusted odds ratio [aOR] 2.31, 95% CI: 1.97-2.71), and functional disability, also
highest for a score of 3 (Table 3 - aOR 3.94, 95% CI: 3.15-4.93).

Conclusion: Cumulative social disadvantage was associated with higher odds of active disease and functional disability
compared to those not experiencing these exposures among JIA subjects in the CARRA Registry. Exposure to multiple vari-
ables associated with social disadvantage confers higher risk of poor outcomes in JIA. To mitigate these disparities, targeted
social risk screening adopted within pediatric rheumatology clinics should be studied as a potential intervention to identify at-
risk patients who may benefit from social network support or other programming, such as patient navigation services.

Disclosure: W. Soulsby: None; E. Lawson: Pfizer, 5; J. Boscardin: None; E. von scheven: None.

Abstract Number: 0833

Machine Learning Detected Healthcare Encounter Patterns Leading to
Diagnosis of Juvenile Arthritis in a Population-Based Canadian Cohort

Lily Lim, Connor Hryhoruk, Ruth Ann Marrie, Christine Peschken, Carson Leung and Lisa Lix, University of Manitoba,
Winnipeg, MB, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Pediatric Rheumatology – Clinical I: JIA
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Increases in health care visits precede the first diagnosis code for inflammatory arthritis (IA) by an
average of 5 years in adults, but it is unknown if this occurs in children. Reports of symptoms before juvenile arthritis
(JA) are usually < 6 months but could be longer for some. We hypothesized that patterns of visits that precede JA diagnosis
differ from those in non-JA controls. We aimed to discover visit patterns preceding JA diagnosis in health administrative
databases (HAD).

Methods: Populations: JA patients diagnosed from 1983-2012 in the only paediatric rheumatology centre in Manitoba,
Canada were linked to provincial population-based HAD. Controls were matched 5:1 to JA patients by age ± 1 year, sex,
health regions, JA diagnosis dates (index dates for controls) and did not have an IA code ≤ 18 years old in HAD. Visits since
birth or immigration until diagnosis/ index dates were used for analysis (1980-2018). Data preprocessing: Diagnosis codes
(International Classification of Diseases versions 9-CM and 10-CA) from all inpatient and outpatient visits were clustered into
clinically-relevant categories using open-source Clinical Classification Software. Visits were examined in 6-month intervals

Table 3: Mixed effects model to estimate the effect of cumulative social disadvantage on persistent functional disability in children with JIA in the
CARRA Registry
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from birth until diagnosis/index date. Analysis:Prefixspan, a sequential pattern mining (SPM) machine learning algorithm
was applied to visits of JA cases and controls to detect patterns (temporal sequence of events) preceding diagnosis/
index dates. We modified the algorithm to assign lower weights to encounters that were more remote to diagnosis than
those closer in time to diagnosis (time fading). JA and control patterns were compared by relative percentages
(of patterns) and odds ratios (of JA compared to controls) thresholds. Patterns were screened and evaluated for face validity
by the clinical team.

Results: 386 JA patients (65% females) were matched to 1930 controls. Median age of JA patients at diagnosis was
8 years. JA subgroups: oligoarticular 42%, polyarticular 28%, spondyloarthropathy 13%, others 17%. We studied 98649
visits: 20946 JA, 77703 controls. JA patients had more visits compared to controls, respectively with median (25-75thper-
centile) of 19.5 (7.0-38.5) versus 15 (5-31) general practitioner visits, and 15 (4.5-35) versus 8 (1-23) specialist visits. ICD
codes were classified into 101 chronic diseases, 116 acute diseases/ poisoning/trauma categories. We detected 544 dis-
criminating patterns. Patterns of JA were detectable ≤3 years pre-JA diagnosis. The most common 10 patterns that dis-
criminated between JA patients and non-JA controls, before diagnosis are presented (Table).

Conclusion: Machine learning methods detected healthcare encounter patterns more likely associated with JA relative to
controls in a population-based cohort, ≤ 3 years before diagnosis. Visits preceded IA codes, providing an insight into het-
erogeneity in JA presentations and potential associated events before JA. Once validated, our method may be used to: i)
identify potential JA patients for earlier management, ii) define disease cohorts for outcome studies at a population level
in HAD.

Disclosure: L. Lim: Pfizer, 6;C. Hryhoruk: None;R. Marrie: None;C. Peschken: AstraZeneca, 2, 5, GSK, 2, 5, Roche,
1, 2; C. Leung: None; L. Lix: None.

Top 10 Most Common Healthcare Encounter Patterns Preceding Juvenile Arthritis Diagnosis and Odds Ratio (95% Confidence Intervals Com-
pared to Controls
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common rheumatic disease in children. Tumor necrosis
factor inhibitors (TNFi) have demonstrated efficacy and safety in older JIA patients and are approved for use in children over
age 2 years. However, use of these therapies in children ≤2 years is not well described despite frequent use in clinical prac-
tice. Children ≤2 yo who would benefit from these medications may have delays in treatment due to the lack of FDA
approval, resulting in increased morbidity. Our aim was to describe the demographics, medication use, and changes in
medication use over time in the cohort of children diagnosed with non-SJIA ≤2 yo enrolled in the Childhood Arthritis and
Rheumatology Research Alliance (CARRA) registry.

Methods: The CARRA registry is a national multicenter observational database for children with rheumatic diseases in the
United States. Demographics, disease phenotype, and medication use of patients diagnosed with non-SJIA before the
age of 2 years enrolled in the CARRA Registry were analyzed using descriptive statistics. Those who started a TNFi ≤2 yo,
>2 yo, and those who never used TNFi were analyzed; summary statistics are presented using median with interquartile
range (IQR) for continuous variables and count with frequency for categorical variables. Group comparisons were completed
using Welch’s ANOVA for continuous variables and Chi Square test for categorical variables with a significance level of 0.05.

Results: 1,458 patients diagnosed with non-SJIA ≤2 yo were enrolled in the CARRA registry between 2015 and 2021. Con-
sistent with known demographics of JIA subtypes, there were fewer enthesitis related arthritis and RF + polyarticular JIA
patients diagnosed before the age of 2. Of these, 259 (18%) started a TNFi before the age of 2. Patients started on TNFi after
their 2nd birthday tended to have a longer disease duration at time of registry enrollment as compared to those that started
before age 2 (p< 0.01). Early initiation of TNFi did not vary based on race or average income. Half of patients with RF - poly-
articular JIA were started on TNFi ≤2 yo, and joint counts of ≥5 had higher rates of early TNFi initiation (Table 1). DMARD and
TNFi use before age 2 increased over time but decreased from 2018-2021 (figure 1). Less than 1% of our cohort was started
on a non-TNFi biologic at ≤2yo.

Conclusion: Our findings demonstrate that despite the lack of FDA approval, TNFi medications are being utilized in 18% of
patients under the age of 2, with higher early utilization rates when olig-JIA patients are removed from the analysis. Possible
explanation for decreased use from 2018-2021 could be due to early concerns regarding immunosuppresion in COVID19;
future data will clarify. Overall, TNFi medications are an accepted treatment amongst pediatric rheumatologists in early-onset
JIA. Future analysis will look at patients diagnosed ≤2yo enrolled in the registry near time of diagnosis, and assess the rela-
tionship between disease activity and TNFi initiation, efficacy, and adverse events in this population.
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Table 1: Demographics and Medication use of Patients with Non-Systemic JIA Diagnosed at ≤2yo

Figure 1: Medication Usage in Children Diagnosed with non-SJIA at ≤2yo Over Time
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Background/Purpose: The definition of higher risk states for rheumatoid arthritis (RA) has been refined in more recent years
through inclusion of serum autoantibodies and symptom complexes, such as inflammatory joint pain. Data from at risk
cohorts have reported rates of progression to RA in excess of 50% over 24 months. These combined features have pro-
vided a framework for the design of interception studies, aimed at delaying or preventing RA. We set out to evaluate the fea-
sibility, efficacy and acceptability of T-cell co-stimulation modulation with abatacept in individuals at risk of developing RA in
the Arthritis Prevention In the Pre-clinical Phase of RA with Abatacept (APIPPRA) study.

Methods: APIPPRA is a Phase IIB randomised, double blind, placebo-controlled trial recruiting ACPA+RF+ or ACPAhiRF-

individuals with arthralgia. Consenting participants were randomised to receive 52 weekly subcutaneous injections of pla-
cebo or 125mg abatacept, and followed up for a further 52 weeks. Exclusion criteria included previous episodes of clinical
synovitis, prior corticosteroids or DMARDs. The primary endpoint was the time to development of either clinical synovitis in
3 or more joints, or RA according to ACR/EULAR 2010 criteria, whichever was met first. Joint synovitis was confirmed by
ultrasonography. Secondary endpoints included multiple disease activity assessments, including ultrasound scores, as well
as safety data.

Results: Between December 2014 and January 2019, 280 individuals were evaluated for eligibility across 31 study sites,
28 in the UK and 3 in the Netherlands. Two hundred and thirteen were randomised, 103 to placebo and 110 to abatacept.
Mean age was 49 and 77% were female. Ninety-three percent of individuals were ACPAhi. Ultrasonography at baseline
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suggested modest levels of active sub-clinical synovitis (73% of participants with power Doppler score of 0). In total, there
were 65 primary outcome events. At 52 weeks there were 30 events (29%) in the placebo arm and 7 (6%) in the abatacept
arm. By the end of the study there were 38 (37%) and 27 (25%) events, respectively, resulting in differences in mean arthritis-
free survival time between arms of 99.2 days (95% CI 37.5 – 160.9; p-value=0.002), in favour of abatacept. The respective
log-rank test for difference in the survival distribution was p=0.044, reflecting a large effect in the first year and convergence
over the second year (see Figure 1). The per protocol analysis showed similar results. Pre-specified exploratory analysis
revealed that individuals with high levels of ACPA or who had an extended autoantibody profile at baseline were more likely
to remain arthritis-free following abatacept therapy. Those treated with abatacept had lower HAQ-DI and pain scores, and
higher EQ-5DL scores during the treatment period, when compared to placebo. There were 4 serious adverse events in
the abatacept group and 10 in the placebo group, including two deaths, one in each arm, none deemed attributable to
study drug.

Conclusion: Therapeutic intervention during the RA at risk phase is feasible, with acceptable safety profiles. T cell co-
stimulation modulation with abatacept for 52 weeks showed a reduction in the development of RA over two years. There
were no new safety signals.

Disclosure: A. Cope: Bristol-Myers Squibb(BMS), 2, 5, 6; M. Jasenecova: Bristol-Myers Squibb(BMS), 5;
J. Vasconcelos: Bristol-Myers Squibb(BMS), 5; A. Filer: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK),
5, Janssen, 5, Nascient, 5, Sonoma Biotherapeutics, 2; K. Raza: Bristol-Myers Squibb(BMS), 5; S. Qureshi: Bristol-
Myers Squibb(BMS), 5;M. D’Agostino: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Cel-
gene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6;
I. McInnes: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, 11, Causeway Therapeutics,
2, 11, Celgene, 2, 5, Compugen, 2, 11, Dextera, 11, Eli Lilly, 2, EveloBio, 1, 2, 4, 11, Gilead, 2, Janssen, 2, 5, Moonlake,
2, NHS GGC, 4, Novartis, 2, 5, Pfizer, 2, Sanofi, 2, UCB, 2, 5, Versus Arthritis, 12, Trustee Status; J. Isaacs: Bristol-
Myers Squibb(BMS), 5; A. Pratt: Bristol-Myers Squibb(BMS), 5; B. A Fisher: Bristol-Myers Squibb(BMS), 2, Celgene,
5, Galapagos, 2, 5, Janssen, 2, 5, Novartis, 2, Roche, 2, Sanofi, 2, Servier, 2, 5, UCB, 2; C. Buckley: Bristol-Myers
Squibb(BMS), 5, Mestag, 11; P. Emery: Boehringer Ingelheim, 2, Eli Lilly, 2, Novartis, 2; P. Ho: Bristol-Myers
Squibb(BMS), 5;M. Buch: AbbVie, 2, 6, 12, All paid to host institution, Boehringer Ingelheim, 2, 6, 12, Paid to host insti-
tution, Galapagos, 2, 6, 12, Paid to host institution, Gilead, 2, 5, 6, 12, Paid to host institution, Lilly, 2, 6, 12, All paid to
host institution, National Insitute for Health and Care Research (NIHR), 3, 12, Maya H Buch is a National Institute for
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Health and Care Research (NIHR) Senior Investigator. The views expressed are those of the authors and not nece, Pfi-
zer, 2, 12, Paid to host institution; C. Ciurtin: Bristol-Myers Squibb(BMS), 5; R. Toes: Bristol-Myers Squibb(BMS), 5;
T. Huizinga: None; D. van Schaardenburg: None; C. Caroline: Bristol-Myers Squibb(BMS), 5; T. Prevost: Bristol-
Myers Squibb(BMS), 5.

Abstract Number: 0836

Vagotomy and Subsequent Risk of Rheumatoid Arthritis and
Osteoarthritis: A Danish Register-Based Cohort Study

Matthew Baker1, D�avid Nagy2, Suzanne Tamang3, Erzsébet Horv�ath-Puh�o2 and Henrik Toft Sørensen2, 1Stanford
University, Menlo Park, CA, 2Aarhus University Hospital, Aarhus, Denmark, 3Stanford University, Palo Alto, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: RA – Treatments I: Novel RA Treatments & Mechanisms of Action
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Vagus nerve stimulation (VNS) is an emerging potential therapy for rheumatoid arthritis (RA). Given
preliminary benefit observed with VNS in RA, we hypothesized that vagotomy might increase the risk of developing RA, with-
out impacting the risk of developing osteoarthritis (OA). Historically, patients underwent vagotomy to treat refractory peptic
ulcer disease by one of three methods: 1) full truncal vagotomy, 2) selective vagotomy (in which the celiac branch remains
intact), and 3) superselective vagotomy (in which only the direct vagal inputs to the stomach are affected). The aim of this
study was to examine the risk of developing RA or OA after various methods of vagotomy.

Methods: We performed a population-based cohort study in Denmark utilizing the Danish National Patient Registry and
Danish Civil Registration System (CRS) from January 1, 1977 to December 31, 1995. We identified individuals who under-
went vagotomy using International Classification of Diseases (ICD)-8 codes. A comparison cohort of patients who had not
undergone vagotomy was randomly selected from the general population and matched on year of birth, sex, and date of
vagotomy (index date). We excluded patients who were not registered in the CRS at least two years before the index date
and those with prior diagnoses of OA or RA at any time before the index date. We examined the incidence of RA or OA
based on two or more diagnosis codes for RA or OA 7-365 days apart, as well as OA with joint replacement based on a
diagnosis of OA and a procedure code for knee or hip arthroplasty. Incidence of RA and OA was calculated using cumulative
incidence function and treating death as a competing event. We used Cox proportional hazards regression models to com-
pute hazard ratios (HRs) adjusted for age, sex, and comorbidities and corresponding 95% CIs, comparing patients with
truncal vagotomy versus a matched general population comparison cohort and superselective vagotomy versus a matched
comparison cohort.

Results:We identified 2,260 patients who underwent truncal vagotomy, matched with 22,610 comparators (Table), as well
as 3,810 superselective vagotomy patients matched with 38,090 comparators (Table). The cumulative incidence estimates
for truncal vagotomy are shown in Figure 1 and for superselective vagotomy in Figure 2. After adjusting for confounders, the
HR for developing RA was 2.62 (95% CI 1.47-4.67) among patients who underwent truncal vagotomy compared with
matched pairs. The HR for OA was 1.23 (95% CI 0.86-1.78), and for OA with joint replacement it was 0.73 (95%CI
0.36-1.50). For superselective vagotomy patients compared with a general population comparison cohort, the HR for devel-
oping RA was 1.05 (95% CI 0.51-2.17), for OA it was 1.01 (95% CI 0.70-1.45), and for OA with joint replacement it was 0.73
(95% CI 0.36-1.50).
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Figure 1. Cumulative incidence estimates for A. rheumatoid arthritis, B. osteoarthritis, and C. osteoarthritis with joint replacement, in subjects who
underwent truncal vagotomy compared with a general population comparison cohort.

Figure 2. Cumulative incidence estimates for A. rheumatoid arthritis, B. osteoarthritis, and C. osteoarthritis with joint replacement, in subjects who
underwent superselective vagotomy compared with a general population comparison cohort.

Table. Characteristics of vagotomy and matched comparison cohorts.
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Conclusion: Truncal vagotomy was associated with an increased risk of developing RA. No difference in the risk of RA was
seen in the superselective vagotomy group. Neither truncal nor superselective vagotomy were associated with an increased
risk of developing OA. These results support the hypothesis that disruption of vagus nerve signaling may contribute to the
development of RA.

Disclosure: M. Baker: Mobility Bio, 8, N�esos, 2; D. Nagy: None; S. Tamang: None; E. Horv�ath-Puh�o: None; H. Toft
Sørensen: None.
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Background/Purpose: Vagus nerve stimulation (VNS) has emerged in recent decades as a potential therapy for RA.We
have previously shown that auricular VNS produced an average reduction of 1.4 in the disease activity score of 28 joints with
C-reactive protein (DAS28-CRP) and significant improvements in the American College of Rheumatology (ACR) responses
in an open-label study of 30 patients with active RA. Similarly, studies with an implantable cervical vagus nerve stimulator
have shown reduced signs and symptoms of RA. However, studies to date have been relatively small and/or uncontrolled.
The purpose of this study was to investigate the safety and efficacy of auricular vagus nerve stimulation for the treatment
of RA in a randomized, double-blind, sham-controlled study.

Methods: This randomized, double-blind, sham-controlled trial enrolled patients aged 18-75 years with active RA who had
failed or were intolerant of conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) and were naïve to
biologic and/or targeted synthetic DMARDs. All patients received an auricular vagus nerve stimulator and were randomized
1:1 to active stimulation or sham. The primary endpoint was the proportion of patients achieving 20% improvement in Amer-
ican College of Rheumatology criteria (ACR20) at week 12. Secondary endpoints included mean changes in disease activity
score of 28 joints with C-reactive protein (DAS28-CRP) and Health Assessment Questionnaire-Disability Index (HAQ-DI).

Results: A total of 113 patients received study therapy, and 101 patients (89.4%) completed the study visits through week
12. Baseline characteristics are shown in Table 1.

ACR20 responses at week 12 were not significantly different in patients receiving active unilateral stimulation versus sham:
25.0% for active stimulation vs 26.9% for sham (difference vs sham: -1.9% [-18.8% to 14.9%]; p=0.823) (Table 2 and Fig-
ure). The LS mean (SE) changes in DAS28-CRP from baseline to week 12 were –0.95 (0.16) for active unilateral stimulation
and –0.66 (0.16) for sham, with a difference in LS means (SE) vs sham of –0.29 (0.23) (p=0.201) (Figure). The LS mean
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(SE) changes in HAQ-DI from baseline to week 12 were –0.19 (0.06) for active unilateral stimulation and –0.02 (0.06) for
sham, with a difference in LS means (SE) vs sham of –0.17 (0.08) (p=0.044). No significant differences were seen in
DAS28-CRP of 2.6 or less, ACR50, ACR70, CDAI, or SDAI between the unilateral active stimulation and sham groups
(Table 2, Figure).

Treatment-emergent AEs were reported in 10 patients (18.9%) receiving unilateral active stimulation, 2 patients (22.2%)
receiving bilateral active stimulation, and 5 patients (9.8%) receiving sham. No AEs were grade 3 or greater in severity by
Common Terminology Criteria for Adverse Events, and no serious adverse events (SAEs) or deaths occurred.

Conclusion: Auricular VNS was safe and well tolerated, but it did not meaningfully improve RA disease activity. More large,
controlled studies of VNS for the treatment of RA are needed to better understand its potential future role.

Figure. Primary and secondary efficacy end points. Panel A shows the percentage of patients who had 20% improvement in American College of
Rheumatology response criteria (ACR20), 50% improvement (ACR50), and 70% improvement (ACR70) at week 12, respectively, with non-
responder imputation. Panels B and C show the least square mean change from baseline in the 28-joint disease activity score based on the level
of disease activity score in 28 joints using C-reactive protein (DAS28-CRP). For Panels B-C, a mixed-effects model with repeated measures was
used to evaluate treatment effect on change from baseline with fixed effects for treatment, visit, and treatment-by-visit interaction and baseline
value as a covariate. Comparison of bilateral active stimulation vs sham is a post-hoc analysis.
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zer, 2, 5, 6, Sanofi-Genzyme, 2, 6, Sanumen/Biosplice, 2, 5, Selecta, 5, Setpoint, 5, Sun Pharma, 5, Takeda, 5, UCB, 2;
A. Kivitz: AbbVie, 6, Amgen, 6, 11, Chemocentryx, 1, Eli Lilly, 6, Fresenius Kabi, 2, Genzyme, 2, Gilead, 2, 11, GlaxoS-
mithKlein (GSK), 2, 6, 11, Grunenthal, 2, Horizon, 1, 2, Janssen, 1, 2, Novartis, 4, 11, Pfizer, 2, 6, 11, Selecta, 2, Synact,
2, Takeda, 2, UCB, 1, 6; K. Alataris: N�esos, 3, 11; M. Genovese: Gilead, 3, 11, N�esos, 2, 11, Setpoint, 2, 5.
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Background/Purpose: The lymphatic system serves as a conduit for transporting immune cells and inflammatory mole-
cules present in arthritic joints to lymph nodes (LN), playing a critical role in the pathology of RA1, yet all bDMARDs are dosed
systemically potentially limiting the delivery to the target site of action. Therefore, targeting bDMARDs, like etanercept, to joint
draining lymphatics could increase neutralization of inflammatory molecules and reduce unwanted immune cell activation
that propagates the inflammatory cascade in RA. Nanotopography-microneedles (NTM) have previously been shown to
increase the infusion of etanercept into the peripheral lymphatics and draining LNs in collagen-induced arthritic rats2. Here
we report results from a 10-patient Phase 1b clinical trial in RA patients with an inadequate response to 50 mg etanercept
SC injections who were switched to 25 mg peripheral lymphatic infusions of etanercept via the NTM device. All patients
had been on SC injections of etanercept for more than 3 months prior to the study.

Methods: The NTM device was applied to the dorsal forearm and 25 mg of etanercept was infused for 1.25 hours. Once
weekly dosing was performed for the first 12 weeks, followed by biweekly and monthly dosing to explore reduced dose fre-
quency in responding patients for a total of 36 weeks. The device was alternated between the left and right dorsal forearm
every other dose. Lymphatic imaging was conducted using Near-Infrared Fluorescence with indocyanine green dye2to mea-
sure lymphatic pump rates before and after etanercept lymphatic infusions.

Results: Switching patients from weekly 50 mg SC injections to 25 mg NTM infusions significantly reduced global disease
activity without drug delivery-related immune responses. DAS28(CRP) scores were reduced from 5.40 ± 0.16 to 3.55
± 0.21 and Patient Global Assessment of Disease Activity and Pain decreased by 66% and 77%, respectively, in the first
12 weeks and remained stable as dosing frequency was reduced to biweekly and monthly dosing (Figure 1). SJC and
TJC were concomitantly decreased and remained stable (Figure 1). Lymphatic pumping rates increased from 1.0 ± 0.2 to
2.9 ± 0.3 pumps/minute after 12 weeks and TNFα levels initially increased and were significantly reduced by week 36 (Fig-
ure 2). No SAEs were reported, and primary AEs consisted of mild erythema at the NTM infusion site.

Conclusion: The NTM device effectively infused etanercept into the peripheral lymphatics that drain to the LN. The
NTM device was well accepted by all patients with an application pain rating of 3.8 ± 3.6 mm on a 100 mm VAS scale.
DAS28(CRP) scores, 28TJC and 28SJC, and Global Disease Activity and Pain were improved in all patients infused
with the NTM device at half the SC injection dose administered weekly, biweekly, and monthly. These results suggest
that administering TNFα inhibitors to arthritic joint draining LN may reduce dose frequency and improve both TNFα
neutralization and impaired lymphatic function, and reduce unwanted immune cell activation that contributes to the
inflammatory cascade in RA.
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Figure 1: Disease Activity Scoring and Assessments in patients treated using lymphatic infusion of etanercept. A) DAS28(CRP) levels at W0 (base-
line), W12, W24, and W36. W0 to W12 was weekly dosing (qw), W12 to W24 was bi-weekly dosing (q2w), and W24 to W36 was monthly dosing
(q4w). B) 28 Tender Joint Counts (28 TJC) and 28 Swollen Joint Counts (28 SJC). C) Patient Global Assessment of Disease Activity, and D) Patient
Assessment of Pain. Data represent mean ± SEM and *p<0.0332, **p<0.0021, ***p<0.0002, ****p<0.0001, ns denotes no significance.

Figure 2. Lymphatic pumping rates and TNFα serum concentrations in patients treated using lymphatic infusion of etanercept. A) Lymphatic pump
rates were measured by delivering ICG via the NTM device and performing visual inspection of lymphatic vessels and pumping at W0, W6, and
W12. B) TNFα concentrations were measured at W0, W12, W24, andW36. W0 toW12 was weekly dosing (qw), W12 to W24 was bi-weekly dos-
ing (q2w), and W24 to W36 was monthly dosing (q4w). Data represent mean ± SEM and *p<0.0332, **p<0.0021, ***p<0.0002, ****p<0.0001, ns
denotes no significance.

1681



1.Yousef, M et al.: J Pharm Pharm Sci 2021; 24: 533-47
2. Aldrich, MB et al.: Arth Res Ther 2017; 19:1–13

Disclosure: R. Ross: Sorrento Therapeutics, 3; V. Strand: Abbvie, 2, Alpine Immune Sciences, 2, Amgen, 2, Arena,
2, AstraZeneca, 2, Bayer, 2, Biosplice, 2, Bioventus, 2, Blackrock, 2, 2, BMS, 2, Boehringer Ingelheim, 2, Celltrion,
2, Chemocentryx, 2, EMD Serono, 2, Equillium, 2, Ermium, 2, Eupraxia Pharmaceuticals, 2, Flexion, 2, Galapagos,
2, Genentech/Roche, 2, Gilead, 2, GlaxoSmithKline, 2, Horizon, 2, Ichnos, 2, Inmedix, 2, Janssen, 2, Kiniksa, 2, 2,
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rento Therapeutics, 12, Principal Investigator; J. Goldman: Sorrento Therapeutics, 2; R. Leff: Kezar Life Sciences,
2, 8, 11, Sorrento Therapeutics, 7; A. Melson: Sorrento Therapeutics, 3; P. Roerig: Sorrento Therapeutics, 7;
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Background/Purpose: RA is a chronic inflammatory disease associated with autoantibodies. Despite the use of targeted
therapies, up to half of patients fail to achieve remission or low disease activity (LDA). Anti-citrullinated protein antibodies
(ACPAs), key autoantibodies that predict progression of joint destruction in RA, are largely an immunoglobulin G (IgG)
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isotype. Nipocalimab is a high affinity, fully human, IgG1 monoclonal antibody that is designed to selectively block the neo-
natal Fc receptor (FcRn), preventing recirculation and thereby lowering IgG levels, potentially including ACPAs and other
pathogenic antibodies. In this phase 2a proof-of-concept study (IRIS-RA; NCT04991753), we report the efficacy and safety
of nipocalimab in patients with moderate to severe, active RA.

Methods: Eligible adult patients with moderate to severe RA (≥6 swollen/tender joints), positive for ACPA or rheumatoid fac-
tor, and ≥1 advanced therapies, were randomized 3:2 to receive intravenous 15 mg/kg nipocalimab or placebo every
2 weeks for 10 weeks. The primary endpoint was the change from baseline in the Disease Activity Score 28 using
C-reactive protein (DAS28-CRP) at Week 12. Secondary endpoints included the proportion of patients who achieved
ACR20, ACR50, ACR70, and ACR90 responses, DAS28-CRP remission, and change from baseline in Health Assessment
Questionnaire – Disability Index (HAQ-DI) at Week 12.
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Results: In total, 53 patients were enrolled (nipocalimab, n=33; placebo, n=20). Most patients were female (67.9%) and
white (90.6%) with a median age of 59 (range, 26-74) years. Demographic and baseline disease characteristics were com-
parable between groups except higher CRP in placebo. At Week 12, patients treated with nipocalimab showed a numeri-
cally greater mean (standard deviation [SD]) change in DAS28-CRP score compared to the placebo group (–1.17 [1.34] vs
–0.62 [0.96]; mean difference [95% confidence interval], –0.45 [–1.17-0.28]; p=0.224); Figure 1). A numerically higher pro-
portion of patients achieved ACR20, ACR50, ACR70, and ACR90 responses compared to placebo (Table 1). In the nipoca-
limab group, 7 (21.2%) patients achieved DAS28-CRP remission compared to 2 (10.0%) patients in the placebo group
(treatment difference, 9.9% [–9.5-29.3%]; p=0.456). Similarly, patients in the nipocalimab group had a numerically greater
mean (SD) improvement in HAQ-DI score (–0.27 [0.55] vs –0.11 [0.36], respectively). Median post-dose serum nipocalimab
concentrations ranged from 411.0-426.0 μg/mL across Weeks 0, 2, and 8. The proportion of patients with treatment-
emergent adverse events (TEAEs) were 81.8% vs 60.0% in the nipocalimab vs placebo groups (Table 2). In the nipocalimab
group, 3 serious TEAEs were reported, including burn infection, infusion-related reaction, and deep-vein thrombosis. There
were no TEAEs that led to death.

Conclusion: Treatment with nipocalimab resulted in consistent and numerically higher improvements across ACR20,
ACR50, ACR70, and ACR90 responses, as well as DAS28-CRP, DAS28-CRP remission, and HAQ-DI, with acceptable
safety profile. Nipocalimab showed activity in patients with moderate to severe RA and warrants further investigation to
understand the predictors of nipocalimab response.

Disclosure: P. Taylor: AbbVie, 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 5, Gilead Sciences, 2, GSK, 2, Jans-
sen, 2, Nordic Pharma, 2, Pfizer Inc, 2, Sanofi, 2, UCB, 2;G. Schett: None; F. Ibrahim: Janssen, 3, Johnson & Johnson,
11; B. Zhou: Janssen, 3, Johnson & Johnson, 11; J. Leu: Janssen, 3, Johnson & Johnson, 11; S. Liva: Janssen,
3, Johnson & Johnson, 11; Q. Wang: Janssen, 3, Johnson & Johnson, 11; R. Cella: Janssen, 3, Johnson & Johnson,
11; C. Karyekar: Janssen, 3, Johnson & Johnson, 11; K. Fei: Janssen, 3, Johnson & Johnson, 11.
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Background/Purpose: None of the currently approved treatments for rheumatoid arthritis (RA) can achieve ACR50 in
>50% of the patients, and 5 – 20% of the RA patients are considered “difficult to treat”, failing ≥2 targeted therapies. TLL-
018 is a highly selective dual JAK1/TYK2 inhibitor. Its TYK2 activity might contribute to efficacy in RA patients. The objective
is to compare efficacy of TLL-018 with tofacitinib in RA patients.
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Methods: 101 patients with moderate-to-severe active RA who had inadequate response or were intolerant to methotrex-
ate were randomized (1:1:1:1 ratio) to receive twice-daily oral TLL-018 10mg, 20mg, 30mg or tofacitinib 5mg. After
12-weeks of treatment, patients who achieved ACR50 continue the same treatment, and those who didn’t change treat-
ment as follows: patients on tofacitinib and TLL-018 10mg change to TLL-018 20mg; patients on 20mg and 30mg change
to or continue 30mg TLL-018 (Figure 1). The Primary endpoint is the proportion of patients achieving ACR50 at Week 12.
Secondary endpoints include the proportion of patients achieving DAS28-CRP < 2.6, ACR20, ACR70 at all scheduled time
points, ACR50 at scheduled time points exclude week 12, CDAI and other parameters at 12 week. Safety was assessed via
adverse event (AE) and laboratory examinations.

Figure 1: Trial design.

Table 1: Efficacy, number (%) of patients who achieved ACR50.
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Results: 101 patients were randomized, �50% of them also had prior bDMARDs and �30% had prior JAK inhibitors, but
the responses to those treatments were unknown. Demographics and baseline disease characteristics were balanced
across treatment arms. At week 12, ACR50 response rates in TLL-018 treated groups (10mg, 20mg and 30mg, 48.0%,
65.4%, 72.0%, respectively) were higher than that for tofacitinib (41.7%) (Table 1). TLL-018 20 and 30mg were statistically
superior to tofacitinib (p< 0.05). Proportions of patients achieving clinical remission (DAS28-CRP< 2.6) at week 12 were
39.1%, 37.5%, 57.2% and 17.4% at week 12 for the 10, 20, 30mg TLL-018 and tofacitinib, respectively. TLL-018 20mg
dramatically improved responses in patients who didn’t achieve ACR50 on tofacitinib at week 12.

The most frequently reported treatment-emergent AEs were hyperlipidemia and respiratory infection in TLL-018 or
tofacitinib-treated patients(Table 2). There were one case of malignancy in tofacitinib treatment group, and two cases of her-
pes zoster in the 20mg group. No death, venous thromboembolism or major adverse cardiovascular event was observed in
the study.

Conclusion: TLL-018 20 and 30mg demonstrated superior efficacy over tofacitinib in RA patients, suggesting that inhibition
of TYK2, in addition to JAK1, enhances efficacy. TLL-018 was well tolerated with most AEs being Grade 1 or 2 as expected
from this class of compounds. No unexpected safety concerns were observed in the study. TLL-018 20 and/or 30mg BID
warrants further studies in “difficult to treat” RA patients.

Disclosure: X. Zeng: None; c. wu: None; J. Hu: None; S. LIU: None; Z. Jiang: None; J. Li: None; X. Wang: None;
J. Liu: None;C. Yuan: Hangzhou Highlightll Pharmaceutical Co., Ltd, 3;G. Yang: Hangzhou Highlightll Pharmaceutical
Co., Ltd, 3; C. Liang: Hangzhou Highlightll Pharmaceutical Co., Ltd, 4.
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Norton13, Jessica A Walsh14 and Atul Deodhar15, 1Department of Rheumatology, Boston University School of Medicine,
Milton, MA, 2Yale University School of Medicine, Glastonbury, CT, 3University of Utah Health, Salt Lake City, UT, 4The
University of Tennessee Health Science Center, Memphis, TN, 5Berkshire Health Systems, Lenox, MA, 6Yale University,
NewHaven, CT, 7Montefiore Medical Center/Albert Einstein College of Medicine, Bronx, NY, 8Boston University School of
Public Health, Arlington, MA, 9Boston University, Boston, MA, 10Case Western Reserve University, University Hospitals,
Cleveland, OH, 11Mayo Clinic Florida, Jacksonville, FL, 12Boston University Chobanian & Avedisian School of Medicine,

Table 2: Safety, AEs of interest.
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Background/Purpose: In the United States (US), the diagnosis of axial spondyloarthritis (axSpA) continues to be delayed by
an average of 10 years from symptom onset. This diagnostic delay prevents effective management that controls disease
activity, and maintains mobility, function, and quality of life. We developed the first SPARTAN recommendations for the refer-
ral of adults with chronic back pain to a rheumatologist for evaluation of axSpA by convening a multidisciplinary group com-
prised of clinicians that manage patients with back pain and conditions related to axSpA, expert rheumatologists and axSpA
patient partners.

Methods: A systematic literature review (SLR) was conducted including studies through March 2022 to address individual
clinical, laboratory, and imaging features associated with diagnosis or classification of axSpA. Sensitivity, specificity, positive
likelihood ratios (LR+), and positive predictive values for each axSpA feature were calculated. At the 2022 SPARTAN annual
meeting, members were asked the minimal probability of axSpA diagnosis that was appropriate for an adult with chronic
back pain to be referred to a rheumatologist. In a Delphi exercise, members were asked to review test characteristics for
each axSpA feature and to vote whether to include or exclude that feature in draft referral recommendations. Features gain-
ing 70% consensus for inclusion were carried forward while those with consensus to exclude were omitted. Features that
did not gain consensus for inclusion/exclusion were evaluated using discrete choice experiments (DCE). LR+ of individual
axSpA features were used to calculate the probability of axSpA for combinations of features to develop draft referral recom-
mendation for expert and stakeholder consideration. Draft recommendations in the form of a ‘major and minor criteria’, and
a ‘points-based’ system were discussed and put to vote by SPARTAN members at the 2023 annual SPARTAN meeting.

Figure 1. Delphi exercise results: AxSpA experts’ votes for inclusion or exclusion of features in referral recommendations. Consensus was consid-
ered present if >70% voted to include or exclude.

1687



Results: SLR uncovered 28 features associated with axSpA. LR+ ranged from 0.5 to 10. A probability of 33% or higher was
considered adequate for referral by 90% of SPARTAN members. The Delphi process resulted in consensus to include: uve-
itis, elevated ESR or CRP, family history of SpA or a related condition, HLA-B27 positivity, inflammatory bowel disease (IBD),
sacroiliitis by imaging, good response to NSAIDs and psoriasis (Figure 1). There was consensus to exclude neck pain and
thoracic spine pain. DCE-derived relative importance values of several features were approximately half as important as uve-
itis. Eighty-six percent of SPARTAN members preferred a point-based referral strategy and 89% voted in favor of its adop-
tion (Figure 2).

Conclusion: SPARTAN members and a diverse stakeholder group used a data-driven process to develop the first draft
SPARTAN recommendations for referral of adults with chronic back pain to a rheumatologist for evaluation of axSpA. Valida-
tion is needed to determine if application of these recommendations leads to approximately 33% probability of axSpA
among those referred, and ultimately whether diagnostic delay of axSpA is reduced through their implementation.

Disclosure: M. Dubreuil: Amgen, 2, Pfizer, 5, UCB Pharma, 2; A. Danve: Abbvie, 2, Amgen, 2, Janssen, 2, Lilly,
5, Medscape, 6, Novartis, 2, 5, Spondylitis Association of America, 5, Spondyloarthritis Research and Treatment Net-
work, 5, UCB, 1; S. Alexander: None;M. Bittar: None; L. Fraenkel: None; A. Grimshaw: None; A. Kumthekar: None;
M. LaValley: None; J. liew: None; M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Novartis, 2, Pfizer Inc,
2, UCB, 5; V. Majithia: AbbVie/Abbott, 2, Novartis, 2, UCB, 2; S. Merjanah: None; H. Norton: AbbVie/Abbott, 1, 5,
6, Amgen, 1, AstraZeneca, 1, Eli Lilly, 1, 5, 6, Horizon, 5, Janssen, 1, 6, Novartis, 1, 5, Pfizer, 1, 6, UCB, 1, 6;
J. Walsh: AbbVie, 5, Amgen, 2, Eli Lilly, 2, Janssen, 2, Merck, 5, Novartis, 2, Pfizer, 2, 5, UCB Pharma, 2;
A. Deodhar: AbbVie, 2, 5, Amgen, 2, Aurinia, 2, Bristol Myers Squibb, 2, 5, Celgene, 5, Eli Lilly, 2, 5, Janssen, 2, 6,
MoonLake, 2, 5, Novartis, 2, 5, 6, Pfizer Inc, 2, 5, 6, UCB, 2, 5.
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Figure 2. SPARTAN Draft Referral Recommendations for Axial Spondyloarthritis
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Background/Purpose: The objective of this analysis was to evaluate the proportion of patients switching from non-
radiographic axSpA (nr-axSpA) toradiographic axSpA (r-axSpA) after 10 years of follow-up and whether BME on MRI-SIJ
at baseline is associated with the r-axSpA status over time.

Methods: Patients with ≤3 years axSpA onset from the DESIR cohort were included. The radiographic status of the patients (r-
axSpA versus nr-axSpA) was based on the mNY criteria (i.e. at least a bilateral grade 2 or a unilateral grade 3 on pelvic radio-
graphs according to 2 out of 3 central readers). BME on MRI-SIJ was defined as positive ASAS definition according to 2 out
3 central readers at baseline. Information on mNY criteria was obtained in four reading waves (0 to 10y). Images were scored
by 3 trained central readers, all of them unaware of the chronology of the images and the results of the other modality. A “pro-
gressor” was defined as a patient switching from nr-axSpA to r-axSpA. A “regressor” was defined as a patient switching from
r-axSpA to nr-axSpA. The % of mNY net progressors (i.e. number of “progressors”minus number of “regressors” divided by
the total number of patients) was assessed in “completers” (i.e., with pelvic radiographs available at BL and 10y in wave 4). A
sensitivity analysis was conducted using a multilevel GEE model (‘integrated analysis’) that included all waves from all patients
with at least one available mNY score from at least one reader available (“intention-to-follow” population). From this model, we
estimated the absolute change per year in the percentage of mNY positive cases with and without adjusting for the use of anti-
TNF drugs. Finally, the effect of BME on MRI-SIJ at baseline on mNY positivity over 10 years, adjusting for potential confound-
ers (Figure) were evaluated in a multivariable GEE model in the “intention-to-follow” population.

Results: Completers included 299 patients (mean age 34.5Y and 48.2% males), while the intention-to-follow population
included 704 participants (mean age 33.7Y and 46.2% males). In the completers, the net % of progressors (switch from nr-
axSpA to r-axSpA) was 5.7%. In the intention-to-follow population, there was a 0.91% (95%CI 0.60-1.20) increase per year
in the probability of being mNY-positive (i.e. a progression of 9.1% after 10Y). After adjusting for anti-TNF use, this percentage
decreased to 0.48% (95%CI 0.15-0.82) per year. The HLA-B27 status modified the association between BME on MRI-SIJ at
baseline andmNY-positivity over 10 years (interaction pvalue: < 0.001). BME onMRI-SIJ was associated with beingmNY pos-
itive over time in both HLA-B27 positive (OR 6.25 (95%CI 5.36-7.30)) and HLA-B27 negative patients (OR 3.03 (95%CI
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2.42-3.80)), but the association was stronger in the former (Figure). In addition, male sex, symptom duration >1.5Y, ASDAS
>2.1 (in HLA-B27 negatives) and smoking (in HLA-B27 positives) were also associated with being mNY-positive over 10 years.

Conclusion: Patients with early axSpA have a low likelihood of changing from nr-axSpA to r-axSpA over 10 years, especially
when considering the use of anti-TNF. Local inflammation on MRI-SIJ is strongly associated damage accrual in the SIJ over
time, in particular in patients who are HLA-B27 positive.

Disclosure: A. Molto: None;C. L�opezMedina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB
Pharma, 2, 5, 6;M. de Hooge: UCB, 6;M. Van Lunteren: None; A. Sepriano: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly,
2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB Pharma, 2, 5;M. Dougados: AbbVie, 2, 5, Bristol
Myers Squibb, 2, 5, Eli Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Roche, 2, 5, UCB, 2, 5.
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Background/Purpose: The Assessment of Spondyloarthritis international Society MRI (ASAS MRI) group has proposed
definitions for active and structural lesions typical for axial SpA (axSpA) on SI joint MRI (MRI-SIJ), based on high specificity
and positive predictive values (PPV; ≥95%) for the rheumatologist’s diagnosis of axSpA (Maksymowych et al., 2021). These
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cut-offs have not been validated in other cohorts nor assessed in early disease. Here, we analyze the predictive validity of the
proposed cut-offs for active and structural MRI-SIJ lesions in early axSpA after 2 years follow-up.

Methods: Patients with chronic back pain (unknown origin; ≥3 months; ≤2 years; onset < 45 years) from the SpA Caught
Early (SPACE) inception cohort were followed-up and diagnosed (axSpA/no axSpA) by a rheumatologist after 2 years
(Marques et al., 2023). Three central readers scored baseline MRI-SIJ for bone marrow edema (BME), erosion, fat lesions,
and sclerosis. Patients with a certain (level of confidence about the diagnosis ≥7) or very probable (level of confidence < 7
and a consistent diagnosis in the last 2 available visits) diagnosis were included for analysis. When data were available for
≥2 readers, the MRI SIJ were analyzed for consensus between ≥2 readers on scored lesions and each individual reader.
The lesions were assessed for quadrants, consecutive slices, or combinations between different lesions (Table 1 & 2). We
calculated sensitivity, specificity, PPV and negative predictive values (NPV) for each cut-off. Based on consensus, a combi-
nation of specificity ≥95% and PPV ≥95% was required for a cut-off to be considered validated. For the individual readers, a
PPV of ≥94% in ≥2 readers was accepted.

Results:We analyzed 447 patients (age 30 (SD 8) years; 45% males; 66% axSpA). BME in ≥1 quadrant, or ≥2 consecutive
slices met the threshold based on consensus (Table 1). BME in ≥2 quadrants or ≥2 consecutive slices met the threshold in
≥2 individual readers (Table 1 & 2). Erosions in ≥2 quadrants or ≥4 consecutive slices, and fat in ≥1 quadrant or ≥2 consec-
utive slices met the threshold based on consensus. Erosion in ≥3 consecutive slices met the threshold in ≥2 individual
readers, and fat in ≥2 quadrants or ≥3 consecutive slices met the threshold in all individual readers. All combinations of
BME-fat met the threshold based on consensus (Table 1). Combinations of BME-erosions and fat-erosion in ≥1 quadrants,
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each and/or one of both ≥2 quadrants, or ≥3 quadrants with fat lesions and/or ≥2 quadrants with erosion met the threshold
based on consensus. Combined lesions did not outperform single item lesions.

Conclusion: In early axSpA, the proposed ASAS MRI cut-offs for active SIJ lesions have been validated in consensus and
individual reading. For structural SIJ lesions, the proposed cut-offs for fat in quadrants and consecutive slices as well for ero-
sions in quadrants have been confirmed. However, we propose a higher cut-off of ≥4 consecutive slices for erosions. All
these cut-offs have now shown a high specificity and PPV in both early and established axSpA.

Disclosure: L. de Bruin: None; M. marques: None; M. Van Lunteren: None; M. de Hooge: UCB, 6; S. Exarchou:
Amgen, 2, Janssen, 2, Novartis, 2, UCB Pharma, 2; F. Van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal fees,
Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 5, 12, Fees, Stichting ASAS,
5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5;D. van der Heijde: AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly, 2, Gala-
pagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatology BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB
Pharma, 2; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB
Pharma, 2, 5.
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Background/Purpose: To assess whether posterior element (PE) inflammation, in particular in the facet joints (FJ), is asso-
ciated with new facet joint ankylosis on MRI one year later, in patients with radiographic axial spondyloarthritis (r-axSpA).

Methods: Patients with an r-axSpA diagnosis recruited from Germany (Herne) and the Netherlands (Leiden) were included
in the Sensitive Imaging in Ankylosing Spondylitis (SIAS) observational cohort when all following criteria were met: 1) present-
ing with ≥1 inflammatory lesion on MRI-spine according to SPondyloArthritis Research Consortium of Canada score, 2) pre-
senting with 1-18 syndesmophytes (assessed with modified Stoke Ankylosing Spondylitis Spinal Score), and 3) fulfilling the
modified New York criteria. Spinal MRIs were performed at baseline, after 1 year and after 2 years. PE inflammatory lesions
and facet joint ankylosis were assessed on MRI, per vertebral unit level (VU) by 3 readers independently. FJ inflammation in
the cervical spine was not assessed. With conditional probability tables the probability of developing facet joint ankylosis
after one year was described. Multilevel time-lagged auto-regressive GEE was used for the association between PE (or FJ)
inflammation and the development of facet joint ankylosis one year later, taking the reader and VU levels into account.

Results: In 58 patients MRI data of at least 2 readers was available. Their average age was 49±10 years and 85%was male.
Inflammation in the PE or FJ at baseline was seen in 34 (58.6%) and 14 (24.1%) patients respectively. PE inflammation was
distributed throughout the whole spine but emphatically more prevalent in the lower part of the thoracic spine (8.6%-15.5%).
FJ inflammation was infrequently present, it was more often reported in the higher thoracic segment of the spine (1.7%-
5.2%) (heatmap). Facet joint ankylosis was reported in 15 patients (25.9%) at baseline and in 17 patients (29.3%) with follow
up visits. Facet joint ankylosis was mainly present in the upper half of the spine (heatmap). In 19 patients (32.8%) the devel-
opment of new facet joint ankylosis over 1 or 2 years was seen by at least 1 reader.

The extent of posterior element lesions on MRI across the 23 vertebral units (VU) in radiographic axial spondyloarthritis patients with 2 years
follow-up.
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Of the VU levels with PE or FJ inflammation only very few showed new facet joint ankylosis after one year; 2 and 1 VU levels,
respectively (table). There was no association between PE inflammation and the development of new facet joint ankylosis in
the same level after one year (OR=1.15, 95%CI 0.55-2.42). However, FJ inflammation was associated with the development
new facet joint ankylosis one year later (OR=3.79, 95%CI 1.47-9.75).

Conclusion: PE inflammation and facet joint ankylosis on MRI were uncommonly present in r-axSpA patients. No associa-
tion was found between inflammation in the PE and the development of facet joint ankylosis. However, when inflammation in
the FJ is present the likelihood of developing facet joint ankylosis after 1 year is over 3 times higher compared to FJ without
inflammation. This finding adds to the pathophysiological relationship between inflammation and damage at the same ana-
tomical location.

Disclosure: M. de Hooge: UCB, 6; R. Stal: None; A. Sepriano: None; X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai,
2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6;M. Reijnierse: None;
J. Braun: None; D. van der Heijde: AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging
Rheumatology BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; F. Van Gaalen: AbbVie,
12, Personal fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees,
Novartis, 5, 12, Fees, Stichting ASAS, 5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5; S. Ramiro: AbbVie,
2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB Pharma, 2, 5.
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Center (ARC), Academic Medical Center, Amsterdam, Netherlands, 6Center for Treatment of Rheumatic and

Table. Probability of developing facet joint ankylosis with and without posterior element inflammation present one year before, in r-axSpA patients
from the SIAS cohort. PE; posterior elements, *; number of VU levels with inflammation in at least 1 part of the posterior elements (pedicle, facet
joint, processes spinosi, soft tissue), #; number of facet joints, FJ; facet joint, P; probability
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Background/Purpose:We have shown in the SPACE cohort that a diagnosis of early axial Spondyloarthritis (axSpA) can be
reliably made in patients with chronic back pain (CBP) of less than two years (2y). However, diagnostic uncertainty can be an
obstacle to initiating appropriate treatment. The value of repeated assessments of SpA features for a definite diagnosis is yet
to be determined. Here we aimed to assess the yield of repeated assessments of SpA features over 2y to make a definite
axSpA diagnosis in patients with recent onset CBP referred to the rheumatologist, and to describe the characteristics of
patients who change to definiteaxSpA over time.

Methods: We used the 2y data from the SPACE cohort, a European multicentre inception cohort of patients (< 45y) with
CBP of recent onset (≥3 months, ≤2y) included from 2008 to 2016. The diagnostic work-up consisted of patient history,
physical exam, acute phase reactants (APR) and HLA-B27 testing, radiographs, and MRI of the sacroiliac joints (SI-CR
and SI-MRI) and of the spine (not shown). In patients with ≥1 major or ≥2 minor prespecified SpA features, clinical assess-
ments, APR, and imaging were repeated at 3 months, 1y and 2y visits. At each visit, the rheumatologist reported a clinical
diagnosis of axSpA or no axSpA with level of confidence (LoC; numeric rating scale from 0 (not confident at all) to 10 (very
confident)). Herein, we categorized patients by diagnosis likelihood (baseline and 2y definitions in Figure 1). The ASAS clas-
sification criteria were applied using local reading. We explored the diagnostic course over 2y. In patients with a new diagno-
sis of definite axSpA at 2y, SpA features were investigated over time.

Results: We included 552 patients. Definite axSpA was attributed to 175 (32%) patients at BL and 165 (30%) at 2y (-
Figure 2), 155/175 (89%) and 145/165 (87%) fulfilled ASAS classification criteria, respectively. Of the 175 patients with def-
inite axSpA at BL, 133 (76%) retained the diagnosis, and only 11 (6%) changed to no axSpA at 2y. Although still considered
as axSpA by the rheumatologist, 31/175 (17%) definite axSpA patients at baseline were no longer definite axSpA at 2y, due
to a decrease in LoC < 7 (n=14/31) or incomplete follow-up (n=17/31). Overall, the diagnosis changed to definite axSpA over
2y in 32 patients (BL: 16 uncertain axSpA, 11 uncertain no axSpA, and 5 definite no axSpA); on average, 3 to 4 SpA features
were already present at BL and 1 new SpA feature developed over 2y (Table 1), with response to NSAIDs (9/24 patients)
and MRI sacroiliitis (8/24 patients) being the most frequently developed over time. Of the 8 patients with new MRI sacroiliitis
over time, 7 (88%) were HLA-B27+ and 5 (63%) were male.

Figure 1. Definitions for diagnostic categories at baseline and at two years. If two-year visit data was missing, a last observation carried forward
approach was used. axSpA – axial Spondyloarthritis; LoC – level of confidence.
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Conclusion: The yield of repeated assessments of SpA features in patients with CBP suspected of axSpA was modest for
the increase of new definite axSpA diagnosis at 2y. Most SpA features were already present at BL, with sacroiliitis on MRI
and response to NSAIDs being the two most frequently incident SpA features potentially adding to a definite axSpA diagno-
sis over time. Usefulness of repeating MRI in terms of diagnostic yield is low but can be considered in HLA-B27+ patients,
especially if male.

Disclosure: M.marques: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5,
Sanofi, 2, UCB Pharma, 2, 5;M. Van Lunteren: None; R. Stal: None; R. Landewé: AbbVie, 2, 5, AstraZeneca, 2, BMS,
2, Eli Lilly, 2, Novartis, 2, 5, Pfizer, 2, 5, Rheumatology Consultancy BV, 12, Owner, UCB Pharma, 2, 5; M. van de
Sande: AbbVie, 2, Eli Lilly, 5, Janssen, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6; K. Minde Fagerli: None; I. Jorid Berg:
None; M. van oosterhout: None; S. Exarchou: Amgen, 2, Janssen, 2, Novartis, 2, UCB Pharma, 2; R. Ramonda:
None; D. van der Heijde: AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatol-
ogy BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; F. Van Gaalen: AbbVie, 12, Personal
fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 5, 12,
Fees, Stichting ASAS, 5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5.

Figure 2. Course of diagnosis from baseline to two years in patients with recent onset chronic back pain of unknown origin. axSpA – axial
Spondyloarthritis.

Table 1. Characteristics of 32 patients changing to definite axSpA with newly developed SpA features over 2 years Data presented as mean (SD),
% or n of patients. §Local readings. ^including HLA-B27 positivity and sacroiliitis on imaging. $Of the 32 patients, 24 (75%) developed new SpA
features over time. #Cumulative numbers over the two-year follow-up. BL – baseline; MRI – magnetic resonance imaging.
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Figure 1 A, Top pathway enrichment according to the InterPro database. B, Differential expression of six cytokines in AS and healthy controls in
validation I stage. C, Differential expression of PDGFB in Chinese AS patients and healthy controls in the validation II stage. AS-1 represents the
40 AS patients at baseline in the validation II stage, and AS-2 represents the 60 late-stage AS patients who have had a disease duration longer
than 5 years. D, Correlation between PDGFB and BASFI. E, Correlation between PDGFB and ΔmSASSS in Chinese AS patients in validation II-
40. F, Expression level of PDGFB secreted from monocytes after stimulation with M-CSF and RANKL for 7 days, which were analysed by
ELISA. G, Collagen expression of FOB1.19 in the two groups (PDGF-, PDGF+). H, Relative protein level of collagen expression in FOB1.19 in
the two groups (PDGF-, PDGF+). The expression levels of cytokines and the relative protein levels were compared by unpaired sample t-tests.
*** P < 0.005, ** P < 0.01.
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Background/Purpose: Ankylosing spondylitis (AS) is a chronic inflammatory disease that mainly affects the sacroiliac joint
and spine. However, the real mechanisms of immune cells acting on syndesmophyte formation in AS are not well identified.
We aimed to find the key AS-associated cytokine and assess its pathogenic role in AS.

Methods: A protein array with 1000 cytokines was performed in five AS patients with the first diagnosis and five age- and
gender-matched healthy controls to discover the differentially expressed cytokines. The candidate differentially expressed
cytokines were further quantified by multiplex protein quantitation (3 AS-associated cytokines and 3 PDGF-pathway

Figure 2 Effects of PDGFB on ADSCs. A, Proliferation in the two groups. B, Slope of proliferation in the two groups. C, Chemotaxis in the two
groups. D, Migration results for the two groups. E-F, PDGFB activated the GRB2-pERK-RUNX2 axis in a dose-dependent manner. G-H, Western
blot of several key molecules in the GRB2-pERK-RUNX2 axis with/without the treatments of PDGFB and si-GRB2. I-J, The mineralization ability of
ADSCs with/without the treatments of PDGFB and si-GRB2, examined by Alizarin red S staining. K, Differential enrichment of phosphopeptides in
ADSCs. MEK1, ERK1/2 and MKNK were identified as differentially phosphorylated in the MAPK pathway. The gene and protein levels were com-
pared by unpaired sample t-tests. *** P < 0.005, ** P < 0.01, * P < 0.05.
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cytokines) and ELISA (PDGFB) in independent samples (a total of 140 AS patients vs 140 healthy controls). The effects of
PDGFB, the candidate cytokine, were examined by using adipose-derived stem cells (ADSCs) and human fetal osteoblast
cell line (hFOB1.19) as in vitromesenchymal cell and preosteoblast models, respectively. Furthermore, whole-transcriptome
sequencing and enrichment of phosphorylated peptides were performed by using cell models to explore the underlying
mechanisms of PDGFB. The xCELLigence system was applied to examine the proliferation, chemotaxis, and migration abil-
ities of PDGFB-stimulated or -unstimulated cells.

Results: The PDGF pathway was observed to have abnormal expression in the protein array, and PDGFB expression was
further found to be up-regulated in 140 Chinese AS patients (Figures 1A-C). Importantly, PDGFB expression was signifi-
cantly correlated with BASFI (Pearson coefficient/p value = 0.62/6.70E-8) and with the variance of the mSASSS score
(mSASSS two years – baseline, Pearson coefficient/p value = 0.76/8.75E-10) (Figures 1D-E). In AS patients, preosteoclasts
secreted more PDGFB than the healthy controls (p value = 1.16E-2) (Figure 1F), which could promote ADSCs osteogenesis
and enhance collagen synthesis (COLI and COLIII) of osteoblasts (hFOB 1.19) (Figures 1G-H). In addition, PDGFB promoted
the proliferation, chemotaxis and migration of ADSCs (Figures 2A-D). Mechanismly, in ADSCs, PDGFB stimulated ERK
phosphorylation by upregulating GRB2 expression, and then increased the expression of RUNX2 to promote osteoblasto-
genesis of ADSCs (Figures 2E-K).

Conclusion: PDGFB stimulates the GRB2/ERK/RUNX2 pathway in ADSCs, promotes osteoblastogenesis of ADSCs, and
enhances the extracellular matrix of osteoblasts, which may contribute to pathological bone formation in AS.

Disclosure: Y. Tang: None;Q. Liu: None; K. Tang: None;C. Geng: None; J. Xie: None; J. Wang: None;Q. Zhu: None;
J. Liu: None.
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NY, 4Oklahoma Medical Research Foundation and University of Oklahoma Health Sciences Center, Department of
Arthritis & Clinical Immunology, Oklahoma City, OK, 5Bristol Myers Squibb, Lawrenceville, NJ, 6Bristol Myers Squibb,
Pennington, NJ
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Background/Purpose: Elevated IFN activity is observed in a subset of lupus subjects suggesting that those with higher
levels of IRGs may benefit from interferon targeted therapies, however, to date responses by this dichotomization have been
inconsistent. Tyrosine kinase 2 (TYK2) mediates cytokine pathways (eg, type I IFN, IL-12 and IL-23) linked with SLE patho-
genesis. Deucravacitinib is a first-in-class, oral, selective, allosteric TYK2 inhibitor and was found to be efficacious in a phase
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2 SLE trial.1 We developed a customized IFN 5-gene signature score, assessed the pharmacodynamic effects of deucrava-
citinib on the IFN score, and evaluated the score’s association with SLE disease activity and clinical response in the phase
2 trial (NCT03252587).

Methods: Patients were randomized equally to placebo or deucravacitinib (3 mg twice daily [BID], 6 mg BID, or 12 mg once
daily [QD]). DxTerity chemical ligation-dependent probe amplification was used to measure 51 immune system–related
genes from whole blood. IFN genes were selected based on distribution, correlations, hierarchical clustering, and consis-
tency of k-means clusters. Serum proteins, blood cell subsets, and antibodies were measured by immunoassays and flow
cytometry. Systemic Lupus Erythematosus Responder Index-4 (SRI[4]) and British Isles Assessment Group–based Com-
posite Lupus Assessment (BICLA) were measured at weeks 32 and 48.

Results: An IFN 5-gene (MX1, HERC5, IFIT1, RSAD2, and EIF2AK2) signature score was identified and used to classify
patients into IFN-high or IFN-low subgroups (Figure 1). Higher baseline score was associated with higher baseline SLEDAI
and Cutaneous Lupus Erythematosus Disease Area and Severity Index scores, higher IFN activity biomarker (eg, IFNα, IFNλ,
B-cell activating factor, C-X-C motif chemokine ligand 10) and anti–double-stranded DNA levels, and lower complement and
lymphocyte counts. Deucravacitinib reduced the IFN score from weeks 4 through 44 by > 50%. Patients with high IFN

Figure 1. IFN 5-gene signature score with k-means clustering–derived cut point in the PAISLEY trial

Figure 2. Clinical response by IFN 5-gene score subgroup
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scores had numerically higher SRI(4) response rates at week 32 and BICLA response rates at week 48 in the 3-mg BID and
12-mg QD dose groups, but not in the 6-mg BID group, compared with patients with low IFN score (Figure 2).

Conclusion: These data support the IFN 5-gene signature score as a biomarker to classify patients with SLE into IFN-high
or IFN-low subgroups; however, clinical response by IFN score was inconsistently improved. IFN-regulated gene expression
performs well as a pharmacodynamic biomarker to confirm deucravacitinib mechanism of action and to aid in phase 3 dose
selection.

Reference:
1. Morand E, et al. Arthritis Rheumatol 2023;75:242–252.

Disclosure: C. Wu: Bristol Myers Squibb, 3; Y. Hu: BMS, 3, 12, BMS stock holder; M. Crow: AMPEL BioSolutions,
2, AstraZeneca, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Gilead Sciences, 5, GlaxoSmithKlein(GSK), 2; A. Saxena: Abb-
Vie/Abbott, 1, AstraZeneca, 1, GlaxoSmithKlein(GSK), 1; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 6, Bristol-Myers
Squibb, 1, 5, Cabaletta, 1, GSK, 1, Kezar, 1, UCB, 1; C. Hobar: Bristol-Myers Squibb(BMS), 3; A. Coles: Bristol-Myers
Squibb(BMS), 3; I. Catlett: Bristol Myers Squibb, 3, 8.
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Amita Aggarwal1, 1Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, India, 2King
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Background/Purpose: Disease flare and infections are the major causes of fever in a patient with SLE. It is vital to differen-
tiate between these two as escalation of immunosuppressive treatment can be disastrous in a patient with infection. A low-
cost calculator was recently described for differentiation (Lupus. 2022;31:1254-1262). Newer biomarkers are being
explored and data on sepsis markers like MRP8/14, IL-6, sCD14 and neutrophil CD64 is limited in SLE. Thus, we evaluated
these 4 markers in febrile SLE patients for their utility as well as their ability to improve performance of this low-cost
calculator.

Methods: Patients with SLE who had fever of more than 2 days, but less than 2 weeks duration were included in the study.
Patients were evaluated in detail for infection and fever episode was classified as infection, disease activity or combination of
both. Complete blood counts, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), procalcitonin, complement
C3 and C4, anti-dsDNA antibodies were measured. In addition, soluble CD14 (sCD14), Myeloid related protein (MRP)
8/14 and interleukin (IL)-6 were measured by ELISA. neutrophil CD64 expression was measured by flowcytometry and is
expressed as % of neutrophil expressing CD64.
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Among patients with infection episode and disease flare the variables were analyzed using Mann Whitney-U test for contin-
uous and chi-square for categorical variables respectively, ROC curve analysis was used for test performance.

Results: 156 episodes of fever were studied. The mean age of the patients was 26.8 years while the mean duration of dis-
ease was 3.5 years. Among 156 episodes, 52 were because of infection while 65 were related to disease flare and 38 were
due to combination of two and 1 due to malignancy.

Among 52 patients with infection, 46 had bacterial infection, 4 had tuberculosis and 1 each had fungal and viral infection.
Among patients with bacterial infection, the site of infection was lower respiratory tract in 17, urinary tract infection in 14, skin
and soft tissue in 3, meningitis in 2 and gastrointestinal in 4 and others in 6.

Patients with infection had higher CRP, procalcitonin, neutrophil to lymphocyte ratio while patients with disease activity had
lower C3, C4 and higher anti-dsDNA antibodies and SLEDAI2K (Table 1).
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The levels of sCD14 were higher in patients with infection whereas the level of IL-6 and MRP8/14 were no different between
the two groups. Neutrophil CD64 expression was also not different between the two groups. (Figure 1a-d).

On ROC curve analysis the new biomarkers had AUC between 0.55 to 0.62 and in combination they had an AUC of 0.75.
(Figure 1e). When three or all of the newer biomarkers were added to a recently described calculator comprising of age,
TLC, and CRP, it improved its performance from AUC of 0.77 to 0.86. (Figure 1f )

Conclusion: Newer biomarkers of sepsis like MRP8/14, IL-6, sCD14 and neutrophil CD64 expression in combination have
modest performance to differentiate flare from infection. Addition of these biomarkers in combination improved the accuracy
of recently described calculator.

Disclosure: K. Majithiya: None; K. Singh: None; P. Mehta: None; C. Kavadichanda: None; s. Sharma: None;
A. Lawrence: None; A. Aggarwal: None.
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Multiplex Profiling and Machine Learning Reveal Distinct Signatures of
Circulating Cytokines Associated with Autoantibody Profiles and Disease
Severity in Systemic Lupus Erythematosus

Sarit Pattanaik1, Ratnadeep Mukherjee2, Rina Tripathy3, Birendra Prusty4, Balachandran Ravindran5 and Bidyut Das6,
1SCB Medical College and Hospital, Cuttack, Odisha, Cuttack, India, 2Norwegian Institute of Public Health, Oslo, Norway,
3Sardar Vallabhbhai Patel Post Graduate Institute of Pediatrics, Cuttack, India, 4Fisheries & Animal Resources
Development Department, Phulbani, India, 5Institute of Life Sciences, Bhubaneswar, India, 6SCB medical college,
Cuttack, India

Figure 1: Scatter plot showing differences in level of a) sCD14 b) MRP8/14 c) IL-6 and d) neutrophil CD64 between patients with infection and flare.
Panel e depicts the ROC curve for the 4 markers and their combination. Panel f shows the ROC curve for addition sCD14 alone and in combination
with other new biomarkers to low cost biomarker panel.
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Background/Purpose: SLE is one of the leading causes of death in young females suffering from autoimmune disorders.
Nephritis, afflicts 60-70% of patients which contribute significantly to morbidity and mortality despite therapeutic advances.
Disrupted cytokine networks and autoantibodies play an important role in disease pathogenesis. However, conflicting
reports and non-reproducibility have hindered progress with regards to translational potential of cytokines. This study
attempts to address the existing knowledge gap using a multiplex cytokine assay and machine learning algorithms.

Methods: 69 SLE patients fulfilling SLICC criteria were recruited. Baseline characteristics along with disease activity was
recorded for all patients. Cytokines were measured by a commercially available multiplex cytokine kit (Millipore). Fluores-
cence values were logarithmically transformed before analysis. To visualize relationships between cytokines, Network
graphs were constructed based on Spearman correlation values. For stratifying individuals based on cytokine profiles, we
used Sparse Partial Least Squares Discriminant Analysis (sPLS-DA) followed by factor loadings plots to assess which cyto-
kines contribute most to the observed differences between groups. Patterns of co-occurrence of autoantibodies within the
SLE patients were identified by the K-Modes algorithm and the patients were visualized on a dimensionally reduced plot
obtained by constructing a 2-dimensional representation by multiple correspondence analysis (MCA).

Figure 1: Combined cytokine response in SLE is predictive of disease severity. (A) Correlation between observed vs. predicted SLEDAI scores in
patients with SLE. The SLEDAI scores were predicted from a PLSR model with cytokines. (B) Correlation of SLEDAI scores with the first two com-
ponents of the PLSR model. (C) Cytokine contributions towards the first PLSR component (LV1: Latent variable 1). (D) Cytokine contributions
towards the second PLSR component (LV2: Latent variable 2).

1704



Figure 2: SLE patients have distinct combinations of autoantibody profiles that associate with lupus nephritis. (A) K Modes clustering algorithm
identifies 4 distinct clusters of patients based on combined autoantibody profiles. The patients are then visualized on a 2D representation of the
multidimensional data by multiple correspondence analysis (MCA). (B) Factor loadings plot demonstrating the relative contributions of the individ-
ual autoantibodies to the separation observed in (A). (C) Counts of patients presenting with or without lupus nephritis with the corresponding auto-
antibody clusters.

Figure 3: Cytokine profiles associated with autoantibody clusters. Comparison of cytokine levels between Clusters 2 and 3 was done by a Mann-
Whitney U test, corrected for multiple tests by the Bonferroni method.
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Results:Weobserved a positive association between actual disease activity scores (SLEDAI) and predicted scores from a par-
tial least squares regression (PLSR) analysis of multivariate cytokine response data (Figure 1a). A study of the first two PLSR
components revealed the SLEDAI scores to be positively associated with the first component (LV1) and negatively associated
with the second component (LV2) (Figure 1b). Analysis of cytokine contributing towards the first two PLSR components
revealed MIP-1α to have a strong positive influence towards component 1 and a negative influence on component 2, indicating
a strong association with increased disease severity (Figure 1c and d). K-Modes clustering analysis identified 4 distinct clusters
of patients with specific autoantibodies (Figure 2a and b), with clusters 2 and 3 being themost well-separated. Furthermore, we
also observed striking differences in distributions of lupus nephritis between the clusters, with all patients in cluster 3 presenting
with nephritis (Figure 2c). Finally, our results also demonstrate unique cytokine signatures associated with autoantibody pro-
files, with patients in cluster 3 showing significantly lower levels of cytokines responsible for modulating inflammation and main-
taining cellular homeostasis (Figure 3), an observation that is in line with the clinical feature of nephritis.

Conclusion: Cytokine response can predict disease activity. Nephritis is associated with specific autoantibody profiles and
cytokine signatures.

Disclosure: S. Pattanaik: None; R. Mukherjee: None; R. Tripathy: None; B. Prusty: None; B. Ravindran: None;
B. Das: None.
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Background/Purpose: One third of lupus nephritis (LN) patients develop irreversible kidney damage despite achieving a
clinical response based on resolution of proteinuria. Furthermore, per protocol kidney biopsies in patients with proteinuria
< 0.5 g/g showed clinically significant histological activity in 50% despite the minimal proteinuria. We hypothesized that per-
sistence of intrarenal inflammation (=LN histological activity) after treatment leads to accrual of kidney damage. We have pre-
viously identified several urinary biomarkers that correlate with the NIH Activity Index (histological activity). Here, we tested
whether the elevation of these candidate biomarkers of LN immunological activity at 6 and 12 months from the diagnostic
kidney biopsy predict loss of kidney function at 3 years.

Methods: We quantified 1200 biomarkers (Kiloplex, RayBiotech) in urine samples collected on the day of (73%) or within
3 weeks (27%) of kidney biopsy and week 12, 24, or 52 in LN patients (ISN class III, IV, V, or mixed) with proteinuria > 1
g/d. Glomerular filtration rate (GFR) was estimated using the CKD-EPI equation. Significant GFR loss was defined as a
decline of >15 ml/min below 90 ml/min at 3 years from biopsy or end-stage kidney disease (ESKD) by year 3 requiring dial-
ysis or transplant.

1706



Results:We included 73 patients: 85% female, 46% identified as Black, 40% asWhite, 10% as Asian, and 4% as Other. ISN
classification included 25% pure proliferative (III or IV), 40% pure membranous (V), and 35% mixed (III or IV + V). Mean GFR
at biopsy was 85 (SD 34.7) ml/min. There were 32/73 (44%) patients who developed significant GFR loss. Figure 1 shows
the associations of candidate urinary biomarkers at 6 and 12 months with significant GFR loss at 3 years. Most urinary bio-
markers of histological activity were higher at 6 and 12 months in patients who ultimately lost GFR at 3 years. For example,
IL-16 outperformed UPCR both at 6 and 12 months (Figure 1) and was independent of proteinuria (not shown). UPCR at
12 months predicted 3-year GFR loss with AUC 0.79, but albuminuria did not. In a multivariable model, the combination of
CD163 (macrophage activation), PRTN3 (degranulation), and IL-16 (cellular inflammation in LN) urinary levels at 12 months
predicted GFR loss at 3 years with an AUC of 0.96.

Conclusion: Elevation of urinary biomarkers of histological activity after 6 or 12 months of treatment predict GFR loss at
3 years better than proteinuria, especially IL-16. These findings suggest that insufficient immunosuppression results in per-
sistent intrarenal immunological activity in LN that increases the risk of kidney function loss. The ultimate treatment goal in LN
is long term preservation of kidney function. Therefore, clinical trial endpoints should include response definitions that best
associate with GFR preservation. Because noninvasive urinary biomarkers of immunological activity parallel intrarenal inflam-
mation and predict future GFR, they could be used to 1) monitor treatment response/failure, 2) allow early treatment
changes, and 3) serve as surrogate endpoints in clinical trials.

Disclosure: A. Fava: Annexon Biosciences, 2, Sanofi, 1; M. Atta: Bayer, 5, Dimerix, 5, horizon therapeutics, 1, Mor-
phosys AG, 5, Novartis, 5, REATA, 5, Vertex, 5; J. Monroy-Trujillo: None; D. Fine: None; D. Goldman: None;
I. peter: None; H. Belmont: Alexion, 6, Aurinia, 6; t. Accelerating Medicines Partnership in RA/SLE: None;
J. Buyon: Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1; M. Petri: Alexion, 1, Amgen,
1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed, 6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Bio-
gen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions,
1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idor-
sia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta
Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences,
2, Thermofisher, 5, UCB, 2.

Figure 1. Association of candidate urinary biomarkers of histological activity with significant GFR loss. Urinary abundance (pg/mgcreatinine) of uri-
nary biomarkers selected a priori based on their correlation with histological activity (NIH Activity Index) in a matching kidney biopsy of LN accord-
ing to GFR loss at 3 years. Urine protein and albumin to creatinine ratios are reported for reference as clinically used biomarkers.
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Background/Purpose: Systemic lupus erythematosus (SLE) is associated with gut microbiota dysbiosis, and community
imbalance can coincide with flares of Lupus nephritis (LN). Herein, we sought to understand the blood cell gene expression
patterns and antibody responses to a gut pathobiont in longitudinal assessments of SLE patients with LN and concurrent
gut colonization blooms of Blautia (Ruminococcus) gnavus (RG).

Methods: In a well-characterized SLE cohort, we performed bulk RNA-seq from whole-blood PAXGene tubes. Our cohort
consisted of 24 female subjects (8 controls, 8 with non-renal SLE, 4 LN without RG blooms, and 4 LN concurrent with RG
blooms) with longitudinal assessment of whole-blood RNA sequencing, lupus activity, and serum anti-RG lipoglycan anti-
body levels. After quality control and filtering, gene expression profiles were analyzed. Serum levels of the platelet factors,
P-selectin and platelet factor 4 (PF4), were assessed by ELISA.

Results: Differential expression and unsupervised clustering analysis revealed distinct gene expression patterns between
LN patient without and with RG gut blooms (372 differentially expressed genes; p< 0.01. Gene set enrichment analysis of
the differentially expressed genes revealed significant enrichment for “platelet activation”, “platelet alpha granule” and
“platelet degranulation” pathways (Figure 1A, FDR < 0.001). Gene expression levels in SLE samples were compared to

Figure 1. LN patients with RG gut blooms overexpress genes, including for platelet activation. (A) Volcano plot of genes differentially expressed in
LN patients with (LN RG) and without RG bloom (LN No Bloom) (Red indicates p<0.01 and log2FC>1 or <-1, and green p<0.01 with Log2FC <1 or
>-1). (B) Heatmap illustrates differential gene expression in patients with non-renal SLE (SLE Not LN), LN (LN No Bloom), and RG blooms (LN RG),
compared to control samples, for 11 genes that intersect with the “Platelet Activation” pathway.
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controls (Figure 1B). As platelet degranulation was found to be upregulated in a subset of LN patients with RG blooms, we
interrogated serum levels of P-selectin/CD62P, a protein produced by activated platelets affecting leukocyte activation/
migration. We found that P-selectin was increased in LN patients with RG blooms. No significant difference was observed
in LN patient without RG blooms or non-renal SLE patients (Figure 2A). The gene expression of PF4, a chemokine protein
primary secreted by platelets upon activation was found to be higher in LN RG, compared to controls (Figure 1A). Serum
P-selectin directly correlated with PF4 levels (p=0.003)(Figure 2B).

Conclusion: Patients with LN and RG gut blooms displayed upregulated expression of genes for platelet activation and
degranulation. Gut blooms with the pathobiont RG, known to cause gut leakiness from the gut and induce high serum
anti-RG lipoglycan antibodies, are herein associated with increased platelet activation and raised serum P-selectin and
PF4. Taken together, our data point to a potential role for platelet activation and thrombo-inflammation in LN pathogenesis.

Disclosure: A. Amarnani: None; D. Azzouz: None; M. Cornwell: None; D. Mieles: None; P. Izmirly: None; J. Buyon:
Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1; K. Ruggles: None;G. Silverman: None.
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Intelligence-enabled Antinuclear Antibody HEp-2 Substrate by Indirect
Immunofluorescence Assay

Patrick Vanderboom, Surendra Dasari, Anne Tebo, Melissa Snyder and Ali Duarte-Garcia, Mayo Clinic, Rochester, MN
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Background/Purpose: Antinuclear antibodies (ANA) are key biomarkers in the diagnostic evaluation of systemic autoim-
mune diseases and are widely used in clinical practice. The most accepted ANA screening is ANA by immunofluorescence
(IFA) on HEp-2 cells, which allows the detection of antibody binding to specific intracellular targets, resulting in diverse

Figure 2. P-selectin levels are increased in patients with LN and RG bloom. (A) P-selectin/CD62-P levels in SLE patients and (B) correlation of
P-selectin and PF-4 s in sera of patients with LN and levels of serum RG anti-LG antibodies above level in healthy individuals (p=0.003). *indicates
p<0.05, non-parametric Mann-Whitney U analysis of LN RG vs. Control. Based on commercial ELISA of serum (P-selectin 1:400, PF4
1:20, ng/mL).
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staining patterns. While a HEp-2 IFA pattern(s) can guide confirmatory testing and may be useful for elucidating a specific
clinical diagnosis or prognosis, pattern recognition is observer-dependent and subjective. We tested the hypothesis that
applying artificial intelligence (AI) to Hep2 IFA could identify specific autoantibodies associated with systemic autoimmune
diseases.

Methods: Using paired ANA by Hep-2 images and autoantibody testing data, we trained a convolutional neural network
(CNN) to identify patients with positivity for anti-dsDNA, Smith, U1RNP (recombinant human antigens for RNP68 or RNPA),
SS-A/Ro (combined for Ro52 and ro60), SS-B/La, and Centromere B antibodies. We included patients with at least one dig-
ital image of an ANA by Hep-2 between 12-12-2016 and 6-2-2022 who also were tested for the indicated autoantibodies
≤ 90 days of the ANA by Hep2. If a patient had multiple ANA by Hep2, only the first result was included. We allocated the
positive ANA images (those with a titer of ≥ 1:80) to the training, internal validation, and testing datasets on an 80:10:10 ratio.
The validation dataset was used to monitor the training process for each autoantibody model. The performance of each
model was then evaluated in a separate holdout testing data set by performing receiver operator characteristic analysis to
determine the area under the curve from (AUC). For reference, the predictive performance of each image analysis model
was compared to the IFA staining patterns classically associated with each respective autoantibody.

Results: In total, 410,075 patients tested for ANA by HEp-2 IFA were included in the dataset. Of these, 136,156 had a pos-
itive ANA, and 47,093 also had specific autoantibody serology testing within 90 (mean age = 55.0 ± 17.7 years, %
female = 78.6%). The results are detailed in the table. All models, except anti-RNP, had an AUC ≥ 0.80. The CNN image
models had a superior predictive performance in all cases than the traditional staining patterns (P < 0.001), except centro-
mere antibody, where the performance was similar (P=0.135).

Conclusion: The application of AI to the widely used ANA by HEp-2 IFA permits the identification of specific autoantibody
detection without relying on stain patterns. This model requires further refinement and external validation. However, it holds
promise as a revolutionary way to screen for autoantibodies, eliminating concerns about technical staff expertise and inter-
rater reliability, increasing access to care, information obtained from the ANA by HEp-2 IFA, and decreasing costs.

Disclosure: P. Vanderboom: None; S. Dasari: None; A. Tebo: None; M. Snyder: None; A. Duarte-Garcia: None.

Performance characteristics of the convolutional neural network (CNN) image analysis models and traditional immunofluorescence staining pat-
terns for predicting specific autoantibody positivity among patients with a positive ANA.
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Shruthi Srivatsan1, Zachary Williams1, Claire Cook1, Xiaoqing Fu1, Naomi Patel1 and Zachary Wallace2, 1Massachusetts
General Hospital, Boston, MA, 2Massachusetts General Hospital, Newton, MA
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Background/Purpose: ANCA-associated vasculitis (AAV) is a small-to-medium vessel vasculitis associated with substan-
tial morbidity and mortality, in part due to glucocorticoid exposure. Avacopan, an oral C5a inhibitor, is non-inferior to a stan-
dard glucocorticoid regimen, as part of usual remission induction treatment for AAV. Avacopan is increasingly used but little
is known about real-world experience with this drug.

Methods:We identified all prescriptions for avacopan in a large integrated healthcare system in the US that includes 12 hospi-
tals, including their primary care practices, community health centers, specialty clinics, and inpatient settings. The study period
was from the date of FDA approval of avacopan (October 8, 2021) through March 30, 2023. Patients were followed through
May 15, 2023. Details extracted from the medical record included: date of initiation, reason for non-initiation (if applicable),
ANCA type, BVAS/GPA, glucocorticoid use, duration of avacopan use, flares, and concomitant immunosuppression.We used
the Kaplan-Meier method to estimate the time to treatment without glucocorticoids after avacopan initiation.
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Results: Avacopan has been prescribed to 66 patients (Table 1). The mean age was 66 years; the majority were female
(68.2%), MPO-ANCA+ (57.6%), and newly diagnosed (69.7%). Most initial prescriptions were in the outpatient setting
(71.5%). Of the 66 patients, 56 (84.9%) began avacopan; 10 (15.1%) never initiated avacopan because of insurance-related
barriers (n=5), intubation (n=2), and patient preference (n=1). The median time from prescription to initiation was 14.5 days.
The most common induction regimens were rituximab (46.4%) or rituximab with a short oral course of cyclophosphamide
(46.4%). Of the 56 patients who began avacopan, 49 (87.5%) were also treated with steroids. The median time to discon-
tinuing steroid was 56 (28-168) days (Figure). At 8 weeks, 45.7% remained on prednisone (median dose 10mg/d). At
24 weeks, 26.5% were on prednisone (median dose 10mg/d). The median time on avacopan was 159 days (total exposure
of 9,184 days). Avacopan was discontinued by 19 (33.9%), most often because of completion of the intended course (n=10;
at 6 months in n=8). Avacopan was discontinued by 5 (8.9%, 0.05/100 person days) because of an adverse event
(e.g., transaminitis, paresthesia, pruritis). Ten (18%) patients had a disease flare; 6 were minor and the median time to flare
was 77 days (Table 2). Five patients were on steroids at the time of flare and increased their dose; the other five started
prednisone. One patient who initiated avacopan died during their initial presentation because of hypoxemic respiratory fail-
ure attributed to infection.

Conclusion: This is among the first reports of real-world experience with avacopan. Avacopan users quickly tapered pred-
nisone doses but low-to-moderate doses of prednisone were commonly used for prolonged periods. Nearly one-in-five
patients experienced a flare. We identified insurance-related barriers to access. Studies are needed to determine the optimal
use of steroids with avacopan and factors associated with relapse.

Disclosure: S. Srivatsan: None; Z. Williams: None; C. Cook: None; X. Fu: None; N. Patel: Arrivo Bio, 2, Chronius
Health, 2, FVC Health, 2; Z.Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis,
1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2.
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hospital, Rouen, France, 6Hôpital Le Tripode, Bordeaux, France, 7Service de médecine interne et immunologie clinique,
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university, AP-HM, Marseille, France, 17Hôpital Foch, Suresnes, France, 18Dupuytren Hospital, Limoges, France, 19CHI
Créteil, Créteil, France, 20CHU Rennes, Rennes, France, 21AP-HP, Bobigny, France, 22CHU de Bordeaux, Hôpital Haut-
Lévêque, Pessac, France, 23CH Annecy, Annecy, France, 24Hopital Europeen, Marseille, France, 25Hopital Bichat, Paris
University, Paris, France, 26CH Le Mans, Le Mans, France, 27Hospices Civils de Lyon, Lyon, France, 28CH Bretagne
Atlantique, Vannes, France, 29AP-HP, Suresnes Cedex, France, 30CHRU Lille, Lille, France, 31CH Valenciennes,
Valenciennes, France, 32Institut Mutualiste Montsouris, Service de Médecine Interne, Paris, France, 33University Paris
Descartes, Paris, France, 34National Referral Center for Rare Systemic Autoimmune Diseases, Paris, France,
35Department of Internal Medicine, Hôpital Cochin, AP-HP, Paris, France
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Background/Purpose: The Rituximab in Eosinophilic Granulomatosis With Polyangiitis (REOVAS) trial compared rituximab
(RTX) infusions to conventional strategy for remission-induction in eosinophilic granulomatosis with polyangiitis (EGPA). This
trial failed to show a superiority of RTX over the conventional strategy to induce remission at 180 days. However, the long-
term efficacy and safety of RTX as compared with conventional strategy in EGPA remains unknown. We report here the
long-term results of the REOVAS trial.

Methods: After completion of the 12-month REOVAS trial, patients were followed prospectively, with data on disease activ-
ity, medications and adverse events collected by the patients’ physicians every 6 months until the last follow-up. The primary
endpoint was the minor and major relapse-free survival. Secondary endpoints were major relapses and asthma and ENT
exacerbations were also assessed.

Results: Among 105 enrolled patients, only one was lost to follow-up. The median follow-up was 45 months (IQR 34-53).

At month 45 (median follow-up), for the RTX and conventional strategy arms, respectively, the minor and major relapse-free
survival rates were 63.5% (95%CI 49.9%-75.2%) and 50.9% (95%CI 37.9%-63.9%) (p=0.24) ; major relapse-free survival
rates were 90.4% (95%CI 79.4%-95.8%) and 79.2% (95%CI 66.5%-88.0%) (p=0.17); asthma and/or ENT exacerbation-
free survival rates were 42.3% (95%CI 29.9%-55.8%) and 34.0% (95%CI 22.7%-47.4%) (p=0.42) ; and overall EGPA-
related event-free survival rates were 32.7% (95%CI 21.5%-46.2%) and 22.6% (95%CI 13.5%-35.5%) (p=0.28). We then
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Figure 1. Kaplan-Meier curves of the risk of all (major and minor) relapse (A), major relapse (B) in all patients; all relapse (C) and major relapse (D) in
MPO-ANCA-positive patients, according to treatment group. Patients were randomly assigned to receive remission induction therapy with rituxi-
mab strategy or conventional strategy, stratified according to disease-flare category, ANCA positivity and the Five Factor score

Table 1. Baseline characteristics of the patients included in the REOVAS study
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focused our analysis on patients with MPO-ANCA and showed that the minor and major relapse-free survival rates were
92.3% (95% CI 66.7% - 99.6%) and 50% (95% CI 58% - 72%) for the RTX and conventional arms, respectively (p=0.02).

As 39 patients were enrolled during follow-up in the double-blind MAINRITSEG trial evaluating RTX versus azathioprine for
maintenance in EGPA, we focused our analysis on the 66 patients (63%) who were not enrolled in MAINRITSEG. At month
45, the minor and major relapse-free survival rates for the RTX (n=30) and conventional strategy (n=36) arms were 60.0%
(95%CI 42.3%-75.4%) and 38.9% (95%CI 24.8%-55.2%), respectively (p=0.14), and the major relapse-free survival rates
were 90.0% (95%CI 73.6%-97.3%) and 72.2% (95%CI 55.9%-84.3%), respectively (p=0.12). When analyzing only
ANCA-positive patients (14 in the RTX and 14 in the conventional arms), the minor and major relapse-free survival rates
were 78.6% (95%CI 51.7%-93.2%) and 35.7% (95%CI 16.2%-61.4%), respectively (p=0.054). Similar results were found
when analyzing only MPO-ANCA positive patients (6 in the RTX and 9 in the conventional arms), showing that minor and
major relapse-free survival rates were 100.0% (95%CI 55.7%-100.0%) and 22.22% (95%CI 5.3%-55.7%), respectively
(p=0.007).

Conclusion: Among EGPA patients with active disease, long-term follow-up supports that RTX and the conventional strat-
egy have similar efficacy in inducing and maintaining remission. However, in ANCA-positive patients, RTX was associated
with a better relapse-free survival compared to the conventional strategy.

Disclosure: M. Dutertre: None; G. Pugnet: None; C. De Moreuil: None; B. Bonnotte: None; Y. BENHAMOU: None;
D. Chauveau: None; E. Diot: None; P. Duffau: None; N. Limal: None; A. Néel: None; G. URBANSKI: None;
N. Jourde-Chiche: None; N. MARTIN SILVA: None; F. Maurier: None; A. Mekinian: None; N. Schleinitz: CSL beh-
ring, 1, Eusapharma, 6, GSK, 6; F. ackermann: None; A. Fauchais: None; A. Froissart: None; T. Le Gallou: None;
Y. Uzunhan: None; J. Viallard: None; A. Berezne: None; l. chiche: None; B. Crestani: None; G. Direz: None;
C. DUREL: None; P. Godmer: None; J. Kahn: None; M. Lambert: None; M. de Menthon: None; T. Quemeneur:
None; J. Cadranel: None; P. Charles: None; A. Dossier: None; L. Guillevin: None; X. Puéchal: None; B. Terrier:
AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.

Table 2. Numbers of patients with SAE according to treatment group
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Andrew Bomback12, Karina Guaman12, Jason George13, John Niles8 and Duvuru Geetha7, 1University of Pittsburgh,
Pittsburgh, PA, 2Washington University, St. Louis, MO, 3Washington University in St. Louis, St. Louis, MO, 4University of
Michigan, Ann Arbor, MI, 5Geisinger Health System, Danville, PA, 6University of Michigan, Huntington Woods, MI, 7Johns
Hopkins University, Baltimore, MD, 8Massachusetts General Hospital, Boston, MA, 9University of Pennsylvania,
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Background/Purpose: Avacopan (AVP) is a recently approved adjunct therapy for remission induction of ANCA-associated
vasculitis (AAV). Data on real-world use of AVP in AAV are lacking. The objective of this study was to describe the current
practice in the use of AVP for the treatment of AAV and associated outcomes.

Methods:We performed a multi-center retrospective cohort study of 80 adult patients with new and relapsing AAV treated
with AVP. Follow-up time was up to 52 weeks from diagnosis. The primary outcome measure was clinical remission, as
determined by the investigator. Secondary outcome measures included Birmingham Vasculitis Activity Score (BVAS)
3, cumulative glucocorticoid dose, estimated glomerular filtration rate (eGFR) (mL/min/1.73m2), proteinuria (g/g), hematuria,
disease relapses, hospitalizations, end-stage kidney disease (ESKD), infections, and death. Data are presented as mean
(±SD), median (IQR), or number (percent).

Results:Mean age was 59 years (±17), 65%were female, 59 (74%) had MPO ANCA, and 76 (95%) had kidney involvement.
At diagnosis, 19 patients (24%) had eGFR < 15 mL/min/1.73m2, and 8 (10%) were dialysis-dependent. Rituximab plus
cyclophosphamide was the most common induction regimen (49%), followed by rituximab only (46%). AVP was started
8.8 weeks (SD ± 19.6) after glucocorticoid initiation with 58 patients (73%) discontinuing prednisone 7.5 weeks (±18) after

Table 1. Outcomes of patients with AAV treated with avacopan AVP = avacopan, BVAS = Birmingham Vasculitis Activity Score, uPCR = urine pro-
teine creatinine ratio, eGFR = estimated glomerular filtration rate

1716



starting AVP. Outcomes are summarized in Table 1. Among the 60 patients (75%) with hematuria at diagnosis, 70% had
resolution of hematuria 14 weeks (±14) after AVP initiation. Nadir proteinuria of 0.3 g/g (0.1 – 0.7) was achieved 10 weeks
(±21) after AVP initiation. The cumulative dose of IV methylprednisolone was 2.4 g (±1.4), and 12-week oral prednisone
was 1.8 g (±1.1). At week 26, 5 of 59 patients (8%) remained on prednisone. Of the 80 patients, 60 were started on remis-
sion maintenance therapy with rituximab (n = 56), azathioprine (n = 3), and intravenous immunoglobulin (n = 1).

AVP was stopped in 25 patients (31%): 11 (14%) after completing 52 weeks of treatment, and 14 (18%) before 52 weeks
due to adverse events, including 4 patients with transaminitis. At a mean follow-up time of 8 months (±6), 5 (6%) had a dis-
ease relapse, 7 (9%) had infections requiring hospitalization, 3 (4%) progressed to end-stage kidney disease, and 3 (4%)
patients died.

Conclusion: Patients with AAV treated with AVP in conjunction to standard remission-induction therapy have a high rate of
clinical remission at weeks 26 and 52 and demonstrate a sustained improvement in eGFR. There was variability in the time till
initiation of AVP and glucocorticoid discontinuation. AVP was discontinued in a group of patients due to adverse events or
after 1-year of continuous treatment. Further data on the longer-term use of AVP is needed.

Disclosure: S. Sattui: AstraZeneca, 5, Bristol Myers Squibb Foundation, 5, Rheumatology Research Foundation,
5, Sanofi, 2, 5; C. Diffie: ChemoCentryx, 6; A. Shaikh: None; J. Ford: None; D. Bulbin: AbbVie/Abbott, 2, 6, Alexion,
2, 6, Amgen, 2, 6, Novartis, 2, Sanofi Genzyme, 6; O. Gewurz-Singer: None; F. Aqeel: None; R. Zonozi: None;
A. Sassine Geara: Amgen, 5, Chinook, 5, GlaxoSmithKlein(GSK), 2, Novartis, 2, Travere, 2, 5, Vera, 5; D. Le: None;
G. Sauvage: None;M. Chung: None; I. Ayoub: Aurinia, 1; F. Cortazar: Amgen, 2, 6, Aurinia, 2, 6, Calliditas, 6, Travere,
2, Valenza Bio, 2; A. Bomback: Amgen, 2; K. Guaman: None; J. George: None; J. Niles: Amgen, 1, 12, planning par-
ticipation is a phase IV trial; D. Geetha: Amgen, 2, Aurinia, 2, calliditas, 2, chemocentryx, 2, GlaxoSmithKlein(GSK), 2.
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Néel7, Laurence Bouillet8, Paolo Fraticelli9, Nicolas Schleinitz10, Christine Christides11, Laura Moi12, Bertrand Godeau13,
Ann Knight14, Jan Walter Schroeder15, Sylvain Marchand-Adam16, Helder Gil17, Vincent Cottin18, Cécile-Audrey Durel19,
Elena Gelain20, Boris Lerais21, Marc Ruivard22, Matthieu Groh23, Maxime Samson24, Luca Moroni25, Jens Thiel26, Anna
Kernder27, Jan Willem Cohen Tervaert28, Giulia Costanzo29, Marco Folci30, Sonia Rizzello31, Pascal Cohen32, Giacomo
Emmi33 and Benjamin Terrier34, 1Cochin Hospital, Paris, France, 2Department of Medicine DIMED, University of Padova,
Padova, Italy, 3Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy, 4Sechenov First
Moscow State Medical University, Moscow, Russia, 5University of Verona, Verona, Italy, 6AP-HP, Bichat Hospital,
Reference Center for Rare Pulmonary Diseases and University of Paris Cité, Inserm 1152, Paris, France, 7CHU Nantes,
Nantes, France, 8Internal medicine department, Grenoble University Hospital, Grenoble, France, 9University Hospital
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Düsseldorf, Dusseldorf, Germany, 28University of Alberta, Edmonton, AB, Canada, 29University of Cagliari, Monserrato,
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is an ANCA-associated vasculitides character-
ized by asthma, blood and tissue eosinophilia and systemic manifestations. Glucocorticoids (GCs)-dependent asthma
and/or disabling ear, nose and throat (ENT) symptoms may persist in half of the patients. Mepolizumab represent an impor-
tant strategy in these situations. Nevertheless, some patients may show poor or dissociated response between asthma and
ENT involvement, requiring alternative options. Dupilumab, a monoclonal antibody directed against the IL-4/IL-13 receptor,
has been approved for the treatment of eosinophilic asthma and chronic rhinosinusitis with nasal polyposis, raising the ques-
tion of its efficacy and its tolerance in EGPA. We aimed to describe the safety and efficacy of the off-label use of dupilumab to
treat relapsing and/or refractory EGPA.

Methods: We conducted a European multicenter retrospective study including patients with EGPA fulfilling 2022
ACR/EULAR classification criteria and treated with dupilumab. We collected safety and efficacy data. Response was defined
as complete by BVAS=0 and prednisone dose ≤4 mg/day, and partial by BVAS=0 and prednisone dose >4 mg/d

Results: Fifty patients were included, with a median age of 52 years (IQR, 45-57), 29 were women (58%). Dupilumab was
initiated for disabling ENT manifestations in 41 (82%) cases, GCs-dependency in 28 (56%) and/or poorly controlled asthma
in 27 (54%). Dupilumab was associated with methotrexate in 5, azathioprine in 3, and mycophenolate in 1. Median follow-up
after dupilumab initiation was 13.2 (5.4-17.8) months.

Twenty-one patients (42%) achieved a complete response and 12 (24%) a partial response. Median BVAS was 2 (1-4) at
dupilumab initiation and dropped to 0 (0-1.5) at 12 months (p=0.01). Baseline prednisone dose was 8 mg/d (5-13.8) and
decreased to 2.5 mg/d (0-5) at 12 months (p=0.04).

Seventeen (34%) patients reported adverse events (AE). Main AE were mild-to-moderate and included headache (n=4),
injection-site reaction (n=3), myalgia (n=3), arthralgia (n=3). Two patients experienced non-fatal anaphylactic shock.
Dupilumab-induced eosinophilia was reported in 33 patients (66%), with a median peak eosinophil count of 1980/mm3
(IQR 560-9800) occurring 13 weeks (IQR 5-18) after starting dupilumab. This dupilumab-induced eosinophilia remained
asymptomatic in 42% cases.

Fifteen (30%) patients presented a EGPA flarewhich was associated with blood eosinophilia in 13/15 (87%) cases leading to
dupilumab discontinuation in 11 cases (73%), including systemic flares in 7 cases, asthma exacerbation in 6 cases, ENT
relapse in 1 and inflammatory arthralgia in 1.

In total, 21 (42%) patients discontinued dupilumab: vasculitis flare (n=11), dupilumab-induced eosinophilia (n=7), anaphylac-
tic shock (n=2), cancer (n=1). No deaths were reported.

Conclusion: These results suggest that dupilumab may be effective in relapsing and/or refractory EGPA, particularly in ENT
manifestations. However, dupilumab-induced eosinophilia is common and may remain asymptomatic or be associated with
relapse, so caution is warranted.

Disclosure: B. Molina: None;R. Padoan: GlaxoSmithKlein(GSK), 6;M. Urban: None; P. Novikov: None;M. Caminati:
None; C. Taillé: AstraZeneca, 6, Chiesi, 5, 6, GSK, 5, 6, Novartis, 5, 6, Sanofi, 6; A. Néel: None; L. Bouillet: None;
P. Fraticelli: None; N. Schleinitz: CSL behring, 1, Eusapharma, 6, GSK, 6; C. Christides: None; L. Moi: None;
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B. Godeau: None; A. Knight: None; J. Schroeder: None; S. Marchand-Adam: None;H. Gil: None; V. Cottin: Boehrin-
ger Ingelheim, 2, 5, 6, 12, Support for attending meetings, Celgene/BMS, 1, 2, CSL Behring, 2, Ferrer, 2, 6, 12, Support
for attending meetings, FibroGen, 1, Galapagos, 1, 2, Galecto, 1, GlaxoSmithKline, 2, Pliant, 2, Pure Tech, 2, Redx,
2, Roche, 1, 2, 6, 12, Support for attending meetings, Sanofi, 2, Shionogi, 2; C. Durel: None; E. Gelain: None;
B. Lerais: None; M. Ruivard: None; M. Groh: AstraZeneca, 6, GSK, 6, Sanofi, 6; M. Samson: ARGENX, 2, Boehrin-
ger-Ingelheim, 2, CHUGAI, 2, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2, NOVARTIS, 2, 5; L. Moroni: None; J. Thiel: None;
A. Kernder: None; J. Tervaert: None; G. Costanzo: None; M. Folci: None; S. Rizzello: None; P. Cohen: None;
G. Emmi: AstraZeneca, 2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2, Sanofi, 2, Sobi, 2;
B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.
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PA, 7University of Cambridge, Cambridge, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Urinary albumin:creatinine ratio (UACR) is an important biomarker of active glomerulonephritis, a
common complication of antineutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV). In most glomerular
diseases, high UACR levels and low estimated glomerular filtration rate are associated with the long-term risk of end-stage
kidney disease, cardiovascular disease, and death (Levey AS et al, N Engl J Med 2022).In the double-dummy, double-blind,
controlled ADVOCATE Phase 3 trial (Jayne DRW et al, N Engl J Med 2021), patients were randomized to receive avacopan,
an oral C5a receptor (C5aR) antagonist that blocks C5a-mediated neutrophil activation and migration, or a prednisone
taper. All patients received background immunosuppression with either cyclophosphamide followed by azathioprine, or
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rituximab. Primary endpoints were remission at week 26 and sustained remission at week 52. Prespecified secondary end-
points included the evaluation of kidney function. The effect of avacopan on UACR in patients with AAV is described.

Methods: This post hoc analysis compared the time to achieve the maximum mean difference in percent change in UACR
from baseline between the avacopan and prednisone taper groups using Kaplan-Meier survival analysis. Change in UACR
from baseline was a prespecified secondary endpoint but was not adjusted for multiplicity. This analysis included patients
from the ADVOCATE trial with kidney involvement (based on the Birmingham Vasculitis Activity Score) and a UACR of at
least 10 mg/g at baseline.

Results: The baseline geometric mean UACR mg/g (range) in the avacopan group (n=125) and the prednisone taper group
(n=128) was 433 (20 to 6461) and 312 (11 to 5367), respectively. A statistically significant UACR reduction (based on least-
square means) in the avacopan group compared to the prednisone taper group occurred as early as week 2 (-25% vs. 6%,
p=0.0068, difference between groups: -29%, 95% confidence interval (CI) [-45%, -9%]). UACR continued to decrease at
week 4 to the maximum difference between the two groups (-40% vs. 0%, p< 0.0001, difference between groups: -40%,
95% CI [-53%, -22%]) (Figure 1). UACR was comparable between the two groups by week 13 (-55% vs. -49%,
p=0.3028, difference between groups: -12%, 95% CI [-32%, 13%]). During the 52-week treatment period, 84%
(105/125) of patients in the avacopan group achieved a 40% UACR reduction from baseline within a median time of 29 days
(95% CI [29, 88]), compared to 83% (106/128) of patients in the prednisone taper group within a median time of 92 days
(95% CI [91, 180]) (logrank p=0.0450) (Figure 2). There was an overall mean improvement in estimated glomerular filtration
rate (eGFR) of 7.6 mL/min/1.73 m2 in the avacopan group and 4.6 mL/min/1.73 m2 in the prednisone taper group at
week 52.

Conclusion: In the ADVOCATE trial, UACR, an important early indicator of improving kidney function, improved three times
faster in the avacopan group compared to the prednisone taper group. The rapid reduction in UACR seen in patients with
AAV receiving avacopan suggests more rapid control of glomerular inflammation which may have contributed to the
observed subsequent improvement in eGFR.

Disclosure: D. Geetha: Amgen, 2, Aurinia, 2, calliditas, 2, chemocentryx, 2, GlaxoSmithKlein(GSK), 2; F. Cortazar:
Amgen, 2, 6, Aurinia, 2, 6, Calliditas, 6, Travere, 2, Valenza Bio, 2; a. Karras: AstraZeneca, 6, GlaxoSmithKlein(GSK),
4, Novartis, 2, Pfizer, 6; A. Bruchfeld: Amgen, 2, AstraZeneca, 2, 12, Investigator fees, Bayer, 2, ChemoCentryx,
1, 12, Investigator fees, CSL Vifor, 2, 12, Investigator fees, Fresenius, 2, 12, Investigator fees, Merck/MSD, 2, 12, Inves-
tigator fees; H. Yue: Amgen, 3, 11, ChemoCentryx, 3, 11; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, Astra-
Zeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos,
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5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11,
MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpTo-
Date, 9, Visterra, 2; D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim, 2, Chinook, 2, CSL Vifor, 2, Roche, 2.
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Randomized, Controlled, Double-Blind Trial on the Impact of
Rosuvastatin on Sublinical Markers of Atherosclerosis in Patients with
ANCA-Associated Vasculitis

Benjamin Terrier1, Gregory Pugnet2, Marie-Emmanuelle Sirieix3, Thomas Quemeneur4, Xavier Puéchal5, Francois
Maurier6, Antoine Néel7, YGAL BENHAMOU8, Bernard Bonnotte9, Jean Schmidt10, Adrien Michon3, Antoine Baudet11,
Pierre Charles12, Fleur Cohen13, Claire De Moreuil14, Emanuelle Dernis15, Pauline Belenotti16, Marc Ruivard17, Olivier
Aumaitre18, Olivier Fain19, Raphaele Seror20, Cécile-Audrey Durel21, Noémie Jourde-Chiche22, Estibaliz Lazaro23, Gilles
Chironi24, Guillaume Armengol25, Jeremy Bellien25, Philippe Ravaud26, Gabriel Baron26 and Loic Guillevin27,
1Department of Internal Medicine, Hôpital Cochin, AP-HP, Paris, France, 2CHU Toulouse Rangueil Service de Medecine
Interne et Immunologie Clinique, Toulouse, France, 3HEGP, Paris, France, 4CH Valenciennes, Valenciennes, France,
5National Referral Center for Rare Systemic Autoimmune Diseases, Paris, France, 6Hôpitaux privés de Metz, Vaux /
Frankreich, France, 7CHU Nantes, Nantes, France, 8rouen university hospital, Rouen, France, 9Department of Internal
Medicine and Clinical Immunology, Dijon University Hospital, Dijon, France, 10CHU Amiens, Amiens, France, 11CH
Annecy, Annecy, France, 12Institut Mutualiste Montsouris, Service de Médecine Interne, Paris, France, 13Sorbonne
Université, Paris, France, 14CHU de Brest, Brest, France, 15CH Le Mans, Le Mans, France, 16CHU Marseille, Marseille,
France, 17CHU Clermont Ferrand, Clermont Ferrand, France, 18CHU Saint Antoine, Paris, France, 19Hopital SAINT
ANTOINE APHP, Paris, France, 20University Hospital Paris Saclay, Le Kremlin-Bicêtre, France, 21CHU Lyon, Lyon, France,
22AP-HM, Marseille, France, 23Bordeaux Hospital University, Pessac, France, 24Monaco, Monaco, Monaco, 25CHU Rouen,
Rouen, France, 26Paris Cité University, Paris, France, 27University Paris Descartes, Paris, France
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Session Title: Abstracts: Vasculitis – ANCA-Associated I
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Despite more effective therapeutic strategies in ANCA-associated vasculitis (AAV), there is still a sig-
nificant risk of morbidity and mortality, mainly due to infection, and cardiovascular disease. Carotid intima-media thickness
(cIMT) is a marker of subclinical atherosclerosis associated with cardiovascular risk factors and is predictive of major cardio-
vascular events (MACE). We hypothesized that patients with AAVmight benefit from statin treatment in primary prevention to
reduce subclinical markers of atherosclerosis and the incidence of major cardiovascular events.

Methods: This phase 3, multicentre, randomized, controlled, double-blind, superiority study compared rosuvastatin with
placebo in reducing the progression of subclinical markers of atherosclerosis. Patients with AAV in remission after a first flare
or relapse were randomized 1:1 to receive the experimental strategy based on the use of rosuvastatin 20 mg/day or placebo
for 24 months. The primary endpoint was the mean change in mean cIMT (distal wall of primary carotid arteries) at
24 months.

Results: A total of 111 participants underwent randomization (55% male, mean age 54.8 (13.3) years, 63.1% GPA, 28.8%
EGPA, 8.1% MPA), with 54 participants assigned to receive rosuvastatin and 57 to placebo.

The primary endpoint was not met. The mean change in cIMT at month 24 was not different between the two study groups
(difference -0.002 [-0.034 ; 0.030], p=0.89) (Figure 1). The annualized rate of change in mean cIMT was 0.0110 (0.0617)
mm/year in the rosuvastatin group and 0.0189 (0.0556) mm/year in the placebo group (difference -0.0062 [-0.0318 ;
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0.0193], p=0.61). Similar results were found for the mean change in the number of plaques in the carotid and femoral arteries
and abdominal aorta (difference 0.01 [-0.39 ; 0.42], p=0.94).

Mean LDL-cholesterol levels were significantly different between the two study groups at all time points evaluated (P< 0.001,
P< 0.001, and P< 0.001 for reductions between the rosuvastatin and the placebo groups at months 6, 12 and 24, respec-
tively) (Figure 2). Also, high-sensitivity CRP levels were significantly different between the two study groups at month 24 (dif-
ference -3.16 [-5.58 ; 0.74], p=0.011 for reductions between the rosuvastatin and the placebo groups).

There was only one MACE in the rosuvastatin group. Vasculitis relapse-free survival did not differ between the two groups
(HR 1.59, 95%IC = [0.81 ; 3.09], p=0.18).

Figure 2. Evolution of mean LDL-cholesterol (in mmol/L) during the study period in the two groups. Rosuvastatin arm is group A and placebo arm is
group B.

Figure 1. Evolution of mean carotid intima-media thickness (in mm) during the study period in the two groups. Rosuvastatin arm is group A and
placebo arm is group B.
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Eleven and seventeen patients discontinued intervention in the rosuvastatin and the placebo groups, respectively. The incidence
of serious adverse events was similar in the two groups: 27.8% in the rosuvastatin group and 22.8% in the placebo group.

Conclusion: Among patients with ANCA-associated vasculitis, 24 months of rosuvastatin reduced LDL-cholesterol but did
not reduce the progression of subclinical markers of atherosclerosis (Funded by the French Ministry of Health; STATVAS
ClinicalTrials.gov number, NCT02117453).

Disclosure: B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2; G. Pugnet: None; M. Sirieix: None;
T. Quemeneur: None; X. Puéchal: None; F. Maurier: None; A. Néel: None; Y. BENHAMOU: None; B. Bonnotte:
None; J. Schmidt: None; A. Michon: None; A. Baudet: None; P. Charles: None; F. Cohen: None; C. De Moreuil:
None; E. Dernis: AbbVie/Abbott, 2, Amgen, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gil-
ead, 2, Janssen, 2, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Roche-Chugai, 2, Sandoz, 2, Sanofi,
2, UCB Pharma, 2; P. Belenotti: None; M. Ruivard: None; O. Aumaitre: None; O. Fain: None; R. Seror: None;
C. Durel: None; N. Jourde-Chiche: None; E. Lazaro: None; G. Chironi: None; G. Armengol: None; J. Bellien: None;
P. Ravaud: None; G. Baron: None; L. Guillevin: None.
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Single Injection AAV2-hFGF18 Demonstrates Superior Safety and Efficacy
over Repeat rhFGF18 Protein Injections in a Model of Induced
Osteoarthritis

Alex Goraltchouk1, Judith Hollander2, Francesco Luppino3, Li Zeng2 and Alexey Seregin3, 1Remedium Bio, Inc,
Needham, MA, 2Tufts University, Boston, MA, 3Remedium Bio, Inc., Needham, MA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Osteoarthritis (OA) is the largest unmet need in rheumatology, affecting 1 in 7 adults, with no
approved disease modifying treatments. A recent placebo-controlled clinical study of rhFGF18 demonstrated, for the first
time, the ability to reverse cartilage loss in OA - with the highest dose/frequency arresting progression to joint replacement.
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While promising, the safety and efficacy of this approach is limited by the required frequency of intra-articular injections, due
to synovial joint pharmacokinetics. In this study, we compared the effects of repeated rhFGF18 protein injections and a sin-
gle injection AAV2-hFGF18 on cartilage anabolism in healthy and arthritic joints.

Methods: Chondrogenic properties of AAV2-hFGF18 were compared to rhFGF18 protein, AAV2-GFP, and PBS. Cytocom-
patibility was assessed by cellular viability over 168h in culture. Gene expression was analyzed by RNA-seq on primary
human chondrocytes. In vivo durability of gene expression was confirmed using bioluminescence imaging. Cartilage anab-
olism was evaluated by measuring thickness of the tibial plateau in 300-375g healthy and OA male Sprague-Dawley rats,
with OA induced by destabilization of the medial meniscus. Effect on disease progression was assessed by measuring car-
tilage defect width and depth following administration of AAV2-hFGF18, rhFGF18 protein, and PBS.

Results: At multiplicities of infection (MOIs) of 0.1k and 1k, AAV2-hFGF18 induced proliferative increases of 36 and 84%,
respectively, which was in line with rhFGF18 protein dosed at 1-10k ng/ml (38-110%), and statistically above PBS (8%). At
the same time, AAV2 demonstrated cytocompatibility through MOIs up to 50k. RNA-seq revealed rhFGF18- and
AAV2-hFGF18-induced upregulation of hyaline cartilage-associated HAS2 and COL2A1, and downregulation of
fibrocartilage-associated COL1A1. AAV2-hFGF18, but not rhFGF18, upregulated SOX9, a chondrocyte differentiation marker,
and PRG4, an articular cartilage lubricating protein, while downregulating the aggrecan-targeting protease ADAMTS15. Com-
pared to healthy cartilage, a significantly more pronounced chondrogenic effect was observed in arthritic joints. Defect widths
were reduced in the gene therapy-treated knees by 51.6 – 76.4% relative to PBS, with the highest dose achieving statistical
significance over rhFGF18 (54.2% reduction) (Fig 1). Similarly, cartilage thickness at the thinnest point increased in the gene
therapy treated joints, reaching 2.06x of PBS (Fig 2). Severe OA pathology was observed in the placebo-treated knees (Fig
3A), including significant cartilage loss, subchondral bone collapse, and formation of bone voids; in contrast, such phenotypes
were not observed in the high-dose gene therapy group (Fig 3B). Finally, repeat injections of rhFGF18, while chondroprotective,
induced synovitis-mediated joint swelling even in healthy joints, that remained unresolved through 2-months post treatment.

Conclusion: Our findings suggest that a single injection of AAV2-hFGF18 demonstrates superior safety and efficacy over a
multi-injection rhFGF18 protein treatment regimen in a model of Osteoarthritis.

Disclosure: A. Goraltchouk: Remedium Bio, Inc., 3, 4, 8, 11; J. Hollander: None; F. Luppino: Remedium Bio, Inc.,
3, 4, 8; L. Zeng: Remedium, 2; A. Seregin: None.

Abstract Number: 0860

Vagus Nerve Stimulation Enhances Bone Morphology in a Rodent Model
of Central Nervous System Inflammation

Chandramohan Natarajan1, Julia Lucchino1, David Chenoff2 and Yaakov Levine1, 1SetPoint Medical, Valencia, CA,
2SetPoint Medical, Sausalito, CA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Electrical stimulation of the vagus nerve activates the inflammatory reflex to inhibit cytokines and
decrease clinical signs and symptoms of chronic inflammatory disease such as rheumatoid arthritis (RA)1. Joint preservation
(cartilage and bone) was reported in rat collagen induced arthritis and derosions were observed by MRI in early human clinical
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Figure 1.

Figure 2.

Figure 3.
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studies for treatment-resistant RA1,2. It is currently unclear whether the beneficial effects of vagus nerve stimulation on bone in
RA are specific to bone remodeling, or are simply secondary to a decreased synovial inflammatory milieu. To separate the bone
turnover-related effects from the amelioration of joint-specific inflammation, we stimulated the vagus nerve of rats with experi-
mental autoimmune encephalomyelitis (EAE), a CNS-specific disease model with bone resorption as a known comorbidity.

Methods: Vagus nerve stimulation devices (SetPoint Medical, CA) were implanted in 6-week-old female Lewis rats. Follow-
ing recovery, EAE was induced with myelin basic protein (0.1 mg/rat) and complete Freund’s adjuvant (Hooke Laboratories,
CT). Conscious rats (n=5/group) were treated with active or sham stimulation from 7 days post-induction (DPI), the day prior
to the typical onset of clinical neurologic symptoms, through 21 DPI. Cortical and trabecular bone parameters were calcu-
lated through μCT analysis of the proximal femurs and difference in means compared by ANOVA.

Results: On 21 DPI, both active and sham stimulated rats had a significant decrease in trabecular bone mineral density
vs. naïve (Fig 1). Trabecular thickness was significantly higher in actively stimulated rats vs. sham (Fig 2). Cortical bone min-
eral density was numerically reduced in the sham, but not in the active stimulation group. There was a significant reduction in
cortical bone volume in the sham, but not in the active stimulation group (Fig 3). *p < 0.05, **p < 0.01, ***p < 0.001

Conclusion: The data show that subacute vagus nerve stimulation enhances trabecular thickness and cortical bone volume
in the femurs of rats with EAE. This is an important indicator of a bone-specific protective effect of vagus nerve stimulation, in
addition to, and independent of, amelioration of joint-specific inflammation. Studies to further understand of the mechanisms
of action are underway.

1 Genovese et al, Lancet Rheumatology S2665-9913(20)30172-7 (2020)
2 Levine et al, PLoS One 2014; 9(8):e104530

Disclosure: C. Natarajan: SetPoint Medical, 3, 10, 11; J. Lucchino: SetPoint Medical, 3; D. Chenoff: SetPoint Medi-
cal, 3, 10, 11; Y. Levine: SetPoint Medical, 3, 10, 11.
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The Analgesic Effect of RC-0165, a TRPV1 Antagonist, for
Osteoarthritis Pain
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Background/Purpose: Osteoarthritis (OA), the most common form of arthritis, arises from the deterioration of cartilage
within joint bones, resulting in pain and functional disability with limited range of motion. Despite many studies that aimed
to find a new target to treat OA pain or regenerate cartilage, OA remains an area of high unmet need due to the lack of effec-
tive analgesics and disease-modifying drugs.

The Transient Receptor Potential Vanilloid 1 (TRPV1) cation channel is a member of the Transient Receptor Potential (TRP)
channels that acts as a molecular detector of noxious signals in primary sensory neurons. Many companies have attempted
to develop TRPV1 antagonists to treat OA pain, however due to TRPV1’s role in thermoregulation, most have been halted
from side effects such as hyperthermia.
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RC-0165 is a potent and selective peptide TRPV1 antagonist that potently blocks capsaicin activation of the TRPV1 channel
with negligible influence on pH or heat activation modes. We found that when injected intraarticularly, RC-0165 attenuates
neuropathic and OA pain without causing any effect on body temperature in both primates (marmosets) and non-primates
(rat&mouse).

In this study, calcium imaging was used to assess the effects of RC-0165 on HEK293T cells expressing TRPV1. We also
evaluated the efficacy of RC-0165 through pain-related behavioral test using a Monosodium iodoacetate (MIA)-induced
OA rat model.

Methods: In vitro, the level of calcium influx after TRPV1 antagonism by RC-0165 in TRPV1-expressing human embryonic
kidney (HEK) 293T cells were measured via calcium imaging experiments. In vivo, pain-related behavioral effects were com-
pared to RC-0165 and triamcinolone acetonide (TA)as positive control in a MIA-induced OA rat model, which was assessed
using Von Frey, Hargreaves, open field, and rotarod tests.

Results: We confirmed that RC-0165, a novel peptide TRPV1 antagonist, diminishes calcium influx in cells related to pain
signals through TRPV1 inhibition. Analgesic efficacy was also investigated in-vivo studies by injecting RC-0165 intraarticu-
larly in MIA-induced OA rat model. In the Von Frey test, which measures the pain in response to mechanical stimulation,
the RC-0165(0.01, 0.1 and 1mg/ml) group showed a significant increase in pain threshold compared to TA group and its
efficient pain-reducing effect lasted for 3 days. In the open field and rotarod tests, the RC-0165 group showed meaningful
increase in exercise capacity and promising results of improvement in OA pain.

Conclusion: The results of our study suggest that RC-0165 may be a promising approach to significantly reduce OA pain
compared to TA by suppressing pain signals mediated by TRPV1

Disclosure: D. kim: None; J. park: None; M. kim: None; Y. kim: None.
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Role of CRTAC1 as a Biomarker of Osteoarthritis
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Ballay6, Michal Tomcik7 and Ladislav Senolt8, 1First faculty of medicine, Charles University, Prague, Czech Republic,
2Institute of Rheumatology, Prague, Czech Republic, 3Institute of Rheumatology and Department of Rheumatology, First

effects of RCI002 compare to TA for OA
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Background/Purpose: Cartilage acidic protein-1 (CRTAC1) has been recently considered a promising biomarker of osteo-
arthritis (OA) progression (1,2). The aim of this study is to compare CRTAC1 levels in paired synovial fluid (SF) and plasma
samples from patients with knee OA and rheumatoid arthritis (RA) with unpaired samples from healthy controls (HCs). Sec-
ondly, to compare plasma CRTAC1 levels in patients with OA and patients with other inflammatory musculoskeletal dis-
eases. Thirdly, to evaluate the association between CRTAC1 levels and OA severity.

Methods: Paired plasma and synovial fluid (SF) samples were obtained from patients with knee OA (n=26) and from RA
patients who had knee effusion (n=19) and underwent therapeutic arthrocentesis. Control samples were obtained from
HCs with post-traumatic knee effusion (n=25). Plasma samples were obtained from 67 HCs, 130 patients with OA (including
knee, hip, and hand OA), 49 patients with RA, and 20 patients with axial spondyloarthritis (axSpA). CRTAC1 levels were

A. CRTAC1 levels in SF of patients with different OA severity. B. CRTAC1 levels in paired plasma samples of patients with different OA severity. The
p-values show the statistical significance of linear regression, including healthy individuals (blue, square), OA patients (red, circle) and RA patients
(red, triangle). C. Association of CRTAC1 and WOMAC a (pain) in SF of OA patients, computed via linear modelling. D. Comparison of CRTAC1
concentration in paired SF and plasma samples.
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measured using the CRTAC1 ELISA (Bio-Rad). Knee radiographs were evaluated by a blinded assessor using the Kellgren-
Lawrence grading scale. Patients were examined by experienced rheumatologists and filled out the Visual Analog Scale
(VAS) pain, the Western Ontario and McMaster Universities Arthritis Index (WOMAC), the AUStralian CANadian Osteoarthri-
tis Hand Index (AUSCAN), and the Health Assessment Questionnaire (HAQ).

Results: CRTAC1 levels in SF and plasma were significantly higher in patients with OA compared to HCs (p< 0.001).
Regression analysis showed a positive relationship between CRTAC1 levels in SF and OA severity (p< 0.001; β=9); however,
systemic CRTAC1 levels showed the opposite trend (p=0.03, β=-2.2). We found a positive association between SF levels of
CRTAC1 and WOMAC-A (p=0.01, β=2.95).In wider cohort, plasma CRTAC1 levels were higher in patients with OA com-
pared to patients with RA, axSpA, and HCs (all p< 0.01). We found a negative association between systemic CRTAC1 levels
and VAS pain (p=0.03, β=-2.3) in OA. There were no significant differences in CRTAC1 levels among OA subtypes.

Conclusion: This study provides the first evidence of a distinct local and systemic profile of CRTAC1 in patients with knee
OA. CRTAC1 levels in synovial fluid may better reflect pain and severity of joint involvement compared to its plasma counter-
parts, which likely reflect other physiological and pathophysiological processes.

Acknowledgement: Supported by GAUK-266523, MHCR 023728

Reference: (1) Styrkarsdottir U, et al. The CRTAC1 Protein in Plasma Is Associated With Osteoarthritis and Predicts Progres-
sion to Joint Replacement: A Large-Scale Proteomics Scan in Iceland. Arthritis Rheumatol. 2021;73(11):2025-2034.
doi:10.1002/art.41793 (2) Szilagyi IA, et al. Plasma proteomics identifies CRTAC1 as a biomarker for osteoarthritis severity
and progression. Rheumatology (Oxford). 2023;62(3):1286-1295. doi:10.1093/rheumatology/keac415

Disclosure: A. Pekacova: None; J. Baloun: None; A. Navratilova: None; L. Ondrejcakova: None; J. Zborovjanova:
None; P. Fulin: None; R. Ballay: None; M. Tomcik: None; L. Senolt: None.

A. CRTAC1 levels in a wider cohort of plasma samples in HCs and patients with axSpA, RA and OA. B. CRTAC1 levels in plasma samples of
patients with different OA severity. The p-values show statistical significance between healthy individuals (blue, square), axSpA (red, rhombus),
OA patients (red, circle) and RA patients (red, triangle) and were computed using ANOVA. Linear modelling did not reveal the association between
CRTAC1 levels and OA severity. C. Association of CRTAC1 and VAS in the wider cohort in plasma samples, computed via linear modelling.
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Background/Purpose: Changes in chondrocyte phenotype and energy metabolism occur in osteoarthritis (OA). The prev-
alence of OA is higher in females compared to males however whether there are sex differences in OA chondrocytes is
unknown. The purpose of this study was to compare phenotype and energy metabolism in OA chondrocytes from male
and female patients.

Methods: OA chondrocytes were isolated from male and female patients undergoing knee arthroplasty for end-stage pri-
mary OA (Kellgren-Lawrence Grade 4). Phenotype was determined by polymerase chain reaction, western blot and
enzyme-linked immunoassays. Energy metabolism was determined by measuring glucose/fat consumption, lactate produc-
tion, oxygen consumption rate and extracellular acidification rate.

Results: Protein levels of SOX9, a transcriptional regulator of COL2A1 and ACAN as well as a promoter of glycolysis, were
higher in OA chondrocytes from male compared to female patients (Figure 1). OA chondrocytes from males secreted higher
amounts of type II collagen, had higher protein levels of the GLUT1 glucose transporter, higher glucose consumption, higher
lactate production and higher glycolytic rate than OA chondrocytes from females. Knockdown of SOX9 reduced expression
of ACAN and the glycolytic gene PGK1, in chondrocytes from male but not female patients. SOX9 knockdown reduced
COL2A1 expression in chondrocytes from both males and females, however the magnitude of effect was greater for males.
OA chondrocytes from female patients consumed higher amounts of fat and had a higher oxygen consumption rate than OA
chondrocytes from males indicating greater usage of oxidative energy metabolism.PGC1α protein levels (which promotes
mitochondrial oxidative energy metabolism and potentiates SOX9-mediated collagen synthesis) were also higher in OA
chondrocytes from females (Figure 1). Knockdown of PGC1α reduced COL2A1 expression in OA chondrocytes from female
but not male patients.

Conclusion: SOX9 and PGC1α are differentially expressed in OA chondrocytes from male compared to female patients
resulting in differences in energy metabolism pathway usage and the transcriptional control of COL2A1. OA chondrocytes
frommale patients synthesise higher amounts of type II collagen compared to OA chondrocytes from females. This may ren-
der females more susceptible to rapid cartilage loss in OA. Differences in chondrocyte biology between male and female

Figure 1 Protein levels of SOX9 and PGC1α (as measured by western blotting) in osteoarthritic chondrocytes isolated from male versus female
patients.
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patients raise the possibility that the mechanisms involved in OA development may also differ between the two highlighting
the importance of considering gender and sex when studying OA pathogenesis and evaluating the efficacy of candidate
OA treatments.

Disclosure: L. Jain: None;C. Jardim: None; R. Yulo: None; S. Bolam: None; A. Monk: None; J. Munro: Corin, 6, Zim-
mer Biomet, 6;R. Pitto: None; J. Tamatea: None;N. Dalbeth: Arthrosi, 2, AstraZeneca, 2, Dyve Biosciences, 2, Hikma,
6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech, 5, PK Med, 2, Protalix, 2, PTC Thera-
peutics, 2, Selecta, 2, Unlocked Labs, 2; R. Poulsen: None.
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Background/Purpose: Osteoarthritis (OA) has long been thought to be only of local mechanical origin. However, it has
been shown recently that there is a phenotype of OA with inflammatory properties. Here, we hypothesize that circulating
neutrophils could be involved in disease pathogenesis suggesting a systemic involvement in this "local" disease.

Methods: We investigated the cytosolic proteome of blood neutrophils from four OA patients with an inflammatory knee
osteoarthritis and compared it to the cytosolic proteome of blood neutrophils from three healthy controls (HC) of similar
age. Functional analysis was generated through the use of the software Ingenuity Pathway Analysis (IPA). We further inves-
tigated in vitro the physiological apoptosis of isolated circulating neutrophils from OA patients compared to neutrophils from
HC and measured the glycogen content in neutrophil cytosol.

Results: Based on the differentially regulated proteins, IPA predicts a downregulation of the glycogen degradation pathway
as the most important difference between blood neutrophils from OA patients and those from HC, suggesting a disturbance
in glycogen storage or use in OA neutrophils. Further, IPA predicts an inhibition of cell death of immune cells and an activa-
tion of senescence of cells. One of the differentially regulated proteins involved in survival is PCNA, which is found to be
increased in neutrophils from OA patients. When measuring the glycogen content in blood neutrophils from OA patients
compared with that from HC, we found no difference in glycogen content. However, we found a significant difference in
the content of glycogen between neutrophils at a basal state and apoptotic neutrophils in both groups, suggesting that neu-
trophils use glycogen during their apoptosis. There was no correlation between the basal glycogen concentration of the cells
and the percentage of apoptosis in neutrophils from both HC and OA, suggesting that the initial glycogen concentration has
not a direct impact on the process of apoptosis of neutrophils. Preliminary results of Annexin-V labeling showed that neutro-
phils from OA patients have a significant delayed apoptosis compared with HC.
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Conclusion: Our findings uncover for the first time a dysregulation in circulating neutrophils in OA that could have an impact
on the disease pathogenesis and demonstrate a systemic involvement in OA. We provide evidence that cytosolic proteins of
circulating neutrophils of OA patients are disturbed in terms of glycogen metabolism and apoptosis, which might result in a
higher survival rate. Molecular mechanisms underlying these disturbances remain to be elucidated.

Figure 1: Heat map of differentially expressed proteins between neutrophil cytosol from blood of healthy control (HC) and osteoarthritis patients
(OA). The proteins (rows) and samples (columns) are hierarchically clustered using Pearson correlation and average linkage on z-score quantifica-
tion intensities. Each number indicates one patient. Color depicts the z-score changes in protein intensities respective to baseline expression
levels, red: overexpression and green: underexpression.

1732



Disclosure: J. Amsler: None; M. Le Gall: CHUGAI ROCHE, 6; C. Daste: None; F. Rannou: Eli Lilly, 6, Fidia, 6, Ipsen,
6, Thuasne, 5, 6; V. Witko-Sarsat: None.

Abstract Number: 0865

Reactive Oxygen Species-scavenging Nanoparticles Target Macrophage
Polarization for Osteoarthritis Therapy

Caifeng Deng1, Yongbing Xiao2, Xuan Zhao1, Hui Li2, Yuxiao Chen1, Chao Zeng2 and Guanghua Lei2, 1Xiangya Hospital,
Changsha, China, 2Department of Orthopaedics, Xiangya Hospital, Central South University, Changsha, China

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Osteoarthritis & Joint Biology – Basic Science Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Unbalanced M1/M2 polarization of synovial macrophages plays vital roles in the symptomatic and
structural progression of osteoarthritis (OA). The accumulation of intracellular reactive oxygen species (ROS) and the inflam-
mation response cooperatively regulate the phenotype of M1macrophages.The compensatory pathwaysbetween ROS and
inflammation in M1macrophages limited the efficacy of treatment regimen modulating a single element (oxidative stress or
inflammation). Therefore, we developed a ROS-scavengingand anti-inflammatory agent (licofelone, LCF)-loaded nanoplat-
form (termed LCF-CSBN) for simultaneously down-regulating inflammatory response and reducing ROS in M1macro-
phages. The purpose of this study was to investigate the phenotypic reprogramming effect of LCF-CSBN on M1
macrophages and evaluate the efficiency and safety of intraarticular (IA) injection of LCF-CSBN in dealing with OA rat
models.

Figure 2: Specific network of cell death pathway shows differentially expressed proteins in the cytosol of blood neutrophils from OA patients and
HC. Red indicates increased measurement of proteins, green indicates decreased measurements of proteins in neutrophils from OA patients
compared to HC. Blue and orange indicate predicted inhibition and activation as shown in the colored legend.
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Methods: Cell internalization of LCF-CSBN in M1macrophages was examined by flow cytometry analysis and colocalization
study. Scavenging of intracellular ROS were detected by ROS assay kit. RNA sequencing analysis, immunofluorescence
(IF) staining, and enzyme-linked immunosorbent assay were performed to measure the mRNA and protein expressions of
pathogenic mediators and macrophage polarization markers inM1macrophages treated with LCFand LCF-CSBN. The
intra-articular retention time and biodistribution of LCF-CSBN in vivo were evaluated by vivo imaging system and IF staining.
Furthermore, LCF-CSBN was injected intra-articularly into the osteoarthritic knee of rats at 3 days after monosodium iodoa-
cetate (MIA) injection and at 5 weeks and 8 weeks after anterior cruciate ligament transection combined with partial medial
meniscectomy surgery. Pain behavior assessments, histological analysis, immunohistochemical staining, micro-
computerized tomography analysis, and serum enzyme analysis were performed to evaluate the therapeutic effect and
safety of IA injection of LCF-CSBN.

Results: Results of RNA sequencing revealed that LCF-CSBN significantly down-regulated the expression of inflammation
related genes and reprogrammed the phenotype of M1macrophages. LCF-CSBN was demonstrated to successfully trans-
form M1 macrophages into the M2 phenotype by eliminating cellular ROS and inhibiting expression of inflammatory factors.
Additionally, LCF-CSBN was retained in the joint for up to 28 days and selectively distributed into synovial macrophages. In
both MIA induced and surgically induced OA rat models, LCF-CSBN effectively and safely relieved pain and suppressed
synovial inflammation, as well as alleviated cartilage degradation.

Conclusion: LCF-CSBN has an extended joint-retention time and good capacity of reprogramming the phenotype of syno-
vial M1 macrophages, which exhibits satisfying effect on relieving OA pain and delaying OA progression.Taken together,
LCF-CSBN is a promising nanomedicine for OA therapy.

Disclosure: C. Deng: None; Y. Xiao: None; X. Zhao: None; H. Li: None; Y. Chen: None; C. Zeng: None; G. Lei: None.
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Background/Purpose: Autoimmunity, trauma, or infection lead to devastating arthropathies, within enormous socioeco-
nomic impact due to its high frequency and chronicity. The development of novel treatments remains a significant challenge.
Moreover, disease a etiology, sequence and drug responsiveness are exceptionally patient-specific, underscoring the need
for personalized therapeutic strategies. Invitro cultures and animal models have been helpful in identifying and describing the
pathological processes in arthritis; still, they cannot predict individual responses to treatment due to the complexity of the
synovium. In the present study we sought to establish a reproducible organoid model that emulates the complex biological
interactions within the human synovium, mimicking pathological conditions of the inflamed joint.
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Methods: For the establishment of 2D and 3D cell cultures, native synovial fibroblasts and THP1macrophageswere utilized. Patient
sample collection and biobank storage at the Rheumatology Department and Orthopedics Department USB was approved by the
ethics review board EKNZ (2019-01391). Organoids were assembled by adding biocompatible magnetic nanoshuttles and subse-
quent bioprinting (m3D, Greiner BioOne), allowing self-assembly of cells into 3D structures by building autologous extracellular
matrix. This highly scalable, reproducible, independent of artificial scaffolds approach, supports a native microenvironment preserv-
ing endogenous tissue phenotypes. Optimal setup parameters - growth status, cell number, size and culture conditions - organoid
maturation, andmedium formulationwere tested, and inflammatory responseswere assessed in the presence of RA-relevant stimuli
by measuring the secretion of cytokines (ELISA) and the expression of cellular phenotypes (IHC).

Results: Biological material from 6 OA patients, including synovial tissue, plasma, serum, and synovial fluid was collected
and stored. 2D and 3D synovial fibroblast and THP1 macrophage cultures (Figure 1A), cocultures (Figure 1B) and organoids
(Figure 1C) were established. Macrophage incorporation in the synovial organoids was confirmed in different coculture
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schemes (Figure 1D). Data from a restricted set of RA-relevant markers displayed a synergistic effect of the coculture setting
on proinflammatory cytokine secretion after stimulation; moreover, initial assessments comparing the 2D cultures and 3D
organoids upon inflammatory stimulation showed that macrophages are the main source of TNFα (Figure 1E).

Conclusion: The establishment of an engineered human 3D synovial tissue model, emulating the human synovium by utiliz-
ing targeted tissue material, serves to functionally test essential aspects of synovial inflammation. The ability to induce inflam-
matory responses in the organoids provides a proof of concept for cytokine-driven inflammation in autoimmunity. This may
serve as an important tool in drug development and personalized medicine, and tackle the limited predictive value of existing
in vitro and in vivo animal models.

(A.) Representative bright-field microphotographs of 2D cultures of synovial fibroblasts (upper panel), THP1 macrophages
(middle panel) in two different magnifications, and respective cocultures (lower panel); THP1 derived macrophages are
stained with BioTracker Red (magnification: 10x). (B.) Representative bright-field microphotographs of organoids depicting
the process of optimization of the synovial fibroblast number (10.000-100.000) used in the 3D organoid cultures. (C.) Rep-
resentative bright-field microphotograph depicting a synovial fibroblast-derived organoid with gold-iron oxide polylysine
magnetic nanoparticles (upper left panel). A similar culture setup was confirmed by fluorescent IHC of the synovial fibroblast
marker vimentin (upper right panel); a detail of vimentin spatial distribution is provided in the lower panel. (D.) Successful
incorporation of the THP1 macrophages in the synovial organoid was confirmed by Biotracker Red cellular stainings (left
panel), in different proportional schemes of cocultruring -1:1, 1:2, 1:4 (right panel). (E.) Protein secretion of IL6 (upper panel)
and IL8 (middle panel) in supernatants of single culture and cocultures of synovial fibroblasts and THP1 cells. Macrophages
appear to be the main producers of TNFα in the 3D organoids, as assessed by ELISA (lower panel).

Disclosure: A. Tiaden: None; S. Häner Massimi: None; U. Walker: None; D. Kyburz: Abbvie, 1, 5, Eli Lilly, 1, 6, Jans-
sen, 1, 6, Novartis, 1, 6, Pfizer, 1; S. Giaglis: None.
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Background/Purpose: Pentosan Polysulfate sodium (PPS) is a semi-synthetic polysaccharide and a glycosaminoglycan
mimetic. The multiple actions of PPS involve anti-inflammatory effects via inhibition of NF-κB; analgesia by normalising the
pain mediator, NGF; and chondroprotection by inhibiting ADAMTS-5 degradation of aggrecan in cartilage. The study objec-
tives were to evaluate the durability of effect of PPS therapy in companion dogs with naturally occurring osteoarthritis (OA) at
six months (26 weeks) and to evaluate the effects of PPS for disease modifying potential.
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Methods: In a double-blinded study, twenty dogs (12 males and 8 females; mean weight: 26.05 kg, (SD 4.5); mean age:
9.9 years, (SD 2.0)) with OAwere randomised to subcutaneous PPS injections (3mg/kg; human equivalent dose of 1.7 mg/kg)
or placebo weekly for 6 weeks in a 2:1 ratio, respectively. At baseline, week 8 and week 26, the index stifle or elbow were ana-
lysed by the Helsinki Chronic Pain Index (HCPI) for pain; gait analysis by Total Pressure Index % (TPI%) for joint function; and
total cartilage volume by MRI for joint structural changes. Validated ELISAs for serum biomarkers of joint degeneration
(CTX-I, Hyaluronic acid (HA), TIMP-1) were assayed. The mean percentage change from baseline (%CFB) at weeks 8 and
26 were used to determine the effect size (ES) of PPS treatment compared to placebo using the Hedges’ g test.

Results: PPS treatment showed meaningful ES improvement in pain at week 26 compared to placebo with a reduction in
mean percentage change from the previous follow-up at week 8 in HCPI (ES 1.79). The improvement in pain was reflected
by a larger effect size at the later time of 26 weeks relative to week 8 (ES 0.39) suggesting durability of PPS effects on pain.
Long-term functional improvements in gait were demonstrated by an increase in mean %CFB in TPI% and sustained by ES
of 0.55 and 0.5 at weeks 8 and 26, respectively. Furthermore, the mean %CFB in TPI% for PPS treatment at weeks 8 and
26 was 7.3% and 8.2%, respectively, whereas clinically meaningful increases reported at 5% were not met by placebo.
There were larger reductions in cartilage volume in the placebo group compared to PPS treatment at 8 and 26 weeks with
a large PPS ES of 1.06 and 0.73, respectively suggesting reduction in structural degeneration of the articular cartilage.
PPS favourably affected serum levels of CTX-1, HA and TIMP-1 supporting the in vivo mechanisms of drug action.

Conclusion: Compared to placebo, the long-term effect of PPS therapy results in the improvement of pain, function, carti-
lage volume and serum biomarkers at 26 weeks from baseline suggesting that PPS stabilises disease progression in canine
OA and may translate to disease modification in humans. PPS was well tolerated during treatment and follow up.

Disclosure: R. Krishnan: Paradigm Biopharmaceuticals, 3, 11; C. Stapledon: Paradigm Biopharmaceuticals, 3, 11;
C. Reiter: Paradigm Biopharmaceuticals, 3, 11; S. Ryan: None; S. Bauquier: None; T. Beths: None.
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Background/Purpose: Although chondrocytes rely primarily on glycolysis to meet their cellular energy needs, they have the
metabolic flexibility to shift toward oxidative phosphorylation (OxPhos) in the early stage of osteoarthritis (OA). As the disease
progresses, however, this metabolic adaptation of OA cartilage reaches its limit and eventually fails, resulting in mitochondrial
dysfunction and oxidative stress which are hallmarks of OA. The objective of this study was to determine whether the mod-
ulation of OxPhos through pyruvate dehydrogenase kinase (PDK)-2 affects metabolic flexibility of chondrocytes, and carti-
lage degeneration in surgical model of OA.

Methods: Primary chondrocytes were obtained from E15.5 C57BL/6J long bones of PDK2 KO mice and their WT litter-
mates. Interleukin (IL)-1β (10 ng/mL) was applied to recapitulate the catabolic stress mimicking OA conditions. Surgical
OA was induced in 12-week-old male WT (C57BL/6J) and PDK2 KO mice by destabilization of the medial meniscus
(DMM). Metabolic shift by PDK2 deficiency was analyzed with XF96 Extracellular Flux Analyzer.

Results: Among PDK isoforms (PDK1-4), only PDK2 expression was increased by IL-1β at both RNA and protein levels
in vitro, and in the articular cartilage of the DMM OA model in vivo. PDK2-deficient mice exhibited significant protection from
DMM-induced cartilage destruction, which was accompanied by a decrease in oxidative stress and pain-related behaviors.
PDK2 deficiency partially restored oxidative phosphorylation and decreased glycolysis in IL-1β-treated chondrocytes, which
led to an increase in ATP concentration, and the NAD+/NADH ratio. PDK2 deficiency significantly increased the phosphor-
ylation of pyruvate dehydrogenase (PDH), the inactive form, which was accompanied by a decrease in reactive oxygen spe-
cies (ROS) and chondrocyte senescence, as well as the expression of MMP-13 and IL-6 induced by IL-1β treatment. At the
signaling level, PDK2 deficiency enhanced FoxO3a and decreased p38 signaling, but did not affect AMPK, mTOR, and NF-
kB pathways upon IL-1β stimulation. FoxO3a knockdown masked the reduction of ROS and senescence brought about by
PDK2 deficiency, implying that PDK2 effects are FoxO3a-dependent.

Conclusion: Our study provides the proof-of-concept of PDK2-mediated metabolic reprogramming of chondrocytes
towards OxPhos as a new therapeutic strategy for OA.

Disclosure: S. Han: None; J. Han: None; Y. kim: None; Y. Kim: None; D. Park: None.

PDK2 is predominantly expressed under catabolic conditions, and its deficiency promotes oxidative phosphorylation and ATP production in chon-
drocytes. It induces FoxO3a activation, subsequently leading to the reduction of oxidative stress and cellular senescence.
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Background/Purpose: Defects in homeostatic mechanisms, such as autophagy, contribute to joint aging and Osteoarthri-
tis (OA) and precede joint damage (1). OA is a complex and multifactorial disease where systemic metabolic status plays a
key role. Hence, patients with Type 2 Diabetes (T2D) present more prevalent and severe OA, so it has been recognized as
an independent clinical phenotype of OA. However, mechanisms underlying this comorbidity are poorly understood. Previ-
ous results from our group showed that diabetic conditions compromise autophagy in chondrocytes, and this facilitates OA
development and progression, suggesting that impaired autophagy can be one of the mechanisms involved in OA-T2D
interaction (2). Moreover, pharmacological activation of autophagy was sufficient to protect against diabetes-induced joint
destruction (3). These observations support studies exploring autophagy markers at systemic and tissue levels to identify
key mechanisms of OA-T2D interactions.

Methods: To address this objective a comparative analysis of 35 autophagy genes was performed using an autophagy expres-
sion gene array from blood of non-OA subjects (n=18) and Knee OA subjects (n=18, OA grade III-IV) from the Prospective Cohort
of OA of A Coruñ a (PROCOAC) and then validated in a second set of subjects (Non-OA and Knee-OA subjects (n=30) by qPCR.
Differentially regulated candidate genes were analyzed by qPCR in blood from Knee OA-T2D subjects (n=30, OA grade III-IV) and
cartilage from Knee OA and OA-T2D subjects (n=12, OA grade III-IV). Contribution of candidate marker to chondrocyte homeo-
stasis was explored by using a model of diabetes exposing human chondrocytes to high glucose and insulin (3).

Results: The gene expression array and the validation studies confirmed a significant downregulation of PTEN, HSP90AA1
and MAP1LC3B in blood from knee OA subjects compared to non-OA subjects. Then, these candidate genes were ana-
lyzed in a subgroup of subjects from the PROCOAC cohort with knee OA-T2D. The results confirmed a significant down-
regulation of HSP90AA1 in knee OA-T2D subjects (p< 0.01) and no significant differences were found for MAP1LC3B (4).
Interestingly, PTEN, a potent tumor suppressor gene that inhibits the PI3K/Akt signaling pathway and governs basic celular
metabolic processes, was significantly upregulated in blood and cartilage from subjects with knee OA-T2D compared to
knee OA subjects (p < 0.01). In addition, the regression analysis showed that upregulation of PTEN is associated with a risk
incidence for knee OA-T2D. Preliminary data from in vitro model of diabetes in human chondrocytes reveals that PTEN is
increased upon high glucose and insulin exposure. Moreover, this increase was correlated with defective autophagy flux
and increased chondrocyte senescence.

Conclusion: These results suggest that PTEN is a promising candidate marker for Knee OA-T2D subjects. Further studies
of this homeostasis mechanism in OA associated to diabetes might elucidate its relevance in the progression of disease.
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Background/Purpose: Disease-modifying therapeutic agents to prevent progression of Osteoarthritis (OA) are an urgent
clinical need. Targeting senescence and autophagy in chondrocytes with small molecules is a useful strategy to prevent
against chondrocyte death, cartilage aging and OA. Fenofibrate (FN), a peroxisome proliferator activated receptor α
(PPARα) agonist employed as a therapy for dyslipidemiaswas identified as a senolytic and pro-autophagy molecule showing
chondroprotective properties. Here, we evaluated the efficacy of FN in preclinical models as a disease modifying therapy tar-
geting lipid metabolism for OA. To test the effect of this mechanism, FN was administered by both oral route and intra-
articular delivery in surgical models of OA.

Methods: Surgical OA was performed by transection of the medial meniscotibial ligament and the medial collateral ligament
in the right knee of 4 months-old C57BL/6 male mice. Left knee was employed as a Sham knee. Mice were randomized
according to body weight in two groups for oral administration of FN (O-FN) [Vehicle group (DMSO), N=8 and Treated group
(100 mg/kg body weight/day, daily, N=8). An intra-articular drug delivery by extended-release of FN in microspheres for
3 months (IA-FN) was developed to 1) to extend the delivery of FN, which is insoluble in water 2) to provide direct access
to the joint enhancing the bioavailability in damaged tissue, and 3) to diminish the effects of systemic administration. Mice
were divided into three groups for IA-FN efficacy study [Vehicle group (empty microspheres), N=8, Treated group 1 (1 μg
FN) and Treated group 2 (10 μg FN). Determination of pain was performed by using the incapacitance test to measure pain
by assessing the dynamic weight bearing of spontaneous postural changes. Pain was evaluated every two weeks until
euthanasia. Histopathological changes in articular cartilage and synovium were evaluated. The target engagement studies
were performed by immunohistochemistry.

Results: In a preclinical model of OA in mice, the treatment with O-FN did not induce changes in body weight and no liver
toxicity occurred after the treatment. The histopathological changes in joint cartilage were significantly reduced in the FN
treated group (P < 0.05). In addition, the histological evaluation showed a significant decrease in synovitis after O-FN (P
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< 0.05). This protective effect was correlated with increased expression of PPARα in mouse knee joints after O-FN treatment
(P < 0.001). The IA-FN was prepared and comprehensively characterized. IA-FN comprises a PLGA matrix in an optimized
ratio, adequate size, appropriate molecular weight, and exhibits a 3-month extended-release profile in human synovial fluid.
The preclinical results showed a reduction of joint pain after intra-articular injection of FN (P < 0.01). Moreover, IA-FN
improved joint function (P < 0.01) compared to vehicle condition, suggesting that IA-FN is a disease-modifying therapy
for OA.

Conclusion: These findings support further non-clinical regulatory studies to develop IA-FN formulation as a candidate ther-
apy for OA. A GMP manufactured formulation could be used to test the safety of this treatment in patients with OA of the
Knee in a Phase 1 clinical trial.

Disclosure: U. nogueira Recalde: None; P. Díaz rodríguez: None; F. Blanco: None; E. Dominguez Medina: None;
B. Carames: None.
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Background/Purpose: Osteoarthrosis (OA) is a leading cause of pain, disability and early mortality, with no disease modi-
fying treatments. Mitochondrial dysfunction is a known driver of disease. Mesenchymal stromal cells (MSCs) -widely tested
in OA- transfer their mitochondria (MT) to damaged tissues in response to stress. Aim: To characterize the functional impact
of MT transfer (MitoT) from umbilical cord-derived MSC (MSCs) to the human OA chondrocyte (OA-Ch) and clinical effect of
MSC-derived MT in a murine model of OA.

Methods: Primary chondrocytes from OA patient surgery were tested for MitoT using in vitro co-culture with MSCs. MitoT
was evidenced by flow cytometry and confocal microscopy of MitoTracker stained and YPF-tagged MT protein. To single
out effects of MitoT on target cells, we employed direct transfer of MSC-derived MT to OA-Chs (Mitoception). The response
of target cells was gauged by ATP production, oxygen consumption (OCR), extracellular acidification (ECAR) rates, levels of
reactive oxygen species (ROS) superoxide dismutase (SOD), MT network fussion/fission and OA-Ch viability by TUNEL
assays. Intra-articular injection of MSC-derived MT was tested in a collagenase induced murine model of OA.

Results: Dose-dependent cell-to-cell MitoT from MSCs to cultured OA-Chs was detected starting at 4 hours of co-culture,
with increasing (3.2x) MT-fluorescence levels at higher MSC:Ch ratios. PCR analysis confirmed the presence of exogenous
MSC-MT within MitoT+ OA-Chs up to 9 days post Mitoception. Metabolic analysis showed a 2x increase (p< 0.001) in ATP
and a higher OXPHOS/Glycolysis ratio (p=0.0213) in target OA-Chs revealing a switch towards an activated energy state of
chondrocytes after MitoT. Increased SOD2 mRNA transcripts (p< 0.05), protein levels (1.8-fold), MT-SOD activity (2.9-fold)
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and reduced ROS levels (p=0.039) were coincident with enhanced resistance of OA-Chs to apoptosis, indicating this effect
of MitoT is related to the control of ROS. In parallel, the change in mRNA transcripts and proteins that control the fusion/
fission state of the MT network, showed increased expression of MFN2 (p< 0.01) and decreased p-DRP1 (p< 0.05) that
promote a predominantly fused MT network, that contributes to chondrocyte preservation. In the preclinical OA model,
intra-articular treatment with MSC-derived MT improved histologic scores (p< 0.001) and MicroCT imaging of the diseased
joints (p< 0.01).

Conclusion:MSC-derived MT transferred to the OA-Ch convey significant changes in energy balance, MT dynamics, resis-
tance to oxidative stress and OA-Ch apoptosis. Intra-articular MT treatment improved disease in a murine model of
OA. These findings might represent a new strategy in the treatment of this disease.

Disclosure: F. Figueroa: None; A. Court: None; P. Luz Crawford: None; A. Vega Letter: Innovacell, 3; F. Velarde:
None; C. Garcia: None; M. Khoury: Cells for Cells SA, 4, 5, 10.
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Background/Purpose:Oxylipins are bioactive lipids derived from polyunsaturated fatty acids (PUFAs) that modulate inflam-
mation and may remain overexpressed in refractory synovitis. These mediators in plasma could also be biomarkers of syno-
vial pathology. The aim of this study is to determine synovial oxylipins in active inflamed joints and their correlation with
plasma oxylipins.

Methods: Patients with established rheumatoid or psoriatic arthritis with active disease despite treatment were recruited
and paired synovial tissue (ST) and plasma were collected. Oxylipins were determined by liquid chromatography with tan-
dem mass spectrometry and were classified into groups according to their PUFA precursor and enzyme. The expression
of CD20, CD68, CD3 and CD138 were obtained to describe synovial histology. Cell specific expressions of oxylipin-related
genes were identified by examining available synovial scRNA-seq data.

Results: We included a total of 32 ST and 26 paired-plasma samples. A total of 64 oxylipins were identified in ST but only
28 were identified in plasma (Figure 1). Only levels of 11,12-di-HETrE, 15-HETE, 16-HDoHE and tetranor-PGFM had a sta-
tistically significant positive correlation between plasma and ST. Multivariate approaches were conducted to capture the
global picture of oxylipins disturbances according to the histological classification. Although PLS-DA with the identified
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Figure 1. Oxylipin profile in tissue and plasma. A-B) Pie chart representing the percentage of oxylipins grouped by precursors in tissue A) and B)
plasma. C) Scheme showing the panel of oxylipins found in both tissue and plasma in a green box. The oxylipins found only in plasma are
highlighted in yellow, and the oxylipins found only in synovial tissue are highlighted in blue. Pro-inflammatory oxylipins are marked in red and oxyli-
pins associated with resolution of inflammation are marked in blue. AA: arachidonic acid; LA: linoleic acid; DHA: docosahexaenoic acid; EPA: eico-
sapentaenoic acid; DGLA: dihomo gamma linolenic acid; ALA: alpha-linolenic acid. The abbreviations list for oxylipin names can be found in
Supplementary Table 1. COX – cyclooxygenase; LOX – lipoxygenase; CYP – cytochrome P450; NE – non-enzymatic; PGFS – prostaglandin F
synthase; PGES – prostaglandin E synthase; PGDS – prostaglandin D synthase; PGIS – prostaglandin I synthase; TXAS – thromboxane A2 syn-
thase; LTAH – leukotriene A4 hydrolase; MDB –membrane dipeptidase; HEDH - hydroxyeicosanoid dehydrogenase; PGDH - hydroxyprostaglan-
din dehydrogenase; 13-PGR – 15-ketoprostaglandinΔ13 reductase; sEH – soluble epoxide hydrolase.

Figure 2. Discrimination between pauci-fibroid, myeloid and lympho-myeloid phenotypes in tissue. A) PLS-DA considering all samples of tissue
(n=32) where is observed an overlap within the 3 phenotypes and B) VIP score obtained from the second component of PLS-DA analysis. C) Cross
validation analysis using a maximum of 5 components to search and leave-one-out cross validation. Component 2 showed positive predictive abil-
ity to separate the three phenotypes with an accuracy= 0.47, R2= 0.54 and Q2= 0.09. D) Heatmap of mean concentrations of oxylipins by histo-
logical phenotypes where red is high concentration and blue shows low concentration. E) Pearson correlation adjusted by age and BMI between
histological markers semi quantification and concentration of oxylipins in tissue using Euclidean distance and ward clustering algorithms where red
color indicates positive strength of association while blue indicates negative correlation. P value is stated on each cell.
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metabolites in the tissue showed some overlap between the 3 groups (Figure 2A),6k-PGF1a, 11d-TXB2 and PGA2 were
the most important metabolites in component 2 to discriminate between the three groups with a VIP score >2 (Figure 2B).
This component showed a positive predictive ability to separate the three phenotypes with an accuracy= 0.47, R2= 0.54
and Q2= 0.09 (Figure 2C). We found higher concentration of several oxylipins in the lymphoid-myeloid phenotype (-
Figure 2D) which a positive correlation with CD3 and CD20 semiquantification (Figure 2E). Several oxylipins and oxylipin-
related genes were differentially expressed among synovial phenotypes. Specifically, several 5-LOX-derived oxylipins were
statistically elevated in lympho-myeloid phenotype and associated with B cells expression (Figure 3).

Conclusion: The lack of correlation between synovial tissue and plasma oxylipins suggests that synovial lipid profiling better
characterizes active pathways in treated joints. Synovial 5-LOX-derived oxylipins were more highly expressed in B cell-
enriched synovium, thus combination therapy with 5-LOX inhibitors to improve refractory inflammation may be needed in
patients with this histological group.

Disclosure: J. Murillo-Saich: None; R. Coras: None; F. Ramirez Garcia: AbbVie/Abbott, 2, 6, Amgen, 6, Eli Lilly,
6, Janssen, 6, 12, Paid Instructor, Novartis, 2, 6, 12, Paid Instructor, Pfizer, 5, 6, UCB, 2, 6; E. Quesada-Masachs:
None; M. Sala Climent: None; K. Eschelbach: None; C. Mahony: None; R. Celis: None; A. Armando: None;
O. Quehenberger: None; A. Croft: None; A. Kavanaugh: AbbVie, 1, 2, Amgen, 1, 2, BMS, 1, 2, Eli Lilly, 1, 2, Novartis,
1, 2, Pfizer, 1, 2, UCB, 1, 2; E. Chang: None; J. Canete: None; A. Singh: None; M. Guma: Genentech, 5, Gilead,
5, Novartis, 5, Pfizer, 5.

Figure 3. Synovial 5-LOX-derived oxylipins define the synovial lympho-myeloid phenotype. RNA-seq expression of 5-LOX (A) and GPR18 (B) in the
different histologic phenotypes and correlation with disease activity from PEAC “gene view”, and violin plots from scRNA-seq data2. Boxplots of
ALOX5 showed a higher expression in lymphoid group compared to myeloid (p= 0.009) and pauci-fibroid (p< 0.001) phenotypes and positive cor-
relation with disease activity (r=0.40, p=0.01). In violin-plot is observed that ALOX5 was highly expressed in monocytes and B cells. GPR18 shows
in boxplot higher expressed in the lymphoid group compared to myeloid (p <0.001) and pauci-fibrotic (p= <0.001), showing a tendency with a pos-
itive correlation with disease activity (r= 0.29, p= 0.06), and highly expressed in B cells observed in violin plot.
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Background/Purpose: Forkhead box O (FOXO) proteins are a family of transcription factors involved in lifespan, aging, and
autophagy. FOXO are essential for maintaining cartilage homeostasis as reduced expression of FOXO1 and FOXO3 with
aging, results in osteoarthritis (OA) due to reduction in the expression of autophagy-related genes. FOXO activity is strictly
regulated by nuclear-cytoplasmic shuttling. Drugs that promote nuclear FOXO and activity could be promising therapeutics
for OA. Here, we discovered candidates of FOXO activators and evaluated their effects on chondrocytes.

Methods: We performed in silico drug prioritization of small molecules that enhance nuclear accumulation of FOXO1 or
FOXO3 and selected 5 drug candidates, selinexor, dactolisib, cyproheptadine, LOM612, and psammaplysene-A from pre-
viously identified FOXO activators and confirmed their effects on FOXO nuclear translocation in human chondrocytes. Next,
chondrocytes were treated with FOXO activators to evaluate their effects on the expression of autophagy-related genes, and
the induction of catabolic factors after IL1β stimulation by qRT-PCR. RNA-sequencing of chondrocytes treated with cypro-
heptadine with or without IL1β stimulation was performed to clarify the target genes and mechanisms.

Results: Selinexor induced the nuclear accumulation both of FOXO1 and FOXO3, dactolisib and cyproheptadine induced
FOXO3 nuclear accumulation, whereas LOM612 and psammaplysene A did not change FOXO translocation in chondro-
cytes. Among the 3 drugs which induced FOXO nuclear accumulation, cyproheptadine most effectively upregulated the
expressions of autophagy-related genes (MAP1LC3B,GABALAPL1, ATG14) and inhibited the induction of catabolic factors
(IL6 andMMP13) under IL1β stimulation (Figure 1). Enrichment analysis with the upregulated genes in RNA-seq showed that
’Cholesterol metabolism’ was the most highly enriched pathway, suggesting that cyproheptadine modulates cholesterol

Figure.1: Gene expression of IL6 and MMP13 in human primary chondrocytes with or without IL1β stimulation (1ng/mL) for 6 hours after pretreat-
ment with cyproheptadine (CYP) for 24 hours. **P<0.01, ****P<0.0001 (One-way ANOVA with the Tukey-Kramer post hoc test).
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levels in chondrocytes (Figure 2). Cyproheptadine also regulated ’Autophagy’. In the presence of IL1β, the enrichment anal-
ysis with the downregulated genes showed cyproheptadine inhibited ’Cytokine signaling’ via NFκB pathway.

Conclusion: Cyproheptadine induced FOXO3 nuclear accumulation and autophagy-related genes expression and inhibited
catabolic factors. In addition, cyproheptadine showed a potential as a modulator of cellular cholesterol biosynthesis, which is
associated with age-related diseases including OA. Further experiments in vitro and in vivo are ongoing to clarify the detailed
effects of cyproheptadine as a candidate for drug-repurposing in OA.

Disclosure: I. Kurakazu: None; M. Olmer: None; K. Myers: None; M. Lotz: None.
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Background/Purpose: RNA-binding proteins (RBPs) have diverse and essential biological functions, but their role in carti-
lage health and disease is largely unknown. The objectives of this study were (i) map the global landscape of RBPs
expressed and enriched in heathy cartilage and dysregulated in osteoarthritis (OA); (ii) prioritize RBPs for their potential role
in cartilage and in OA pathogenesis and as therapeutic targets.

Methods: Our published bulk RNA-sequencing (RNA-seq) data of healthy and OA human cartilage, and a census of 1,542
RBPs were utilized to identify RBPs that are expressed in healthy cartilage and differentially expressed (DE) in OA. Next, our
comparison of healthy cartilage RNA-seq data to 37 transcriptomes in the Genotype-Tissue Expression (GTEx) database
was used to determine RBPs that are enriched in cartilage. Finally, expression of RBPs was analyzed in our single cell
RNA-sequencing (scRNA-seq) data from healthy and OA human cartilage.

Results: We first investigated in an RNA-seq dataset of healthy human knee cartilage the expression patterns of genes
encoding RBPs. Expression of RBPs was higher than nonRBPs, transcription factors (TFs) and long non-coding RNAs
(lncRNAs) in healthy cartilage. We next asked which RBPs were specifically enriched in cartilage compared to 37 other
issues in GTEx. This analysis revealed 313 cartilage-enriched genes, 11 of which were RBPs (Figure 1). In OA cartilage,

Figure.2: Enrichment analysis with the upregulated genes in RNA-seq of human primary chondrocytes treated with cyproheptadine (30μM) for
24 hours.
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188 RBPs were DE, with a greater proportion downregulated (Figure 2). After identifying the DE RBPs, we investigated their
protein associations using STRING. The 188 DE RBPs formed a highly dense protein-protein interaction network. We next
investigated both the gene ontology programs and biological pathways associated with the up- and downregulated RBPs.
Ribosome biogenesis was enriched in the upregulated RBPs, while splicing and transport were enriched in the downregu-
lated. ChIP-X Enrichment Analysis 3 (ChEA3) was used to identify potential TFs that regulate the DE RBPs. Of the top

Figure 1. Heatmap showing average normalized counts of cartilage-enriched RBPs compared to all other GTEx tissues.

Figure 2. Volcano plot showing 188 DE RBPs. Blue indicates downregulation in OA cartilage compared to healthy, and red indicates upregulation.
Gray indicates no significance. Bar chart showing proportion of downregulated (blue) vs upregulated (red) RBPs in OA cartilage. ****p<0.0001 by
comparison of proportions test.
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20 TFs, the MYC proto-oncogene (MYC) was predicted to regulate the largest number of upregulated RBPs at 42. Of the
top 20 TFs, Activating Transcription Factor 1 (ATF1) was predicted to regulate the largest number of downregulated RBPs
at 58. To identify a candidate RBP for further studies and as potential therapeutic targets, we investigated other parameters
in addition to differential expression including: (i) the top 10% expressed RBPs in healthy cartilage and (ii) those that were
cartilage-enriched according to GTEx. Intersecting these three criteria, we identified Tetrachlorodibenzodioxin (TCDD)
Inducible Poly(ADP-Ribose) Polymerase (TIPARP) as a candidate RBP (Figure 3). TIPARP was downregulated in OA at both
the gene expression and protein levels. scRNA-seq data revealed TIPARP was most significantly downregulated in the
‘pathogenic cluster’ as well as other fibrocytic clusters, suggesting a context-specific effect for TIPARP in chondrocyte func-
tion, which was not evident in the bulk RNA-seq data alone.

Conclusion: Our global analyses reveal expression patterns of RBPs in healthy and OA cartilage. We also identified TIPARP
and other RBPs as novel mediators in OA pathogenesis and as potential therapeutic targets.

Disclosure: H. Swahn: None; M. Olmer: None; M. Lotz: None.
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Figure 3. Venn diagram showing intersection of highly expressed (top 10%) RBPs in healthy cartilage, GTEx cartilage-enriched RBPs and DE RBPs
in OA cartilage.
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Background/Purpose: Osteoarthritis poses a substantial medical challenge, as the available treatments primarily target
symptom relief and fail to effectively halt the progressive cartilage deterioration that ultimately leads to joint replacement.
Addressing this therapeutic gap, the development of interventions capable of preventing or slowing down the progression
of osteoarthritis is imperative. This study unveils INV-1498 as an advanced late pre-clinical candidate that exhibits notewor-
thy, dose-dependent effects on joint structure, function, and pain, offering a promising avenue for addressing osteoarthritis.

Methods: A total of thirty-five purpose-bred dogs were selected for this study. Prior to surgery, the knees of each animal
were shaved and the animals were anesthetized. Anterior cruciate ligament resection and excision of the medial meniscus
were performed, followed by wound closure. Antibiotics and analgesics were administered for 7 days post-surgery. One
week after surgery, the animals underwent artificial exercise for 14 days, with daily sessions lasting 30 minutes. The exper-
imental groups received different doses of the study product (10 mg, 1 mg, or 1 mg in a 1 mL volume) every 5 weeks, while
one group received a single 10 mg dose. Triamcinolone 12.5 mg was administered intra-articularly every 5 weeks as an
active comparator. After 14 weeks, a CT scan of the knee joint was performed. Pain assessment was conducted throughout
the study using the LAMNESS GRADE scale (0-4). At 15 weeks post-osteoarthritis (OA) induction, the dogs were eutha-
nized, and a comprehensive macroscopic evaluation of the operated knee joint was conducted. Tissue sections were pre-
pared and stained with H&E and Safranin O for blinded OARSI histologic scoring.

Results: In the gait assessment, all doses of INV-1498, including the highest dose (10 mg, p=0.0009), exhibited significant
improvements, indicating reduced pain. Although there was no statistical significance between doses, a dose-dependent
trend of improvement was observed (Figure 1). Analysis of joint structure by CT scan revealed significant improvement only
in the highest dose group (10 mg, p=0.0135). Histopathologic evaluation, using the OARSI histopathology method, demon-
strated that the highest dose of INV-1498 (10 mg, p=0.0021) significantly reduced proteoglycans, chondrocytes
(p=0.0109), and femur-layer lining cells (10 mg, p=0.025). Although not statistically significant, synovial membrane hyperpla-
sia and inflammation tended to be reduced in the INV-1498 group compared to the control group (Figure 2).

Conclusion: Taken together, these data provide compelling evidence of the efficacy of INV-1498 in controlling osteoarthritis
progression and symptoms.We found that even a dosing scheme of every 5 weeks prevented themost important pathophys-
iological changes that promote osteoarthritis progression. These findings position INV-1498 as a highly promising candidate
for clinical development as a disease-modifying therapy for osteoarthritis, offering the additional benefit of pain reduction.

Figure 1. Evaluation of pain relief using gait assessment in a beagle dog meniscectomy model. The line and bar graphs represent mean ±
SEM (n = 5).
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Background/Purpose: Emerging research suggests that synovial inflammation and metabolic alterations are involved in the
progression of osteoarthritis (OA). Additionally, the presence of calcium-containing crystals (CC), such as basic calcium
phosphate (BCP) and calcium pyrophosphates (CPP) crystals, has been implicated in the development of OA, potentially
contributing to inflammatory responses and pain. However, our understanding of the impact of CC on synovial tissue

Figure 2. Histopathologic evaluation of the femoral cartilage layer and synovium in a beagle dog meniscectomy model. The Bars represent the
mean ± SEM (n = 5).
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(ST) in OA remains limited. Therefore, the aim of this study is to investigate the relationship between synovial CC, histological
composition, pain as well as the synovial metabolic profile in OA.

Methods: A total of 28 ST samples were collected from patients diagnosed with OA during total joint replacement surgeries.
The ST samples were either fixed in formalin for subsequent histological analysis, or snap-frozen for metabolomic analysis.
The histological assessment of ST samples was performed using the Krenn histopathological synovitis score, which catego-
rized the samples into two groups: inflammation grade 0-I and inflammation grade II-III. Synovial CD68 positive cells and
synovial area containing CC (%Ca++) were assessed by immunohistochemistry and Von Kossa staining respectively, and
semi-quantified using Image J. The severity of OA disease was evaluated using the Western Ontario and McMaster

Figure 2. Scatter plot showing Pearson correlation between %Ca++ in synovial tissue and A) metabolites associated to inflammation and B) other
metabolites statistically significant.

Figure 1. A) Scatter plot showing Pearson correlation between %Ca++ in synovial tissue and total WOMAC. B) Pearson correlation between the %
Ca++ in synovial tissue and age, painDETECT and WOMAC scores.
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Universities Arthritis Index (WOMAC). Nuclear Magnetic Resonance (NMR) spectra of the ST samples were acquired using a
600 MHz Bruker Avance III spectrometer with 1H-NMR. The Chenomx NMR Suite 8.5 professional software was employed
for metabolite identification and quantification(μM). For statistical analysis, MetaboAnalyst 5.0, SPSS v26, and R Studio soft-
ware were utilized.

Results: 13 samples with inflammation grade 0-I and 15 samples with inflammation grade II-III samples were included. There
were no significant differences observed in the synovial area containing CC (%Ca++) between the two inflammation groups
(p=0.48). Furthermore, no correlation was found between %Ca++ and CD68 expression (p=0.84). However, WOMAC scores
showed a positive correlation with%Ca++ (Figure 1A-B). Regardingmetabolites associatedwith%Ca++, we observed a pos-
itive association between pyruvate and %Ca++ (r=0.43, p=0.02) and a tendency for a positive correlation between succinate
and %Ca++ (r=0.30, p=0.13). However, metabolites such as choline and glucose did not show any correlation with %Ca++
in ST (Figure 2A). Interestingly, we also found positive correlations between %Ca++ and citrate (r=0.62, p< 0.01), creatinine
(r=0.67, p< 0.01), dimethylamine (r=0.77, p< 0.01), and sn-glycero-3-phosphocholine (r=0.43, p=0.02) (Figure 2B).

Conclusion: Our findings provide evidence supporting the association between synovial CC and the pain phenotype in
OA. Although no direct correlation between inflammation and %Ca++ was observed, our results suggest that these crystals
may contribute to metabolic alterations in the ST. Further investigations are warranted to elucidate whether the presence of
CC in OA triggers pain and to identify the underlying metabolic pathways.

Disclosure: N. Argel: None; S. Stücker: None; A. Cutuk: None; R. Meyer: None; N. Lane: None; J. Bertrand: None;
M. Guma: Genentech, 5, Gilead, 5, Novartis, 5, Pfizer, 5; J. Murillo-Saich: None.
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Background/Purpose: Transient receptor potential channel 1 (TRPC1) is a widely expressed mechanosensitive ion channel
located within the endoplasmic reticulum membrane. It is crucial for the refilling of depleted internal calcium stores as part of
calcium-dependent signaling. Considering the impact of calcium signaling regulation on both homeostatic and inflammatory
signaling in chondrocytes, we aimed to examine the role of TRPC1 within cartilage homeostasis and osteoarthritis by mon-
itoring expression during human and murine osteoarthritis (OA) and by assessing the impact of TRPC1 deficiency on OA
development and chondrocyte phenotypic stability.
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Methods: 10-week old male WT and Trpc1-/- mice were subjected to destabilization of the medial meniscus (DMM) and
were analyzed by microCT, RNA sequencing, histology and immunofluorescence staining at either 2 weeks or 8 weeks
post-surgery for OA severity, TRPC1 expression and phenotypic marker expression. TRPC1 protein expression was evalu-
ated in human OA cartilage samples by immunohistochemistry. In vitro, the phenotype of knee articular chondrocytes
obtained from 4 day old mice was compared by QPCR, Western blot, SA-b-Gal staining and immunofluorescence. Intracel-
lular calcium mobilization was measured by fluo-4 calcium influx assay.

Results: TRPC1 was found to be depleted from chondrocytes during both human and murine OA development. Trpc1-/-

mice subjected to DMM developed a more severe OA-like phenotype than wild type (WT) controls. Analysis 2 weeks
post-DMM revealed an increased rate of chondrocyte survival in Trpc1-/- cartilage, with remaining cells expressing less
SOX9 and increased levels of MMP13 and the senescence marker p16INK4a. RNA sequencing followed by GO analysis of
articular cartilage from Trpc1-/- andWTmice identified a set of differentially expressed genes related to cell number, apopto-
sis and extracellular matrix organization biological processes.In vitro, stimulation of WT chondrocytes with bFGF, ionomycin
or thapsigargin all led to an increase in intracellular calcium, however these effects were significantly reduced in
Trpc1-/-chondrocytes. Although Trpc1-/- chondrocytes expressed similar levels of chondrocyte differentiation markers at
basal level asWT controls, Trpc1-/- chondrocytes lost expression of type II collagen and increased type I collagen expression
significantly faster than WT during serial passage. Replicative senescence and p16INK4a expression was found to be signif-
icantly higher in Trpc1-/-, both during passage and following IL1 stimulation.

Conclusion: Trpc1-/- chondrocytes were less able to maintain a stable chondrocyte phenotype in vitro than WT, indicating
that TRPC1 activity is required for chondrocyte phenotypic stability. TRPC1 loss was associated with early stages of OA
development, while Trpc1-/- mice developed a more severe OA-like phenotype following DMM surgery. Both in vivo following
DMM, andin vitro during passage and following IL1 stimulation, Trpc1-/- chondrocytes demonstrated an increased suscep-
tibility to cellular senescence. These findings suggest that TRPC1 is a protective factor required for cartilage homeostasis
during conditions of physiological challenge.

Disclosure: M. Sambale: None; s. lively: None; O. Espin-Garcia: None; P. Potla: None; C. Pastrello: None;
A. Schaefer: None; J. Bertrand: None; M. Kapoor: None; T. Pap: AbbVie/Abbott, 2, Galapagos, 5, UCB, 2;
J. Sherwood: None.
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Background/Purpose: The synovium is a connective tissue that lines the joint capsule and is emerging as a key contributor
to joint destruction during osteoarthritis (OA). During knee (K)OA pathogenesis, the synovium undergoes substantial
changes including inflammation, cellular proliferation and fibrosis. However, the contributions of distinct synovial cell types,
particularly fibroblasts (major synovial cells), to synovial pathologies in early and late-stages of KOA are unknown. To identify
if distinct cell subtypes and their transcriptomic profiles exist in the synovium during distinct stages of OA disease severity,
we used synovium from early (KL1) and late stages (KL3/4) of radiographic KOA and from a knee OAmouse model and sub-
jected these samples to high throughput transcriptomic technologies such as single nucleus RNA sequencing (snRNAseq),
bulk RNA sequencing, advanced bioinformatics and functional assays.
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Methods: Synovia from early- (n=5; KL=1) and late-stage (n=4; KL=3/4) radiographic KOA patients were subjected to single
nucleus (sn)RNAseq. Bulk RNA sequencing was performed in the synovium of n=6 early and n=8 late-stage radiographic
KOA patients. Knee synovia isolated from naïve (control mice; n=4), 2 weeks (n=3) and 10 weeks (n=4) post-DMM surgery
were also subjected to snRNAseq. Sequencing data was subjected to clustering analysis, differential expression analysis
(to identify transcriptomic profiles), pathway analysis and upstream transcriptional regulator analyses.

Results: Up to 50% of the cells from early and late-stage KOA human synovium were of fibroblast origin (Fig 1). Clustering
analysis identified 8 distinct fibroblast subclusters in the KOA synovium (Fig 2). A phenotypic shift in fibroblast subsets was
observed from early to late stages of KOA (fibroblast clusters 1, 2, 4 and 6 were predominantly associated with early-stage
while fibroblast clusters 0, 3 and 5 were predominantly associated with late-stage OA) (Fig 3). Unique transcriptomic profiles
were identified for each fibroblast subset, some being cell surface markers that were confirmed by immunohistochemistry to
be differentially expressed in the synovium of early or late-stage KOA in vivo. Furthermore, pathway analyses suggest that
the two major fibroblast subclusters, clusters 1 (early) and cluster 0 (late), may play crucial roles in ECM/fibrosis related path-
ways. Computational analysis has also identified putative upstream transcriptional regulators that may play key roles in ECM
regulation and fibrosis. snRNAseq data of mouse synovium also identified some overlapping fibroblast clusters in human
and mouse synovium. Specifically, late-stage cluster 0 identified in human snRNAseq analysis showed expansion in mouse
synovium 10 weeks post DMM surgery compared to 2 week-DMM and naïve (control) synovium. Current efforts are
focussed on targeting select transcription factor(s) using in vitro and in vivo gain and loss of function studies to identify their
role in OA synovial pathology.

Conclusion: snRNAseq analysis has led us to identify distinct synovial fibroblast subsets with unique transcriptomic profiles
in early and late-stages of KOA that may play a key role in driving OA synovial pathology.

Disclosure: K. Thavaratnam: None; E. Gracey: None; A. Ratneswaran: None; J. Rockel: None; S. Vohra: None;
C. Pastrello: None; I. Jurisica: None; s. lively: None; S. Dupont: None; R. Rampersaud: None; N. Mahomed: AIC,
4, ARTHURHEALTH CORP, 3;R. Gandhi: None;D. Elewaut: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
2, galapagos, 5, Janssen, 6; M. Kapoor: None.
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Background/Purpose: Synovial pathology is an active component of osteoarthritis (OA) that has been linked to disease
progression and pain in patients. Macroscopic and microscopic grading systems for synovial pathology in human OA have
been extensively described. However, a comprehensive histologic scoring system for murine models of OA is lacking. Thus,
we sought to develop a reproducible approach and set of recommendations for evaluation of synovial changes in murine
models of OA.

Methods: Coronal sections from murine knee joints as part of other studies were used as follows: 1. Hematoxylin and Eosin
(H&E) or Toluidine Blue (T-Blue) stained sections from mice 6 weeks after destabilization of medial meniscus (DMM) or sham
surgery and age matched naïve controls (n=5/group), 2. Safranin O (Saf-O) sections frommice 16 weeks after DMM or sham
surgery (n=5-6/group), 3. T-Blue sections frommice 16 weeks after DMM or sham surgery (n=10/group), 4. T-Blue sections
from 12 weeks after partial meniscectomy (PMX) or sham surgery (n=10/group), 5. H&E sections from 12 weeks after PMX
or sham surgery (n=5/group). Four blinded readers graded four pathological features (hyperplasia, cellularity, inflammation,
and fibrosis) at four anatomic locations (lateral and medial femoral gutters, and lateral and medial tibial gutters) using midjoint
sections. Inter-reader reliability tests (IRR) (Kendall’s coefficient of concordance (W) for hyperplasia, inflammation, and cellu-
larity; Fleiss Kappa test (κ) for fibrosis) were performed to assess agreement between readers.
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Results: IRR measures (Table 1) demonstrate that there was acceptable to very good agreement between raters. Inflamma-
tion scores were excluded because of poorer concordance between readers and overlap with the cellularity assessment.
Increased hyperplasia and cellularity and a trend of increased fibrosis were observed in the medial tibial and medial femoral
gutters compared to controls 6wks after DMM (Fig 1A-C). At 16-weeks post-DMM, significant increase in cellularity and
fibrosis were observed in the medial side with no significant hyperplasia (Fig 1D-F). No significant lateral changes were
observed in any of DMM groups. At 12 weeks after PMX, a significant increase in hyperplasia, cellularity and fibrosis were
observed in the medial gutters compared to sham mice (Fig 1G-I). Increased cellularity and hyperplasia were evident in the
lateral gutters of PMX mice. Additionally, we assessed 4 sections/knee from PMX mice and found that synovial changes
were consistent from section to section (Fig 2). Finally, we assessed the effect of different stains on IRR (Table 1). Higher reli-
ability was observed using H&E and T-blue stains.

Conclusion: Based on our findings, we suggest evaluating 3 pathological features at 4 anatomic areas of the joint to assess
synovial pathology in murine models of OA. A minimum of 3 readers are recommended, for which the IRR should be deter-
mined. A single midjoint section is likely sufficient for analysis, and a careful choice of stain should be considered. It is impor-
tant to note that these recommendations are considered an initial step to allow comparison across labs and models, and to
be used to guide more detailed subsequent analyses.
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Background/Purpose: Osteoarthritis (OA) is the most common joint disorder, and growing evidence has identified inflam-
mation to be a major driver of disease progression. During disease, the synovium is identified as a reservoir of inflammatory
mediators and immune cells, primarily consisting of monocyte/macrophages.1 CD14, a co-receptor of inflammatory toll-like
receptor signaling and a macrophage-activation-related protein, has been identified within synovial fluid and positively asso-
ciated with joint space narrowing and knee pain.2 We previously reported that global genetic CD14 deficiency in mice pro-
tects against OA-associated bone-remodeling and pain-related joint dysfunction.3 Thus, we hypothesize an anti-CD14
therapeutic will mediate inflammatory activation in the synovium during OA, and mitigate disease progression
and pain.

Methods: OA model (n=12-14): We performed destabilization of the medial meniscus (DMM) surgery to induce OA in skel-
etally mature (10-12 wk old) C57BL/6 mice.3 Intervention:Mice were treated intra-articularly with either an anti-CD14 mono-
clonal antibody (mAb, clone biG53) or an IgG2a control (both 0.5mg/kg), two dosing strategies were tested: 1) Prevention
strategy:mice received anti-CD14 or IgG control weekly x 3 doses, starting 48 hrs post DMM. 2) Treatment strategy: mice
received 3 weekly injections beginning 4 wks post DMM. Behavioral analysis: Evaluation of spontaneous cage behaviors
was performed via the laboratory animal behavior observation registration and analysis system (LABORAS, Metris).3 Paw
weight bearing analysis was performed via the advanced dynamic weight bearing (ADWB, Bioseb) system.4
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Immunohistochemistry (n=3): In a separate early dosing 4-wk study, whole knee joints were fixed, decalcified, paraffin
embedded, and sectioned. Sagittal sections underwent antigen retrieval and overnight incubation with primary antibodies
(monocyte: Ly6C/D, macrophage: CD64), followed by incubation with fluorescent secondary antibodies, and lastly cover-
slipped with mounting medium containing DAPI nuclear dye and imaged.

1Sanchez 2012 2Lieberthal 2015 3Sambamurthy 2018 4Krug 2019

Results: Prevention strategy: Early CD14 blockade increased total distance traveled and rearing time at 4- and 8-wks post
DMM, compared to control mice (p< 0.05) (Fig. 1). Front to rear paw weight ratio 8-wks post DMM had a strong decreasing
trend (p=0.057) in CD14 inhibitor treated mice compared to controls (Fig. 1). Treatment strategy: When treatment was
delayed (4 wks post-DMM), no significant behavior or weight bearing changes were observed between groups (Fig. 2). Eval-
uating inflammation, early CD14 blocked increased the presence of Ly6C/G+ cells within the synovial lining layer compared
to control at 4-wks post DMM (Fig. 3). Few CD64+ cells were observed (Fig. 3).

Figure 1: Spontaneous behavioral testing results from the early CD14 blockade groups. LABORAS behavioral analysis of the change from pre-op
in total distance traveled (m) and time spent rearing (s). ADWB weight bearing analysis of the change from pre-op of front to rear paw & weight %
ratio. *p<0.05 Student’s T-test.

Figure 2: Spontaneous behavioral testing results from the late CD14 blockade groups. LABORAS behavioral analysis of the change from pre-op in
total distance traveled (m) and time spent rearing (s). ADWB weight bearing analysis of the change from pre-op of front to rear paw & weight %
ratio. *p<0.05 Student’s T-test.
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Conclusion: Results revealed early delivery of a CD14 blocking mAb after DMM injury was more effective at improving
mobility, compared to delayed dosing. Immunostaining suggests that anti-CD14 treatment may be modulating myeloid cell
activation, clearance, or differentiation within the synovium during OA progression. Results provide significant support for
further evaluation of CD14 as a therapeutic for painful OA.

Disclosure: K. Burt: None; V. Nguyen: None; L. Murphy: None; D. Herbert: None; R. Mauck: None;
C. Scanzello: None.
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Background/Purpose: Osteoarthritis is associated with bone changes such as subchondral sclerosis, bone marrow
lesions, and osteophyte formation (Donel S, 2019). Prior work has demonstrated that CD14-deficient mice show signifi-
cantly less OA-associated subchondral bone (Sambamurthy N, 2018). CD14 is a GPI-anchored surface protein and co-

Figure 3: Immune cell presence following DMM. Fluorescent images of mice from IgG control and CD14 blockade treated mice (n=3) at 4 wks post
DMM, stained for a general myeloid cell marker (Ly6C/G) and mature macrophage marker (CD64). Synovium (syn) is labeled with the lining layer
indicated (white dashed line). Scale bar = 50μm.
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receptor for several inflammatory TLRs, and is highly expressed in myeloid cells including osteoclast precursors (Zanoni, I
2013; Xue, J 2020). TLR activation can both activate and inhibit osteoclastogenic potential. Therefore, using a
CD14-deficient mouse model we hypothesized that inhibitory effects of TLR-stimuli on RANKL-mediated osteoclast
differentiation would be ameliorated in CD14 deficient cells.

Methods: Cell isolation and culture (n=3-5): Bone Marrow was isolated from femurs and tibiae of skeletally mature (10-12
wk old) C57BL/6 (WT) and CD14-deficient mice. Following 24 hr suspension culture, cells were cultured in complete DMEM
with 30 ng/mL M-CSF, for 5 days to expand osteoclast precursors (macrophages). Cells were passaged on day 6 and cul-
tured (24 well plate, 50,000 cells/well) in the presence or absence of RANKL (100 ng/mL). In a separate study, cells were
stimulated with a TLR4-stimulus (LPS, 1 ng/mL), soluble CD14 (1 μg/mL), and a TLR4-inhibitor (CLI-095, 1 μg/mL).

Osteoclast staining and image analysis: Cells were stained for Tartrate-resistant acid phosphatase (TRAP) on days 3 and
4 after addition of RANKL. Cells were imaged at 10x (3 images/well over 4 wells per timepoint) and quantified (% area cov-
ered) using ImageJ (NIH) and CellProfiler. Number of osteoclasts (cells with >3 nuclei) per 10X field was also quantitated.
Multiple unpaired t-test were performed with Holm-Sidak correction.

Results: CD14-deficient cells showed more rapid differentiation than WT cells at baseline (Fig. 1). Numbers of osteoclasts
(Fig. 1E) and area of the plate covered by osteoclasts (Fig. 1F) were higher in CD14-deficient cells on day 3 and day
4 (p< 0.001 and p < 0.05, respectively). TLR4-stimuli: With LPS stimulation, CD14-deficient cells differentiated more quickly
compared to WT at day 3 (p< 0.001) (Fig. 3G). LPS stimulation led to a 77% decrease of osteoclastogenesis in the WT cells,
but only a 7.5% decrease in osteoclastogenesis on the CD14-deficient cells (Figure 2G, 3G) Addition of CLI-095 mitigated

Figure 1: TRAP staining and quantification of osteoclasts at baseline: WT osteoclasts on days 3 and 4 (A,C) and CD14-/- (B,D) . Quantification of
osteoclasts/field (E), % Area of frame of osteoclasts (F) *p<.05, ***p<.001 compared to WT. Scale bar 100 μM
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some inhibitory effects of LPS in WT, but had a synergistic effect on CD14-deficient cells (Fig 3H). The addition of sCD14
inhibited osteoclastogenesis in the CD14-deficient group, both with and without LPS.

Conclusion: Our results show that at baseline, CD14-deficient osteoclasts precursors differentiate more quickly than WT
cells. Further, during TLR4 stimulation studies, CD14-deficient cells were protected from LPS-TLR4 mediated inhi-
bition of osteoclastogenesis, compared to WT cells. Though mechanism of early differentiation remains unclear, with
possible intervention of TLR-ligand production during differentiation, further work will investigate this production, and further
effects of OA-relevant TLR ligands on osteoclastogenesis in the setting of CD14 deficiency or blockade.

Figure 2: TRAP staining of Osteoclasts treated with TLR4 inhibitor and soluble CD14: Osteoclasts derived from WT (A,B,C) and CD14-deficient
precursors (D,E,F) treated with RANKL, RANKL + CLI-095, and RANKL+ sCD14, respectively. Quantification of RANKL treatment at day
3 (G) and all treatments at day 4 (H).**p < .01 compared to WT, ***p < .001 compared to RANKL within mouse strain. Scale bar 100 μM

Figure 3: TRAP staining of osteoclasts treated with LPS: Osteoclasts derived fromWT (A,B,C) and CD14-deficient cells (D,E,F) treated with RANKL
+ LPS, RANKL + LPS + CLI-095, and RANKL + LPS + sCD14, respectively. Quantification of RANKL + LPS treatment at day 3 (G, *** p < .001
compared to WT) and all treatments at day 4 (H). ***p < .001 compared to RANKL + LPS within mouse strain. † p<.001 compared to WT within
treatment. Scale bar is 100 μM.
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Background/Purpose: Osteoarthritis (OA) is the most prevalent joint disease, accounting for 50% of the musculoskeletal
burden. Inflammation plays a crucial role in the development of OA and is often accompanied by synovial fluid acidosis
and an acidic extracellular environment.As OA progresses, chondrocytes experience changes in osmolarity and acidity in
their surrounding environment. However, the mechanism by which chondrocytes detect and respond to acidic stress is cur-
rently unknown. Recently, there has been growing interest in the role of proton-sensing GPCRs such as Ovarian Cancer
G-Protein Coupled Receptor (OGR1 or GPR68) in musculoskeletal tissues. Nevertheless, the expression and function of
OGR1 in cartilage during OA remain unexplored. This study aims to examine whether the OGR1 contributes to the regulation
of inflammation during OA progression.

Methods: High throughput RNA-Seq data (GSE114007) in healthy donors and OA cartilage was analyzed to determine the role
of proton-sensing orphanGPCRs during OA pathogenesis. Primary humanOA chondrocytes were obtained from discarded car-
tilage of patients undergoing arthroplasty. siRNAmediated OGR1 knockdownwas used to determine its role in inflammatory sig-
naling in human chondrocytes. Activation of OGR1 was done by treating chondrocytes with Ogerin and activity was measured
using Ca+ release and fluorescent based biosensor assay. Western immunoblotting was performed to analyze the expression
at protein level. Statistical analyses were performed using one-way analysis of variation (ANOVA) with Tukey’s post-hoc tests.

Results: Differential gene expression analysis of RNA-seq data identified OGR1 was highly expressed in human OA carti-
lage. Immunohistochemistry and qPCR further confirmed the expression of OGR1 in human OA cartilage and in chondro-
cytes treated with IL1β. Low density array analysis of OGR1 knockdown showed that silencing of OGR1 significantly
induced the expression of various inflammatory cytokines and chemokines including IL6, NOS2, CSF2, CXCL6, CCL3,
CXCL2. Interestingly, Ogerin mediated OGR1 activation in chondrocytes repressed the expression of these inflammatory
genes suggesting the role of GPR68 in the regulation of inflammatory gene expression. Furthermore, MAPK inhibitors stud-
ies showed that inhibition of ERK and P38 MAPK pathways significantly reverse the effect of OGR1 knockdown on the
induction of IL6 gene expression in IL1β stimulated OA chondrocytes. These data suggest the involvement of ERK1/2 and
P38 MAPK signaling in OGR1mediated regulation of inflammatory genes in chondrocytes during OA pathogenic conditions.

Conclusion: Our data suggest that OGR1 is highly expressed in human OA cartilage and regulates inflammatory gene
expression via MAPK activation. Our results showed the involvement of OGR1 in the inflammatory pathways and highlights
its potential as a therapeutic target for OA treatment. Exploring the mechanisms through which OGR1 influences the devel-
opment of OA could offer novel perspectives and lead to the development of novel therapies that can modify the course of
the disease for individuals with OA.
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Background/Purpose: Osteoarthritis (OA) is the major cause of joint failure. Increasing evidence suggests that activation of
fibrinolysis is involved in the pathogenesis of OA. Here we used gene expression, proteomic, in vitro assays, and mouse
models to further define the role of fibrinolysis in OA.

Methods:Gene expression in synovial membranes from individuals with early- or end-stage OA and healthy individuals were
analyzed, and ELISA and immunohistochemistry on human OA synovium and cartilage samples performed. Genetic and
pharmacologic studies were performed targeting plasmin, tPA, uPA in an OA mouse model. We performed MicroPET/CT
imaging studies on mouse OA model to further define the role of uPA in OA pathogenesis.

Results: We identified dysregulated expression of plasmin and the plasmin activators tPA, uPA and uPA receptor uPAR in
human OA joints. Pharmacologic blockade of plasmin attenuated the progression of OA in DMM mice, while genetic defi-
ciency in plasmin activator inhibitor PAI-1 or injection of plasmin protein exacerbated OA in DMM mice. We detected
increased uptake of uPA/uPAR in mouse OA joints by microPET/CT imaging. Further in vitro studies identified that plasmin

Figure 1. Key molecules in fibrinolysis pathways are dysregulated in human OA joints (A) Unsupervised hierarchical clustering of uPA and uPAR
expression in microarray dataset on synovial membranes from healthy individuals (n=7) or those with early- (n=10) or end-stage OA (n=9). Scale
bar indicates z score. (B) ELISA analysis of plasmin levels in knee joint synovial fluids from individuals with OA (n=6), ACL tear (n=8), DMT (n=3)
and in the plasma from healthy individuals (n=8). (C, D) ELISA analysis of activated uPA (C) or uPAR (D) levels in synovial fluid of knee joints and
serum from individuals with confirmed OA (n=10). (E) Representative images from immunohistochemical staining of tPA, uPA, uPAR, and isotype
control in damaged knee cartilage (left) and synovium (right) of OA from individuals underwent total knee replacement. The arrowhead indicates
positive staining for tPA, uPA, and uPAR. For panels B-D, data are the mean ± SEM of duplicates or triplicates and are representative of ≥2 inde-
pendent experiments. *P < 0.05, **P < 0.01, and ***P < 0.001 by t test or one-way ANOVA. For panel E, scale bar, 200μm; cartilage and synovial
tissues from n = 5 individuals were analyzed and the representative images were shown.
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Figure 2. Genetic deficiency or pharmacological blockade of plasmin attenuates OA in mice (A) Representative cartilage degeneration in Safranin-
O–stained sections of the medial region of stifle joints from plg+/+ (n=10) and plg-/- (n=5) male mice 20 weeks after DMM, and quantification of the
cartilage degeneration. (B) Representative cartilage degeneration in Safranin-O–stained sections of the medial region of stifle joints from C57B/6J
mice treated for 12 weeks with intra-articular injected plasmin (n=10) or PBS (n=10), and quantification of the cartilage degeneration. (C, D) Rep-
resentative cartilage degeneration in Safranin-O–stained sections of the medial region of stifle joints from C57B/6J mice subjected to DMM and
treated with intra-articular injection of anti-plasmin antibody (n=10), α2-macroglobulin (n=10), or PBS (n=10) (C), or with i.p. injection of tranexamic
acid (n=6) or PBS (n=6) (D) for 12 weeks, and quantification of the cartilage degeneration. Arrowheads indicate areas of cartilage degeneration.
Scale bars, 200μm. All data are the mean ± SEM of triplicates and are representative of three independent experiments. *P ≤ 0.05, **P ≤ 0.01
by t test or one-way ANOVA.

Figure 5. Another key fibrinolysis molecule uPA and its receptor uPAR also play critical roles in the pathogenesis of OA (A, B) Representative car-
tilage degeneration in Safranin-O–stained sections of the medial region of stifle joints from plau+/+ (n=10) and plau-/- (n=9) (A), and plaur+/+ (n=9)
and plaur-/- (n=9) mice (B) 20 weeks after DMM, and quantification of the cartilage degeneration. Arrowheads indicate areas of cartilage degener-
ation. Scale bar, 200μm. (C, D) MicroPET/CT imaging of mouse knee joints 20 weeks after DMM or sham surgery, and quantification of relative
68Ga uptake levels in these joints (n=7). Mice were i.v. injected with 68Ga-NODAGA-AE105 (C), or 68Ga-NODAGA-AE105 plus unlabeled
AE105 (D). (E, F) qPCR analysis of relative mRNA expression levels of OA-related inflammatory, degradative mediators as well as VEGFα in synovial
tissues from plau+/+ (n=5) and plau-/- (n=5) mice (E) or plaur+/+ (n=5) and plaur-/- (n=5) mice (F) 20 weeks after DMM. Data are the mean ±
SEM of duplicates or triplicates and are representative of ≥2 independent experiments. NS P > 0.05, *P ≤ 0.05, ** P ≤ 0.01, and *** P ≤ 0.001
by t test.
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promotes OA development through multiple mechanisms including the degradation of lubricin and cartilage proteoglycans,
activation of matrix metalloproteinases (pro-MMPs), and induction of inflammatory and degradative enzymes.

Conclusion: Our results demonstrate that fibrinolysis contributes to the development of OA through multiple mechanisms.
We demonstrated that uPA and uPAR contribute to OA by activating the PI3K, PDK1, AKT, and ERK signaling cascades
which mediate the production of inflammatory and degradative enzymes. Together, our results suggest that therapeutic tar-
geting of the fibrinolysis pathways provides the potential to reduce development of OA.

Disclosure: Q. Wang: None; h. Wong: None; A. Bai: None; Z. Love: None; C. Chu: None; W. Robinson: None.
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Background/Purpose: Mast cells in the osteoarthritis (OA) synovium correlate with disease severity. This study aimed to
further elucidate the role of mast cells in OA by RNA-Seq analysis and pharmacological blockade of the activity of histamine,
a key mast cell mediator, in murine OA.

Methods: WeexaminedOA synovial tissues and fluids by flow cytometry, immunostaining, single-cell and bulk RNA-Seq,
qPCR, and ELISA.Cetirizine,a histamine H1 receptor (H1R) antagonist, was used to treat the destabilization of the medial
meniscus (DMM) mouse model of OA.

Results: Flow cytometry and immunohistology analysis of OA synovial cells detected the frequencies of KIT+ FcεRI+ and
TPSAB1+ mast cells. Single-cell RNA-Seq of OA synovial cells identified the expression of prototypical mast cell markers
KIT, TPSAB1, CPA3 and HDC, as well as distinctive markers HPGD, CAVIN2,IL1RL1, PRG2, and CKLF, confirmed by bulk

Single cell RN-seq of OA synovial tissues. (A) Detection of major cell types present in OA synovial tissues including mast cells, synovial lining fibro-
blasts (SLF), synovial sub-lining fibroblasts (SSF), endothelial cells (EC) , muscle cells (MC), T B cells. (B) Mast cells expressing high level of TPSAB1
and IL1RL1 genes.
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RNA-Seq and qPCR.A mast cell prototypical marker expression score classified 40 OA patients into three synovial patho-
types: mast cell-high, -medium, and -low. Additionally, we detected mast cell mediators including histamine, tryptase
AB1, CPA3, PRG2, CAVIN2, and CKLF in OA synovial fluids. Elevated H1R expression was detected in human OA syno-
vium, and treatment of mice with the H1 receptor antagonist cetirizine reduced the severity and OA-related mediators
in DMM.

Conclusion: Based on differential expression of prototypical and distinct mast cell markers, human OA joints can be strat-
ified into mast cell-high, -medium, and -low synovial tissue pathotypes. We further show that pharmacologic blockade of
histamine activity reduces development of OA in mice, suggesting that targeting of the mast cell mediator histamine has
the potential to provide benefit in subsets of OA in which mast cells contribute to pathogenesis.

Disclosure: S. Younis: None; A. Bai: None; h. Wong: None; Z. Love: None; Q. Wang: None; W. Robinson: None.
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Background/Purpose: A ketogenic diet (KD) has beneficial effects in preclinical models of a variety of systemic autoimmune
diseases. In this study, we set out to evaluate whether KD would alter OA outcomes in a commonly-used mouse model.

Methods: Adult male B6 mice (n=6 per group) had disruption of the medial meniscus (DMM) surgery performed on a unilat-
eral knee joint, then were placed in clean cages and fed a standard chow diet or KD (carbohydrates replaced by plant-based
oils including medium-chain triglycerides). A second set of mice were fed KD or chow and had sham DMM surgery per-
formed. Pain sensitivity around the operated knee was tested by a handheld algometer at baseline, 2, 4, and 6 weeks after
DMM and analyzed with a mixed-effects model. Eight weeks after DMM, mice were sacrificed, knee joints fixed, paraffin-
embedded, stained with Safranin-O and histologically graded for OARSI score. Serum cytokines were evaluated with a
Bioplex-pro 23 assay. Serum lipopolysaccharide (LPS) was determined by chromogenic assay. Gut microbiome analysis
was performed via 16S sequencing.

Results: KD mice had worse histologic OA compared to chow diet mice (Figure 1) (OARSI score 4.0±1.8 mean±SEM
vs. 2.5±0.4, P=0.03) despite losing weight on KD (final weight chow: 31±0.7 vs. 25±0.7g, P=2E-4). OARSI scoring was
no different in sham mice (1.25±0.2 vs. 1.13±0.3, P=0.8); sham mice lost a similar amount of weight on KD (chow: 33
±0.6 vs. 29±0.8, P=0.002). Pain sensitivity was similar at baseline in DMM mice (P=0.9) and sham mice (P=0.2); however,
KD mice demonstrated increased pain sensitivity, evidenced by reduced algometry force-at-paw-withdrawal, in both
DMM (mixed effects model P=0.03) and sham (mixed effects model P=0.04) (Figure 1). LPS was reduced in KD-DMM mice
vs. to chow-DMMmice (P=0.04), but no different in KD-Shammice vs. chow-Shammice (P=0.1). Microbiome analysis dem-
onstrated several significantly different clades between KD and chow diet. Lactobacillus, Blautia, and Clostridium were all
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correlated with better histology and pain outcomes, whereas Bacillales and Oscillospira were correlated with worse histol-
ogy and pain outcomes.

Conclusion: Initiation of a KD immediately after DMM induction in mice is associated with worse histologic and pain out-
comes, findings which correlate with disruption of particular gut microbiome clades. Further research is needed to evaluate
the effects of KD initiation prior to OA induction, as well as pathophysiological investigations into this observed phenotype.

Disclosure: M. Barrett: None; G. Dyson: None; M. Khan: None; N. Hanebutt: None; C. Miranda: None; L. Schlupp:
None; E. Holmlund: None; M. Jeffries: None.
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Background/Purpose: Viral infections have been implicated as major factors in autoimmune disease but demonstrating
causality is often challenging. We found that neonatal infection with a roseolovirus (murine roseolovirus, MRV) resulted in
transient thymic atrophy, CD4+ T cell depletion, and disruption of central tolerance. Although mice recovered from infection,
we observed durable immune dysregulation manifested as autoimmune gastritis and a broad repertoire of autoantibodies. In
these studies, we found that additional immune stimulation resulted in systemic autoimmunity.

Methods: We developed a mouse model in which neonatally infected C57BL/6 mice were treated with a toll-like receptor
7 (TLR7) agonist as adults to induce a lupus-like phenotype. Histology, immunofluorescence, ELISA, transcription analysis
as well as flow cytometry were used to characterize disease and evaluate immune dysregulation. We used depletion and
adoptive transfer experiments to identify the contribution of specific cell types to disease.

Results: We found that MRV replication during the first seven days of life induced a loss of central tolerance and develop-
ment of autoimmune gastritis and autoantibodies, including those typically associated with autoimmune connective tissue
disease. Interestingly, treatment with a TLR7 agonist induced a systemic autoimmune disease with characteristics observed
in systemic lupus erythematosus, including splenomegaly, cytopenia, positive ANA, and multi-organ system inflammation in
mice. In C57BL/6 mice, this lupus-like disease was only observed after neonatal MRV infection. Although a feature of MRV-
induced lupus-like disease was significant thymic disruption, we did not observe MRV reactivation after TLR7 stimulation.
We also observed major changes in the phenotype of T and B cells in the blood and spleen, suggesting a shift in the number
and activation of different subsets. Moreover, we found that T and B cells play different roles in development of disease.

Conclusion:We have shown that MRV induces autoimmune after neonatal infection in a murine system. Moreover, our data
suggest that neonatal MRV infection not only induces mild, organ-specific autoimmunity, but also results in durable immune
dysregulation and predisposition to severe systemic autoimmunity after additional immune stimulation.

Disclosure: T. Bigley: None; E. Xue: None; L. Zhu: None; L. Yang: None; w. Yokoyama: None.

Abstract Number: 0887
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Background/Purpose: Nephritis is one of the most severe manifestations of lupus, affecting 40-70% of patients. Though
immune-targeted therapies have improved, a significant number of patients experience renal damage and even progression
to end-stage renal disease (ESRD). Recently, sodium and glucose cotransporter 2 inhibitors (SGLT2i) have proven effica-
cious in preventing adverse renal outcomes in patients with a variety of chronic diseases. The mechanisms of protection
by SGLT2i include their capacity to modulate hypoxia and fibrosis. Other literature supports the role of local hypoxia in the
lupus nephritis (LN) kidney in driving pathogenic immune cell function, including in CD8 T cells. Here, we hypothesized that
by alleviating hypoxia, SGLT2i will modulate local inflammation and fibrosis in LN.

Figure 1. Immunomodulatory effects of dapagliflozin on lupus prone mice. 10 weeks old MRL/lpr female mice were daily treated for 10 weeks with
dapagliflozin at 10 mg/kg by gavage or received same volume of vehicle. A) MRL/lpr female mice receiving vehicle show increased inflammation in
peripheral lymph nodes, compared to B) aged matched MRL/lpr mice treated with dapagliflozin. Asterix point to inflamed peripheral lymph nodes
(LNs). C) Germinal center B cells were decreased in the spleen of MRL/lpr female mice treated with dapagliflozin for 11 weeks. D) Production of
autoreactive dsDNA antibody-secreting cells (ASC) in the spleen was significantly reduced by dapagliflozin therapy. E) T follicular regulatory T cells
(TFHregs) were less numerous in the germinal centers (GCs) and contiguous areas in the LNs of control mice, compared to F) the significant accu-
mulation of TFHregs in GCs of dapagliflozin-treated mice. 200x magnification pictures. Scale bars = 100 μm. n = 8-10 mice/group. Unpaired t test,
Mann Whitney test: *, p ≤ 0.05, **, p ≤ 0.005.
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Methods: Ten weeks old MRL/lpr female mice were treated daily with dapagliflozin at 10 mg/kg or vehicle by gavage for
11 weeks. Sera was collected to measure autoantibodies and creatinine by ELISA. Immune cells and Sodium and Glucose
Co-Transporter 2 (SGLT2) expression were quantitated in the spleen, lymph nodes (LNs) and kidneys by flow cytometry and
immunofluorescence. Inflammation, fibrosis, and infiltration by CD8 T cells or regulatory T cells were assessed in the kidneys
of MRL/lpr mice at baseline and 11 weeks after starting SGLT2i therapy.

Results: Consistent with a slow induction of SGLT2i therapeutic effect in humans and despite the efficient targeting of SGLT2
in MRL/lpr mice, proteinuria was not affected after 11 weeks of daily SGLT2i administration. Unexpectedly SGLT2i therapy had
a remarkable impact on the formation of germinal centers (GCs) (vehicle vs. dapagliflozin: *, p = 0.0205) and the production of
autoreactive plasma cells in the spleen (vehicle vs. dapagliflozin: **, p = 0.009). In line with the induction of regulatory T cells by
SGLT2i in diabetic kidney disease, T follicular helper cells with a regulatory phenotype significantly increased in the GCs of mice
treated with dapagliflozin (vehicle vs. dapagliflozin: **, p = 0.003). In addition, skin and lymph node inflammation were attenu-
ated by SGLT2i. However, inflammatory cell infiltration in the kidney was not affected by SGLT2i.

Conclusion: Despite modest effects on kidney inflammation, SGLT2i surprisingly modulated splenic autoreactive GCs via
significant accumulation of T follicular regulatory T cells, impairing the production of autoreactive plasma cells. One of the
potential explanations for the modest kidney effects is the rapid disease progression in MRL/lpr mice and the slow therapeu-
tic induction with SGLT2i. Thus, future studies are planned in NZB/NZW mice treated for longer periods of time and with
combined immune suppressive therapy.

Supported by a Lupus Mechanisms and Targets Award from the Lupus Research Alliance

Disclosure: J. Rangel-Moreno: None; M. Garcia-Hernandez: None; M. O’Connell: None; D. Krenitsky: None;
M. Ossa-Echeverri: None; M. Lusco: None; J. Looney: None; J. Anolik: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex, heterogeneous autoimmune disease. There is
still a high unmet need to improve current treatment options. Type 1 interferon (IFN) has recently been validated as clinical
target for SLE.

CXCR4 antagonist IT1t has shown to selectively induce an immunomodulating profile through downmodulation of IFN-α
release by plasmacytoid dendritic cells (pDCs)1. Functionally selective immunomodulators derived from IT1t, with low/no
CXCR4 antagonism and increased immunomodulating activity, not limited to the control of type 1 IFN, have been discovered
and may represent a novel therapeutic approach for interferonopathies, like SLE.
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In vivo efficacy of one representative compound, ER000145 was evaluated in (NZB x NZW) F1 mice. This spontaneous
lupus mouse model is sharing several pathophysiological features of human SLE, with clear kidney development starting
around 22 weeks of age.

Methods: As of 24 weeks of age female (NZB x NZW) F1 mice received daily intraperitoneal (ip) administrations of
ER000145 at either 3, 10 or 30 mg/kg for 16 weeks. Cyclophosphamide was administered once a week at 50 mg/kg ip as
positive control. Body weight was recorded twice per week and proteinuria were measured weekly up to week 40 of age. At
week 40 of age, kidney function readouts were performed by assessing the levels of blood urea nitrogen (BUN) and creatinine.
At week 24, 34 and 40 of age, anti-dsDNA antibody titers were evaluated by ELISA. After 16 weeks of treatment, mice were
sacrificed and cytokine levels were determined in serum using ELISA. Furthermore, kidneys were prepared for histopatholog-
ical scoring using hematoxylin and eosin (H&E) staining for assessment of nephritis. In addition, spleen and bone pathology
was performed to assess potential for immunosuppression using haematological and histological endpoints.

Results: Daily treatment of mice for 16 weeks with ER000145 did not show compound-induced body weight loss. Signifi-
cant dose-dependent decreases in proteinuria, BUN levels and anti-ds DNA antibody titers were shown at week 40 of age
for the 10 mg/kg and 30 mg/kg ER000145 treatment groups versus the vehicle control group. Despite overall low systemic
cytokine levels, a reduction of serum TNF-α and IL-6 was observed for mice treated with ER000145. Histopathological anal-
ysis of the kidney confirmed a significant dose-dependent reduction of glomerular and tubular scores upon ER000145 treat-
ment versus the vehicle control group at week 40 of age, confirming the inhibition of nephritis development. Haematology
and histopathology of lymphoid organs showed no overt cell atypia nor cell depletion, a histological profile consistent with
an absence of immunosuppression as opposed to the cyclophosphamide-treated group.

Conclusion: ER000145 showed robust and dose-dependent efficacy upon once daily ip treatment for 16 weeks in (NZB x
NZW) F1 lupus-prone mice. No signs of immunosuppression were detected.

Based on these promising efficacy data obtained in vivo with ER000145, orally available functionally selective immunomod-
ulators are currently being developed as a potentially novel and innovative treatment option for SLE.

1 Smith et al. Sci Adv. 2019 ;5(7)eaav9019

Disclosure: H. ASNAGLI: Ermium Therapeutics, 3; S. TESSIER: Ermium Therapeutics, 3; M. FOSTER: Citryll BV,
2, Ermium Therapeutics, 2; S. DENIES: Ermium Therapeutics, 2; E. HOEBEN: Ermium Therapeutics, 2;
J. CROUZET: Ermium Therapeutics, 4; A. VAN DER AA: Ermium Therapeutics, 4.
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Background/Purpose: Diffusealveolar hemorrhage (DAH) is an infrequent but life-threatening complication in patients with
systemic lupus erythematosus (SLE). Cells of the monocyte/macrophage lineage are essential to the pathogenesis of lung
hemorrhage.An increasing number of research proved that Axl receptor tyrosine kinase(AxlTK)was especially highly
expressed in macrophages. In this study, we explore whether AxlTK affects pathogenesis in DAH mice model by regulating
macrophage polarization.

Methods: Bone marrow cells were obtained from femurs and tibias of Axl KO and WT Mice. Bone marrow-derived macro-
phages (BMDMs) were stimulated with 50ng/ml LPS and 20 ng/ml IFN-γ to promote M1 polarization, or 50ng/ml IL-4 to
induce M2 polarization, respectively. Then, macrophages were examined by flow cytometry (FCM). At 8-10 weeks of age,
wild type (WT) and Axl KO mice received a single intraperitoneal injection of 1 ml of pristane. After 14 daysof incubation, lung
tissues were harvested and stained with H&E. And single-cell suspensions from lungs tissues were stained with the corre-
sponding Ab mixtures for marking M1 and M2 macrophages. Cells were analyzed using a flow cytometry system.

Results: The expression of iNOS(M1 marker)and CD206(M2 marker) on BMDMs were significantly decreased in Axl KO
compared toWTmice, respectivety. Significantly, lungs tissues from Axl KOmice with no or partial or complete hemorrhage,
whereas those from WT mice showedpartial or complete hemorrhage in pristane-induced DAH micemodel. Mechanically,
the expression of iNOS on macrophges in lungs tissues of Axl KO mice also showed a significantly decreased, while the
expression of CD206 were slightly increased as compared to WT mice.

Conclusion: AxlTK may promotes macrophage polarization towards M1 and M2and ameliorates pristane induced diffuse
alveolar hemorrhage in mice.

Figure1 BMDMs from WT and Axl KO mice were induced M1 and M2
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Figure2 Axl KO mice were prevented pristane induced diffuse alveolar hemorrage
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease that affects multiple end
organs including the brain. Despite a prevalence of over 50% in SLE patients depending on the attribution model, neuropsy-
chiatric symptoms of SLE (NPSLE) are among the least understood complications. Notwithstanding the paucity of data
examining underlying mechanisms, accumulating evidence points to microglia, a brain-resident innate immune cell popula-
tion, as a driver of disease. Our group was the first to show that microglial expression of disease-associated genes corre-
lates with the severity of behavioral deficits in a NPSLE model prior to overt systemic disease. Previous data suggest
NPSLE-like disease persists in bone marrow (BM) chimeric MRLlpr/lpr mice (MRL BM MRLlpr/lpr) despite mitigation of sys-
temic disease, suggesting a brain-intrinsic mechanism. However, these findings do not negate the contribution of circulating
mediators of SLE-like disease at subclinical levels (antibodies, proteins, immune cells) to brain dysfunction. Indeed, the
reciprocal chimera (MRLlpr/lpr BM MRL) was not evaluated. Further, radiation impacts microglial function and recipient mice
from this study were not head-shielded.

Methods: Young female CD45.1 (Jackson 033076) and SLE-prone B6.Sle1Sle2Sle3 (B6.TC; Jackson 007228) mice were
used to generate head-shielded reciprocal BM chimeric mice with busulfan treatment to clear remaining BM (CD45.1 BM
CD45.1; B6.TC BM CD45.1; CD45.1 BM B6.TC; B6.TC BM B6.TC). Mice underwent a behavioral tasks and PET imaging
of activated microglia 10 weeks post-transfer. Perfused brains were extracted, meninges were removed and live CD45+

cells were FACSorted from pooled cell suspensions (n=3/group to account for biological variability) for cellular indexing of
transcriptomes and epitopes by sequencing (CITE-seq; 10X Genomics 3’ v3.1).

Results: Introduction of B6.TC BM into CD45.1 hosts yields 95% reconstitution and induces systemic inflammation indica-
tive of SLE-like disease. Conversely, B6.TC hosts receiving CD45.1 BM showed a trend towards dampened SLE-like dis-
ease resulting from only 50% reconstitution. Optimization (increased busulfan, transfer of double CD45.1 BM cells) was
unsuccessful following head-shielded irradiation of B6.TC mice, suggesting that the minor fraction of B6.TC host-derived
progenitors remaining will still outcompete CD45.1 donor progenitors. Similar to NPSLE patients, B6.TCmice exhibit height-
ened anxiety. Anxiety persists in chimeric mice of B6.TC, but not CD45.1, host origin, suggesting that brain-intrinsic defects
in B6.TC mice are required for this behavior. However, impaired motor learning in B6.TC mice is recapitulated by both brain-
intrinsic and hematopoietic-derived defects in B6.TC mice. Analysis of PET tracer uptake and CITE-seq data are pending
and will provide critical insight into the activation status of microglia and other immune cell subsets.

Conclusion: We find that NPSLE manifestations diverge in mechanistic origin within the same organism. Further under-
standing this specificity of brain-intrinsic and/or hematopoietic-derived mechanisms mediating NPSLE will be critical for
developing treatment strategies.

Disclosure: H. Makinde: None; Y. Wang: None; S. Cecilia: None; C. Cuda: None.
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Background/Purpose: The cGAS enzyme is a sensor of cytosolic double-strand (ds) DNA. It serves to detect viruses and
elicits an acute, transient cGAMP-STING mediated type I interferon (IFN) response as part of anti-viral immunity. Recently,
evidence has accumulated pointing to chronic stimulation of cGAS through endogenous (self ) cytosolic dsDNA in the con-
text of a wide variety diseases associated with a type I IFN signature. Clear examples of such auto-inflammatory diseases
include Aicardi-Goutières Syndrome (AGS) and Systemic Lupus Erythematosus (SLE), which can harbour loss-of-function
mutations in the gene encoding a 3’ repair exonuclease, TREX1, which functions to prevent accumulation of cytosolic
dsDNA. Indeed, mice deficient for Trex1 exhibit severe chronic systemic inflammation, which can be completely reversed
by concomitant deletion of cGAS or STING. Other diseases associated with strong activation of cGAS include, among
others, dermatomyositis, age-related macular degeneration, and Parkinson’s disease (PD).

Methods:We report on the discovery and optimization of a novel series of small-molecule inhibitors of cGAS. The molecular
binding mode is supported by crystallography, direct binding assays and multiple enzymatic assay formats. Compounds are
assessed across different cellular contexts (including monocytes, microglia and retinal epithelial cells) using distinct sources
of dsDNA as a stimulus. Lead compounds are prioritized based on DMPK (Drug Metabolism and Pharmacokinetics) prop-
erties, including distribution to the brain in mice. Mouse models have been used to prioritize compounds based on the ability
to suppress acute HSV-mediated cGAS activation and chronic systemic autoimmunity (in Trex1-/- mice).

Results: Best compounds in the series have low nM potency in enzymatic assays using either mouse or human cGAS. No
cross-reactivity with other enzymes that also use ATP or GTP as substrates were detected. Unlike many previously reported
cGAS inhibitors, our compounds exhibit potent inhibition of cGAMP production and IFN response in cells, either stimulated
with an exogenous source of dsDNA or mimicking a pathologic chronic stimulation of the pathway (e.g. using TREX1 defi-
cient monocytes). Likewise, examples of the series display potent inhibition of microglia activation using alpha synuclein
fibrils. The orally bioavailable lead compound, which displayed robust brain distribution, showed dose-dependent inhibition
of autoimmunity across tissue types (PBMCs, kidney, lungs, heart and brain) in Trex1-/- mice and was significantly superior
to the previously reported STING inhibitor, H151. In most cases, inflammation markers were restored to levels of WT mice
within 2 weeks of dosing our cGAS inhibitor to Trex1-/- mice.

Conclusion:We discovered novel cGAS inhibitors and demonstrated their potential in preclinical models as therapeutics to
treat peripheral auto-immune diseases such as AGS and SLE, and neurodegenerative diseases associated with a strong
neuro-inflammation component such as PD.

Disclosure: A. Bourin: None; Z. Hořejší: None; I. Cambré: None; J. Dobiaš: None;M. Klychnikov: None;R. Liboska:
None;M. Smolíček: None; Z. Vavřina: None;W. Haeck: None; H. Klaassen: None;M. Nijs: None; K. Metzger: None;
S. Boland: None; D. De Clercq: None; S. Allasia: None; G. Carlens: None; P. Chaltin: None; A. Marchand: None;
O. P�av: None; M. Versele: None; G. Birkuš: None.

1776



Abstract Number: 0892

Single-Cell RNA Sequencing Reveals Keratinocytes and Fibroblasts Drive
Hippo and TGFb Dysregulation and Fibrosis in Epidermal Overexpression
of VGLL3 in Cutaneous Lupus

Mehrnaz Gharaee-Kermani1, Allison Billi1, Jacob Martens1, Marisa Hildebrandt1, Amanda Victory1, Mitra Maz2,
Shannon Loftus1, J. Michelle Kahlenberg1 and Johann E. Gudjonsson1, 1University of Michigan, Ann Arbor, MI, 2University
of Michigan Medical School, Ann Arbor, MI

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Animal Models Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Fibrosis is characterized by collagen deposition, fibro/myofibroblast (MYOFB) accumulation, and
extracellular matrix remodeling. In some subtypes of cutaneous lupus erythematosus (CLE), particularly discoid lupus ery-
thematosus (DLE) scarring alopecia and fibrotic lesional resolution may be widespread with no effective treatment. However,
mechanisms of scar formation in CLE are not understood. We have shown that epidermal-directed overexpression of
murine Vgll3 causes fibrotic-appearing skin lesions suggestive of CLE, and thus, we aimed to explore the role of Vgll3 in
cutaneous fibrosis.

Methods: 2–3-month-old male and female transgenic (TG) mice overexpressing Vgll3 in the epidermis under the K5 pro-
moter were compared to wildtype (WT) C57Bl/6 mice (n=3-5 per group). Fibrotic biomarkers of human DLE and sclero-
derma were compared via immunohistochemistry. In addition, single-cell-RNA-sequencing (scRNA-seq) via 10x platform
of lesional and nonlesional skin was completed to investigate the transcriptomes of the potential cellular fibrotic players. Sev-
eral subclusters of fibroblasts (FBs), MYOFBs, and T cells were identified and fibrotic markers for each FBs subcluster were
analyzed in lesional and non-lesional skin.

Fig. 1 Single-cell RNA-sequencing identified a fibroblast subcluster and Hippo signature. A) Lesional Vgll3 TG specific-fibroblasts (FB) subcluster
(subcluster 0) express Pi16+ adventitial FB phenotype and express chemokines uniquely. This subcluster Pi16+ adventitial FB (disease FB) is
unique to lesional Vgll3 TG skin which express chemokines (CCL7, CCL8, CCL11, CCL19) and exhibit higher MHC class I pathway genes. B) Clus-
ter 0 has highest HIPPO Signature.
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Results: 2–3-month-old male and female transgenic (TG) K5-Vgll3 exhibit cutaneous inflammation and fibrosis as evi-
denced by trichrome staining. TG lesional skin demonstrated a significant increase in fibrotic markers (Acta2, Col1a1,
Col1a2, Tgfb1, Ctgf) and pro-fibrotic cytokines (Il4, Il13) also found in human DLE and scleroderma lesions compared to
non-lesional skin. ScRNA-seq of lesional and nonlesional skin from TG vs WT skin showed increased inflammatory infiltrate
in lesional TG greater than nonlesional TG, and nonlesional TG, higher than WT skin, which was verified by immunohisto-
chemistry. Increased myeloid cells in lesional TG was higher than nonlesional TG and WT skin. Increased inflammatory gene
expression (Nfkb1, Cxcr4, Cxcl2, Il1b, Tnf, Cd14), and CD4+ T cells in lesional TG skin exhibited greater Foxp3, Gata3, and
Tgfb1 expression than nonlesional TG and WT skin. Additionally, lesional TG skin exhibited higher expression of
Tgfb1,Col1a1, and Col1a2 compared to nonlesional TG and WT mouse skin (transcript and protein). Further, we identified
a FB subcluster unique to lesional TG skin representing adventitial Pi16+ FB which expressed chemokines (Ccl7, Ccl8,
Ccl11, Ccl19) and exhibited higher MHC class I pathway genes (Fig.1.A) and a higher Hippo signature (Fig.1.B). Finally,

Fig.2 Single-cell RNA sequencing shows Tgfb gene expression and Smad gene expression in fibroblasts. A) Lesional Vgll3 TG Fibroblast have
higher Tgfb2 and Tgfbr2 expression compared to nonlesional or wild type (WT). B) Lesional Vgll3 TG fibroblasts have higher Smads 1, 3, 4, and
5 gene expression compared to nonlesional or wild type (WT).

Fig.3 Single-cell RNA sequencing shows Hippo and Tgfb signaling in fibroblasts. A) Lesional Vgll3 TG fibroblasts have higher TGFb signaling score
compared to nonlesional. B) Lesional Vgll3 TG fibroblast have higher HIPPO pathways score compared to nonlesional.
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increased expression of Hippo and TGFβ pathway-regulated genes in FBs (Figs.2-3), and keratinocytes from lesional and
nonlesional TG skin was seen, suggesting Hippo target dysregulation is an early event in fibrosis driven by epidermal Vgll3
that may drive pathologic myofibroblasts differentiation.

Conclusion: Overall, we have linked Vgll3-driven dysregulation of the Hippo and TGFβ pathways to fibrotic phenotypes,
which may provide a critical novel target for the alleviation of disfiguring fibrosis in CLE.

Disclosure: M. Gharaee-Kermani: Rome Therapeutics, 5; A. Billi: None; J. Martens: None; M. Hildebrandt: None;
A. Victory: None; M. Maz: None; S. Loftus: None; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 2, 5,
EMD Serano, 2, exo therapeutics, 2, Gilead, 2, GlaxoSmithKlein(GSK), 1, horizon Therapeutics, 2, Janssen, 5, Pfizer,
2, ROME Therapeutics, 2, 5, Rome Therapeutics, 5, Ventus Therapeutics, 2, 5; J. Gudjonsson: Abbvie, 2, 5, Almirall,
2, 5, AnaptysBio, 2, Boehringer Ingelheim, 2, Celgene/BMS, 2, 5, Eli Lilly, 2, 5, Galderma, 2, Janssen, 2, 5, Kyowa Kirin,
5, MiRagen, 2, Novartis, 2, Prometheus Biosciences, 5, Sanofi, 2, SunPharma, 5, TimberPharma, 5.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is an autoimmune disease that can cause damage to multiple
organs, including the kidneys in Lupus Nephritis (LN). Current treatments for SLE are limited to conventional disease-
modifying anti-rheumatic drugs, while treatments for LN are limited to corticosteroid therapy, as well as Calcineurin inhibitors
or Leflunomide, both of which have been studied mainly in Asian populations and are lacking in data. A more targeted ther-
apy is necessary to address the underlying pathogenesis of the disease. Type I interferon (IFN-I) and its receptor (IFNAR) are
known to play a significant role in the progression of SLE/LN, making them a major focus of research and therapy. The exact
mechanism by which IFNAR expression on myeloid cells affects SLE/LN activity remains unclear.

Methods: Female mice were used to investigate whether deficiency of IFNAR on myeloid cells will drive or reduce disease
progression of SLE/LN in B6.Nba2 lupus-prone mice. Study mice were: B6.Nba2.LysMcre/cre.IFNARflx/flx (n=16) (cKO),
and control mice were: B6.Nba2 (WT) lupus-prone mice (n=18) and B6 (C57Bl/6) healthy mice (n=4). The tests performed
included flow cytometry of kidney cells from 9 month old mice, and ELISA of urine biomarkers S100a8, VCAM-1, and
PF4, a novel methodology scarcely done in LN mouse-model studies to analyze LN-related kidney damage without invasive
biopsy.

Results: Kidney 9mo flow data revealed elevated neutrophil and decreased monocytic infiltration in the WT, but normalized
levels in cKO, as well as specifically reduced levels of B cells in cKO. Furthermore, we found that CD4+ T cells were reduced,
CD8+ T cells were elevated, and Double positive (DP) T cells were normalized in 9mo cKO kidneys as compared toWTmice.
We observed nephromegaly in cKO mice at 9 mo of age, but the urinary biomarkers S100a8 and PF4 were decreased in
9mo cKO mice compared to WT mice.
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Conclusion: In summary, we observed that reduced levels of neutrophilic cells, B cells, CD4+ T cells and DP T cells were
associated with reduced levels of urinary biomarkers S100a8 and PF4 in cKO mice, suggesting that neutrophils infiltrate
the kidney in a type I interferon-dependent manner, which subsequently results in the secretion of urinary markers previously
found to be associated with nephritis in both pediatric and adult SLE-LN patients. Thus, we suggest that in response to type
I interferons neutrophilic cells are recruited to the kidney, leading to the release of chemokines and the further recruitment of
inflammatory lymphocytes, ultimately resulting in renal cell damage and the development of LN.

Figure 1: Kidney infiltrating myeloid cells approach levels seen in B6 mice, while B cells are specifically reduced in cKO mice. Myeloid inflammatory
cell subsets were analyzed in 9-month-old female B6.Nba2 cKO, B6.Nba2, and B6 control mice. (A) Gating strategy: All cells were gated as
CD45+. (B-C) The proportion of monocytic and neutrophilic cells in myeloid-cell specific B6.Nba2 cKO mice were closer to the B6 non-
autoimmune controls. (D) In B6.Nba2.IFNAR cKO, B cells were specifically and significantly reduced compared to both B6.Nba2 and B6. Each
symbol represents one mouse. * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001

Figure 2: Lack of IFNAR on myeloid cells affect the type of T cells infiltrating kidneys of cKO mice. T cells were detected in 9-month-old female B6.
Nba2 cKO, B6.Nba2, and B6 control mice. (A) Gating strategy. All cells were gated as CD45+. (B) In CD4+ Helper T cells, WT and B6 were unal-
tered, while the cKO mice were specifically reduced. (C) In CD8+ T cells, WT and B6 were also unaltered, while the cKO mice were specifically
increased. Further studies to determine if elevated population is representative of CD8+ Tregs. (D) In double positive T cells, cKO mice were closer
to levels of B6 healthy mice compared to the WT. Each symbol represents one mouse. ** p<0.01, *** p<0.001, **** p<0.0001
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Background/Purpose: SLE patients characteristically have a prominent type I interferon (IFN-I) signature in lesional and
non-lesional skin. We recently demonstrated that, following a single exposure to ultraviolet light (UVB), UVB induces an
IFN signature not only in the skin but also in the blood and kidneys of wild type mice. We asked three questions: which cells
(skin or immune) are responsible for IFN-I production? 2) which subset of immune cells or which part of the skin are respon-
sible for IFN-I production after UV? And 3) What are the different Type I IFNs (IFN-a, IFN-b, IFN-k) being made after UV
exposure?

Methods: Shaved mouse skin received a single exposure of 500 mJ/cm2 UVB and biopsies taken at time 0 and then
6, 12 and 24 hours after UVB exposure (n=3 per groups). Single cell nuclear RNA sequencing (snRNAseq) used Illumina
Nextseq protocols with bioinformatics utilizing Monocle and Seurat pipelines. In situ hybridization (ISH) was performed with
IFN-alpha consensus (IFNac), beta (b) and kappa (k) probes with HALO software for quantification. For spatial transcrip-
tomics analysis, fixed tissue was first stained with antibodies to CD45 and to cytokeratin (CK) to mark immune cells and ker-
atinocytes respectively. 7 regions of interest were selected and processed on the GeoMx digital spatial profiler. We used the
mouse whole transcriptome probe set for next generation sequence analysis and results processed on the nanoString soft-
ware Suite 2.5.1.145. Pathway analysis was determined by Gene Set Enrichment Analysis using the curated mouse gene
set collection from MSigDB (2626 gene set).

Figure 3: Decreased concentrations of urinary biomarkers suggest reduced LN disease activity in cKO mice. Concentrations of urinary biomarkers
were analyzed in 9-month-old female B6.Nba2 cKO, B6.Nba2, and B6 control mice. (A) Concentration of S100a8 (Saliva 100 calcium-binding pro-
tein a8) was significantly reduced in cKO mice. (B) Concentration of PF4 (Platelet Factor 4) or CXCL4 (CX Chemokine ligand 4) was significantly
reduced in cKO mice. (C) Concentration of VCAM-1 (Vascular cell adhesion molecule 1) was reduced in cKO mice. Each symbol represents one
mouse. * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001
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Results: SnRNAseq revealed that ISGs such as Ifit1, Isg15 and Isg20 were significantly increased at 24 hr post UV (p adj
< 10-5) relative to baseline. When ISG expression was clustered by cell type, the highest Isg15 and Isg20 expression was
seen in two epidermal clusters (p adj < 10-5 and 10-10 respectively). Utilized the ISH approach, we observed the highest sig-
nals in the epidermal region for IFN-ac ( > 1 copy/ cell) versus IFN-b and IFN-k (< 1 copy/ cell). Whole transcriptome spatial
analysis confirmed highest Isg15 and 20 expression in the cytokeratin positive cells. When the top 20 pathways activated by
UV at 6 hr in the epidermis and dermis were compared, statistically significant differences (p adj < 0.01) in the cytokeratin
positive cells included apoptosis, epigenetic (H3K27ME3), and NFkb targets whereas in the CD45 cell population, differ-
ences in GVHD, innate immune system, platelet activation and brown myeloid cell development were observed. At 24 hr
post UV, significant changes were observed in multiple RNA processing reactomes in both cytokeratin and CD45+ cells.
In the dermis, an increase in several lipid and fatty acid reactomes occurred.

Conclusion:We have identified the spatial locations of different IFN-I species in the skin following UV light injury. Copy num-
ber was highest in the epidermis for IFN-ac. Spatial transcriptomics also illuminates differences in inflammatory versus met-
abolic programs that are activated in immune (CD45) versus epidermal (cytokeratin positive) and dermal locations. These
studies will lead to better understanding of how UV inflammation provokes lupus in susceptible individuals.

Disclosure: J. An: None; X. Sun: None; R. Najjar: None; C. Zhao: None; P. Kong: None; S. Weaver: None;
A. Koehne: None; M. Fitzgibbon: None; K. Elkon: None.
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Figure 1. Average copy number of interferon alpha (consensus), beta and kappa in the epidermis (left) and dermis (right) at 24 hrs following skin
exposure to UV light.
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Background/Purpose: One central mechanism believed to contribute to the pathogenesis of neuropsychiatric systemic
lupus erythematosus (NPSLE) is temporary disruption of the blood brain barrier (BBB). Astrocytes are abundant glial cells
in the brain that work with endothelial cells to regulate tight junctions, which maintain BBB integrity. Astrocyte end-feet local-
ized along the BBB can sense and detect inflammatory cytokines and cells in the periphery; thus, the systemic inflammatory
milieu present in SLE can lead to the activation of astrocytes, temporarily breaching the BBB and compromising the brain’s
immune privilege. BBB dysfunction can also lead to the migration of immune cells into the brain and further activation of
astrocytes and microglia, resulting in neuronal damage and subsequent cognitive defects. The MRL/lpr mouse is the most
widely used spontaneous murine model of NPSLE. MRL/lpr mice show behavioral abnormalities such as cognitive deficits
in the form of impaired memory (spatial recognition) as well as depressive-like behavior. Lipocalin-2 (LCN2) is an acute phase
protein implicated in immune-mediated and neuroinflammatory diseases, including multiple sclerosis and traumatic brain
injury. To examine a possible role of LCN2 in the pathogenesis of SLE we generated aMRL/lprLCN2 knockout
(KO) mouse strain, and evaluated end organ disease, including neuropsychiatric, skin, and kidney disease. Furthermore,
we focused on uncovering specific mechanisms by which LCN2 improves disease in lupus target organs.

Methods: Seventeen week old MRL/lpr-LCN2KO (n=15)and MRL/lprLCN2 wild type (n=16) mice underwent standardized
behavioral testing, and were subsequently bled and sacrificed. Skin lesions were scored using a validated scoring protocol.
Serum was tested for anti-dsDNA antibodies and IgG levels via ELISA. Skin and brain tissues were processed for

LCN2 deficient MRL/lpr mice (n=15) showed a significant improvement in the Porsolt swim test, which evaluates depression like behavior (A) and
the object placement test, which evaluates spatial memory (B) compared to MRL/lpr wild type mice.

Macroscopic lesion scores in LCN2 deficient MRL/lpr mice were significantly improved compared to the MRL/lpr wildtype lesions (A). Lesional skin
taken from LCN2-deficient MRL/lpr mice had a reduction of infiltrating CD3+ T cell (B) and Ly6G+ neutrophil (C) counts compared to the MRL/lpr
wildtype mice as determined by immunofluorescent staining.
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immunofluorescent staining for T cells, B cells, macrophages, and neutrophils. Brain tissue was stained for NeuN (a neuronal
marker) and glial fibrillary acidic protein (GFAP, an astrocyte activation marker).

Results: We found that MRL/lpr-LCN2KO mice had significantly improved cognitive performance on spatial recognition
memory and tests of behavioral despair, but unchanged levels of serum IgG and anti-dsDNA antibodies, compared to
MRL/lpr mice. Additionally, we found that skin scores (macroscopic) in LCN2KO mice were significantly improved, together
with a reduction in infiltrating T-cell and neutrophil counts. In the brain, we found diminished GFAP expression in MRL/lpr-
LCN2KO mice, indicating reduced astrocyte activation. Moreover, NeuN expression was decreased inMRL/lprLCN2KO-
derived hippocampal neurons, consistent with improved hippocampal neuron viability in LCN2 deficient mice.

Conclusion: LCN2 deficiency improves skin and neuropsychiatric disease in MRL/lpr lupus prone mice. While investigation
of additional mechanisms is in progress, we found that skin disease is improved through reduction of infiltrating immune cells
known to contribute to the severity of cutaneous lesions, while in the brain LCN2 deficiency reduces astrocyte activation and
improves hippocampal neuron damage.

Disclosure: C. Putterman: Equillium, 2, KidneyCure, 1, Progentec, 2; E. Mike: None; S. Garcia: None.
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Background/Purpose: The centrality of Toll-like receptor 7 (TLR7) to the pathogenesis of systemic lupus erythematosus
(SLE) was recently underscored by a report that high TLR7 gene expression drives autoantibody production in SLE (Wang
et al., 2019)and reaffirmed by a report that TLR7 gain-of-function mutations confer susceptibility to SLE (Brown et al.,
2022). It was also reported that an antagonistic anti-mouse TLR7 monoclonal antibody (mAb) improves survival and inhibits
autoantibody production in NZBWF1 mice, which spontaneously develop lupus (Murakami et al., 2021). We have identified
DS-7011a, an antagonistic anti-human TLR7 mAb, and examined its preclinical pharmacological activity and safety. We
have also examined the expression of the TLR7 gene signature (GS) as an indicator of target engagement in NZBWF1 mice.

Methods: The species cross-activity and the binding specificity of DS-7011a were evaluated using Lenti-X 293 T cells over-
expressing either TLR7 ortholog proteins of several animal species or human TLR family proteins. To evaluate the modula-
tion of cytokine and antibody production by anti-TLR7 antagonistic antibodies, human or mouse peripheral blood
mononuclear cells (PBMCs) were stimulated with CL264 or ssRNA9.2s, which are TLR7 agonists. A surrogate antagonistic
anti-mouse TLR7 mAb was administered to NZBWF1 mice intraperitoneally at 0.2 mg/mouse once a week fromWeek 21 to
Week 30 of age to study the impact on the lupus model along with the modulation of TLR7 GS. TLR7 GS was defined using
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public microarray data of mouse macrophages treated with R848, a TLR7 agonist. TLR7 GS scores were calculated using
blood gene expression data from NZBWF1mice treated with anti-TLR7 mAb or isotype control antibody or left untreated. To
evaluate safety, DS-7011a was administered intravenously once every 2 weeks for 3 months to cynomolgus monkeys at
doses up to 400 mg/kg.

Results: DS-7011a bound to both human and cynomolgus monkey TLR7 but not to mouse or rat TLR7. DS-7011a bound
to human TLR7 but not to other human TLR family proteins. DS-7011a suppressed the TLR7-stimulated production of IL-6
and IFN-alpha by human PBMCs. The surrogate anti-mouse TLR7 mAb suppressed the TLR7-stimulated IL-6 production
by mouse PBMCs and it reduced kidney tissue damage (Figure 1), inhibited autoantibody production, and suppressed
TLR7 GS expression in NZBWF1 mice (Figure 2). There were no toxicity findings in monkeys treated for 3 months at doses
up to 400 mg/kg.

Conclusion: DS-7011a shows the ability to inhibit the TLR7-stimulated production of inflammatory cytokines and shows no
toxicity in monkeys after 3-month treatment up to and including the maximum administered dose. An anti-mouse TLR7 mAb
ameliorated manifestations of a mouse lupus model, suppressing the expression of TLR7 GS. These findings indicate that,
by targeting TLR7, DS-7011a is a promising therapeutic option for the treatment of SLE.

Figure 2. TLR7 gene signature scores in untreated, isotype antibody-treated, and anti-TLR7 antibody-treated mice (*: p < 0.001 by Welch two
sample t-test)

Figure 1. Renal histological scores in untreated, isotype antibody-treated, and anti-TLR7 antibody-treated mice (**: p < 0.01 by Wilcoxon rank
sum test)
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kyo RD Novare Co., Ltd., 3; S. Yamada: Daiichi Sankyo Co., Ltd., 3; Y. Tomimori: Daiichi Sankyo, 3.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with extensive phenotypic
heterogeneity due to the underlying molecular diversity of dysregulated pathways. Patients with SLE receive glucocorticoids
as part of standard-of-care treatment but can develop resistance over time, making steroid resistance an important unmet
need. Furthermore, side effects make long-term use undesirable. Toll-like receptor (TLR)7 and TLR8, endosomal receptors
that play a key role in innate immunity, are expressed in immune cells, where they recognize single-stranded RNA and initiate
downstream signaling via the nuclear factor kappa B (NFκB) and interferon regulatory factor pathways. NFκB signaling acti-
vation via TLR7 and TLR8 pathways could be a driving factor in steroid resistance. We evaluated the steroid-sparing poten-
tial of afimetoran, an equipotent, dual TLR7 and TLR8 antagonist, currently in clinical development for SLE and cutaneous
lupus erythematosus.

Methods: NZB/W mice with moderate disease (proteinuria, 60–100 mg/dL) were treated therapeutically once daily with
vehicle or selected doses of afimetoran and/or prednisolone. Survival, kidney injury, splenomegaly, age-associated B cells
(ABCs), serum auto-antibody titers (anti-double-stranded DNA antibodies, anti-nuclear antibodies), and interleukin-12p40
(IL-12p40) were assessed in all treatment groups. To assess the impact of afimetoran on TLR7 activation–mediated steroid
resistance in vitro, C57 wild-type (WT) mouse bone marrow cells (BMCs) were challenged with the TLR7 agonist gardiqui-
mod and treated with prednisolone alone or in combination with afimetoran. B-cell and plasmacytoid dendritic cell (pDC)
apoptosis was evaluated by annexin V staining using flow cytometry in C57 WT BMCs treated in vitro and NZB/W BMCs
from mice dosed orally.

Results: Afimetoran alone and in combination with prednisolone improved survival in the NZB/W mouse model. Significant,
dose-dependent suppression of kidney injury markers such as proteinuria, neutrophil gelatinase-associated lipocalin
(NGAL), or tissue inhibitor of metalloproteinases 1 (TIMP1) was observed. Splenomegaly was improved, particularly when
afimetoran was combined with prednisolone; suppression of ABCs was also improved with this combination. Significant,
dose-dependent suppression of plasma IL-12p40 and serum auto-antibody titers was also observed, demonstrating the
potential of afimetoran in this mouse model of SLE. An improved steroid response was seen with afimetoran in vitro in
gardiquimod-stimulated C57BL/6 mouse BMCs, which showed a significant increase in prednisolone-induced apoptosis
of pDCs and B cells compared with baseline control or prednisolone alone. A similar trend was seen in vivo for BMCs col-
lected from NZB/W mice dosed with combinations of afimetoran and prednisolone.
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Conclusion: Afimetoran, alone or in combination with low-dose (1mg/kg) prednisolone, showed robust efficacy in NZB/W
mice with moderate disease. Bone marrow pDCs and B cells showed afimetoran-induced reversal of resistance to
prednisolone-induced apoptosis. These data confirm that afimetoran has the clinical potential to be steroid sparing.

Disclosure: S. Dudhgaonkar: Bristol-Myers Squibb(BMS), 3, 11; P. Chopra: Bristol-Myers Squibb(BMS), 3; A. Rudra:
Bristol-Myers Squibb(BMS), 3; S. Subramani: Bristol-Myers Squibb(BMS), 3; S. Palachandra: Bristol-Myers
Squibb(BMS), 3; N. Bhatt: Bristol-Myers Squibb(BMS), 3; V. Pabbala: Bristol-Myers Squibb(BMS), 3; S. Ranade:
Bristol-Myers Squibb(BMS), 3; D. Prasad Ega: Bristol-Myers Squibb(BMS), 3; A. Dyckman: Bristol-Myers
Squibb(BMS), 3; Q. Zhao: Bristol-Myers Squibb(BMS), 3, 11.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is an autoimmune disease characterized by autoantibody for-
mation and immune complex deposition in target organs. While it is known that plasma endothelin-1 (ET-1) is elevated in
patients with lupus and is associated with high rates of hypertension, renal injury, and cardiovascular disease, the underlying
mechanisms contributing to cardiac complications associated with lupus are still unknown. Herein, we hypothesized that
disease acceleration with the toll-like receptor 7/8 agonist, Resiquimod, would promote higher incidence of cardiac pathol-
ogy and dysregulation of the ET system in a preclinical lupus murine model.

Methods: Female B6.Nba2 lupus prone mice aged 10-14 weeks were treated topically with either 30 uL of acetone or Resi-
quimod (R848;100μg/30μl) twice weekly for 4 weeks. Echocardiograms were performed every 4 weeks for 16 weeks to
evaluate ejection fraction (EF), left ventricular wall thickening, and end-systolic and diastolic volumes. At 16 weeks, hearts
and spleens were harvested, weighed and frozen or fixed for histological analysis. ET-1, endothelin receptor A (ETA), and
endothelin receptor B (ETB) were analyzed by real-time PCR (RT-PCR), immunoblotting, and immunohistochemical analysis.

Results: Cardiac imaging showed R848-treated mice had increased left ventricular wall thickness at 4 weeks compared to
acetone treatment (p< 0.01). After 16 weeks, mice previously treated with R848 for 4 weeks had profound cardiac dysfunc-
tion indicated by decreased EF (p< 0.001) and increased end-systolic volume (p< 0.01) compared to acetone treatment.
R848-treated mice also exhibited profound cardio- (118.6 ± 1.014 vs. 187.7 ± 2.967; p< 0.0001) and splenomegaly
(162.4 ± 33.3 vs. 658.3 ± 205.7; p< 0.05) at 16 weeks. Interestingly, histological analysis of the left ventricle demonstrated
significantly increased perivascular fibrosis in the R848-treated mice compared to acetone (1.174 ± 0.1% vs. 1.651 ± 0.1%;
p< 0.05). Interrogation of the cardiac ET system showed that R848-treated mice had significantly elevated ET-1 levels
(p< 0.05), without a significant change in ETA or ETB receptor expression.
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Conclusion: These data demonstrate that acceleration of lupus with the TLR7 agonist R848 increases cardiac dysfunction
and pathological production of cardiac ET-1. Moreover, our model presents a novel avenue to better understand the role
and contributions that the ET system plays in the development of lupus associated cardiac dysfunction.

Disclosure: K. Hawkins: None;M. McCrorey: None; C. Colvert: None; K. DeLeon-Pennell: None;M. Cunningham:
Aurinia, 2; J. Van Beusecum: None.
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Background/Purpose: Tubulointerstitial injury is a strong predictor of progression to kidney failure in lupus nephritis (LN).
Prior animal studies suggest intrarenal complement activation has an important and underrecognized role in tubulointerstitial
fibrosis in LN, yet this has not been shown in LN patients. This study aimed to identify complement markers of

1788



tubulointerstitial fibrosis in LN and potential therapeutic targets. Tubular complement gene expression in LN kidneys from
patients with and without interstitial fibrosis/tubular atrophy (IFTA) was compared using scRNA-seq data.

Black line is over the median of each group. White line represents each subject.
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Methods:We used data from the Accelerating Medicine Partnership/ Multi-Ethnic Translational Research Optimization Lupus
cohort, which applied scRNA-seq to 20 LN kidney tissue samples [1]. Cells between 200 and 2500 detected features were
included. The data was normalized, scaled, and underwent principal component analysis and clustering using Uniform Mani-
fold Approximation and Projection plots to identify distinct cell subtypes. Specificmarker genes were used to identify the kidney
tubular cell subtypes: ALDOB (proximal tubules), UMOD (loop of Henle), CALB1 (distal convoluted tubules), and SLC4A1/
TMEM213 (collecting duct). Complement gene expression was compared between LN patients with and without IFTA in the
overall tubular cells and in each tubular cell subtypes using two approaches: 1) subject-based analysis where the average gene
expression per subject was calculated and compared between the groups using the Wilcoxon rank sum test. 2) single-cell
analysis using a linear mixed effects model. IFTA was defined as ≥10% of interstitium with fibrosis and atrophy.

Results: Of the 20 LN patients, 9 had IFTA on kidney biopsy. Table 1 compares demographics, medication use, laboratory,
and histopathology between LN patients with (≥ 10%) and without (< 10%) IFTA on biopsy. LN patients with IFTA had a
higher proportion with tubulointerstitial inflammation as compared with those without IFTA (56% vs. 1%, p=0.05) and higher
chronicity index median score 3 (IQR= 3, 4) vs 1(0,1). There was no difference in other variables. A total of 1162 kidney tubu-
lar cells were identified: 287 proximal tubular, 171 loop of Henle, 587 distal tubular and 117 collecting duct cells. LN patients
with IFTA had significantly higher overall tubular expression of Complement Factor I (CFI) as compared to those without
IFTA: median average expression 0.298 (0.258, 0.383) vs. 0.059 (0.019, 0.100), p=0.0005, Figure 1. No differential expres-
sion of other complement genes was found (Table 2). When evaluating each tubular cell subtype, no difference in average
CFI expression was found. Single cell analysis also showed increased overall tubular expression of CFI (β=0.27, SE=0.05,
p< 0.001) and C7 (β=0.31, SE=0.15, p=0.049) among LN patients with IFTA. Specifically, CFI expression was increased
in the distal tubular cells (β=0.27, SE=0.06, p< 0.001) but not in the other tubular cell subtypes.

Conclusion: This study identifies CFI, a regulator of the alternative complement pathway, as a potential marker of IFTA in
LN. Increased CFI has been found in other kidney diseases [2] andmay overcompensate for a dysfunctional complement system.

Disclosure: S. Wang: None; J. Greally: None; M. Suzuki: None; J. Moon: None; T. Wang: None; Y. Saenger: None;
B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5, Biogen, 2, F. Hoffmann-La Roche Ltd, 2, Genentech, 2, GlaxoSmithKlein(-
GSK), 2, Novartis, 2; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 2, 5, EMD Serano, 2, exo therapeu-
tics, 2, Gilead, 2, GlaxoSmithKlein(GSK), 1, horizon Therapeutics, 2, Janssen, 5, Pfizer, 2, ROME Therapeutics, 2, 5,
Rome Therapeutics, 5, Ventus Therapeutics, 2, 5.
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Background/Purpose: Mitochondria are extruded upon cell death and platelet activation, being elevated in several inflam-
matory conditions, including systemic lupus erythematosus (SLE). Mitochondria are immunogenic, with SLE patients having
anti-mitochondrial antibodies (AMA), including anti-cardiolipin antibodies, which are associated with thrombosis. However,
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the role of AMAs, as well as other opsonins such as complement, in regulating mitochondrial-mediated platelet activation,
has not been carefully investigated. In the current study, we set out to determine the role of AMAs and complement compo-
nents in modifying the ability of extracellular mitochondria to promote platelet activation.

Methods: Ultra-pure mitochondria were isolated from HepG2 cells through Dounce homogenization and differential centri-
fugation. Mitochondria were pre-opsonized with isolated IgG from SLE patients or healthy controls, as well as complement
C3-deficient or sufficient plasma, prior to adding the washed opsonized mitochondria to platelets from healthy individuals.
Markers of platelet activation were assessed by flow cytometry (P-Selectin; CD62P) or by ELISA of the supernatant (platelet
factor 4; PF-4, and thrombospondin-1; TSP-1).

Results: Extracellular mitochondria were able to induce CD62P on the platelet surface (8x increase from baseline,
p< 0.0001, Figure 1A), even to a higher extent than ADP, a known platelet activator, used as positive control. Surprisingly,
opsonization of mitochondria with SLE IgG only marginally amplified platelet activation. Mitochondria supported comple-
ment activation, with binding of both C1q and activated C3 to the outer membrane. Importantly, C3-sufficient, but not defi-
cient, sera supported enhanced mitochondrial-mediated platelet activation as determined by CD62P, PF-4 (3x increase
from baseline, p< 0.001) and TSP-1 levels (4x increase from baseline, p< 0.001, Figure 1B). Of note, EDTA, a chelator of
divalent cations, Ca2+ and Mg2+ necessary for complement activation, prevented mitochondrial opsonization with C3,
and prevented subsequent platelet activation.

Conclusion: Extracellular mitochondria were able to induce CD62P on the platelet surface (8x increase from baseline,
p< 0.0001, Figure 1A), even to a higher extent than ADP, a known platelet activator, used as positive control. Surprisingly,
opsonization of mitochondria with SLE IgG only marginally amplified platelet activation. Mitochondria supported comple-
ment activation, with binding of both C1q and activated C3 to the outer membrane. Importantly, C3-sufficient, but not defi-
cient, sera supported enhanced mitochondrial-mediated platelet activation as determined by CD62P, PF-4 (3x increase
from baseline, p< 0.001) and TSP-1 levels (4x increase from baseline, p< 0.001, Figure 1B). Of note, EDTA, a chelator of
divalent cations, Ca2+ and Mg2+ necessary for complement activation, prevented mitochondrial opsonization with C3,
and prevented subsequent platelet activation.

Figure 1. Mitochondrial-mediated platelet activation. A) Platelet P-selectin (CD62P) expression upon co-culture with mitochondria (mito) or ADP. B)
Platelet activation (TSP-1) upon co-culture with mitochondria pre-opsonized with C3-sufficient (purple diamond) or deficient (blue down-pointing
triangle) sera in presence of absence of EDTA (pink open circle).
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Disclosure: M. Barguil Macedo: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS),
5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 5, 11.
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Jaya Krishnan1, Néstor de la Visitaci�on1, Jonathan Williams1, Leslie Crofford2 and David Patrick3, 1Vanderbilt University
Medical Center, Nashville, TN, 2Vanderbilt University Medical Center, Melbourne, AR, 3Department of Veterans Affairs,
Nashville, TN
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Background/Purpose: Atherosclerosis and vascular inflammation are a cause of morbidity and mortality in systemic lupus
erythematosus (SLE). Vascular NETosis is a driver of atherosclerosis and vascular inflammation. Isolevuglandins (IsoLGs) are
lipid-aldehydes formed by peroxidation of arachidonic acid or prostaglandin-H2. IsoLGs are efficiently scavenged by
2-hydroxybenzylamine (2-HOBA). Treatment of SLE-prone B6.SLE123 mice with 2-HOBA attenuates systemic inflamma-
tion and reduces blood pressure. Additional studies have shown that isoLGs directly contribute to the formation of neutrophil
extracellular traps (NETosis). We hypothesized that isoLGs contribute to neutrophil expansion and aortic NETosis in SLE-
prone mice.

Figure 1. (A) UMAP of neutrophil clusters from cells isolated from spleens of C57BL/6, B6.SLE123, and B6.SLE123 mice treated with 2-HOBA fol-
lowing single cell sequencing. Significant expansion of neutrophils is present in SLE prone mice. This expansion is attenuated by 2-HOBA. (N=3)
(B) Circulating neutrophils were quantified by flow cytometry. (C) NETs were quantified in aortas by flow cytometry. (N=12-14, data were com-
pared with one-way ANOVA followed by Dunnett’s multiple comparison test).

1792



Methods:We treated 8-week-old female SLE prone B6.SLE123mice with 1g/L 2-HOBA in the drinking water for 4-weeks.
C57BL/6 mice were used as healthy controls. Spleens were harvested and splenocytes were submitted for single cell
sequencing. Data were analyzed with Seurat v4.0.0 in R v4.0.4. NETosis in mouse tissue was measured by flow cytometry.
Peripheral blood was obtained from a research subject with SLE that was recruited as part of the Memantine for the Treat-
ment of Cognitive Impairment in Systemic Lupus Erythematosus clinical trial (IRB# 180256). To determine the role of isoLGs
in NETosis, neutrophils were harvested from peripheral blood. Cells were seeded onto poly-L-lysine coated plates and incu-
bated at 37�C for 2-hours in the presence of 200 μM ethyl-2-hydroxybenzylamine (ethy-2-HOBA), an isoLG scavenger with
improved nuclear penetrance, or phosphate buffered saline as a control. Human NET formation was determined with immu-
nofluorescence and quantified using the Imaris Cell Imaging Software (Oxford Instruments).

Results: Single cell sequencing revealed an increase in splenic neutrophils in B6.SLE123mice compared to C57BL/6 con-
trols. Treatment with 2HOBA attenuated this increase (C57BL/6 2.1%, B6.SLE123 3.8%, B6.SLE123+2HOBA 0.6% of total
sequenced cells, N=3) (Figure 1A). Flow cytometry revealed an increase in circulating neutrophils in B6.SLE123 mice that
was attenuated with 2HOBA (C57BL/6 6.5 ± 1.9%, B6.SLE123 10.2 ± 4.8%, B6.SLE123+2HOBA 6.2 ± 2.8% of CD45+

cells, N = 12-14)(Figure 1B). Aortic NETs were also increased in SLE prone mice which was attenuated following 2HOBA
treatment (C57BL/6 19.2 ± 4.2%,B6.SLE123 28.1 ± 10.17%, B6.SLE123+2HOBA 19.7 ± 3.2% of neutrophils, N = 12-14)-
(Figure 1C). Human SLE subject neutrophils showed a reduction in total NET area after treatment with ethyl-2-HOBA
(Control 4,415 ± 1238 μm2/field vs 2,215 ± 1372 μm2/field, n = 5, p = 0.029).

Conclusion: In a murine model of SLE, scavenging of isoLGs reduces neutrophils in secondary lymphoid tissue and peripheral
blood. Additionally, we observe a reduction in vascular NETosis. Treatment of human neutrophils with an isoLG scavenger
attenuates NET formation. These findings describe a role of isoLGs in SLE-associated NETosis and resultant vascular inflamma-
tion. Moreover, these findings suggest a potential role for isoLGs in NET-driven autoinflammation and vascular disease in SLE.

Disclosure: J. Krishnan: None; N. de la Visitaci�on: None; J. Williams: None; L. Crofford: None; D. Patrick: Meta-
bolic Technologies, Inc., 9, 10.
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Neutrophils in Systemic Lupus Erythematosus Demonstrate
Heterogeneity Based on Sex
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Discovery Section, National Institute of Arthritis and Musculoskeletal and Skins Diseases, National Institutes of Health,
Bethesda, MD, 3Lupus Clinical Trials Unit, National Institute of Arthritis and Musculoskeletal and Skin Diseases, National
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Diseases, National Institutes of Health (NIH), Bethesda, MD
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Background/Purpose: Sex differences in the immune system may contribute to o an increased incidence of autoimmunity
in women and an increased susceptibility to infection and cancer in men. Human neutrophils, which have a putative role in
systemic lupus erythematosus (SLE) disease initiation, propagation and tissue injury, display sexual dimorphism. This is
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characterized in healthy controls by female neutrophils exhibitingheightened type I-interferon (IFN) response and enhanced
activation and NET formation compared to males, while men have less mature and activated neutrophils compared to
women. SLE has a significant female bias (9:1 ratio). However, men with SLE often have very severe disease. It is not cur-
rently well understood if there are different immunological drivers in lupus between men and women and if sex differences
in immune cells are present in SLE. There is a subset of neutrophils in SLE called low density granulocytes (LDGs) that have
been reported to have important pathogenic roles in the disease but whether these cells exhibit sexual dimorphism is also
not known. Understanding sex differences in immune cell subsets in SLE may improve understanding of disease heteroge-
neity and could provide insight for sex- specific treatment targets.

Methods: Age matched male and female patients with SLE were recruited from a comprehensive lupus clinic. Peripheral
blood mononuclear cells (PBMC), LDGs and normal dense neutrophils (NDN) were purified and then subjected to cellular
indexing of transcriptomes and epitopes by sequencing (CITE-seq) via the 10x platform. Downstream analysis was per-
formed with Cell Ranger and the Seurat package in R. Functional assays were performed.

Results: Six patients with SLE (3 male and 3 female) have been analyzed thus far. The average age in years was 36.7 and
36.3 for males and females, respectively. Average SLEDAI was 6.7 and 4.7 male and female, respectively. All patients were
on less than or equal to 15 mg of daily prednisone. There was significant heterogeneity between males and females in neu-
trophil analysis by CITE-Seq compared to other immune cells. Overall, females had an increased proportion of a type I IFN-
stimulated gene (ISG)hi LDG cluster compared to males. Female LDGs had a higher IFN-I signature score. Female NDNs
were similarly enriched in the ISGhi cluster and also had a higher IFN-I score compared to males. Male LDGs and NDNs were
enriched in less mature neutrophil clusters. Other cell types did not display as much heterogeneity.

Conclusion: These preliminary results show sex differences in SLE by single cell transcriptomics with much of the heteroge-
neity arising from the neutrophils. More patients are currently being recruited to further understand neutrophil heterogeneity
and functional implications in male and female lupus. This information may provide insight into SLE heterogeneity between
sexes and could lead to stratified lupus treatments.

Disclosure: W. Ambler: None; G. Wigerblad: None; E. Patino-martinez: None; S. Nakabo: None; N. Hanata: None;
S. Brooks: None; K. Jiang: None; C. Carmona-Rivera: None; M. Kaplan: AstraZeneca, 5, Bristol Myers Squibb,
5, Cytrill, 2, Neutrolis, 2.
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Bala Cynwyd, PA
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease, that affects women of
childbearing age. SLE is a high-risk condition in pregnant patients due to increased maternal and fetal mortality and morbid-
ity. Hydroxychloroquine (HCQ) has demonstrated beneficial effects on pregnancy outcomes in patients with SLE based on
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immunomodulatory, metabolic, and vasculoprotective properties. This study aims to describe the effects of HCQ use on
maternal outcomes in pregnant SLE patients.

Methods: This is a nationwide, cross-sectional study. We used the global, multicenter research network (TriNetX) database
from 82 large healthcare organizations across multiple countries. We included pregnant women from age 18 to 55 with diag-
nosis of SLE between January 1st, 2010, and December 31st, 2022 using International Classification of Disease-10 codes.
We compared pregnant SLE patients on HCQwith pregnant-SLE patients not on HCQ, using a 1:1 propensity score match-
ing that accounted for demographics variables (age, race, ethnicity), comorbidities [hypertension, overweight/obesity, dia-
betes mellitus (DM), dyslipidemias], laboratory results, including levels of C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), cholesterol, triglycerides, hemoglobin A1C (HbA1c) and use of steroids (prednisone or predniso-
lone) at baseline. The outcomes of interest include recurrent pregnancy loss/spontaneous abortion, hypertensive disorders
of pregnancy, gestational DM, prolonged pregnancy, and fetal malpresentation events. The exposure time window for out-
comes was any time during the pregnancy duration. Odds ratios with 95% confidence intervals were calculated for each
outcome. A two-sided p-value less than 0.05 was considered statistically significant.

Results: We identified 9,805 pregnant SLE patients on HCQ and 8,869 pregnant SLE patients not on HCQ. At baseline,
patients who were not taking HCQ, had higher levels of CRP (14.1±31.4 vs 11.4±28.7 mg/L, p=0.002), cholesterol (174
±41.3 mg/dL vs 171±44.8 mg/dL, p=0.02), triglycerides (125±113 mg/dL vs 118±85.6 mg/dL, p=0.02) and HbA1c (5.71
±1.54% vs 5.57±1.19%, p=0.001). When compared both groups, the odds of developing recurrent pregnancy loss/
spontaneous abortion (OR=0.77, CI95% 0.60-0.98, p=0.03), gestational DM (OR=0.69, CI95% 0.54-0.88, p=0.003) and
prolonged pregnancy (OR=0.41, CI95% 0.27-0.61, p< 0.0001), were significantly lower among patients taking HCQ,
whereas the odds of developing fetal malpresentation (OR=0.94, CI95% 0.76-1.15, p=0.55) and hypertensive disorders
of pregnancy (OR=1.12, CI95% 0.98-1.29, p=0.08) was not statistically different when compared both groups.

Conclusion: Pregnant patients with SLE taking HCQ appear to have lower odds of recurrent pregnancy loss/spontaneous
abortion, gestational DM, and prolonged pregnancy compared with ones not taking HCQ. Larger studies, preferably ran-
domized and blinded, will be required to confirm these findings.

Disclosure: Y. Gonzalez: None; I. Tan: None.

Pregnancy outcomes of women with systemic lupus erythematosus grouped by hydroxychloroquine usage
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KYV-101, a Fully Human Anti-CD19 CAR T Cell Therapy, Demonstrates
CAR-Mediated and CD19-Dependent Activity Against Autologous B Cells
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Background/Purpose: A significant unmet need remains in the treatment of relapsed and/or refractory B cell-driven auto-
immune diseases, including systemic lupus erythematosus (SLE),systemic sclerosis (SSc), and idiopathic inflammatory
myopathy (IIM). The presence of autoantibodies is a hallmark of such diseases and implicates dysregulated B cell function
in their pathogenesis. The central role of B cells in these diseases is also supported by the presence of B cells in diseased
tissues. We have recently shown that anti-CD19 chimeric antigen receptor (CAR) T cells are well tolerated and highly effec-
tive in patients with B cell-driven autoimmune diseases including SLE, IIM,and SSc (Mackensen Nat Med 2022, Muller Lan-
cet 2023, Bergman Ann Rheum Dis 2023).KYV-101 is an autologous anti-CD19 CART cell therapy designed to deplete B
cells, including autoreactive B cells. Importantly, the human anti-CD19 CAR used in KYV-101 was previously tested in
B-cell lymphoma patients and demonstrated similar efficacy with an improved safety and immunogenicity profile compared
to historical controls (Brudno Nat Med 2020).Since anti-CD19 CART cells target and kill a broad set of B cells in both circu-
lation and tissues, a more complete depletion of autoreactive B cells is expected with KYV-101 leading to a greater magni-
tude and durability of disease control than current immunotherapies. These studies examined the CAR-mediated and
CD19-dependent activity ofKYV-101 against autologous, patient-derived B cells.

Methods: Autologous CD4+ and CD8+ T cells were enriched from healthy donors (HD) or SLE, SSc, or IIMpatients.KYV-
101 CAR T cells were produced following transduction with a lentiviral vector encoding a fully human second generation
anti-CD19 CAR. The CAR-mediated and CD19-dependent activity of KYV-101 was monitored in vitrovia cytotoxicity, cyto-
kine release, and proliferation studies in response to CD19+ target cell lines or autologousCD19+ B cells.

Results: Following an overnight incubation, KYV-101 generated from HDs or autoimmune patients induced greater cytotox-
icity against both the human CD19+ NALM6 cell line and autologous, patient-derived primary B cells than
untransduced(UNTD) control T cells. An increase in the production of cytokines such as IFNγ was also observed following
co-culture. In contrast, no differences in cytotoxicity nor cytokine production were observed whenKYV-101 or UNTD control
T cells were co-cultured with CD19- target cell lines. In addition, following a 96-hour incubation, KYV-101 generated from
HDs or autoimmune patients proliferated when co-cultured with the NALM6 cells or autologous B cells, whereas substan-
tially lower levels of proliferation were observed in the UNTD control T cells co-cultured with NALM6 or autologous B cells,
or in KYV-101 and UNTD control T cells co-cultured with the CD19- cell lines.
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Conclusion: KYV-101 generated from autoimmune disease patient lymphocytes demonstrates CAR-mediated and
CD19-dependent activity against autologous B cells and thus may represent a novel therapeutic option for B cell-driven
autoimmune diseases. KYV-001 is being investigated in a Phase 1 trial in adults with refractory lupus nephritis. *Soo Park
and Gloria Lutzny-Geier contributed equally.

Disclosure: S. Park: Kyverna Therapeutics, 3; G. Lutzny-Geier: Gilead, 5, Kyverna Therapeutics, 5; N. Giltiay:
Kyverna Therapeutics, 3; J. Bravo: Kyverna Therapeutics, 3; S. Sandoval: Kyverna Therapeutics, 3; J. Cheng: Kyverna
Therapeutics, 3;C. Dong: Kyverna Therapeutics, 3;N. Khoshnoodi: Kite Pharma, a Gilead Company, 3, Kyverna Ther-
apeutics, 3; A. Register: Genentech, 3, Kyverna Therapeutics, 3; D. Anaya: Daniel Anaya, 3;M. Aigner: Kosmas Ther-
apuetics, 8, Kyverna, 5, Miltenyi Biomedicine, 2, 7, Miltenyi Biotec, 6; A. Mackensen: BioNTech, 1, Bristol-Myers
Squibb(BMS), 1, KITE/Gilead, 1, 6, Kyverna, 5, Miltenyi Biotech, 5; G. Schett: None; C. Kaplan: Kyverna Therapeutics,
3; D. Borie: Kyverna Therapeutics, 3; J. Chung: Kyverna Therapeutics, 3; T. Van Blarcom: Allogene Therapeutics,
3, Kyverna Therapeutics, 3.
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Background/Purpose: Incomplete SLE (iSLE) defines a group of patients with symptoms typical of SLE but not meeting
sufficient criteria required for the classification of SLE. Up to 55% of patients with iSLE will eventually develop SLE, but it is
unclear which patients are at risk of progression.(1) Neutrophil dysfunction, among which aberrant neutrophil extracellular
trap (NET) formation driven by low density granulocytes (LDGs), has been implicated in SLE pathogenesis.(2) However,
the role of neutrophil dysfunction in early forms of SLE is still unclear. Therefore, the aim of this study was to investigate
whether LDGs are elevated in iSLE patients, compared to healthy controls (HCs) and SLE patients with quiescent disease
(SLEDAI ≤ 4). Next to that, we investigated presence of circulating NETs in plasma of iSLE as well as SLE patients and HCs.

Methods: Circulating plasma NETs were measured cross sectionally in 38 iSLE patients, 30 SLE patients with quiescent
disease and 12 HCs while LDGs were measured in 18 iSLE patients, 13 SLE patients and 14 HCs. SLE patients were clas-
sified according to the Systemic Lupus International Collaborating Clinics (SLICC) criteria. Patients with iSLE had to meet at
least one clinical and one immunological criterion but less than four SLICC criteria in total. LDGs (CD14lowCD15+) were mea-
sured in freshly isolated PBMCs with flow cytometry and were expressed as percentage of total PBMCs. Circulating plasma
NETs were measured with a sandwich enzyme linked immunosorbent assay using a plate coated with an anti-
myeloperoxidase antibody.
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Results: Proportions of LDGs and NET-levels were significantly increased in iSLE patients compared to HCs, as shown in
Figure 1. The proportion of LDGs and circulating plasma NETs was similar between SLE and iSLE patients.

Conclusion: Our data shows significantly higher amounts of LDGs and circulating NETs in the iSLE and SLE cohort com-
pared to healthy controls, suggesting that aberrant NET formation and clearance is present in early stages of the disease.
In future studies, we aim to investigate the correlation between LDGs, circulating NETs and other immunological parameters,
such as interferon signature, and anti-dsDNA levels.

(1) Lambers WM, Westra J, Bootsma H, de Leeuw K. From incomplete to complete systemic lupus erythematosus, A review
of the predictive serological immunemarkers. Vol. 51, Seminars in Arthritis and Rheumatism. W.B. Saunders; 2021. p. 43–8.

(2) Kaplan MJ. Neutrophils in the pathogenesis and manifestations of SLE. Vol. 7, Nature Reviews Rheumatology. 2011.
p. 691–9.3

Disclosure: S. Henning: None; T. Reimers: None; B. Doornbos-van der Meer: None; B. Horvath: None;
H. Bootsma: None; K. de Leeuw: None; J. Westra: None.

Abstract Number: 0906

Paired Autoantibody Specificities from Serum and Immune Complexes
Do Not Fully Explain the Circulating Immune Complex Load in Systemic
Lupus Erythematosus: A Study on 530 Patients

Enrico Fuzzi1, Anna Svanqvist2, Christine Westerberg2, Agneta Zickert3, Iva Gunnarsson4, Johan Rönnelid2 and Elisabet
Svenungsson5, 1Karolinska University Hospital, Stockholm, Sweden, 2Department of Immunology, Genetics and
Pathology, Uppsala University Hospital, Uppsala, Sweden, 3Karolinska University Hospital, Stockholm, Sweden,
Stocksund, Sweden, 4Karolinska Institutet, Stockholm, Sweden, 5Department of Medicine Solna, Unit of Rheumatology,
Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden

Figure 1. A: Circulating plasma NETs (neutrophil extracellular trap) per group measured with enzyme linked immunosorbent assay. B: Low density
granulocytes (LDGs) measured with flow cytometry; Single data points represent individual cases. Median and interquartile range are depicted per
group. Stars represent p-values for pairwise comparison calculated with Mann Whitney tests. *p <0.05, ** p<0.01, *** p<0.0001. HCs: healthy
controls; iSLE: incomplete systemic lupus erythematosus, SLE: systemic lupus erythematosus.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a prototypical autoimmune disease where autoantibody
production and immune complex (IC) formation play a key role. Which antibodies contribute to the load of circulating C1q-
binding ICs (CIC) in SLE is still unclear. We investigated whether either serum and/or IC-derived levels of typical SLE antibod-
ies could explain the observed CIC levels of a large SLE cohort.

Methods: We studied n=530 consecutive SLE patients (≥ 4 ACR 1982 revised SLE criteria) who received care at a tertiary
referral center for SLE. The control population consisted of region of residence, age and sex-matched controls (n=192)
and n=200 local experimental controls. Serum was obtained at inclusion, and was stored at -80�C. To obtain IC-derived
antibodies, a novel validated method was employed. Briefly, aliquots of sera were incubated with C1q-coated beads and
C1q-bound ICs were then eluted through two sequential buffers, yielding disassembled IC eluates with conserved antibody
specificity (Sohrabian et al. Ann Rheum Dis 2018;77:1345). Antibody levels of Anti-dsDNA, Anti-Histone, Anti-Sm, Anti-
U1RNP, Anti-Ro52, Anti-Ro60, Anti-SSB were measured in IC eluates and in serum with a bead-based multiplex assay.
Parallel analyses of autoantibody levels in serum and in IC eluates were performed. CIC levels were measured with a com-
mercial ELISA according to the manufacturer’s instructions. Results were reported on a standard curve; the 98th percentile
of the standard curve values of control sera were set as the threshold for positivity in serum and IC respectively.

Figure 1 A. and 1 B.
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Results: CIC levels were higher and with a wider variance in SLE patients than controls (p< 0.0001). A higher CIC load was
associated with nephritis, arthritis and SLEDAI > 6 (p< 0.0001). Among autoantibody specificities, Anti-dsDNA in serum was
independently associated with a high CIC load (OR 4.8, 95% CI 2.5-9.5, p< 0.0001, Figure 1 A). Concordance between
serum and IC-eluate positivity varied strongly among autoantibody specificities, being highest for Anti-SSA/SSB, and lowest
for Anti-dsDNA (Table 1). Among serum Anti-dsDNA+ patients, carriers of Anti-dsDNA from ICs displayed higher Anti-
dsDNA titers, lower complement levels, and higher SLEDAI scores (p< 0.01 for all, Figure 1 B). Despite this, anti-dsDNA from
ICs had a limited, although significant, explanatory power for total CIC levels (Figure 2).

Figure 2

Table 1
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Conclusion: Anti-dsDNA indicates the capacity to assemble immune complexes in SLE patients, and recoverable Anti-
dsDNA antibodies from IC eluates are associated with more complement activation and disease activity. Importantly, Anti-
dsDNA, either alone or in combination with common ANA specificities, has a limited explanatory power for the variation in
CIC levels among different SLE patients, i.e. it is unlikely to form the majority of the observable CIC in SLE. The constituents
of the circulating immune complex load in SLE remain elusive and deserve further elucidation.

Disclosure: E. Fuzzi: None; A. Svanqvist: None; C. Westerberg: None; A. Zickert: None; I. Gunnarsson: None;
J. Rönnelid: None; E. Svenungsson: None.
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Judith James1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Oklahoma Medical Research Foundation,
Santa Cruz, CA, 3Oklahoma Medical Research Foundation and University of Oklahoma Health Sciences Center,
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Edmond, OK
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Background/Purpose: Patients with incomplete lupus erythematosus (ILE) have evidence of SLE but do not fulfill SLE clas-
sification criteria. Although most ILE patients maintain a relatively mild disease course, about 20% will transition to SLE.
However, the factors influencing SLE development in subsets of ILE patients are largely unknown. We previously found that
serological markers of EBV reactivation, measured by antibodies against EBV-early antigen (EBV-EA), were associated with
increased numbers of SLE-associated autoantibodies and eventual SLE transition in SLE relatives. In addition, EBV reactiva-
tion is associated with increased disease activity in SLE patients. Therefore, this study determined whether reduced EBV

Percentage of positive viral assay results in controls (n=72), ILE/ILE (n=286), ILE/SLE (n=148), and SLE (n=173). * p < 0.05, **p < 0.01, *** p
< 0.001 by Fisher’s exact test with a Benjamini-Hochberg correction.
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reactivation contributes to milder disease course in ILE and whether increased EBV reactivation may influence transition to
SLE in ILE patients.

Methods: Serum samples consented for use in these studies were obtained from existing collections in the Arthritis & Clin-
ical Immunology Biorepository at the Oklahoma Medical Research Foundation. Healthy controls (n=72) were ANA-negative
with no ACR 1997 criteria. ILE/ILE subjects (n=286) met less than 4 ACR criteria and were categorized as ILE by SLICC cri-
teria. ILE/SLE subjects (n=148) met less than 4 ACR criteria but met SLE classification by SLICC criteria. SLE subjects
(n=173) were classified as SLE by both ACR and SLICC criteria. Subjects were matched by age, sex, and ancestry. Serum
autoantibodies against dsDNA, chromatin, SSA/Ro, SSB/La, Sm, SmRNP, RNP, and centromere-B were determined by
BioPlex 2200® ANA kit. Serum antibodies against EBV-Viral Capsid Antigen (VCA), EBV-EA, CMV, and HSV-1 were deter-
mined by ELISA.

Results: EBV-EA positivity was more prevalent in ILE/ILE, ILE/SLE, and SLE patients compared to controls (Figure 1).
However, EBV-EA positivity was less prevalent in ILE/ILE compared to ILE/SLE and SLE patients (Figure 1). EBV-VCA
positivity was more prevalent in ILE/ILE compared to controls or ILE/SLE, but neither ILE/SLE nor SLE significantly dif-
fered from controls, consistent with previous studies (Figure 1). In contrast, CMV and HSV-1 positivity did not differ
between the groups, except for a slight increase in SLE patients compared to ILE/ILE patients (Figure 1). In ILE/ILE
patients, SLE-associated autoantibodies were not associated with EBV-EA positivity (Figure 2A). However, EBV-EA
positivity was associated with anti-SmRNP, -SSA/Ro, and -RNP autoantibodies in ILE/SLE patients (Figure 2B). In
addition to these autoantibodies, EBV-EA positivity also associated with anti-dsDNA, -chromatin, and -Sm in SLE
patients (Figure 2C).

Percentage of positive autoantibody results according to EBV-EA result in (A) ILE/ILE (n=286) (EBV-EA Positive n = 176, Non-Positive n = 210),
(B) ILE/SLE (n=148) (EBV-EA Positive n = 63, Non-Positive n = 85), and (C) SLE (n=173) (EBV-EA Positive n = 71, Non-Positive n = 102). * p
< 0.05, **p < 0.01, *** p < 0.001 by Fisher’s exact test with a Benjamini-Hochberg correction.
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Conclusion: Serological markers of EBV reactivation are lower in ILE/ILE patients compared to ILE/SLE and SLE patients,
suggesting that reduced EBV reactivation may contribute to the milder disease course observed in ILE patients. In addition,
EBV-EA positivity was associated with SLE-associated autoantibodies in ILE/SLE patients but not ILE/ILE patients. EBV-EA
positivity correlated with positivity for a higher number of SLE-associated autoantibodies in SLE patients compared to those
with ILE/SLE. Therefore, increased EBV reactivation may be a harbinger of disease transition in ILE patients.

Disclosure: B. Jones: None; C. Guthridge: None; M. Beel: None; C. Wagner: None; S. Kamp: None; C. Arriens:
AstraZeneca, 1, 5, 6, Aurinia, 6, Bristol-Myers Squibb, 1, 5, Cabaletta, 1, GSK, 1, Kezar, 1, UCB, 1; J. Merrill: AbbVie,
2, Alexion, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Bristol Myers Squibb, 2, 5, EMD Serono, 2, Genentech,
2, Gilead, 2, GlaxoSmithKline, 2, 5, Lilly, 2, Merck, 2, Pfizer, 2, Provention, 2, Remegen, 2, Sanofi, 2, UCB Pharma,
2, Zenas, 2; T. Aberle: None; N. Redinger: None; R. Wood: None; L. Guthridge: None; S. Macwana: None;
W. DeJager: None; J. Guthridge: None; J. James: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 2, Novartis,
2, Progentec Biosciences, 5.
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Background/Purpose: SLE primarily afflicts women and many SLE patients develop nephritis, a serious complication of
lupus. Identification of biomarkers and the pathogenic mechanisms underlying LN is crucial to better understand sex bias
and disease progression. Therefore, we interrogated glycosphingolipid (GSL) metabolism and the N-glycome with respect
to disease and biologic sex in LN patient samples. We also evaluated response of human primary renal mesangial cells
(hRMCs) with respect to disease and biologic sex.

Methods: Urine and serum were collected from 20 healthy control (HC) subjects and 20 LN patients who met the ACR cri-
teria for active disease. Ten males and 10 females were included in each group. N-linked glycans attached to proteins
(N-glycans) were measured by matrix-assisted laser desorption/ionization quadrupole time of flight (MALDI-QTOF) and the
GSL lactosylceramide (LacCer) was quantified by Supercritical fluid chromatography-tandem mass spectrometry (SFC-
MS/MS). Responses of male- and female-derived hRMCs to treatment with sera from each LN or HC subject were assessed
by measuring intracellular calcium (Ca2+) using fluor8 indicator, cytokine secretion by ELISA, GSLs levels by SFC-MS/MS,
and N-glycans by MALDI-QTOF. Associations between N-glycans with LN status and biologic sex were evaluated using lin-
ear mixed models.P-values were adjusted using False Discover Rate with < 0.05 considered meaningful.

Results: All major LacCer species and total LacCers were significantly elevated and 72 urine N-glycans were significantly
altered in LN patients compared to HCs. In particular, there was a significant increase in the N-glycans associated with
pro-inflammatory IgGs and a decrease in N-glycans associated with anti-inflammatory IgGs in the urine of LN patients.
The increase in urine LacCers (LN vs HC) was 2-3 fold higher in males, and three urine N-glycans differed significantly
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between the sexes. Three individual N-glycans provided perfect separation of LN and HC (AUC of 1.0) when added to a
model that included only total LacCers and biologic sex. In the serum, 2 of the major LacCer species and 21 N-glycans were
significantly altered in LN compared to HC. In vitro, no differences were observed in the responses of hRMCs to female- vs
male-derived sera. However, the female-derived hRMCs exhibited significantly higher Ca2+ flux and cytokine secretion com-
pared to male-derived hRMCs in response to LN sera. The female-derived hRMCs expressed higher levels of GSLs than the
male-derived hRMCs.

Conclusion: Urine LacCers levels and changes in the N-glycome may serve as robust biomarkers of LN and likely reflect
renal disease activity. The larger increase in LacCers in LN males compared to LN females may underscore worse renal dis-
ease in males once tolerance is broken. The significantly higher levels of LacCers observed in the female-derived hRMCs
may partly explain the heightened pathologic response. Thus, elevated GSL metabolism in females may poise renal cells
to be more sensitive to or respond more robustly to inflammatory stimuli.

Disclosure: T. Nowling: None; b. wolf: None; C. Blaschke: None; R. Drake: None; S. Sanchez: None;
M. Stefanenko: None; M. Fedoriuk: None; O. Palygin: None; H. Bai: None; J. Rodgers: None.
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Rab4A Controls the Depletion of IL-2 in CD4+ T Cells via Enhanced CD38
Expression: Potential Involvement in Proinflammatory Lineage
Development in Systemic Lupus Erythematosus

Joy Park1, Xiaojing Wang2, Aparna Godavarthy1, Akshay Patel2, Krakko Daniel1, Jessica Nolan1, Joanne Chilton1, Bryan
Blaker1 and Andras Perl3, 1Upstate Medical University, Syracuse, NY, 2SUNY Upstate Medical University, Syracuse, NY,
3SUNY, Syracuse, NY
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Background/Purpose: HRES-1/Rab4 (Rab4A) is a small GTPase that is overexpressed in SLE patient T cells1,2, mediates
the enhanced recycling of CD3 and CD4 cell surface receptors1,2, and the activation of the mechanistic target of rapamycin
(mTOR)3. Recently, increased expression of CD384, mTOR activation5, and loss of IL-2 production6,7 have been implicated
in pro-inflammatory T cell development in SLE. In this study, we investigated the impact of Rab4A on the expression of CD38
and the secretion of IL-2 and characterized the impact of CD38 expression on the activation of mTOR in CD4+ T cells.

Methods: To understand the cellular consequences of Rab4A overexpression, our lab has created unique Rab4A-mutant
Jurkat cell lines, which contain GFP-expressing vector alone (control), doxycycline-inducible vectors that overexpress
Rab4A (Rab4A++) or the dominant-negative mutant Rab4AS27N (Rab4ADN)8. We also CRISPR knocked out (KO) CD38 in
these cell lines, leading to six different lines: (1) Rab4AWT CD38WT, (2) Rab4AWT CD38KO, (3) Rab4A++ CD38WT,
(4) Rab4A++ CD38KO, (5) Rab4ADN CD38WT, and (6) Rab4ADN CD38KO. These cells were cultured with doxycycline and
co-stimulated with anti-CD3 mAb (OKT3) and phorbol myristate acetate (PMA) to induce cytokine production9. Cell surface
markers and cytokines were analyzed by flow cytometry and protein levels by western blot. NAD+ levels were measured by
LC-MS/MS. To understand the impact of CD38 expression on mTOR activation, we isolated peripheral blood mononuclear
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cells from SLE patients (n=21) and age, sex, and race matched healthy controls (n=18). The cells were cultured for 24 hours
with and without CD3/CD28 co-stimulation and were analyzed by flow cytometry.

Fig. 1. Rab4A controls the surface expression of CD4 and CD38 in Jurkat cells. (A) Flow cytometry and (D) Western Blot results show that Rab4A+
+ cells have increased CD38 expression compared to the control and Rab4A-DN cells. Rab4A effects on CD4 expression is shown for confirma-
tion. Quantified fluorescent intensity of (B) CD4 and (C) CD38. Rab4A controls the (E) intracellular expression and (F) production of IL-2, (G) NAD+
levels and (H) pSTAT3 (Ser727) levels in Jurkat cells. (E) Intracellular production and (F) secretion of IL-2 were significantly decreased in the Rab4A+
+ cells (fold change=-0.566, p=1.16x10-7 and fold change=-0.481, p=0.0401, respectively) compared to the control. In the Rab4ADN cells, IL-2
secretion was significantly increased (fold change=18.091, p=7.513x10-7, respectively). (G) LC-MS shows NAD+ is significantly decreased in in
the Rab4A++ cells, compared to the control (doxycycline only: fold change=0.647, p=0.0039; doxycycline treated and stimulated: fold
change=0.632, p=2.3x10-6). (H) In Rab4A++ cells, pSTAT3 is increased compared to the control (fold change=2.052, p=0.0318).
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Results: In the Rab4A++ cells compared to the control, CD38 expression was upregulated (p=2.49x10-13), intracellular pro-
duction and secretion of IL-2 significantly decreased (p=1.16x10-7 and p=0.0401, respectively), NAD+ concentration
decreased (p=0.0039), while pSTAT3 levels increased (p=0.0318). In the Rab4A++ CD38KO cells compared to the Rab4A+

+ CD38WT cells, secretion of IL-2 significantly increased (p=0.0145) and pSTAT3 levels decreased. pAkt1 was increased

Figure 2. Knocking out CD38 in Rab4A-overexpressed Jurkat cells (A) increases IL-2 production (p=0.0145) and (B) decreases pSTAT3.

Figure 3. In SLE patients’ CD38+ CD4+ T cells compared to CD38- CD4+ T cells, pAkt1 (p=0.0004) and p4EBP1 (p=0.0053) are increased.
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significantly in CD38+ CD4+ T cells compared to CD38- CD4+ T cells in only the SLE patients (p=0.0004), while p4EBP1
increased significantly in CD38+ CD4+ T cells compared to CD38- CD4+ T cells for both the SLE patients (p=0.0053) and
healthy controls (p=0.0057).

Conclusion: The increased pAkt1 and p4EBP1 in SLE patients’ CD38+ CD4+ T cells suggests that CD38 activates mTOR
via Akt, coinciding with a recent finding of CD38/PI3K/Akt/mTOR axis in cervical cancer10. CD38 is an NAD+ hydrolase,
which regulates Sirtuin-1 activity, a NAD+-dependent histone deacetylase that suppresses STAT3 activity. STAT3 activation
is also known to be regulated by mTOR11–13. Elevated pSTAT3 levels may underlie diminished IL-2 production by binding to
the promoter of FoxO1,which inhibits IL-2 production. The overexpression of Rab4A, increased CD38, pAkt1, p4EBP1, and
pSTAT3, and diminished IL-2 production reflect changes observed in SLE patients. Our results suggest that increased
expression of Rab4A and CD38 may underlie the diminished secretion of IL-2 in SLE.

Disclosure: J. Park: None; X. Wang: None; A. Godavarthy: None; A. Patel: None; K. Daniel: None; J. Nolan: None;
J. Chilton: None; B. Blaker: None; A. Perl: None.
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Background/Purpose:While systemic lupus erythematosus (SLE) disproportionally affects women versus men, elevation in
estradiol (E2) alone is not sufficient to promote the development of autoantibody producing B cells. The objective of the pres-
ent study is to determine if B-cell intrinsic mechanisms contribute to the increased TLR7 response to E2 stimulation.

Methods: Serum levels of E2 and anti-Smith (Sm), and expression of IFNb in naïve B cells were evaluated in African Amer-
ican (AA) SLE patients (24-41yr-old), compared to older AA (42-56yr-old) and European American SLE patients (24-66-yr-
old). Similarly, serum levels of E2, anti-Smith (Sm), anti-DNA, and anti-Sm/RNPwere compared between female lupus prone
BXD2 mice post-puberty (12-wk-old) versus pre-puberty (4-6-wk-old). TLR7-induced expression of interferon-beta (IFNb)
and CD69 in transitional stage 1 (T1: CD23-IgM+ CD93+) B cells after stimulation with E2 with or without TLR7 agonist
R848 were evaluated using female BXD2 mice, compared to male mice.

Results:We identified that there were elevated circulating levels of E2 in young African American (AA) SLE patients (24-41yr-
old), compared to older AA (42-56yr-old) and European American SLE patients (24-66-yr-old). Circulating E2 levels posi-
tively correlated with the levels of anti-Smith (Sm) and the expression of IFNb in naïve B cells of SLE patients (n=39). Mouse
studies were used to determine if E2 stimulates the expression of IFNb in B cells and if sex plays a role to influence B cell
responses to E2.Serum levels of Sm/RNP and RNP autoAbs positively correlated with the levels of E2 in female lupus prone
BXD2 mice post-puberty (12-wk-old) but not pre-puberty (4-6-wk-old).At the post-puberty stage ( >12 wk-old), there were
significantly elevated levels of anti-DNA and anti-Sm in female BXD2 mice, compared to male mice.This was associated with
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an increased TLR7-induced expression of interferon-beta (IFNb) and CD69 in transitional stage 1 (T1: CD23-IgM+ CD93+) B
cells in female BXD2 mice, compared to male mice. Interestingly, E2 stimulation promoted intracellular levels of IFNb and
TLR7 in T1 B cells from female but not male BXD2 mice.

Conclusion: Together, our results suggest that elevation of E2 in combination with an increased B-cell susceptibility to E2
induction of IFNb may play a role in the increased B cell responses to TLR7 stimulation in individuals predisposed to the
development of SLE.

Disclosure: K. Sullivan: None; Y. Wang: None; W. Chatham: None; J. Mountz: None; H. Hsu: None.
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Spatial Transcriptomics Reveals Normal-density and Low-density
Neutrophils Are More Prevalent Than Macrophages in Lupus Nephritis
Glomeruli, and Urine DNA Methylation Analyses Capture Both Myeloid
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Background/Purpose: Despite compelling evidence that normal-density (NDN) and low-density neutrophils (LDN) are acti-
vated in the blood of lupus patients, their role in lupus nephritis (LN) remains elusive. This large gap in knowledge stems from
the limitations in approaches to capture and profile neutrophils. Neither NDNs nor LDNs are usually captured in scRNAseq
studies of LN kidneys and urine due to their loss by sample freezing, potentially skewing the conclusions that monocytes
or macrophages are the dominant pathogenic myeloid cell population in LN.

Methods: Neutrophils were detected in LN kidneys by IHC staining of neutrophil elastase (NE, n = 19). Spatial transcrip-
tomics was performed on class III/IV LN patients using Visium 10X Genomics. Differential expressed genes (DEGs) between
neutrophils (NDN, LDN) and Mos were defined using publicly available RNAseq data. Spots containing NDNs, LDNs, and
Mos and their glomerular vs tubular location were defined using Variance Adjusted-Mahalanobis to compute cell-specific
pathway scores based on DEGs. Neutrophils and macrophages were quantified in urine cell pellets of SLE patients (+/-
LN), collected at Dartmouth Hitchcock Lupus Clinic and the Johns Hopkins Lupus Center, by deconvolution of DNA meth-
ylation data (DNAm, Illumina EPIC).

Results:Glomerular neutrophil numbers in LN kidneys (#NE+ cells/glomerulus) inversely correlated with serum C3 levels (r =
-0.671, **p = 0.0056), supporting a role for neutrophils in disease pathogenesis. Neutrophils were equally or more repre-
sented in LN kidneys compared to macrophages: 35% vs. 32% of all spots (Fig. 1). Macrophages preferentially localized
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Fig. 1 Lupus Nephritis kidney spatial transcriptomics data reveal Macrophage and Neutrophil populations in situ. (A) Transcriptional pathways
scores are defined by Variance Adjusted-Mahalanobis (VAM) method to compute cell specific pathway scores based on differentially expressed
genes between neutrophils and macrophages on the 10x Visium (n = 4 LN class III/IV). (B) Percent NDN+ and LDN+ spots in LN kidney regions
defined by VAM scores of unique gene signatures.

Fig. 2 Both NDNs and LDNs localize to LN kidneys. (A) Differentially expressed genes between lupus NDNs and LDNs were defined using RNAseq
data from the Mistry et al 2019 PNAS study (n = 6 samples per group). (B) Spots containing NDNs and LDNs were defined using Variance
Adjusted-Mahalanobis (VAM) to compute cell-specific pathway scores based on differentially expressed genes in A. (C) Percent NDN+ and LDN
+ spots in LN kidney regions defined by VAM scores of unique gene signatures.
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to the tubules vs. neutrophils (27% vs. 10%) but, strikingly, neutrophils localized to glomerular regions to a much greater
extent (41% vs 88%). Similar interstitial distribution was found for both myeloid cell populations. Both NDNs and LDNs infil-
trated LN tissues at comparable levels (Fig. 2). LDNs were the more predominant neutrophil population in the glomeruli:
76% LDN+ spots vs. 65% NDN+ spots. NDNs were the more predominant neutrophil population in both tubular and inter-
stitial areas: 5% LDN+ spots vs. 7% NDN+ spots in tubules; 19% LDN+ spots vs. 27% NDN+ spots in the interstitium. The
most prevalent NDN subtype in tubular regions was mature and transcriptionally quiescent neutrophils (Nh2), whereas
immature and interferon+ NDNs were the prevalent subtype in glomeruli. DNAm analysis of urine cell pellets recapitulated
high neutrophil and macrophage presence in LN kidneys (Fig. 3). Higher macrophage levels were found in urine cell pellets
of SLE patients with active LN. There was a significant correlation between urine macrophage levels with UPCR (r = 0.64,
**p = 0.008) and disease activity (SLEDAI >5, *p = 0.05).

Conclusion: Neutrophils, not only macrophages, are highly abundant in LN kidneys. Both NDNs and LDNs are highly prev-
alent myeloid cells in LN kidneys with predominantly glomerular localization. Spatial transcriptomics and urine DNA methyl-
ation approaches overcome the shortcomings of scRNAseq and are useful tools to define the pathogenic role of myeloid
cells in LN.

Disclosure: S. Skopelja-Gardner: None; J. Skydel: None; A. Roy: None; B. Kerin: None; J. Whitley: None; F. Kolling:
None; N. Kosarek: None; M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus
Med/Ed, 6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosci-
ences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences,
2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira
Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta Pharmaceuticals, 2, Nexstone Immunology, 2, Nim-
bus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences, 2, Thermofisher, 5, UCB, 2; A. Fava: Annexon bio,
1, Sanofi, 1; L. Salas: None; C. Burns: None.

Abstract Number: 0912

Inadequate Screening for Antiphospholipid Syndrome with
Antiphospholipid Antibodies in Patients with Systemic Lupus
Erythematosus

toobaMunawar1, Mahnoor Sherazi2 and Andras Perl3, 1Upstate University Hospital, Jamesville, NY, 2Upstate University
Hospital, Syracuse, NY, 3SUNY, Syracuse, NY

Fig. 3 Urine DNAm Deconvolution reveals (A) high Macrophage (Macs) and Neutrophil (Neu) cell distribution in lupus urine and (B) Increased Macs
and Neu cells/ml urine in lupus (SLE) patients with LN vs. SLE patients without LN. One-way ANOVA, *p< 0.05, **p < 0.01
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Background/Purpose: Antiphospholipid Syndrome (APS) is classified into primary and secondary; the latter being associ-
ated with connective tissue disease. Systemic lupus erythematosus (SLE) is the most common cause of secondary APS,
and the prevalence of antiphospholipid antibodies (APLAs), in patients with SLE is reported to be as high as 30% to 50%
(1). The aim of our study was to determine what percentage of our SLE patients have had a complete APLA profile with or
without thrombosis. We also looked at the timing these antibodies were obtained in regard to thrombotic events.

Methods: We reviewed EMR of patients with a diagnosis of SLE from 2012-2022. Data was obtained on presence or
absence of antiphospholipid antibodies testing in these patients along with the timing of these tests in relation to thrombotic
events. Deep vein thrombosis, Cardiovascular accidents, Pulmonary Embolism and History of Miscarriages were few of the
thrombotic events included for review.

Results: A total of 5965 patient’s charts were used for analysis. 5207 of these were females. Only 898 (15%) patients were
found to have an entire antiphospholipid antibodies panel tested in them. 571 of SLE patients had a thrombotic event and
309 of these were without an APLA panel prior to the event. When number of SLE patients who had APLA testing done with
and without thrombotic events were compared to those without APLA testing, the results were found to be statistically sig-
nificant. (p value < 0.0001 ; Table 1).

Conclusion: Despite the increased risk of APS and thrombosis in patients with SLE, there is inadequate screening with anti-
phospholipid antibodies in these patients. Most of the times antibody testing in these patients is driven by a thrombotic
event. We purpose an EMR alert to obtain antiphospholipid antibodies testing in all SLE patients who are without one to bet-
ter categorize their risk of APS and thrombosis.

Disclosure: t. Munawar: None; M. Sherazi: None; A. Perl: None.
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Background/Purpose: IFN response, plasmablasts and neutrophils are three hallmarks of systemic lupus erythematosus
(SLE). Studies showed that the netting neutrophils stimulated plasmacytoid dendritic cells to secret type I interferon directly
and further promoted the expansion of plasmablasts indirectly, suggesting the upstream position of neutrophils in the path-
ogenesis of SLE. The blood transcriptomic profiling of human SLE, with a focus on lymphoid (T cells, B cells and NK cells)
and partial myeloid (monocytes and dendritic cells) lineages, has been uncovered. However, due to the sample processing
challenge – a rapid process of fresh blood sample for optimal cell quality, the transcriptomic profiling of neutrophils remains
incomplete.

Methods: To determine cell-type specific signatures, we planned to decipher neutrophil transcriptional changes in human
SLE using single cell RNA sequencing (scRNA-seq). Briefly, freshly isolated white blood cells from healthy controls (n = 3)
and SLE patients (SLEDAI ≤ 4, n = 3) were collected for scRNA-sq sample preparation and sequencing with BD Rhapsody
microwell-based single-cell partitioning technology. For data analysis, Scrublet was used for multiplet removal, BBKNN for
batch correction, Python-based Scanpy pipeline for data pre-processing, visualization, clustering and differential expression
testing and UMAP for data plotting.

Results:Neutrophils were clustered to 5 subpopulations (pre-neutrophils (PreNeu), early neutrophils (EarlyNeu), middle neu-
trophils (MidNeu), late neutrophils (LateNeu) and late IFN-expressing neutrophils (LateIFNNeu), according to Gustaf et al. In
SLE patients (cases), the frequency of EarlyNeu in myeloid cells was markedly increased (48.7% vs 26.3%), whereas the fre-
quencies of MidNeu (18.8% vs 25.4%), LateNeu (7.3% vs 13.3%), LateIFNNeu (10.4% vs 14.8%) were reduced compared
to healthy controls. Gene set enrichment analyses were performed using hallmark gene sets to identify the possible patho-
physiology of the disease. In line with our speculation, interferon (IFN-αand IFN-γ) response, inflammatory response and
TNF-α/NF-κB signals were found to be enriched in cases for PreNeu, EarlyNeu and LateNeu. In addition, relative to controls,
IL-6/JAK/STAT3 and apoptosis signals were enriched in cases for EarlyNeu and LateNeu; complement signal was enriched
in cases for LateNeu; IL-2/STAT5 signal was enriched in cases for MidNeu and LateNeu; cell cycle (e.g., G2M checkpoints,
E2F targets and mitotic spindles) and DNA repair signals were under-represented in cases for PreNeu. Conversely, IFN-γ
signal was under-represented in cases for MidNeu and LateIFNNeu.

Conclusion: In SLE patients, pronounced inflammatory signals were observed in neutrophils across different stages.

Disclosure: A. Law: None; C. Pua: None; D. Guo: None; C. Ng: None; J. Thumboo: None; A. Low: Boehringer-
Ingelheim, 6, Janssen, 6; X. Fan: None.
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Background/Purpose: Aberrant macrophage polarization is generally present in autoimmune diseases. Overwhelming M1
macrophage induces the continuous progression of inflammation, which is one of the vital reasons for the development of
autoimmune diseases. However, the underlying mechanism is still unclear. This study mainly explores the role of regulation
factor X1 (RFX1) on macrophage polarization in systemic lupus erythematosus (SLE), and elucidates the mechanism of
RFX1 regulating abnormal macrophage polarization.

Methods:Western blot (WB) was used to detect RFX1 expression in CD14+ monocyte-derived macrophage (hMDMs) and
mouse peritoneal macrophages (PMAs). The conditional knockout mice-Rfx1f/fLyz2-Cre (CKO) was constructed to inhibit
RFX1 expression specifically in macrophages. The RNA-seq was used to detect the differently expressed genes in
RFX1-overexpressed or knockout PMAs. The expression levels of macrophage markers and pro-inflammatory cytokines
in macrophages were detected by RT-qPCR, Flow cytometry or ELISA. The CKO and WTmice with colitis or lupus-like
symptom were induced by dextran sulfate sodium (DSS) or IMQ respectively. The damage of intestinal or kidney tissue
was examined by H&E staining. The infiltrations of CD45+, neutrophils, macrophages, CD4+ and CD8+ cells in colon or kid-
ney were detected by flow cytometry, as well as markers of M1 and M2 subtypes. ChIP-seq was used to screen the target
genes regulated by RFX1.

Results: The protein expression of RFX1 was increased significantly in LPS induced M1 macrophage. Compared with con-
trol group, the expressions of M1-related genes were increased in RFX1-overexpressed PMAs, while the expressions were
significantly reduced in Rfx1-deficient PMAs. We also found that the relative mRNA and protein expression of RFX1 in CD14+

monocyte from the peripheral blood of SLE patients was significantly increased compared with healthy control (HC).

In addition, deficiency of Rfx1 protect the integrity of the intestinal structure in colitis mice and inhibited the damage to kidney
from lupus-like mice. The infiltration of immune cells was obviously reduced in colon or kidney form CKO mice. The
M1-related gene expression such CD86 or MHCII was decreased in macrophages from CKOmice. Besides, the concentra-
tions of pro-inflammatory cytokines including Il-6 and Tnf-a and Il-1b were lessened significantly in serum from CKO mice.

Dual luciferase reporter and ChIP-qPCR assay indicated that APOBEC3A transcription was regulated by RFX1 directly. And
the methylation of IL6 and TNF promoter in macrophage was decreased by APOBEC3A or RFX1 overexpression. Besides,
the methylation of IL6 and TNF promoter were also decreased in monocyte and macrophage from SLE patients.

Conclusion: Both in vitro and in vivo experiments show that RFX1 promotes M1 polarization by APOBEC3A-mediated
demethylation. And RFX1 may promoted the autoimmune inflammation in SLE.
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IL-16+ Is Abundantly Expressed by Kidney-infiltrating Myeloid and
Lymphoid Cells in Lupus Nephritis: A Spatially Resolved Multiplexed
Approach

Alessandra Ida Celia1, Xiaoping Yang2, Hana Minsky2, Silvia Malvica2, Michelle Petri3, the Accelerating Medicines
Partnership in RA/SLE4, Avi Rosenberg5 and Andrea Fava2, 1John Hopkins University of Medicine, Rome, Italy, 2Johns
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Background/Purpose: We previously discovered that IL-16 is the urinary protein most strongly correlated with histological
activity in lupus nephritis (LN), followed by neutrophil degranulation products such as PR3. IL-16 is a proinflammatory che-
mokine that binds to CD4 and CD9 which are also expressedby myeloid cells. IL-16 is a key mediator in renal ischemia-
reperfusion injury. Furthermore, IL-16 polymorphisms carry a higher risk of SLE (OR 3.3-10.4), suggesting a potential causal
role. Our hypothesis is that IL-16 critically amplifies the immune response in proliferative LN, thereby attracting myeloid
populations that can ultimately lead to kidney damage. The aims of our study are to investigate IL-16+ cells in LN kidney,
define their immunophenotype, and to explore the presence of PR3+ cells in the same spatial area in order to gain insight
on the spatial relation between the two populations.

Figure1. IL-16+ cells immune phenotype (A) Coexpression of lineage markers in IL-16+ cells. Values indicate number (count) of positive cells.
(B) Heatmaps displaying the heterogeneity of marker coexpression at the single cell level for IL-16+ cells (B). Data from one representative kidney
biopsy (class IV lupus nephritis, NIH Activity Index 8/24, Chronicity Index 6/12).
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Methods: We performed 20-plex serial immunohistochemistry (sIHC) on one archival LN kidney biopsy (ISN/RPS class IV)
to identify IL-16+ and PR3+ cells and evaluate the expression of multiple cell lineage markers. We utilized Indica HALO to
perform image analysis, including deconvolution, cell segmentation, glomerular annotation, and quantitative histology.

Results: A total of 95,619 cell objects present in the sample were analyzed. We observed an abundant IL-16+ infiltrate,
mostly in the tubulointerstitium. Multiple kidney-infiltrating immune cell types produced IL-16. The co-expression of lineage
markers by IL-16+ cells is summarized by Figure1A. Figure 1Bdisplays the heterogeneity of marker co-expression at the
single cell level for IL-16+ cells. Most IL-16+ cells also expressed CD4, a ligand for IL-16. Figure 2 illustrates the tissue dis-
tribution of IL-16 and PR3+ cells showing how IL-16 and PR3 are not spatially related.

Conclusion: IL-16+ cells abundantly infiltrate the kidney in LN. IL-16 is producedby most types of immune cells including
lymphoid and myeloid cells. There was no spatial relationship between IL-16+ and PR3+ cells suggesting no obvious che-
motactic activity. The release of IL-16 by multiple immune cell types may promote and amplify LN.

Disclosure: A. Celia: None; X. Yang: None; H. Minsky: None; S. Malvica: None;M. Petri: Alexion, 1, Amgen, 1, Ana-
ptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed, 6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen,
1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions,
1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idor-
sia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta
Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences,
2, Thermofisher, 5, UCB, 2; t. Accelerating Medicines Partnership in RA/SLE: None; A. Rosenberg: None;
A. Fava: Annexon Biosciences, 2, Sanofi, 1.

Figure2. Spatial distribution of IL-16+ and PR3+ cells Biopsy detail mapping IL-16 and PR3+ cells (in yellow); glomeruli in blue. There was no obvi-
ous spatial relation between IL16+ and PR3+ cells. Data from one representative kidney biopsy (class IV lupus nephritis, NIH Activity Index 8/24,
Chronicity Index 6/12).
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SLE Patients as an Indicator for Premature Monocyte Aging
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Background/Purpose: Circulating monocytes are divided into three subsets: classical, intermediate, and non-classical
monocytes. Monocytes egress from the bone marrow as classical monocytes and develop into intermediate and later
non-classical monocytes. In patients with systemic lupus erythematosus (SLE), the proportion of non-classical monocytes
is increased in the peripheral blood and kidneys in case of glomerulonephritis. However, the biology of non-classical mono-
cytes in patients with SLE and their implications in the disease process are not fully characterized.

Methods: Peripheral blood mononuclear cells (PBMC) were isolated from patients with SLE (defined by the 2019 EULAR/
ACR criteria; n=20), healthy controls (n=20), and patients with connective tissue diseases other than SLE (n=10). PBMC
were stained for CD14, CD16, and CD115 and analyzed by flow cytometry. In additional experiments, mitochondrial

Surface expression of CD115 (MFI) on classical (CD14+CD16-), intermediate (CD14+CD16+), and non-classical monocytes (CD14dim CD16++)
in healthy control donors (n=20).
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membrane potential and mitochondrial reactive oxygen species were measured by flow cytometry, expression of miR146a
was quantified by RT-qPCR. All patients and blood donors gave written informed consent and the study was approved by
the ethical review board of the University of Freiburg.

Results: Surface expression of CD115, the receptor for macrophage colony stimulating factor (M-CSF), a key survival factor
for myeloid cells, is markedly upregulated on non-classical monocytes from patients with SLE. While CD115 is almost
absent on the classical monocyte subset and intermediate monocytes show low levels of CD115, only non-classical mono-
cytes exhibit a relevant surface expression of the M-CSF receptor (Figure 1). Non-classical monocytes from SLE patients
increase their CD115 expression not only in comparison with healthy age-matched controls (p=0.004) but also compared
to patients with connective tissue diseases other than SLE (p=0.009), identifying the upregulation of the M-CSF receptor
as biological signature of non-classical monocytes in SLE. These CD115+ monocytes in SLE patients display a senescent
cell phenotype with increased mitochondrial membrane potential (p=0.012), higher production of mitochondrial reactive
oxygen species (p=0.021) and upregulation of the senescence marker miR146a (p=0.008). When investigating CD115
expression in different age groups in healthy individuals, CD115 receptor levels on non-classical monocytes were age-
dependent with low levels on cells from young adults and significantly higher levels in individuals over 50 years of age
(Figure 2). Thus, the upregulated CD115 expression of non-classical monocytes from young SLE patients was indicative
for premature monocyte aging in line with the upregulation of senescence markers in those cells.

Conclusion:We identified the upregulation of the M-CSF receptor (CD115) as a biological signature of non-classical mono-
cytes from SLE patients. CD115+ non-classical monocytes are increased only in the peripheral blood of patients with SLE
and not in patients with other connective tissue diseases and display a senescent phenotype indicative of premature mono-
cyte aging in SLE.

Disclosure: M. Zeisbrich: None; S. Finzel: AbbVie, 6, AstraZeneca, 2, 6, Chugai, 6, Galapagos, 2, 6, Novartis, 2, Novo
Nordisk, 2, UCB, 6; N. Venhoff: None; R. Voll: None.

Correlation of the surface expression of CD115 (MFI) on non-classical monocytes (CD14dim CD16++) and the year of birth of the respective
healthy blood donor (n=20).
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic systemic autoimmune disease partly character-
ized by production of autoantibodies, causing inflammation and tissue damage. In this study we investigated whether cumu-
lative genetic risk for elevated immunoglobulin G (IgG)-levels in the general population, represented by an IgG polygenic risk
score (IgG-PRS) is associated with an increased risk of SLE, clinical manifestations or autoantibody-profile.

Methods: Patients with SLE, fulfilling the ACR-82, ACR-97 or SLICC-2012 criteria (n=1532) and healthy controls (n=1947)
were genotyped using Illumina’s Global Screening Array. Clinical data was retrieved from medical charts. A weighted IgG-
PRS was assigned to each individual including 13 single nucleotide polymorphisms (SNPs) associated with elevated IgG-
levels in the general population, as reported by Jonsson et al. (1). Next, two sub-PRSs were developed to investigate the
SLE and non-SLE genetic effect of the IgG-PRS, one including SLE-associated SNPs (r2 > 0.2, n=5) and another including
non-SLE associated SNPs (n=8), table 1. Multiple logistic- and linear regression analyses were performed, adjusting for sex
and SLE-duration. P-value < 0.05 was considered significant.

Results: The IgG-PRS did not differ between SLE patients and healthy controls or between men and women (both p >0.05).
Out of the ACR-82 criteria, high IgG-PRS was most significantly associated with increased prevalence of arthritis (OR 4.39
(1.13-17.09), p=0.033), table 2. Further, a high IgG-PRS was associated with a greater number of different types of
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autoantibodies including anti-SSA, anti-SSB, anti-RNP, anti-Sm, anti-dsDNA and anti-cardiolipin antibodies (p=0.02). When
investigating the autoantibodies separately, a high IgG-PRS was associated with higher prevalence of anti-SSB (OR 4.39
(1.06-18.19), p=0.04) and lower prevalence of anti-RNP (OR 0.19 (0.043-0.85), p=0.03) antibodies. In total, 38% of the
SNPs included in the IgG-PRS were in linkage disequilibrium with SLE-associated SNPs (r2 = 0.26-0.96). Separating the
SLE and non-SLE genetic effect for the IgG PRS, demonstrated a positive association for the SLE associated IgG PRS,
and conversely a negative association for the IgG PRS excluding SLE associated SNVs (OR 22.2(8.06-61.30), p<0.001
and OR 0.17(0.06-0.44), p <0.001, respectively), table 2.

Conclusion: The cumulative effect of genetic variants affecting IgG-levels in the general population is associated with both
the type and the number of different autoantibodies in SLE. Investigating common genetic variants linked to immunological
functions in the general population may provide further insight into the genetics driving SLE. References: < !1. Jonsson S,
Sveinbjornsson G, de Lapuente Portilla AL et al.Identification of sequence variants influencing immunoglobulin levels. Nature
Genetics 49(8):1182-1191, 2017.

Disclosure: V. Gothefors-Holm: None; S. Reid: None; A. Sayadi: None; M. Eloranta: None; M. Frodlund: None;
K. Lerang: None; A. Jonsen: None; S. Rantapää-Dahlqvist: None; A. Bengtsson: None; A. Rudin: AstraZeneca,
12, financial support; O. Molberg: None; C. Sjöwall: None; J. Sandling: None; L. Rönnblom: None;
D. Leonard: None.
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Network Analysis of Genome Sequences Identifies Important Pathways
in the Pathogenesis of Childhood-onset Systemic Lupus Erythematosus
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic, systemic autoimmune disorder. The pathogenesis of
SLE is not fully understood, but high twin/sibling concordance rates suggest a genetic component triggered by environmental
events. Childhood-onset SLE (cSLE) patients have an extreme phenotype, therefore is an ideal population to study genetic con-
tributors to SLE. Historically, studies have focused on unrelated individulas who share variants in individual genes. However, this
approach doesn’t consider that rare variants in SLE could cluster in genes participating in related biological processes. We per-
formed genome sequencing in a diverse cohort of cSLE patients and parental controls, and describe a network-of-pathways
approach to identify biological pathways enriched in genes with rare variants that may contribute to cSLE pathogenesis.

Methods: SLE patients met at least 4 of 11 revised American College of Rheumatology classification criteria, with disease
onset 18 years. Whole blood samples were collected from 83 patients with cSLE and 109 unaffected parents and whole
genome sequencing was performed. The genome sequences were filtered to select for rare (minor allele frequency< 0.01),
nonsynonymous variants in coding exons. Selected variants had to be present only in cSLE patients or in both patients and
parents, but at a significantly higher level in patients (Fisher’s exact test (p0.05)).This resulted in 501 unique variants, which

Table 1. Demographic data of the cSLE cohort
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corresponded to 232 genes.Using the 232 genes, we performed pathway enrichment analysis based on Gene Ontology
biological processes with Metascape. We generate a network of enriched pathways, weighted by enrichment values and
overlap coefficients with Cytoscape. Pathway clusters in the network were manually reviewed and classified. We analyzed
clinical phenotypes and CADD-Phred for each pathway cluster.

Results: Rare genetic variants in cSLE patients are enriched in biological pathways such as RNA processing and apoptosis
(Figure 1). Some pathways(i.e. nucleic acid regulation) are well-established causes of monogenic SLE, while others are novel.
The median CADD-Phred score for each of the 18 networks ranges from 11.5-23.6.The mitochondrial functions cluster had
higher rates of lupus nephritis, and the cell adhesion cluster had higher rates of CNS SLE compared to other clusters (Figure 2).

Conclusion: Network analysis is a useful approach to identify biological pathways and specific genes that could contribute
to cSLE risk. Ongoing detailed analysis of the specific variants identified in each pathway will allow us to prioritize key genes
and pathways for further study. In total, this analysis may contribute to advancing the understanding of cSLE beyond a
broad clinical phenotype and towards a more precise molecular diagnosis.

Figure 1. Biologic pathways enriched in rare coding variants in cSLE patients.

Figure 2. Key phenotypes for variants enriched in cSLE grouped by functional biologic clusters
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Investigating the Role of Interferon in Promoting Flares of SLE at a Single
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Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease with unpredictable
flares interspersed with prolonged periods of disease quiescence. Interferon (IFN) is a hallmark of disease and has been
linked to disease flares, but the precise mechanism by which this occurs remain unclear. To address this question, we
examined the association between IFN and the immune changes in flaring and quiescent SLE patients at a single cell level.

Methods: A 41-marker panel was developed that enabled measurement of IFN-induced proteins (IIPs) in peripheral blood
immune populations using CyTOF.Fifteen healthy controls (HCs), 26 quiescent (clinical SLEDAI-2K = 0 for one year) and
42 recently flaring (< 1 month, change in clinical SLEDAI-2K ≥ 1 requiring escalation of therapy) SLE patients were examined.
Expression of individual IIPs normalized to healthy controls, as well as a composite IIP score incorporating the expression of
all seven proteins was assessed.

Results: Twenty-six distinct immune populations were identified, all of which demonstrated a strong correlation between IIP
levels and the IIG score in SLE (Figure 1).In all immune populations, the levels of IIPs were significantly elevated in SLE
patients compared to HCs. In most cell populations, the levels of IIPs were elevated in flaring compared to quiescent SLE
patients (Figure 2A) and correlated with the clinical SLEDAI-2K. Comparison of the abundance of the 26 immune popula-
tions between flaring and quiescent patients revealed that only classical monocytes, intermediate activated classical mono-
cytes, and age-associated B cells (ABCs) were significantly elevated in flaring patients (Figure 2B). Very limited changes were
seen between these 2 groups of patients for markers of cellular activation, such as CD86, TLR7, TLR9, FOXP3, HLA-DR,
Ki67, and PD1. In contrast, in many relevant immune populations, elevations of these markers were associated with IIP levels
suggesting that IFN, rather than disease status (i.e., flare vs quiescence), is driving this activation. In patients who were flaring
at baseline, elevations of IIPs in pre-ABCs, ABCs, low density granulocytes (LDGs), and intermediate activated monocytes
were associated with clinical disease activity one year later (Figure 3A).In contrast, quiescent patients that subsequently
flared and were active at one year had elevations of IIPs in multiple T and B cell populations (Figure 3B).

Conclusion: The findings suggest that IFN initiates flares by promoting B and T cell activation, while sustained or recurrent
disease activity appears to be more dependent upon its impact on ABCs, LDGs, and monocytes.
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Figure 1. IFN induced protein (IIP) expression is significantly correlated with IFN induced gene (IIG) expression. Correlation between IIP
expression (shown on the x axis) in individual cell populations (shown on the y axis) and IIG expression, as measured by a composite score
calculated by summing the log2 transformed, normalized expression of 10 IFN-induced genes. R values are denoted by colour, and p val-
ues by the size of the dots.

Figure 2. Immunologic differences between flaring and quiescent patients. Waterfall plots showing the fold change differences between flaring and
quiescent SLE patients. Bars above the x axis are increased and below the x axis are decreased in flaring relative to quiescent patients. A) Waterfall
plot of IIP scores showing that flaring patients have significantly higher levels of IIP expression in 21 out of the 26 immune populations surveyed. B)
Waterfall plot of cellular abundance showing that flaring patients have significantly increases in some monocyte subsets and ABCs as compared to
quiescent patients.
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Background/Purpose: Ultraviolet B (UVB) exposure triggers lupus flare by worsening both skin lesions and systemic symp-
toms, i.e. lupus nephritis. We recently reported that UVB exposure induces skin inflammation with infiltration of neutrophils,
which can form neutrophil extracellular traps (NETs) in wild-type mice. Interestingly, we recently found that UVB exposure of
asymptomatic MRL-lpr lupus-prone mice induced lupus flare with not only skin inflammation, but also proteinuria. However,
the underlying mechanisms remain unclear.

Figure 3. Interferon-induced protein (IIP) levels in distinct immune populations at baseline inform disease status at one year follow up. A) Patients
who were flaring at baseline and were active at one year had significantly higher expression of IIPs in their ABCs, LDGs, and some monocyte cell
subsets when compared to those who had inactive disease activity at follow up. B) Patients who were quiescent at baseline and eventually expe-
rienced an increase in disease activity at 1 year had significantly higher expression of IIPs in their B and T cell subsets than those who had sustained
disease quiescence at one year follow up.

1824



Methods: To study the relevant mechanisms, we investigated skin lesions, proteinuria, infiltrated neutrophils, their expres-
sion of cytokines or complement C3, and formation of NETs in both skin and kidneys of UVB-irradiated asymptomatic young
female MRL-lpr lupus-prone mice.

Results: UVB exposure induced inflammatory responses in skin and kidneys with proteinuria, showing elevated skin thick-
ness, immune cell infiltration, increased CXCR4 expression in neutrophils, and deposition of NETs, and NET-associated
IFNα or C3 in both skin and kidneys. Interestingly, infiltrated cell count in skin was positively correlated with proteinuria
(r=0.57, p< 0.05), indicating a link between skin infiltrates and kidney injury. In kidneys, glomerular hypercellularity (r=0.73,
p< 0.05), CXCR4-positive neutrophils (r=0.7, p< 0.05), NETs (r=0.74, p< 0.05), NET-associated IFNα (r=0.81, p< 0.05) or
C3 (r=0.88, p< 0.01) were correlated with proteinuria in UVB-irradiated lupus-prone mice, suggesting a role for
CXCR4-positive neutrophils, NETs and their associated IFNα or C3 in kidney inflammation. To explore the origin of the pro-
inflammatory neutrophils, we found that stimulation with UVB or platelet-activating factor can upregulate expression of
CXCR4, IFNα or C3 in vitro in neutrophils from lupus-prone mice. About 20-50% of them co-expressed IFNα or C3 with
CXCR4, which may mediate cross-organ communication. Given that only a portion of infiltrated neutrophils become NETotic
in the skin of UVB-irradiated wildtype mice in our recent publication, we sought to explore if inhibition of CXCR4 can reduce
kidney injury. Notably, intraperitoneal application of CXCR4 inhibitor IT1t significantly attenuated proteinuria, with reduced
glomerular infiltration of CXCR4-positive neutrophils. Consequently, we found decreased glomerular deposition of neutrophil
NETs and NET-associated IFNα (3.2% Area in UVB vs 0.43% in IT1t+UVB mice, P< 0.01) in kidneys of UVB-irradiated
MRL/lpr mice with IT1t application as compared to those in mice without IT1t administration.

Conclusion: In conclusion, UVB-induced proinflammatory neutrophils and NETs contribute to skin and kidney inflammation
during lupus flare in asymptomatic lupus-prone mice irradiated by UVB. Inhibition of CXCR4-mediated neutrophil transmi-
gration ameliorated kidney inflammation with attenuated proteinuria in UVB-triggered lupus flare. Our results provide insights
into novel therapeutics into UVB-induced lupus flare.

Disclosure: X. Lyu: None; m. li: None; p. zhang: None; W. Wei: None; v. werth: AbbVie, 2, Amgen, 2, 5, Argenx,
2, AstraZeneca, 2, 5, Beacon Bioscience, 2, Biogen, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Celgene, 2, 5, Corcept,
2, Crisalis, 2, CSL Behring, 2, Cugene, 2, Eli Lilly, 2, EMD Serono, 2, Genentech, 2, Gilead, 2, 5, GlaxoSmithKline,
2, Idera, 2, Incyte, 2, Janssen, 2, 5, Kirin, 2, Lupus Research Alliance, 5, MedImmune, 2, Medscape, 2, Nektar, 2, Prin-
cipia, 2, Resolve, 2, UCB, 2, Viela Bio, 2, 5; M. Liu: None.
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Background/Purpose: Better understanding of the abnormal immune responses in lupus nephritis (LN) is fundamental to
identifying new therapies. We previously reported that the adaptor protein SAP (SLAM Associated Protein) is increased in
circulating T follicular helper (TFH) and T peripheral helper (TPH) cells of patients with SLE. SAP regulates T cell function by
binding to the co-stimulatory SLAMF (signaling lymphocytic activation molecule family) receptors. SAP and SLAMF are crit-
ical for TFH and TPH-dependent B cell maturation into autoantibody-producing plasma cells that characterize SLE pathogen-
esis. In this work, we set out to evaluate the association between circulating SAPhi T cells and clinical disease activity.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated using density gradient separation from whole blood.
Cells were stained for cell surface markers, followed by permeabilization and staining of intracellular SAP. TFH were defined
as CD3+CD4+CD8-PD1hiCXCR5+ and TPH were defined as CD3+CD4+CD8-PD1hiCXCR5-. Other markers included CXCR3,
CCR4, CCR6, CD25, CD127 and HLADR. Additionally, we analyzed SAP expression from renal infiltrating LN T cells using
the publicly available single-cell RNA sequencing (sc-RNA Seq) Accelerated Medicines Partnership (AMP) in SLE dataset.
(Nat Immunol 2019; 20: 902-914.)

Results: PBMCs from 35 patients with SLE (1997 ACR criteria), including 10 patients with LN, were analyzed. The clinical
characteristics are presented in Table 1. Mean age was 34±10, 83% were female. Males were more likely to have LN
(p=0.03). We found an increase in total SAP-positive CD4 and CD8 T cells in SLE compared with controls (56±16 vs. 41
±12 and 53±16 vs 39±10, respectively). In CD4 T cells, the highest SAP expression was in the TPH, detectable in > 90%
of TPH cells in some patients. (Fig. 1A) The percent of SAPhiTPH in circulation was associated with SLEDAI-2K (Pearson
r=0.5, p=0.01) and showed a trend for inverse association with C3 and C4 levels. SAPhiTPH cells were expanded in SLE
patients presenting with flare vs. no flare. A sub-analysis revealed an association with active urine sediment, elevated anti-
dsDNA, and nephrotic syndrome. SLE patients with renal disease had higher levels of circulating SAPhiTPH, and the associ-
ation between SAPhiTPH and LN remained significant after adjusting for age, sex, race, low complements, and elevated anti-
dsDNA (p=0.02).(Fig. 1B)To validate these findings we used the AMP scRNA-Seq data. Using the authors’ clustering anal-
ysis, we found a small but statistically significant increase in SAP levels from renal infiltrating T cells from SLE compared with
control kidney biopsy samples (p=0.03). Notably, SAP expression in CD4 T cells was differentially upregulated in the TFH-like
vs. the T-regulatory subsets in the SLE vs. control group. (Fig. 2)

Patient Characteristics.
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Conclusion:We identified that SAPhiTPH cells are associated with active SLE, specifically LN. Furthermore, we validated the
presence of an analogous SAPhi TFH-like subset in the LN kidney biopsy samples, suggesting direct tissue-level infiltration by
these cells. Future work to improve our understanding of SAP functions and signaling in these cells is likely to reveal novel
therapeutic targets in SLE.

Disclosure: Y. Gartshteyn: None; L. Khalili: None; L. Geraldino-Pardilla: None; A. Mor: None; A. Askanase: AbbVie,
2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GSK, 2, Idorsia,
2, Janssen, 2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2.

Figure 1. SAP expression in the T peripheral helper (TPH) CD4 T cells is associated with lupus nephritis. (A) SAP levels are increased in the TPH
subset of CD4 T cells isolated from patients with SLE patients. (B)SAPhiTPH cells are expanded in SLE patients with LN compared to SLE patients
without LN or in healthy controls (HC).

Figure 2. SAP levels are increased in the TFH-like renal infiltrating cells in LN. We analyzed the scRNA-Seq data from the publicly available Accel-
erated Medicines Partnership in the SLE LN dataset using the authors’ original clustering algorithm. (A) SAP expression in all CD3 positive T cells.
(B) Sub-analysis of SAP levels based on the authors’ original T cell clustering algorithm. HC, healthy control. SLE, systemic lupus erythematosus.
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Background/Purpose: Systemic lupus erythematosus (SLE) poses a significant challenge at the diagnostic and treatment
levels due to its severe multisystem nature and notable heterogeneity in clinical course and therapeutic response. We investi-
gated the serum proteomic andmetabolomic profiles of SLE, to uncover newmechanisms underlying relevant clinical patterns.

Methods: Proteomic and metabolomic approaches were used to assess the serum levels of 184 inflammation and organ
damage-related proteins [proximity extension immunoassay (PEA, Olink)] and 168 serum metabolites, [nuclear magnetic
resonance (NMR, Nightingale)] in consecutive SLE patients (n = 135) and age-matched healthy donors (HD) (n = 27). In par-
allel, an extensive clinical and analytical profile was conducted. To evaluate the contribution of molecular profiles to the dis-
ease severity, unsupervised hierarchical clustering analyses were developed.

Results: Fifty-three proteins related to inflammation and organ damage, and 32 metabolites, were significantly altered (p =
< 0.05, FC= 1.5, FDR) in the serum of SLE patients compared to HD. Unsupervised hierarchical clustering of proteomic data
differentiated 2 patient clusters, where patients belonging to one cluster were characterized by elevated disease activity
(SLEDAI >5), and increased incidence of atheroma plaques, dyslipidaemia, and hypertension. The top features driving clas-
sification were CD40, PGF, PDL1 and CSF1, with area under the curve >0.9, known to be associated with immune activa-
tion. At the molecular level, these patients showed 49 overexpressed proteins (p = < 0.05, FC= 1.5, FDR), enriched in
biological pathways linked to chemotaxis and lipid metabolism.

Unsupervised hierarchical clustering of metabolomic data also identified 2 patient clusters with patients in one cluster show-
ing a greater preponderance of lupus nephropathy (LN). The top features driving classification included short chain fatty
acids, total fatty acids, total lipids and total free cholesterol, with area under the curve >0.9. Molecularly, these patients
showed increased levels of 60 proatherogenic VLDL and LDL subsets (p = < 0.05, FC= 1.5, FDR) and metabolite enrich-
ment analysis identified ketone body and butyrate pathways.

Integrating proteomic and metabolomic patient clusters identified two patient subgroups with the most (N=41) and least
(N=36) severe molecular and clinical profiles. The group with more severe profiles ( SLEDAI >5, prevalence of LN, and higher
incidence of atheroma plaques, hypertension, and dyslipidaemia) exhibited higher levels of 56 proteins associated with
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chemotaxis, inflammatory response and cytokine signalling, as well as 53 proatherogenic lipoproteins, (p = < 0.05, FC= 1.5,
FDR) confirming the original molecular stratification.

Conclusion: The simultaneous application of proteomic and metabolomic approaches for molecular profiling in SLE
patients offers valuable complementary information enabling a more accurate definition of their clinical profile, providing
novel therapeutic targets and biomarkers of disease.

Acknowledgements: Supported by ISCIII (PI21/0591, CD21/00187 and RICOR-21/0002/0033) co-financed by FEDER
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Background/Purpose: Immunohistochemistry is the gold standard for antibody staining in microscopy. However, a lack of
multiplexing limits its utility in the use of discovery. Here we demonstrate a serial Immunohistochemistry (sIHC) staining work-
flow and analysis pipeline allowing for multiplexing of 18 antibodies on a single section.

Methods: 29 FFPE block were included for preliminary analyses from the 127 clinically indicated kidney biopsies recruited
as part of the Lupus nephritis (LN) Accelerating Medicines Partnership (AMP) project).

Staining: 10mm sections from LN kidney biopsies in FFPE were deparaffinized, rehydrated, and antigen retrieved with boiling
citrate. Slides were blocked for peroxidases, washed, and incubated with primary antibody, secondary HRP reagents, AEC-
Red Chromogen, and Hematoxylin. Images were acquired at 40X magnification. Slides were decolored in 90% Ethanol and
stripped in an antibody elution buffer, then cycled for all markers.
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Image Stacks: Image files were imported into HALO-AI v3.5 (Indica Labs) for deconvolution, pseudo-coloring, co-
registration, and alignment. Registered images were fused to create a single composite image with all 18 markers and a rep-
resentative DNA and counterstain channel. Tissue regions were identified by a DenseNet V2 AI tissue classifier trained on an
original co-registered IHC image and individual cell objects were identified by nuclear detection and segmented by cell dis-
tance boundaries.

Analysis: Single-cell marker expression datasets were analyzed in R. Cells located on the edge of the tissue or in regions
classified as wrinkles were removed to reduce potential artifacts. Marker expression values underwent CLR-normalization
and standardization within each sample and then combined and harmonized by Harmony to further minimize batch effect.
PCA and UMAP were used for dimensional reduction, and KNN and SNN algorithms were applied to identify cell clusters.
Clusters with CD45 expression levels > 2 standard deviations were selected as candidate immune cell clusters. Cell clusters
with high keratin marker expression were removed to eliminate renal tubular epithelial cells. Remaining clusters were then re-
clustered via KNN and SNN to identify distinct immune cell types with the help of heatmaps and feature plots.

Figure 1-sIHC Staining and Image Stack Pipeline

Figure 2 – sIHC Composites, Cell Segmentation, and AI-Based Tissue Classification
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Results: The co-registration and fusion of images produced image stacks in which all 20 markers could be visualized within
the same image. Tissue classification and single-cell segmentation allowed for clear identification of regions of the tissue and
the individual cells that constituted each region. Single-cell analyses identified 1,913,845 cells and 182,783 CD45+ cells
which were classified into 10 distinct immune cell phenotypes.

Conclusion: Here we demonstrate imaging and analysis of 20 markers using sIHC for the first time, while producing a large,
spatially informed, clinically-relevant dataset in 29 LN Kidney Biopsies.sIHC can be successfully employed to perform multi-
plexed whole slide analysis harnessing both the subcellular resolution (brightfield) and the reliability of IHC.
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6; J. Anolik: None; M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed,
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2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira
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Distinct Cell-Bound Complement Activation Products Associate with
Disease Activity and Immune Transcriptional Signatures in SLE
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Figure 3 – Dimension Reduction and Clustering of sIHC Single-Cell Data
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Background/Purpose: Complement plays a central role in SLE, generating an array of bioactive soluble and cell-bound
complement activation products (CB-CAPs) during disease activity. Data are lacking though detailing the types, quantities,
and impacts of the numerous CB-CAP on SLE immune cells, especially with respect to disease activity. We applied a mass
cytometry (MC) panel that can detect over 20 CB-CAPs and complement receptors to PBMCs from paired flare and remis-
sion samples from 6 patients with classified SLE. Furthermore, we analyzed single-cell transcriptional profiles on flaring sam-
ples using antibodies to the most prevalent CB-CAPs using cellular indexing of transcriptomes and epitopes (CITE)-seq.

Methods: Adults with ACR- or SLICC-classified SLE (n=6) were consented for PBMC collection at Washington University
School of Medicine. Isolated PBMCs were subjected to single cell MC and CITE-seq (n=3). MC data analysis was performed
with Cytobank. CITE-seq data analyses was performed with Seuret, gProfileR, and Comprehensive Multi-omics Platform for
Biological InterpretatiOn (COMPBIO).

Results: We found the highest frequency of C4d, C3d, C5, and Bb deposition on B cells compared to T cells and mono-
cytes during SLE flares (Fig 1). During disease remission, low levels of all CB-CAPs were observed in these cells. Compared
to controls, transitional B cells from flaring patients with SLE had high levels of C5 and Bb with little C4d or C3d (Fig 2).
CD11c+ B cells from flaring patients also had elevated Bb deposition compared to controls. CITE-seq transcriptional profil-
ing identified Bb- and C3d-bearing CD11c+ B cells possessing a type I interferon signature, with Bb-bearing B cells further
possessing a TNF/NF-κB transcriptional signature.

Conclusion: A high level of CB-CAP deposition was observed in B cells obtained from flaring subjects with a SLE, which
was absent during disease remission. The types of CB-CAPs found on PBMCs were not uniform between cell types, poten-
tially opening a previously undescribed heterogeneity in SLE. Additional heterogeneity was observed in the transcriptional
profiles associated with specific CB-CAPs on B cells. These pilot data demonstrate the feasibility of the MC complement

Fig 1. Mass cytometry of CB-CAP deposition on PBMCs from paired flaring and remission patients with SLE, along with matched controls.
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panel on human samples, and the potential insights CITE-seq has using CB-CAPs in discovering novel mechanisms of com-
plement activation and regulation.

Disclosure: G. Arguelles: None; L. Mitchell: None; D. Hourcade: None; J. Atkinson: Alexion Pharmaceuticals,
2, Alnylam Pharmaceuticals, 2, Celldex Therapeutics, 2, Genentech, 2, Idera Pharmaceuticals, 2, Kereos Inc, 2;
E. Roberson: None; A. Kim: ANI Pharmaceuticals, 2, AstraZeneca, 2, 5, Aurinia Pharmaceuticals, 2, Exagen Diagnos-
tics, 2, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Kypha Inc, 2, 10, Novartis, 5, Pfizer, 2.

Abstract Number: 0925

IL-4 Acts Through Aryl Hydrocarbon Receptor to Antagonize
TLR7-induced Double Negative 2 B Cells in Lupus

Changming Lu, Hui-chen Hsu, Min Gao, Jose Rubio, Winn Chatham and John Mountz, University of Alabama at
Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Fig 2. Mass cytometry of of CB-CAP deposition on B cell subsets from flaring patients with SLE versus matched controls.
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Background/Purpose: We recently showed that in SLE, IL-4 suppressed the development of interferon-beta (IFNβ) and
TLR7-stimulated T-bet+ double negative 2 (DN2) B cells. Here we investigate the potential DN2 B-cell suppressive effects
of IL-4 through the IL-4-induced 1 (IL-4i1)-aryl-hydrocarbon receptor (AhR) pathway.

Methods: The mechanism of IL-4 in suppressing the development of DN2 B cells in vivo was studied using R848-treated
BXD2 mice. The B-cell developmental trajectory was determined using single-cell RNA-sequencing (scRNA-seq) analysis.
Adult patients whomet theACR 1997 revised criteria for SLE were recruited. The in vitro effects of IL-4 and two potent
AhR agonistic ligands, Kynurenine (Kyn) and 6-formylindolo[3,2-b]carbazole (FICZ) in suppressing the development of
DN2 B cell were determined using IFNβ plus TLR7 stimulated B cells. B-cell subsets and transcription factors (TFs) expres-
sion was measured by surface and intra-nuclear FACS analysis. AhR pathway and target genes were analyzed using qPCR.
Autoantibodies were measured by ELISA.

Results: Administration of IL-4 significantly inhibited the development of anti-Smith, anti-DNA, and anti-histone autoantibodies
induced by the TLR7 agonist R848 in BXD2 mice. This was associated with a decreased percentage of CD11c+T-bet+ IgD−

B cells. Feature-barcoding single-cell RNA-sequencing analysis showed that IL-4 modulated B-cell development at the transi-
tional stage 2 (T2) and skewed naïve B cells to develop into the CD23+CD21− follicular B cells. IL-4 induced the gene encoding
Ii4i1, an enzyme that metabolizes aromatic amino acids, and this was associated with the upregulation of AhR and downstream
genes Cyp1a1 and Ido1. In the absence of IL-4, both Kyn and FICZ significantly suppressed TLR7 plus IFNβ-induced T-bet+

B-cell development in vitro in BXD2 mice. Analysis of AhR expression in healthy control (HC) and SLE subjects show a signifi-
cantly lower expression of AhR in both the IgD−CD27− DN and IgD+CD27− naïve B-cell populations of SLE compared to
HC. qPCR analysis further indicates a significantly lower expression ofCYP1A1 and IL4I1 in SLE B cells compared to HCB cells.
B cell culture with either IL-4 or Kyn significantly reduced the development of DN2 B cells stimulated by IFNβ plus TLR7. Kyn also
significantly induced the expression of CYP1A1 and promoted the expression of PD-1 in IFNβ plus TLR7-stimulated B cells.

Conclusion: Our results suggest that IL-4R acts through the IL4i1-AhR pathway to induce a B-cell regulatory response to
TLR7 and type I IFN. Identifying small molecular metabolites that act directly in B cells to induce homeostasis may lead to
the development of orally active druggable targets that are efficacious in treating SLE.

Disclosure: C. Lu: None; H. Hsu: None; M. Gao: None; J. Rubio: None; W. Chatham: None; J. Mountz: None.
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Background/Purpose: Several groups of individuals are at higher risk for SLE, including those with African American ances-
try (AA), lupus-associated autoantibodies (ANA+), or some clinical symptoms of SLE, termed incomplete lupus erythemato-
sus (ILE). However, only a minority of ANA+ individuals develop autoimmune disease, and most ILE patients never progress
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to SLE. Metabolic pathways are known to be involved in myeloid cell dysregulation; however, whether they contribute to the
progression of autoimmune disease remains unclear. This study determined whether alterations in myeloid and B cell pop-
ulation frequencies or activation of particular cellular processes are dysregulated in subjects at-risk of SLE.

Methods: PBMCs from 32 subjects from African (AA) or European ancestry (EA), divided evenly among healthy individuals
(ANA-), healthy with autoantibodies (ANA+), ILE, and SLE. We performed multi-omic single-cell experiments (5’ scRNA-
seq/137-plex CITE-seq and BCR/TCR repertoire analysis) to assay for distinct disease-associated clusters, differential gene
signatures and dysregulated pathways.

Fig.1. A. UMAP projection of distinct myeloid clusters. B. Cell fractions for distinct cluster by disease group. C. Density of myeloid cell total popu-
lation and by ancestry across 4 disease groups. D, E. Expression of genes involved in autophagy and oxidative phosphorylation pathways by dis-
ease group for each ancestry. F. Autophagy pathway (genes expressed higher in AA ANA+ in red box) G. HLA-DM expression by ancestry and
disease group.
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Results:We obtained profiles for 324,721 cells across all PBMCs. We identified 8 distinct myeloid (Fig 1A) and 7 B cell clus-
ters across all subjects (Fig 2A). The proportion of cells in each cluster varied by disease group and ancestry (Fig 1B,C, 2B).
The proportion of nonclassical monocytes was higher in SLE with variations between ANA+ and ILE (Fig 1B,C). Intermediate
monocyte fractions were lower in SLE (Fig 1B,C). Fractions of naïve B cells were already higher in EA ANA-, while memory B
cells are higher in AA ANA+ and EA ILE, EA SLE (Fig. 2B). Analysis of differentially expressed genes revealed the importance
of metabolic processes in both cell types, such as autophagy and oxidative phosphorylation that varied between ancestries
(Fig 1D-E, 2D-E). A discrete part of autophagy pathway is upregulated in myeloid cells of AA ANA+, while a different set of
genes is upregulated in AA ILE (Fig 1D). Autophagy profile is detected earlier in EA; its progression is observed along disease
transition and cell states (Fig 1E). Specific autophagy-related genes are already upregulated in EA ANA-. Oxidative phos-
phorylation pathway is downregulated in AA ANA+ but upregulated in AA ILE and AA SLE (Fig 1D). In EA, upregulation
was mainly observed in SLE patients (Fig 1E). Involvement of antigen presentation pathways and altered expression of

Fig.2. A. UMAP projection of distinct B cell clusters. B. Density of B cells total population and by ancestry across 4 disease groups. C. Graphical
summary of pathways and transcription factors involved in B cell dysregulation. D, E. Expression of genes involved in autophagy and oxidative
phosphorylation pathways by disease group for each ancestry.
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HLA-DM were detected in AA, which might be related to autophagy dysregulation (Fig 1F, G). Oxidative phosphorylation
pathway is upregulated in B cells of EA ILE and EA SLE (Fig. 2E), however it is downregulated in AA ANA+ (Fig. 2D). We
found additional signatures in B cells suggestive of the activation of pathways related to antiviral response, class switching
and lymphopoiesis, as well as the involvement of transcription factors (IFN, TNF, IL4, STAT) in SLE (Fig.2C).

Conclusion: Dysregulation of oxidative phosphorylation and autophagy pathways in both monocyte and B cell populations
is suggestive of a preclinical autoimmunity development trajectory. Alterations of these processes may vary by ancestral
background, reflecting the heterogeneity of SLE presentation and trajectory.

Disclosure: A. Bylinska: None; M. Smith: None; S. Slight-Webb: None; C. Guthridge: None; C. Marlin: None;
K. Thomas: None; C. Wright: None;M. Beel: None; S. Macwana: None;W. DeJager: None; J. James: Bristol-Myers
Squibb(BMS), 5, GlaxoSmithKlein(GSK), 2, Novartis, 2, Progentec Biosciences, 5; J. Guthridge: None.
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Background/Purpose: Mothers of children with neonatal lupus (NL) are often clinically asymptomatic or have insufficient
criteria for a formal rheumatologic diagnosis, despite having high titers of autoantibodies to Ro60 and 52. That some women
never progress, while others transition to SLE or SS, provides a unique opportunity to identify early drivers of disease.
Informed by quantifications of cytokine levels in army recruits who develop lupus, TNF superfamily factors are posited to
drive progression from benign preclinical to clinical autoimmunity.While many factors have contributed to this model, the
gut microbiome and its interplay with HLA haplotypes (class II, in particular) are understudied. Here, we test the specific
hypothesis that levels of three cytokines (BAFF, TNFRI, TNFRII) vary as a function of gut Lachnoclostridium abundance
and DRB1*07:01 status in anti-Ro+ NL mothers who have progressed to clinical disease.

Methods: Anti-Ro+ NL mothers (n=59) who carried the allele of interest (DRB1*03:01 at HLA, Figure, Panel A) had 16S
microbiome sequencing of stool samples. Taxa relative abundances, including that of Lachnoclostridium, were center log
ratio (CLR) transformed, hereafter referred to as relative abundance, consistent with the compositional nature of 16 S
data.BAFF, TNFRI, and TNFRII were assayed using a validated multiplex bead-based (xMAP) approach in serum from NL
mothers with a blood sample drawn near the time of stool specimen collection and who had HLA genotyping.
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Results: In addition to carrying DRB1*03:01, the HLA Haplotype also included DRB1*07:01, which was reported in 8/20 NL
mothers with SLE and 7/19 NL mothers with SS (Figure, Panel A). Of those with SLE, 4 had lupus nephritis (LN) with 3 car-
rying DRB1*07:01 while only 5/16 without LN carry DRB1*07:01. In contrast to SLE and SS, DRB1*07:01 was not observed
in NL mothers with preclinical disease (0 of 20; asymptomatic/undifferentiated autoimmune syndrome, Asym/UAS). Sero-
logic levels of BAFF, TNFRI, and TNFRII were notable in the NL mothers with SLE versus subjects in the SS and Asym/
UAS groups. Specifically, for TNFRI, levels (pg/mL) of 1255, 1265, and 1160 correspond to SLE, SS, and Asym/UAS,
respectively.In addition there was an enrichment of SLE with DRB1*07:01 (1321 pg/mL). Lachnoclostridium relative abun-
dance was positively associated with levels of BAFF, TNFRI, and TNFRII in NL mothers who carry DRB1*07:01 but not in
those without DRB1*07:01 (with r values of 0.87, 0.79, 0.55, respectively, Figure, Panel B). NL mothers diagnosed with
SS (N=19) did not show a parallel trend as that of those diagnosed with SLE.Specifically, those with SS had comparable
TNFRI levels within groups that were stratified by DRB1*07:01 haplotype.Lachnoclostridium did not exhibit an association
with DRB1*07:01, suggesting a dichotomy of clinical disease for NL mothers.

Conclusion: These results suggest a path to discriminate anti-Ro-positive SLE patients with a reassuring prognosis from
those at risk of morbid disease based on the complex interplay between DRB1*07:01 and Lachnoclostridium abundance.
Further, NL mothers who are DRB1*07:01 positive may trigger a higher relative abundance of Lachnoclostridium, leading
to a cascade of events toward clinical disease.

Disclosure: R. Clancy: None; C. Izmirly: None; M. Marion: None; N. Fraser: None; J. Guthridge: None; T. Howard:
None; P. Izmirly: None;M.Masson: None; J. Buyon: Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related
Sciences, 1; J. James: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 2, Novartis, 2, Progentec Biosciences,
5; C. Langefeld: None.

Figure. Panel A. Flow diagram of the various diseases and alleles. Panel B. Quantifications of the TNF superfamily factors (BAFF is shown, similar
data with TNFRI and TNFRII) in NL mothers who develop lupus, in context of gut Lachnoclostridium and HLA haplotype.
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Skewing of B Cell Receptor Repertoire in Unswitched Memory B Cells Is
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Targeted by Belimumab

Keishi Fujio1, Mineto Ota1, Masahiro Nakano2, Yasuo Nagafuchi3, Satomi Kobayashi1, Hiroaki Hatano2, Ryochi Yoshida1,
Yuko Akutsu1, Takahiro Itamiya1, Nobuhiro Ban4, Yumi Tsuchida1, Hirofumi Shoda1, Kazuhiko Yamamoto5, Kazuyoshi
Ishigaki6 and Tomohisa Okamura7, 1Department of Allergy and Rheumatology, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan, 2Laboratory for Autoimmune Diseases, RIKEN Center for Integrative Medical Sciences,
Tokyo, Japan, 3Department of Allergy and Rheumatology, Graduate School of Medicine, The University of Tokyo, Tokyo,
Japan, Department of Functional Genomics and Immunological Diseases, Graduate School of Medicine, The University
of Tokyo, Tokyo, Japan, 4Research Division, Chugai Pharmaceutical Co., Ltd., Yokohama, Japan, 5Department of Allergy
and Rheumatology, Graduate School of Medicine, The University of Tokyo and Laboratory for Autoimmune Diseases,
Center for Integrative Medical Sciences, RIKEN, Yokohama, Japan, 6RIKEN, Tokyo, Japan, 7Department of Allergy and
Rheumatology, Graduate School of Medicine, The University of Tokyo and Department of Functional Genomics and
Immunological Diseases, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Etiology & Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Despite the involvement of B cells in the pathogenesis of immune-mediated diseases, the biological
mechanisms underlying their function are poorly understood. To address this gap, we constructed and investigated a large-
scale repertoire catalog of five B cell subsets from patients with immune-mediated diseases, including systemic lupus ery-
thematosus (SLE).

Methods:Wemapped B cell receptor regions from RNA sequencing data of sorted B cell subsets. Our dataset consisted of
595 donors with immune-mediated diseases and healthy individuals. We characterized the repertoire features from various
aspects, including their association with immune cell transcriptomes and clinical features, as well as their response to beli-
mumab treatment.

Results: In healthy individual, gene usage preference among 5 B cell subsets was observed. Principal component analysis
(PCA) of VDJ gene usage revealed clear separation according to cell types, suggesting B cell development based on VDJ
gene segments. In 136 SLE patient, VDJ gene usage was skewed, particularly in plasmablasts and unswitched-memory
B cells. We developed a scoring system, repertoire naiveness (RN) score, to assess this skewing. RN scores in plasmablasts
and USM B showed significant positive correlations with SLEDAI-2K. Moreover, RN score positively correlated with periph-
eral helper T (TPH) cell transcriptomic signatures and negatively correlated with the amount of somatic hypermutations in
plasmablasts, suggesting an association with the extra-follicular pathway. Furthermore, this skewing led to increased usage
of IGHV4-34 in unswitched-memory B cells, with its usage showing a significant positive correlation with disease activity in
SLE. Mediation analysis indicated that over one-half of the association between RN scores in USM B and SLEDAI-2K was
mediated by IGHV4-34 usage. Notably, belimumab treatment ameliorated gene usage skewing in unswitched-memory B
cells, but not in the other subsets. These results were consistent with our previous functional genome analysis of Immu-
NexUT dataset that indicated the association between generic risk of SLE and unswitched memory B cells (Ota M et al. Cell
2021;184:3006-3021).

Conclusion: Our multimodal repertoire analysis revealed the importance of unswitched-memory B cells in the pathogenesis
of SLE.
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Background/Purpose: SOCS1 (suppressor of cytokine signaling 1) is a suppressor molecule of the JAK/STAT pathway
and has been reported to be involved in the pathogenesis of SLE. T cell-specific or regulatory T cell (Treg)-specific Socs1-
deficient mice exhibited lupus pathology with enhanced Treg plasticity, which rapidly lost the expression of Foxp3 through
DNA hypermethylation of the Foxp3 promoter/enhancer and produced high levels of inflammatory cytokines (Takahashi R
et al., J Immunol. 2017, Takahashi R et al., J Exp Med. 2011). In addition, loss-of-function mutant lineages of SOCS1 have
recently been found to develop SLE and other diseases (Nature (2020, Nat Commun (2020)). In the present study, we exam-
ined whether the pathogenesis of SLE is suppressed in T-cell specific Socs1 transgenic (Socs1 Tg) mice.

Methods: Imiquimod cream was administered on the ear of age-matched 8-week-old female wild-type (WT) mice and
Socs1 Tg mice every other day for up to 8 weeks, as reported previously. Pathological and immunological analyses of the
spleen, lymph nodes, and kidneys of these mice were performed. Tregs and non-Tregs (CD4+CD25- effector cells) from
Socs1 Tg or WT mice with or without induction of lupus pathology were isolated using a cell sorter and analyzed. Peripheral
blood lymphocytes of SLE patients were analyzed by gene transfer of Socs1.

Results: In the Socs1 Tg mice, the lupus-like phenotype was worse than when lupus was induced in WT mice by DNA anti-
body measurements and pathological analysis. To analyze those mechanisms, we first analyzed Treg function and found
that in vitro, Tregs from Socs1 Tg mice had a more stable suppressive function than Tregs fromWTmice, even under inflam-
matory conditions, by preventing plasticity. In vivo, in lupus-induced WT mice, Tregs from Socs1 Tg mice suppressed lupus
pathology more potently than those from WT mice. Furthermore, similar experiments in lupus-induced Socs1 Tg mice
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showed that lupus pathology could not be suppressed with the same amount of Tregs derived from WT or Socs1 Tg mice
as in lupus-induced WT mice, but could be suppressed by transplanting a sufficient amount of Tregs from Socs1 Tg mice.
Next, analysis of non-Tregs in Socs1 Tg mice showed that they were activated and reduced in number in the spleen and
lymph nodes, with cytokine production such as IL-17A, which was emphasized in the induction of lupus pathology. As a fur-
ther cause of the reduction in non-Tregs, non-Tregs of Socs1 Tg mice were observed to decrease IL-7 receptor expression
and increase apoptosis, which was accentuated in the induction of lupus pathology. Finally, Socs1 expression in peripheral
blood lymphocytes of SLE patients did not show a characteristic relationship with lupus activity. However, transfection of
Socs1 into lymphocytes from SLE patients promoted apoptosis in some patients but was not related to the production of
IFNγ or IL-17A.

Conclusion: Both sustained up- or down-regulation of SOCS1 cause changes in CD4+ T cells through different mechanisms
and exacerbate the pathogenesis of lupus. The importance of further exploring these pathological mechanisms to understand
the dynamics of SOCS1 expression in SLE patients and to search for factors that regulate this dynamics is suggested.

Disclosure: R. Takahashi: None; Y. Imura: None.
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Background/Purpose: Many genetic variants are associated with lupus nephritis (LN). Yet, the majority of associated vari-
ants have a small effect size; hence, they convey small risk. Polygenic risk scores (PRS) provide a unique opportunity to
aggregate an individual’s genetic risks. PRS are a weighted sum of genome-wide genetic risk load for an individual such that
multiple variants, including variants that do not meet genome-wide cutoff, are included. We hypothesize that PRS con-
structed using multiple variants, along with demographic and clinical variables, are predictive of LN outcomes such as the
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) estimated glomerular filtration rate (eGFR) and end-stage
kidney disease (ESKD).

Methods: Subjects with LN were genotyped using Illumina Global Screening Array V3. Ancestry was determined using prin-
cipal component analysis of the genotyped data. PRS for systemic lupus erythematosus (SLE) and CKD were constructed
using multi-ancestry SLE and CKD base GWAS using the clumping and thresholding (C+T) approach. The base SLE Immu-
nochip study included 11,590 SLE cases and 15,984 controls, and the base CKD GWAS study used eGFR as outcome and
included 1,201,909 individuals. Relationships between SLE and CKD PRS with CKD-EPI eGFR and ESKD were assessed
using multivariable linear and logistic regression models, adjusting for ancestry, sex, age at SLE diagnosis and history
(yes/no) of hypertension, diabetes, and smoking.
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Results: 653 individuals (87.3% female, 19.4% smokers, 9.8% diabetic and 55.2% hypertensive) were considered in the
study. Genotyping PCA identified 46.6% African American, 27.9% European American, 13.1% Argentinian, 9.6% Mexican,
and 2.9% Asian individuals. Mean (SD) age at SLE diagnosis was 26.7 (11.9) years. Mean (SD) CKD-EPI eGFR at last visit
was 71.0 (41.4) mL/min/1.73m2; 86 (16.3%) individuals developed ESKD. 529 individuals were included in the final analyses
following quality control and exclusion of individuals of Asian ancestry due to small sample size. Following C+T, approxi-
mately 23K SNPs were retained for both eGFR and ESKD PRS computation using SLE base data, and 482K SNPs were
retained using CKD base data.

Lower eGFR was associated with higher SLE PRS (β = -8.45; 95% CI: -12.9, -3.97), older age (β = -0.44; 95% CI: -0.77,
-0.12) and history of hypertension (β = -18.9; 95% CI: -27.6, -10.1); CKD PRS and ancestry were not associated with eGFR.
Similarly, increased odds of ESKD were associated with higher SLE PRS (OR: 1.59; 95% CI: 1.08, 2.38), higher CKD PRS
(OR: 2.61; 95% CI: 1.39, 5.01), and history of hypertension (OR: 3.01, 95% CI: 1.37, 7.12). Additionally, African American
ancestry had higher odds of ESKD relative to European American (OR: 11.3; 95% CI: 2.51, 56.0) or Argentinian ancestry
(OR: 9.54; 95% CI:1.92, 55.1).

Conclusion: SLE and CKD PRS are associated with LN outcomes like eGFR and ESKD and can potentially be used to iden-
tify those at risk for kidney deterioration and eventual damage. Adding assessment of genetic risk score for disease monitor-
ing can allow physicians to focus on patients expected to do poorly and employ targeted as well as kidney-protective
therapies earlier.

Disclosure: A. Khatiwada: None; b. wolf: None; I. Ayoub: Aurinia, 1; J. Mejia-Vilet: None; A. Malvar: F. Hoffmann-La
Roche Ltd, 2, Genentech, Inc., 2; C. Langefeld: None; B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5,
Biogen, 2, F. Hoffmann-La Roche Ltd, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2; J. Oates: None;
B. Tsao: None.
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Background/Purpose: Recently mitochondria have been recognized as a key player in the pathogenesis of systemic lupus
erythematosus (SLE). Given that N6-methyladenosine (m6A) modifications can regulate almost all aspects of RNA metabo-
lism, such as splicing, stability, structure and translation, and are directly related to T cell function, in order to clarify the
impact of epigenetic regulation on mitochondrial function, in this study, we focused on m6A-associatedmitochondrial abnor-
malities and their effects on lupus CD4+ T cells.
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Methods: MethylatedRNAimmunoprecipitation sequencing (MeRIP-seq) was performed using peripheral blood mononu-
clear cells (PBMCs) from SLE patients and healthy controls to screen for mRNA with abnormal m6A modification and differ-
ential expression. The expression of human NADH-ubiquinone oxidoreductase chain 6(MT-ND6)in PBMCs from SLE
patients and healthy controls was verified by quantitative real-time polymerase chain reaction (qPCR) and western blot,
and analyzed for the correlation with clinical variables. The effects of MT-ND6 on T cell mitochondrial function were clarified
by detecting reactive oxide species, mitochondrial reactive oxide species, mitochondrial membrane potential (MMP) and
adenosine triphosphate (ATP). To observe the effects of MT-ND6 silencing on CD4+ T cells, small interfering RNA (siRNA)
was designed and added into in vitro cultures.

Results: MeRIP-seq identified 370 differentially expressed genes with increased or decreased m6A methylation in lupus,
including mitochondrial gene MT-ND6. Independent sample validation showed that both mRNA and protein levels of MT-
ND6 in PBMCs from SLE patients were significantly lower than that of healthy controls. MT-ND6mRNA expression was neg-
atively correlated with SLE disease activity index score (Figure 1) (r=-0.55, p=0.001) and 24-hour urine protein level (r=-
0.57, p< 0.05), and was lower in patients with positive anti-Sm or anti-dsDNA antibodies. The expression of MT-ND6 in
CD4+ T cells from lupus patients was also significantly decreased compared to healthy controls and was accompanied by
significantly increased ROS and mtROS levels, decreased mitochondrial membrane potential and insufficient ATP produc-
tion. Consistently, when silencing MT-ND6 in CD4+ T cells, ROS and mtROS were significantly increased, while mitochon-
drial membrane potential and ATP production were reduced.After gene silencing, the levels of IFN-γ and T-bet in CD4+ T
cells were significantly increased, and the levels of key inflammatory pathway factors, including STAT4, AP-1 and NF-κB,
were all increased.

Conclusion: Low expression of MT-ND6 in lupus can lead to mitochondrial dysfunction, thereby activating CD4+T cells. Our
result may provide new therapeutic targets for the treatment of autoimmune diseases.

Disclosure: M. Abdukiyum: None; N. Zhao: None; Y. Zheng: None; T. Alim: None; X. Tang: None; X. Feng: None.
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The Landscape of Immune Cells in Systematic Lupus Erythematosus
Patients with Epstein-Barr Virus Infection by Single-cell Sequencing

Lingzhen Hu1, Jianxin Tu1, Jiajun Gui2, Mengyuan Fang2, Xiaowei Chen1 and Li Sun1, 1The First Affliated Hospital of
Wenzhou Medical University, Wenzhou, China, 2The First Clinical College, Wenzhou Medical University, Wenzhou, China

Figure.1 MT-ND6 expression decreased in PBMCs from SLE patients and was associated with SLE disease activity index score.
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Background/Purpose: This study aimed to analyze the immune cell profiles, especially B cells and B-cell receptor (BCR) of
systematic lupus erythematosus (SLE) patients with or without Epstein-Barr virus (EBV) infection, and to identify the differ-
ences between the two groups.

Figure 1. Study design and single-cell transcriptional profiling of PBMCs from HCs and SLE patients with or without EBV. A. The schematic shows
the study design. B. Cellular populations identified from 2 P-SLE, 4 N-SLE, and 2 HC, showing the formation of 8 clusters with the respective
labels. Each dot corresponds to a single cell, colored according to cell type. C. A UMAP plot representing the 8 clusters across 83478 PBMCs
from 8 individuals (2 P-SLE, 4 N-SLE, and 2 HC). The cluster labels were added manually. D. Violin plots comparing the proportion of each cluster
between P-SLE(n=2) and N-SLE(n=4). The results for P-SLE are shown in purple, and those for N-SLE are in green, each dot corresponds to a
sample. The P values were calculated using a Wilcoxon test.
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Methods: We included 2 cases of SLE patients with EBV infection (P-SLE), 4 cases of SLE patients without EBV infection
(N-SLE), and 2 cases of healthy controls (HC). Using single-cell RNA sequencing (scRNA-seq) to interrogate the heteroge-
neity of cell populations by combining the transcriptomic profile and BCR repertoire.

Results: 83478 cells were obtained in our study and were divided into 8 major cell types or subtypes, including B cells,
CD4+ T cells, CD8+ T cells, other T cells, natural killer (NK) cells, monocytes, dendritic cells (DCs) and other cells. There is
no significant difference in the proportion of cell clusters between P-SLE and N-SLE. Interferon-alpha/beta pathways were
upregulated in T cells, monocytes, and B cells in P-SLE compared with N-SLE. B cells were further divided into four different
clusters, including naive B cells, intermediate B cells, memory B cells, and plasmablast. For V gene segments in the heavy

Figure 2. Comparison of B cells single-cell landscapes and BCR between P-SLE, N-SLE, and HC. A. UMAP plots representing four B cell clusters
with the respective labels. B. Comparison of variable (V) and joining (J) gene usage in BCR heavy chain between three groups. C. The clonal diver-
sity of P-SLE, N-SLE, and HC. D. Analysis of Ig isotypes in three groups.
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chain, IGHV3, IGHV4, and IGHV2 gene families were frequently used in both patients and HC, especially IGHV3 and IGHV4
families. However, the frequencies of gene segments in each IGHV family were significantly different between the three
groups. We also found that the BCR diversity was significantly reduced in P-SLE compared with N-SLE and
HC. Moreover, IgM presents the largest proportion in all BCR repertoire, but its proportion was significantly decreased in
P-SLE patients. We also observed that the proportions of IgG1, IgG3, and IgA1 were significantly increased in P-SLE than
that in HC or N-SLE.

Conclusion: Our study provides a comprehensive characterization of the immune cell profiles and BCR repertoire in SLE
patients with or without EBV infection, which contributes to the understanding of the mechanism for the immune response
to EBV infection in SLE patients.

Disclosure: L. Hu: None; J. Tu: None; J. Gui: None; M. Fang: None; X. Chen: None; L. Sun: None.
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Background/Purpose: Lupus nephritis (LN) occurs in 50% of patients with systemic lupus erythematosus (SLE) for which
we lack biomarkers, and an understanding of its pathogenesis. We have previously demonstrated that IgG in LN is aber-
rantly glycosylated and can injure podocytes.

Methods: We evaluated the IgG glycome by N-glycan profiling in a pediatric cohort of 40 children with SLE and 20 paired
pre and post treatment LN samples using LS-MS Mass Spectrometry. We used enzymatic treatments to evaluate the role
of glycans in podocyte injury. Data were analyzed using GEE analysis, Spearman test, t-test and regression analysis. Podo-
cyte phenotype was evaluated by wound healing assay, cytoskeleton evaluation (F-actin) and podocyte specific proteins by
RT-PCR and western blotting.

Results: We found that the overall glycosylation was reduced 6 months post treatment in patients with LN. Furthermore,
those decorated with terminal galactose were increased while those with terminal sialic acid were reduced. In addition, neu-
tral glycans were increased after treatment while negatively charged glycans were decreased. To evaluate whether these dif-
ferences were due to treatment rather than LN activity, we analyzed the IgG glycome in SLE without LN, LN, LN in remission
6-month after treatment. We found that neutral glycans and negatively charged glycan chains changed with LN activity. Fur-
thermore, the presence or absence of sialic acid and galactose correlated with parameters that influence active nephritis
(renal SLEDAI, dsDNA, C3, cellular crescents and proteinuria). A switch from tri to bi -antennary complex type N-Glycans
was noted in those with decling GFR. More interestingly, treatment of IgG with PNGase- F, which removes glycan chains,
prevented cytoskeleton and motility changes in podocytes that were induced in LN. In addition, nephrin expression was pre-
served following PNG-ase treatment.
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Conclusion: The IgG glycome in pediatric SLE patients is altered and is further aberrantly glycosylated in LN. The magnitude
of change is associated with LN activity. More importantly, the glycans on IgG can lead to podocyte injury in LN. Our data
shed light on the role of IgG glycosylation in the development of podocyte injury and propose the development of
approaches using the IgG glycome to diagnose and monitor LN. Further, it highlights IgG glycosylation as an important path-
ogenic mechanism in LN.

Disclosure: R. Bhargava: None; R. Upadhyay: None; S. Wenderfer: AstraZeneca, 1, Novartis, 1; J. Chen: None;
G. Tsokos: None.
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Background/Purpose: Targeted small-molecule therapies to autotaxin (ATX), the lysophosphatidic acid (LPA)-producing
enzyme, have been shown to be potentially effective in systemic sclerosis (SSc), but the clinical benefit and safety of selective
inhibition remains unclear. To explore the potential of MT-5562, a novel oral selective inhibitor of ATX, as a therapeutic agent
for SSc, its efficacy and toxicity in preclinical models were evaluated. Furthermore, the levels of LPA in plasma derived from
patients with autoimmune diseases including SSc were also investigated.

Methods: We examined the inhibitory effects of MT-5562 and its free form (MT-5562F) in comparison to other autotaxin
inhibitors such as ziritaxestat and cudetaxestat on ATX activity using the choline assay. We also investigated the effects of
MT-5562F on the production of IL-6 and connective tissue growth factor (CTGF) by human dermal and lung fibroblasts stim-
ulated with TGF-β. The effects of MT-5562F on skin and lung fibrosis were evaluated using murine SSc models induced by
bleomycin (BLM) and the plasma concentrations of MT-5562F and LPA were also determined. The plasma levels of LPA in
SSc patients (n=70) were compared with those of healthy controls (n=45) or patients with other autoimmune diseases
including rheumatoid arthritis (n=69), systemic lupus erythematosus (n=37) and Sjögren’s syndrome (n=18).

Results:MT-5562F, ziritaxestat, and cudetaxestat inhibited the enzyme activity of human ATX with IC50s of 0.45, 49.3, and
2.77 nmol/L, respectively. MT-5562F and ziritaxestat inhibited the enzyme activity of mouse ATX with IC50s of 0.15 and
10.9 nmol/L, respectively. MT-5562F concentration-dependently inhibited production of IL-6 and CTGF by human
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fibroblasts stimulated with TGF-β. MT-5562 showed minimal effects on cell viability measured by live cell counting even at the
maximum dissolved concentration (60 μmol/L). On the other hand, ziritaxestat showed more cytotoxic effects than MT-5562
on cell viability in vitro. MT-5562 did not show off-target inhibition in receptor binding and kinase profiling assays. In vivo, MT-
5562F and ziritaxestat (10, 30 mg/kg) dose-dependently reduced plasma LPA C18:2concentrations in mice, and MT-5562F
showed more sustained effects on LPA reduction compared with ziritaxestat. Therapeutic treatment with MT-5562F
(30, 60 mg/kg, b.i.d.) significantly reduced skin thickening and the numbers of myofibroblasts in the subcutaneous BLM-
induced therapeutic skin fibrosis model. In addition, MT-5562F (30, 60 mg/kg, q.d.) significantly decreased the average Ash-
croft score and collagen severity score in the BLM-induced lung fibrosis model in parallel with the reduction of LPA concentra-
tion. A total of 5 different LPA species were detectable in plasma derived from patients with autoimmune diseases. Most of the
LPA species had significantly higher levels in the plasma of SSc patients compared to other autoimmune diseases.

Conclusion: Our results suggest that multiple LPA species are elevated in plasma of SSc patients and that MT-5562 is a
selective and potent ATX inhibitor with a good preclinical safety and efficacy profile. It may offer a good option to treat lung
and skin fibrosis in SSc, which has to be analyzed in clinical trials.
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2, 5, 6, ONO, 5, Pfizer Japan, 6, Taiho, 2; Y. Kaneko: AbbVie/Abbott, 1, 6, Ashai Kasei Pharma, 1, 6, Astellas Pharma,
1, 6, AstraZeneca, 1, 6, AYUMI Pharmacutia, 1, 6, Bristol-Myers Squibb(BMS), 1, 6, Chugai-Pharm, 1, 6, Eisai, 1, 6, Eli
Lilly, 1, 6, Gilead Sciences Inc., 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen Pharmaceutical KK, 1, 6, Novartis, 1, 6, Pfi-
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University, Düsseldorf, Germany; Hiller Research Center, University Hospital Düsseldorf, Medical Faculty of Heinrich
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Background/Purpose: Systematic sclerosis (SSc) is an autoimmune disease characteristic by fibroblast transition and
overproduction of extracellular matrix, yet with limited treatment. Recent studies provided evidence that aberrant fibroblast
activation is at least in part due to mitochondrial dysfunction and associated metabolic changes. Sodium pyruvate is the sta-
ble form of pyruvate acid that works as a central hub in several key metabolism pathways including glycolysis, tricarboxylic
acid (TCA) cycle, and fatty acid metabolism. In this study, we tested the hypothesis that supplementation with pyruvate
may compensate several of the metabolic defects in SSc to improve mitochondrial fitness and that this metabolic rebalan-
cing may dampen fibroblast activation and fibrotic tissue remodeling in SSc.

Methods: The effect of sodium pyruvate on metabolism, mitochondrial fitness, collagen synthesis and fibroblast-
to-myofibroblast transition was evaluated in cultured human dermal fibroblasts from SSc patients and controls, in mice with
bleomycin-induced dermal fibrosis and precision cut human skin slices. Outcomes included metabolic flux assays, real-time
PCR, IF and IHC stainings, cellomics, histomorphometry, hyodroxyproline assays, RNA-seq analysis and datamining of
published transcriptomic data of SSc skin.

Results: Several key regulatory components of pyruvate metabolism such as MPC1, PC and PDK2, were found to be dys-
regulated in the skin of SSc patients compared to matched healthy individuals in the PRESS cohort. Treatment of SSc fibro-
blasts with sodium pyruvate improve OXPHOS metabolism and the mitochondrial potential. Of note, these metabolic
changes upon pyruvate supplementation were associated with a reduced expression of fibrotic related genes including
COL1A1 and ACTA2, of markers of myofibroblasts and decreased synthesis of extracellular matrix. Pyruvate supplementa-
tion also showed prominent antifibrotic effects at well tolerated doses in mice with bleomycin-induced dermal fibrosis with
55% change reduced dermal thickening, decreased hydroxyproline content of the skin and lower myofibroblast numbers.
Moreover, treatment with pyruvate also reduced the expression of profibrotic genes including COL1A1 and ACTA2 in
human skin as an ex vivo trial approach.

Conclusion: Sodium pyruvate, which as available as a nutrient supplementation, improves metabolic defects and
improves mitochondrial fitness to inhibit fibroblast-to-myofibroblast transition and collagen in human dermal fibroblasts,
in experimental murine models of fibrosis and directly in human skin. Pyruvate supplementation may thus by one of the
first examples of a metabolically-directed, antifibrotic therapy and may offer potential for further evaluation in clinical
studies in SSc.

Disclosure: X. Zhou: None; T. Trinh-Minh: None; A. Matei: None; H. Zhu: None; H. Györfi: Boehringer-Ingelheim, 6;
C. Tran Manh: None; X. Hong: None; J. Distler: 4D Science and FibroCure, 8, 11, AbbVie, Active Biotech, Anamar,
ARXX, AstraZeneca, Bayer Pharma, Boehringer Ingelheim, Celgene, Galapagos, Genentech, GSK, Inventiva, Janssen,
Novarti, 2, Anamar, Argenx, ARXX, BMS, Bayer Pharma, Boehringer Ingelheim, Cantargia, Celgene, CSL Behring,
Galapagos, GSK, 5, Inventiva, Kiniksa, Lassen, Sanofi-Aventis, RedX, UCB, 5.
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Background/Purpose: Systemic sclerosis (SSc) is a deadly disease characterized by immune dysregulation, vasculopathy,
and fibrosis. SSc is the most lethal rheumatic disease associated with the poorest quality of life. The extent of skin fibrosis
may predict internal organ involvement. The cells promoting skin fibrosis in SSc are human dermal fibroblasts (HDFs) which
develop a myofibroblast (MFB)-phenotype, senescence-like-features, and resistance-to-apoptosis. We recently showed
that increased genomic instability associated with double-stranded DNA breaks (DSBs) and senescence like features are
present in rapidly progressive diffuse (dcSSc) HDF. In cancer, dysregulated DSBs and senescence-like-features are associ-
ated with activation of the transcription factor, forkhead box protein O (FOXO1) to promote metabolic remodelling. There-
fore, we hypothesized that DSBs promotes FOXO1 activation to promote fibrosis.

Methods: Primary HDFs were generated from healthy volunteers (HC), less severe early limited (lcSSc, < 2 year disease
duration), and severe dcSSc 4 mm skin biopsies (< 2 year disease duration). All our SSc patients met 2013 ACR/EULAR
inclusion criteria. DSBs were quantified by measuring γ-H2AX (a DSB marker) via immunoblots (IB) and immunofluores-
cence/confocal microscopy (IF). Nuclear FOXO1-translocation, MFB differentiation and fibrotic markers were measured
using IF, IB and qRT-PCR. HC HDFs were treated with DNA damage-inducing agents (e.g. etoposide), then nuclear FOXO1
and the MFBmarker alpha-SMA were quantified using IB and IF. Pro-fibrotic signals were measured in dcSSc HDF following
FOXO1 inhibition.

Results: dcSSc HDFs had the highest levels of γ-H2AX compared to HC (*p< 0.05) and lcSSc patients. They also had a
substantially higher nuclear accumulation of FOXO1 which was associated with increased mRNA expression of the FOXO1
transcriptional target, pyruvate dehydrogenase kinase 4 (*p< 0.05). FOXO1 inhibition resulted in decreased fibrotic-markers
and PDK4 (*p< 0.05) in dcSSc HDF. Etoposide treatment promoted FOXO1 activation, MFB differentiation, and PDH
phosphorylation.

Conclusion: DSBs are more commonly present in HDF from dcSSc patients, which may promote MFB differentiation,
resistance-to-apoptosis and fibrosis. We propose that FOXO1 activation may promote a downstream metabolic remodel-
ling and an associated senescence like signal that promotes cell survival, and propagation of acquired genomic mutations
with associated downstream inflammatory signals. Our findings provide mechanistic insights that may impart a deeper
understanding for the role(s) of DSB-associated FOXO1 activation in promoting fibrosis in SSc. They may also have far-
reaching implications related to the development of novel therapeutic strategies in SSc.

Disclosure: L. Khan: None; D. Redmond: None; M. Elezzabi: None; R. Gniadecki: None; J. Tervaert: None;
M. Osman: None.
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Background/Purpose: Systemic sclerosis (SS), also known as scleroderma, is a chronic autoimmune disease caused by
inflammation, tissue fibrosis, and vasculopathy. Although the pathological mechanisms of SS are unclear, proinflammatory
cytokines, such as IL-4 and IL-17, and the tissue microenvironment are important factors in its development. In this study,
we aim to investigate whether T cells induce fibrosis in SS and assess the effect of simultaneous regulation of T cells and
fibroblasts via dedicated signals.

Methods: SKG mice, T cell-mediated autoimmune murine models originated from a spontaneous point mutation in ZAP70,
and BALB/c mice (control) were subcutaneously injected with bleomycin (BLM) to induce SS-like phenotypes including
fibrosis. The degree of fibrosis, and expression levels of inflammatory or profibrotic cytokines were determined by histolog-
ical assessments using immunohistochemistry and confocal microscopy. Potential molecular mechanisms related to T cell
activation were determined in the same mice both in vitro and ex vivo. The profibrotic effects of human T cells were evaluated
using a humanized murine SS model induced by peripheral blood mononuclear cells (PBMCs) from SS patients.

Results: Dermal thickness and expression of fibrosis markers in skin tissue were increased in BLM-treated SKG mice com-
pared to control mice. Infiltration of T cells, particularly Th2 and Th17 cells and expression of related cytokines were
increased in skin tissues from BLM-treated SKG mice than those from controls. In CD4+ T cells from SKG mice, the STING
pathway including downstream factors such as STAT6 and IRF3 was activated, subsequently resulting in increased popula-
tions of IL-4 and IFN-α-producing CD4+ T cells. IL-4 and IFN-α directly promoted fibrosis in skin fibroblasts via the STING
pathway. Increased fibrosis and infiltration of IL-4 and IFN-α-producing CD4+ T cells were replicated in humanized mice
induced by PBMCs from SS patients. Lastly, pharmacological inhibitions of STING as well as STAT6 reduced fibrosis in
the murine models.

Conclusion:Our findings suggest that STING-induced production of IL-4- and IFN-α by CD4+ T cells is a key factor of path-
ological fibrosis in SS. The STING and STAT6 signaling pathways can be potential therapeutic targets in SS.

Fig 1. BALB/c and SKG mice were subcutaneously injected with BLM for 2 weeks, and euthanized 3 weeks after the final BLM treatment.

1851



Disclosure: J. Yang: None; K. Lee: None; J. Woo: None; H. Jeong: None; J. Choi: None; E. Kwon: None; M. Cho:
None; S. Park: None.

Fig 2. Skin thickness and fibrosis were increased in BLM-treated SKG mice compared to BLM-treated BALB/c mice.

Fig 3. The STING pathway including downstream factors of CD4+ T cells in spleen tissue were activated in BLM-treated SKG mice.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease that affects multiple organs asynchronously,
leading to highly variable fibrotic damage and consequent increased morbidity and mortality. The significant heterogeneity
of time, type and severity of organ involvement often challenges the robustness of short proof-of-concept (PoC) clinical stud-
ies. In this study, we integrate high-quality published skin omics datasets and new serum proteomics analysis to deconvo-
lute molecular signatures of SSc over time and across clinical subsets.

Methods:We used the "treat" function from the LIMMA package to identify significantly differentially expressed genes (FDR ≤

.05) in affected early and late SSc skin (GSE130955, GSE58095, and GSE181549). These genes were further analyzed using
algorithms of 1) overconnectivity, 2) causal reasoning, 3) hidden nodes, 4) interconnectivity, and 5) network propagation to
identify key and significant network objectives (adjusted p ≤ .05). To identify the key affected pathways and processes, we con-
ducted enrichment analysis using Gene Ontology and Metabase Pathway Maps and Networks. Olink Explore-1536 panel
serum proteomics of patients spanning from VEDOSS (-2yrs from fulfilling Classification criteria) to late disease ( >7years)
allowed identification of independent and significant serum biomarkers (p< 0.05, >Log21) of disease activity over time.

Results: The skin transcriptomics profiling revealed a unique set of genes (n=739 biomarkers) and network regulators (over-
connected nodes with upregulated genes, n=119; causal reasoning, n=339, hidden nodes, n=89; interconnectivity, n=12;
network propagation, n=208) in diffuse cutaneous SSc (dcSSc). Pathway analyses revealed significant dysregulation in
inflammatory signaling (Jak-STAT, IL6, Chemotaxis, Interferon, and others) and fibroplasia (cell-matrix interaction, ECM
remodeling, others) as unique for early dcSSc, whereas angiogenesis, connective tissue degradation, and blood coagulation
pathways are dysregulated throughout the disease natural history and clinical subsets. Altogether, the analyses highlighted
6 biological elements as drivers and potentiators of SSc pathobiology. The analysis of the integrated VEDOSS and SSc
cohort indicated that serum biomarkers of Type I IFN (STAT5, CCL5, IL10, TLR3) and inflammatory (PAI1, CCL2, IL6,
vWF) signaling as well as epithelial damage (PRSS8, SFTPD, WFDC2, SFTPA1) showed continuity between patients at
increased risk of progression to disease or to disease major complications over time (progressive skin and lung involvement).

Conclusion: Our comprehensive molecular profiling highlights the significance of skin and serum omics in defining a patho-
logic disease continuum in SSc, preceding fulfillment of classification criteria and remaining active through disease progres-
sion. The perseverance of inflammatory and epithelial damage biomarkers throughout time underlines the currently unmet
therapeutic need of SSc and can be utilized to enrich patients with active disease progression and support a robust short
PoC clinical study design.
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Background/Purpose: Quantification of response to anti-fibrotic drugs in patients with fibrosing interstitial lung disease
(ILD) relies on repeated pulmonary function tests (PFT) and visual evaluation of HRCT scans, which require long observation
periods to achieve conclusive results. HRCT-derived radiomic features, capturing in-depth information of whole-organ prop-
erties without bias, may present a more sensitive approach for quantification of treatment response. Here, we studied if
radiomic feature changes can classify response to treatment in experimental and human ILD.

Methods: Mice with bleomycin-induced ILD received nintedanib (n=10) or vehicle-only (n=13) from day 7 to 21. Lung μCT
scans were acquired before and after treatment for calculation of delta radiomic features (n=1’386). Phosphoproteome pro-
files were measured in subsets to validate nintedanib target engagement. Whole-lung proteomics was performed in all sam-
ple for correlation with delta radiomics. Selected disease markers were measured by gene expression and
immunohistochemistry analysis. Delta radiomic features classifying response in mice, as evaluated in univariate analysis,
were validated in a nintedanib-treated ILD cohort (n=10), where pre- and post-treatment HRCT scans and PFT data were
available. Response in patients was classified by FVC change ≤5% from baseline, resulting in a 5:5 class distribution. All sta-
tistical analyses were performed in R.

Results: Molecular readouts in mice indicated that response to nintedanib was heterogeneous, despite a clear separation
on μCT-derived lung tissue density and on phosphoproteome level compared to vehicle treatment. Unsupervised hierarchi-
cal clustering of delta radiomic features in nintedanib-treated mice revealed two stable clusters. On molecular level, these
clusters exhibited differences on expression of fibrosis (Col1a1, Col3a1, Fn1) and drug-related (Tgfb1, Timp1, Cxcl1) tar-
gets, in addition to different levels of α-SMA+myofibroblast and F4/80+ macrophage infiltration. As such, these clusters indi-
cated presence of different treatment response profiles. To define the biological basis underlying cluster separation, we
performed correlation analysis of the top discriminative delta radiomic features (AUC≥0.9, n=44) with matched proteomics
profiles. Reactome pathway analysis of correlated proteins (ρ≥0.6, p< 0.05) revealed significant enrichment for multiple
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pathways involved in ILD pathophysiology, including extracellular matrix remodeling and collagen/elastic fiber formation. Val-
idation of the predictive radiomic features in our human cohort demonstrated good performance for treatment response
classification (AUC≥0.6 in n=24 features), with two of the best performing features (AUC≥0.8) showing a strong association
with fibrotic pathway activation in mice. Our results highlight that molecular changes are paralleled on radiomics level in
experimental lung fibrosis and that they are translatable to human ILD.

Conclusion: HRCT-derived delta radiomic signatures may provide a powerful measure for early and accurate classification
of patients benefiting from anti-fibrotic therapy.
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Background/Purpose: Systemic sclerosis (SSc) a complex and rare immune-mediated connective tissue disorder charac-
terized by microvascular damage, inflammatory cell infiltration, and excessive deposition of extracellular matrix proteins
(ECMs) resulting in fibrosis of the skin and internal organs. Like for many chronic inflammatory diseases dysfunctional mac-
rophage activity is linked to the failure of initiating the resolution of inflammation programs and with that a main disease driver
and a central part of disease progression in affected organs. The objective of our preclinical analysis, was to evaluate the
therapeutic activity of an innovative secretome drug candidate Resolvix, which was developed from experimentally induced
resolution type macrophages, in experimental models of SSc.

Methods: Two established inducible preclinical models of SSc (bleomycin (BLM) and HOCl) were used to monitor the
impact of Resolvix on skin (thickness and collagen deposition), lung (leucocyte infiltration and alveolar macrophage efferocy-
tosis) and lymphoid organs (Tregs) as well as selected plasma proteins. A single treatment at predetermined therapeutic
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activity or respective controls were administrated intra-venously at 3 weeks post disease induction and mice were moni-
tored daily and sacrificed for analysis after 3 weeks post treatment.

Results: In both models we could show a significant reduction of skin thickening and collagen deposition in skin samples
after a single administration of Resolvix when compared to controls. Leucocyte infiltrates particularly evident in the HOCl
model were significantly reduced by the Resolvix treatment in skin and lung tissues. Furthermore, Resolvix treatment
restored the efferocytosis activity in alveolar macrophages collected from broncho-alveolar lavage (BAL) fluids that were sig-
nificant reduced in these models as sign of uncontrolled ongoing chronic inflammation and recently reported in SSc patients.
Efferocytosis capacities were restored to comparable levels as detected in healthy mice.

Conclusion: Collectively our preclinical data demonstrate that the pro-resolution factors harnessed from these specialized
macrophages are able to durably revert skin fibrosing, control inflammatory cell infiltration and restore defective macrophage
efferocytosis and function as a novel and advanced therapeutic approach in SSc. Resolvix may be considered as a next
generation cell-free and disease modifying biological drug candidate for further development for the treatment of SSc.

Disclosure: F. Bonnefoy: None; S. Behlke: None; S. Perruche: None.
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Background/Purpose: Runt-related transcription factor 1 (RUNX1) is a member of the core-binding factor family that reg-
ulates proliferation, differentiation, and cell survival in multiple cell lineages. Activation of RUNX1 in fibroblasts has been impli-
cated in wound healing and a network analysis of transcription factor (TF) activity suggested that it is a key regulator in diffuse
cutaneous systemic sclerosis (dcSSc) skin. Here, we analyze the specific contribution and function of RUNX1 in systemic
sclerosis (SSc) dermal fibroblasts.

Methods: RUNX1was analyzed in gene expression data from SSc forearm skin biopsies (GSE59787) and in single-cell RNA
sequencing (scRNA-seq) data from Tabib et al. 2021 (GSE138669), and in SSc and control scRNA-seq and scATAC-seq
data of 3D skin-like tissues. We further generated and analyzed genome-wide DNA methylation profiles and bulk ATAC-
seq data to evaluate epigenetic state and genome chromatin accessibility of RUNX1 in dcSSc-isolated fibroblasts. Fibro-
blasts in 2D and 3D skin-like tissues were treated with a selective RUNX1 inhibitor, Ro5-3335 or siRNA
against RUNX1 followed by collagen contraction, proliferation assays and qRT-PCR for select target genes.
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Results: Analysis of gene expression data from a cohort of 124 individuals revealed significant over-expression of RUNX1 in
skin biopsies of SSc patients. Correlation analysis demonstrated significantly increased expression of RUNX1 and in patients
with higher modified Rodnan Skin Score (mRSS) (r2= 0.33, p-value = 4.4e-10) (Fig 1A, B). Analysis of scRNA-seq data from
SSc and control skin showed enrichment of RUNX1 in PDGFRA1/COL1A1 expressing fibroblasts subpopulations (Fig 1C).
Analysis of scRNA-seq and scATAC-seq of in vitro 3D skin-like tissues showed increase expression and RUNX1 binding site

Figure 1. RUNX1 in Systemic Sclerosis Dermal Fibroblasts. A) RUNX1 expression in forearm skin biopsies of 24 healthy, 68 diffuse cutaneous sys-
temic sclerosis (dcSSc), and 32 limited cutaneous systemic sclerosis (lcSSc) individuals. B) Pearson Correlation between RUNX1 expression and
mRSS. Stage: Early, < 2 years; Late, >2 years of disease onset/diagnosis. C) UMAP projection of cell types from Tabib et al. 2021 single-cell RNA-
Seq data from 10 healthy and 12 dcSSc forearm skin biopsies. Feature plots of RUNX1 is shown in heathy (left) and SSc (right) in red. Dash lines
indicate fibroblast cluster. D) DNA methylation profile of 2D and 3D cultured fibroblasts that were isolated from dcSSc and healthy donors using
Illumina’s Infinium Methylation EPIC array. Heatmap shows top 593 methylated CpG sits with blue/yellow gradient of beta values. The bar-plot
on top shows RUNX1 beta value that is labeled within the heatmap. E) Footprint profiles of RUNX1 in SSc (red) and healthy (blue) isolated fibro-
blasts. The consensus sequence of RUNX1 motif is shown. F) 3D collagen contraction assays, fixed (left) and floating (right) models, of normal
human dermal fibroblasts treated with Ro5-3335 (RUNX1 inhibitor). SIS3 (SMAD3 inhibitor) was used as positive control and significantly elimi-
nates the contraction ability of fibroblasts. (Student t-test P value: ** 0.001 to 0.01, **** <0.0001 in GraphPad Prism v.9). G) Normal human dermal
fibroblast proliferation curve in presence and absence of Ro5-3335.
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accessibility in ECM producing fibroblasts. DNA methylation profiling of isolated fibroblasts from dcSSc and healthy donors
demonstrated hypomethylation of RUNX1 in SSc fibroblasts (Fig 1D). Bulk ATAC-seq of dcSSc fibroblasts showed
increased accessibility of RUNX1 chromatin binding (Fig 1E), which facilitates TF binding. Inhibition of RUNX1 activity by
Ro5-3335 significantly reduced the ability of dermal fibroblasts to contract collagen gel matrices (Fig 1F) and reduced fibro-
blast proliferation rate (Fig 1G). RUNX1 knockdown by siRNA resulted in statistically significant changes in αSMA, fibronectin
(FN1) and COL1A1 expression.

Conclusion: These findings implicate RUNX1 as a key regulator of ECM producing SSc fibroblasts. Our observations indi-
cate a potential association between the severity of dermal fibrosis and RUNX1 expression levels. Identifying hypomethy-
lated CpG sites near the RUNX1 gene suggests their potential involvement in the upregulation of RUNX1 expression.
Notably, our analysis of ATAC-seq data revealed higher accessibility of the chromatin region where RUNX1 binding sites
are located. Lastly, inhibition of RUNX1 activity using Ro5-3335 caused a reduction in fibroblasts’ contraction and prolifera-
tion rates, and the regulation of key genes implicated in SSc pathogenesis.

Disclosure: R. Parvizi: None; Z. Gong: None; D. Popovich: None; T. Abel: None; H. Jarnagin: None; M. Morrisson:
None; T. Wood: None; J. Garlick: None; M. Hinchcliff: Boehringer-Ingelheim, 5, Kadmon, 5; P. Pioli: Boehringer-
Ingelheim, 1, Bristol-Myers Squibb(BMS), 1, 2, 5, Celdara Medical LLC, 2, 5, Pfizer, 5; M. Whitfield: Boehringer-
Ingelheim, 1, Bristol-Myers Squibb(BMS), 2, 5, Celdara Medical, 2, 5, 12, Scientific Founder.
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Background/Purpose: G-protein coupled receptor kinase 5, GRK5, is a central regulator of G protein-coupled receptors
(GPCRs), a vast family of cell surface receptors involved in a variety of physiological activities. GRK5 acts by phosphorylating
GPCRs, causing desensitization and internalization. In addition, GRK5 exerts GPCR-independent effects and can enter the
nucleus to modulate the expression of target genes. GRK5 has previously been implicated in the pathophysiology of inflam-
mation and immunological responses, migration and invasion of cancer cells, neurodegenerative diseases and post-
ischemic remodeling of the heart. However, its role in rheumatologic diseases and in particular in fibrotic tissue remodeling
has not been investigated so far. Here, we tested the hypothesis that GRK5 might modulate the transcription of profibrotic
target genes in fibroblasts to promote fibrotic tissue remodeling.

Methods: GRK5 expression was examined in SSc patients and experimental models of SSc using real-time PCR,
Western Blot and immunofluorescence staining. GRK5 expression was modulated in vitro and in vivo with knockdown
and knockout techniques and adenoviral overexpression. The antifibrotic efficacy of GRK5 inactivation was investigated in
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three SSc animal models: bleomycin-induced dermal and bleomycin-induced pulmonary fibrosis and fibrosis produced by
overexpression of a constitutively active TGF receptor type I (TBRIact). Target genes of GRK5 in fibroblasts were identified
by RNA-Seq.

Results: Increased mRNA levels and nuclear accumulation of GRK5 protein were observed in fibroblasts in fibrotic skin and
lung samples compared to non-fibrotic control samples. GRK5 expression was also upregulated in murine models of SSc.
TGFβ, but not the other profibrotic or proinflammatory mediators such as EGF, FGF9 or IL-1, induced GRK5 overexpres-
sion. Knockdown of GRK5 in fibroblasts reduced their sensitivity to the profibrotic effects of TGFβ with impaired fibroblast-
to-myofibroblast transition and decreased collagen synthesis. Similarly, fibroblast-specific knockout of GRK5 demonstrated
potent antifibrotic effects in the murine models of bleomycin-induced dermal and bleomycin-induced pulmonary fibrosis. In
addition, GRK5 knockout mice were also protected from TBRIact-induced fibrosis. Overexpression of GRK5 in fibroblasts,
on the other hand, caused fibroblast-to-myofibroblast transition and collagen release. In a mouse model of bleomycin-
induced dermal fibrosis, adenoviral overexpression of GRK5 exacerbated skin fibrosis. RNA-Seq unraveled GRK5 as a novel
upstream regulator of numerous profibrotic genes including COL1A1, ACTA2, CTGF and PAI-1. Mechanistically, RNA-Seq
also revealed that GRK5 modulated signal transducer and activator of transcription 3 (STAT3) and histone deacetylases
(HDACs) activity to induce fibroblast activation.

Conclusion: We demonstrate that GRK5 is sufficient and required for fibroblast activation in response to TGFβ and serves
as an upstream regulator of multiple profibrotic signals. Inactivation of GRK5 exerts potent antifibrotic effects in various pre-
clinical models of SSc. Inactivation of GRK5 may thus offer potential as a target for antifibrotic therapies.

Disclosure: C. Tran-Manh: None; T. Trinh-Minh: None; C. Liebel: None; C. Chen: None; J. Distler: 4D Science and
FibroCure, 8, 11, AbbVie, Active Biotech, Anamar, ARXX, AstraZeneca, Bayer Pharma, Boehringer Ingelheim, Celgene,
Galapagos, Genentech, GSK, Inventiva, Janssen, Novarti, 2, Anamar, Argenx, ARXX, BMS, Bayer Pharma, Boehringer
Ingelheim, Cantargia, Celgene, CSL Behring, Galapagos, GSK, 5, Inventiva, Kiniksa, Lassen, Sanofi-Aventis,
RedX, UCB, 5.
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Background/Purpose: Adropin is a secretory protein encoded by the energy homeostasis - associated (ENHO) gene.
Emerging evidence indicate its role in metabolism and energy homeostasis, which is known to be deregulated in Systemic
Sclerosis (SSc). However, Adropin / ENHO has not been linked to the pathogenesis of fibrosis, tissue remodeling or fibro-
blast activation so far. The aim of the current study was to investigate the role of Adropin / ENHO in the pathogenesis of fibro-
blast activation and fibrosis in SSc.
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Methods:Machine learning and bioinformatics models were used to identify candidate genes regulating fibroblast activation
in SSc. The expression of Adropin / ENHO in skin samples of SSc patients and healthy individuals was analyzed by quanti-
tative PCR, immunofluorescence and western blot, and validated by in silico data mining. The effects of Adropin were ana-
lyzed in cultured human fibroblasts, 3D skin equivalents, complimentary murine SSc models of sclerodermatous GvHD
(sclGvHD) and bleomycin-induced lung fibrosis mice, and precision-cut human skin slices (PCSS). RNA sequencing
(RNAseq) was performed to identify downstream regulatory pathways.

Results: Biostatistical screening of publically available datasets identified Adropin / ENHO as a potential molecular mediator
involved in fibroblast activation with pronounced downregulation in SSc skin. We first confirmed the impaired expression of
Adropin / ENHO in SSc patients and SSc models. TGFβ reduced Adropin / ENHO expression in a JNK-dependent manner.
Recombinant Adropin peptides in turn inhibited TGFβ-induced fibroblast activation and subsequent fibrosis. Treatment of
biologically active peptides Adropin34−76inhibited TGFβ induced fibroblast activation and extracellular matrix (ECM) produc-
tion in cultured primary dermal fibroblasts, in 3D skin equivalents, as well as in PCSS. Moreover, therapeutical administration
of Adropin34−76 in mice with preestablished fibrosis exerted potent antifibrotic effects in skin and lungs of two complimentary
murine SSc models, sclGvHD and bleomycin-induced lung fibrosis mice. RNAseq demonstrated the antifibrotic effects of
Adropin were functionally linked to hedgehog signaling and GLI1 deactivation, which experimentally confirmed in vitro and
in vivo. Knockdown of GPR19, a putative receptor of Adropin, abrogated the therapeutic effect of Adropin on αSMA- and
GLI1-expression in fibroblasts, indicating Adropin may regulate GLI1 signaling and fibroblast activation via GRP19.

Conclusion:We demonstrate a novel regulatory loop of Adropin / ENHO in TGFβ signaling: TGFβ inhibits the expression of
Adropin / ENHO, while recombinant Adropin peptides inhibited fibroblast activation by GPR19-dependent inhibition of
hedgehog / GLI1 signaling. Our findings characterize Adropin peptides as a potential approach to interfere with aberrant
fibroblast activation and tissue fibrosis in SSc.

Disclosure: M. Liang: None; J. Distler: 4D Science and FibroCure, 8, 11, AbbVie, Active Biotech, Anamar, ARXX,
AstraZeneca, Bayer Pharma, Boehringer Ingelheim, Celgene, Galapagos, Genentech, GSK, Inventiva, Janssen,
Novarti, 2, Anamar, Argenx, ARXX, BMS, Bayer Pharma, Boehringer Ingelheim, Cantargia, Celgene, CSL Behring,
Galapagos, GSK, 5, Inventiva, Kiniksa, Lassen, Sanofi-Aventis, RedX, UCB, 5.

Figure 1. Proposed model of Adropin / ENHO signaling in TGFβ-stimulated fibroblasts and mode of action of Adropin34-76. The illustration was
created by using images from Servier Medical Art (http://smart.servier.com/), licensed under CC BY 3.0 (https://creativecommons.org/licenses/
by/3.0/).
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Background/Purpose: Autoimmune systemic sclerosis (SSc) is characterized by inflammation, vasculopathy, and dermal and
internal organ fibrosis. A widely-reported but poorly understood aspect of SSc skin disease is the loss of hypodermal cutaneous
fat or dermal white adipose tissue (DWAT), which precedes the onset of dermal fibrosis. While recent work suggests that repro-
gramming of adipocytic cells into activated, extracellular matrix-secreting myofibroblasts may account for the loss of DWAT and
resulting fibrosis observed in SSc patient skin, the molecular mechanism that regulates this process has not been elucidated.
Because we have shown that macrophages (MØs) from SSc patients secrete active TGF-β, which has been implicated in
adipocyte-myofibroblast transition, we hypothesized that activated MØs in SSc modulate the differentiation and proliferation of
adipocytes through release of secreted mediators, including TGF-β, leading to loss of DWAT and increased ECM deposition.

Methods: To assess the effect of MØs on DWAT deposition in vivo, we employed the bleomycin-induced mouse model of
fibrosis and used a cellular immunotherapeutic approach to eliminate dermal MØs. To elucidate the potential mechanism by
which activated MØs alter adipocyte differentiation, we developed an in vitro co-culture model. Adipose derived stem cells
(ADSC) and bone marrow derived MØs (BMDM) were isolated from C57BL/6J mice. BMDMs were differentiated using
GM-CSF, M-CSF, IL-4 and IL-13 or skin conditioned media (SCM). SCM was generated by subcutaneously implanting
osmotic pumps with BLM for 7 days, harvesting the fibrotic skin, incubating the skin for 48 hours in media followed by col-
lection of skin supernatant. ADSCs were differentiated into pre-adipocytes using media containing IBMX, dexamethasone,
insulin, and rosigalitazone and co-cultured with differentiated BMDMs for 36 hours in Transwells. BMDMs and pre-
adipocytes were collected for surface marker and gene expression analyses by flow cytometry and RT-qPCR. Cell superna-
tants were collected for analysis of secreted mediators by ELISA.

Results: Targeted elimination of dermal pro-fibrotic MØs in the bleomycin mouse model of fibrosis led to a restoration of
DWAT. In vitro results demonstrated that expression of CD206 was increased on BMDMs differentiated with M-CSF, IL-4
and IL-13 and SCM, in contrast with GM-CSF. However, only BMDMs differentiated with SCM showed increased expres-
sion of IL-6, M-CSF, and IFNγ, which we have shown in prior studies are characteristic of SSc MØs. Furthermore, SCM-
differentiated BMDMs secrete increased levels of TGF-β1 and inhibit adipogenesis.

Conclusion: Our results provide insight into a mechanism by which MØs modulate skin fibrosis through regulation of DWAT
deposition. These findings suggest MØ-targeted therapies may be effective in ameliorating subcutaneous fat loss and
potentially limiting excessive ECM deposition, particularly in combination with anti-fibrotic therapies.

Disclosure: C. Park: None; H. Jarnagin: None; M. Whitfield: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS),
2, 5, Celdara Medical, 2, 5, 12, Scientific Founder; P. Pioli: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS),
1, 2, 5, Celdara Medical LLC, 2, 5, Pfizer, 5.
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Background/Purpose: Members of the superfamily of nuclear receptors have been implicated in inflammatory processes
and pathologic tissue remodeling and have emerged as attractive targets for pharmaceutical intervention. However, the role
of the testicular receptor 4 (TR4, also known as Nr2c2) in fibroblast activation and rheumatologic diseases has not yet been
investigated.

Methods: TR4 expression in fibroblasts in the skin of systemic sclerosis (SSc) patients and in murine models of SSc were
analyzed by immunofluorescence staining and Western blot. We performed bulk RNA sequencing (RNAseq) of TGFβ-
stimulated fibroblasts with or without knockdown of TR4 by siRNA. The effect of TR4 on fibroblasts activation was studied
using extracellular matrix staining. ROCK activity was quantified by ELISA in vitro. To confirm the findings, we applied
TBRIact-, bleomycin-, cGvHD-induced dermal fibrotic as well as bleomycin-induced pulmonary fibrotic model in mice with
fibroblast-specific-knockout of Tr4.

Results: Here we find that the expression of TR4 was upregulated in fibroblasts in the skin of systemic sclerosis (SSc)
patients and in murine models of SSc. TGFβ stimulation induced the expression of TR4 in fibroblasts in a
SMAD3-dependent manner. TR4 regulated numerous genes and functional terms associated with cytoskeletal remodeling.
Knockdown of TR4 by siRNA prevented fibroblast-to-myofibroblast-transition, whereas plasmid-driven-overexpression of
TR4 fostered TGFβ-induced fibroblast activation. Fibroblast-specific-knockout of Tr4 ameliorated skin fibrosis induced by
overexpression of TBRIact, by bleomycin, associated with sclGvHD as well as bleomycin-induced pulmonary fibrosis. By
RNA sequencing of TR4 target genes in fibroblasts and by analyzingthe functional role of ROCK and Gα12 using small mol-
ecule inhibitors and siRNA,we identified the profibrotic effects of TR4 were dependent on Gα12- and ROCK-associated
cytoskeletal remodeling.

Conclusion: Our data indicate that TR4 is upregulated in SSc in a TGFβ-dependent manner to promote fibroblast activa-
tion. Inhibition of TR4 interferes with activation of ROCK, prevents cytoskeletal remodeling and fibroblast-to-myofibroblast
transition and ameliorates dermal and pulmonary fibrosis. Inactivation of TR4 might thus offer therapeutic potential for the
treatment of fibrosis in SSc and related diseases.

Disclosure: Y. Zhang: None; L. Shen: None; y. Li: None; H. Györfi: Boehringer-Ingelheim, 6; J. Distler: 4D Science
and FibroCure, 8, 11, AbbVie, Active Biotech, Anamar, ARXX, AstraZeneca, Bayer Pharma, Boehringer Ingelheim, Cel-
gene, Galapagos, Genentech, GSK, Inventiva, Janssen, Novarti, 2, Anamar, Argenx, ARXX, BMS, Bayer Pharma,
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Background/Purpose: Autoantibodies (Aab) are frequent in systemic sclerosis (SSc). While recognized as potent bio-
markers, their pathogenic role is unclear. Recently, we showed that immunoglobulins G (IgG) from SSc patients can modify
the phenotype and secretome of fibroblasts (FB). The aim of this study was to gain a better understanding of the effect of
purified IgG on FB by analyzing cytoplasmic and nuclear proteomic profiles.

Methods: Normal dermal FB (ATCC® Number: PCS-201-012 ™) were cultured in the presence of IgG from patients with
diffuse cutaneous SSc (dcSSc, n=20), limited cutaneous SSc (lcSSc, n=10) or healthy controls (HC, n=10). Cytoplasmic
and nuclear proteins were extracted and explored separately using mass spectrometry coupled with liquid chromatography.

Figure 1: Cytoplasmic proteomics of FB in the presence of purified IgG from SSc patients and HC. Data visualization performed by principal com-
ponent analysis (A); Venn diagram representing differential analysis vs HC (B). SSc: systemic sclerosis; dcSSc ATA+: diffuse SSc anti-
topoisomerase-I positive patients; dcSSc ATA-: diffuse SSc anti-topoisomerase-I negative patients; lcSSc ACA+: limited SSc anti-centromere
positive patients; HC: healthy controls; NS: non stimulated fibroblast. For differential analysis, proteins with p-value<0.05 and Log Fold Change
> 1.5 were considered.
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Data were visualized using principal component analysis (PCA) and protein profile were studied by performing differential
analysis and gene set enrichment analysis.

Results: Cytoplasmic proteomics identified and quantified 1,630 proteins. PCA revealed five groups of subjects according
to cytoplasmic proteins expression: dcSSc anti-topoisomerase-I (ATA) positive patients (dcSSc ATA+) which appeared to
be the most distinct group, dcSSc ATA negative patients (dcSSc ATA-), lcSSc anti-centromere (ACA) positive patients
(lcSSc ACA+), healthy controls (HC) and non-stimulated FB (NS) (Figure 1A). Fifty-three proteins were commonly overex-
pressed in the dcSSc ATA+ and ATA- and five in all SSc subtypes. Thirty-one proteins were exclusively overexpressed in
the dcSSc ATA+ condition compared to HC such as Leucine Reach Repeat Containing 15 and Tripartite Motif Containing
25 (Figure 1B). Nucleus proteomics identified and quantified 1593 proteins. PCA revealed two main groups of subjects
according to protein expression: the first was composed of dcSSc patients and the second was composed of lcSSc ACA
+ patients, HC, and NS (Figure 2A). Four hundred and seventy-three proteins were commonly overexpressed in dcSSc
conditions and 128 were commonly overexpressed in all SSc conditions compared to HC. A total of 439 proteins were
exclusively overexpressed in dcSSc ATA+ such as Transgelin 2 and RuvB Like AAA ATPase 2 (Figure 2B).

Functional enrichment analysis revealed that cytoplasmic proteins overexpressed in the dcSSc ATA+ and dcSSc ATA- con-
ditions were involved in protein binding. Proteins exclusively overexpressed in dcSSc ATA+ condition were involved in cell
adhesion molecule binding and positive regulation of cell migration. Nuclear proteins overexpressed in dcSSc conditions
were involved in protein and RNA binding.

Conclusion: IgG purified from SSc patients modified both cytoplasmic and nuclear proteins expression according to cuta-
neous subtype and Aab profile. The group dcSSc ATA+ induced a characteristic cytoplasmic and nuclear proteins profile.
Protein binding, cell adhesion molecule binding and positive regulation of cell migration in the cytoplasm, and protein and
RNA binding in the nucleus were enriched in FB co-incubated with purified IgG from dcSSc ATA+ patients.

Disclosure: A. Chepy: None;M. Duhamel: None; S. Vivier: None; C. Chauvet: None; L. Guilbert: None; E. Hachulla:
Bayer, 6, Boehringer-Ingelheim, 6, CSL Behring, 5, GlaxoSmithKlein(GSK), 5, 6, Johnson & Johnson, 5, 6, Roche, 5, 6,
Sanofi-Genzyme, 6; S. Dubucquoi: None; D. Launay: None; M. Salzet: None; V. Sobanski: None.

Figure 2: Nuclear proteomics of FB in the presence of purified IgG from SSc patients and HC. Data visualization performed by principal component
analysis (A); Venn diagram representing differential analysis vs HC (B). SSc: systemic sclerosis; dcSSc ATA+: diffuse SSc anti-topoisomerase-I pos-
itive patients; dcSSc ATA-: diffuse SSc anti-topoisomerase-I negative patients; lcSSc ACA+: limited SSc anti-centromere positive patients; HC:
healthy controls; NS: non stimulated fibroblast. For differential analysis, proteins with p-value<0.05 and Log Fold Change > 1.5 were considered.
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Background/Purpose: Fcy receptors (FcγR) are opsonic phagocytic receptors, requiring tight regulations to prevent
uncontrolled activation of pro-inflammatory phagocytosis. SSc macrophages display an alternatively-activated profibrotic
phenotype. However, a comprehensive understanding of how this distinct macrophage phenotype can contribute to SSc
pathogenesis is missing. We aimed to study if alternatively-activated macrophages from SSc patients exhibit a pro-
phagocytic signature.

Figure 1 Proposed mechanism of impaired resolution in SSc patients leading to chronic inflammation and fibrosis driven by phagocytic FcyR. Cre-
ated with BioRender.com
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Methods: Publicly available single-cell RNA sequencing (scRNA-seq) datasets (GSE138669, GSE212109) on healthy con-
trol and SSc patient skin or lung macrophage populations were analyzed using Seurat v4.3.0 package. Human monocyte-
derived macrophages (hMDM) were differentiated from CD14+ blood-derived monocytes from healthy controls, SSc, RA,
PsA and axSpA patients.For some experiments, M(0) hMDM were pre-treated for 24 hours with 0.1 μM of the antifibrotic
drug Nintedanib. Phagocytic activity of M(0) hMDM was measured using pHrodo Red E.coli bioparticles and detected by
flow cytometry. Macrophage surface markers were assessed by flow cytometry. NF-κB signalling cascade was studied on
the protein level by Western Blot, and IL6 expression was measured using RT-qPCR.

Results: scRNA-seq analysis revealed upregulated FCGR genes and FcyR-mediated pathways in skin macrophages from
12 dcSSc patients and in lung macrophages from 5 SSc patients with interstitial lung disease (ILD) (p.adj.≤0.05;
log2FC≥0.5). We identified FCGR3Ahi macrophages in dcSSc patient skin and FCN1hi macrophages in the lungs of SSc-
ILD patients as the main phagocytic populations. Functional in vitro studies confirmed enhanced phagocytic activity in
alternatively-activated M(0) SSc hMDM (n=57) compared to healthy control cells (n=36, p< 0.0001). Phagocytic activity
was observed in M(0) hMDM from pre-early SSc (n=14, p=0.0021), lcSSc (n=38, p=0.0006) and dcSSc (n=5, p=0.0581)
patients, and was therefore independent of the disease subtype. Phagocytic activity positively correlated with FcγRI
(n=14, Pearson r=0.663, p=0.006) and FcγRII (n=14, Pearson r=0.5178, p=0.0478) expression. Subsequently, engulfment
of pHrodo Red E.coli bioparticles led to NF-κB pathway activation followed by increased IL6 expression in SSc M(0) hMDM
(n=7) compared to healthy controls (n=5, p=0.0278). Pre-treatment of M(0) SSc hMDM with Nintedanib led to a reduction in
phagocytic activity compared to untreated M(0) SSc hMDM (n=7, p=0.0066). In addition, we found that the pro-phagocytic
phenotype of SSc M(0) hMDM is also present in other rheumatic diseases, including RA (n=10, p=0.0363) and PsA (n=11,
p=0.0235), but not axSpA (n=9, p=0.4867) patients.

Conclusion: Our findings proposed enhanced FcγR expression as a novel biomarker to identify pro-phagocytic macro-
phages in SSc patients, which can trigger pro-inflammatory responses. Uncontrolled activation of pro-phagocytic macro-
phages could contribute to the aberrant resolution of inflammation followed by fibrosis in SSc patients (Figure 1).
Furthermore, targeting pro-phagocytic macrophages may be an interesting approach for rheumatic diseases beyond SSc.

Disclosure: A. Hukara: None; G. Bonazza: None; T. Tabib: None; R. Micheroli: None; S. Jordan: None; K. Bürki:
None; S. Schlitz Schönbächler: None; A. Ciurea: None; O. Distler: 4P-Pharma, 2, 5, 6, AbbVie, 2, 5, 6, Acceleron,
2, 5, 6, Alcimed, 2, 5, 6, Altavant Sciences, 2, 5, 6, Amgen, 2, 5, 6, AnaMar, 2, 5, 6, Arxx, 2, 5, 6, AstraZeneca, 2, 5,
6, Bayer, 2, 5, 6, Blade Therapeutics, 2, 5, 6, Boehringer Ingelheim, 2, 5, 6, Citus AG, 12, Co-Founder, Corbus Pharma-
ceuticals, 2, 5, 6, CSL Behring, 2, 5, 6, Galapagos, 2, 5, 6, Galderma, 2, 5, 6, Glenmark, 2, 5, 6, Gossamer, 2, 5, 6, Hori-
zon Therapeutics, 2, 5, 6, Janssen, 2, 5, 6, Kymera, 2, 5, 6, Lupin, 2, 5, 6, Medscape, 2, 5, 6, Miltenyi Biotec, 2, 5,
6, Mitsubishi Tanabe, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Patent issued “mir-29 for the treatment of systemic sclero-
sis” (US8247389, EP2331143), 10, Prometheus Biosciences, 2, 5, 6, Redx Pharma, 2, 5, 6, Roivant, 2, 5, 6, Topadur,
2, 5, 6; R. Lafyatis: Advarra/GSK, 1, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, Certa Therapeutics,
2, Corbus, 2, 5, EMD Serono, 2, Formation, 2, 5, Genentech, 1, 2, Merck/MSD, 2, Moderna, 5, Morphic, 2, Pfizer,
2, 5, Regeneron, 5, Third Rock Venture, 2, Thirona Bio, 2, 4, 11, Zag Bio, 2; P. Blyszczuk: None; G. Kania: None.
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Background/Purpose: Systemic Sclerosis (SSc) is a rare autoimmune disease characterized by fibrosis of the skin and
internal organs. While the tyrosine kinase inhibitor Nintedanib is now FDA-approved to treat lung fibrosis in SSc patients,
the mechanism by which this drug alters fibroblast and immune cell activation in SSc is unknown.

Methods: We constructed SSc and control 3D skin-like tissues using fibroblasts, monocytes, keratinocytes, and plasma
from SSc patients or healthy donors in the presence or absence of Nintedanib. Multiple samples were pooled from each
3D skin-like tissue and processed for histology, flow cytometry, and single cell RNA-sequencing (scRNA-seq). Data were
analyzed in R using Seurat, Signac, monocle3, and nichenetr packages.

Results: Analysis of the 14 SSc and 14 healthy control tissues by scRNA-seq in the absence of drug treatment identified
four distinct fibroblast populations and five macrophage populations. To assess the effect of Nintedanib on fibroblast and
macrophage representation in SSc skin, we exposed 6 SSc and 6 healthy control 3D skin-like tissues to Nintedanib, which
reduced tissue thickness and contractility. SSc-derived saSE tissues displayed measures of increased fibrosis.SSc tissues
were significantly thicker (p=0.0007) than healthy control tissues. Notably, the organization of the control tissues was clearly
defined with obvious dermal and epidermal layers, while the SSc tissues had a more disorganized appearance with less well-
defined layers. There was a statistically significant decrease in both tissue contractility (p=0.0002) and thickness (p=0.0008)
after Nintedanib-treatment of SSc tissues; healthy control tissues showed a significant decrease in contractility but did not
show a significant difference in tissue thickness. Proportional shifts were noted in two of the four fibroblast populations after
Nintedanib treatment. Consistent with prior reports of elevated macrophage numbers in SSc-affected tissues, macro-
phages were significantly increased in SSc saSE tissues compared to healthy control saSE tissues. Macrophage numbers
in SSc saSE tissues were significantly reduced by Nintedanib-treatment. Gene expression analysis of Nintedanib-treated
skin demonstrated significant alterations in the expression of matrix and fibrosis-related genes, suggesting these changes
underlie drug-mediated anti-fibrotic activity. This included significant reductions in the expression of ELN (p=1.42*1^-61),
COL1A1 (p=0.016), TNFAIP3 (p=0.007), TNFAIP2 (p=1.75*10^-8), MMP1 (p=1.26*10^-5), and TNFAIP6 (p=8.27*10^-5).

Conclusion: Our results suggest SSc fibroblast and macrophage populations are plastic and require cell-cell, cell-matrix,
and circulating factors to maintain their phenotype in culture. Nintedanib resulted in changes to fibroblasts and macrophage
populations, including decreased expression of matrix and secreted factors.

Disclosure: N. Kosarek: None; T. Abel: None; S. Shenk: None; T. Wood: None; J. Garlick: None; P. Pioli:
Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1, 2, 5, Celdara Medical LLC, 2, 5, Pfizer, 5; M. Whitfield:
Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 2, 5, Celdara Medical, 2, 5, 12, Scientific Founder.
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Background/Purpose: We found that TGF-β3 regulates humoral immunity in a context-dependent manner [1]. Recent
genome-wide association study reveals that TGF-β3 might be a novel target in African American systemic sclerosis (SSc)
patients [2]. Since Tgfb3-/- mice die within 20 hours of birth [3], the physiological roles of TGF-β3 have not clearly elucidated.
In this study, we evaluated the immunological and fibrotic roles of TGF-β3 by using mice with conditional Tgfb3 deletion.

[1] Komai T, et al. Front Immunol. 2018;9:1364., [2] Kaundal U, et al. ACR2022, Arthritis Rheumatol. 2022; 74 (suppl 9),
[3] Kaartinen V, et al. Nat Genet. 1995;11(4):415-21.

Methods: TGF-β3 conditional knockout mice in CD4+ T cells (Tgfb3fl/flCD4Cre) and B cells (Tgfb3fl/flCD19Cre) were created.
Histopathology, expression of fibrosis-related genes in lung by qRT-PCR in lungs, and flow cytometric analysis of spleno-
cytes from these mice were conducted. Also, a continuous bleomycin infusion delivered by osmotic minipumps to these
mice was conducted as an induced SScmodel. To evaluate the effects of overexpression of TGF-β3, either pCAGGS-Mock,
pCAGGS-Tgfb3 plasmid vectors were intravenously administered to lupus prone MRL/lprmice with spontaneous interstitial
pneumonia, and lung pathologies were assessed.In vitro, normal human lung fibroblasts (NHLFs) cultured with and without
TGF-β3 were evaluated.

Results: Tgfb3fl/flCD4Cre mice developed inflammatory cell infiltration and fibrosis in lungs spontaneously (Figure 1A), and
low-titer anti-dsDNA antibody production and increased marginal zone B cells was observed. The bleomycin-induction
exacerbated interstitial pneumonia, and fibrosis-related genes of the lung tissue such as mCol1a1, mCol1a2, mSerpine1,
and mSpp1 were up-regulated in both Tgfb3fl/flCD4Cre and Tgfb3fl/flCD19Cre mice in comparison to Tgfb3fl/flmice

Figure 1. Exacerbation of interstitial pneumonia by conditional Tgfb3 deletion.
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(Figure 1B). Further, the interstitial pneumonia of MRL/lprmice was prone to be ameliorated by pCAGGS-Tgfb3 administra-
tion. In in vitro experiments, TGF-β3 inhibited the proliferation of NHLFs in a dose-dependent manner.

Conclusion: Our study suggested that TGF-β3 contributes to regulate systemic autoimmune and fibrotic responses. Anti-
inflammatory and anti-fibrotic function of TGF-β3 might lead to future therapeutic target for interstitial pneumonia with auto-
immune features.

Disclosure: T. Komai: Amgen, 6, Asahi Kasei, 6, Chugai, 5, 6, Daiichi-Sankyo, 6, Eisai, 6, Eli Lilly, 1, 6,
GlaxoSmithKlein(GSK), 5, 6, Janssen, 6, Novartis, 6, Tanabe Mitsubishi, 6; T. Okamura: Chugai Pharmaceutical.,
12, belong to the Social Cooperation Program, Department of Functional Genomics and Immunological Diseases, sup-
ported by Chugai Pharmaceutical.; M. Kono: Asahi Kasei Pharma, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6;
K. Yamamoto: AbbVie, 6, Pfizer Japan Inc, 12, Outsourcing contract, RegCell, 1, Sun Pharmaceutical Industries Ltd,
6; K. Fujio: AbbVie/Abbott, 6, Asahi Kasei, 5, 6, Astellas, 6, AstraZeneca, 6, Ayumi, 6, Bristol-Myers Squibb(BMS),
5, 6, Chugai Pharmaceutical., 5, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly, 5, 6, Janssen, 6, Novartis, 6, Ono, 6, Pfizer,
6, Sanofi, 6, Tanabe Mitsubishi, 5, 6, Tsumura, 5.
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Background/Purpose: Interstitial lung disease (ILD) is one of the leading causes of mortality in patients with systemic scle-
rosis (SSc). Serum biomarkers have been suggested as indicators for pulmonary damage with clinical value in the diagnosis
and prognosis of SSc-ILD.Our objectives are to investigate the role of serum biomarkers (Krebs von den Lungen-6 KL-6, IL-
18 and IL-18BP) as potential biomarkers reflecting the severity of SSc-ILD as assessed through high-resolution computed
tomography (HRCT) and pulmonary function tests (PFT), including forced vital capacity (%FVC) and diffusing capacity of
the lung for carbon monoxide (%DLCO).

Methods: A cross-sectional study including patients with SSc fulfilling the 2013 ACR/EULAR criteria was performed.
Patients were classified according to disease duration and pulmonary involvement (presence of ILD). All SSc patients under-
went chest HRCT scans and pulmonary function test at baseline. Serum concentration of KL-6, IL8 and IL18BP were deter-
mined using sandwich ELISA technique (solid phase sandwich Enzyme Linked-Immunosorbent Assay), with kits from
MyBiosource for KL-6 and from Invitrogen for IL18 and IL18BP. A semiquantitative grade of ILD extent was evaluated
through HRCT scan (grade 1, 0–20%; grade 2, >20%). Extensive lung disease was defined as >20% of lung involvement
on HRCT, and FVC < 70% predicted and limited lung involvement as ≤20% of ILD involvement on HRCT, and an FVC
≥70% predicted.
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Results: 74 patients were included, 27% were male. The mean age at diagnosis was 57.5±15 years. The mean time since
diagnosis was 7.67±8 years. 28 patients had ILD (38%). 64 % of patients had < 20% of ILD extent classified through HRCT
scan. SSc-ILD patients had elevated serum KL-6 and IL-18 levels compared to patients without ILD (p=0.003 and p=0.04),
and those findings were preserved after adjusting for age and sex (table 1). Mean erythrocyte sedimentation rate (ESR) was
higher in patients with SSc-ILD. A negative correlation between KL-6 levels and %FVC (β=-0.25, p 0.037) and %DLCO (β=-
0.28, p 0.02) and between IL-18 levels and %FVC (β=-0.20, p 0.03) and %DLCO (β=-0.14, p 0.04) were found. Linear
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regression models representing correlation between KL-6 and PFT are represented in the scatter plot in figure 1. Serum
KL-6 and IL-18 levels successfully differentiated grades 1 and 2 (p = 0.028 and p=0.021). Semiquantitative grades of ILD
on the HRCT scan were significantly proportional to the KL-6 (p 0.01) and IL-18 (p=0.03). A positive correlation between
extensive lung disease and KL-6 (β=0.61, p 0.007) but not with IL-18 was found.

Conclusion: Serum KL-6 levels and IL-18 were increased in patients with SSc-ILD and showed a positive correlation with
ILD severity as measured using a semiquantitative HRCT grading scale and a negative correlation with PFT parameters.
KL-6 is positively correlated with extensive lung disease. Serum KL-6 and IL-18 could be a clinically useful biomarker in
screening and evaluating SSc-ILD.

Disclosure: C. Sieiro Santos: None; S. Calleja: None; J. de la Calle Lorenzo: None; C. L�opez Garay: None;

C. Moriano: None; E. Bollo de miguel: None; E. Díez Álvarez: None.
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Background/Purpose: Transitional B cells comprise a distinct population of B cells that have recently migrated to the
periphery from the bone marrow. In systemic sclerosis (SSc),previous data from our laboratory has demonstrated that there
are differences in the number and function of transitional B cells compared to healthy controls (HCs). In addition, we have
previously isolated transitional B cells from SSc patients which are seropositive for anti-topoisomerase Iautoantibodies
(ATA)demonstrating that these cells evade tolerance. To investigate why these autoreactive B cells are not tolerised in those
withSSc,we performed a paired bulk and single-cell RNA sequencing study of the transitional B cell subsets in SSc and HCs.

Methods: 5000 CD19+CD24hiCD38hi transitional B cells were sorted from four HCs and four treatmentnaïveATA-positive
SSc patients.Single-cell RNA-sequencing was performed on the sorted transitional B cells and the datawas analysed using
Seurat in RStudio. Additionally, in a subset of this cohort paired bulk RNA-sequencing of the sorted transitional T1
(CD19+CD24hiCD38hiCD27-IgMhiIgDmed) and T2(CD19+CD24hiCD38hiCD27-IgMhiIgDhi) populations was carried out.

Results: As shown in Figure 1 single cell transcriptomics identified four distinct transitional B cell clusters in SSc patients and
HCs. Notably, cluster 1 is diminished in the SSc group and cluster 0 is expanded in SSc compared to HCs. These clusters
were characterised using relevant genes as shown in the dotplot in Figure 2. Clusters 0, 1 and 2 all share similar transcrip-
tomic features whilst cluster 3 has upregulated expression of genes associated with commitment to the B cell lineage
(EBF1). Thisindicates that cluster 3 is the earliest B cell emigrant from the bone marrow. Clusters 2, 1 and 0 can then be dif-
ferentiated through expression of genes such as PLD4 and KLF2. Subsequent pathway analyses provided evidence for
defective tolerance in SSc patients which may be mediated through dysregulated NF-κB signalling. In addition, differential
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gene expression analysis using bulk RNA-sequencing of sorted T1 and T2 transitional subsets have identified five candidate
gene signatures which are significantly enriched in the T2 cells compared with the T1 cells. This finding was in concordance
with the single cell data and provides further evidence to support the existence of a peripheral tolerance/selection check-
point at the transitional B cell stage.

Conclusion: Through this data we have identified four transitional B cell subsets and have characterised their transcriptomic
profile. Additionally, we have found further evidence for a potential breach in tolerance in the SSc patients. Studies are ongo-
ing to explore biological pathways through which altered gene expression impacts peripheral tolerance in SSc.

Figure 1. A UMAP plot depicting an integrated scRNA-seq analysis of transitional B cell clusters in 4 healthy controls (HC) and 4 systemic sclerosis
(SSc) patients.

Figure 2. A dotplot of key genes used to identify transitional B cell clusters in a scRNA-seq study of 4 healthy controls (HC) and 4 systemic sclerosis
(SSc) patients.
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Background/Purpose: Nudix Hydrolase 21 (NUDT21, also known as CFIm25) is a master regulator of alternative polyade-
nylation. Previous studies have revealed that NUDT21 is significantly decreased in systemic sclerosis (SSc) skin and that its
downregulation in fibroblasts potentiates both skin and lung fibrosis (Weng T et al. J Clin Invest. 2019 & J Exp Med 2020).
This study aims to investigate the upstream mechanisms that lead to NUDT21 repression in skin fibrosis.
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Methods: NUDT21 levels in cells treated with different cytokines were determined by western blot and RT-qPCR. Dual-
luciferase assays were performed to determine the micro RNA (miRNA) regulation of NUDT21. MiR-181a and -181b mimics
and inhibitors were injected subcutaneously 10 days after the initial subcutaneous bleomycin treatment to determine their
effects on skin fibrosis (n≥ 5 per group).

Results: In comparison to IL4, IL6, IL13, and PDGF, transforming growth factor β (TGFβ1) led to a stronger downregulation of
NUDT21 in healthy control (HC) dermal fibroblasts (Fig. 1A). Further investigation showed that TGFβ did not downregulate NUDT21
transcript until 48 hours after treatment, suggesting that it regulated NUDT21 through an indirect mechanism such as miRNA
induction. Screening potential NUDT21 targeting miRNAs revealed that miR-181a and -181b were elevated in TGFβ1 treated
human dermal fibroblasts and bleomycin-induced skin fibrosis in mice (Fig. 1B-C). Consistent with these findings, miR-181a and
-181b were both significantly increased in primary dermal fibroblasts from 27 patients with early diffuse SSc compared to fibro-
blasts obtained from 20 matched HCs while the levels of other NUDT21 targeting miRNAs were not increased (Fig. 1D). Both
miR-181a and -181b could directly bind NUDT21 3’UTR to repress NUDT21 expression in skin fibroblasts (Fig. 1E-F). Functional
studies demonstrated that miR-181a and -181b inhibitors attenuated bleomycin-induced skin fibrosis murine models in associa-
tion with decreased NUDT21 expression (Fig.2), while miR-181a and -181b mimics exaggerated bleomycin-induced skin fibrosis.

Conclusion: Taken together, these findings suggest miR-181a/b play a role in SSc pathogenesis and are potential thera-
peutic options for skin fibrosis.

Disclosure: T. Mills: None; M. Wu: Boehringer-Ingelheim, 5, Janssen, 5, Prometheus Biosciences, 5; H. Puente:
None; J. Alonso: None; J. charles: None; M. Mayes: Boehringer Ingelheim, 1, 5, British Medical Journal, 9, Corbus,
5, EICOS, 1, 5, Horizon Pharma, 5, Medtelligence, 6, Mitsubishi Tanabe, 1, 5, Oxford University Press, 9, Prometheus,
5, Springer International Publishing, 9; S. Assassi: AstraZeneca, 2, aTyr, 2, Boehringer Ingelheim, 2, 5, CSL Behring,
2, Janssen, 5, Merck, 2, Momenta, 5, TeneoFour, 2.

Abstract Number: 0953

Flavin-containing Monooxygenase (FMO3) Links the Gut and Fibrosis in
Systemic Sclerosis

Priyanka Verma1, Bharath Yalavarthi1, Karen Ho2, Lutfiyya Muhammad3, Seokjo Kim4, Johann Gudjonsson1, Rebecca C
Schugar5, Mark Brown6, Xinmin Li6, Stanley L Hazen7, Swati Bhattacharyya1 and John Varga1, 1University of Michigan,
Ann Arbor, MI, 2Northwestern University, Chicago, IL, 3Northwestern University Feinberg School of Medicine, Chicago, IL,
44SCM Lifescience Co. Ltd, South Korea, Japan, 5Stanford University, Stanford, CA, 6Department of Cardiovascular &

1874



Metabolic Sciences, Lerner Research Institute, Cleveland Clinic, Cleveland, OH, 7Division of Endocrinology, Department
of Medicine, Stanford University, Stanford, CA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Systemic Sclerosis & Related Disorders – Basic Science Poster
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Trimethylamine (TMA) generated by the gut microbiome is converted into trimethylamine N-oxide
(TMAO) via the host enzyme FMO3. The TMA-FMO3-TMAO metaorganismal axis has been linked to chronic metabolic,
renal, and cardiovascular diseases, and triggers myofibroblast reprogramming in mesenchymal cell types1,2. However,
despite growing evidence implicating gut dysbiosis in SSc3, the expression and pathogenic role in FMO3 in SSc has never
been investigated.

Methods: The TMA-derived metabolite TMAO was measured in the circulation by LC tandem mass spectrometry in
200 adults with SSc, and 100 age-matched controls undergoing elective cardiac evaluation. FMO3 was evaluated in skin
biopsies and fibroblasts via single cell RNA-seq (scRNA), immunohistochemistry and immunofluorescence. To investigate
the pathogenic role of the TMAO-producing enzyme FMO3, C57BL/6 mice engineered with liver-specific gain-of-function
of human FMO3 (hFMO3-TG)4 were used in models of fibrosis and inflammation.

Results: Serum TMAO was elevated in SSc patients compared to controls (median 3.31 μM [IQR: 2.18, 5.23] vs. 2.70 μM
[IQR: 1.74, 4.11]; p=0.016), with highest levels among obese and male SSc patients. Remarkably, while FMO3 is expressed
in the liver, we also detected FMO3 in skin. SSc patient-derived biopsies and explanted fibroblasts showed elevated FMO3
protein and mRNA expression colocalizing with collagen production. scRNA-seq of the skin showed the highest expression
of FMO3 localized to CLDN1+ fibroblasts, a cellular subpopulation seen primarily in SSc biopsies and associated with extra-
cellular matrix remodeling. Male mice engineered to express human FMO3 (hFMO3-TG) show a significant increase in circu-
lating TMAO4. Bleomycin treatment caused significantly exaggerated fibro-inflammatory pathology in hFMO3-TG mice
compared to identically treated wildtype mice.

Conclusion: Collectively, our results demonstrate that gut microbiome-derived vasculopathic/profibrotic TMAO is elevated
in patients with SSc, and transgenic mice expressing human FMO3, the enzyme that generates TMAO, develop augmented
fibrotic responses associated with elevated TMAO. This is the first study to identify a potential pathogenic role for FMO3 in
SSc, linking gut dysbiosis to fibrosis and vasculopathy via a metaorganismal axis.
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1. Brown et al., 2017. Targeting of microbe-derived metabolites to improve human health: the next frontier for drug dis-
covery. Journal of biological chemistry, 292(21), pp.8560-8568.
2. Kim et al., 2022. Gut microbe-derived metabolite trimethylamine N-oxide activates PERK to drive fibrogenic mesen-
chymal differentiation. Iscience, 25(7), p.104669.
3. Tan et al., 2023. Gut microbiome profiling in systemic sclerosis: a metagenomic approach. Clinical and Experimental
Rheumatology.
4. Zhu et al., 2018. Flavin monooxygenase 3, the host hepatic enzyme in the metaorganismal trimethylamine N-oxide-
generating pathway, modulates platelet responsiveness and thrombosis risk. Journal of Thrombosis and Haemostasis,
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Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disorder with vasculopathy, inflammation, and
fibrosis of the skin and organs. Fibrosis is caused by the abnormal activation of latent transforming growth factor beta
(TGFβ) by fibroblasts, resulting in excessive extracellular matrix and tissue damage. WNT5A is a non-canonical WNT ligand
which significantly expresses higher in fibrotic diseases. We aimed to investigate the role of WNT5A and its downstream
intracellular signaling and gene expression in fibroblast activation in SSc and other fibrotic diseases. We also tested the effect
of blocking WNT5A downstream targets on latent TGFβ activation and fibrosis.

Methods: We performed bulk RNA sequencing (RNAseq) of WNT5A-stimulated fibroblasts with or without pretreatment
with inhibitors of potential downstream mediators of WNT5A (small molecule inhibitors against JNK, ROCK, integrin alpha
V - ITGAV, TGFβR1 and actin polymerization). To confirm the findings, we treated WNT5A-overexpressing mice with those
inhibitors. We quantified the active TGFβ level in vitro and in vivo by transformed mink lung epithelial cells assays. The
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contraction force and cellular stiffness of WNT5A-stimulated fibroblasts were analyzed by 3D microtissue assays and mag-
netic tweezers. Formation of focal adhesions (FAs) and cytoskeleton rearrangement were evaluated by Western blot, IF
staining, and live-cell imaging.

Results: 38% of DEGs of a cohort of patients with early, diffuse-cutaneous SSc (PRESS1) matched the genes regulated by
WNT5A in cultured fibroblasts. Ubiquitous knockout of WNT5A or fibroblast-specific knockout of WNT5A are protected
from experimental fibrosis. RNAseq of fibroblasts treated with respective inhibitors revealed 75% of the WNT5A-regulated
DEGs were regulated by JNK- and ROCK-dependent manner. Functional analysis of the DEGs indicated that WNT5A reg-
ulates TGFβ signaling, FAs, integrin activation and cytoskeleton organization. Indeed, WNT5A induced the formation of FAs
with increased levels of p-Talin and p-Paxillin, ITGAV clustering and cytoskeletal rearrangement involving Vimentin, actin fil-
aments, and microtubules. All of these changes were dependent on the activation of latent TGFβ, which was strongly
induced by WNT5A in cultured fibroblasts. Pharmacological inhibition of JNK, ROCK, TGFβR1, ITGAV, or actin polymeriza-
tion blocked the activation of latent TGFβ, reduced cellular stiffening, prevented integrin activation, and in particular reduced
fibroblast-to-myofibroblast transition and collagen deposition in cultured fibroblasts. Moreover, Pharmacological inhibition of
the downstream mediators also reduced the levels of active TGFβ and fibrotic remodeling of skin in mice overexpressing
WNT5A.

Conclusion:We demonstrate that WNT5A/JNK/ROCK signaling axis regulates the activation of latent TGFβ by induction of
cytoskeletal rearrangement, cellular tension forces and clustering of ITGAV. Blocking of WNT5A or its downstream path-
ways prevents the aberrant activation of latent TGFβ in experimental fibrosis, prevents fibroblast-to-myofibroblast transition
and tissue fibrosis. Targeting of WNT5A may thus offer potential for novel antifibrotic therapies.
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WNT5A induces JNK and ROCK to promote coordinated cytoskeletal remodeling that drives ITGAV-dependent activation of latent TGFβ in fibrotic
disorders
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune disease characterized by vascular and immune system
dysfunction, along with tissue fibrosis. Vascular damage has been recognized as the pathological basis of SSc, but there are
no medicines approved by FDA for SSc early vasculopathy treatment for the underlying mechanism remains elusive. Our pre-
vious study foundGRB2was downregulated by salvianolic acid B, a small molecule drug that attenuated skin fibrosis of SSc by
protecting endothelial cells from oxidative stress injury. Here we aim to investigate the role of GRB2 in the vasculopathy of SSc.

Methods: The microarray data of SSc skin biopsies in Caucasians were obtained from the Gene Expression Omnibus (GEO)
database (GSE95065). The expression of GRB2 was further detected in Chinese SSc patients (n = 20) and healthy controls
(n = 20). To further explore the possible effects of Grb2 on skin fibrosis in vivo, Grb2 siRNA was used to lower the expression
of Grb2 in the BLM-induced skin fibrosis mouse model. The apoptosis of EA.hy926 endothelial cells was induced by H2O2

and apoptosis ratio was measured by flow cytometric. Transcriptome and phosphoproteomic analyses in EA.hy926 cells
transfected with NC and GRB2 siRNA were performed to explore the GRB2 regulated pathway.

Results: The expression of GRB2 was significantly enhanced in SSc patient skin, 1.51-fold in Caucasians and 1.40-fold in
Chinese. The immunohistochemical staining showed that there were more GRB2 positive cells in SSc patients than in nor-
mal controls, and double immunofluorescence staining showed the endothelial cells of SSc patient’s skin highly expressed
GRB2 (Figure 1). Then the in vivo study revealed that in situ apoptosis of endothelium increased under the treatment of BLM,
while interfering Grb2 could reduce endothelial cell apoptosis, also proved by the protein expression of cleaved caspase-3
(Figure 2). The in vitro study showed that decreased GRB2 expression level could up-regulate tight junction related genes
expression and inhibit apoptosis to protect endothelial cells from H2O2-induced hyperpermeability (Figure 3). Moreover,
both transcriptome and phosphoproteomic analysis suggested the focal adhesion pathway was enriched in GRB2 siRNA
transfected endothelial cells (Figure 3).

Conclusion: Our results demonstrated GRB2 is highly expressed in endothelial cells of SSc skin, and inhibiting GRB2 could
effectively attenuate endothelial cell apoptosis and BLM-induced skin fibrosis. GRB2 may regulate focal adhesion and VEGF
signaling pathways to induce apoptosis of endothelial cells. GRB2 is expected to be a new therapeutic target for SSc.
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Figure 1. Expression of GRB2 was increased in the skin lesions of SSc patients. (A) Left: The volcano plot of differential expression genes between
normal and SSc. Right: Relative transcription levels of GAB1 in the skin lesions from the GEO database. (B) Relative transcription levels of GAB1 in
the Chinese skin lesions. (C) HE, Masson’s staining, and IHC staining for healthy control and SSc patients. Black arrows indicate α-SMA/S100A4
positive staining cells. (D) The left plot shows dermal thickness calculated by measuring the distance between the dermal-epidermal junction and
the dermal–subcutaneous fat junction. The middle plot shows the blue fibrosis area of Masson’s staining for healthy control and SSc patients. The
right plot shows the relative positive counts of α-SMA of IHC staining for healthy control and SSc patients. (E) The association of GRB2 and α-SMA
expression levels were analyzed. (F) IHC staining for GRB2 in the skin of healthy control and SSc patients. Black arrows indicate GRB2 positive
staining cells. (G) GRB2 and CD31 in the skin were labeled by double immunofluorescence staining, and the cell nucleus was stained with DAPI.
Data are presented as mean ± SD in two groups and compared by t-test. *P < 0.05, *** P < 0.001.

1879



Figure 2. Grb2 knockdown alleviated skin fibrosis and endothelial apoptosis in BLM-induced SSc fibrosis model. (A) Grb2 protein expression level
in the dorsal skin of mice was determined by western blot analysis and analyzed by ImageJ. (B) IHC staining for Grb2 in the mouse skin of different
groups. The black arrows indicate Grb2-positive staining cells. (C) IHC staining of the dorsal skin of mice in different groups showed the relative
positive number of Grb2. (D) Relative transcription levels of Grb2 and fibrotic genes in mouse skin were measured by real-time RT-PCR.
(E) Double immunofluorescence staining of tunel and cd31 in normal, BLM, and siGrb2 groups. The white arrows indicate tunel-cd31-positive
staining cells. (F) Double immunofluorescence staining of tunel and grb2 in different groups. Arrows indicate the positive cells. Data are presented
as mean ± SD of three samples and compared with one-way ANOVA; *P < 0.05, ** P < 0.01, *** P < 0.001.
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Figure 3. GRB2 siRNA transfection protected EA.hy926 endothelial cells from H2O2-induced hyperpermeability and the transcriptome analysis.
(A) The protein level of GRB2 was determined by western blotting and quantified by ImageJ. (B) Effects of siGRB2 on H2O2-induced endothelial
permeability in EA.hy926 cells detected by cell permeability assay. (C) The relative mRNA levels of ICAM1, ZO1, ZO2, OCLN, and JAM3 were
detected by real-time RT-PCR in different groups. (D) The ratio of apoptosis detected by flow cytometry in the cells of the control, H2O2, and
H2O2 + siGRB2 groups. The column plot shows the apoptosis ratio in the different groups. (E) The Volcano plot of differentially expressed genes
(DEGs) in NC or GRB2 siRNA transfected EA.hy926 cells. (F) KEGG pathway analysis of DEGs. Data are presented as means ± SD of three sam-
ples and compared with one-way ANOVA; *P < 0.05, ** P < 0.01, *** P < 0.001.
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Background/Purpose: Chimeric antigen receptor (CAR)-T cells represent a potentially curative strategy for B cell malignan-
cies. A first successful clinical experience has been recently reported in systemic lupus erythematosus, suggesting that
CD19-targeted CAR-T cell transfer was feasible and tolerable. Since systemic sclerosis (SSc) and SLE are both severe dis-
eases sharing B cell implication in their pathogenesis, we aimed at assessing the efficacy and tolerance of two B cell deple-
tion strategies, including one with CD19-targeted CAR-T cells, in a preclinical model mimicking the severe lung damages
observed in SSc.

Figure 1: Effects of B cell depletion by anti-CD20 mAb in association or not with CD19-targeted CAR-T cells in Fra-2 Tg mice A, Survival curves of
Fra-2 mice after anti-CD20mAb and CD19-targeted CAR-T cell infusion. Significance was determined by log rank (Mantel-Cox; p=0.031). B, Rep-
resentative pictures of micro-computed tomography. C, Y-axis shows the lung density at micro-computed tomography. D, Y-axis shows the con-
tent of collagen in a lung fragment (μg) evaluated by Sircol assay. E, Representative HES 4-μm lung sections (magnification × 8). F, Y-axis shows
the Ashcroft histological score. G, Y-axis shows the right ventricular systolic pressure (RVSP). All data are shown as the mean ± SEM. * p<0.05, **
p<0.01, ***p<0.001 determined by one-way analysis of variance with Tukey’s post hoc test.
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Methods: B cell depletion strategies were evaluated in the Fra-2 transgenic (Tg) mouse model. We considered a first group
of 16 untreated mice, a second group of 15 mice receiving a single intravenous (IV) dose (50 mg) of anti-CD20 monoclonal
antibody (mAb) at day 1 and a third group of 8 mice receiving 50 mg anti-CD20 mAb IV at day 1 followed by the IV injection of
20*106CD19-targeted CAR-T cells at day 3. After 6 weeks of clinical evaluation, different validated markers of inflammation,
lung fibrosis and pulmonary vascular remodeling were assessed.

Results: Following treatment with anti-CD20 mAb, CD19 expression was significantly decreased in peripheral blood and
lesional lungs of Fra-2 Tg mice by 59% (p< 0.001) and 40% (p=0.019), respectively, compared to control Fra-2. B cell deple-
tion was even more pronounced in mice treated with CD19-targeted CAR-T cells: CD19 expression was decreased in
peripheral blood and lungs of Fra-2 Tg mice by 92% (p< 0.001) and 85% (p< 0.001), respectively, compared to control
Fra-2. CAR-T cell infusion worsened clinical score and increased mortality in Fra-2 Tg mice (Figure 1A). In line with the above
findings, mice receiving CD19-targeted CAR-T cells displayed a significant increase in lung density (mean difference of 55
±28 Hounsfield Units, p=0.038) (Figure 1B-C) and a marked reduction of functional residual capacity(mean difference of
25±9%, p=0.041) as compared to control Fra-2 when assessed by chest micro-CT imaging. CAR-T cell infusion significantly
increased lung collagen content (mean difference of 11.93±4.44 mg/mL, p=0.020) (Figure 1D), histological fibrosis score
(mean difference 1.74±0.48, p=0.002) (Figure 1E-F) and right ventricular systolic pressure (mean difference 8.52
±2.70 mmHg, p=0.013) (Figure 1G). CAR-T cells accumulated in lesional lungs and promoted T-cell activation, with a sig-
nificant increase of CD4+ effector memory T cells and the fraction of CD69 and PD1-expressing cells within the CD4+ and
CD8+ subsets. Moreover, in the lung of CD19-targeted CAR-T cell-treated Fra-2 Tg mice. Moreover, the levels of inflamma-
tory cytokines IL6, TNF-a and IFNg were markedly elevated in lesional lungs of mice treated with CAR-T cells. Treatment with
anti-CD20 mAb in monotherapy had no impact on lung inflammation-driven fibrosis and pulmonary hypertension.

Conclusion: B-cell therapies failed to show efficacy in the Fra2 transgenic mice. The exacerbated Fra-2 lung inflammatory
burden stimulated accumulation and expansion of activated CD19-targeted CAR-T cells, secondarily inducing T-cell activa-
tion and systemic inflammation, finally leading to disease worsening.
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Background/Purpose: Previous studies have shown that insulin like growth factor (IGF) pathways may promote extracellu-
lar matrix deposition and be upregulated in systemic sclerosis (SSc). Teprotumumab, a monoclonal antibody targeting IGF1
receptor (IGF1-R), is approved for treatment of thyroid eye disease and is being tested as a potential therapeutic in systemic
sclerosis. This study explored levels of IGF ligand and receptor in serum of well characterised SSc patients and examined
effects of teprotumumab on gene and protein expression in dermal explant fibroblasts from SSc or healthy control
(HC) skin biopsies.

Methods: Serum levels of IGF1, IGF2 and IGF1-R were measured in SSc (n=63) and healthy controls (n=15) using commer-
cial ELISA and levels compared across subset and organ based complication of SSc.Dermal fibroblasts from SSc (n=3) and
healthy control (n=3) forearm skin biopsies were grown by explant culture and cell layer was analysed for key profibrotic pro-
teins (alpha-SMA and pro(I)collagen) by western blot analysis and RNA analysis by quantitative PCR for alpha-SMA and

Figure 2 Effect of teprotumumab on protein and mRNA expression in SSc and HC fibroblasts

Figure 1 IGF ligand and receptor levels in SSc or control serum
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pro(I)collagen and connective tissue growth factor.For inhibition experiments, cells were pre-incubated overnight in the pres-
ence of teprotumumab (50 mg/ml).

Results: There was significant elevation in serum IGF1 in SSc compared with HC serum samples (mean[SD] ng/ml SSc 98.1
[28.4] versus HC 18.5[4.4], p< 0.0001) and IGF2 (SSc 217.6[57.9] versus HC 64.6[16.5], p< 0.0001) whereas serum
IGF1-R levels were similar in both cohorts (Figure 1).Though elevated in SSc, no significant association was observed for
major complications, including lung fibrosis and gut disease, and levels were similar for limited and diffuse skin subsets.
SSc fibroblasts showed constitutive upregulation of profibrotic proteins (mean[SD] RDU Col1 SSc 25.2[4.2] vs. HC 7.6
[1.7] and alpha-SMA SSc16.9[1.8] vs. HC 3.4[1.2]) and genes compared with HC fibroblast strains (all p< 0.0001).The pro-
fibrotic phenotype in SSc fibroblasts was significantly attenuated by teprotumumab, with 43% reduction in pro(I)collagen
and 41% reduction in alpha-SMA protein respectively, and similar qualitative effects on normalised mRNA levels. Teprotu-
mumab did not significantly affect HC fibroblasts (Figure 2).

Conclusion: Elevated levels of IGF1 and IGF2 in SSc suggest that these proteins may be mediators or markers of
pathobiology in vivo. Attenuation of hallmark profibrotic gene and protein signature in explant dermal SSc fibroblasts
by teprotumumab is consistent with autocrine or paracrine activation of SSc fibroblasts by IGF1 or IGF2 via IGF1-R.
Our findings are consistent with an antifibrotic effect and support clinical evaluation of teprotumumab as a possible
therapy in SSc.

Disclosure: V. Ong: None; S. Xu: None; L. Xue: None; B. Kumar: horizon therapeutics, 3, 10; C. Denton: AbbVie,
2, Acceleron, 2, Arxx Therapeutics, 5, Bayer, 2, Boehringer-Ingelheim, 2, 6, Corbus, 2, 6, CSL Behring, 2, 5, GlaxoS-
mithKline, 2, 5, Horizon Therapeutics, 2, Inventiva, 2, 5, Janssen, 6, Roche, 2, Sanofi, 2, Servier, 5.
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Background/Purpose: Systemic sclerosis (SSc) is a multi-system autoimmune disorder characterized by organ inflamma-
tion, fibrosis, and vasculopathy. Primary biliary cholangitis (PBC) is an autoimmune disorder involving inflammation and fibro-
sis of the intrahepatic biliary tract. An increased risk of PBC has been noted in patients with SSc. Our study aims to
investigate the shared genetic susceptibility between the two disorders using data from genome-wide association stud-
ies (GWAS).
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Methods: We obtained the GWAS summary statistics for SSc, PBC, rheumatoid arthritis (RA), and systemic lupus erythe-
matosus (SLE) from the GWAS Catalog website. We performed a genetic correlation analysis using linkage disequilibrium
score regression (excluding HLA region) and a cross-phenotype GWAS meta-analysis of SSc and PBC, followed by coloca-
lization to investigate whether the pleiotropic signals were driven by shared causal variants. For genomic loci that were sig-
nificant in the cross-phenotype meta-analysis and colocalized between SSc and PBC, we further performed colocalization
with expression quantitative trait loci (eQTL) in relevant tissues and immune cells from the blood eQTLGen consortium,
Genotype-Tissue Expression (GTEx), and Correlated Expression & Disease Association Research (CEDAR). Additionally,
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we performed tissue and pathway enrichment analyses using MAGMA (Multi-marker Analysis of GenoMic Annotation) on
the cross-phenotype meta-analysis statistics. Finally, we performed meta-phenome-wide association studies (meta-Phe-
WAS) on the calculated polygenic risk score (PRS) of the SSc-PBC meta-analysis using data from the Electronic Medical
Records and Genomics Network, All of Us and UK Biobank.

Results: The GWAS summary statistics included 9,095 cases and 17,584 controls for SSc and 8,021 cases and 16,489
controls for PBC. There was a strong genetic correlation between SSc and PBC (rg = 0.84, p = 1.7 x 10-6), in which the
effect estimate was comparable to the genetic correlation between SSc and SLE (rg = 0.84, p = 1.6 x 10-15) (Figure 1).
There were 44 non-HLA loci that reached genome-wide significance (p < 5 x 10-8) in the cross-phenotype GWAS
(Figure 2A). Evidence of shared causal variants between SSc and PBC was found in 13 out of the 44 significant loci in the
colocalization analyses. Nine of the 13 loci showed evidence of shared causal variants with at least one expressed gene in
the examined eQTL datasets. Among the 4 novel loci, eQTL colocalized transcripts included ERAP1, ERAP2, SPPL3,
AKT1, PLD4, and CD40 (Figure 2B). These represented the predicted changes in gene expression resulting from the shared
genomic signals between SSc and PBC. MAGMA prioritized multiple immune-related tissues and molecular pathways
(Figures 3A and 3B). The meta-PheWAS revealed that the PRS calculated from the SSc-PBC meta-analysis was associated
with multiple autoimmune phenotypes (Figure 3C).

Conclusion: We identified shared genetic susceptibility between SSc and PBC and prioritized several candidate genes by
eQTL colocalization analyses. Our findings suggest that the genetic predisposition to SSc and PBC has pleiotropic effects
across multiple autoimmune disorders.

Disclosure: Y. Luo: None; A. Khan: None; G. Perreault: None; L. Liu: None; C. Lee: None; P. Gourh: None;
S. Pomenti: None; K. Kiryluk: None; E. Bernstein: Boehringer Ingelheim, 2, 5, Kadmon, 5, Pfizer, 5.
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Background/Purpose: Systemic Sclerosis (SSc) is a rare autoimmune disease with multiple clinical and pathological man-
ifestations including vascular involvement, immune activation, oxidative stress, and fibrosis. In prior work, we have shown
that SSc macrophages (MØs) have a pro-fibrotic activation profile that is conferred, at least in part, by crosstalk with SSc
dermal fibroblast-derived exosomes, resulting in upregulation of secreted mediators of fibrosis and inflammation. Because
MØs are plastic, we hypothesized that reshaping the immunophenotype of SSc MØs would alleviate inflammation and
fibrotic activation in SSc.

Methods: To redirect MØ activation, we used CDDO-methyl ester (CDDO-Me), a synthetic triterpenoid derived from olea-
noic acid that targets multiple signaling pathways implicated in SSc pathogenesis, including NFkB, STAT3, and Nrf2. Initial
studies were performed by incubating SSc MØs with 300 nM CDDO-Me, which we have shown in previous studies alters
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MØ activation, for 24 hours.To assess effects on exosome-mediated activation, an established Transwell co-culture system
was used. Dermal fibroblasts were isolated from SSc patients and healthy control (HC) donors following informed written
consent and cultured in complete media supplemented with exosome-depleted fetal bovine serum (FBS) to isolate exo-
somes. Fibroblasts were stimulated with 5 ng/ml TGF-b for 24 hours prior to exosome harvest. Exosomes were harvested
from cell-free supernatants followed by quantification and characterization by immunoblot and NanoSight NS300 tracking
analysis. HC monocytes were differentiated into MØs in followed by activation with SSc fibroblast-derived exosome (SSc
FB-Exo) in RPMI/exosome-depleted FBS for additional 2 days. After MØ activation, SSc fibroblasts were placed into Trans-
well inserts and 300 nM CDDO-Me was added to cultures. MØs and fibroblasts were evaluated using flow cytometry, qRT-
PCR, and multiplex.

Results: Consistent with prior reports, SSc MØs upregulated expression of IL-10, IL-6, IL-1b, and CCL2 compared with HC
MØs. Treatment with CDDO-Me resulted in significant attenuation of these inflammatory and fibrotic mediators.CDDO-Me
induced activation of Nrf2 signaling in SSc MØs, as evidenced by increased expression of HO-1 and KEAP1. Surface expres-
sion of CD163, CD206, and HLA-DR and pro-fibrotic mediator production, including CCL2, from SSc FB-Exo activated MØs
was inhibited by incubation with CDDO-Me. In Transwell experiments, SSc fibroblasts co-cultured with CDDO-Me-treated SSc
FB-Exo activated MØs showed decreased expression of fibrosis-related genes, including FN1 and α-SMA.

Conclusion: In this work, we demonstrated that CDDO-Me reshapes the pro-fibrotic immunophenotype of SSc activated
MØs, leading to a decrease in release of cytokines implicated in SSc pathogenesis and attenuated SSc fibroblast activation.
CDDO-Me targets multiple signaling pathways including oxidative stress and inflammation. Our results suggest CDDO-Me
may have therapeutic utility in the reduction of oxidative stress, inflammation, and fibrosis associated with SSc.

Disclosure: H. Yang: None; R. Bhandari: None; S. Han: None; C. Park: None; C. Wang: None; E. Morris: None;
M. Whitfield: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 2, 5, Celdara Medical, 2, 5, 12, Scientific Founder;
P. Pioli: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1, 2, 5, Celdara Medical LLC, 2, 5, Pfizer, 5.
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MiR-3606-3p Alleviates Skin Fibrosis by Suppressing Fibroblast
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yahui chen1, Mengkun shi1, Wei Wang1, Chenyi Shi1, Xueyi Xia1, wenyu Wu2, Jiucun Wang3 and Xiangguang Shi3, 1Fudan
University, Shanghai, China, 2Huashan Hospital, Shanghai, China, 3Shanghai, Shanghai, China
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Background/Purpose: Systemic sclerosis (SSc) and keloid are typical skin fibrotic diseases with unclear epigenetic mech-
anisms and clinical targets. As an important epigenetic regulatory factor, microRNAs play an important role in the occurrence
and development of fibrosis in recent studies. This study aimed to assess the role of miR-3606-3p in skin fibrosis and the
therapeutic potential.

Methods: The levels of miR-3606-3p were detected in SSc and keloid patients by qPCR and in situ hybridization. RNA-seq,
in silico software and luciferase were performed to investigate the targets of miR-3606-3p. The effects of miR-3606-3p,
GAB1 and ITGAV on fibroblast fibrogenesis, inflammation and migration were assessed in primary dermal fibroblasts by
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qPCR, western blotting, wound healing scratch assay. Histology, immunofluorescence analysis and in vivo imaging tech-
niques were used to evaluate the effect of miR-3606-3p on alleviating skin fibrosis in keloid-bearing mice.

Results: MiR-3606-3p was reduced in the skin tissues and fibroblasts from both SSc and keloid patients and negatively
correlated with disease severity. RNA-seq analysis and in silico prediction indicated GRB2 associated binding protein
1 (GAB1) and integrin subunit alpha V (ITGAV) were potential targets of miR-3606-3p. We then found that miR-3606-3p
downregulated both GAB1 and ITGAV by directly targeting their 30-UTRs, and further reduced p-AKT and p-ERK activities
to inhibit collagen synthesis and NF-κB induced fibroblast inflammation. Furthermore, miR-3606-3p inhibited fibroblast
migration in primary fibroblasts and keloid-bearing nude miceby wound healing scratch assay and in vivoimaging techniques
respectively. In contrast, GAB1 and ITGAV were upregulated in SSc and keloid patients, and siRNA-mediated GAB1 or

Figure 1. miR-3606-3p decreased in fibrosis skin tissue, while upregulating miR-3606-3p or inhibiting GAB1 and ITGAV supressed collagen pro-
duction, inflammation and cell migration. (A) miR-3606-3p decreased in fibrosis skin tissue by in situ hybridization. (B) The relationship between
MRSS and miR-3606-3p in SSc skin tissues. (C) miR-3606-3p inhibited GAB1 and ITGAV by western blotting. (D) Downregulation of type I colla-
gen, p-AKT, AKT, p-ERK1/2, and ERK1/2 levels in SSc primary fibroblast with NC, miR-3606-3p mimics, si-GAB1 and si-ITGAV.
(E) Downregulated chemokines and cytokines in miR-3606-3p overexpressing and TNF-α treated fibroblasts. (F) The effects of GAB1 siRNA
and ITGAV siRNA on CCL2 and CCL5 expression in fibroblasts with or without TNF-α treatment. (G) Cell migration assay results by morphology
in primary fibroblast with miR-3606-3p overexpression or GAB1 knockdown or ITGAV knockdown. N=3. (H) Relative closure distance of cell
migration in fibroblasts with miR-3606-3p overexpression or GAB1 knockdown or ITGAV knockdown. N=3. *P < 0.05; **P < 0.01; ***P < 0.001.
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ITGAV knockdown replicated the phenotypes observed in miR-3606-3p-overexpressing fibroblasts, including inflammation,
migration and fibrogenesis (Figure 1). Finally, by constructing the humanized mouse model of transplanted keloid graft, we
found that miR-3606-3p treatment inhibits GAB1 and ITGAV leading to significantly alleviate skin fibrosis (Figure 2).

Conclusion: Our results indicated miR-3606-3p inhibits ECM deposition, inflammation, and migration of fibroblasts by
downregulating GAB1 and ITGAV. miR-3606-3p-enhancing strategies may have beneficial effects on skin fibrosis through
lowing p-AKT/p-ERK activity.

Figure 2. miR-3606-3p treatment inhibits migration of fibroblasts and alleviates skin fibrosis in keloid-bearing mice. (A) Diagram and (B) live imaging
of assessing cell migration rate in vivo. N=6. (C) The construction of a keloid-bearing mouse model. (D) Morphological evaluation and
(E) quantitative analysis of subcutaneous keloid grafts (5 NC vs. 5 miR-3606-3p). (F) Quantitative analysis of collagen content in Masson’s staining.
*P < 0.05; **P < 0.01; ***P < 0.001.

Graphical Abstract. The mechanism of miR-3606-3p on anti-inflammatory and anti-fibrotic effects. ①miR-3606-3p targeted the 3’-UTRs of GAB1
and ITGAV mRNA and subsequently inhibited their protein expression, then attenuated the phosphorylation of AKT and ERK1/2. MiR-3606-3p
and knockdown of GAB1 and ITGAV exert an inhibitory effect on inflammation, migration, and collagen deposition as follows: ② Two important
negative regulators of fibroblast migration, named ADA1 and NID2, were inhibited by p-AKT/ERK1/2 resulting in collagen deposition and cell
migration. ③ p-AKT/ERK1/2 triggered inflammatory responses by activating p-p65 of the NF-κB signalling pathway and releasing the inflammatory
factors, including CCL2 and CCL5. Collectively, miR-3606-3p repressed the expression of GAB1, and ITGAV, eventually leading to attenuation of
collagen deposition, cell migration and inflammation.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by skin and internal organ fibro-
sis, vascular abnormalities, and immunological disturbances. Monocytes play a critical role in SSc, but their contribution to
disease pathogenesis remains unclear. A better understanding of gene expression changes in SSc monocytes and their
associations with disease complications may lead to novel therapies.

Figure 1. A. Volcano plot showing differentially expressed genes in SSc versus controls B. Pathway enrichment on differentially upregulated genes
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Methods: Peripheral blood mononuclear cells were obtained from 48 SSc patients and 15 controls (HC) after informed con-
sent and under an institutional approved IRB protocol. Magnetic bead separation was used to isolate monocytes and bulk
RNA sequencing performed using the Illumina NextSeq platform. DESeq2 was used to identify differentially expressed
genes between groups. We employed hierarchical clustering to group samples exhibiting similar transcriptional trends.
Functional enrichment analysis was performed using ORA with the GO database to investigate the biological processes
linked to each group. Pearson correlation was used for mRSS. DEG, GO and correlation analysis were conducted using R
version 4.3.0. Pathways analysis for clinical features was performed using Ingenuity Pathway Analysis.

Results: 460 genes were found to be differentially regulated between SSc and HC. Interferon-related genes (IFI27, IFIT5,
IFI44L, SIGLEC) were among top differentially expressed, along with genes not previously linked to SSc, including NUAK2,
a TGFb induced protein kinase belonging to the AMPK family (FC 1.82, padj 0.001), and LGALS3BP, a secreted galectin-3
binding protein, that regulates cell-cell interactions and inflammation (FC 2.08, padj 0.04). Hierarchical clustering in SSc
unveiled three groups. Cluster 1 ("inflammatory-like", 21 patients) predominantly displayed interferon related pathways,
and included >80% of SSc patients with pulmonary hypertension (PH) from the entire SSc cohort. Cluster 2 ("T cell-like",
10 patients) exhibited enrichment in multiple pathways associated with T cell activation and contained the majority of

Figure 2. Hierarchical clustering analysis, revealing three significant clusters with distinct gene expression patterns.

Figure 3. Pathway enrichment on differentially upregulated genes for cluster 1 (A) and 2 (B) vs controls. Cluster 3 did not reveal any significant
pathways.
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patients undergoing immunosuppressive therapy. Cluster 3 ("normal-like", 14) closely resembled the control group. Three
patients did not belong to any clusters. There were significant associations between gene expression and clinical features.
Interferon signaling pathway was the top most upregulated pathway in SSc-PH patients versus HC, but did not differentiate
patients with and without PH. Cardiomyopathy patients had enhanced FAK and integrin signaling, and phagosome forma-
tion pathways. IPA analysis of SSc-ILD vs HC revealed association with pulmonary fibrosis signaling pathway with increased
expression of SERPINE1 and PLAU genes. mRSS was highly correlated with XPR1, a novel gene implicated in phosphate
homeostasis (r=0.72, padj 0.006).

Conclusion: Our results suggest that SSc patients can be classified into distinct groups based on transcriptomic profiles of
monocytes, which correlate with specific clinical characteristics. The DEGs for clinical features revealed significant connec-
tions to the disease manifestations, potentially opening the avenue for new therapeutic targets.

Disclosure: M. Dinc: None; F. El Adili: None; J. Lui: United Therapeutics, 5; G. Ligresti: None; R. Lafyatis: Advarra/
GSK, 1, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, Certa Therapeutics, 2, Corbus, 2, 5, EMD Serono,
2, Formation, 2, 5, Genentech, 1, 2, Merck/MSD, 2, Moderna, 5, Morphic, 2, Pfizer, 2, 5, Regeneron, 5, Third Rock Ven-
ture, 2, Thirona Bio, 2, 4, 11, Zag Bio, 2; M. Trojanowska: None; A. Bujor: None.
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Background/Purpose: Scleroderma (SSc) is a chronic autoimmune and rheumatic disease characterized by varying levels
of tissue fibrosis in the skin and other internal organs. It currently has no cure, with little understanding of the pathogenesis of
skin fibrosis and an acute need for novel therapeutic targets. Because the skin is a complex, multi-layer organ with diverse
functions, it is critical to examine the regional molecular changes throughout each distinct layer to understand the fibrotic
processes that occur in the affected skin of SSc patients. To do this, we performed laser capture microdissection (LCM)
to separate the epidermis, papillary dermis, and reticular dermis layers from fibrotic and unaffected skin of SSc patients for
further proteomic analysis.

Methods: Skin biopsies were collected from fibrotic and unaffected skin of three patients with diffuse SSc (dSSc); sub-
sequently, the epidermis, papillary dermis, and reticular dermis were dissected using LCM. The dissected tissue was
digested and subjected to liquid chromatography with tandem mass spectrometry (LC-MS/MS) for proteomic analysis.
Univariate and clustering analysis were performed using the MetaboAnalyst 5.0 package. Univariate analysis was per-
formed using fold change analysis and t-test, and hierarchical clustering analysis was performed using Euclidean dis-
tance measurements to identify proteins significantly up or downregulated in fibrotic skin compared to unaffected
skin for each skin sublayer.
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Results: All patients biopsied were female, had been diagnosed with dSSc, had early SSc (< 3 yrs from SSc diagnosis), and
were being treated with mycophenolate mofetil. Univariate analysis of fibrotic versus unaffected skin revealed unique pro-
teins that were significantly (p< 0.05) down or upregulated (fold-change >2) in each region. Interestingly, when comparing
fibrotic and unaffected papillary dermis we identified a significant downregulation of FAM161B (fold change=-2.4573,
p-value< 0.0001), a cilial protein, in all three patients. This is compelling because decreased expression of SPAG17, another
cilial protein, has been correlated with increased skin fibrosis in SSc patients. Importantly, none of the differentially expressed
proteins in the distinct skin layers overlapped with each other, confirming that fibrosis affects the microenvironments of the
skin layers in SSc patients.

Conclusion: Through the use of LCM, we established a method for proteomic analysis of substructures from fibrotic and
unaffected skin of SSc patients. This technology can be used to complement single-cell spatial transcriptomics to provide
key information on in situ gene expression profiles and identify disease and substructure-specific targets for SSc skin
fibrosis.

Disclosure: I. Choi: None; C. Yu: None; F. Boin: None; E. Volkmann: Boehringer-Ingelheim, 2, 5, 6, CSL Behring,
2, GlaxoSmithKline, 2, Horizon, 5, Prometheus, 5, Roche, 2; S. Stanford: None; N. Bottini: Thirona Bio, 2.
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Anti-Topoisomerase Antibody in dcSSc: Unravelling Its Intracellular
Effects in Systemic Sclerosis

Maithri Aspari1, Josephine Geertsen Keller-Socin1, Stinne Greisen2, Esben Naeser3, Klaus Soendergaard4, Birgitta R
Knudsen5, Voon Ong6, Christopher Denton7, David Abraham7 and Bent Deleuran1, 1Aarhus University, Aarhus,
Denmark, 2Aarhus University/Aarhus University Hospital, Aarhus, Denmark, 3Rheumatology, Aarhus University
Hospital, Aarhus, Denmark, 4Aarhus University Hospital, Aarhus, Denmark, 5Institute for molecular Biology, Aarhus
University, Aarhus, Denmark, 6UCL Medical School Royal Free Campus, London, United Kingdom, 7University College
London, London, United Kingdom

Figure 1: FAM161B is significantly downregulated in papillary dermis of fibrotic skin. Fibrotic and unaffected skin biopsies from patients with SSc
(n=3) were subjected to LCM to isolate the papillary dermis, then LC-MS/MS for proteomic analysis. The graph shows fold-change for FAM161B
normalized to non-fibrotic protein intensity. Statistical significance was assessed using two-tailed paired t test, ***p<0.0001
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Background/Purpose: The presence of autoantibodies, especially directed towards topoisomerase I (ATA), in diffuse cuta-
neous Systemic Sclerosis (dcSSc) is known to be associated with severe clinical manifestations. Though various detection
methodologies are used in the clinic, less is known about the intracellular functionality of this antibody. Analysis of ATAs abil-
ity to inhibit topoisomerase 1 (TOP1) may function as a new biomarker of progressive and severe disease.

Methods: ATA was separated from serum from dcSSc patients (n=10) and healthy controls (HC, n=2). The immunoglobulin
G (IgG) fraction was separated using a Protein G column (Figure A) followed by column separation towards TOP1. Sensitivity
and purity were tested using western blot and biacore affinity analysis. The effect of serum, total IgG, ATA, and ATA depleted
IgG from dcSSc patients and serum and IgG from HC on TOP1 catalysis were analyzed. We used a rolling circle amplifica-
tion activity detection assay (REEAD) measuring the DNA cleavage-ligation activity of TOP1, as well as a nicking assay where
TOP1 trapped in covalent complex with one strand of a plasmid DNA. To address the intracellular effect of ATA on TOP1
activity, dcSSc fibroblasts cultures were incubated with ATA or HC IgG mixed with lipofectamine for 6 hours, extracellular
matrix protein signalling was analysed by PCR.

Results: dcSSc serum and IgG showed significant inhibition of TOP1 DNA cleavage-ligation activity when compared to HC
serum and IgG, in a dose dependant manner. (Image 1). ATA separated from dSSc patients showed significant inhibition on
TOP1 activity and this inhibition was abrogated when the ATA fractions were removed from the IgG pool. (Image 2). DcSSc
IgG created TOP1 induced DNA nicks, suggesting that dcSSc IgG to induce accumulation of TOP1 cleavage complexes,
which is a well-known inducer of DNA fragmentation in cells (Image not shown). PCR analysis of fibroblast transfected with
ATA and HC IgG showed significant increase in signalling for extracellular matrix proteins such as intercellular adhesion mol-
ecule (ICAM) and Vascular cell adhesion molecule (VCAM)(Image 3).

Conclusion:We have successfully separated functional ATA from dcSSc patients. These antibodies show significant effect on
both nuclear and mitochondrial TOP1 activity. ATA causes DNA nicks and release free DNA into the cytosol, activating a cas-
cade of inflammatory pathways leading to increased production of proinflammatory cytokines and extracellular matrix proteins.
This study links ATA to central intracellular pathways, thus providing a better understanding of the disease pathogenesis

REEAD assay showing the inhibitory effect of dcSSc IgG on nuclear Topoisomerase activity
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Systemic Sclerosis (SSc) Dermal Fibroblasts Show Shortened Primary Cilia
Due to Aberrant Aurora a Kinase Activation Independently of
Transforming Growth Factor β Signalling

Rebecca Wells1, Rebecca Ross2, Alex Timmis1, Ioanna Georgiou1, Colin Johnson1, Natalia Riobo-Del Galdo1 and
Francesco Del Galdo3, 1University of Leeds, Leeds, United Kingdom, 2Medicine and Health, University of Leeds, Leeds,
United Kingdom, 3University of Leeds - Leeds Institute of Rheumatic and Muskuloskeletal Medicine, Leeds,
United Kingdom

REEAD assay showing significant inhibitory effect of Antitopisomerase antibody(ATA) on nuclear Topoisomerase 1, this effect is lost on depleting
ATA from the IgG pool

Graph representing the fold change in VCAM signalling in dcSSc fibroblasts stimulated with Antitopoisomerase antibody and normal human IgG,
analysed by PCR
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune disorder characterised by abnormal activation of
tissue fibroblasts, resulting in tissue and vascular fibrosis of the skin and internal organs. Aberrant activation of TGFβ
signalling plays a central role in the profibrotic fibroblast phenotype. Fibroblasts cultured from SSc skin biopsies main-
tain their profibrotic activation in vitro. Patients with SSc do not show classic signs of primary aberrant profibrotic acti-
vation such as keloid or fibrotic responses to injury, leaving the mechanisms underlying fibroblast activation and tissue
fibrosis not completely elucidated. The primary cilium (PC) is a sensory antenna-like organelle on the cell, forming a
specialised signalling hub for several pathways involved in tissue homeostasis and response to the extracellular micro-
environment. The aim of this study was to investigate the structure of the PC in SSc dermal fibroblasts to determine its
potential contribution to SSc pathogenesis.

Methods: Dermal fibroblasts were isolated from forearm skin biopsies of healthy control (HC) and SSc patients. PC were
visualised by immunofluorescence with an Acetylated-α-Tubulin antibody followed by confocal microscopy. PC length
was quantified from at least 100 PC across 3 independent fields per condition. Fibroblasts were stimulated with TGFβ for
24h or a set time course with increments between 0-24h. SD208 (1μM) was used to inhibit TGFβ Receptor Kinase
1 (TGFβR1), MLN8054 (5μM) was used to inhibit Aurora A Kinase (AURKA), and Tubastatin A (1μM) was used to inhibit His-
tone Deacetylase 6 (HDAC6).

Results: PC length was normally distributed in both HC and SSc dermal fibroblasts. PC from SSc fibroblasts were on aver-
age 45% shorter than HC (2.5 ± 0.6 μm vs 4.6 ± 1.3 μm, respectively (P< 0.0001)). TGFβ treatment significantly reduced the
mean PC length in both HC and SSc, reaching around 1.8 μm in both by 24 hours. Time course experiments showed a
quicker response to TGFβ in SSc fibroblasts, with PC starting to shorten as soon as 2h vs 6h in HC. Inhibition of TGFβR1
prevented the ability of TGFβ to shorten PC in both, but did not ’rescue’ SSc fibroblast PC length to that of HC. On the con-
trary, inhibition of AURKA – a kinase known to be involved in PC disassembly – did not abolish the effect of TGFβ in either cell
type. However, AURKA inhibition increased PC length of SSc cells from 2.9 ± 0.4 μm to 4.4 ± 0.9 μm (P< 0.05), without
affecting HC PC length, effectively "rescueing" the shortened PC phenotype of SSc cells, increasing PC length, indistinguish-
able from HC PC. The effect of AURKA was independent of its primary effector, HDAC6, as neither the difference in basal PC
length nor the TGFβ effect were rescued by HDAC6 inhibition with Tubastatin A.

Conclusion: PC length is stably reduced in SSc dermal fibroblasts independently of TGFβR1 activity. Inhibition of AURKA in
SSc restores "healthy" PC length via an atypical mechanism not involving its primary effector HDAC6. These observations
support the notion that the profibrotic activation of dermal fibroblasts in SSc may go beyond a TGFβ-dependent mecha-
nism. Modulation of PC length by AURKA deserves to be further explored as a contributor to profibrotic activation, and a
potential therapeutic target for tissue fibrosis.

Disclosure: R. Wells: None; R. Ross: None; A. Timmis: None; I. Georgiou: None; C. Johnson: None; N. Riobo-Del
Galdo: Dark Blue Therapeutics, 2, 5; F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim,
2, 5, capella, 2, Chemomab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5.
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Comparing Predictors of DAPSA28, DAPSA66/68 and DAS28-CRP
Remission at 6 Months in Bio-naive Patients with Psoriatic Arthritis
Initiating a TNFi in Clinical Practice – Results from the EuroSpA
Collaboration
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University of Amsterdam, Department of Rheumatology & Clinical Immunology and Department of Experimental
Immunology, Amsterdam Infection & Immunity Institute; Amsterdam Rheumatology & Immunology Center (ARC),
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Background/Purpose: The Disease Activity index for PSoriatic Arthritis based on 66/68 joints (DAPSA66/68) and the Dis-
ease Activity Score in 28 joints with C-reactive protein (DAS28-CRP) are two widely used disease activity scores to monitor
patients with psoriatic arthritis (PsA). A modified DAPSA based on 28 joints (DAPSA28) has been proposed and validated in
patients with PsA. We aimed to identify and compare predictors of clinical remission according to DAPSA28 (≤4),
DAPSA66/68 (≤4) and DAS28-CRP (< 2.6) in a broader population of European patients with PsA initiating a first tumor
necrosis factor inhibitor (TNFi).

Methods: Prospectively collected real-world data from PsA patients initiating a first TNFi between 2009 and 2018 from nine
countries participating in the European Spondyloarthritis (EuroSpA) Research Collaboration Network were pooled. Patients
with complete data on DAPSA28, DAPSA66/68 as well as DAS28-CRP at 6-month follow-up (from 90 to 270 days after
treatment start date) constituted the study cohort. Logistic regression analyses on multiple imputed baseline data
(20 imputed datasets) were used to identify predictors of DAPSA28, DAPSA66/68 and DAS28-CRP remission at 6 months.
Fifteen baseline (from 30 days before to 30 days after treatment start date) demographic and clinical characteristics were
included as potential predictors. For each remission outcome, variable selection was performed separately in each imputed
dataset. Predictors that appeared in at least half of the datasets were included in the final model.
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Results: Of 10,249 PsA patients, 3,159 (30.8%) had complete assessments of DAPSA28, DAPSA66/68 and DAS28-CRP at
6 months and were included in the analyses. Baseline characteristics of included patients were similar to those not included
(Table 1). Among included patients, 896 (28.4%), 861 (27.3%), and 1,866 (59.1%) were in DAPSA28, DAPSA66/68 and
DAS28-CRP remission at 6 months, respectively. The same eleven predictors were identified for DAPSA28 and DAPSA66/68
remission, while nine predictors were selected for DAS28-CRP remission (Table 2). Eight predictors were common for all three
remission outcomes: male gender, longer disease duration and higher CRP were positive predictors, while older age, higher
body mass index, patient global score, health assessment questionnaire and 68 tender joint count reduced the odds of remis-
sion (Table 2). The same predictors were identified when substituting 66/68-joint counts with 28-joint counts in the set of
potential predictors (with 28 tender joint count replacing 68 tender joint count as a predictor).

Table 1. Baseline characteristics of PsA patients starting a first TNFi among patients included and excluded from the analyses
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Conclusion: Identical variables were found as predictors of both DAPSA28 and DAPSA66/68 remission in patients treated
with a first TNFi. The majority of these variables also predicted DAS28-CRP remission, although DAS28-CRP remission was
more commonly achieved. Our findings suggest that baseline determinants of remission according to different disease activ-
ity scores are similar and support the use of DAPSA28 in datasets where only 28-joint counts are available.

Disclosure: S. Georgiadis: Novartis, 5; L. Linde: Novartis, 5, UCB, 5; L. Ørnbjerg: Novartis, 5; S. Horskjær Rasmus-
sen: Novartis, 5; J. Askling: Abbvie, 5, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, Galapagos, 5, Merck/MSD, 5, Pfizer,
5, Samsung bioepis, 5, Sanofi, 5; B. Michelsen: Novartis, 5; D. Di Giuseppe: None; J. Karlsson Wallman: AbbVie,
5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, San-
doz, 5; A. Loft: Ucb, 1, 6, 12, Congress participation; M. Bernardes: None; C. Ochôa Matos: None; D. Nordstrom:
AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, UCB, 2; L. Kuusalo: None; B. Moeller: None;
M. Nissen: AbbVie/Abbott, 2, Eli Lilly, 2, 12, Involved in Clinical Trial, Janssen, 2, Novartis, 6, 12, research funding paid
to institution, Pfizer, 6, UCB, 2, 12, funding support to attend EULAR 2023, paid to institution; B. Gudbjornsson:
Nordic-Pharma, 6, Novartis, 2, 6; T. Love: None; F. Iannone: Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD,
2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB, 2, 5; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS),
5, Galapagos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6;
Z. Rotar: None; I. Castrejon: None; G. Macfarlane: None;M. van de Sande: AbbVie, 2, Eli Lilly, 5, Janssen, 6, Novar-
tis, 2, 5, 6, UCB Pharma, 2, 5, 6; M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of
Danbio registry, Eli Lilly, 5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6; M. Østergaard: AbbVie, 2, 5, 6, Amgen,
5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6,

Table 2. Univariable and final multivariable analyses for predicting DAPSA28, DAPSA66/68 and DAS28-CRP remission at 6 months (n=3,159)
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zer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6.
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Background/Purpose: Patients with oligoarticular psoriatic arthritis (oligo PsA), defined as four or less joints involved, often do
not meet criteria for entry in trials of targeted treatments. However, clinical data suggest oligo PsA impacts the patient equally
as polyarticular (poly) PsA ( > 4 joints) (Gladman D, et al. J Rheumatol. 2021;48:1824-1829). Limited information exists on oligo
PsA burden in the United States (US). This study aimed to describe the demographic and clinical characteristics of oligo PsA
patients and compare quality of life (QoL) and economic impact of this disease relative to the general population.

Methods: Retrospective, cross-sectional data from the 2019 National Health and Wellness Survey (Cerner Enviza) con-
ducted in the US were utilized to identify adult respondents who self-reported a diagnosis of PsA and those who did not
(ie, no psoriasis or PsA), representing the general US population (non psoriasis [Pso]/PsA). Within the PsA population, the
oligo PsA cohort was selected if self-reported ≤ 4 affected joints and the remainder constituted the poly PsA cohort. Preva-
lence estimates were weighted to the US population using US census weights. Demographic and health characteristics
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were compared across cohorts. Additional outcomes assessed included: PsA characteristics (joints affected, prescribing/
diagnosing physician), health-related QoL (HRQoL), healthcare resource utilization in the prior 6 months, and work produc-
tivity and activity impairment (WPAI).

Results: A total of 374 respondents were classified as having oligo PsA (weighted count: 1.3 million); 72,431 were classified
as non Pso/PsA (weighted count: 241.8 million).Individuals with oligo PsA were more likely to be younger, male, employed,
smoke or consume alcohol, to have a higher annual income and to have graduated college relative to non Pso/PsA (Table 1).
About 44.4% of oligo PsA patients were diagnosed by their primary care physician with 52.7% prescribed treatment
(Table 2). Although the most frequently affected joints (knees, fingers, hands and feet) were similar in both oligo and poly
PsA (n=305), a larger proportion of oligo PsA patients were untreated (23.3% vs. 16.7%) and a smaller proportion diagnosed
by rheumatologists (23% vs. 40.7%). Respondents with oligo PsA reported higher co-morbidities, lower HRQoL, lower
mental and physical functioning, higher health care provider visits and higher WPAI relative to non Pso/PsA. Additionally,
while a higher proportion of individuals with oligo PsA were employed relative to poly PsA, individuals with oligo PsA reported
greater work productivity losses (Table 3).

Conclusion: The oligo PsA population was active in the workforce but had significantly higher comorbidity burden and
impairments in both QoL and work productivity than the general population. Furthermore, despite the perception of poly
PsA as a more severe disease, the oligo PsA population had a similar QoL burden (EQ-5D) and reported greater work pro-
ductivity losses than those with poly PsA. These findings suggest that the burden of oligo PsA is high in the United States
and warrants further research and clinical attention.

Disclosure: A. Olopoenia: Amgen, 2; A. Martin: Amgen, 2; K. Orroth: Amgen, 3, 11; C. Deignan: Amgen, 3, 11;
M. Cordey: Amgen, 3, 11; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Eli Lilly,
2, 5, Galapagos, 2, Gilead Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5.
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Background/Purpose: Immune checkpoint inhibitors (ICI) increase one-year survival in metastatic non-small cell lung
cancer (mNSCLC) from 49% to 69% with chemotherapy-based regimens. Patients with rheumatoid arthritis (RA) have
a 60% higher risk of lung cancer than the general population but were not included in seminal ICI trials. The goal of
this study was to compare overall survival (OS) in ICI-treated patients with mNSCLC with pre-existing RA versus
without RA.
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Methods:We used a curated Medicare claims dataset that consist of a 100% sample of patients with RA. ICI use was iden-
tified using Healthcare Common Procedure Coding System (HCPCS) codes. Patients with mNSCLC were defined by having
two claims at least two months apart associated with an ICD-9 162.9 or ICD-10 C34.X diagnosis code for malignant neo-
plasm of lung and bronchus. We limited the cohort to patients who initiated ICI between 2015-2019 because ICI was only
approved for mNSCLC during this period, and not for earlier stages or other types of lung cancer. RA was defined as having
two claims associated with an ICD-9-CM or ICD-10-CM diagnosis code for RA. ICI-treated non-RA comparator patients
were identified in the Medicare 5% sample. Descriptive statistics were calculated for each cohort and for overall survival.
Kaplan Meier curves and adjusted log logistic survival models were created to measure overall survival, anchored at the time
of first ICI initiation. Patients were followed through 12/31/2019 and were censored at time of death or last recorded visit in
the database.

Results: A total of 10454 ICI-treated patients with mNSCLC were included in the analysis; 4,544 with RA (100% sample)
and 5910 without RA (5% sample). Overall mean age was 74.3 (SD 8.22) and 85% were White and non-Hispanic
(Table 1). Patients with RA were more likely to be female, White and Hispanic than non-RA patients. Median time to death

Table 1. Demographics for immune checkpoint inhibitor-treated patients with metastatic non-small cell lung cancer, with and without rheumatoid
arthritis

Figure 1: Overall survival in immune checkpoint inhibitor-treated metastatic non-small cell lung cancer patients with versus without rheumatoid
arthritis
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from first ICI initiation was 180 days (IQR 73,370) and 70% died (N=7,305). Figure 1 displays overall survival for ICI-treated
mNSCLC patients with RA compared to those without RA.

Conclusion: Patients with pre-existing RA who develop lung cancer and initiate ICI for mNSCLC appear to have significantly
worse overall survival compared to patients without RA. Further refinement of the cohort and further analyses of this dataset,
including modeling, that incorporate prior lines of cancer therapy, receipt of concomitant chemotherapy and treatment with
RA disease modifying antirheumatic drugs will be needed to confirm these findings.

Disclosure: D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Walgreens Boots Alli-
ance, 12, stock ownership; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech,
2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5; F. Xie: None; A. Saxena: AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, G1 Therapeutics, 2, Jazz Pharmaceuticals, 2; A. Bass: None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at increased risk of cardiovascular (CV) disease including
heart failure (HF). HF is a heterogeneous condition that is categorized into two main subtypes: HF with reduced ejection frac-
tion (HFrEF) and HF with preserved ejection fraction (HFpEF). Unlike HFrEF which arises primarily from ischemic myocardial
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injury, the pathophysiology of HFpEF is less well understood but systemic inflammation is thought to play a role. RA may
confer risk of HFrEF via ischemic heart disease and and HFpEF via systemic inflammation, but most prior epidemiologic
studies have studied HF in RA as a single entity. Therefore, we sought to investigate the risk of HF and HF subtypes among
patients with RA compared to non-RA patients.

Methods: Using an electronic health record (EHR)-based cohort at a large academic U.S. health system, we identified RA
patients and non-RA comparators matched by age, sex, and year of entry into the EHR. Index date was defined as the RA diag-
nosis date (RA cohort) or an encounter date closest to the matched RA patient’s index date (non-RA cohort). The primary out-
comewas incident HF as ascertained using a previously validated algorithmwith a positive predictive value of 90%. HF subtypes
were categorized based on EF extracted using natural language processing from clinical notes and cardiology reports closest to
the HF incident date (HFpEF, EF ≥ 50%; HFrEF, EF ≤ 40%). Patients with prevalent HF at the index date were excluded. Covar-
iates included age, sex, race, and CV risk factors. Patients were followed from the index date until incident HF, death, last EHR
encounter, 20 years of follow up, or end of study (October 26, 2021). We estimated the incidence rate of HF and HF subtypes
and used Cox proportional hazards model to estimate the adjusted hazard ratios (HR) for incident HF and HF subtypes.

Results:We studied 1919 RA patients and 1919 matched non-RA comparators (mean age 50 years, 78.7% female). Base-
line characteristics, including the proportion of patients with CV risk factors, were similar between the two groups (Table 1).
Over 42,858 person-years of follow up, we identified 128 incident HF diagnoses (6.7%) in the RA cohort and 87 in the non-
RA cohort (4.5%). HFpEF was the most common HF subtype in both cohorts (64.1% in RA, 60.9% in non-RA). The overall
incidence rate of HF was higher in the RA cohort than the non-RA cohort (6.11 per 1000 person-years vs. 3.97 per 1000
person-years). Patients with RA had a 56% higher rate of incident HF overall (95% CI: 1.18 - 2.06) compared to those with-
out RA, even after adjusting for established CV risk factors (Table 2). Examining the HF subtypes, we found that RA patients
had a 62% higher rate of HFpEF (95% CI: 1.13 - 2.30), but there was no significant difference in HFrEF rate between the RA
and non-RA cohorts (95% CI: 0.81 - 2.75).

Conclusion:RAwas associated with higher rate of HF overall compared to non-RA comparators, even after adjustment for CV
risk factors. The elevated risk was driven by HFpEF, highlighting an opportunity to reduce HF risk in RA by targeting HFpEF.
More studies are needed to identify modifiable HFpEF risk factors in RA and methods for earlier detection before clinical HF.
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Background/Purpose: Tumor necrosis factor-α (TNF-α) plays a role in the pathogenesis of and serves as a biomarker for
obstructive sleep apnea (OSA). Moreover, patients with juvenile idiopathic arthritis (JIA) had a numerically elevated risk of
OSA. Given TNF-α inhibitors have been widely used to treat JIA, the aim of the present study was to assess the risk of
OSA among patients with JIA on TNF-α inhibitors.

Methods: This was a population-based cohort study of patients with JIA diagnosed following the International League of
Associations for Rheumatology (ILAR) classification criteria. Subjects treated between 2008 and 2023 at 92 United States
hospitals were screened. Propensity score matching was used to balance the baseline differences in age of JIA onset,
sex, comorbidities, and past medical history between the two groups. The primary predictor variable was any use of TNF-
α inhibitor therapy. The primary outcome of interest was the occurrence of new-onset OSA during the follow-up period. A
Kaplan-Meier analysis and log-rank tests were utilized to compare the incidence and risk of OSA between the two arms. A
Cox proportional hazards model was utilized to estimate the association between the use of TNF-α inhibitors and new-
onset OSA.

Results: A total of 608,190 patients with JIA underwent propensity score matching. This resulted in 1,299 included
subjects with JIA treated with TNF-α inhibitors, 514 patients developed new-onset OSA after the use of TNF-α inhibi-
tors. In comparison, 594 TNF-α inhibitor non-users developed incident OSA during the follow-up period. Survival anal-
ysis suggested a significantly lower incidence of OSA in TNF-α inhibitor users over non-users (log-rank test, p-value
< 0.001). Cox proportional hazard regression showed subjects receiving TNF-α inhibitors were associated with a signif-
icantly lowered risk of new-onset OSA as compared to non-users (HR=0.87, 95% CI: 0.78, 0.98; RR=0.86, 95% CI:
0.76, 0.96)

Conclusion: Findings in the present study suggested that subjects with JIA treated with TNF-α inhibitors presented with a
significantly decreased risk of OSA. This finding was consistent with previous studies reporting that the use TNF-α inhibitors
resulted in a significantly lowered risk of OSA and better sleep quality in patients with other inflammatory arthritis such as
spondyloarthritis and rheumatoid arthritis. Clinical trials are required to validate the findings.
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Background/Purpose: British Columbia’s health policy mandated that all new anti-TNF initiations after June 2017 use bio-
similars when available, providing the context for a natural experiment. Our study objective was to compare drug survival and
severe infections (as surrogate markers of effectiveness and safety) after the initiation of etanercept and infliximab for inflam-
matory arthritis in new users of biosimilars versus originators, using historical controls pre- and post-policy change.

Methods: Study Cohort: Using administrative health data, we identified all incident users of a new biologic (i.e., without prior
prescriptions over 6 months) with rheumatoid arthritis (RA), psoriasis or psoriatic arthritis (Pso/PsA), or ankylosing spondylitis
(AS). The biosimilar cohort includes users starting etanercept or infliximab between 07/01/2017 and 12/31/2019, followed
until 12/31/2020 (post period). Historical controls include all incident users of etanercept/infliximab originators between
01/01/2014 and 06/30/2016, followed until 06/30/2017 (pre period). To control for temporal trend, we selected new users
of adalimumab (no biosimilar available over the same time periods) as a comparison group.

Outcome: Discontinuation was defined as no prescription renewal for at least 6 months, and severe infection was defined as
hospitalization with an infection diagnostic code in any position.

Statistical analyses: People were followed for up to 3 years from anti-TNF initiation until death, moving out-of-province, or
the end date of the follow-up, whichever occurred first. Rates were calculated. We applied weighted Cox Proportional Haz-
ard Models to estimate the adjusted hazard ratio (aHR) of discontinuing anti-TNFs and Quasi Poisson Models to estimate the
adjusted rate ratio (aRR) of severe infections. We applied propensity overlap weights to control for potential confounders. To
control for temporal trend, we employed the difference-in-difference (DID) method, comparing drug survival and severe
infections among new users of biosimilar vs. originator etanercept/infliximab with new users of adalimumab post- vs. pre-
policy change. The DID computes the difference between the logarithms of the aHRs/aRRs for etanercept/infliximab and
for adalimumab, reported as the ratio of the two aHRs/aRRs in Table 1C.

Results: Our sample includes 827 biosimilar etanercept users (RA:576, AS:171, Pso/PsA:80) and 271 infliximab users
(RA:150, AS:54,Pso/PsA:67); 1312 etanercept and 230 infliximab originator users; and 2213 adalimumab originator users
post- and 1773 pre-policy change. Counts and rates of discontinuation and severe infections are reported in Table 1A. After
adjusting for baseline covariates (Table 1B), and after accounting for temporal trends (Table 1C), the likelihood of discontin-
uation and severe infection was similar for biosimilar vs. originator etanercept and infliximab users.
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Conclusion: Real-world population-based data showed that incident users of biosimilar etanercept and infliximab had sim-
ilar discontinuation and severe infection rates as originators, suggesting comparable effectiveness and safety for inflamma-
tory arthritis.

Disclosure: D. Lacaille: None; J. Avina-Zubieta: None; Y. Zheng: None; N. Lu: None; H. Xie: None.
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Background/Purpose: Tofacitinib (TOFA, NCT02592434) and Baricitinib (BARI, NCT03773978) are Janus kinase inhibitors
(JAKi) that are approved for or being tested for nsJIA treatment. We aim to evaluate the effectiveness and safety profiles of
JAKi, vs. biological agent (BA) with or without Methotrexate (MTX) combination in treating children with nsJIA.

Methods: Studies written in English language and published in ClinicalTrial.gov, PubMed, EMBASE, Cochrane are searched
from establishment of the databases to May 2023. Randomized studies conducted in the nsJIA population, investigated
effectiveness of JAKi or BA, and reported JIA-ACR responses with/without adverse event outcomes are eligible. The primary
outcome of clinical efficacy was measured by JIA-ACR70 responses at 16+/-4 weeks and secondary outcomes include
serious adverse events (SAE). Bayesian Network meta-analyses (BNMA) evaluate the effectiveness and safety outcomes
of JAKis and BAs with/without MTX.BNMA are conducted separately for efficacy and safety outcomes. League table reports
results for all pairwise comparisons.

Results: The initial search query yielded 2,475 citations. Fifteen randomized controlled trials (RCT, 6 parallel and 9 with-
drawal trials) met the study inclusion criteria. The meta-analyses investigated 6 BA, 3 BA+MTX combination, and two JAKi
(i.e. TOFA and BARI). MTX background treatment was allowed, rarely mandated. The trial design and sample characteristics
are summarized in Table 1. The aggregate summary statistics reported for the efficacy and safety outcomes are presents in
Figure 1. The BNMA analyzed data from a total of 1,796 patients, estimates of odds ratio (OR) and corresponding 90% cred-
ible intervals are reported in Table 2 for the efficacy (upper triangle) and safety outcomes (lower triangle).

Conclusion: No significant differences are observed for pairwise comparisons among TOFA, BARI and BAs either alone or
in combination with MTX for efficacy and safety outcomes when used for treating children with nsJIA. The BNMA indirect
comparisons are limited, given that trials differ greatly in participants age, duration of disease, % of MTX background ther-
apy, whether the trial mandate patients with inadequate responses to composition of DMARD or NSAID to be eligible, as well
as the composition of JIA subtypes. The SAE may be defined differently in different studies. Future studies will expand the
meta-analyses by including non RCT studies and individual patients’ data.

1910



Table 1

Table 2. League table of estimates for efficacy and safety outcomes from the Bayesian NMAA analyses.
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Background/Purpose: An increase in the incidence of autoimmune diseases after COVID-19 has been reported. Since
many diseases exhibit population-specific causal effect sizes, we aimed to evaluate the incidence trends of inflammatory
arthritis (IA), including rheumatoid arthritis (RA), after COVID-19 in a large admixed Colombian population.

Methods: Data analysis for this retrospective, population-based cohort study was carried out using the COOSALUD EPS
registry. COOSALUD EPS is a health insurance company, belonging to the subsidized regime in Colombia. The registry
includes demographic and epidemiological data on diagnoses identified during admission and defined by the International
Classification of Diseases (ICD-10). The following codes were selected for analyses: M059, seropositive RA, defined by
the presence of rheumatoid factor (RF) or anti-citrullinated protein antibody (ACPA); M069, unspecified RA, in which RF
and ACPA were not confirmed; M060 seronegative RA, in which RF and ACPA were negative; and other RA-related diagno-
ses: M064, M139, M068, M058, M130 and M053. All the diagnosis were made by qualified rheumatologists. The study
period was limited to January 01, 2020, through December 31, 2022. Incidence rates (IRs) and incidence rate ratios
(IRRs) were assessed. IRRs were computed by comparing the IR of those who had COVID-19 prior to the IA diagnosis
and those who did not have COVID-19 prior to the IA diagnosis. A Cox survival model was built to evaluate the influence
of age, gender, and COVID-19 vaccination status on the development of IA.
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Results: The entire population study comprised 3,335,084 individuals, of whom 1,720,579 (51.59%) were women. The IRs
of IA during the pandemic period (2020-2022) according to a previous diagnosis of COVID-19 and the respective IRRs are
shown in the table. The associations remained significant after controlling for sex. The fitted Cox survival model showed that
all the variables considered were significant (p< 0.05). The age groups estimates were increased until the age group of
51-60 years (HR: 9,163 95% CI: 7,245 - 11,589) and then decreased in the age group 61 years or older (HR: 5,364, 95%
CI: 4,243 - 6,781) compared to those within 18-30 years. Men were less at risk than women to develop IA (HR: 0,2115,
95% CI: 0,182 - 0,246). The greater time since COVID-19 diagnosis was associated with a lower likelihood of developing
IA (HR: 0,9986, 95% CI: 0,998 - 0,999). In vaccinated population, the probability of developing IA was reduced from HR:
3.345, 95% CI: 1.617 - 6.918 to HR: 3.232, 95% CI: 1.281 - 8.155 compared to those who did not have COVID-19. The
model fitted well (Likelihood ratio test =2.074 p< 0,05; concordance = 0.77, p< 0,05).

Conclusion: Our findings indicate that the incidence of IA, including RA, increased following COVID-19, with the greatest
increase occurring before the first year post-covid. Women were more susceptible than men. COVID-19 vaccination
appears to be a protective factor.

Disclosure: J. Marin: COOSALUD EPS, 3; E. Mazenett: COOSALUD EPS, 3; M. Sarmiento: COOSALUD EPS, 3;
R. Perez: COOSALUD EPS, 3; C. Morales: COOSALUD EPS, 3, 3; J. Dominguez: COOSALUD EPS, 3; J. Salazar:
None; J. Anaya: COOSALUD EPS, 3.
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Background/Purpose: Although clinical trials have shown similar effectiveness between Janus kinase inhibitors (JAKi) and
biologic disease-modifying anti-rheumatic drugs (bDMARDs), the choice between these two options is currently a crucial
question in real-world practice. However, there is a lack of sufficient real-world evidence comparing the outcomes and
safeties of these treatments in patients with rheumatoid arthritis (RA). This study aimed to assess the efficacy and safety of
JAKi compared to bDMARDs in Korean patients with RA who have not previously received either JAKi or bDMARDs.

Methods: In this prospective, multicenter, quasi-experimental study conducted at 17 centers in South Korea, we enrolled
patients who had an inadequate response to Methotrexate (MTX) and initiated either Janus kinase inhibitors (JAKi) or bio-
logic disease-modifying anti-rheumatic drugs (bDMARDs). The primary objective of the study was to assess the proportion
of patients achieving low disease activity (LDA) at 24 weeks, as measured by the disease activity score (DAS) 28 erythrocyte
sedimentation rate (ESR). Secondary endpoints included remission rate at 24 weeks, as well as LDA rates at 12 weeks and
48 weeks. Furthermore, we compared the safety profiles of the two treatment groups during the follow-up period.

Results: A total of 506 patients were enrolled in the study, with 253 patients in each of the JAKi and bDMARDs groups
between April 2020 and August 2022. Among the bDMARDs users, 60.1% received TNFi (n = 152), while 39.9% received
non-TNFi (n = 101). In the JAKi group, 48.6% received baricitinib (n = 123), 24.9% received tofacitinib (n = 63), and 26.5%
received upadacitinib (n = 67). The two groups were comparable in terms of age (53.2 vs. 54.2) and the proportion of
females (83.0% vs. 86.2%). Most patients in both groups received combination therapy with MTX (89.3% in both groups)
and glucocorticoids (89.3% vs. 83.8%). At baseline, the bDMARDs group had slightly higher DAS28-ESR compared to
the JAKi group (6.1 vs. 5.9, p=0.039). The primary endpoint, achieving LDA at 24 weeks, was observed in 48.2% of the JAKi
group and 42.7% of the bDMARDs group (p=0.246). Regarding secondary endpoints, the remission rate at 24 weeks was
28.9% in the JAKi group and 27.3% in the bDMARDs group. Among patients receiving glucocorticoids at baseline (n=438),
the rates of achieving glucocorticoid-free remission at 24 weeks were similar between the two groups (6.2% in bDMARDs
and 8.5% in JAKi). The JAKi group showed a higher rate of achieving LDA at 12 weeks compared to the bDMARDs group,
with marginal significance (45.9% vs. 38.3% based on DAS28 ESR, p=0.105). Currently, these patients are undergoing
follow-up to gather data on the effectiveness and safety of the treatment at the 48-week mark.

Conclusion: In this real-world study involving Korean patients with RA eligible for targeted therapy, the profiles of JAKi users
were similar to those of bDMARDs users. The study found that JAKi demonstrated comparable effectiveness and safety to
bDMARDs users.

Disclosure: S. Cho: None; Y. Song: None; J. Han: None; H. Kim: None; E. Nam: None; S. Lee: None; S. Lee: None;
H. Lee: None; S. Park: None; Y. Lee: None; S. Chang: None; M. Park: None; H. Kim: None; H. Kim: None; B. Yoon:
None; Y. Kim: None;H. Kim: None; J. Kim: None; J. Lee: None; J. Choi: None;W. Uhm: None; Y. Sung: Bristol-Myers
Squibb(BMS), 5, Eisai, 5, JW Pharmaceutical, 5, Pfizer, 5.
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Background/Purpose: The management of rheumatoid arthritis (RA) focuses on achieving remission as a treatment goal.
The updated ACR/EULAR remission definition (Boolean criteria 2.0) has raised the threshold for patient global assessment
(PtGA) to 2 cm and received endorsement from ACR and EULAR. The revised Boolean 2.0 criteria classify more patients
as achieving remission and show increased agreement with index-based criteria in US and European patients. This study
aimed to validate the Boolean 2.0 criteria, assess their agreement with index-based remission criteria, and evaluate their pre-
dictive value for quality of life (QoL) compared to Boolean 1.0 criteria in Korean patients receiving targeted therapy.

Methods: Data from a multicenter prospective study of Korean patients with RA initiating biologic disease-modifying anti-
rheumatic drugs or Janus kinase inhibitors were analyzed. Remission rates according to Boolean 2.0 and Boolean 1.0 cri-
teria, as well as other index-based remission criteria, were measured at 24 weeks. Agreement between Boolean 2.0 criteria
and index-based criteria was analyzed and compared with Boolean 1.0 criteria. Additionally, the likelihood ratio (LR) of Bool-
ean 2.0 criteria in predicting improved QoL (health assessment questionnaire [HAQ] score ≤0.5 or EQ-5D =1) at 48 weeks
was estimated and compared to Boolean 1.0 criteria.
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Results: A total of 351 RA patients were included, with a mean age of 53.2 years, and 86.9% were female. Boolean 2.0 cri-
teria showed better agreement than Boolean 1.0 criteria for remission based on DAS28-ESR (kappa 0.48 vs. 0.36) and
DAS28-CRP (kappa 0.53 vs. 0.28). However, Boolean 1.0 criteria exhibited higher concordance with SDAI (kappa 0.75)
or CDAI (kappa 0.72) than Boolean 2.0 criteria (kappa with SDAI 0.64 and kappa with CDAI 0.47, respectively). Regarding
predictive value for better QoL, remission based on Boolean 1.0 criteria showed higher LR compared to remission based
on Boolean 2.0 criteria (6.01 vs. 2.49 for HAQ ≤0.5 and 3.53 vs. 2.37 for EQ-5D =1, respectively).

Conclusion: Among Korean patients with RA initiating targeted therapy, the Boolean 2.0 criteria showed enhanced agree-
ment with remission assessments based on DAS28-ESR or DAS28-CRP, while the agreement with remission based on
SDAI or CDAI was not improved compared to the Boolean 1.0 criteria. Furthermore, remission defined by the Boolean 1.0
criteria demonstrated a higher predictive value for improved QoL when compared to the Boolean 2.0 criteria.

Disclosure: S. Cho: None; Y. Song: None; J. Han: None; H. Kim: None; E. Nam: None; Y. Sung: Bristol-Myers
Squibb(BMS), 5, Eisai, 5, JW Pharmaceutical, 5, Pfizer, 5.
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Background/Purpose: Human leukocyte antigen (HLA) DRB1 alleles with specific common amino acids referred to as
"the shared epitope (SE)", have been linked to cardiovascular mortality in inflammatory polyarthritis. Thesehaplotypes
associate with ST-elevation myocardial infarction in the general population. However, less is known about the HLA-
DRB1 alleles with other cardiovascular (CV) events. We aimed to determine associations of the HLA-DRB1 SE alleles
(04:04, 04:05, 04:01, 04:08, 01:01, 14:02, 10:01, 03:01, 03:02) with ischemic events and mortality in a multi-ethnic
community-living population.

Methods: Within the Multi-Ethnic Study of Atherosclerosis (MESA), a prospective cohort study designed to determine
risk factors and progression of subclinical and clinical CVD, a subset of 955 participants who completed the Abdom-
inal Aortic Calcium Ancillary Study and had complete measures of HLA typing and cardiac imaging were evaluated.
We defined shared epitope positive [SE(+)] as being positive for any of the HLA-DRB1 SE alleles; and evaluated asso-
ciations of SE positivity with all-cause mortality, CVD death (defined as secondary to stroke, coronary heart disease,
other atherosclerotic death, or other CVD death), non-CVD death, angina, and myocardial infarction (MI) using Cox
proportional hazards models. The covariates in our fully adjusted analysis included age, sex, race/ethnicity, diabetes
mellitus, systolic blood pressure, current smoking, ever having cancer, eGFR, current use of anti-hypertensive medica-
tions, nonsteroidal anti-inflammatory drugs, and IL-6.
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Results: Among the 955 MESA participants, 46% were positive for the shared epitope—38% carried a single allele, and 8%
carried two alleles. Average age was 60±9, 47%were women, 51% were White, 9% were Asian, 16% were Black, and 24%
were Hispanic/Latino. Age, sex, blood pressure, cholesterol, and inflammatory markers (CRP, TNF-α, IL 6) were similar
between the SE(+) and SE(-) participants, but racial distributions differed where SE(+) had a higher proportion of white
(51% vs 38%) and lower proportion of Asian (9% vs 17%) and Black (16% vs 21%) participants compared to SE(-). Both
SE (+) and (-) had 24% Hispanic/ Latino. Being positive for the SE was not significantly associated with a higher risk of all-
cause mortality, CVD death, non-CVD death, angina, or MI compared to those who were SE negative. The mean follow-
up time was 15.3 ± 0.9 years.

Conclusion: HLA-DRB1 SE alleles were not associated with a higher risk of ischemic events or mortality in a multi-ethnic
community-living population.

Disclosure: M. Kaur: None; R. Katz: None; M. H. Criqui: None; M. Corr: None; W. S. Post: None; M. Budoff: None;
G. P. Morris: CareDx, 5, ThermoFisher/One Lambda, 1, 5, 12, travel support; J. Hughes-Austin: None.
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Background/Purpose: Sarcopenia, which refers to the loss of muscle strength and mass, has been linked to adverse
health outcomes. Although several systemic reviews have reported a high prevalence of sarcopenia in rheumatoid arthritis
(RA) patients, the impact of sarcopenia on all-cause mortality in this population remains unclear. This study aims to deter-
mine the prevalence of sarcopenia in RA patients in a nationally representative cohort and evaluate its association with all-
cause mortality in US adults with and without RA.

Methods: The study utilized data from the National Health and Nutrition Examination Survey (NHANES) 1999–2006, along
with linked mortality data from the National Death Index up to the end of 2019. Sarcopenia was defined using the Foundation
for the National Institutes of Health (FNIH) 2014 sarcopenia criteria: appendicular lean mass (ALM) divided by BMI (< 0.789 in
men;< 0.512 in women). Rheumatoid arthritis cases were self-reported physician diagnoses. Population estimates, includ-
ing prevalence and hazard ratio (HR), were generated by incorporating sample weights and cluster information. Four multi-
variate Cox proportional hazard models were constructed successively to produce adjusted HRs.

Results: The final cohort included 11909 participants aged 20 to 69, among which were 558 cases of rheumatoid arthritis
(table 1).Figure 1 indicates that individuals with RA had a significantly higher age-standardized prevalence of sarcopenia
compared to those without RA (11.3 % vs. 7.3 %). Notably, Hispanics had a significantly higher prevalence of sarcopenia
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than the rest of the population, with rates of 25.6% and 16.1% among individuals with RA and non-RA, respectively.
Regarding survival analysis, the median follow-up time for RA and non-RA group was 17 and 16.8 years. After adjusting
for age and sex, the unweighted Kaplan-Meier curve revealed that sarcopenic RA patients had the highest overall mortality
(Figure 2a). Across all four adjusted Cox models, individuals with sarcopenia had a higher risk of mortality regardless of
whether they had RA or not (Figure 2b). Despite all four Cox models providing higher estimates of HRs for sarcopenia in
the RA group as compared to the non-RA group, the differences were not statistically significant given the overlapping con-
fidence intervals.

Conclusion: In a nationally representative cohort, the study found a higher prevalence of sarcopenia in individuals with RA,
and a significant increase in all-cause mortality associated with sarcopenia with or without RA.

Disclosure: Q. Xu: None; X. Du: None.
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Background/Purpose: Arthritis is the number 1 cause of disability among U.S. adults and reported to cost > $300 billion in
direct and indirect costs in 2013. Theis et al. found that the prevalence of arthritis in the US grew from 54.4 million in
2013-2015 to 58.5 million in 2016-2018. These estimates were derived from the U.S. CDC National Health Interview Survey
(NHIS), which has recently undergone a total redesign. With the updated NHIS, we aimed to query an updated nationally-
representative estimate of the prevalence and burden of arthritis in the U.S. adult population.

Methods:We identified patients over the age of 18 years in the 2019 and 2021 National Health Interview Survey (NHIS) who
had doctor-diagnosed arthritis (n=15,822; 21.3%; excluded 2020 due to unclear impact of COVID-19 on NHIS completion).
Sampling weights were used to create nationally representative estimates. Unadjusted and age-standardized estimates of
arthritis prevalence were generated. Sociodemographic and health characteristics were analyzed. We compared with previ-
ous years’ prevalence estimates.

Results: During 2019 and 2021, an estimated 53.7 million people over the age of 18 had arthritis (21.3%; 18.8% age-stan-
dardized; Table 1). This represents a 5 million person decrease from 2016-2018 (58.5 million; Figure 1), but is similar to the
estimates from 2013-2015 (54.4 million; Figure 1). Arthritis prevalence was greater than 50% in adults with ≥3 ADL limita-
tions (65.2%; Table 1) and adults with 2 IADL limitations (50.2%; Table 1). Arthritis was most prevalent in adults aged
≥65 years (47.6%), non-Hispanic whites (24.9%), adults unable to work or disabled (49.5), and adults who reported fair or
poor health (48.9%)
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Conclusion: Arthritis has significant impact on disability and functional limitation in US adults. Surprisingly, we found stabi-
lization of arthritis prevalence in the U.S. from the 2019 and 2021 national estimates rather than an anticipated increase.
Stratified analyses by age, sex, and other demographic characteristics need to be performed to understand as to which
subgroup accounts for this recent stabilization/decrease in arthritis prevalence.

Disclosure: S. Chandrupatla: None; K. Rumalla: None; J. Singh: Other, 2, 6, 11, 11, 12, Adaptimmune Therapeutics,
GeoVax Labs, Pieris Pharmaceuticals, Enzolytics Inc., Seres Therapeutics, Tonix, Charlotte’s Web, 12, Atai life sci-
ences, kintara therapeutics, Intelligent Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuti-
cals, Atyu biopharma, 12, speaker’s bureau of Simply Speaking, other, 12, received institutional research support
from Zimmer Biomet Holdings. JAS received food and beverage payments from Intuitive Surgical Inc./Philips Elec,
Other, 12, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two labs Inc., Adept Field Solutions, Clinical Care
options, Clearview healthcare partners, Putnam.
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Background/Purpose: Biologic disease-modifying antirheumatic drugs (bDMARDs) offer promising results for rheumatoid
arthritis (RA) patients in general, but a substantial percentage of patients do not respond to them. It is important to predict
the response before the treatment so that unnecessary adversities for the patients and costs for the healthcare system
can be avoided. We developed a model to predict remissions in patients treated with bDMARDs and to identify important
clinical features associated with remission using several machine learning (ML) models system that works with readily-
available demographic and clinical factors for prediction of response to DAS-28.

Methods: We gathered the follow-up data of 1,000 patients treated with bDMARDs (etanercept, adalimumab, golimu-
mab, infliximab, abatacept, and tocilizumab) from KRRD. Patients were recruited from public hospitals in Kuwait
between February 2013 to September 2022. Remission (DAS-28 less than 2.6) was predicted at 1-year follow-up
using baseline clinical data obtained at the time of enrollment. Machine learning methods system (including: lasso,

Table 1. KRRD RA Patients Demographics
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Table 2. Comparison between DAS-28 levels with other rheumatoid factors

Figure 1. The SHAP results that emphasize the most clinical characteristics of RA patients using rituximab (RIT)
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ridge, support vector machine, random forest, XGBoost, and Shapley additive explanation (SHAP)) were used for the
predictions.

Results: The ranges for accuracy and area under the receiver operating characteristic of the newly developed machine
learning model for predicting remission were 52.8–72.9% and 0.463–0.719, respectively. The Shapley plot in XAI showed
that the impacts of the variables on predicting remission differed for each bDMARD. The most important features were
age for adalimumab, rheumatoid factor for etanercept, erythrocyte sedimentation rate for infliximab and golimumab, disease
duration for abatacept, and C-reactive protein for tocilizumab, with mean SHAP values of − 0.250, − 0.234, − 0.514, −
0.227, − 0.804, and 0.135, respectively.

Conclusion: Our proposed machine learning model system successfully identified clinical features that were predictive of
remission in each of the bDMARDs. This approach may be useful for improving treatment outcomes by identifying clinical
information related to remissions in patients with rheumatoid arthritis.

Disclosure: A. Alsaber: None; A. AlHerz: None; B. Alawadhi: None; P. Setiya: None; K. MOHAMMED: None; A. Al-
Awadhi: None; W. Al-Kandari: None; E. Hasan: None; K. Mokaddem: None; A. Ghanem: None; Y. Bartella: None;
M. Hussain: None; N. Alhadhood: None; Y. Ali: None; E. Nahar: None; A. Aldei: None; A. Alenizi: None; S. Hayat:
None; F. Abutiban: None; F. Abutiban: None.
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Background/Purpose: Early consensus statements recommended discontinuing tumour necrosis factor inhibitors (TNFi)
during pregnancy. Despite new guidelines recommending against this, the choice to stop TNFi pre-conception is patient-
and provider-dependent. Understanding TNFi discontinuation pre-conception may help inform initiatives to optimize out-
comes. We examined calendar trends in TNFi discontinuation pre-conception in women with chronic inflammatory diseases
and compared characteristics of those who stopped using TNFi pre-conception (without resuming in pregnancy) compared
with those who used TNFi at any time during pregnancy.

Methods: We created a cohort of pregnant women with rheumatoid arthritis, ankylosing spondylitis, psoriasis/psoriatic
arthritis, and/or inflammatory bowel disease who delivered between 2011 and 2019 using the MarketScan commercial
database. TNFi use was defined as ≥1 filled prescription or infusion procedure claim, categorized as a) TNFi pre-conception
only (i.e. ≥1 prescription filled or infusion procedure claim in the 12 weeks preceding the gestational period but not within the
gestational period) or b) TNFi use at any time during pregnancy (i.e. any prescription filled or infusion procedure claim during
the gestational period, including restarts, new starts, and those continuing from pre-conception).
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Results: We identified 3,372 pregnancies; 14% discontinued TNFi in the 12 weeks before conception and did not
restart, and 86% were exposed to TNFi during pregnancy. IBD patients accounted for 47% of all pregnancies.
Comparing rheumatologic to non-rheumatologic patients, more RA individuals (difference of 18%, 95% confidence
interval, CI, 15-21%) and PsA/PsO (20%, 95% CI 16-24%) discontinued their TNFi than IBD patients. Corticosteroid
use was similar in both TNFi exposure groups, and those using TNFi during pregnancy were more likely to use
non-biologic disease-modifying agents concomitantly (difference of 8%, 95% CI 5-12%). Across comorbidities (dia-
betes, asthma, and hypertension), there was no difference in discontinuation. Over time, a lower proportion of
patients stopped TNFi pre-conception (2011-2013 19% vs 2014-2016 13% vs 2017-2019 10%; p-value for trend
< 0.0001).

Conclusion: In our study, 14% discontinued TNFi in the 12 weeks before conception and did not restart. The proportion of
patients stopping TNFi pre-conception decreased over time, possibly reflecting how changes in the observational literature
pre-dated (and influenced) guidelines. Further research on TNFi discontinuation in the years after the 2020 ACR guidelines is
warranted to establish guideline compliance and monitor perinatal outcomes.
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Background/Purpose: With growing availability of autoantibody testing and autoantibodies gaining more weight in the
2010 ACR/EULAR classification criteria of rheumatoid arthritis (RA), an increasing incidence rate (IR) of seropositive RA
might be expected. We therefore aimed to explore the temporal trends of IRs for patients with seropositive and seronegative
RA using various data sources for serostatus definition.

Data are shown as n (%) unless otherwise indicated. * Outcome definition for seropositive rheumatoid arthritis using laboratory-reported autoanti-
bodies from the Autoimmune Laboratory at Statens Serum Institut (SSI) and the Register of Laboratory Results for Research within 15 years before
and 14 days after the case definition of RA was fulfilled. ** Outcome definition for seropositive rheumatoid arthritis with weighting of data by
laboratory-reported autoantibodies from Autoimmune Laboratory at SSI/Register of Laboratory Results for Research > ICD-10 codes from the
Danish National Patient Registry (DNPR). *** Outcome definition for seropositive rheumatoid arthritis with weighting of data by laboratory-reported
autoantibodies from Autoimmune Laboratory at SSI/Register of Laboratory Results for Research > physician-reported autoantibodies from DAN-
BIO > ICD-10 codes from DNPR. IgM-RF, immunoglobulin M rheumatoid factor; Anti-CCP, anti-cyclic citrullinated peptide.
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Methods: Danish nationwide population-based cohort study using healthcare and clinical quality registries from 2000 to
2018. RA patients were identified with first-time M05/M06 ICD-10 code (except M06.1) in the Danish National Patient Reg-
istry (DNPR) and a redeemed prescription of a csDMARD in the following year in the Danish National Prescription Registry.

Autoantibodies and ICD-10 codes from laboratory and register-based data sources were combined to define the outcome:
serological status of each RA case. The definitions used laboratory-reported IgM-RF and anti-CCP registered in the Autoim-
mune Laboratory at Statens Serum Institut and/or the Register of Laboratory Results for Research. Physician-reported IgM-
RF and anti-CCP available in DANBIO were added for those with no laboratory-reported autoantibodies. Imputation of ser-
ostatus according to ICD-10 codes in the DNPR, was for those with missing autoantibodies from any of the previous data
sources. An outcome definition without DANBIO data was also pre-specified. The robustness of the register-estimated inci-
dences of seropositive and seronegative RA were assessed using solely laboratory-reported autoantibodies. Registration of
a positive autoantibody or an M05 diagnosis classified as seropositive RA, whereas negative autoantibody or M06 outlined
seronegative RA.

Annual age- and sex-standardised IRs were calculated as the number of incident seropositive and seronegative cases,
respectively, divided by number of person-years in the general population in that given year.

Results: In total, 29 112 incident patients with RA were identified from 2000 to 2018 (Table 1). An increasing temporal trend
in IR of seropositive RA and decreasing trend of seronegative RA was observed. The IRs were higher for seropositive RA
than for seronegative RA from 2009 and onwards with a widening of the IR gap between 2009 and 2016, leading to

Figure 1. Temporal incidence rates for seropositive and seronegative rheumatoid arthritis using various data sources to distinguish serological sub-
types. Laboratory-reported autoantibodies originated from laboratory test results of IgM-RF and/or anti-CCP in the Autoimmune Laboratory Sta-
tens Serum Institut and/or the Register of Laboratory Results for Research, physician-reported autoantibodies from physician-reported IgM-RF
and/or anti-CCP in DANBIO, and ICD-10 codes from the Danish National Patient Registry. Missing values illustrated the identified patients with
rheumatoid arthritis who had no available autoantibodies result in the Autoimmune Laboratory at Statens Serum Institut or the Register of Labora-
tory Results for Research within 15 years before to 14 days after they fulfilled the case definition of rheumatoid arthritis.
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approximately twofold higher IR of seropositive RA than of seronegative RA, regardless of the definition of seropositivity
(Figure 1). The widening of the IR gap was driven by an initial increase in IRs with a rapid increase to year 2010 followed
by a more fluctuating pattern for seropositive RA in combination with a decrease in the IR of seronegative RA. As testing
for autoantibodies became more frequent, the rate of RA cases with missing values for autoantibodies decreased signifi-
cantly over time.

Conclusion: The IR of patients with seropositive RA increased and decreased for seronegative RA during a period where
autoantibody testing grew and the presence of autoantibodies received a greater weight in the classification criteria for
RA. Temporal IR changes may be caused by a true change in RA serology subtypes, increase in autoantibodies testing or
change in registration practice over time, or a combination of these factors.

Disclosure: B. Soussi: Novo Nordisk, 11;R. Cordtz: None;K. Duch: None; S. Kristensen: None;A. Linauskas: None;
C. Bork: None; E. Schmidt: None; L. Dreyer: Bristol-Myers Squibb(BMS), 7.
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Background/Purpose: Infections are a known complication of disease-modifying therapy in rheumatic patients but have
also been associated with the diseases being treated. Biosimilars have increased access to TNF inhibitors (TNFi) which
may have changed the composition of patients receiving TNFi therapy. We hypothesized that, over time, this could lead to
a reduction in the incidence of infections and antibiotic use among patients starting TNFi treatment.

Methods: Information on all biologic-naïve adult patients with RA, SpA, and PsA initiating treatment with a TNFi was
extracted from ICEBIO, a nationwide registry. Each patient was randomly matched on age, sex, and calendar time to five
general population comparators. Patients were observed for two years before and after TNFi initiation (reference date). All
ICD-10 inpatient and outpatient codes for infections and information on filled prescriptions were extracted from nationwide
registries maintained by the Icelandic Directorate of Health. Serious infections (SI) were defined as any of the following: hos-
pital admission with an ICD-10 code for infection, intravenous antibiotic administration in an outpatient clinic with a relevant
ICD-10 code, or a filled prescription for an intravenous antibiotic. Events occurring within 30 days of one another were con-
sidered the same event. To examine time trends we split the data into four-year periods; 2003-2006, 2007-2010,
2011-2014, and 2015-2018. We calculated the incidence rate (IR) per 1000 patient-years (py) for SI and prescriptions for
each period. We used Poisson exact test to calculate the 95% confidence interval (CI) and p-value when comparing
IR. Incidence rate ratios (IRR) were calculated using a Fisher exact test and a Poisson regression model to adjust for previous
infections, age, sex, HAQ score at baseline, diagnosis, time from diagnosis, and steroid use.
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Results: We identified 1387 individuals initiating their first treatment episode with a TNFi in 2003-2018; 583 (42%) had RA,
420 (30%) PsA, and 384 (28%) SpA. The mean age ±SD was 48.8 years ± 14.2 (Table 1). There were 6916 matched com-
parators. We identified 139 SI (58 before vs. 81 after TNFi) in the patients and 329 for the comparators (168 before
vs. 161 after the reference date).

When comparing the IR per 1000py of the first and last periods, the antimicrobial use increased among the TNFi-treated
patients from 1407 (95% CI 1303 – 1517) to 1674 (1593 – 1758) prescriptions (p< 0.001), while the change was not statis-
tically significant for the number of SI; 35.1 (20.5-50.2) to 21.9 (13.5-33.4), p=0.16 (Figure I).

Multivariate analysis showed that the between-period IRR for SI was 0.46 (0.23 – 0.94, p=0.03) for the TNFi treated patients
in the last period compared to the first while it was 1.42 (0.87 – 2.41) for the comparators (Figure II). The IRR for antimicrobial
use was stable in the TNFi group at 1.02 (0.93-1.13) while it increased for the comparators 1.15 (1.05-1.16, p< 0.001).

Figure I: Incidence rates (IR) per 1000 patient years (py) by time period for serious infections (left) and antimicrobial prescriptions (right) for rheu-
matic patients on TNFi (circle) and general population comparators (triangle). Individuals are observed for up to two years following TNFi initiation
(reference year)
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Conclusion: The risk of serious infections associated with TNFi in patients with inflammatory arthritides has decreased in
recent years. This trend of diminishing risk of SI needs to be considered when analyzing data over long periods or when
comparing recent research to previously published data.

Disclosure: A. Bjornsson: None; T. Thrastardottir: None; B. Gudbjornsson: Nordic-Pharma, 6, Novartis, 2, 6;
T. Love: None.
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Background/Purpose: Some systemic autoimmune rheumatic diseases (SARD), such as rheumatoid arthritis (RA) and sys-
temic lupus erythematosus (SLE), have been associated with farming, specific pesticides, and other occupational exposures
in the Agricultural Health Study (AHS), a prospective cohort of�89,000 licensed pesticide applicators and spouses in North
Carolina and Iowa enrolled in 1993-1997. We previously identified incident RA based on self-report confirmed by DMARD
use and case validation, e.g., 220 cases (0.8%) among 26,354 male private pesticide applicators with available follow-up
data through 2010. However, incomplete cohort follow-up limits the assessment of disease rates, and many rarer SARD
were not included on questionnaires. Thus, we used cohort-linked Medicare claims data to enhance case ascertainment
for future analyses of agricultural exposures and risk of SARD.

Figure II: Incidence rate ratio (IRR) estimates with 95% CI for serious infections by time period for TNFi patients (circle) and for matched general
population comparators (triangle). Individuals are observed up to two years following TNFi initiation (reference year). The model corrects for age,
sex, previous infections, HAQ score, time since diagnosis, steroid use, and diagnosis (RA, PsA, or AS).
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Methods: The AHS cohort includes licensed pesticide applicators (N=52,394 private and 4,916 commercial, 97%male) and
spouses (32,345, 99% female). We assessed SARD prevalence based on Medicare claims data from 1999-2016 in 35,506
participants (21,554 male) who enrolled in Medicare at ages ≥65 years with ≥1 year of Fee for Service coverage (FFS; Parts A
and B, but not Part C). We sought to identify cases of 15 SARD using ICD codes, requiring ≥2 disease-specific claims
≥30 days apart. In a subset of 33,398 (20,132 male) with a 24-month clean period (i.e., continuous FFS with no SARD-
specific claims), we identified incident cases and calculated age- and sex-standardized incidence rates.

Table 1 - Prevalence of Systemic Autoimmune Rheumatic Diseases in the Agricultural Health Study

Table 1 - Incidence of Systemic Autoimmune Rheumatic Diseases in the Agricultural Health Study
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Results: Overall, we identified 1987 SARD cases (5.33%), including 892 (4.15%) among males (Table 1). The top 5 diagno-
ses were rheumatoid arthritis (1,032; 2.90%), polymyalgia rheumatica (PMR, N=639; 1.80%), sicca syndrome (SS, 128;
0.36%), SLE (111; 0.31%), and giant cell arteritis (GCA; 108; 0.30%). Among males, prevalence was slightly lower for RA
(480; 2.23%), PMR (325; 1.51%), and GCA (45; 0.21%), and substantially lower for SS (27; 0.12%) and SLE (35; 0.16%).
A total of 1305 (3.91%) met the criteria for incident SARD, including 636 (3.13%) male cases, with 287 (1.43%) incident
RA, 273 (1.36%) PMR, and the remaining rarer SARD (0-0.20%; Table 2).

Conclusion: In this agricultural cohort, about 1 in 20 older individuals was diagnosed with an SARD based on Medicare
claims. Incidence of Medicare-based RA in males was greater than we previously identified by questionnaire. These data will
facilitate comparisons of SARD in the AHS with published rates in the Medicare population and will enhance research on the
role of pesticides and other exposures in the development of SARD in older AHS participants.

Disclosure: C. Parks: None; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta,
2, Eli Lilly, 2, Exagen Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5; L. Beane Freeman: None;
J. Hofmann: None; D. Sandler: None.

Abstract Number: 0983

Association Between Disease-modifying Anti-rheumatic Drugs and Short-
term Outcomes of Dengue: A Population-based, Cohort Study

I-Feng Lin1, Hsin-Hua Chen2, Theodore Tsai3 and Nicole Huang4, 1National Yang Ming Chiao Tung University, Taipei,
Taiwan, 2Taichung Veterans General Hospital, Taichung, Taiwan, 3Takeda Vaccines, Cambridge, MA, 4Master of Public
Health Program, National Yang Ming Chiao Tung University, Taipei, Taiwan

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Epidemiology & Public Health Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Dengue is the leading vectorborne disease globally with half of the global population at risk, includ-
ing Puerto Rico in the United States. Previously, we showed that rheumatoid arthritis and related disease were associated
with an increased risk of death after dengue diagnosis. Disease-modifying anti-rheumatic drugs (DMARDs), categorized into
conventional-synthetic (cs) DMARDs, biological (b) DMARDs and target-synthetic (ts)DMARDSs, are standard therapy for
patients with RA. Rituximab (RTX) therapy has been associated with higher COVID-19 mortality but outcomes associated
with dengue have not been reported. The aim of this study was to assess the association between DMARDs and dengue
outcomes.

Methods: The Taiwanese National Health Insurance Research Database (NHIRD), covering 99.5% of the Taiwan population
was linked to the Notifiable Disease Dataset of Confirmed Cases (NDDCC) to assess associations of short-term dengue out-
comes with RTX and other b/tsDMARDs. We identified 51,769 confirmed dengue cases aged ≥ 18 years from January
1, 2014 to December 31, 2015. Those cases were linked to the NHIRD to assess DMARDs use within one year before den-
gue was diagnosed and study outcomes of mortality and hospitalization within 30 days after dengue diagnosis. We catego-
rized patients with dengue into four mutually exclusive groups based on prior use of DMARDs within one year: (1) RTX use,
(2) use of b/tsDMARDs other than RTX ,(3) use of csDMARDs without use of b/tsDMARDs, (4) without use of any DMARDs.
We examined the adjusted odds ratios (aORs) with 95% confidence intervals (CIs) for 30-day mortality and hospitalization in
dengue patients based on prior use of DMARDs (csDMARDs users as reference) by multivariable logistic regression analysis
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adjusting for age, sex, socioeconomic status, year of diagnosis and comorbidities: RA and related disease, chronic kidney
disease, diabetes, malignancy, coagulation and hemorrhagic disorders, coronary artery disease, hypertension, stroke, con-
gestive heart failure, chronic obstructive pulmonary disease, asthma, major depressive disorder, and liver cirrhosis.

Results: Table 1 shows the numbers and incidences of death within 30 days after dengue diagnosis. Compared with
patients treated with csDMARDs only, risk of 30-day mortality was higher in patients with prior rituximab use (aOR, 6.19;
95% CI, 1.00–38.1; p < 0.05), but not in patients receiving b/tsDMARDs other than RTX. However, the risk of 30-day hos-
pitalization was not significantly different between patients receiving csDMARDs treatment and patients with prior use of
RTX or other b/tsDMARDs (Table 2).

Conclusion: This population-based study showed that use of rituximab was associated with a higher risk of death within
30 days after dengue diagnosis compared with use of csDMARDs.

Disclosure: I. Lin: None; H. Chen: None; T. Tsai: Takeda Vaccines, Cambridge, Massachusetts, USA, 5;
N. Huang: None.

Table 1.Incidences of mortality within 30 days after dengue diagnosis based on use of DMARDs within one year before dengue the diagnosis date.

Table 1.Incidences of hospitalization within 30 days after dengue diagnosis based on use of DMARDs within one year before dengue the
diagnosis date.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease resulting in increased mortality.
manifestations. involvement. The National Health Insurance Research Database (NHIRD) in Taiwan provided nationwide,
population-based claim data that can be linked to death registry to assess risk factors and cause of death in patients with RA.

The aim of the study was to investigate factors associated with 5-year mortality in patients with RA starting their first biolog-
ical or target synthetic disease-modifying antirheumatic drugs (b/tsDMARDs).

Methods: Using the 2000–2020 NHIRD, we identified 12,612 RA patients who initiated their first b/tsDMARDs, including
tumor necrosis factor inhibitors (TNFi), tocilizumab, abatacept, rituximab and tsDMARD. A multivariable Cox regression
model was used to estimate the adjusted hazard ratios (aHRs) with 95% confidence interval (CIs) for the association of the
risk of 5-year mortality with the use of 5 categories of b/tsDMARDs (TNFi as a reference) after adjustment of potential con-
founders including age, sex, urbanization level of residence, income, comorbidities and medications.

Results: We included 8,902 TNFi-treated patients, 974 tocilizumab-treated patients, 994 abatacept-treated patients, 1,462
tsDMARD-treated patients and 280 rituximab-treated patients. Figure 1 showed the 5-year survival curve in patients treated
with b/tsDMARDs categorized into 5 groups based on mechanism of actions. Compared with TNFi-treated patients, multivar-
iable Cox-regression analyses showed that 5-year mortality risk was higher in rituximab-treated patients (aHR, 3.47; 95% CI,

Fig 1. Five-year survival of patients with rheumatoid arthritis initiating their first b/tsDMARDs.
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2.48–4.85) and lower in JAKi-treated patients (aHR, 0.65; 95% CI, 0.44–0.96). Other significant predictors for 5-year mortality
included male gender (aHR, 1.90; 95% CI, 1.61–2.24), age (aHR, 1.08; 95% CI, 1.07–1.09), low income (aHR, 1.47; 95% CI,
1.21–1.78), comorbidities within one year before the index date (heart failure: aHR, 1.72; 95%CI, 1.14–2.59; diabetes mellitus:
aHR, 1.50; 95% CI, 1.22–1.84; chronic obstructive pulmonary disease: aHR, 1.29; 95% CI, 1.02–1.63; renal disease: aHR,
1.38; 95% CI, 1.02–1.85), a history of sepsis within prior one year (aHR, 2.61; 95% CI, 1.73–3.92), and use of medications
within prior one year (methotrexate: aHR, 0.65; 95% CI, 0.51–0.83; prednisolone dose > 5mg/day: aHR, 1.89; 95% CI,
1.33–2.70). Table 1 showed the top 4 causes of death in all and each group of b/tsDMARD-treated patients.

Conclusion: This study showed that among patients with RA initiating b/tsDMARDs, the 5-year mortality risk was higher in
rituximab-treated patients and lower in tsDMARD-treated patients compared with TNFi-treated patients.

Disclosure: H. Chen: None.
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Background/Purpose: Comorbid conditions are very common in rheumatoid arthritis (RA) and several prior studies have
derived comorbidity clusters using machine learning (ML). Clustering using ML is straightforward, but clusters only have
value if they better explain clinical outcomes. We applied various ML algorithms to compare the clusters of comorbidities
derived and to assess the value of the clusters for predicting clinical disease activity (CDAI) and function.

Table 1. Top 4 causes of death in all and each group of patients with rheumatoid arthritis initiating their first b/tsDMARDs.
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Methods: A large US-based RA registry, CorEvitas, was used to identify patients for the analysis. We assessed the pres-
ence of 24 comorbidities, and ML was used to derive comorbidity clusters. K-mode, K-mean, regression-based, and hier-
archical clustering was used. To assess the value of the clusters, we compared them in clinical outcome models
predicting clinical disease activity index (CDAI) and health assessment questionnaire (HAQ). We used data from the first
three years of the six-year study period to derive clusters and assess time-averaged values for CDAI and HAQ during the lat-
ter three years. Model fit was assessed via adjusted R2 and Root Mean Square Error for a series of models that included
clusters from K-mode and each of the 24 comorbidities separately. K-mode was selected as it was representative of the
ML-based clustering algorithms.

Results: 11,883 patients with RA were included who had longitudinal data over 6 years. At baseline, patients were on aver-
age 59 (SD 8) years of age, 77% were women, CDAI was 11.1 (SD 3.4, moderate disease activity), HAQ was 0.32 (SD 0.11),
and disease duration was 10.9 (SD 4.3) years. During the six years of follow-up, the percentage of patients with various
comorbidities increased (Table 1). Using five clusters produced by the K-mode ML algorithm, multivariable regression mod-
els with time-averaged CDAI as an outcome found that entering K-mode comorbidity clusters produced similarly strong
models as models with each of the 24 separate comorbidities entered individually (Table 2). The same patterns were
observed for HAQ (Table3). The other ML-based clustering algorithms produced very similar model results.
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Conclusion: Clustering comorbidities using ML algorithms is not computationally complex but often results in clusters that
are difficult to interpret from a clinical standpoint. While ML clustering is very useful for biologic modeling, using clusters to
predict outcomes produces models with similar fit as those with individual comorbidities. Other use cases for comorbidity
clusters might help demonstrate underlying biology.

Disclosure: D. Solomon: CorEvitas, 5, Janssen, 5, Moderna, 5, Novartis, 5; F. Johansson: None; H. Guan: None;
L. Santacroce: None; L. Guo: CorEvitas, LLC, 3; W. Malley: None; H. Litman: CorEvitas, 3, 12, Shareholder.
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Background/Purpose: As female patients constitute a significant proportion of rheumatoid arthritis (RA) cases, pregnancy
management is crucial for women with RA. This study aimed to investigate medication use patterns according to pregnancy
outcomes and identify factors associated with abnormal pregnancy outcomes (APO) in female RA patients in Korea.

Methods: Using the Korean national health insurance database, female RA patients aged between 20 and 50 were identi-
fied based on the presence of both RA diagnostic codes and prescriptions for any disease-modifying anti-rheumatic drug
(DMARD). Pregnancy episodes were selected using diagnostic or procedure codes and divided into two groups: the delivery
group and the APO group (including abortion and stillbirth). Characteristics were compared between the two groups, and
medication use patterns were analyzed during the preconception period, pregnancy, and one year after delivery. A multivar-
iable logistic regression analysis was conducted to identify factors associated with APO.

Results: A total of 5,728 pregnancy episodes were included, with 4,576 in the delivery group and 1,152 in the APO group.
The mean maternal age for all pregnancy episodes was 33.7 years, which was higher in the APO group. Comorbidities such
as chronic pulmonary disease and diabetes mellitus were more frequent in the APO group. Hydroxychloroquine was the
most commonly used conventional synthetic DMARD during the preconception period and pregnancy in both groups.
Except for sulfasalazine and targeted therapies, all DMARDs were more frequently used in the APO group during the precon-
ception period. Methotrexate and leflunomide prescriptions during pregnancy were nearly nonexistent in the delivery group.
Within one year after delivery or termination of pregnancy, there was a rapid increase in the use of all DMARDs and oral glu-
cocorticoids. In the multivariable analysis, patients aged 30-39 (adjusted odds ratio [aOR] 1.36, 95% confidence interval
[CI] 1.09-1.68) and 40-49 (aOR 5.41, 95% CI 4.21-6.95) had a higher risk of APO compared to those aged 20-29. Metho-
trexate use (aOR 2.19, 95% CI 1.60-2.99) and leflunomide use (aOR 2.87, 95% CI 1.49-5.54) within three months before
conception were associated with APO. Hospital visits for RA during pregnancy were associated with a lower risk of APO
(aOR 0.67, 95% CI 0.55-0.82).
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Conclusion: Medication use patterns differed between the delivery and APO groups. Methotrexate and leflunomide were
associated with a higher risk of APO, emphasizing the importance of appropriate medication adjustment when planning
for pregnancy. Regular hospital visits for RA treatment during pregnancy are also crucial in reducing the risk of APO.

Disclosure: Y. Song: None; S. Cho: None; Y. Jung: None; J. Keum: None; S. Jung: None; D. Yoo: Celltrion, 2, 5, 6;
Y. Sung: Bristol-Myers Squibb(BMS), 5, Eisai, 5, JW Pharmaceutical, 5, Pfizer, 5.
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GC doses are presented as prednisolone-equivalent dose (mg). APO, abnormal pregnancy outcome; MTX, methotrexate; LEF, leflunomide; HCQ,
hydroxychloroquine; SSZ, sulfasalazine; TAC, tacrolimus; NSAID, nonsteroidal anti-inflammatory drug; GC, glucocorticoid. (Pre-1: from 12months
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Background/Purpose: Genetic, demographic, clinical, and immunological factors have been related with the response to
treatment in inflammatory rheumatic diseases, such as rheumatoid arthritis (RA) and psoriatic arthritis (PsA). Among them,
obesity and smoking are two potentially modifiable risk factors. Obesity has been associated with persistent activity of the
disease and a lower response to TNF inhibitors. Active smoking is associated with disease severity and lower response to
conventional treatment. The aim of this study is to evaluate the association of baseline characteristics, particularly obesity,
smoking and disease activity in patients with RA and psoriatic PsA using data from the Mexican Adverse Events Registry
(BIOBADAMEX).

Methods: In this case-control study from an inception cohort from BIOBADAMEX we included all patients with RA and PsA
diagnosis registered from 2016 to April 2023. We compared the clinical characteristics between RA and PsA. Patients were
divided in 2 groups: those with remission/low disease activity and those with moderate/high disease activity, patients with-
out disease activity registered were excluded. Sociodemographic, clinical, and treatment characteristics were compared
between groups. Chi square and Mann Whitney U tests to analyze differences between the groups. Multivariate model
was used to analyze disease activity associated variables.
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Results: A total of 818 patients were included, 748 with RA and 70 with PsA. When comparing both groups, we found that
PsA patients had higher BMI (29.4 vs 26.7, p = 0.001), lower disease duration (9.7 vs 14.2, p = 0.001) and lower use of steroids
(17.1 vs 39.6, p = 0.001). Variables like gender, age, smoking, disease activity, comorbidities were similar (Table 1). When we
compared RA patients with remission/low activity and moderate/high activity (Table 2), we found that moderate/high activity
patients had lower smoking habit (6.1 vs 9.4, p = 0.007), lower disease duration (13.2 vs 16.1, p = 0.002), and lower use of
previous biologic (36.1 vs 62.3, p = 0.001). Comparison between PsA patients with remission/low activity and moderate/high
activity (Table 3) showed lower smoking frequency in moderate/high activity (5.3 vs 28, p = 0.03). For the adjustedmultivariable
analysis, we included age, sex, BMI, smoking, disease duration and previous use of biologic therapy. In RA patients we found
that longer disease duration (p = 0.03) and previous use of biologic (p = 0.001) were associated with lower risk of disease activ-
ity. In PsA patients we found that smoking habit (p = 0.007) was associated with lower risk of disease activity.

Conclusion: In Mexican RA and PsA patients enrolled in BIOBADAMEX, we found that most of the patients have BMI >25.
However, higher BMI did not show an association with disease activity. Further studies comparing BMI levels and activity, as
well as comparing Mexican BMI with other regions will be conducted. On the other hand, we found that smoking was asso-
ciated with lower disease activity, especially in PsA patients. This finding correlates with the Choi HK study where smokers
had slower radiographic progression. This finding needs further investigation.

Disclosure: V. Rivera Ter�an: None; D. Vega Morales: None; M. Saavedra Salinas: None; I. Colunga: None;
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None; J. Merayo-Chalico: None; E. Torres Valdez: None; A. Paz Viscarra: None; S. Mendieta Zer�on: None;
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Background/Purpose: The approach to elderly patients (≥60 years) with rheumatic diseases offers certain difficulties and
uncertainties. Older adults are a particularly vulnerable group who often have multimorbidity and polypharmacy. In addition,
geriatric syndromes, such as malnutrition, sarcopenia, and frailty, significantly affect the quality of life, which is already com-
promised by rheumatic diseases. Furthermore, the use of antirheumatic drugs (synthetic or biological) in this group of
patients is a major concern due to their potential adverse events. The aim of this study is to Determine if drug discontinuation
of bDMARDs differs in elderly patients compared to younger patients with rheumatic diseases registered in the Mexican
Adverse Events Registry (BIOBADAMEX).

Methods: In this case-control study from an inception cohort from BIOBADAMEX we included all patients registered from
2016 to April 2023 with at least two assessments. We divided the patients in 2 groups: younger than 60 years and older than
60 years. Survival on similar or originator bDMARDs was estimated using Kaplan-Meier analysis. Predictors of discontinua-
tion, including use of biosimilar drugs were investigated by Cox regression analysis.

Results: Among 1041 patients in the registry, 630 had at least two assessments. Of patients analyzed, 128 (20.3%) were
older than 60 years old and 512 (81.3%) were women. The most common diagnoses were RA in 407 (64.6%), ankylosing
spondylitis in 83 (13.2%) patients and psoriatic arthritis in 44 (6.9%). At baseline, patients had a median (IQR) age of 50.5
(40.1-58.1) years old, median disease duration of 6.9 (2.7-13.9) years. The most common bDMARDs received were adali-
mumab 122 (19.4%), certolizumab 96 (15.2), tocilizumab 95 (15.1), abatacept 82 (13.0) and rituximab 67 (10.6). At the time
of analysis, the median bDMARDs treatment duration was 58.8(38.6-70.7) months, 264 (41.9%) had discontinued treat-
ment, 135 for inefficacy, 108 for adverse events and 21 for others. Fig 1 shows discontinuation rate curves in patients youn-
ger and older than 60 years old.Cox proportional-hazards demonstrated no significant differences regarding age older than
60 years old (HR 1.0, 95% CI 0.8-1.2, p=0.7), age as continuous variable (HR 0.9, 95% CI 0.9-1.0, p=0.07), use of cortico-
steroids (HR 1.2, 95% CI 0.9-1.4, p=0.05) or comorbidities (HR 0.9, 95% 0.6-1.5, p=0.78). To have a disease duration
shorter than the median (≤6.9 years) (HR 1.2, 1.1-1.4 p=0.03), history of an adverse event (HR 2.4, 1.1-4.8, p=0.02) and
high disease activity (HR 1.5,95%CI 1.2-1.7, p< 0.001) were characteristics associated with discontinuation. In the multivar-
iable Cox regression analysis history of adverse event and high disease activity were the only variables that remained
associated.

Conclusion: This analysis did not show a role of elderly age on discontinuation of bDMARDs in Mexican patients with rheu-
matic diseases. Survival analysis showed that in our population high disease activity and history of adverse events are asso-
ciated with the discontinuation of bDMARDs.
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Background/Purpose:Migraine is the second most prevalent neurologic disorder and is known to be associated with neu-
rogenic inflammation. Previous studies suggest an association between migraine and chronic inflammatory rheumatic dis-
eases. However, the relationship between rheumatoid arthritis (RA) and migraine has yet to be determined. This study
aimed to evaluate the association between RA and subsequent migraine risk specifically in the Korean population.

Methods: This was a retrospective cohort study using the Korean National Health Insurance Service database. Participants
were enrolled from 2010 to 2017 and followed up until 2019 (median follow up 4.4 years after a 1-year lag period). RA was
defined using ICD-10 codes, prescription of any disease modifying anti-rheumatic drug, and enrollment in the Rare and
Intractable Disease program. A total of 42,674 patients who had undergone a health checkup within 2 years prior to the ini-
tial diagnosis of RA were included in the study, after applying the exclusion criteria (previous migraine, other rheumatic dis-
ease, missing variables that were of interest). Among them, there were 29,744 patients with seropositive RA (SPRA) and
12,900 patients with seronegative RA (SNRA). A non-RA control was obtained by age- and sex- matching (1:5), resulting
in the inclusion of 213,370 non-RA participants as controls. Primary outcome was the occurrence of incident migraine,
defined using the ICD-10 code of migraine (G43) in the claim database. Cox proportional hazards regression analyses and
Kaplan Meier curve were used for analysis.

Results: A total of 22,294 migraine cases (17,912 control and 4,382 RA) had developed. RA participants had a 1.2-fold
higher risk of migraine compared with controls (adjusted hazard ratio [aHR] 1.2, 95% confidence interval [CI] 1.17-1.26).
Increased risk of migraine was found in both patients with SNRA and SPRA compared with controls (aHR 1.20, CI
1.15-1.24 in SPRA; aHR 1.26, CI 1.20-1.33 in SNRA). Compared to the SNRA group, those with SPRA did not demonstrate
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a heightened risk (aHR 0.94, CI 0.88-1.01). The association between RA and incident migraine was statistically significant in
males (aHR 1.3 in male, 1.2 in female, p for interaction 0.04), current smokers (aHR 1.35 in current smoker, 1.31 in ex-
smoker, 1.2 in never smoker, p for interaction 0.02), those with diabetes mellitus (aHR 1.33 in DM, 1.2 in non-DM, p for inter-
action 0.04,) and those with hyperlipidemia (aHR 1.31 in hyperlipidemia, 1.17 in non-hyperlipidemia, P for interaction 0.002).

Conclusion: RA was associated with increased risk of migraine. There was no difference in the risk of developing migraine
based on seropositivity for rheumatoid arthritis.

Disclosure: H. Kim: None; S. Kang: None; K. Han: None; J. Jung: None; Y. Eun: None; E. Koh: None; J. kim: None;
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Background/Purpose: Infections are a major contributor to morbidity and mortality in patients (pts) with rheumatoid arthritis
(RA). Little is known about the risk of non-serious infections, however, which are much more common than serious infec-
tions. This study aimed to use baseline data from an ongoing longitudinal study to identify factors associated with both seri-
ous infection in the past year and recent non-serious infection.

Methods: Pts with RA from a national rheumatology community practice-based research network, the Excellence Network
in RheumatoloGY (ENRGY), were remotely recruited July 2022 to May 2023 to join a prospective 6-month study. Results of
baseline surveys are reported, with longitudinal data collection ongoing. Interested pts were asked to join the ArthritisPower
research registry to complete monthly assessments about their physical, mental, and social health, physical function, infec-
tions, and medication use. At baseline, pts reported recent antibiotic use in the preceding 3 months and hospitalization due
to infection in the preceding year, as proxies for non-serious and serious infection, respectively. We hypothesized that older
age, glucocorticoid use, DMARD type, comorbidities, and measures of more severe disease would be associated with
greater frequency of both serious and non-serious infection.

Results: At time of analysis, 307 pts with RA completed the baseline assessments. The mean (SD) age was 59 (14), 84%
female, 86% non-Hispanic white (Table 1). TNF inhibitors were used by 47% of pts and 23% of pts were taking glucocorti-
coids, most commonly at doses ≤5 mg/day. Thirty-one pts (10%) reported permanently stopping RA medication in the past
because of an infection. A total of 85 pts (28%) reported antibiotic use in the preceding 3 months and 17 (6%) reported
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hospitalization for infection in the preceding year (Table 2). Antibiotic use was associated with current glucocorticoids
[OR 2.2 (95% CI, 1.2, 3.8)], recent RA disease flare [2.0 (1.2, 3.3)], worse PROMIS physical function < 40 [OR 2.5 (1.5,
4.1)], worse patient global ≥4 [1.9 (1.1, 3.2)], and asthma/COPD [OR 2.1 (1.2, 3.7)]. These factors were similarly associated
with hospitalization although differences were not statistically significant (Table 2). Associations between DMARD type and
both outcomes were modest and not statistically significant (Table 2).

Conclusion: Patients with RA with glucocorticoid use, recent disease flares, and poorer physical function and disease
severity measures were more likely to report recent antibiotic use in the preceding 3 months and hospitalization in the past
year. Both disease activity and treatment, particularly glucocorticoids, may affect both risk of serious infections and more
common non-serious infections. Infections also influence treatment decisions, however, and pts not infrequently reported
stopping medications because of infections. Accounting for disease activity and the potential that certain medications may

Table 1. Participant Demographic and Clinical Characteristics at Baseline ‡ PROMIS measures are T scores with range 1-100, general US popu-
lation mean 50 with standard deviation of 10 ^ Patient Global Assessment of disease activity score range from 0 to 10 with higher scores indicating
more severe disease activity φ Patient reported flare in past 30 days
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be avoided in high risk patients (confounding by indication) are important when assessing infection risk with medications,
and will be a focus of the longitudinal analysis from this cohort.

Disclosure: K. Gavigan: Global Healthy Living Foundation, 3; E. Rivera: Global Healthy Living Foundation, 3;
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Evitas, 2, 5, Eli Lilly and Company, 2, 5, Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5;
W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5; C. Curtis: None; M. George: AbbVie/
Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5.

Table 2. Results of Univariate Regression Models for Antibiotic Use in Prior 3 Months and Hospitalization for Infection in Prior Year *p <0.05 a
Patient reported flare in past 30 days b PROMIS measures are T scores with range 1-100, general US population mean 50 with standard deviation
of 10 c Patient Global Assessment of disease activity score range from 0 to 10 with higher scores indicating more severe disease activity
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Background/Purpose: For end-stage inflammatory arthritis (IA) including rheumatoid arthritis (RA) and spondyloarthritis
(SpA), joint arthroplasty is the only treatment option, but is considered to be a failure of medical treatment. Country-level
socioeconomic factors play an important role in treatment options and long-term outcomes of IA. Though trends in arthro-
plasty utilization for RA and SpA have been well-studied in high-income countries, the data are still scarce in low- or
middle-income countries. Understanding the trends in arthroplasty utilization in low- or intermediate-income countries would
add epidemiological data on this topic and have important implications for health policy in these countries. Using the Chinese
national inpatient database (i.e., the Hospital Quality Monitoring System), we aimed to examine trends in arthroplasty utiliza-
tion among patients with RA, SpA, and a composite group of the IA, compared with these trends among those without IA.

Methods: Patients receiving elective primary total knee arthroplasty and total hip arthroplasty for IA or non-inflammatory
conditions between 2013 and 2019 were included. The International Classification of Diseases, Tenth Revision codes were
used to identify RA and SpA. Comparisons between groups were performed using the Student’s t-test for continuous

Figure 1. Trends in the number of arthroplasties in the non-inflammatory group (A) and the IA group (B).
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variables and chi-square test for categorical variables. A generalized estimating equation model was used to examine trends
over time.

Results: Of 358,891 arthroplasties performed between 2013 and 2019, 3.8% (13,747) were performed for IA (Table 1).
From 2013 to 2019, the number of arthroplasties for IA slightly increased from 1,596 to 1,834 (average yearly increase rate,
2.0%), and the number of arthroplasties for non-inflammatory conditions significantly increased from 34,712 to 51,907
(average yearly increase rate, 5.9%) (P < 0.001) (Figure 1). The proportion of arthroplasty for IA declined from 4.4% to
3.4%. In the IA group, the mean age at arthroplasty increased from 55.8 years to 59.5 years (P < 0.001), and a similar result
was also found in the non-inflammatory group. The number of arthroplasties for RA increased from 1,366 to 1,701 (average
yearly increase rate, 3.2%) (P < 0.001). This contrasted with the findings of SpA (average yearly decrease rate, 7.5%)
(P < 0.001) (Figure 2). Age at arthroplasty increased from 58.5 years to 60.5 years in the RA group (P < 0.001) and from
39.5 years to 47.2 years in the SpA group (P < 0.001). In addition, a decrease in the proportion of arthroplasty before
50 years among RA and SpA patients was observed.

Figure 2. Trends in the number of arthroplasties in the RA group and the SpA group.

Table 1. Characteristics of patients with RA, SpA, IA and non-inflammatory conditions who received TKA or THA
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Conclusion: This nationwide inpatient-based study found that arthroplasty utilization slightly increased in RA, but signifi-
cantly decreased in SpA in China. The increase in arthroplasty utilization for RA may be driven by the popularity of arthro-
plasty because a significant decrease in the proportion of arthroplasty for RA was observed. The decrease in arthroplasty
utilization for SpA is conceivable given that economic development expanded the access to medical resource. Additionally,
an increase in age at arthroplasty for RA and SpA was also found, suggesting long-term outcomes of RA and SpA are
improving.

Disclosure: D. Xie: None; Q. Jiang: None; Y. Wang: None; H. Long: None; H. Chen: None; J. Wei: None; X. Li: None;
H. Wang: None; C. Zeng: None; G. Lei: None.
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Background/Purpose: Enthesophytes consist of calcium deposition on tendons or ligaments that are proposed to form in
response to localized inflammation of the enthesis, either idiopathic or in response to repetitive strain. The exact etiology of
these deposits is unknown, but it has been proposed that they form as a result of tendon degeneration or a cell-mediated
reactive process, and one working theory postulates that enthesophyte formation could be correlated with metabolic disor-
ders. It is suggested that metabolic syndromes contribute to enthesopathy through tendon degeneration, aging and over-
use. While joint X-ray is known to identify enthesophytes, musculoskeletal ultrasound (MSUS) offers dynamic testing due
to its non-invasive nature, decreased radiation burden, affordability and versatility. There is limited research that focuses
on ultrasound identification of enthesophytes in relation to metabolic syndrome and compared to other imaging modalities.

Methods: This pilot study compared the prevalence of metabolic syndrome, (characterized as hypertension, hyperlipidemia,
diabetes mellitus, elevated Body Mass Index (BMI)) and enthesophytes identified on imaging between MSUS examinations
and joint X-rays. The patients were identified through retrospective data collection taken from General Rheumatology Clinic
and Rheumatology MSUS Clinic. 49 joints evaluated for joint pain by X-ray demonstrated enthesophytes and 5 joints evalu-
ated for joint pain by MSUS demonstrated enthesophytes. We aimed to evaluate how many patients with joint pain found to
have enthesophytes also had comorbid metabolic syndrome.

Results: Of the 49 joints demonstrating enthesophytes on X-ray, this population showed a prevalence of comorbid meta-
bolic syndrome per joint as follows: pelvis - 17/18, knee - 9/10, and ankle - 21/21. The joint X-ray population showed evi-
dence of enthesophytes according to age range per joint as follows: pelvis - < 40yo: 0/8, 40-70yo: 15/71, and >70yo:
3/11, knee - < 40yo: 0/8, 40-70yo: 6/71, >70yo: 4/11, and ankle - < 40yo: 0/8, 40-70yo: 16/71, and >70yo: 5/11.

Of the 5 joints demonstrating enthesophytes with MSUS, this population showed a similar prevalence of comorbid metabolic
syndrome in isolated studies of the hip/pelvis (n=1), ankle (n=3).
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Conclusion: As a pilot study, we found that X-ray is useful in detecting enthesophytes as a pathologic cause of pain in
patients with metabolic syndrome. This highlights the need to investigate further the mechanism that drives this force. Joint
X-ray showed a correlation of metabolic syndrome and age with the presence of enthesophytes. In our early MSUS evalua-
tions, detection is achievable as well and demonstrates the high prevalence metabolic syndrome and the presence of enthe-
sophytes, which indicates that there may be a safer, faster, more affordable way to evaluate for this underlying comorbid
condition.

Disclosure: S. Brown: None; J. Hardin: None; S. Mahmood: Qiagen, 6.
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Background/Purpose:Many factors contribute to long wait times for new patient rheumatology visits including the increas-
ing number of rheumatology referrals and new patient visits. Through a separate retrospective analysis, we found that many
new patients (32%) in our rheumatology clinics likely did not need to see rheumatology and could have been evaluated via
e-Consult (72%). In addition, with the expansion and acceptance of telemedicine, we postulated a new patient video triage
program could facilitate appropriate care while also avoiding unnecessary in-person rheumatology appointments.

Table 1: Comparison of referral reason and referral source between rheumatology follow-up needed vs not needed groups
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Methods: New patients scheduling a rheumatology appointment from December 2022 through May 2023 were offered a
video triage appointment option with a rheumatology provider at our tertiary academic medical center. Patients were
advised this appointment would determine whether they would need subsequent evaluation or follow-up with rheumatology.
If appropriate after evaluation, they were scheduled for an in-person appointment (average of 2 weeks later). Subsequently,
a chart review was completed to validate our primary outcome of interest: need of in-person rheumatology follow-up. We
also compared the 2 groups of patients: those that needed in-person rheumatology follow up vs. those that did not need
follow-up to evaluate for differences in terms of visit reason and referral source. Lastly, we measured the difference in median
wait times for video vs in-person new appointments.

Results: A total of 225 patients were included in the rheumatology new patient video triage program. Of these, 103 (46%)
patients were found to not require an in-person rheumatology follow up and were referred back to their primary care provider
or another specialty for follow-up. Only 57 (25%) patients required a subsequent in-person rheumatology follow up. A total of
26 (12%) patients did not show to or cancelled their appointments. 14 (6%) patients did not complete follow-up testing after
the video appointment. The remaining 25 patients are currently being assessed to determine if ongoing rheumatology care is
needed. Referral sources were similar between patients who required rheumatology follow-up and those who did not
(Table 1). Reasons for initial visit are shown in Table 1. The top diagnoses that did require rheumatology follow-up were joint
pain, rheumatoid arthritis (RA), and +ANA, whereas those that did not require an in-person follow-up were joint pain, +ANA,
and fibromyalgia. The current median wait for a new in-person rheumatology appointment in our division is 80 days com-
pared to a 30 day wait time for a new patient video triage appointment.

Conclusion: Through a new patient video triage program for rheumatology patients, we have shown that only 25% of the
video patients needed a subsequent in-person rheumatology follow up. The referral sources and most common reason
for visit were similar between the 2 groups. Of note, the average wait time for a video triage appointment is less than half
of an in-person new patient appointment. Given these findings, we plan to continue this successful new patient video pro-
gram to help facilitate more timely initial rheumatology evaluation and facilitate more appropriate in-person rheumatology
visits.

Disclosure: D. Sharma: None; A. Dore: AbbVie/Abbott, 1, 6, Bristol-Myers Squibb(BMS), 1, Exagen, 6, Novartis, 1;
C. Rossi: None; J. Heintzinger: None.
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Background/Purpose: Burnout, a syndrome of emotional exhaustion and depersonalization, adversely impacts healthcare
and results in mood disturbances, poor patient and provider satisfaction and high turnover. Studies have shown burnout
also plays a critical role in physician bias, with increased bias among those with higher rates of burnout. The SARS-CoV-2
pandemic increased levels of burnout and exposed the high prevalence of racial bias in healthcare. There is a critical need
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for methods to address burnout and bias in healthcare. Narrative medicine (NM) incorporates the stories of human experi-
ence into the medical realm and has been proven to strengthen relationships and increase empathy. To date, limited data
investigating narrative medicine’s impact on burnout and bias has been promising. This pilot study aims to investigate the
use of NM as a tool to address burnout and explore bias amongst a pediatric rheumatology division.

Methods: Physicians, nurses, medical assistants and staff at a single center enrolled in a series of six monthly 1-hour video-
based sessions lead by co-facilitators (AL, and a NM-trained facilitator) after informed consent. Sessions utilized poetry,
photography, paintings, and spoken word to inspire writing prompts around the medical experience. A Plan-Do-Study-
Act approach was used to guide intervention adjustments based on participant post-session feedback. Demographics were
collected, and standard surveys were administered at baseline, and after the third and sixth sessions, specifically: Mini Z
Burnout, Copenhagen Burnout Inventory (CBI), Provider Health Questionnaire-9 (PHQ-9) as well as Implicit Association
Testing (IAT) and explicit bias Feeling Thermometer (FT).Survey data were assessed for differences with a Wilcoxon signed
rank test.

Figure 1: Breakdown of individuals consented compared to those who participated.

Table 1: Pre-, intra- and post-participation questionnaire results including observations, mean, standard deviation (SD), median, range, and Wil-
coxon signed-rank test p-values. For Mini Z Burnout, a score of 20 or higher is considered to be a joyful work environment. For the CBI, a score
of 50-74 is concerning for moderate burnout, 75-99 with high burnout, and a score of 100 shows severe burnout. For the PHQ-9, a score of
1-4 demonstrates minimal depression, 5-9 demonstrates mild depression, 10-14 demonstrates moderate depression and 20-27 demonstrates
severe depression.
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Results: Twenty-four participants with 21 females, 2 males and one non-binary were divided amongst 6 narrative medicine
groups for the 6 total sessions. Data analysis was completed for those who attended 3 or more sessions (n=21) (See
Figure 1). Self-identified race included 18 White, 4 Asian, 1 Black, and 1 who preferred not to answer. Participants included
8 attendings, 4 fellows, 2 nurses, 2 medical assistants, and 8 staff members. While no statistical significance was seen when
evaluating questionnaires for the Mini Z Burnout, CBI, or PHQ-9 when comparing questionnaires from baseline and after
6 months into participation, there was a trend toward improvement with median CBI improved from 39.5 to 28.9, and
median PHQ-9 score improved from 5 to 3. (Table 1). IAT showed a statistically significant shift towards positive association
with African Americans following participation (p-value= 0.012), while FT showed a non-statistically significant explicit bias
shift away from positive association with European Americans (p=0.096).

Conclusion: Narrative medicine is a feasible intervention that warrants further study as a means to address bias. Additional
long-term analysis is needed to understand if these changes are durable.

Disclosure: A. Lanis: None; N. Rosenwasser: None; E. Morgan: None.
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Background/Purpose: Rheumatoid Arthritis (RA) data indicate a "window of opportunity" during which DMARD therapy is
most effective in achieving early and sustained remission, hence expedited access and early diagnosis is essential. Health
status disparities exist in ethnic minority (EM) patients with rheumatic disease, inclusive of RA, particularly with early access
and referral to specialty care. RA early referral tools have led to decreased wait times and increased numbers with the diag-
nosis. Therefore expedited referral in EM RA populations would be advantageous for early diagnosis and intervention. We
evaluated a web-based referral tool developed to facilitate referrals of EM patients with symptoms of inflammatory arthritis
to specialty care.

Methods: We designed an online referral tool, RHEUMATOID ARTHRITIS EARLY DIAGNOSTIC CLINIC [RAEDC], for pri-
mary care physicians (PCPs) at clinics serving EM patients. Based on the 4 domains of the ACR/EULAR 2010 RA Classifica-
tion Criteria, the tool included a joint homunculus for PCP input of swollen and tender joints. PCPs received a RA educational
lecture emphasizing the importance of early referral as well as joint exam techniques. Patients who received a score of ≥6
were scheduled for a RAEDC visit within 2 weeks. PCPs received feedback within 48 hours of the visit regarding RA diagno-
sis and accuracy of joint exam. Demographic data, RA disease status (Anti-CCP, RF), tender and swollen joint counts (TJC,
SJC), ESR, CRP, and disease activity measures (RAPID-3, CDAI) were collected at baseline and compared to Ethnic Minor-
ity RA Consortium (EMRAC), an established disease cohort. Treatment patterns for the RAEDC cohort RA patients were
assessed at baseline and at 3, 6, and 12 months. PCPs completed a 10-point Likert scale assessing utility of the referral tool.
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Results: Of 51 referrals, 35 were evaluated, and 16 did not keep their appointment. Of the 35 patients seen, 11 met
ACR/EULAR RA Classification Criteria (31%). Whereas RAEDC patients were evaluated within 2-4 weeks of referral, the
average time to diagnosis for the EMRAC cohort was 4 months. Compared to EMRAC, RAEDC patients were mostly His-
panic, with lower educational levels, higher pain/fatigue/patient global scores, TJC, SJC, ESR, CRP, and disease activity
scores RAPID-3 (17.3 [6.0] vs. 9.8 [7.6], p=0.003) and CDAI (30.9 [13.5] vs. 12.3 [9.9], p < 0.0001) (Table 1). At initial visit,
72.7% received a DMARD (45.4% MTX, 27.3 % other DMARD), with 100% on a DMARD within a year (Table 2). Only
20% remained on Prednisone at 12 months. Alternate inflammatory diagnoses included Gout, PMR, and SS, despite
�50% of the referral cohort with a positive RA serology. PCPs indicated favorable utility of the online tool (Likert 7.8).

Conclusion: An online referral tool accompanied by initial teaching of PCP end-users served to increase RA awareness and
early referral. The early access to specialty care led to initiation of DMARDs in all patients, with limited Prednisone use by one
year. Our tool served to advocate for EM patients with low education status and emphasized the importance of joint exam by
PCPs in the presence of RA serologies. Evaluations of improved accuracy in joint exam by PCPs and patient opinion in use of
the online tool are planned.

Disclosure: M. Quinones: Bristol-Myers Squibb(BMS), 5, CVS Health - CVS Caremark, 2, Pfizer, 5; S. Dowell: Aurinia,
6, Bristol-Myers Squibb(BMS), 5, Janssen, 1; I. Jileaeva: None; O. Kadiri: None; C. Swearingen: Biosplice Therapeu-
tics, Inc, 3; G. Kerr: AstraZeneca, 2, Aurinia, 6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2.

Baseline Data for RAEDC patients vs. EMRAC cohort

Medication Use for RAEDC Referrals Diagnosed with RA
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Background/Purpose: Remote Physiologic Monitoring (RPM) and Remote Therapeutic Monitoring (RTM) are new
care delivery options by which patients can provide data to their provider via a biosensor device and/or smartphone app
in an insurance reimbursable fashion. However, patients’ willingness and persistence to engage in RPM/RTM over time is
unclear.
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Methods: Using data from 9/2020 - 5/2023, we examined characteristics of patients who enrolled in a national RPM/RTM
program as part of routine care, stratified by medical specialty. Time on the program began at the time patients were first
enrolled in the program and contributed data and continued until they voluntarily withdrew from the program, were lost to
follow up (i.e. became inactive) or were censored. Kaplan Meier curves described persistence over time, stratified by medical
specialty, combining musculoskeletal (orthopedics and rheumatology) and Others (e.g. pulmonology, primary care) into a
single group. Cox proportional hazards models evaluated the time to discontinuation by medical specialty, adjusting for
age and sex.

Results: A total of 1797 patients were enrolled, with characteristics as described in table 1.Mean age was greater than
70 years for all cohorts except endocrinology. Persistence with RPM/RTM significantly differed by specialty (Figure). Approx-
imately 80% of patients being monitored for musculoskeletal conditions were approximately 80% adherent at 6 months.
Referent to patients being monitored for musculoskeletal conditions (e.g. rheumatology), persistence with RPM/RTM was
worse for patients being monitored for endocrinology conditions (age-sex-adjusted hazard ratio for non-persistence=2.3,
95% CI 1.8-2.8) and was not different for other specialties.

Conclusion: Most patients with musculoskeletal or other chronic health conditions are persistent with digital health care
delivery systems such as remote physiologic and remote therapeutic monitoring. Strategies to optimize patient engagement
with such programs are important to maximize the health benefits of these new digital healthcare delivery mechanisms.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen,
2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5; S. Sodhi: None; Y. Su: None; S. Laster: None; F. Xie: None; Y. Liu:
None; C. Patrick: None.
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Background/Purpose: Patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA) and systemic lupus erythematosus
(SLE) have higher rates of psychiatric comorbidities, particularly depression and anxiety. Comorbid depression has been
associated with increased disease activity in patients with rheumatic conditions. What isn’t known, is how comorbid depres-
sion impacts healthcare utilization in these patients. The objective of this study was to assess the impact of depression on
healthcare utilization in patients with RA, PsA and SLE.

Methods: This cohort study included fully insured commercial or Medicare members of a large national health plan between
1/1/2018 and 1/1/2023. Members ≥ 18 years old were included if they had at least 2 visits for RA (ICD-10 code: M05 or
M06), PsA (L40.5), or SLE (M32) during the study period. Members were excluded if they did not maintain continuous
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Table 1. Demographic characteristics

Table 2. Healthcare utilization by depression status
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eligibility for 6 months before or after entrance into the study, had multiple conditions of interest, or had missing socioeco-
nomic status (SES) data. Members were stratified by presence of a visit for depression and anxiety (MDD). Healthcare utili-
zation metrics were examined as use of telemedicine, emergency department (ER), or inpatient services and were
identified by place of service codes on medical claims. Telemedicine utilization included both medical and behavioral health
visits. ER and inpatient claims were aggregated by day and are presented by days utilizing the service. Utilization rates were
calculated based on total person years observed in each cohort and the sum of telemedicine claims. ER days and inpatient
days are presented as claims or days per 100 person years observed. Rate differences and rate ratios (RR) were calculated
with 95% confidence intervals (CI). Continuous variables were assessed utilizing t-tests; categorical variables were assessed
with the Chi2 test. P-values < 0.05 are significant.

Results: Of the 109,006 members included, 32,209 (29.5%) had a visit for depression (MDD). Table 1 demonstrates signif-
icant differences in baseline demographics between disease states, with MDD members being older (mean age (standard
deviation (SD)): 58.2 (15.5) vs. 57.5 (15.4) years; p< 0.001) and having more comorbidities at baseline (mean Charlson
Comorbidity Index (SD): 3.8 (3.1) vs. 2.8 (2.6); p< 0.001). Table 2 demonstrates the differences in healthcare utilization
between cohorts. Members in the MDD group had significantly higher telemedicine (RR [95% CI]: 2.85 [2.83 – 2.86];
p< 0.0001), ER (RR [95%CI]: 2.27 [2.25-2.29]; p< 0.0001), and inpatient (RR [95% CI]: 2.94 [2.92-2.97]; p< 0.0001)
utilization.

Conclusion: Members diagnosed with RA, PsA, or SLE with visits for depression and anxiety utilized significantly more
healthcare services than those that did not have depression. These findings highlight the importance of managing depres-
sion and anxiety when treating patients with RA, PsA and SLE.

Disclosure: W. Rutter: CVS Health, 3, 11; J. Park: CVS Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health,
3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson & Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11;
C. Liu: CVS Health, 3, 11; W. Cavers: Amedisys Inc, 11, Baxter, 11, Conmed Corp, 11, CVS Health, 3, 11;
D. Verbrugge: CVS Health, 3, 4, 11; K. Johnson: CVS Health, 3, 4, 11, HC Technology Patent, 10.
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Background/Purpose: Persons living with HIV (PLWH) have a higher risk of developing age-related non-communicable dis-
eases (NCDs), such as osteoporosis and sarcopenia. In Peru, HIV providers are the primary point of medical care for PLWH.
Using a qualitative approach, we examined health system barriers and facilitators for osteoporosis and sarcopenia care for
PLWH in Peru from the perspective of HIV physicians and coordinators.

Methods: HIV regional program coordinators and physicians affiliated with Peru’s National HIV, STI and Hepatitis Program
were recruited from the Program’s physician and coordinator registry and by peer referral. All coordinators (N=31) were con-
tacted for a semi-structured in-depth interview over Zoom by a trained Peruvian research assistant. Physicians were pur-
posefully sampled to ensure adequate regional representation. Interviews continued until thematic saturation was reached
in both groups. The interviews were recorded and transcribed using Sonix.ai and checked for accuracy. Transcripts were
translated to English following a standardized protocol by a team of bilingual translators, and then coded in English by two

Figure 1. Socioecological Model Applied to Barriers and Facilitators of Osteoporosis and Sarcopenia Care for Persons Living with HIV. Emerging
themes and sub-themes from physician and coordinator interviews were visualized using this adapted socioecological model. *Translates to the
idea that one should not overstep the boundaries of their specialty.
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independent coders, one of which was Peruvian to ensure culturally appropriate codes. All codes were discussed, and dis-
crepancies were resolved by consensus. The emerging themes and sub-themes were visualized using an adapted socioe-
cological framework.

Results: Twenty-five regional coordinators and 14 physicians were interviewed to reach thematic saturation (Table 1). Bar-
riers and facilitators discussed by both groups were organized into major themes following a socioecological model: patient,
provider, local clinic/hospital, regional, and national health system (Figure 1). Coordinators highlighted health system compo-
nents such as budget, resources, the impact of the pandemic, existing NCD programs, lack of epidemiologic data on NCDs,
and a motivation to improve care for PLWH. While some physicians were enthusiastic about learning more and providing
osteoporosis/sarcopenia care themselves or were already providing some direct management, others felt that the patient
was better served by referral to a specialist. Physicians noted barriers of knowledge/training, interest, time, workload, lack
of guidelines, available medications and DXA, and an inclination to stay within the scope of their specialty, which is encour-
aged by their health system at the local and national levels. Physicians reported that they were aware of the growing burden
of NCDs in patients aging with HIV. They described a unique position of trust with their patients, who preferred their HIV pro-
vider to manage their NCDs to simplify their care and avoid stigma, especially in areas lacking access to NCD-trained
specialists.

Conclusion: This study highlights the complex interplay between patient, provider, local, regional, and national factors that
influence care delivery to PLWH in Peru. Addressing the barriers of osteoporosis and sarcopenia management in PLWH will
require support from HIV physicians and coordinators as well as health system level interventions such as national guide-
lines, training, and increased access to screening resources.

Disclosure: R. Slotkin: None;D. Granda Calder�on: None; J. Malca Hernandez: None;D. Cabrera: None;C. Benites
Villafane: None; P. García: None; E. Hsieh: None.
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Background/Purpose: Over 450,000 primary total hip arthroplasties (THA) are performed each year. One major indication
for primary THA is the presence of osteoarthritis (OA). Patient characteristics, insurance payer status, and regional and hos-
pital level factors can lead to disparities in outcomes and costs of primary THA in patients with OA. We aimed to examine the
association of these factors to extended lengths of stay and increased hospital costs after primary THA.

Methods: We utilized the National Inpatient Sample (NIS) to identify patients with OA who underwent primary THA in 2019.
Diagnoses and procedures were identified using the International Classification of Disease (ICD-10) codes. We stratified
healthcare/resource utilization by the occurrence of an extended length of stay (eLOS) and the presence of an increased
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hospital charge (IHC), i.e., the upper quartile each outcome. Univariate and multivariable analyses compared patient-level,
regional, and hospital characteristics associated with an eLOS or IHC. Predictive probabilities from multivariable analyses
were used in Area Under the Curve (AUC) analysis.

Results: There were 424,555 patients with OA who underwent primary THA in 2019. Patient race/ethnicity, Medicaid or
Medicare payer status, income, age/sex and nearly all regional, and hospital, characteristics were independently associated
with eLOS (ROC C-statistic = 0.74). Significant independent predictors for IHC were race & ethnicity (p < 0.001), hospital
region (p < 0.001), hospital location & teaching status (p < 0.001), and hospital control (p < 0.001). The ROC curve classify-
ing IHC had a C-statistic of 0.76.

Conclusion: Patient race/ethnicity and insurance payer status are important determinants of longer LOS for primary THA
hospitalizations in the US. Well-known geographical and hospital-level disparities are negatively associated with the out-
comes and costs of primary THA in patients with OA. Policy and other interventions targeting these factors may help reduce
utilization for elective THA.

Disclosure: K. Rumalla: None; S. Chandrupatla: None; J. Singh: Other, 2, 6, 11, 11, 12, Adaptimmune Therapeutics,
GeoVax Labs, Pieris Pharmaceuticals, Enzolytics Inc., Seres Therapeutics, Tonix, Charlotte’s Web, 12, Atai life sci-
ences, kintara therapeutics, Intelligent Biosolutions, Acumen pharmaceutical, TPT Global Tech, Vaxart pharmaceuti-
cals, Atyu biopharma, 12, speaker’s bureau of Simply Speaking, other, 12, received institutional research support
from Zimmer Biomet Holdings. JAS received food and beverage payments from Intuitive Surgical Inc./Philips Elec,
Other, 12, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two labs Inc., Adept Field Solutions, Clinical Care
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Background/Purpose: Social drivers of health (SDoH) such as access to housing and food, may significantly influence safe
and timely transition to adult healthcare, yet routine screening for psychosocial barriers is uncommon in the pediatric setting.
This study aims to successfully implement SDoH screening and proactive social work support into an existing standardized
transition program and to assess correlations between positive SDoH screening and transition readiness among pediatric
rheumatology patients.

Methods: As part of the clinic’s transition program, established patients aged 14 and older with chronic rheumatic disease
complete the transition readiness assessment questionnaire (TRAQ) and meet with a child life specialist every 6 months to
learn healthcare self-management skills. A physician associate helps the patient schedule their first adult rheumatology visit.
Starting August 2022, the SDoH screener, adapted from the Health Leads Screening Toolkit, was given to this same group
of eligible patients, or legal guardians if under age 18 (Figure 1). The primary process measure was the percentage of eligible
patients who completed the SDoH screener each month and the primary outcome measure was the percentage of positive

Figure 1. SDoH screener, adapted from HealthLeads Screening Toolkit
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SDoH screens. A secure daily message was sent to providers, social work and medical assistants to confirm patient and
family suitability to receive screeners. Results of SDoH screening were shared in the same morning text thread at time of
rooming and families with positive screens were offered a meeting with the social worker. Two-sample t-test was used to
determine the correlation between TRAQ scores and SDoH positivity.

Results: A total of 94 patients/families (median patient age 17 years, IQR 16-18.0) completed the SDoH screener from
August 2022 through March 2023 with an average of 59.9% eligible patients per month (Figure 2). Of the completed SDoH
screeners, 14.9% (n=14) were positive and 64.2% (n=9) of those families met with social work. Most common social needs
included transportation issues (n = 6), food insecurity (n = 6) and financial barriers (n = 6) (Figure 3). Average TRAQ score was
3.43/5 (SD = 0.76) for all patients. There was not a significant difference in mean TRAQ score for patients with positive SDoH
screen (mean 3.23 +/- 0.66) and negative SDOH screen (mean 3.52 +/- 0.77; p = 0.2). There was not an association
between primary rheumatologic diagnosis and SDoH screen positivity. Since implementation of SDoH screening, only
11 patients have completed their final pediatric rheumatology visit, limiting further analysis of correlation between transition
success and SDoH screening.

Conclusion: Implementation of an SDoH screener facilitated proactive social work support for a vulnerable population at
risk for an unstable transition to adult care. Transportation, food insecurity, and financial barriers were the most commonly
identified needs, informing clinic resource preparation. Next steps include continued long-term follow up of patient cohort,
addressing barriers to social work interface with families and collecting patient-facing data regarding SDoH screening
acceptability and process to explore possible underreporting bias in our patient population.

Disclosure: M. Ciprien: None; S. Barrientos: None; C. Christenholz: None; E. Benett: None; R. Peterson: None.

Figure 2. Statistical process control chart of percentage of eligible patients (>= 14 years, established patient, chronic rheumatic disease, present
with legal guardian) completing SDoH screener each month.

Figure 3. Frequency count of most commonly identified social factors on positive SDoH screeners
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Background/Purpose: A shortage of Rheumatologists has led to gaps in inflammatory arthritis (IA) care in Canada. Ampli-
fied in rural-remote communities, the number of Rheumatologists practicing rurally cannot be meaningfully increased. Alter-
nate care strategies must be adopted. The economic impact of a shared-care Telerheumatology model, utilizing a
community-embedded Advanced Clinician Practitioner in Arthritis Care (ACPAC)-ERP and an urban-based Rheumatologist,
is described in terms of the estimated travel cost-savings (distance not traveled) for both patients and the healthcare system.

Methods: A Rheumatologist and an ACPAC-ERP located 463 kilometers distally, established a monthly half-day Hub-and-
Spoke-Telerheumatology clinic to care for patients with suspected IA, triaged by the ACPAC-ERP. Subsequent collabora-
tive visits occurred with the Rheumatologist (Hub-St. Michael’s Hospital, Toronto) attending virtually. Geospatial information
for individual patients was obtained using regional postal codes collected through demographic data. Calculations of hypo-
thetical distances between these locations and St. Michael’s Hospital were based on the most efficient and cost-effective
driving route utilizing Google Maps©. Aggregate data were used to calculate distances not travelled due to the virtual care
delivery model. An estimation of further cost-savings of this Telerheumatology shared model of care was based on Ministry
of Health (MOH) travel grants that would have been reimbursed to these patients should they have traveled for in-
person care.

Results: Data from 124 patients seen between January 2013-January 2022 were collected: 98.0% (n=496/504 visits) were
virtual. An estimated 493,470 km of patient-related travel was avoided (basedon 494 Telerheumatology visits). The loci
where more than 5 patients resided is represented in Figure 1.A theoretical estimate of the MOH travel grant cost was
$276,428, calculated based on the total number of patient visits that would have been incurred should these patients have
been followed by the Rheumatologist in-person.

Conclusion: Half of a million kilometers (493,470 km) of travel was avoided for the patients involved in this
Telerheumatology study, significantly reducing the carbon footprint and environmental impact by not travelling to access
specialist rheumatology care. The estimated $276,428 cost-savings in this study represents a minimal base fiscal value of
the ACPAC-trained ERP working within a Telerheumatology model of care. Other indirect costs need to be further captured
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in a more robust economic analysis. There is a compelling fiscal argument to support scaling-upof this model to deliver com-
prehensive and cost-effective virtual rheumatologic care in underserved communities provincially and beyond.

Disclosure: A. Steiman: AstraZeneca, 1, GlaxoSmithKlein(GSK), 6, Pfizer, 5; J. Murdoch: None; R. Shupak: None;
T. Inrig: Pfizer, 12, I was hired by Unity Health as a Research Coordinator, my salary was supported by a Pfizer unre-
stricted investigator-initiated grant; K. Lundon: None.
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Figure 1.
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Background/Purpose: Access to healthcare is challenging for racial and ethnic minorities, especially in medically under-
served rural areas.1 This issue is particularly prevalent in North Carolina where 40% live in rural counties.2 To address this
disparity, a pilot project supported by the Arthritis Foundation was initiated in January 2022, to enhance access to rheuma-
tology specialty care. The project focused on shared telehealth visits between the University of North Carolina (UNC) Rheu-
matology Clinic and Piedmont Health Services (PHS), a federally qualified health center catering to rural NC patients. This
extension of the pilot project evaluates the follow-up data from the past year with expansion to 81 patient encounters and
assess limitations of the pilot.

Table 1: Baseline Characteristics (n=81)
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Methods: Patients eligible for the rheumatology telehealth clinic were established patients with a history of rheumatic dis-
ease who had been lost to follow up or new patients requiring rheumatology evaluation who faced transportation and/or
financial barriers. Monthly clinic sessions were conducted between the on-site PHS provider and the off-site UNC

Table 2: Patient Satisfaction Response (n=71)

Table 3. PHS Provider Post-Didactic Survey
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rheumatologist. The PHS provider facilitated the physical examination and relayed objective data while receiving rheumatol-
ogy guidance over video. The rheumatologist assisted real time with workup and management. Non-identifying patient
demographics were also collected. Monthly virtual didactic sessions on core topics in rheumatology were conducted by
UNC rheumatologists. PHS provider satisfaction after didactic sessions was evaluated using 5-point Likert surveys.

Results: Between January 2022 and March 2023, a total of 81 encounters (new and return) were completed. Majority of
patients identified as female (84%), Hispanic (75.6%), and Spanish-speaking (67.1%). Most patients reported being unin-
sured (70.3%). The most encountered rheumatic conditions were RA (57.3%), SLE (14.6%), undifferentiated arthritis
(5.6%), and other (21.7%). Wait time from referral to visit completion was short, with 92.1% of patients reporting less than
a 1-month wait. In contrast, average wait times for new patient visits at UNC was 6 months or greater. Patient satisfaction
scores were high and there was a strong interest in continuing to use this telehealth clinic for future visits. Didactic sessions
received high satisfaction scores from providers, but attendance was low with an average of 4-5 community providers pres-
ent per session out of the 45 invited.

Conclusion: This project supported by the Arthritis Foundation employs a unique model connecting an on-site primary care
provider with a virtual rheumatologist to address barriers related to transportation, medical costs, internet access and time.
Patients reported high satisfaction with this model. This project entailed educational sessions to empower the local commu-
nity workforce to manage rheumatic conditions. While didactic sessions were rated favorably, provider attendance was low.
Future directions include a needs assessment to evaluate barriers faced by community providers to expand rheumatology
knowledge and ability to manage basic rheumatic conditions; and therefore, enhance the local community workforce serving
the rural medically underserved.

Disclosure: P. Jain: None; E. Tiller: None; J. Doughton: None; R. Ishizawar: None; A. Rivadeneira: None.
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Background/Purpose: Rheumatic disorders frequently affect women of childbearing age. These diseases and medications
used to treat them can have adverse effects on fertility and fetuses. At The Women and Infant’s Hospital in Providence,
Rhode Island, the Specialty Care in Pregnancy (SCIP) clinic provides a multidisciplinary patient care team consisting of
obstetric-medicine internists collaborating with rheumatologists to care for women with rheumatologic conditions who are
pregnant or hoping to become pregnant. At a national level, clinics combining these specialties are scarce with an internet
search revealing only three other programs in the United States (The Brigham and Women’s Hospital, Tufts Hospital, and
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The Hospital for Special Surgery). The purpose of this study was to characterize the population cared for in this unique clinic,
identify interventions provided by this clinic, and analyze pregnancy outcomes for the mother and child.

Methods: We performed a 5-year retrospective chart review of patients seen in the multidisciplinary obstetric-medicine/
rheumatology clinic at The Women and Infants Hospital in Providence, Rhode Island, from January 1, 2016 through
December 31, 2021. Outcomes extracted from the charts included: age, change to diagnosis, changes to medications,
medical comorbidities, laboratory results, birth outcomes and complications, and services provided by the clinic.

Table 1. Maternal characteristics of the 87 patients seen in the shared obstetric-medicine/rheumatology shared clinic at Women and Infants Hos-
pital in Providence, Rhode Island.

Table 2. Frequency of medications initiated, changed, or discontinued at the shared obstetric-medicine/rheumatology shared clinic in 87 women
at Women and Infants Hospital in Providence, Rhode Island.
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Results: Demographics The data from 87 patients were extracted (Table 1). Additionally, the median gestational age at first
visit was 17 weeks (IQR 11-26 weeks). 47% of patients had a primary rheumatologist prior to evaluation in clinic. Interven-
tions 38 patients (44%) had a medication initiated at the clinic, 9 (10%) had a medication discontinued, and 7 (8%) had a
change in dose of a medication (Table 2). 18 patients (21%) were referred to another specialist from the shared clinic, and
3 (3%) received fertility counseling and were referred to a fertility specialist. 8 patients (9%) were diagnosed with a new auto-
immune condition. Outcomes Pregnancy outcomes are listed in Table 3. Additionally, 5 patients (6%) developed
preeclampsia.

Conclusion: The Specialty Care in Pregnancy (SCIP) clinic is among the first obstetric-medicine/rheumatology multidisci-
plinary clinics in the United States (US) and the first to publish analysis of their data. Interventions were made in the majority
of patients despite nearly half already having established care with a primary rheumatologist, which highlights the critical
importance of this clinic. The most commonly initiated medications were hydroxychloroquine and prednisone, which under-
scores the safety and efficacy of these medications in preventing and treating flares during pregnancy. Compared with a
similar clinic in the United Kingdom, our preeclampsia incidence was 6 times higher (6% vs 1%) and miscarriage incidence
was 8 times higher (16% vs 2%) (1). These discrepancies may be attributed to differences in socioeconomic and racial diver-
sity. Multidisciplinary clinics of this type are needed in the US to provide further care and research to this patient population.
References: Hum RM, et al. Pregnancy outcomes of a joint obstetric and rheumatology clinic. Rheum Adv Pract. 2022
PMID: 35474882

Disclosure: G. Reed: None; J. Mathew: None; K. Rigby: None; M. Deeb: None; E. Cravens: None; A. Reginato:
None; G. Tarabulsi: None; J. Cunha: None.
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Table 3. Outcomes from 87 pregnant women seen in the shared obstetric-medicine/rheumatology clinic at Women and Infants Hospital in Provi-
dence, Rhode Island
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Background/Purpose: A shortage of Rheumatologists has led to gaps in inflammatory arthritis (IA) care in Canada. Ampli-
fied in rural-remote communities, the number of Rheumatologists practicing rurally cannot be meaningfully increased. Alter-
nate care strategies must be adopted. In this retrospective chart review, we describe the impact of a shared-care

Table 1: Demographics and Clinical Characteristics of Cohort
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Telerheumatology model, utilizing a community-embedded Advanced Clinician Practitioner in Arthritis Care (ACPAC)-ERP
and an urban-based academic Rheumatologist.

Methods: A Rheumatologist and an ACPAC-ERP established a monthly half-day Hub-and-Spoke-Telerheumatology clinic
to care for patients with suspected IA, triaged by the ACPAC-ERP. Comprehensive initial assessments were conducted in-
person by the ACPAC-ERP (Spoke);investigations were completed prior to the Telerheumatology visit. Retrospective analy-
sis of demographics, time-to-key-care-indicies, patient-reported outcomes, clinical data, and estimated travel savings was
performed.

Table 2: referral, Assessment and Follow-up visits Some patients presented at first clinic visit alrady on DMARDS; of 21 who were eligible for new
DMARD thrapy, treatment commenced on average in 52 days.

Figure 1: North East LHIN-based Study Population Accessing Health Services via Shared-Care Telerheumatology Model
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Results: Data from 124 patients seen between January 2013-January 2022 were collected: 98% (n=496/504 visits) were
virtual. Average age at first visit was 55.6 years, 75% were female. IA/Connective Tissue Disease (CTD) disease was con-
firmed in 80/124 (64.5%) patients. Mean time from primary care referral to ACPAC-ERP assessment was52.5 days and
mean time from ACPAC-ERP assessment to the Telerheumatology visit was 64.5 days. An estimated 493,470 kilometers
of patient-related travel was avoided.

Conclusion: A feasible, equitable, and effective ACPAC-ERP (Spoke) and Rheumatologist (Hub) Telerheumatology
model of care assessing and managing patients with suspected IA in rural/remote Ontario was described. This model
can be leveraged to increase capacity to deliver comprehensive virtual rheumatologic care in underserviced
communities.

Disclosure: A. Steiman: AstraZeneca, 1, GlaxoSmithKlein(GSK), 6, Pfizer, 5; T. Inrig: Pfizer, 12, I was hired by Unity
Health as a Research Coordinator, my salary was supported by a Pfizer unrestricted investigator-initiated grant;
K. Lundon: None; J. Murdoch: None; R. Shupak: None.
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Background/Purpose: In the wake of the COVID-19 pandemic, telemedicine rapidly became standard of care for people
with rheumatic diseases. Observational data on effectiveness and acceptability of telemedicine for rheumatology care is
mixed. We aimed to determine whether satisfaction with telemedicine visits was noninferior to in-person visits for delivery
of rheumatologic care.

Methods: We conducted a parallel group, randomized, single-blind, noninferiority trial in rheumatology clinics at a tertiary
academic medical center. Eligible patients were age ≥ 18 years with one of several rheumatic diseases, and completed
≥ 2 clinic visits in ≤ 18 months (telemedicine or in-person) including ≥ 1 prior visit in-person in ≤ 18 months. The primary out-
come was high post-visit satisfaction rate (9 or 10 on a 0 – 10 satisfaction scale). Using an administered survey, we also col-
lected date on preference for the next visit type, self-efficacy for managing medications, and medication adherence.
Preference for the next visit type was defined as: same as the group allocation, different than the group allocation or no pref-
erence. Success was determined if the satisfaction rate with telemedicine versus in-person visits was non-inferior, using a
noninferiority margin of -10%. We performed modified intent-to-treat (mITT), and per protocol (PP) analyses to account for
those that crossed over, with age adjustment on the PP population.
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Results: Out of 599 randomized participants, 451, 38.9% Black, 84.3% women, mean age 55.6 completed surveys.
In the mITT analysis, telemedicine visits were not non-inferior to in-person visits for the proportion of people that were
highly satisfied, 77.4% vs. 90.5%, difference -13.1% (95% CI, -19.8% to -6.5%). 35 participants crossed over in the
in-person group and 55 in the telemedicine group. In the PP analysis, the satisfaction rate for telemedicine visits was
also not non-inferior to in-person visits, age-adjusted difference -16.2% (95% CI, -23.8% to -8.6%). In the mITT anal-
ysis, most participants in both arms preferred an in-person visit for their next visit. The proportion of participants who
indicated they preferred the same type of visit for their next visit compared to a different visit type and no preference

IQR, Interquartile range; SD, standard deviation. *PROMIS self-efficacy for managing medication/treatment, reported as the T-score that repre-
sents a standardized score with mean of 50 and a standard deviation of 10, and higher scores associated with higher self-efficacy; **from the Med-
ication Adherence Questionnaire. Self-efficacy for managing medications missing for 15 participants, medication adherence missing for
14 participants.
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was significantly greater for those who had in-person visits (55.2% vs 20.0% in-person vs telemedicine, p < 0.0001).
There were no differences between groups in self-efficacy for managing medications or medication adherence in either
the mITT or PP analyses. Significantly more individuals in the in-person group vs. the telemedicine group reported
expenses related to meals and transportation.

Conclusion: Among a large group of diverse, established rheumatology patients, who uniquely were randomized to visit
type, high satisfaction rate with rheumatology clinic visits was significantly lower for telemedicine than for in-person visits.
A meaningful minority of patients (about 20%) preferred that their next visit be telemedicine. Future studies should focus
on factors associated with optimal visit type and how to achieve best outcomes for people with rheumatic diseases, includ-
ing identifying subgroups that may prefer or benefit most from telemedicine.

*Inadequate health literacy grouped the following answers: “Somewhat”, “A little bit”, and “Not at all”; $Employed is full-time,
part-time, or temporary work; #State decile from 1 (least disadvantaged) to 10 (most disadvantaged); ##National percentile
from 1 (least disadvantaged) to 100 (most disadvantaged). Race missing for 1 participant; education missing for 28 individuals;
health literacy missing for 16 individuals; income missing for 205 participants; ADI missing for 132 participants.

Disclosure: L. Jackson: Rheumatology Research Foundation, 5, Walter B. Frommeyer Jr. Fellowship, 5; J. Yazdany:
Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; K. Aaron: None; S. Goglin: None; M. Margaretten: None; D. Chae:
None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and Company, 2, 5, Jans-
sen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; D. Paez: None; G. Cutter: , AI therapeutics,
1, Alexion, 2, AMO Pharma,, 1, Antisense Therapeutics, 2, Applied Therapeutics, 1, Astra-Zeneca, 1, Avexis Pharma-
ceuticals, 1, Avotres, 2, Biogen, 2, Bristol Meyers Squibb/Celgene, 1, Clene Nanomedicine, 2, Clinical Trial Solutions
LLC, 2, CSL Behring, 1, Entelexo Biotherapeutics, 2, Genentech, 2, Genzyme, 2, GW Pharmaceuticals, 2, Horizon
Pharmaceuticals, 1, Hoya Corporation, 2, Immunic, 1, 2, Immunosis Pty Ltd, 2, Karuna Therapeutics, 1, Kezar Life Sci-
ences, 1, Klein-Buendel Incorporated, 2, linical, 2, Mapi Pharmaceuticals L, 1, Merck, 1, Merck/Serono, 2, Mitsubishi
Tanabe Pharma Hold, 1, Novartis, 2, Novartis,, 1, Opko Biologics, 1, Perception Neurosciences, 2, Protalix Biothera-
peutics, 2, Prothena Biosciences, 1, Pythagoras, Inc, 8, Reata Pharmaceuticals, 1, Regeneron, 1, 2, Roche, 2, SAB
Biotherapeutics, 2, Sanofi-Aventis, 1, Teva Pharmaceuticals, 1, Visioneering Technologies, Inc, 1; K. Saag: Abbvie,
2, Allena, 5, Amgen, 2, 5, Arthrosi, 2, 5, AtomBioscience, 2, Bayer, 2, CSL Behring, 2, Daiichi Sankyo, 2, Dyve, 5, Gilead,
2, Horizon, 2, 5, Inflazome, 2, LG Chem, 5, LG Pharma, 2, Mallinkrodt, 2, Radius, 2, 5, Roche/Genentech, 2, Shanton,
5, SOBI, 2, 5, Takeda, 2, 5, Ultragenex, 5; M. Danila: Horizon, 5, Pfizer, 5, RheumNow, 2, UCB, 2.
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Background/Purpose: Despite the development of care models and practice guidelines the translation of knee oste-
oarthritis guidelines to practice remains suboptimal. Theoretically informed implementation strategies may facilitate
the translation of guidelines to practice however their selection and use present challenges for clinicians and health
systems aiming to improve patient quality of care for patients with knee osteoarthritis. Therefore, the purpose of this
systematic review was to describe the use of implementation strategies to promote knee osteoarthritis guideline rec-
ommendations and evaluate their impact on guideline adherent care and patient-reported outcomes.

Methods: An electronic search was performed using MEDLINE (via PubMed), Embase (Elsevier), CINAHL(EBSCO), and
Web of Science (Clarivate) databases to identify studies that included the use implementation strategies to improve knee
osteoarthritis guideline recommendations and or patient reported outcomes. Implementation strategies were categorized
based on the nine implementation domains and 73 implementation strategies as described by the Expert Recommenda-
tions for Implementing change (ERIC) taxonomy. Risk of bias was assessed using the Cochrane Effective Practice and Orga-
nization of Care(EPOC) criteria.

Results: Twenty-one studies were included in the final review. Eight implementation domains and 36 implementation strat-
egies were represented within the twenty one studies with six strategies represented in ten or more studies. Seventy-one
percent of implementation interventions were theoretical informed with an average of ten strategies used per study.
"Develop educational materials", "Conduct educational meetings", "Make training dynamic", "Distribute educational mate-
rial" and "Prepare patients/consumers to be active participants" were the top represented strategies. "Utilize financial strat-
egies" and "Provide interactive assistance" domains were the least represented of the included studies. Eight
implementation domains demonstrated a positive effect on clinician adherence to knee osteoarthritis guidelines, quality of
life(3 domains), disability(8 domains), and reduction of pain intensity(3 domains). "Train and educate stakeholders" and
"Engage consumers" had positive effects on both clinician adherence to guidelines and patient reported outcomes. The
majority of studies had a low to moderate risk of bias.

Conclusion: This review highlights the use of strategies to improve the quality of care and outcomes for patients with knee
osteoarthritis. The findings suggests that using multifaceted implementation strategies appear to be effective for improving
knee osteoarthritis clinical practice guideline adherence and patient-reported outcomes. The findings also suggest only
50% of the 73 strategies recommended by the ERIC taxonomy have been used in improving guideline adherence and out-
comes in the context of knee osteoarthritis care management, demonstrating a need for further research. In general, the use
of implementation strategies in the context of knee osteoarthritis management, may guide future initiatives to improve quality
of care and patient outcomes.

Disclosure: M. Ramirez: None; R. Fillipo: None; C. Drake: None; L. Skalla: None; K. Allen: None; A. Nelson: None;
M. Horn: None.
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Background/Purpose: With the rapid uptake of telehealth at the beginning of the pandemic, our group operationalized a
simple strategy to convert appointments for patients who were not present at the time of their in-person visit to a telehealth
visit in order to provide timely access to care amid constrained access.

Methods: Patients with late cancellations or impending no-show visits were asked if they’d like to convert their visit to tele-
health. If enrolled in the electronic patient portal a video visit was offered, and if not enrolled, a telephone visit was offered.
The project was piloted at 1 clinic site through 8/31/2021 before broader implementation to 2 clinics. Procedure visits were
excluded. Demographics including age, gender, race/ethnicity, insurance status, and language, were analyzed using Chi-
square and Fischer’s exact tests to examine variations in telehealth visit type by group.

Results: Between 9/1/2023 and 3/31/2023, we successfully contacted patients across 624 visits eligible for telehealth conversion
(554 unique patients) converting 83% (516/624). Of the 516 telehealth visits completed, 56% were by telephone (n= 282) and
46.2% by video (n = 234). Patients who were older or with Medicare and Medicaid public insurance were more likely to select
phone visits (72.1%, 59.3%), while patients with commercial insurance were more likely to choose video visits (56%) (p < 0.001).
Younger and urban patients weremore likely to have video visits, while older and rural patients weremore likely to have phone visits
(Table 1) . There was no difference in the video vs telehealth visit selection by race, ethnicity, or sex. The intervention resulted in at
least 258 additional hours of patient care, avoided reschedules and zero payment clinic time, with amodest revenue loss reduction

Sociodemographics of no-show or late cancellation visits converted to Telehealth
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for telemedicine of $7298 ($39.19 per appointment). Figure 1 shows overall gains and seasonal variation with higher winter
demand. Monthly variability may also reflect clinic staff shortages during this period impacting outreach capacity.

Conclusion:Our simple, targeted strategy of converting appointments to telehealth when an in-person appointment is iden-
tified as at-risk resulted in significant access gains and modest revenue loss reduction. Clinic patients who are older, on
Medicare or Medicaid, or rural preferred phone visits. Per literature, those with limited English proficiency are less likely to
be actively enrolled in patient portals, which may impact their ability to convert to a video visit, a potential area to optimize
in the future. Higher rates of telephone visits for rural patients, who may have less access to high-speed internet, highlight
the equity considerations in offering telehealth modalities to patients.

: Telehealth conversion visit volume across time

Disclosure: S. Ferguson: None; A. Nanes: None; L. Zemlicka: None; C. Bartels: Pfizer, 5.
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Background/Purpose: Emergency departments (ED) become a location for non-urgent care when ambulatory care sys-
tems are not sufficient. We aim to describe contributing factors to the decision taken by persons with inflammatory arthritis
(IA) to present to the ED, their experiences of ED care, and propose enhancements in ambulatory models of care to better
support patients and improve system efficiency.

Methods: An invitation to complete an online survey was distributed by the health authority in October 2021 and
March 2022 to a sample of individuals with an IA condition who had visited an ED within the previous year.
Descriptive statistics were used to summarize quantitative data. Thematic analysis of free text responses was conducted
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to contextualize decision making and experiences of ED care, and generate system-level recommendations to reduce
avoidable ED use.

Results: 82 persons (48% RA, 12% PsA, 6% SpA, 34% Gout; 63% aged 16-55 years; 48% female; 50% urban residents)
completed the survey. Over 1/3 (37%) of visits were for arthritis flare or other musculoskeletal symptoms, with other primary
symptoms being chest pain (15%), injury (12%) and infection (11%). Of all visits, 28% of persons reported they proceeded
directly to the ED, 32% made a return visit, and 36% were completed after accessing ambulatory care, primarily a primary
care provider. For visits specific to arthritis flare or other musculoskeletal symptoms, 19% of patients proceeded directly
to the ED as they could not access ambulatory care (after business hours, or call to provider not returned), 36%were a return
visit of which 64% were for symptoms being unresolved or worsening and with 27% not being able to follow-up with their
rheumatologist. For 39% they had accessed primary or specialty care for assessment and management first but then pre-
sented to the ED anyways. The rheumatology service was contacted by the ED provider in 9% of events of patients present-
ing with arthritis flare. Challenges in healthcare system coordination, system processes and pressures, and communication
and relationality between IA patients and healthcare providers led to negative experiences of ED care (Table 1). After an ED
visit patients had remaining concerns about not having been assessed comprehensively, and not having the cause of their
symptoms being explained to them. They felt they were being discharged too soon, did not have a symptom management
plan, and had the responsibility to coordinate multiple further assessments with different ambulatory providers. They per-
ceived symptoms were not being appropriately attributed to their arthritis condition, Recommendations to reduce avoidable
ED use include improving access to rheumatology care for both initial visits and urgent concerns, introducing initiatives for
improved ambulatory care coordination and service delivery, resourcing EDs at appropriate levels to provide quality care,
and to enhance provider education about arthritis condition assessment and management.

Conclusion: We present initial recommendations to develop systems and procedures to reduce the need for ED use by IA
patients. Modifying current models of care may improve patient outcomes while simultaneously decreasing utilization and
cost to the healthcare system.

Themes and Representative Quotes for Emergency Department Experience
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Background/Purpose: To assess the association of the number of implementation strategies for a patient lupus decision
aid (DA) with perceived implementation outcomes, and the moderating effect of the organizational climate on this
relationship.

Methods: We implemented a lupus patient DA across 15 U.S. rheumatology clinics made available during a regular patient
clinic visit. In addition to the standardized implementation strategies provided uniformly by the research team to each site
(e.g., training on DA use, designation of a clinic champion and refresher training course), each clinic could choose from a
‘menu’ of implementation strategies directed to both clinic personnel and patients, customized to their clinic. We examined
the effect of the number of implementation strategies with clinic-personnel-reported implementation outcomes (acceptabil-
ity, appropriateness, feasibility), and the extent of impact of the organizational climate (e.g., learning environment, readiness
for change) on this relationship.

Results: At the 4-month post-implementation period, the average perceptions of the lupus DA were as follows: acceptabil-
ity, 3.49; appropriateness, 3.37; and feasibility, 3.40. The mean number of total strategies implemented by the participating
clinics was 3.37, with 2.07 clinic-focused strategies and 1.29 patient focused strategies, that remained stable during follow-
up. Adjusted for clinic and clinic personnel characteristics, and time since implementation, we found the following associa-
tions for implementation strategies: (1) total strategies not significantly associated with lupus DA acceptability, appropriate-
ness, feasibility, success, or permanence; (2) the number of clinic-focused strategies associated positively and significantly
with lupus DA acceptability, appropriateness, and feasibility; and (c) the number of patient-focused strategies was negatively
significantly associated with lupus DA acceptability and feasibility but not appropriateness. We found significant moderation
of the relationship between implementation strategies and implementation outcomes by the learning environment and read-
iness for change.

Conclusion: We found that the overall number of implementation strategies was not associated with perceptions of DA
acceptability, appropriateness, and feasibility; however, these relationships did differ for different implementation targets
and under different organizational conditions. Our findings highlight the importance of the context but suggest that a very
nuanced consideration of contextual characteristics is needed as aggregated factors such as organizational readiness for
change and its learning climate contribute to implementation success in different ways and for different implementation
outcomes.
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Background/Purpose: The Advanced Clinician Practitioner in Arthritis Care (ACPAC) Program is a post-licensure,
competency-based academic and clinical educational program that prepares physiotherapists, occupational therapists,
nurses, and chiropractors for extended practice roles in the diagnosis and management of patients with arthritis, autoim-
mune and other musculoskeletal (MSK) conditions. Since 2005, the program has graduated extended role providers
(ERPs) to manage a growing population of patients with MSK conditions; address a progressive decline in MSK specialists
and better utilize health professionals to improve access to care. The objective of this study was to profile the current ACPAC
workforce with respect to 1) demographics, including aspects of ethnicity, diversity and inclusion; 2) practice setting and
clinical roles; 3) health system integration and 4) remuneration.

Methods: ACPAC graduates from 2006 to 2022 were sent an electronic questionnaire from February to April 2023 using
Research Electronic Data CAPture software. The questionnaire was developed based on review of workforce literature
and was reviewed by the investigative team for face and content validity, clarity, relevance and format. Univariate statistics
were used to summarize data. All analyses were conducted in SAS v9.4.

Results: Seventy-two of 103 graduates completed the questionnaire (response rate 69.9%). Demographics: Most respon-
dents were from Ontario, Canada (95.8%) and were physiotherapists (78.8%). Mean age was 49.4 (SD 9.2) years. The
majority identified as women (77.8%) and White-North American/European ethnicity (71.8%). No respondents identified as
North American Indigenous. Practice setting and clinical roles:Most reported current employment in an ERP role (76.4%).
There were inconsistencies regarding ERP title. The majority (80%) were working in hospital-based settings (80%). Across
all settings, 89.1% worked with adult populations, and provided either orthopaedic (54.5%) or rheumatology (40%) care.
Only 12.2% reported working in rural or remote settings. Health system integration: Respondents reported working in vari-
ous orthopaedic and rheumatology models of care including triage, interprofessional collaborative care programs and tran-
sition clinics from paediatric to adult care. Remuneration: Most funding models were from government sources (90.9%) with
almost half (47.2%) reporting an annual salary of at least $100,000 CAD.
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Conclusion:Most ACPAC ERPs are physiotherapists working in urban publicly-funded, hospital-based practices providing
adult orthopaedic and rheumatology care. Opportunity exists to maximize employment of existing graduates and further
expand ERP roles beyond hospital-based settings, and in rural and remote areas. Examples include family medicine clinics,
community-based clinics, geriatric care, and emergency departments. A small proportion of respondents identified as non-
white, with Indigenous individuals not represented in this workforce. There is value in targeting recruitment strategies to
attract program candidates representative of diverse ethnic backgrounds and inclusive of Indigenous populations.

Disclosure: L. Passalent: AbbVie/Abbott, 6, Novartis, 6, UCB, 2, 5; S. Leslie: None; A. Steiman: AstraZeneca,
6, GlaxoSmithKlein(GSK), 6, Pfizer, 5; C. Nielsen: None; D. Levy: None; R. Inman: AbbVie, 2, Eli Lilly, 2, Janssen,
2, Novartis, 2, Sandoz, 2.
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Background/Purpose: There is a lack of guidance surrounding integration of Advanced Practice Providers (APPs) into spe-
cialty practices utilizing interprofessional Models of Care (MoC). Due to current and projected workforce shortages com-
bined with rising patient need in the field of Rheumatology, multiple methods were utilized to engage both APP and
physician perspectives to develop a MoC specific to an academic Rheumatology practice. Initial goals included understand-
ing the current and desired MoC, as well as integration of APPs into optimized models.
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Methods: Utilizing a mixed methods sequential-exploratory design through a quality improvement lens, a blueprint for a
MOC re-design was developed and will be presented here. Quality Improvement (QI) strategies planned: 1. Needs assess-
ment 2. Baseline data collection 3. Dissemination 4. Team building 5. Implementation 6. Evaluation with ongoing improve-
ments as needed (Figure 1). Phases one through four were completed as part of this project with divisional consideration
for implementation of phases five and six in the future.

Results: In the needs assessment phase, we interviewed key stakeholders (divisional leadership) to develop shared goals
for the optimal MoC. These goals included quality of patient care, access, and addressing barriers at the patient, physician,
APP, environmental, and organizational levels. In the next phase, data collection, we distributed a survey to 12 physicians
and 8 APPs in our practice addressing eleven domains: 1. Models of Care 2. Physician 3. Appropriateness of an APP to
see 17 common Rheumatological diagnoses as a new or return visit 4. Logistical Considerations 5. Staff Utilization
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6. Provider Satisfaction 7. Telehealth Preferences 8. Patient Impact 9. Burnout Inventory 10. Work Life Balance and 11. Joy
in Work. During phase three, key findings were communicated with divisional leadership and then with clinicians and staff fol-
lowed by an iterative process for team building and design in phase four. Surveys showed low satisfaction with the current
MoC. These findings suggest that the APP is being utilized in variable MoC and that many physicians are dissatisfied with
current MoC. Additionally, strong preferences for parallel and independent practice, standardization of MoC, and a formal
structure that integrates the APP was preferred by both APPs and Physicians (Table 1). The top two clinician foci for the
MoC included quality of care and prevention of burnout. Clinicians agreed that the main barriers to implementing a MoC
were a lack of a well-defined and documented MoC, clinic space and communication. Based upon these findings, a pro-
posed team-based MoC was developed (Figure 2).

Conclusion: Using a mixed methods QI approach is effective to elicit clinical needs and barriers with significant clinician buy-
in. Improved understanding of clinicians’ desired MoC and what this MoC should focus on impacts team-based structures,
for which the APP is a critical component. As the role of the APP is predominantly geared towards the clinical mission,
improving full scope integration of the APP via MoC re-design in specialty practices, including Rheumatology, is pivotal to
improve the quality of patient care and access.

Disclosure: L. Carnago: None; K. Holbrook: None; D. Leverenz: Pfizer, 5, Rheumatology Research Foundation,
5, Sanofi, 2; N. Rivera: None; A. Dimsdale: None.
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Background/Purpose: Adherence to urate-lowering therapy (ULT) reduces the incidence of debilitating gout flares. Provid-
ing a cue for a behavior, reinforcing the behavior with a reward, and then repeating this process is known as the cue-
reward-repetition principle. Over time, cues become more important and rewards less because the activity becomes auto-
matic (a habit). We conducted a randomized, adaptive pilot trial to test whether leveraging cues and rewards to establish
medication taking as a habit improves adherence to ULT.

Methods: We enrolled adults 18 with gout and a uric acid level of >6mg/dL within 6 months, on a stable dose of ULT (allo-
purinol or febuxostat), who received rheumatology and/or primary care at a multisite medical center. Participants received
electronic pill caps and were randomized to 3 arms: 1) the nonadaptive intervention where they received assistance select-
ing a cue (e.g., "place your medication near your toothbrush") and a reward (charitable donation of $0.50/ULT adherent day)
with text message reminders about their cue and the amount donated every 4 days, 2) the adaptive intervention with the
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same strategy but the reward started at $0.25/ULT adherent day and was doubled at 6 weeks if adherence was 75% 3) the
control arm (pill cap monitoring only) (Fig. 1). The intervention ended at 12 weeks and adherence was monitored for the next
6 weeks. The primary outcome was adherence (number of times the pill cap was opened/number of doses prescribed per
day) at 18 weeks. Secondary outcomes included adherence at 12 weeks, changes in automaticity, medication-taking rou-
tines and intentions, and uric acid level from baseline. We interviewed 14 patients who completed the trial to understand their
experiences.

Results: Fifty-six individuals were randomized (non-adaptive arm (N=18), adaptive arm (N=20), and control arm (N=18))
(Fig. 1). Participants were 21% female, 81%White, 15% Black, 8% Latinx with similar demographics across arms (Table 1).
The mean (SD) baseline uric acid was 7.47 (1.55) mg/dL. We did not observe statistically significant improvement in ULT
adherence across intervention arms at 18 weeks (primary outcome) or at 12 weeks (secondary outcome) (Table 2). Mean
(SD) adherence at 18 weeks was 0.79 (0.23) in the nonadaptive arm, 0.83 (0.18) in the adaptive arm, and 0.76 (0.26) in
the control arm. Compared to the control arm, automaticity scores were higher post vs. pre intervention for the non-adaptive
arm (p< 0.001) but not the adaptive arm (p=0.45); changes in other secondary outcomes were not significant. Exit interviews
revealed limited intervention impact due to preestablished medication-taking habits, independent reasons to take ULT
(e.g., prevention of painful gout flares) and ineffective reward (charity donation). Participants in all groups noted awareness
of being monitored with the pill caps.

Conclusion:We did not observe significantly improved adherence to ULT among individuals enrolled in this habit formation
intervention. High adherence in all arms and small sample size limited power. Larger studies over longer time frames are
needed in diverse patient populations with varied baseline adherence to understand whether leveraging automaticity can
enhance medication-taking behaviors.

Disclosure: C. Feldman: BMS Foundation, 5, Curio Bioscience, 12, My husband is one of the founders and will receive
equity (but has not received anything to date)., OM1, Inc., 2, Pfizer, 5; K. Crum: None; K. Hanken: None; C. Fontanet:
None; E. Sears: None; T. Oduol: None; S. Vine: None; J. Mastrorilli: None; G. Bhatkhande: None; J. Lauffenburger:
None; R. Oran: Blue Cross Blue Shield of Massachusetts, 3; T. Robertson: None; W. Wood: None; N. Choudhry:
Decipher Health, 2, 8, RxAnte, 2, 11, Veracity Healthcare Analytics, 2.
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Background/Purpose: Social determinants of health (SDoH) contribute to inequities in rheumatic disease care and out-
comes. Most SDoH screening occurs in primary care where resources may exist to meet related needs. Individuals with
rheumatic conditions receive extensive care in the subspecialty setting where SDoH are infrequently documented and infra-
structure to address needs is often lacking. We implemented SDoH screening in 9 rheumatology clinics to determine feasi-
bility, associated factors, and the ability to address SDoH needs in a subspecialty setting.

Methods:We implemented an electronic health record-based SDoH questionnaire at e-check in, or on arrival with an iPad,
at 3 hospital-based adult rheumatology clinics and 6 satellite clinics. To ensure sufficient resources to meet needs uncov-
ered, we first focused on visits for RA, then expanded to other rheumatic conditions. Patients screened within the year in pri-
mary care were not rescreened, however our team responded to incompletely addressed needs. Patients who indicated
SDoH needs received resource sheets in their primary language and those requesting assistance received outreach from
the rheumatology-based community resource specialist (rCRS). Rheumatologists and primary care physicians were
informed of their patients’ needs and actions taken to address them. We assessed prevalence of SDoH needs, used multi-
variable logistic regression to examine factors associated with ≥1 SDoH need (vs. 0), and used multilevel, multivariable logis-
tic regression to examine the association between census tract social vulnerability index (SVI) quartile and presence of
needs, adjusting for demographics. We categorized actions taken by the rCRS.

Results: From 6/23/22-4/18/23, 7,146 adults (≥18 years) completed the SDoH questionnaire. 6,309 (88%) were associ-
ated with rheumatology visits and 837 (12%) with primary care and re-reviewed in rheumatology. There were 2,015 SDoH
needs among 1,143 (16%) patients; 120 others requested resources without specifying needs. SDoH needs varied by
demographic factors and insurance status (Table 1). 417 (36% of patients with needs) indicated food insecurity,
340 (30%) had difficulty paying utility bills, 297 (26%) had difficulty paying for medications (Fig. 1). We observed significantly
higher odds of ≥1 SDoH need vs. no needs among Black (vs. White) and Hispanic (vs. non-Hispanic) individuals, Medicaid
andMedicare beneficiaries (vs. Commercially insured) and Spanish speakers (vs. English) (Table 1). While SDoH needs were
present among individuals in all neighborhoods, living in the most vulnerable SVI quartile (vs. the least) was associated with
4.92 times higher odds (95% CI 1.43-16.92) of SDoH needs. The rCRS connected patients to varied resources to address
needs (Table 2).

Conclusion: Screening and addressing SDoH in rheumatology clinics is feasible and has revealed a significant burden of
needs not being met elsewhere. While needs were concentrated among individuals living in more vulnerable neighborhoods
and among historically marginalized populations, they were not limited to these groups suggesting the importance of inclu-
sive screening and connections to resources to improve care for all patients.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) represent a breakthrough in cancer therapies. However, ICIs
may be associated with significant immune-related adverse events (irAEs), including rheumatic irAEs. The frequency, sever-
ity, and treatment of rheumatic irAEs are not well characterized among racial and ethnic minorities. Accordingly, we

Table 1. Characteristics Among Patients at LAG and KMC with irAEs vs. No irAEs
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investigated the nature of rheumatic irAEs among patients treated with ICIs and subsequent referrals to rheumatologists at
2 medical centers located in the same geographic region of Los Angeles, both staffed by faculty from the samemedical school:
Los Angeles General Medical Center (LAG), a safety-net public hospital, and Keck Medical Center (KMC), a private hospital.

Methods: The electronic medical records of patients 18+ years of age seen at LAG and KMC from May 2015 through May
2021 were screened for treatment with ICIs (nivolumab, pembrolizumab, and/or atezolizumab) by ICD-10 codes, and
613 individual patients (136 at LAG and 477 at KMC) were identified. Of these patients, 30 (22.1%) and 74 (15.5%) devel-
oped irAEs at LAG and KMC, respectively. We compared patient demographics, type of iRAEs, and cancer outcomes
between the irAE and no-irAE groups at each institution. Among the 30 + 74 patients with irAEs, we identified 23 patients
(n=8, 5.9% at LAG; and n=15, 3.1% at KMC) who developed rheumatic irAEs. We compared referral rates to a rheumatol-
ogist and management of rheumatic iRAEs between these 2 groups.

Results: No significant differences in demographics and comorbidities were detected between the irAE and no-irAE groups
at either institution (Table 1). Across both medical centers, the most common rheumatic irAEs were arthritis (70.0%) followed
by myositis (13.0%). Compared to patients at KMC, patients at LAG with rheumatic iRAEs were more likely to be of Hispanic
ethnicity (62.5% vs. 13.3%, p=0.068), less likely to be referred to a rheumatologist (12.5% vs. 62.5%, p=0.013) and more
likely to be treated with steroid monotherapy for management of rheumatic iRAEs (37.5% vs. 12.5%, p=0.466). There were
no significant differences in cancer outcomes between patients with rheumatic iRAEs at each institution (Table 2).

Conclusion:While ICIs have revolutionized therapy for many different types of cancers, they may lead to the development of
significant iRAEs, including rheumatic irAEs. To our knowledge, this is the first study to investigate differences in rheumatic
irAEs between a public and a private institution located in the same geographic region and staffed by the same group of phy-
sicians. The significantly lower rate of referral to rheumatologists among patients with rheumatic irAEs at a public medical
center compared to patients at a neighboring private institution raises concern for health care disparities between patients
seeking care at a private vs public institution. Studies with larger cohorts of racially and ethnically diverse patient populations
are necessary to enhance our understanding of rheumatic irAEs and to ensure equitable care for all patients.

Disclosure: L. Kobashigawa: None; N. Zagelbaum: None; K. Ruddy: None; M. Delgado: None; B. Rai: None;
V. Gevorgyan: None; K. Mortezaei: None; W. Stohl: GSK, 5, Pfizer, 5; E. Taylor-Albert MD: AliveCor, 3, 4.

Table 2. Demographics and Outcomes Among Patients with Rheumatic iRAEs
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Background/Purpose: Rheumatoid Arthritis (RA) is a chronic autoimmune disease that requires access to subspecialty
care. Although Canada has a universal healthcare system, there are complex and interrelated factors that lead to inequitable
healthcare access and delivery. These factors are particularly relevant to Canada’s geographically dispersed First Nations
People (FN), who bear a disproportionate burden of RA and its complications. In the context of a longitudinal study of RA
onset in a FN population, we sought to identify factors that influence access to healthcare in a cohort of FN RA patients
and their First-Degree Relatives (FDR).

Methods: A longitudinal cohort of FN RA patients (n = 214) and their FDR (n = 617) was recruited between 2005 and 2017
to participate in a prospective study of RA risk in the FDR (total n = 831). Study participants were recruited in both urban and
rural locations in Manitoba, Canada. The study enrollment visit included a healthcare access survey which measured access
on a Likert scale (Figure 1). Overall access difficulty was determined using a binary variable, where if any of the 7 questions
scored moderate or higher, the individual was deemed to have ’access difficulty’, otherwise they were classified as ’ade-
quate access’. Modified health assessment questionnaire (mHAQ) and disease duration were collected for RA patients.
Data were analyzed using chi-square test and logistic regression.

Figure 1: Access to care questionnaire.
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Results: Overall, RA and FDR participants living in rural communities reported more difficulties with healthcare access com-
pared to urban dwellers (overall access difficulty, 53.5% vs 33.5%, p< 0.0001), and rural RA patients reported more access
difficulty than unaffected rural FDR (Figure 1A, 66.9% vs 50.5%, p=0.002). In contrast, there were no differences reported
between RA patients and FDR living in urban locations (Figure 2B). In the entire RA cohort, no differences in access were
reported based on disease duration, age, or sex, although those with higher mHAQ scores tended to report worse access.
A logistic regression model of the entire RA and FDR cohort suggested that variables which independently associated with
healthcare access difficulty were female sex (Figure 2A, OR 1.47, 1.07-2.01), older age (OR 1.51, 1.12-2.04) and living in a
rural community (OR 1.99, 1.45-2.71). The model suggested that females living in rural locations, irrespective of an RA diag-
nosis, were particularly disadvantaged for healthcare access, but also that males with an RA diagnosis experienced sub-
stantially more access difficulty compared to FDR males (Figure 2B).

Conclusion: Perceived difficulties in accessing healthcare were reported more frequently in FN RA patients as well as their
unaffected at-risk FDR who were living in rural locations compared to those living in urban locations. We also identified
sex, age and location of residence-based differences in perceived healthcare access for FN persons irrespective of disease
state. In order to achieve equitable healthcare delivery in the context of a universal healthcare system, interventions to
address geographic factors, such as transportation and availability of healthcare providers, need to also incorporate com-
plex factors related to sex, gender and age.

Figure 2: Poor access to care in First Nation RA patients is restricted to rural communities. (A) Overall access difficulty in RA patients compared to
first-degree relatives (FDR) in rural communities. (B) Overall access difficulty in RA patients compared to first-degree relatives (FDR) in the urban
setting. Differences calculated by chi-square test.

Figure 3: Poor access to care in First Nations RA patients and first-degree relatives is predominantly mediated by older age, female sex and living in
a rural community. (A) Results of a logistic regression analysis that included the variables Age, Sex, RA diagnosis, and timing of the visit displaying
ORwith 95% confidence interval. Statistically significant ORwere observed for age, sex and rural. (B) Effects plots for logistic regression interaction
term between Sex and RA diagnosis. Differentially poor access was observed for males with RA, while females with RA and FDR displayed similar
access.
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Background/Purpose:Medication nonadherence is a challenging issue in the management of systemic autoimmune rheu-
matic diseases (SARDs), leading to poor clinical outcomes. Although it is complex and multifaceted, cost is a significant bar-
rier to medication adherence. We investigated cost-related medication burden in patients with SARDs, compared to that in
patients without SARDs in a large diverse cohort across the U.S..

Methods: Among the participants with baseline survey and electronic health records in the All of Us (AoU) research program
v7, we identified patients with SARDs who had ≥2 International Classification of Diseases (ICD)-9/10 and Systematized
Nomenclature of Medicine (SNOMED) codes ≥ 60 days apart within two years.Cost-related medication burden was
assessed in 3 ways using self-reported questionnaire data collected at enrollment: 1) unaffordability of prescription medi-
cines, 2) cost-related medication nonadherence—skipping medications, taking less medicines, or delaying filling a prescrip-
tion, and 3) cost-reducing strategies—asking for a lower cost medication, buying prescription drugs from another country,
or using alternative therapies. Self-reported responses to each question were compared between patients with and without
SARDs using Chi-squared tests. Logistic regression analyses calculated odds ratios (ORs), adjusting demographic, socio-
economic, and multiple clinical factors.

Results: Among respondents who fully answered these questionnaires, a total of 4,428 SARDs patients and 110,109 par-
ticipants without SARDs were analyzed (Table 1). Patients with SARDs had lower socioeconomic status than those without
SARDs. Among those with SARDs, 18.2% did not get prescription medicines due to cost, whereas this was 11.6% of those
without SARDs (Figure 1). 18.7% of those with SARDs vs. 12.8% without SARDs reported cost-related medication nonad-
herence, while 29.9% with vs. 25.2% without SARDs reported using medication cost-reducing strategies. After adjusting for
multiple demographic and clinical factors, patients with SARDs had 1.6-fold (95% CI 1.4-1.7) odds of reporting unaffordabil-
ity of prescription medicines, 1.5-fold (95% CI 1.3-1.6) odds of reporting cost-related medication nonadherence, and
1.2-fold (95% CI 1.1-1.3) odds of reporting using cost-reducing strategies, than those without SARDs (Figure 2). Full adjust-
ment reduced the odds of all 3 cost-reducing behaviors the most for those with SLE, likely as this is a younger, more diverse
population of lower socioeconomic status than other SARDs groups.

Conclusion: Higher proportions of patients with SARDs self-reported unaffordability of prescription medicines, cost-related
medication nonadherence, and cost-reducing strategies than did patients without SARDs in the large AoU research pro-
gram, even after adjusting for multiple demographic and clinical factors. Ongoing research is investigating how cost-related
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medication burden influences adherence and clinical outcomes for patients with SARDs. Clinicians and other stakeholders
should consider the financial burden of medications faced by patients with SARDs to improve medication adherence and
thus clinical outcomes.

Disclosure: J. Yee: None; C. Feldman: BMS Foundation, 5, Curio Bioscience, 12, My husband is one of the founders
and will receive equity (but has not received anything to date)., OM1, Inc., 2, Pfizer, 5; E. Oakes: None; J. Ellrodt: None;
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Background/Purpose: The development of biologic and targeted synthetic (b/ts)DMARDs contributed to improved treat-
ment outcomes in rheumatoid arthritis (RA). However, high medication costs may limit their use. Previously we showed less
b/tsDMARD use in countries with a lower socioeconomic status (SES), than in countries with higher SES. Here we take a
more detailed look at b/tsDMARD use across countries and explore cross-country relationships between Gross Domestic
Product (GDP)-per-capita, indicators of b/tsDMARD use and disease outcomes in RA-patients

Methods: This multinational, observational study included countries contributing ≥100 patients using b/tsDMARDs, with
available follow-up, to one of two registries: METEOR, an international registry capturing daily practice data of patients with
a clinical diagnosis of RA, and JAK-POT, an investigator-initiated collaboration between national registries aiming to evaluate
clinical aspects of b/tsDMARDs in RA. On a per-country basis, mean DAS28 was calculated from the last available follow-up
visit per patient. B/tsDMARD usage was determined as mean time to start b/tsDMARD therapy since date of diagnosis,
number of b/tsDMARDs tried per patient and duration of b/tsDMARD therapy. To calculate the time to start a first
b/tsDMARD per country included from JAK-POT, only bionaïve patients were included. Possible associations between
GDP per capita, indicators of b/tsDMARD use and DAS28 were tested using univariable linear regression. Regression coef-
ficients (β) are interpreted as the numerical increase in the outcome per one point increase in the predictor.
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Results: Data from 25,832 patients from 17 different countries showed varying b/tsDMARD prescriptions. GDP-per-capita
ranged from 6505 (India) to 93350 Intl$ (Ireland). Time to start b/tsDMARD therapy ranged from 0.5(Austria) to 11.1 (Finland)
years. Mean number of b/tsDMARDs tried per patient ranged from 1.0 (Turkey) to 2.4 (Switzerland). Duration of b/tsDMARD
therapy ranged from 0.9 (India) to 5.5 (Portugal) years (fig 1). Baseline DAS28 ranged between 3.7 and 6.1, but was not
related to any of the indicators of b/tsDMARD use: time to start a b/tsDMARD β 0.08 (95% CI -0.7; 0.9), number of pre-
scribed b/tsDMARDs β 0.06 (95% CI -0.03; 0.2), duration of b/tsDMARD treatment β 0.1 (95% CI -0.3; 0.5).No statistically
significant associations were observed between GDP-per-capita and time to start b/tsDMARD therapy (fig 1A, β 0.09 CI
95% -0.7; 0.9), number of b/tsDMARDs tried per patient (fig 1B, β 0.07 CI 95% -0.02; 0.2) or duration of b/tsDMARD ther-
apy (fig 1C, β 0.1 CI 95% -0.3; 0.5). None of the indicators of b/tsDMARD prescription were significantly related to DAS28 at
the end of follow up: time to start a b/tsDMARD β 0.02 (95% CI -0.05; 0.1), duration of b/tsDMARD therapy β -0.03 (95% CI
-0.2; 0.1) and number of b/tsDMARDsβ -0.03 (95% CI -0.6; 0.6).

Conclusion: This study showed varying b/tsDMARD prescription behavior and disease activity across 17 countries world-
wide. Overall, differences in b/tsDMARD prescription behavior was not related to socioeconomic welfare and disease activity
at a country level. This seems to indicate that once patients start a b/tsDMARD, socioeconomic welfare has less impact on
b/tsDMARD use.

Disclosure: I. Nevins: None;D. COURVOISIER: None;A. Finckh: None;R. Fritsch-Stork: None;D. Nordstrom: Abb-
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Novartis, 5, Pfizer, 5; S. Dinescu: None; A. Garcia: None; M. Oztas: None; Z. Rotar: None; K. Salomon: None;
A. Chopra: None; D. Vega Morales: None;M. De Buck: None; D. Choquette: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Eli Lilly,
2, 5, 6, Fresenius-Kabi, 2, 5, 6, JAMP pharma, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sandoz, 2, 5, 6, Tevapharm, 2, 5, 6;
R. Conway: AbbVie/Abbott, 5, 6, Celltrion, 5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novar-
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Background/Purpose: Pain is a common complaint seen in many autoimmune rheumatologic conditions, along with
decreased function and decreased sense of well-being. Pain is a highly person-specific symptom without well-validated bio-
markers, making it difficult to assess and use as a standardized metric in guiding immune modulatory therapy. Multiple lines
of evidence suggest that rural-dwelling patients may conceptualize and relay pain differently than non-rural-dwelling
patients, which may complicate the delivery of optimal care and further healthcare disparities. Within a clinic that serves pre-
dominantly rural-dwelling patients, we aim to determine if rural-dwelling status correlates with self-reported levels of pain,
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function, and sense of well-being in patients with autoimmune rheumatologic diseases. We additionally aim to determine if
there is a statistically significant difference in functional activity, pain levels, and sense of well-being between rural-dwelling
patients and non-rural-dwelling patients. These correlations will empower quality improvement initiatives within our clinic.

Methods:We correlate rurality with elements of the RAPID-3 form. Rurality is determined by RUC (Rural-Urban Commuting)
Codes based on the patient’s home address. Using RUC, patients were classified into four categories: (1) urban, (2) large
rural town, (3) small rural town, and (4) isolated small rural town. The RAPID-3 is a validated questionnaire consisting of three
parts: (1) functional status, (2) pain level, and (3) global well-being. All items are self-reported by patients.

Results: Among the 265 rheumatology patients seen between May 1, 2022, to November 1, 2022, 110 were urban-
dwelling and 155 were rural-dwelling (large [82], small [27], or isolated [46]).Percentages of self-reported gender and ethnic-
ity/race (Non-Hispanic White, Hispanic, Black) were comparable as well as average age. Isolated rural-dwelling patients had
the highest degree of dysfunction (13.76/20) and sense of poor well-being (5.27/10) compared to small rural-dwelling
patients (6.44/20 and 3.89/10, respectively), who had the lowest degree of dysfunction and poor sense of well-being, and

Pie chart displaying the proportion of patients in each rurality classification.

Dot plot displaying the geographic distribution of patients’ homes seen at the VA Rheumatology Clinic in Iowa City, IA

2003



urban-dwelling patients (7.07/20 and 4.31/10, respectively) [p-value< 0.01).In contrast, dwellers of large rural towns report
the highest levels of pain (4.84/10) compared to those in isolated rural communities, who had the lowest (4.16/10).However,
differences in levels of pain were not statistically significant.

Conclusion: In this clinic, there exist healthcare disparities in measuring pain, dysfunction, and sense of well-being among
rural-dwelling patients with autoimmune rheumatologic diseases. Those that live in isolated rural communities tend to report
lower amounts of pain despite having higher levels of poor well-being and dysfunction, compared to those living in larger
rural and urban settings. These findings suggest that we may be systematically underestimating the burden of pain in
patients living in isolated rural communities that obtain care through our clinic. These results empower quality improvement
initiatives to better solicit pain and dysfunction among rural-dwelling patients.

Disclosure: L. Yang: None; B. Kumar: None; M. Swee: None.
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Background/Purpose: Structural racism pervades U.S. history with continued effects on health inequities. Residential seg-
regation serves as an example, where redlining maps outlined areas with high concentrations of Black and immigrant resi-
dents as hazardous for investment, which precluded access to mortgages and home ownership. This exclusionary

Bar graphs depicting differences in self-reported function, pain, and global well-being across groups.
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Figure 1. Current distribution of individuals with rheumatic conditions receiving care in a Massachusetts-based multihospital medical system on a
1930s Home Owners’ Loan Corporation redlining map
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disinvestment in communities of color has led to the racial wealth gap. We studied the effects of historical redlining policies
and present-day racialized economic segregation, measured by the Index of Concentration at the Extremes (ICE), on missed
outpatient appointments, an indicator of access to sustained care, among individuals with rheumatic conditions.

Methods: Using a multihospital clinical data repository, we identified adults 18 years with New England addresses and
1 ICD-10 code for a rheumatic condition who received rheumatology care within 3 years of 1/2023. We defined the index
date as the date of the third code for the same rheumatic condition and the baseline period as one year prior to the index
date. Home addresses were geocoded and overlaid with 1930s Home Owners’ Loan Corporation (HOLC) redlining vector
files. The ICE for extreme high vs. low combined racial and income polarization at the census tract level was constructed
using 2021 American Community Survey data. We used multilevel, multinomial logistic regression models to examine the
odds of 1-3 and 4 missed outpatient appointments (Ref.=0) over 2 years post index date separately by historical HOLC
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grade (A “best” to D “hazardous”) and ICE quintile (most deprived (Q1) to most privileged (Q5) area for combined race and
income), adjusting for demographics, insurance, and comorbidities.

Results: Among 5,598 individuals with rheumatic conditions, 1,935 had SLE/connective tissue disease, 2,800 inflammatory
arthritis, 1,152 crystalline arthritis, and 3,009 osteoarthritis. The mean age was 63 (SD 16) years, 70% were female, 12%
Black, and 4% Hispanic (Table 1). 23% lived in the most historically redlined areas (Figure 1), and 33% in areas with the
most extreme present-day racialized economic deprivation (ICE Q1). Among 1,780 individuals living in ICE Q1 areas, 96%
were in areas that were historically deemed hazardous (HOLC D) or declining (HOLC C). 1,915 (34%) individuals had
0 missed appointments, 1,783 (32%) had 1-3, and 1,900 (34%) had 4. Accounting for individual-level factors, patients living
in the most historically redlined areas vs. the least had 1.79 times greater odds (95% CI 1.22-2.62) of 4 missed appoint-
ments. Individuals living in areas with the greatest concentration of lowest-income Black households vs. highest-income
White households had 2.27 times greater odds (95% CI 1.77-2.90) of 4 missed appointments (Table 2).

Conclusion: Individuals with rheumatic conditions living in historically redlined areas and current areas with highly concen-
trated racialized economic deprivation had significantly greater odds of repeated missed appointments. Legacies of residen-
tial segregation persist and contribute to rheumatic disease disparities. Policy interventions that dismantle structural racism
are needed to address inequities in consistent access to care for patients with rheumatic conditions.

Disclosure: S. Yang: None; L. Santacroce: None; C. Feldman: BMS Foundation, 5, Curio Bioscience, 12, My hus-
band is one of the founders and will receive equity (but has not received anything to date)., OM1, Inc., 2, Pfizer, 5.
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Background/Purpose: The randomized controlled trial (RCT remains a most important research tool and a necessary doc-
ument for drug licensing. Informed consent is an integral component of this tool. Its exact wording is not currently in the pub-
lic domain as we and others had previously voiced (1, 2). Such transparency is important not only from the point of
maintaining the public trust but also for an organized skepticism, an essential element of scientific inquiry (3). Moreover,
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we had also indicated that this transparency was even more important in safety outcome trials (SOTs) (4). We have the
impression that such SOTs are becoming more frequent and, in some, the outcome measure can be as severe as stroke
or death. We aimed to tabulate the temporal frequency of RCTs with the primary outcome of primarily safety versus primarily
efficacy, in 4 mainline general medicine journals.

Methods: RCTs published in 1990-1991 vs 2019-2020 in NEJM, JAMA, LANCET and BMJ were surveyed by 2 indepen-
dent reviewers (AO, SNE). Phase 1-2 RCTs, post-hoc analyses of RCTs and RCTs reporting long term follow-up data were
excluded. RCTs with an undisputable study aim and a primary endpoint of efficacy with no appreciable risk of harm to the
patients were defined as an ’A trial’. Those trials in which we unanimously considered the presence of serious harm to the
enrolled patients were defined as a ’B trial’. The trials that we could not unanimously decide whether to designate as an A
or B, were called a ’C trial’. Discrepancies were resolved after discussion with HY and if there was no consensus, the trial
was designated as ’non-A’. We compared the frequencies of the types of RCTs published in 1990-1991 vs 2019-2020.
Other salient features of these RCTs were also tabulated. Of these, only data related to the intensive care unit (ICU) settings
are presented in this abstract.

Results: There were 309 RCTs published in 1990-1991 and 600 RCTs published in 2019-2020. 19 RCTs on COVID-19
infection were excluded for fair comparisons. As seen in the Table there was a significant increase in the number SOTs in
the later years. Moreover, the number of ICU trials, a setting in which obtaining informed consents can often be problematic,
evento the degree of being post-hoc, were significantly increased.

Conclusion: There is a significant increase in the number of SOTs. Moreover, more RCTs are conducted in the ICUs. We re-
emphasize that the informed consents of all RCTs, particularly those related to the SOTs should be in the public domain. We
strongly consider that such action is necessary a. to continue receiving the necessary public trust for scientific inquiry and
b. for adequately addressing the organized skepticism of our peers.
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Background/Purpose: Despite the documented efficacy of joint replacement surgery (JRS) for the management of refrac-
tory hip or knee osteoarthritis (OA), multiple studies have documented lower rates of JRS among Black patients with refrac-
tory hip or knee OA. The purpose of this research is to investigate how differences in patient characteristics, cultural
characteristics, outcomes after joint replacement surgery (JRS), and structural barriers between Black and White patients
may affect the decision to undergo JRS and how those decisions contribute to differences in utilization in JRS.

Methods: Original searches ran on April 8, 2019, April 7, 2020 and updated October 11, 2022 in the following databases:
Ovid MEDLINE (ALL - 1946 to Present); Ovid EMBASE (1974 to present); and The Cochrane Library (Wiley). Our population
of interest was black patients with hip and/or knee OA, our comparator was white patients with hip and/or knee OA, and our
primary outcome was disparities in decisions regarding JRS. We registered the protocol under the PROSPERO international

Figure 2: number of articles by category in joint replacement decision making model.

Figure 1: model for evaluating disparities in joint replacement surgery.
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register and followed the Preferred Reporting Items of Systematic reviews and Meta-Analyses (PRISMA) guidelines. We
included any articles which fit within our model (Figure 1).

Results: Searches across the chosen databases retrieved 21,390 results, 14,252 after results after de-duplication,
351 pulled for full text, and 96 selected for inclusion in this review. We then categorized these articles using our conceptual
model (Figure 1): 17 in patient characteristics, 17 in cultural characteristics, 55 in joint replacement outcomes and 35 in
structural barriers. We further subclassified articles within each category, as outlined in Figure 2.

Relative to white patients, Black patients had higher levels of pain catastrophizing, disability, lower levels of physical function,
longer length of stay post total knee arthroplasty (TKA) and total hip arthroplasty (THA), increased ED visits post THA and
TKA, decreased proportions of JRS performed as outpatients, higher rates of discharge to post-acute care facilities, and
higher risk of revision after TKA. In certain analyses, the effect of race was shown to be mediated by socioeconomic disad-
vantage and comorbidity burden.

Conclusion: Preliminary review of the data finds that Black patients undergo JRS at lower rates than White patients. While
some of this difference can be explained by lower preference for JRS vs. other arthritis treatments among Black patients,
there are significant structural, financial, provider and patient factors that contribute to this difference. Some of these factors
could be targeted for intervention to improve access to JRS for Black patients. The articles included for review primarily
investigated differences in joint replacement outcomes and structural barriers, with less research studying baseline patient
and cultural characteristics.

Disclosure: M. Krall: None; S. Good: None;C. Brantner: None;D. Pearce-Fisher: None; S. Goodman: NIH, 5, Novar-
tis, 5;M. Parks: None; P. Sculco: DePuy Synthes, 2, EOS Imaging, 2, Intellijoint Surgical, 2, 5, Lima Corporate, 2, Zim-
mer Biomet, 2, 5; C. Kahlenberg: None; A. Premkumar: None; M. Demetres: None; J. FitzGerald: None.
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Background/Purpose: Despite the proven cardioprotective benefits of statin therapy in RA, concern for statin-associated
muscle symptoms (SAMS) might deter clinicians from prescribing them to DM/PM patients with Hyperlipidemia (HLD), par-
ticularly those with disease-derived myopathy. This analysis aims to quantify and compare the initiation rates of statin ther-
apy in patients with RA-HLD and DM/PM-HLD, with a focus on whether a diagnosis of DM/PM leads to the
underutilization of these drugs.
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Methods: Utilizing the TriNetX Research Network, we analyzed de-identified electronic health records from U.S.-based enti-
ties over the last five years. Inclusion criteria required the HLD diagnosis to follow the initial RA or DM/PM diagnosis by one
day to five years. All patients included were on immunosuppressive medications, and we excluded patients with a second
autoimmune disease diagnosis or on treatment with lipid-lowering medications other than statins. The detection of NormRx
code for HMG CoA reductase inhibitors identified statin initiation. The analysis considered the HLD diagnosis (Index Event)
point following RA or DM/PM diagnosis and the succeeding one month to five years (Time Window). Propensity score
matching was employed for age, race, sex, ethnicity, cardiovascular risk factors, and cardiovascular diseases. TriNetX

Statin initiation following HLD diagnosis among RA-HLD and DM/DM-HLD

Baseline characteristics of RA-HLD and DM/PM-HLD before and propensity score matching
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software aided in cohort matching and statistical computations. The measure of association was the Risk Ratio of statin ini-
tiation post the Index Event. A confidence interval of 95% was used, with a significance level of p < 0.05 (2-sided).

Results: The study included 16,590 RA-HLD and 576 DM/PM-HLD patients from 2018-2023, with average ages at HLD
diagnosis being 62 (RA-HLD) and 58 (DM/PM-HLD). Both groups were predominately female and of White race (75% RA-
HLD and 71%DM/PM-HLD), with a higher proportion of Black and Asian patients in the DM/PM-HLD cohort (Table 1). Statin
initiation therapy was significantly higher among the RA-HLD cohort (20.6%) compared to the DM/PM-HLD cohort (12.4%)
[CI 4.96%,11.46%, p < 0.0001], excluding those already on statin therapy. This trend persisted even with propensity score
matching, with initiation rates of 19.6% for the RA-HLD groups and 12%, for the DM/PM-HLD groups [CI 2.51%, 12.61%, p
0.003] (Table 2). Regarding specific statin therapy, Atorvastatin was more commonly detected in the RA-HLD group (13% vs
8.5%), while Fluvastatin was more prevalent in the DM/PM-HLD cohort (1.73% vs 0.6%). Notably, Simvastatin nor Pitavas-
tatin were not detected to DM/PM-HLD patients, whereas rates of Pravastatin, Rosuvastatin, and Lovastatin were similar
among both groups (Table 3).

Conclusion: Despite the inherent limitations of an electronic health records-based database this study shows a concerning
signal of disparity in statin initiation rates in DM/PM-HLD compared to RA-HLD patients. These results emphasize the urgent
need for improved cardiovascular disease risk assessment and the development of guidelines for targeting DM/PM-HLD
patients. Future research should explore factors contributing to this under-treatment and evaluate the potential risks and
benefits of utilizing statins in this unique patient population.

Distribution of statin NormRX codes among RA-HLD and DM/PM-HLD cohorts
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Background/Purpose: IgG4-related disease (IgG4-RD) is a multi-organ fibroinflammatory disease with an autoimmune
basis that can affect essentially any organ. Differences in phenotypic expression between males and females have been
observed in case series features of individual organ involvement. We aimed to characterize sex differences in IgG4-RD using
baseline data from the Massachusetts General Hospital (MGH) IgG4-RD cohort.

Methods: Subjects were recruited between 2008 and 2023 and classified by ACR/EULAR Classification Criteria. Age
at diagnosis, disease activity, treatment status, organ involvement, pre-treatment laboratory values, and blood plasma-
blast concentrations were collected at baseline. Active disease was defined as IgG4-RD-associated inflammation in at
least one organ, such that the IgG4-RD Responder Index score was > 0. Laboratory values are reported only on
patients who had active IgG4-RD and were untreated at baseline. The study was approved by the MassGeneral
Brigham IRB.

Results: Of the 564 participants enrolled in the MGH Registry for IgG4-RD, 328 fulfilled ACR/EULAR Classification Criteria
and were included. There was a strong male predominance: 226 males (69%) versus 102 (31%) females [Table 1]. This
M:F ratio of 2.2:1.0 contrasts markedly with both that of the general population (1:1) (P < 0.001) and our general clinic pop-
ulation (0.4:1.0) (P < 0.001). Male patients were five years older on average at the time of diagnosis (61.6 vs 56.6; P < 0.01)
and disproportionately more likely to have involvement of the pancreas, kidneys, lymph node, aorta, large blood vessels,
coronary arteries, and retroperitoneum. Females had higher involvement in the lacrimal and submandibular glands than
males (for all organ involvement comparisons, P < 0.05) [Figure 1]. We examined laboratory values in 127 (39%) subjects
who had active IgG4-RD and were untreated at baseline. Males were more likely to be serologically active at baseline as
defined by serum IgG4, IgG1, and IgE concentrations. The mean serum IgG4 concentration in males was 620 mg/dl
(±684) versus 412 mg/dl (±543) for females (P = 0.095). Forty-seven percent of males had serum IgG4 concentrations
5 times the upper limit of normal (ULN), compared with 29% of the female subjects. Male subjects also had higher mean
concentrations of IgE and IgG1 [Table 1]. Mean serum lipase values were lower among the male subjects (P = 0.020). A
greater degree of plasmablast expansion was observed in males [Figure 2].

Conclusion: In its predilection for affecting males more often than females, IgG4-RD bears a striking contrast to most
other forms of autoimmune disease, which typically have strong female predilections. Male patients with IgG4-RD also
appear more likely than females to have multi-organ involvement, to have disease affecting major organs, and to be
serologically active as defined by immunoglobulin concentrations in the blood. The lower lipase levels observed in
males are consistent with greater degrees of pancreatic damage. Further study is required to understand these sex
differences.
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Table 1. Demographics and Baseline Laboratory Values, By Sex

Figure 1. Organ Involvement in female and male patients with IgG4-RD
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Background/Purpose: Compared to non-Hispanic White children, Black children diagnosed with juvenile idiopathic arthri-
tis (JIA) have more severe disease at diagnosis and worse outcomes, such as long-term disability. We aimed to determine if
time to JIA diagnosis was longer in Black and Hispanic/Latinx populations and helped explain higher disease activity scores
in minoritized populations.

Figure 2. Plasmablast quantitation plot of females and males with active and untreated IgG4-RD
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Figure. Time to JIA diagnosis in the CARRA Registry by race and ethnicity. Kaplan-Meier curves were generated to represent days from symptom
onset to JIA diagnosis among US participants of the CARRA Registry, stratified by Non-Hispanic White children (blue), Hispanic/Latinx children
(light purple dash), Non-Hispanic Black children (green dots), and Non-Hispanic Asian (cyan dash and dots).

Table 1. Select characteristics of the study population. NH, Non-Hispanic; IQR, interquartile range; JIA, Juvenile Idiopathic Arthritis; RF, rheuma-
toid factor; RUCA, Rural-Urban Commuting Area. 1 P-values from chi-square testing unless indicated; 2 P-values fromWilcoxon rank-sum testing;
3 Highest level of education completed by parent/guardian; 4 Oligoarticular JIA or RF- polyarticular arthritis; 5 Enthesitis-related arthritis (ERA) or
psoriatic arthritis (PsA).
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Methods:We performed a retrospective cohort study using the CARRA registry, which contains sociodemographic, clinical,
and patient/caregiver-reported data on children with pediatric-onset rheumatic diseases across the US and Canada. Eligible
participants needed to have JIA, live in the US, and have complete data on self-reported race, ethnicity, and dates of symp-
tom onset and diagnosis. We compared time to diagnosis among children in different racial and ethnic groups using Wil-
coxon rank-sum testing, Kaplan-Meier curves, and multivariable Cox regression adjusted for age, sex, insurance type,
self-reported household income and parental education, JIA type, calendar year of diagnosis, presence of uveitis, and local
area-linked urban-rural status and socioeconomic disadvantage (Area Deprivation Index). To examine whether time to diag-
nosis mediated the relationship between race/ethnicity and disease activity at enrollment, we used a product of coefficients
model, adjusting for the above covariates and time since JIA diagnosis, with bootstrapping to create bias-corrected 95%
confidence intervals (CIs). Disease activity was assessed by Clinical Juvenile Arthritis Disease Activity Score 10 (cJADAS10).
Missing data was imputed in 10 datasets using multiple imputation by chained equations.

Results: Of 9,037 US Registry participants with JIA, 6,558 (73%) were included. Groups differed in baseline characteristics,
including age, income, education, insurance status, and JIA type (Table 1). Compared to non-Hispanic White participants,
non-Hispanic Black participants had higher median times to JIA diagnosis (156 days [interquartile range (IQR) 62, 365]
vs. 112 days [IQR 54, 286], p=0.006) while times to diagnosis among other racial/ethnic groups were similar (Figure,
Table 2). In adjusted models, non-Hispanic Black participants had a significantly longer time to diagnosis than non-Hispanic
White participants (aHR 0.87, 95% CI 0.77, 0.98) (Table 2). Time to diagnosis partially mediated the association between
Black race and cJADAS10 at enrollment (indirect coefficient = 0.08, bias-corrected 95% CI 0.03, 0.17), but this effect was
considerably smaller than the direct relationship between Black race and cJADAS10 (direct coefficient = 1.67, 95% CI
1.50, 1.84).

Conclusion: In a large US cohort, Black children with JIA were more likely to experience delays in diagnosis independent of
clinical, geographic, and socioeconomic factors. Higher disease activity scores in Black children at enrollment were mod-
estly explained by longer times from symptom onset to diagnosis, but other factors appeared to contribute more substan-
tially to these disparities. Future research should examine the role of systemic racism and other factors driving racial
disparities in JIA diagnosis and disease activity as well as ways to address these factors.

Disclosure: S. McGuire: None; T. Atanassova: None; J. Madej: None; M. Jimenez: None; D. Horton: Childhood
Arthritis and Rheumatology Research Alliance, 1, 5, 12, Salary support for serving as JIA Committee Vice Chair and
Steering Committee Member, Danisco USA Inc., 5; f. the CARRA TMJ Arthritis Workgroup: None.

Table 2. Comparison of times to diagnosis between racial and ethnic groups. aHR, adjusted hazard ratio; CI, confidence interval; IQR, interquartile
range; uHR, unadjusted hazard ratio. 1 p-values fromWilcoxon rank-sum testing; 2 Cox proportional hazards model adjusted for age, sex, house-
hold income, highest educational level attained in household, insurance type, JIA type, calendar year of diagnosis, diagnosis of uveitis, Area Dep-
rivation Index quintile (measure of local socioeconomic disadvantage), local population density, and time from date of JIA diagnosis to date of
enrollment in the CARRA Registry. Missing data were imputed using multiple imputation.
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Background/Purpose: A successful treat to target (T2T) strategy in ethnic minority (EM) patients with rheumatoid arthritis
(RA) could improve patient outcomes and help reduce healthcare disparity but requires patient engagement. In one pro-
spective EM RA database, a low rate of meaningful clinical response was due in part to decreased biologic DMARD
(bDMARD) utilization. Other known contributors include distrust of the medical system and medication hesitancy embedded
in cultural norms. Education is a critical factor in encouraging self-active participation, medication adherence, and commit-
ment to healthcare goals, but often requires lengthy one-on-one sessions with a provider. The aim of this study was to
observe the effect of a Rheumatology Care Coordinator (RCC)-led education program on patient outcomes before and after
a targeted education program focused on the T2T paradigm in RA.

Methods: Participants with RA and moderate-to-high disease activity (CDAI >10, RAPID3 >6) were enrolled. Each partici-
pant completed 5 T2T-focused education sessions scheduled with routine rheumatology office visits and facilitated by a
RCC who completed 6 weeks of training on RA patient education. Translation services were utilized for non-English speak-
ing participants. Demographic and clinical characteristics were recorded, as well as race and ethnicity of providers. Disease
activity measures (CDAI and RAPID3), the Arthritis Community Research Evaluation Unit (ACREU) Patient Knowledge Ques-
tionnaire (PKQ), Compliance questionnaire and Trust in Physician Scale scores were recorded at Visit 1 and Visit 5. Meaning-
ful clinical reduction in RAPID3 (-3.8) and CDAI (- 6) at Visit 5 was calculated. Descriptive statistics were used for
demographic and clinical characteristics. Student’s t-test was used to assess RA-related knowledge acquisition, change
in compliance, and change in disease activity.

Results: Over a mean study enrollment period of 10 (±3.4) months, there were 29 participants of mean age 57.52
± 13.81 years, predominantly of African descent and female sex (83%) (Table 1). Most had at least high school education,
one with a post graduate degree. The 4 participating providers were non-White. There was a high level of physician trust,
which remained stable at the end of the study. There was no significant difference in ACREU scores (t = -0.07,
p-value = 0.94), and although compliance scores improved, the difference was not significant (t = -1.94, p-value = 0.06).
A significant decrease in RAPID3 (t = 2.70, p-value < 0.05, mean difference -3.98) and CDAI (t = 4.36, p-value < 0.05, mean
difference -8.60) was seen, with meaningful clinical reduction in disease activity in 48% and 58% of patients, respectively.
Almost 50% of participants had a change in DMARD, with 5 patients starting a new biologic therapy.

Conclusion: In a small urban cohort of predominantly African American patients with high school education, a successful
T2T regimen was independent of educational level and targeted patient education. Achieving meaningful reduction in dis-
ease activity can be achieved in a setting where high physician trust enables shared decisions. The role of patient-provider
race and ethnicity in achieving disease remission needs further evaluation.
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Background/Purpose: While racial/ethnic disparities in total joint arthroplasty (TJA) utilization are well-documented, the
impact of orthopedic specialists on patients’ perceptions of TJA is poorly understood. We aimed to assess the relationship
between orthopedic consultation and patients’ perspectives on TJA barriers.
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Methods: This multi-institutional prospective cohort study was conducted from 2/2020 to 7/2022. We surveyed patients at
2 large urban academic institutions (Hospital for Special Surgery; New York Presbyterian-Brooklyn Methodist Hospital) and
2 national arthritis cohorts (ArthritisPower; CreakyJoints Español). The electronic questionnaire was developed through the-
matic analysis of semi-structured interviews conducted with minority patients experiencing advanced osteoarthritis. The
questionnaire assessed participants’ barriers to TJA were using a 5-level Likert scale. Responses were categorized through
a top-2 box analysis: "Highly important" (very or extremely important) and "Not as important" (bottom 3 levels). We evaluated
differences in characteristics between those who had and those who had not consulted an orthopedist. Multiple logistic
regression models were used to analyze the adjusted odds ratios (aOR) of orthopedic consultation on patients’ ratings of
barriers to TJA. Models controlled for patient factors, including race, age, HOOS, JR/KOOS, JR, insurance, education,
and prior discussion of TJA with any doctor.

Results: 696 participants who completed the survey were included in the analysis (94% of respondents; 24% of total que-
ried). Most were female (88%), average age 59.3 years, 77% White participants, 11% Black, and 9% Hispanic. 49%
reported having had an orthopedic consultation. The questionnaire examined five TJA barriers: 1. Trust in surgeon, including
factors like finding a qualified surgeon; 2. Cost/insurance, such as challenges related to co-pays and insurance coverage;
3. Recovery concerns, such as insufficient social support; 4. Surgical outcome, such as the potential need for additional
TJA due to young age; and 5. Timing of surgery, whereby other health concerns take precedence over TJA. Participants
who had consulted with an orthopedist were older (p< 0.05), more likely to be college graduates (p< 0.01), Medicare bene-
ficiaries (p< 0.05), have consulted with a primary care physician (p< 0.01), and have attempted arthritis treatments, such as
joint injections (p< 0.01), braces (p< 0.01), and physical therapy (p< 0.01) (Table 1). After adjusting for patient factors, ortho-
pedic consultation was a significant predictor of lower barriers relating to cost/insurance (aOR (95% CI): 0.52 (0.36, 0.76))
and timing of surgery (aOR (95% CI): 0.49 (0.31, 0.79)). (Table 2) Patient factors, including race and insurance, did not have
significant interaction with orthopedic consultation (all p >0.05).

Conclusion:While those with an orthopedic consultation were able to overcome cost/insurance and timing barriers to con-
sider TJA, significant barriers persisted. Developing strategies to identify and address the TJA barriers among minority
groups may help increase utilization within these groups.

Disclosure: I. Mannstadt: None; J. Gibbons: None; T. Amen: None; M. Rajan: None; S. Young: None; M. Parks:
None;M. Figgie: hs2, 8, joint effort aso, 8, lima, 2, 9, wishbone medical, 2, 4, 8, 9, 10; A. Bass: None; L. Russell: None;
B. Mehta: Janssen, 1, Novartis, 5; i. Navarro-Mill�an: None; S. Goodman: NIH, 5, Novartis, 5.
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Background/Purpose: Access to care varies across health systems. Countries with universal health insurance are thought
to have less wealth-based health disparities, but it is unclear if this applies to total hip arthroplasty (THA) utilization and out-
comes. The purpose of this study was to determine whether a single-payer healthcare system would mitigate income-based
disparities in THA utilization and outcomes.

Methods: We retrospectively compared all patients undergoing THA from 1/2012 to 9/2018 in Ontario (ON), Canada and
Pennsylvania (PA), United States. We obtained PA patient data from Pennsylvania Health Care Cost Containment Council
and ON patient data from Ontario’s Institute for Clinical Evaluative Sciences. Patient-level data were linked to Census data
of median household income of the ZIP code or postal code of patients’ residence. We then analyzed whether community
income-based differences in THA utilization were reduced in Ontario compared to Pennsylvania due to Canada’s single-
payer healthcare system. We used logistic regression to examine the relative risks for lowest community income of out-
comes such as rates of 1-year revision, 90-day mortality, and 90-day readmission in the two regions.

Results: Among all THAs, 13,280 patients (15.8%) and 16,850 patients (16.0%) lived in communities within the lowest
income quintile in Ontario and Pennsylvania, respectively (Table 1). Overall THA utilization was lower in Ontario compared
to Pennsylvania across income groups (Figure 1). In Ontario, patients in the highest income quintile utilized THA 43.2%
more than those in the lowest income quintile (12.6 vs 8.8); this difference in utilization was slightly greater than the difference
in Pennsylvania, where patients in the highest income quintile utilized THA 41.7% more than patients in the lowest income
quintile (21.4 vs. 15.1) (p < 0.001). Patients in the lowest community income quintile in Pennsylvania had a greater rate of
1-year revision, 90-day mortality, and 90-day readmission compared to patients in the lowest income quintile of Ontario.
However, after adjusting for age, sex, hospital volume, and rural vs. urban hospital, the odds for patients in the lower-income
group compared to the higher-income group of 1-year revision (ON: OR 1.70, 95% CI: [1.34, 2.15]. PA: 1.30 [1.12, 1.52]),
90-day mortality (ON: 1.92 [1.24, 2.98]. PA: 1.66 [1.18, 2.33]), and 90-day readmission (ON: 1.48 [1.34, 1.62]. PA: 1.43
[1.34, 1.54] were greater in Ontario compared to Pennsylvania (Figure 2).

Conclusion: Income-based differences in THA utilization were greater in Ontario than in Pennsylvania. Additionally, patients
in low-income communities in Ontario were at greater risk relative to higher community income patients for adverse out-
comes. These findings suggest that a single-payer insurance system may not be sufficient to eliminate income-based differ-
ences in utilization and complications of THA.

Table 1: Characteristics of patients who underwent total hip arthroplasty in Ontario and Pennsylvania by community income level
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Figure 2: Adjusted odds ratios and 95% confidence intervals for risk of adverse outcomes in lowest community income group compared to highest
community income group. Note: Model 1 adjusts for income group, age, sex, hospital volume, rural / urban hospital. Model 2 adjusts for income
group, age, sex, hospital volume, rural / urban hospital, and Elixhauser index.

Figure 1: Utilization rate of total hip arthroplasty for patients in Ontario and Pennsylvania by community income level
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Background/Purpose: Patients from lower socioeconomic status (SES) backgrounds have low access to total joint arthro-
plasty (TJA), delays in undergoing TJA, and a higher risk of adverse outcomes compared to those from high-SES back-
grounds. The specific barriers to care perceived by patients from lower-SES backgrounds are not well understood,
despite the significance of addressing these barriers in reducing disparities in TJA utilization and outcomes. We aimed to
assess differences in patient-reported barriers to TJA by patient community poverty level.

Methods: We developed a survey by analyzing interviews with underrepresented minority patients with symptomatic oste-
oarthritis regarding their concerns about TJA. The 21-question survey assessed five barriers to TJA: 1) trust in surgeon (such
as finding a qualified surgeon), 2) recovery (such as lack of social support), 3) cost / insurance (such as concerns about co-

Table 1. Demographic and clinical characteristics by proportion of community residents living below the national poverty line Note:
Figures represent N (%) unless stated otherwise. SD = standard deviation. HOOS, JR = Hip Disability and Osteoarthritis Outcome Score. KOOS,
JR = Knee Injury and Osteoarthritis Outcome Score. VAS = visual analogue scale.

2024



pay), 4) fear of poor surgical outcome (such as fear of a future revision), and 5) timing (such as not having severe enough joint
pain). Participants indicated whether a barrier was important on a 5-point Likert scale, which we then dichotomized so that
"Extremely" and "Very" important were defined as "highly important," and other responses were "not as important." The sur-
vey was distributed to patients at New York City hospitals and nationally via an arthritis support group. Home addresses
were geocoded and linked to census tracts; "high-poverty community" was defined as ≥20% of residents in a community
living below the poverty level (American Community Survey data). Multiple logistic regression models were used to evaluate
adjusted odds ratios (aOR) of community poverty to rating barriers as "highly important", adjusted for age, sex, Hip Disability
and Osteoarthritis Outcome Score (HOOS, JR) and Knee Injury and Osteoarthritis Outcome Score (KOOS, JR).

Results: Of the 702 participants who provided an address that could be geocoded, 118 (16.8%) were residents of high-
poverty communities (Table 1). Participants from 46 states and Puerto Rico were represented across 658 unique census
tracts. All five barriers were more frequently considered "highly important" by residents of high-poverty communities com-
pared to those from low-poverty communities, with differences in surgeon- and outcome-related barriers being the most
pronounced (Figure 1). After adjusting for age, sex, and HOOS, JR / KOOS, JR, residents of high-poverty communities
had a higher risk of perceiving barriers related to limited or lack of trust in a surgeon (aOR: 1.9, 95% CI: [1.2, 2.8]) and fear
of poor surgical outcome (aOR: 1.7, 95% CI: [1.1, 2.6]) as "highly important" (Figure 2).

Conclusion: Residents from high-poverty communities prioritized lack of trust in surgeon and fear of poor surgical
outcomes as more significant barriers to TJA compared to residents from low-poverty communities. Our work suggests
that facilitating the selection of a trustworthy surgeon and providing education about the process of recovery from TJA
among residents from low-income communities could be effective strategies for increasing the uptake of TJA in these
communities.

Figure 1. Proportion of participants indicating each barrier to arthroplasty as “highly important” stratified by proportion of community residents liv-
ing below the national poverty line

Figure 2. Adjusted odd ratios with 95% confidence intervals of participants from high-poverty communities indicating each barrier as “highly impor-
tant” Note: Models adjust for age, sex, and HOOS, JR / KOOS, JR.
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None;M. Figgie: hs2, 8, joint effort aso, 8, lima, 2, 9, wishbone medical, 2, 4, 8, 9, 10; A. Bass: None; L. Russell: None;
B. Mehta: Janssen, 1, Novartis, 5; I. Navarro-Mill�an: None; S. Goodman: NIH, 5, Novartis, 5.
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Background/Purpose: Rheumatic disease disproportionately impacts certain socioeconomic, racial, and ethnic groups
frequently resulting in health care inequities. Social determinants of health (SDOH) are conditions in the environment where
people exist that encompass a wide range of systems, and influence quality of life, outcomes, and risks. Aligning with health

Table 1: SDOH Survey Responses from Patients Seen in Rheumatology Clinic

2026



equity literature, children from disadvantaged socioeconomic backgrounds experience worse outcomes and delays in
care.1 In adult SLE, the negative impacts of SDOH are well described with unfavorable determinants leading to more severe
disease and increased mortality.2 We aimed to identify SDOH in a cohort of children with rheumatic disease followed at a
single center to begin to explore risk factors for disparities in our patient population.

Methods: Patient caregivers completed a SDOH survey prior to the start of the clinic visit. Survey results from February to
May 2023 were extracted from the EMR. Patient demographics, diagnosis, and survey responses were analyzed using stan-
dard descriptive statistics.

Results: We analyzed SDOH surveys (n=861) completed during the initial survey roll out. Most patients surveyed were
female (70%), and the average age was 11.7 years. Seventy percent reported White race, and 38% identified their ethnicity
as Hispanic/Latino. Eleven percent of respondents had no high school degree, and 7.6% reported they need help with read-
ing materials. Approximately 4% of patients reported needing help with cost of care, utilities, food, housing, or

Table 2: SDOH Demographics and Responses in Patients with Pediatric Rheumatic Disease by Diagnosis
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transportation. Twenty-one percent reported being often or sometimes worried about food security (Table 1). Of the patients
surveyed, 66had a diagnosis of SLE,50 had JDM, and 371 had JIA(Table 2). In comparison with JIA and JDM families, SLE
caregivers disclosed a statistically significant higher rate of needing help with reading materials (p=0.0136) and lack of high
school degree (p=0.0355).

Conclusion: Patients seen in our center come from diverse socioeconomic, racial, and ethnic backgrounds. The SDOH sur-
vey identified critical barriers to patient care including health literacy, food security, and living costs such as transportation,
housing, and utilities. Health literacy may be an essential limiting factor for our families with children who have SLE. Further
study is needed to understand the impact of SDOH on outcomes for children with rheumatic disease and how it varies by
diagnosis. Future efforts to improve the management and outcomes of children with rheumatic disease should focus on
specific SDOH that could influence health inequities.

1. Akinsete AM, Woo JMP, Rubinstein TB. Disparities in Pediatric Rheumatic Diseases. Rheum Dis Clin North Am. Feb
2022;48(1):183-198. doi:10.1016/j.rdc.2021.09.014
2. Williams JN, Drenkard C, Lim SS. The impact of social determinants of health on the presentation, management and
outcomes of systemic lupus erythematosus. Rheumatology (Oxford). Mar 29 2023;62(Suppl 1):i10-i14. doi:10.1093/
rheumatology/keac613

Disclosure: K. Ciaglia: None; E. Sloan: None; T. Wright: None.
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Background/Purpose: Janus kinase inhibitors (JAKi) have therapeutic benefits in autoimmune conditions. Access to these
medications is controlled by insurance carriers through requirements for prior authorizations and the use of restricted formularies
which are difficult to navigate andmay lead to denials of coverage and/or delays in dispensation.This study sought to characterize
the real-word coverage denials and delays in dispensation of JAKi in patients with rheumatologic diseases, hypothesizing that
there would be differences in denials of prescriptions and delays in dispensation related to drug type, race, and insurance status.

Methods: A retrospective cohort was created from patients at an academic tertiary care rheumatology practice who were
prescribed a JAKi between 2014 and 2023. Patients were included in this analysis if they had a documented visit with a
rheumatologist documented in the electronic health record (EHR) and for the initial prescription of a JAKi (tofacitinib, barici-
tinib, upadacitinib) but did not include patients renewing an existing prescription. Patients were selected irrespective of
underlying disease. Demographics and current/prior disease-modifying anti-rheumatic drug (DMARD) use were extracted
from the EHR. To provide confirmation of insurance approval and determine the time to dispensation, pharmacy and
nursing-based communications related to the processing of prior authorization and coordination with specialty pharmacies
were also extracted from the EHR.
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Results:We identified a total of 118 new prescriptions for JAKi among 90 patients (81 tofacitinib, 36 upadacitinib, 1 bariciti-
nib).Of these 118 prescriptions, 10 (8%) had coverage denied by insurance, and 5 (4%) were not dispensed for other rea-
sons [2 were limited by co-pay, 1 changed insurance, 1 developed a severe infection, and 1 opted not to start due to
personal preferences]. Patients with an approved prescription experienced, on average, an 18-day delay [IQR 6-22]
between initial prescription and dispensing of a JAKi. 14 prescriptions (11%) had delays longer than 30 days. Patients
who were Black experienced a longer delay in initial dispensing compared to those who were Non-Hispanic White (30.6
vs 15.8, p = 0.013). Comparing private vs public insurance, there were not differences in rates of coverage denial (10% vs
7%, p = 0.61), nor were there differences in delays in dispensation (21.3 vs 16.7, p = 0.32). There were not differences in
delays in dispensation for tofactinib compared to upadacitinib (19.8 vs 15.2, p =0.34).

Conclusion: While rates of coverage denial of JAKi were low, there was an average delay in dispensing prescriptions of
18 days. Patients who were Black experienced an almost 2-fold longer delay in dispensing of JAKi compared to those
who identified as Non-Hispanic White. Further evaluation is needed to identify the potential factors at play contributing to this
observed disparity and the key drivers of delays in medication dispensing.

Disclosure: T. Riley: None; I. Dombrovsky: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen,
5; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceuticals, 5.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with increased morbidity and mortality, particularly if RA is
poorly controlled. The effects of socioeconomic deprivation have not been well studied in the context of RA. We analyzed
the impact of the Area Deprivation Index (ADI) on disease activity and cardiovascular comorbidity in RA.

Figure 1. In evaluating the delays from time to prescription to time to dispensation, there were no significant differences comparing tofacitinib to
upadacitinib (19.8 vs 15.2, p =0.34) or the insurance type the patient was enrolled in (16.7 vs 21.3, p = 0.32). However, patients who were Black
experienced a longer delay in initial dispensation compared to those who were Non-Hispanic White (30.6 vs 15.8, p = 0.013)
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Cohort Demographics

State ADI for academic cohort
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Methods: We conducted a retrospective analysis of RA patients, defined by ICD-10 codes, seen at our academic practice
and safety-net hospital system clinics in the past 5 years and are 18-89 years old. We collected age, ethnicity, race, gender,
insurance plan, primary language, address, RA medications, MyChart engagement, primary care physician presence, emer-
gency department/inpatient visits, RA disease activity and functional scores (CDAI, MDHAQ/HAQII, RAPID3), Charlson
comorbidity index (CCI), and cardiovascular disease (CVD) presence. ADI was used as a proxy for socioeconomic depriva-
tion and was assigned using 9-digit zip codes. Patients were divided by the upper ADI tertile vs lower ADI tertile andmatched
by gender, race/ethnicity, age, insurance and CCI using propensity score analysis. Two-sample t test and Chi-square test
were conducted for final group comparisons.

Results: Patients from our academic practice (n=542) and from our safety-net hospital system (n=496) were assessed using
state ADI. The mean state ADI score was 5.3 and 5.6 for academic and safety-net, respectively (range 1-10). In the academic
cohort, those with high ADI scores ( >8, more deprived) had higher RA disease activity (RAPID3: High 13.834±6.943 vs Low
11.166±7.370, p< 0.0001, CDAI: High 11.970±11.738 vs Low 9.400±7.968, p< 0.05) and RA functional impairment
(MDHAQ: High 0.933±0.676 vs Low 0.722±0.667, p< 0.001) and had lower MyChart utilization (p< .001) compared to those
with low ADI scores (< 3, less deprived). There were also statistically significant differences in smoking status (p< .01). In the
safety-net cohort, there was a statistically significant difference in smoking status (p< 0.05). Otherwise, for the safety-net
cohort, there were no significant differences between the high ADI and low ADI group in any of the other measured variables.

Conclusion: We found significant differences in RA disease activity and function in patients from more socioeconomically
deprived areas in the academic system. The absence of these differences in safety-net patients raises important questions
as to whether certain hospital specific factors influence the role ADI plays in various health outcomes. The results suggest
that ADI may not be as effective at predicting RA disease activity at a safety-net hospital. Identifying the discrepancies
between the two hospital systems may elucidate areas of improvement for patient care.

State ADI for safety net cohort
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Background/Purpose: Axial spondyloarthritis (axSpA) can result in significant morbidity. Existing studies suggest functional
impairment and inflammation may be worse in Black and Latine patients. However, no studies have focused on the experi-
ences of diverse patients with axSpA. This study fills a critical knowledge gap by utilizing qualitative methods to describe the
experiences of patients with axSpA from diverse racial-ethnic groups.

Methods:We identified a sampling frame of 128 adult patients with: ≥1 rheumatology visit in a university healthcare system
within 3 years with a linked ICD code (spondylopathies) and patient-identification of race as Black, African American, Asian,
Native American, American Indian, Alaska Native, Native Hawaiian, or Pacific Islander, or ethnicity of Hispanic or Latino.
Twenty-eight patients were excluded due to not meeting diagnostic criteria or language preference other than English or
Spanish. We used qualitative methods with a grounded theory approach (Figure 1). Sampling was purposive. We performed
semi-structured individual interviews of 20 patients, conducted in English or Spanish. Analysis of interview transcripts was
ongoing and iterative. Participants were recruited until thematic saturation was reached.

Results:Qualitative data analysis indicated six major themes (figure 2): 1) nebulous diagnostic definitions; 2) diversity and inter-
sectionality; 3) road to rheumatology; 4) barriers to diagnosis; 5) limitations in treatment options; 6) coping with chronic illness.

Within nebulous diagnostic definitions, minor themes included: patient difficulty in understanding diagnosis, provider gaps in
knowledge of axSpA, inconsistency in diagnostic language, and provider failure to query for or disbelief of inflammatory
symptoms.

For diversity and intersectionality, minor themes included: the role of healthcare outside the US, provider-patient discor-
dance, bias along age, gender and race/ethnic/cultural axes, the impact of a gendered and racialized illness script for axSpA
and the importance of unique social stressors for patients.

Figure 1: Schematic representation of grounded theory methodology in qualitative research

2032



Regarding the road to rheumatology, minor themes included: reliance on positive HLA-B27 or recurrent uveitis for referral to
rheumatology care, the burden of seeing multiple providers, and financial barriers to supportive diagnostic testing.

In barriers to diagnosis, minor themes included: patients’ internalized communication failure, provider disbelief of symptoms
or misattribution, and overall mistrust in the medical system

Within limitations in treatment, minor themes included: overreliance on physical therapy and NSAID use, difficulty under-
standing medication options and difficulty understanding systemic nature of disease.

About coping with chronic illness, minor themes included: chronic and incurable disease, fear and anxiety over prognosis,
use of complementary therapies, protective strategies, and the importance of safety net services.

Conclusion: Our study identified six major themes of diverse patient experiences. Studying patient experiences is critical for
understanding mechanisms of health disparity, targeting interventions and, ultimately, improving quality of care.

Table 1: Descriptive characteristics of study participants

Figure 2: Six major themes identified from qualitative interview analysis
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Background/Purpose: While magnetic resonance imaging and ultrasound (US) imaging have been shown to be useful in
the detection of subclinical joint inflammation in rheumatoid arthritis (RA), the literature on the use of thermal imaging (TI) in
detecting subclinical disease in RA is presently lacking. The purpose of this RA study is to investigate whether there exists
any correlation(s) between thermographic parameters and US-detected joint inflammation at clinically non-tender and
non-swollen metacarpophalangeal joints (MCPJs).

Methods: RA patients (fulfilling the 2010 RA classification criteria) with clinically non-tender and non-swollen MCPJs under-
went TI and US imaging of their 10 MCPJs on the same study visit. The thermographic parameters (maximum (Tmax), min-
imum (Tmin) and average (Tavg) temperatures in degree Celsius) were recorded from the dorsal surface of each MCPJ and
summed up to obtain the respective Total Tmax, Total Tmin and Total Tavg per patient. Ultrasound power Doppler (PD) and
grey-scale (GS) joint inflammation were scored semi-quantitatively (0-3) at the dorsal aspect of each MCPJ and summed up
to obtain the respective Total PD and Total GS scores per patient. At each MCPJ, US synovitis is defined as PD ≥1 or GS ≥2
[1]. At the patient level, Pearson’s correlation coefficient was used to correlate Total Tmax, Total Tmin and Total Tavg with
Total PD score, Total GS score and the number of joint(s) with US synovitis (PD ≥1 or GS ≥2). Among associations which
were statistically significant, simple linear regression was applied to characterise relationship between variables.

Results: A total of 340 MCPJs (clinically non-tender and non-swollen) were examined among 34 RA patients. In this cross-
sectional study, the patients’ baseline characteristics are as follows: age, mean (SD) 58.3 (12.5) years; Chinese (n = 25,
73.5%); female (n = 30, 88.2%); DAS28, mean (SD) 3.13 (0.84); disease duration, mean (SD) 36.9 (58.1) months. Table 1
summarises the results from the correlation analysis. Total Tmax correlated significantly (P < 0.05) with Total PD score
(r = 0.38), Total GS score (r = 0.41) and the number of joint(s) with PD ≥1 or GS ≥2 (r = 0.41). Total Tmin correlated

Table 1. Results from the Pearson’s correlation coefficient analysis.
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significantly (P < 0.05) with Total GS score (r = 0.40) and the number of joint(s) with PD ≥1 or GS ≥2 (r = 0.39). Total Tavg
correlated significantly (P < 0.05) with Total GS score (r = 0.41) and the number of joint(s) with PD ≥1 or GS ≥2 (r = 0.40).
The relationship (only associations which were statistically significant are shown) of thermographic parameters with US vari-
ables and number of joint(s) with PD ≥1 or GS ≥2 are shown in Figure 1 and 2, respectively.

Conclusion: To the best of our knowledge, our RA study is the first to show that results from TI correlates significantly with
US PD and GS joint inflammation as well as the number of joint(s) with ultrasound synovitis (PD ≥1 or GS ≥2) at the MCPJs.
Like US imaging, TI can help detect subclinical joint inflammation at clinically non-tender and non-swollen MCPJs and further
investigative work using TI in the detection of subclinical disease in RA appears warranted.

1. Hirata A, et al. Arthritis Care Res (Hoboken). 2017;69:801-806.

Disclosure: Y. Tan: None; G. Lim: None.

Figure 1. The relationship between thermographic parameters and ultrasound PD and GS variables.

Figure 2. The relationship between thermographic parameters and number of joint(s) with PD ≥1 or GS ≥2.
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Background/Purpose: For patients with autoimmune interstitial lung disease (ILD), the clinician’s interpretation of the extent
of ground glass relative to fibrosis on imaging often influences the choice of treatment (immunomodulatory vs. antifibrotic
therapy). However, it is unknown if the ground glass to fibrosis ratio affects treatment response for patients with different
types of autoimmune ILDs. The purpose of this study is to examine the relationship between quantitative ground glass opac-
ity to fibrosis ratio on baseline imaging and treatment response to immunomodulatory therapy in patients with ILD associ-
ated with systemic sclerosis (SSc) and rheumatoid arthritis (RA).

Methods: Participants of three independent cohorts were included in the present study: (1) Scleroderma Lung Study (SLS) I,
which compared cyclophosphamide with placebo for SSc-ILD; SLS II, which compared cyclophosphamide with mycophe-
nolate for SSc-ILD; and a retrospective cohort of patients with rheumatoid arthritis RA-ILD treated with immunomodulatory

Figure 1. Bar chart that compares the mean forced vital capacity (FVC) percent predicted change at 12 months in SLS I and SLS II participants
randomized to cyclophosphamide based on high versus low fibrosis (QLF) score. Patients in the high QLF score group (N=49) experienced amean
improvement in FVC%-predicted of 2.07 (SD 6.8), while patients in the low QLF group (N=53) experienced a slight mean decline in FVC
%-predicted of -0.39 (SD 7.2) (P-value for between group difference [P=0.08])
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therapy (azathioprine, mycophenolate mofetil or rituximab). Pretreatment high-resolution computed tomography (HRCT)
scans underwent quantitative image analysis to determine whole lung ground glass and fibrosis extent. Forced vital capacity
(FVC) and diffusion capacity for carbon monoxide (DLCO) percent predicted were measured at baseline and 12-months.
Logistic regression analysis was used to examine the relationship between baseline ground glass to fibrosis ratio and the fol-
lowing outcomes: FVC improvement of 3% or greater, FVC decline of 3% or greater, and FVC decline of 5% or more or

Figure 2. Bar chart that compares the mean forced vital capacity (FVC) percent predicted change at 12 months in SLS II participants randomized to
mycophenolate based on high versus low fibrosis (QLF) score. Patients in the high QLF score group (N=26) experienced a mean improvement in
FVC%-predicted of 1.26 (SD 7.4), while patients in the low QLF group (N=30) experienced a mean improvement in FVC%-predicted of 3.46
(SD 7.5) (P-value for between group difference [P=0.28]).

Figure 3. Bar chart that compares the mean forced vital capacity (FVC) percent predicted change at 12 months in RA-ILD participants based on
high versus low fibrosis scores. Patients in the high QLF score group experienced a mean improvement in FVC%-predicted of 2.70 (SD 1.7), while
patients in the low QLF group experienced a mean improvement in FVC%-predicted of 2.49 (SD 1.3) (P-value for between group differ-
ence [P=0.76]).

2037



DLCO decline of 10% or more. Two sample t-tests were performed to compare the mean change from baseline in FVC
%-predicted between patients with high versus low fibrosis scores based on the median.

Results: The total cohort included 354 patients with autoimmune ILD. The mean baseline quantitative ground glass to
fibrosis ratio at baseline was higher in the SSc cohorts (SLS I: 5.3 [SD 5.5], SLS II: 5.0 [SD 5.2]) than in the RA-ILD
cohort (0.62 [SD 1.2]). No significant association was observed between the quantitative ground glass to fibrosis ratio
and FVC improvement ≥3% or decline ≥3%, nor the physiologic criteria for progressive pulmonary fibrosis (FVC decline
of 5% or more or DLCO decline of 10% or more) at one year in any of the cohorts. Participants with high fibrosis
scores demonstrated improved response to treatment with CYC in SLS I and II (Figure 1), while participants with high
versus low fibrosis scores experienced a similar improvement in FVC%-predicted in the SLS II-MMF arm (Figure 2) and
the RA-ILD cohort (Figure 3).

Conclusion: The extent of ground glass relative to fibrosis does not appear to affect treatment response to immuno-
modulatory therapy in patients with SSc-ILD and RA-ILD; whereas, higher fibrosis extent was associated with improved
response to CYC in SSc-ILD. While the presence of ground glass opacity may signify an underlying inflammatory pro-
cess, the etiologies of this radiological phenomenon are diverse in these two diseases and additional research is
needed to understand how to predict treatment response using radiological parameters in patients with autoim-
mune ILD.

Disclosure: S. Matson: None; S. Humphries: None; j. Lee: Blade, 2, Boehringer-Ingelheim, 1, 5, Eleven P15, 2, Pliant,
5, United Therapeutics, 1; M. Roth: Genentech, 5; D. Tashkin: None; G. Kim: MedQIA, 2; J. Goldin: MedQIA,
12, Founder;M. Leng: None;E. Volkmann: Boehringer-Ingelheim, 2, 5, 6, CSL Behring, 2, GlaxoSmithKline, 2, Horizon,
5, Prometheus, 5, Roche, 2.
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Background/Purpose: Hand impairment is a prevalent issue among systemic sclerosis (SSc) patients and contributes
to disability and diminished quality of life. Managing hand pain can be challenging due to the coexistence of various
manifestations such as inflammatory arthritis, tendinopathies, joint contractures, sclerodactyly, calcinosis, acro-
osteolysis, Raynaud’s phenomenon (RP), digital ulcers (DU), and chronic pain. The physical examination and radio-
graphs are the primary methods for evaluating hand pain but are limited in scope. We hypothesized that joint ultra-
sound (US) is more sensitive than combined joint exam and hand radiograph for identification of acro-osteolysis,
articular disease (synovitis, erosions, osteophytes), and periarticular disease (tendinopathies, calcinosis) and can assist
in targeted treatment strategies.
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Methods: Five randomly selected SSc patients with nonspecific hand pain were referred for musculoskeletal US
exam. SSc clinical features were recorded. Joint US was compared to physical exam features of synovitis, tendino-
pathy, digital ulcers, or calcinosis and radiographic features of erosions, osteophytes, and acro-osteolysis. A pre-
and post-ultrasound survey assessed patient and provider perception of diagnostic understanding and treatment
needs.

Results: Baseline characteristics, exam findings, radiographs, and ultrasound findings are noted in Table 1. No
patients had digital ulcers or calcinosis on physical exam or acro-osteolysis on radiograph. Ultrasound exam was able
to detect diverse manifestations of hand pathology (Figure 1). Ultrasound review improved the referring provider’s con-
fidence in treatment decision improved in all cases (Table 2). Patient A was diagnosed with mechanical osteoarthritis,
patient B with sclerodactyly, patient C with calcium pyrophosphate arthropathy, Patient D with inflammatory arthritis,
and Patient E with chronic pain. The treatment plan was modified in all five patients. US improved patients’ under-
standing of the cause of their joint pain in four patients. After undergoing US, all patients reported feeling that their joint
problem had been more thoroughly examined and being more likely to adhere to their provider’s treatment
recommendations.

Conclusion: The physical exam and radiographs are not sufficient for the evaluation of hand pain in systemic sclerosis.
Standardized US assessment in SSc can accurately evaluate hand pain and quantify acro-osteolysis, articular disease,
and periarticular disease. Detection of these features can improve provider confidence in management decisions and
advance patient understanding of disease, potentially improving treatment adherence and outcomes.

Table 1: Patient clinical characteristics and physical exam, radiograph, and ultrasound findings. Yr= years; lcSSc= limited cutaneous systemic
sclerosis; dcSSc= diffuse cutaneous systemic sclerosis; NVC= nailfold videocapillaroscopic pattern; DIP= distal interphalangeal; CMC= carpome-
tacarpal; OA= osteoarthritis; MCP= metacarpophalangeal; CPPD= calcium pyrophosphate deposition. *Summarized ultrasound findings are dis-
played in Table 1 with specific pathologic features detected on ultrasound represented in Figure 1. PIP= proximal interphalangeal; MCP=
metacarpophalangeal; TFCC= triangular fibrocartilage complex; DIP= distal interphalangeal
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Figure 1: Selected pathologic findings on musculoskeletal ultrasound exam for patients A-D. Relevant features are indicated by white arrows or
dotted oval and imaging view is labeled in italics. PIP= proximal interphalangeal; MCP= metacarpophalangeal; TFCC= triangular fibrocartilage
complex; DIP= distal interphalangeal
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Background/Purpose: Musculoskeletal ultrasound (US) is a validated method for the objective assessment of the patho-
logical changes occurring in PMR. It assists the diagnosis of the disease and increases the performance of 2012
ACR/EULAR classification criteria for PMR(1). The aim of our international multicenter study was to determine the prevalence
of US findings characteristic for PMR in a cohort of newly diagnosed PMR patients.

Methods:Our PMR cohort included 390 consecutive clinically diagnosed patients from eight rheumatology centers.At diag-
nosis, patients underwent a bilateral US examination of shoulder and hip joints. Only patients who had no missing data were
included in the analysis. The presence of joint effusion (hip, glenohumeral), bursitis (subdeltoid, trochanteric) and tenosyno-
vitis (long biceps tendon) was recorded.

Results: A complete US examination was performed in 289 PMR patients. Mean (SD) age was 73.1 (9.7) years and
159 patients were female (55.0%). All PMR patients had at least one pathologic US finding. The presence of biceps tendo-
synovitis (mostly bilateral) was the most frequently recorded abnormality, disclosed in 240 patients (83.0%). The prevalence
of individual pathologic US findings is reported in Table 1. The two US items included in the PMR classification criteria "at
least 1 shoulder with subdeltoid bursitis and/or biceps tendosynovitis and/or glenohumeral synovitis and at least 1 hip with
synovitis and/or trochanteric bursitis" (item 1) and "bilateral shoulder with subdeltoid bursitis, biceps tendosynovitis, or

Table 2: Patient and provider perception survey results after ultrasound exam.
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glenohumeral synovitis" (item 2) were fulfilled in 153 cases (52.9 %) and 269 cases (93.1%), respectively. Patients who ful-
filled item 1 of US classification criteria had a higher CRP level compared to those who did not ((mean (SD) CRP 59.4
(48.1)vs 42.0 (40.7) mg/l (p < 0.001) for patients that not fulfilled this item, since No other associations regarding US criteria,
sex, age, ESR and CRP were found.

Conclusion: At least one US abnormality of shoulder or hip joints was found in all our PMR patients, with bilateral tendosy-
novitis of long biceps tendon being the most common finding 83%. Ultrasound PMR classification criteria were met in 52.9%
patients for item 1 and in 93.1% patients for item 2.

References:

1 Dasgupta B et al. 2012 provisional classification criteria for polymyalgia rheumatica: a European League Against
Rheumatism/American College of Rheumatology collaborative initiative. Ann Rheum Dis. 2012; 71: 484–92.
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Background/Purpose: Preliminary gout remission criteria have been developed using OMERACT core outcome domains
for long-term gout studies. This study aimed to identify variables that predict gout remission in patients receiving intensive
urate-lowering therapy.

Methods:We analysed data from a 2-year, double-blind randomized controlled trial of 104 people with erosive gout. Partic-
ipants were randomized to an intensive serum urate target of < 0.20mmol/L or a standard target of < 0.30mmol/L using oral
urate-lowering therapies (allopurinol, probenecid, benzbromarone, and febuxostat). All participants had a dual energy CT
(DECT) scan of the feet and ankles at baseline. The proportion of participants achieving gout remission according to the pre-
liminary gout remission criteria and simplified gout remission criteria without the patient reported outcomes at Year 1 and
Year 2 was calculated (Table 1). The simplified gout remission criteria were developed following a qualitative study examin-
ing patient perspectives of gout remission. Logistic regression models were used to evaluate independent predictors of gout
remission at Year 2; these included baseline variables associated with remission in bivariate analysis and baseline values for
each remission domain.

Results: The preliminary gout remission criteria were fulfilled in 11 (11%) of all participants at Year 1 and 21 (23%) of all par-
ticipants at Year 2. The simplified criteria were fulfilled in 26 (27%) participants at Year 1 and 40 (44%) participants at Year
2. Similar rates of remission were observed in the two randomization groups (P >0.99). In regression models, baseline DECT
urate volume was a significant predictor of gout remission at Year 2, using either criteria. Each one cm3 increase in the base-
line DECT urate volume decreased the odds of fulfilling the preliminary gout remission criteria with an odds ratio of 0.65 [95%
CI 0.44-0.96], P=0.029. Likewise, each one cm3 increase in the baseline DECT urate volume decreased the odds of fulfilling
the simplified gout remission criteria with an odds ratio of 0.56 [95% CI 0.39-0.77], P< 0.001.

Conclusion: In people with erosive gout on urate-lowering therapy, high baseline MSU crystal volume measured by DECT is
associated with lower odds of gout remission after two years of treatment, defined by both the preliminary gout remission
criteria and simplified gout remission criteria.

Disclosure: A. Tabi-Amponsah: None; S. Stewart: None;G. Gamble: None; A. Doyle: None; C. Son: None; K. Latto:
None; L. Stamp: None; W. Taylor: None; A. Horne: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 2, Dyve Biosciences,
2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech, 5, PK Med, 2, Protalix, 2, PTC
Therapeutics, 2, Selecta, 2, Unlocked Labs, 2.
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Background/Purpose: Whether a therapy has bone structure-modifying effects in the spine is crucial to determine since
this is a prerequisite for a therapy to reduce development of permanent disability in patients with axial spondyloarthritis
(axSpA). The current imaging modality for assessing structural progression in axSpA is conventional radiography (X-ray),
using the modified Stoke Ankylosing Spondylitis Structural Score (mSASSS). However, this method is only able to show
change over a minimum of two years, i.e. has a very low sensitivity to change. Alternative modalities are MRI and CT. MRI,
unfortunately, cannot reliably visualize small syndesmophytes. CT is considered the gold standard but delivers substantial
ionizing radiation. However, modern CT scanners allow the use of lower radiation doses (low-dose CT, ldCT).
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The purpose of this study was, with ldCT as the gold standard reference, to assess and compare the ability of a novel deep-
learning MRI-based method (“synthetic CT”, sCT), ldCT, and X-ray, in the assessment of structural damage in the spine in
patients with axSpA.

Methods: X-ray (lumbar and cervical spine), ldCT, and sCT of the entire spine were performed in patients with axSpA
(according to ASAS criteria) in a prospective observational cohort. sCT was made using the BoneMRI application (v1.6,
MRIGuidance BV, Utrecht, NL) a quantitative 3D MRI technique based on a multiple gradient-echo sequence and a
machine learning processing pipeline that can generate CT-like MR images. All images were scored by four readers for
new bone formation (NBF; such as syndesmophytes and ankylosis). NBF was recorded as present vs. absent at the ante-
rior, central, and posterior locations as defined by the Canada Denmark (CANDEN) MRI scoring system for the spine and
at the facet joints. Images were anonymized and read blinded to information from other imaging modalities and to clinical
information. Readers were trained before the exercise by mutual evaluation of 3 other ldCT and sCT image sets. Sensitivity
and specificity of sCT and X-ray were calculated, with ldCT as the gold standard. Inter-reader agreement was assessed
using kappa statistics.

Results: 17 patients with axSpA were included (8 women, 9 men; mean age 34.4 ± 9.5 [SD]). The mean overall number of
NBF lesions scored was 186 for ldCT, 207 for sCT, and 37 for X-ray. Most findings were located at the anterior vertebral cor-
ners with a mean of 143 lesions on ldCT, 142 on sCT, and 35 on X-ray (Table 1). With ldCT as the reference, the overall sen-
sitivity for sCT to detect NBF was 0.58, with a corresponding specificity of 0.97. sCT had the highest sensitivity (0.65) at the

Figure 1: A-B: Low-dose CT (A) and MRI-based synthetic CT (sCT, B) of the thoracic spine. Ankylosis is seen anteriorly at several upper thoracic
vertebral levels, with both modalities. C-E: Low-dose CT (C), sCT (D), and X-ray (E) of the cervical spine. Anterior ankylosis is seen at the Th1/Th2
level, both on low-dose CT and sCT, while this level is not visualized adequately by X-ray. Note: Low-dose CT versus sCT slice positioning (A-D)
differ slightly at some levels. All images are from the same axSpA patient.
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anterior corners (specificity 0.94). For levels that were assessable on X-ray (C2-Th1 and Th12-S1), the sensitivity was 0.47
for sCT and 0.16 for X-ray, with similar high specificities ( >0.90) for both methods.

The mean inter-reader agreement for all locations was 0.64 for ldCT, 0.39 for sCT, and 0.55 for X-ray, and best for the ante-
rior corners (Table 2).

Conclusion: MRI-based synthetic CT showed very high specificity and a sensitivity much higher than X-ray, despite limited
reader training. With more training, calibration, and optimization of the scoring procedure, sCT could become highly valuable
in axSpA clinical trials.

Disclosure: S. Tromborg Willesen: None; N. Vladimirova: None; J. Moeller: None; A. Hadsbjerg: None; B. Vora:
None; S. Seven: None; S. Pedersen: Novartis, 5; M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim,
2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Jans-
sen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6,
Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6.
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Background/Purpose: Ultrasound (US) allows for visualization of many features of knee osteoarthritis (KOA) including
osteophytes, meniscal extrusion, synovitis, and articular cartilage damage. Additionally, US is more sensitive than radiogra-
phy and less expensive than MRI. The current analysis aimed to determine the association of features of KOA on US with
patient reported symptoms and quality of life.

Methods: The Johnston County Health Study (JoCoHS) is an actively enrolling population-based study in Johnston County,
North Carolina built on the infrastructure of the longstanding Johnston County Osteoarthritis Project, but with a focus on
younger individuals (35-70) and a range of chronic health conditions. All JoCoHS participants provide demographic informa-
tion, symptomatic and functional assessments (Knee Injury and Osteoarthritis Outcome Score (KOOS)), and imaging (knee
US and multiple joint radiographs). Posteroanterior semi-flexed radiographs are read for Kellgren Lawrence Grade (KLG) by
an expert musculoskeletal radiologist (JBR). Standardized knee US images are obtained by a trained sonographer (SSG).
Each participant’s set of images is read by 2 randomly selected expert readers (CJB, MJK, JL, JS) with disagreements adju-
dicated by a 3rd independent reader. For this preliminary analysis, we took the first US read for each participant (complete
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reads are not yet available). The worst US feature score was defined at the person-level and negative binomial models of
KOOS outcomes were used to produce adjusted odds ratios and 95% confidence intervals.

Results: The first 552 individuals (33% men, 23% Black, 9% Hispanic, mean age 55 [range 35-70] years, mean BMI 33.1
kg/m2, 52% with less than a college degree, 33% with previous knee injury) enrolled in the JoCoHS with complete data
(1083 knees with at least one US read) were included in this preliminary analysis. About one-third of the knees (330/1083)
had radiographic KOA (KLG ≥ 2), while nearly half reported at least some pain, aching, or stiffness. The frequency (n, %) of
each of the US features is shown in Table 1.

The symptoms and QOL subscales of KOOS were where participants reported the most impactful effects of KOA. Associ-
ations between each US feature with KOOS symptoms and Quality of Life subscales are shown in Table 2.

Except for the presence of suprapatellar power Doppler (PD), all evaluated US features were associated with worse KOOS
scores. Participants with large or very large osteophytes, particularly in the medial joint, were more likely to report worse
symptoms and quality of life scores. Lateral cartilage damage of any severity was associated with increased symptoms.
Findings followed a similar pattern for other KOOS scales and when adjusted for KLG, although statistical significance was
attenuated.

2047



Conclusion: US features of KOA, except for suprapatellar PD, are associated with worse KOOS scores. Large and very
large osteophytes and lateral cartilage thinning are significantly associated with worse patient reported symptoms and
decreased quality of life. Future work will provide more accurate population-based estimates for the presence of these fea-
tures and their effects on patient reported outcomes.

Disclosure: K. Yates: None; C. Alvarez: None; T. Schwartz: None; S. Savage-Guin: None; J. Renner: None;
C. Bakewell: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Sanofi, 2, 6, UCB, 2, 6;
M. Kohler: Mymee, 2, Springer Publications, 9; J. Lin: None; J. Samuels: None; A. Nelson: None.
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Background/Purpose: Aortitis is a serious potential complication of patients with giant cell arteritis (GCA) and may lead to
dilation, aneurysms or dissection. Since ultrasound (US) has limited access to detect aortitis, comparative studies with other
imaging modalities to determine the clinical impact of this limitation and the specific situations warranting their use are
needed. Our aim was to determine the impact of US intrinsic limitation to assess aortitis vs FDG-PET/CT in patients with
US-proven GCA and to identify factors associated with aortic involvement.

Methods: Retrospective observational study of patients referred to US fast-track clinics at two academic centres over a
four-year period. Only patients with GCA confirmed by US were included. Temporal (TA) and extracranial arteries US were
performed at baseline. FDG-PET/CT was performed according to clinician’s criteria. An FDG artery uptake at the aorta
higher than liver uptake was considered positive for aortitis.

Table 1. Clinical, laboratory and histology findings of patients with and without aortic involvement.
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Results: Seventy-two of 186 patients with US-proven GCA underwent an FDG-PET/CT; 29 (40.3%) had a positive FDG-
PET/CT and 24 (33.3%) presented aortitis. Only 6 (20.7%) patients with positive FDG-PET/CT had negative US findings of
large vessel (LV)-GCA. Among patients with aortitis in FDG-PET/CT, only 2 (8.3%) had negative US findings of LV-GCA.
Patients with aortitis were younger (68.9 vs 81;p< 0.001), more frequently females (79.2% vs 39.6%;p=0.002) and had
higher platelets count (413.4 vs 311.1;p=0014) (Table 1). Patients with aortitis presented positive TA US less frequently
(41.7% vs 83.3%;p< 0.001), but more LV US involvement (91.7% vs 41.7%; p< 0.001) versus patients without aortitis
(Table 2). None of the patients with aortitis exhibited visual symptoms (0% vs31.2%;p=0.001).

Conclusion: FDG-PET/CT can detect aortitis in 1 out of every 3 patients with US-proven GCA. However, a negative US
examination for LV-GCA suggests a low risk of aortitis. Younger and female GCA patients with thrombocytosis, absence
of visual manifestations and LV-GCA on US may more frequently present aortitis by FDG-PET/CT.

Disclosure: J. Molina-Collada: None; I. Castrejon: Bristol Myers Squibb, 1, 6, Galapagos, 2, GlaxoSmithKline, 1, 6,
Lilly, 1, 6, Merck Sharp & Dohme, 6, Pfizer, 1, 2, 6; I. Monjo: Amgen, 6, Gedeon Richter, 6, Janssen, 6, Novartis,
6, Roche, 6, UCB, 6; E. Fernandez-Fernandez: None; G. Torres: None; J. MARTINEZ BARRIO: None; J. Alvaro-
Gracias: Abbvie, 2, 6, AstraZeneca, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, GSK, 2, 6, Merck/MSD, 2, 6, Novar-
tis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; E. De Miguel: None.
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Inc., Lexington, KY, 11Amgen, Inc., Agoura Hills, CA, 12Swedish Medical Center/Providence St. Joseph Health and
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Table 2. US patterns of vascular involvement in patients with or without aortitis in FDG-PET/CT.
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Background/Purpose: Apremilast is an oral phosphodiesterase 4 inhibitor with a unique immunomodulatory mechanism of
action and is approved for the treatment of psoriatic arthritis (PsA). Whole-body magnetic resonance imaging (WB-MRI) is a
promising tool for inflammatory arthritis management and may provide a more thorough picture of total inflammatory burden
than standard MRI or clinical assessment. Here, we evaluate the efficacy of apremilast 30 mg BID (APR) on peripheral and
axial inflammation in patients with PsA.

Methods: The MOSAIC study was a phase 4, multicenter, single-arm, open-label trial that evaluated up to 48 weeks of APR
treatment (monotherapy or with stable methotrexate) on MRI outcomes in patients with active PsA (≥3 months but ≤5 years
since diagnosis, meeting the CASPAR criteria for PsA). Contrast-enhanced WB-MRI was performed at baseline, Week
24, and Week 48, and images were read and adjudicated by two blinded, experienced readers. Using the OMERACT MRI
whole-body scoring system for inflammation in peripheral joints and entheses (MRI-WIPE), WB-MRI results were used to
calculate the change from baseline in the peripheral enthesitis inflammation index (33 entheses), peripheral joint inflammation
index (83 joints), and total peripheral inflammation index (enthesitis + joint inflammation). In patients deemed to have PsA
spondylitis by the investigator and a baseline BASDAI Item 2 (pain) ≥4), MRI axial inflammation was assessed by calculating

2051



the change from baseline in the Canada-Denmark (CANDEN) spine score, the Spondyloarthritis Research Consortium of
Canada (SPARCC) spine score, and the SPARCC sacroiliac joint (SIJ) inflammation score.

Results: A total of 122 patients were enrolled and treated with APR. Demographics and baseline disease characteristics are
shown in Table 1. WB-MRI results showed significant reductions in peripheral joint inflammation at 24 and 48 weeks, and a
significant reduction in peripheral enthesitis at 48 weeks (Figure 1). Taken together, a significant reduction in the total
peripheral inflammation index was observed at both 24 and 48 weeks (Figure 1). At baseline, 40 patients were deemed
by the investigator to have PsA spondylitis and a BASDAI Item 2 ≥4; 39 patients were analyzed for axial inflammation.
WB-MRI using the CANDEN scoring system showed a reduction in axial inflammation at 24 and 48 weeks (Figure 1). There
was no significant change in either SPARCC spine or SPARCC SIJ scores (Figure 1).

Conclusion: This is the first PsA study applying WB-MRI of both peripheral and axial joints and entheses. Patients treated
with APR experienced significant improvement from baseline in peripheral joint and entheseal inflammation. These out-
comes demonstrate the efficacy of APR on inflammatory manifestations of PsA and the value of using WB-MRI as an objec-
tive measure in PsA management.

Disclosure: M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5,
6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5,
6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi,
2, 6, UCB, 2, 6; M. Boesen: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Image Analysis Group, 2, 6, 11, Novartis,
2, 5, 6, Pfizer, 2, 6, UCB, 2, 6;W. Maksymowych: AbbVie, 2, 5, Bristol-Myers Squibb(BMS), 2, CARE Arthritis Limited,
12, chief medical officer, Celgene, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Lilly, 2, Novartis, 2, 5, Pfizer, 2, 5, UCB, 2, 5;
R. Lambert: Calyx, 2, CARE Arthritis Limited, 2, Image Analysis Group, 2; G. Valenzuela: AbbVie, 2, Bristol-Myers
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sen, 2, 5, 6, MoonLake Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCB Pharma, 2, 5, 6, Ventyx,
2, Xinthera, 2.
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Background/Purpose: Lung ultrasound (LUS) is a non-invasive imaging tool to evaluate distribution and severity of intersti-
tial lung disease (ILD). Utility of LUS has been examined mainly in patients with systemic sclerosis (SSc), and B-line scores
assessed by LUS were shown to correlate with semiquantitative scores of chest high-resolution computed tomography
(HRCT). However, little is known about performance of LUS in ILD associated with idiopathic inflammatory myopathy (IIM)
or anti-synthetase syndrome (ASS). The aim of this study was to investigate utility of LUS in patients with IIM/ASS, by focus-
ing on correlations of B-line score with morphological features on HRCT.

Methods: A total of 64 patients, including 30 with SSc-ILD and 34 with IIM/ASS-ILD were selected from a prospective LUS
registry of Nippon Medical School Hospital based on fulfillment of one of classification criteria for SSc, IIM, or ASS and avail-
ability of chest HRCT and LUS images performed simultaneously. The degree of B-line was semiquantitatively scored using
a 4-8 MHz microconvex transducer, and a sum of the B-line at 14 scan sites was used as a total B-line score. ILD images on
HRCT were scored according to the method proposed by the Scleroderma Lung Study (SLS) by two investigators in a

Figure 1. Single regression analysis to evaluate correlation between total B-line score and HRCT semiquantitative score. LUS: lung ultrasound;
HRCT: high-resolution computed tomography; SSc systemic sclerosis; IIM: idiopathic inflammatory myopathy; ASS: anti-synthetase syndrome;
ILD: interstitial lung disease; SLS: Scleroderma Lung Study. *P < 0.05
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blinded fashion. The scores assessed included pure ground-glass opacity (pGGO), fibrosis, honeycombing, and consolida-
tion, and the sum of pGGO, fibrosis, and honeycombing scores was regarded as total SLS score. In some analyses, the
original SLS score was modified to include the consolidation score. Single regression analysis was used to evaluate correla-
tions of total B-lines with SLS scores of individual morphologies and the total score. Multiple regression analysis was carried
out to identify independent morphological features of HRCT contributing to total B-lines.

Results: Total B-line score correlated with total SLS score in patients with SSc-ILD (r = 0.79, P < 0.001), but the correlation
was much weaker in patients with IIM/ASS-ILD (r = 0.46, P = 0.006) (Figure 1). When correlations of total B-line score with
individual morphological patterns on HRCT were examined, total B-line score was significantly correlated with fibrosis
(r = 0.76, P < 0.001) and weekly with honeycombing (r = 0.44, P = 0.015) and consolidation (r = 0.38, P = 0.040) in patients
with SSc-ILD. On the other hand, in patients with IIM/ASS-ILD, total B-line score was correlated with pGGO (r = 0.48,
P = 0.005) and consolidation (r = 0.57, P < 0.001) (Figure 2). Multiple regression analysis revealed contribution of different
morphological patterns on HRCT to total B-line score: fibrosis (β = 0.743, P < 0.001) and honeycombing (β = 0.326,
P = 0.007) in SSc-ILD, while consolidation (β = 0.497, P = 0.006) and fibrosis (β = 0.320, P = 0.040) in IIM/ASS-ILD. Finally,
inclusion of the consolidation score in the original total SLS score resulted in improvement of correlation with total B-line
score in patients with IIM/ASS-ILD (r = 0.67, P < 0.001) (Figure 1).

Conclusion: B-lines detected by LUS reflect different HRCT morphological features in patients with SSc and IIM/ASS. This
difference should be considered upon interpreting total B-lines upon evaluation of ILD in clinical practice.

Disclosure: S. Watanabe: None; K. Yomono: None; S. Yamamoto: None; M. Suzuki: None; T. Gono: Asahi Kasei,
6, Astellas, 6, Boehringer Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Eisai, 6, Janssen, 6, Nippon Shinyaku,
6, Ono Pharmaceuticals, 6, Pfizer, 6, UCB, 6; M. Kuwana: AbbVie/Abbott, 6, Asahi-Kasei, 5, 6, Astellas, 6, AstraZe-
neca, 2, Boehringer-Ingelheim, 2, 5, 6, Chugai, 2, 5, 6, Corbus, 2, Eisai, 6, GlaxoSmithKlein(GSK), 2, Horizon, 2, Jans-
sen, 6, Kissei, 2, MBL, 2, 5, Mitsubishi Tanabe, 2, 5, 6, Mochida, 2, 6, Nippon Shinyaku, 6, Ono, 5, 6.

Figure 2. Single regression analysis to evaluate correlation between total B-line score and SLS scores of individual morphologies by underlying dis-
ease. SSc: systemic sclerosis; IIM: idiopathic inflammatory myopathy; ASS: anti-synthetase syndrome; ILD: interstitial lung disease; pGGO: pure
ground-glass opacity; LUS: lung ultrasound; SLS: Scleroderma Lung Study. * P < 0.05
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Background/Purpose: Almost all patients with SLE experience joint problems and arthritis, 12% suffer permanent joint
damage. The wide variability in SLE arthritis and the limitations of existing assessment tools make it difficult to identify mus-
culoskeletal involvement in clinical care and clinical trials. Identifying lupus arthritis based on physical exam remains challeng-
ing. Clinicians need a robust, easy-to-use imaging technique to diagnose and monitor arthritis in SLE. Ultrasound (US) and
magnetic resonance (MRI) allow for more objective assessments but are plagued by operator dependence and high cost.
With the support of a DoD award, we are developing a prototype imaging system that uses lasers and light detectors to eval-
uate finger joints in SLE. Here we describe preliminary data on comparisons between optical imaging and US evaluations of
affected and unaffected proximal interphalangeal (PIP) joints.

Methods: Fifteen SLE patients were evaluated, 8 PIP joints (bilateral PIP 2-5)/patient were imaged, with a total of
120 images. A systematic multiplanar grey-scale (GS) and power doppler (PD) examination of PIP joints was performed
using the Outcome Measures in Rheumatology (OMERACT) consensus definitions for joint pathologies, and a combined
PDGS score was calculated. Immediately after the US, joints were examined using optical imaging. The instrumentation
uses a 670nm, 8mW laser with a 1 mm diameter beam modulated at 300 MHz as light source. The laser beam is focused
on the dorsal surface of each finger and scans across the PIP joints (as shown in Figure 1, left). The transmitted light is col-
lected by an intensified charge-coupled device camera and the absorption and scattering distributions inside the finger are
reconstructed (Fig.1 shows absorption) using a radiative transfer equation model.

Results: The PDGS scored 34 joints 0, 44 – 1, 20 – 2 and 22 – 3. The absorption and scattering data were obtained from the
reconstructed images. Figure 2 shows a cross section through an unaffected joint (PDGS=0) on the left and an affected joint
(PDGS=3) on the right. The average absorption coefficient of joints with PDGS = 0 or 1 was 0.52±0.19 cm-1, while joints with

Figure 1. Left, example of the collected raw signal from the system, with the red dots indicating the different positions of the laser during the acqui-
sition protocol. Right, example of a three-dimensional reconstruction of a joint’s absorption properties.
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PDGS = 2 or 3 the absorption was 0.60±0.19 cm-1, p < 0.05. Similarly, we found that the difference in the scattering coef-
ficients between the two groups was also statistically significant (10.8±1.9 cm-1 versus 11.8±2.1 cm-1, p< 0.01).

Conclusion:Optical imaging correlated with PDGS findings in 120 evaluated lupus arthritis PIP joints. Further examination of
SLE arthritis using the new US OMERACT criteria that includes a tenosynovitis score and MRI will allow for better definitions
of PIP arthritis and improve the correlations with optical imaging. The system, which could take the form of an ergonomic
glove, will allow the investigators to image lupus arthritis, both in the office and at home, to diagnose and monitor arthritis
progress. The goal is to create a portable, wearable, imaging device that permits real-time monitoring of SLE arthritis to
improve patient care and outcomes.

Disclosure: W. Tang: None; A. Marone: None; L. Khalili: None; X. Wang: None; S. Murray: None; S. Inzerillo: None;
M. Bardien: None; V. Gaikwad: None; S. Kim: None; L. Geraldino-Pardilla: None; A. Hielscher: None; A. Askanase:
AbbVie, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GSK,
2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2.
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Background/Purpose: Psoriatic arthritis (PsA) can manifest with different musculoskeletal (MSK) features. Ultrasound
(US) optimizes the assessment of the different MSK features in PsA. However, there is no consensus on which MSK sono-
graphic lesions and what locations should be evaluated by US. The group for research and assessment of psoriasis and
psoriatic arthritis (GRAPPA) have set a goal of defining the most prevalent locations for the various US lesions in order to
reduce the number of scanned sites.

The aim of the study was to describe the prevalence and distribution of key sonographic MSK lesions in patients with PsA.

Methods: This study analyzed data from two prospectively recruited PsA cohorts. Cohort 1 included 101 patients with
active PsA (DAPSA >14) and cohort 2 included 94 patients with active PsA prior to initiation of therapy. All underwent a com-
prehensive US assessment, including both gray scale (GS) and power Doppler (PD) of 50 joints, 40 tendons and

Figure 2. Representative cross-sectional images of “unaffected” (PDGS=0, left) and “affected” (PDGS=3, right) PIP joints absorption properties.
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14 entheses. The following sonographic lesions were assessed by two sonographers blinded to clinical data: I. Inflammatory
lesions - synovitis, tenosynovitis, peritenonitis and enthesitis and II. Structural lesions – periarticular erosions and bone pro-
liferations. Presence or Absence of these lesions was determined based on previously suggested definitions by OMERACT
(when available) or other publication and their prevalence by joint/tendon site was reported.

Results: In cohort 1, mean ± SD age was 52.7 ± 13 and 55.7% were females. In cohort 2, mean ± SD age was 47.5 ± 13.2
and 48.8% were females (Table 1). The most prevalent locations of the inflammatory lesions in both cohorts were (figure 1):
Synovitis (small joints) –MCP2 (cohort 1: 13.5%, cohort 2: 27%), MCP 3 (cohort 1: 11%, cohort 2: 26%), IP1 (cohort 1: 5%,
cohort 2: 24.5%) PIP 3 (cohort 1:3%, cohort 2: 16%), MTP 1 (cohort 1: 35.5%, cohort 2: 35%), MTP2 (cohort 1: 24%, cohort
2: 30%), MTP3 (cohort 1: 18.5%, cohort 2: 22%); Synovitis (medium-large joints) – wrist (cohort 1: 31.5%, cohort 2: 29%)

Table 1: Baseline and clinical characteristics

Figure1: Prevalence and distribution of sonographic inflammatory lesions in PsA
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and knee (cohort 1: 15%, cohort 2: 29%); Tenosynovitis – 2nd finger flexors (cohort 1: 2%, cohort 2: 8%) 3rd finger flexor
(cohort 1: 2%, cohort 2: 6%), extensor digitorum (cohort 1: 2.5%, cohort 2: 6%), tibialis posterior (cohort 1: 6%, cohort 2:
8.5%); extensor peritenonitis –MCP3 (cohort 1: 2%, cohort 2: 12%), PIP 3 (cohort 1: 2%, cohort 2: 14%), PIP4 (cohort 1:
1%, cohort 2: 12%); Enthesitis – lateral epicondyle (cohort 1: 12%, cohort 2: 14%) and triceps (cohort 1: 9%, cohort 2:
20%). The most prevalent locations of the structural lesions (figure 2): Erosions – MCP1 (cohort 1: 4%, cohort 2: 4%),
MCP2 (cohort 1: 6.5%, cohort 2: 6%), MCP3 (cohort 1: 3%, cohort 2: 3%), MTP5 (cohort 2: 4%); Bone proliferations –

IP1 (cohort 1: 25%, cohort 2: 36%), DIP2 (cohort 1: 27.5%, cohort 2: 37%), DIP3 (cohort 1: 19.5%, cohort 2: 37%) and
DIP5 (cohort 1: 28%, cohort 2: 44%).

Conclusion: This descriptive study provides comprehensive information on the most commonly affected sites for key
inflammatory and structural domains in PsA. This information can inform efforts to develop reduced sonographic score to
diagnose or monitor disease activity in PsA.

Disclosure: A. Polachek: None; V. Furer: None; S. Thib: None; L. Mendel: None;O. Elkayam: None; L. Eder: AbbVie,
2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz, 5, UCB, 2, 5.

Figure2: Prevalence and distribution of sonographic structural lesions in PsA
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Background/Purpose: In recent years, the concept of D2T RA (difficult-to-treat rheumatoid arthritis) has become wide-
spread, and D2T RA patients are defined as a state in which activity cannot be controlled even with the use of various
molecular-targeted drugs. In this study, we investigated the ultrasound synovial findings in D2T RA patients. However, ultra-
sound findings in D2T RA patients are unknown. In this study, we investigated the ultrasound findings of D2T RA patients.

Methods: A total of 750 RA patients who underwent ultrasound examination from January 2017 to August 2020 were con-
tinuously included. Ultrasound examination was performed at the of bilateral first to fifth metacarpophalangeal (MCP) joints,
first interphalangeal (IP) and second to fifth proximal interphalangeal (PIP) joints, wrist joints (three part of radial, medial and

Table 1. Patients characteristics of D2T RA and non D2T RA patients
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ulnar) and first to fifth metatarsophalangeal (MTP) joints. Both grayscale (GS) and power Doppler (PD) findings were scored
to grade 0-3 by a semi-quantitative method, and the sum of GS was defined as the GSUS score and the sum of PD as the
PDUS score. Of all 750 RA patients, 517 RA patients (68.9%) who treated bDMARDs/JAKi were included and devided in
D2T RA patients and non-D2T RA patients. The patients’ characteristics, GSUS and PDUS score were compared between
D2T RA patients and non-D2T RA patients.

Results: There were 40 D2T RA patients and 477 non-D2T RA patients. Mean age was 61.2 vs. 65.0 years (p=0.133), mean
disease duration of RA was 17.6 vs. 14.9 years (p=0.199), CDAI was 12.6 vs. 9.8 (0.166), and CRP level was 0.79 vs. 0.28
mg/dL (p=0.233), MMP-3 level was 295.6 vs 10.8ng/mL (p=0.057), respectively. In the D2T RA group, concomitant use
ratio of MTX was low (50.0 vs 70.9 %, p=0.011), but there was no difference in the average dose of MTX (8.9 vs 9.2
mg/w, p=0.581). The concomitant use ratio of glucocorticoid (32.5 vs 12.6 %, p=0.002) and the average dose of glucocor-
ticoid (7.7 vs 3.1 mg/d, p=0.003) were higher in D2T RA group. Regarding ultrasound findings, GSUS score (16.2 vs 9.5,
p=0.011) and PDUS score (11.0 vs 6.4, p=0.034) were significantly higher in the D2T RA group.

Conclusion: The definition of D2T RA is resistant to multiple mode of bDMARDs/JAKi. Although, disease activity and inflam-
matory markers tended to be worse in the D2T RA group, there was no statistically significant difference in this study. How-
ever, ultrasound findings were significantly worse in D2T RA. Suppression of synovitis might be important to prevent
D2T RA.

Disclosure: T. Okano: None; K. Mamoto: None; Y. Yamada: None; S. Anno: None; A. Yagami: None; Y. Domae:
None; S. Washida: None; Y. Yoshida: None; T. Koike: None; H. Nakamura: None.
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Background/Purpose: Positive for auto-antibodies such as rheumatoid factor (RF) and anti-citrullinated peptide antibodies
(CCP) or having high autoantibody titers is associated with the progression of joint destruction in patients with rheumatoid
arthritis (RA) (van Steenbergen HW, et al. Ann Rheum Dis. 2015;74:e3. and Hecht C, et al. Ann Rheum Dis.
2015;74:2151-6.). Therefore, we evaluated the relationship between RF or CCP levels and ultrasound synovial findings.

Methods: A total of 750 RA patients who underwent ultrasound examination from January 2017 to August 2020 were con-
tinuously included. Ultrasound examination was performed at the of bilateral first to fifth metacarpophalangeal (MCP) joints,
first interphalangeal (IP) and second to fifth proximal interphalangeal (PIP) joints, wrist joints (three part of radial, medial and
ulnar) and first to fifth metatarsophalangeal (MTP) joints. Both grayscale (GS) and power Doppler (PD) findings were scored
to grade 0-3 by a semi-quantitative method, and the sum of GS was defined as the GS score and the sum of PD as the PD
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score. Patients were classified into a negative group and a positive group according to RF and CCP titers, and the positive
group was further classified into quartiles (Q1-Q4) according to those levels, and disease activity and ultrasound synovial
findings were compared.

Results: There were 655 cases in the RF positive group and 565 cases in the CCP positive group. RF positive group were
divided into quartiles such as Q1: 15 < RF ≤ 72, Q2: 72 < RF ≤ 158, Q3: 72 < RF ≤ 379, Q4: 379 < RF ≤ 8160, and CCP
positive group were divided into quartiles such as Q1: 4.5 ≤ CCP ≤ 36.0, Q2: 36.0 < CCP ≤ 95.6, Q3: 95.6 < CCP
≤ 308.0, Q4: 308.0 < CCP. There was no difference in disease duration or disease activity both in the RF and CCP positive
group and the negative group, but the ultrasound synovitis scores were significantly worse in both GS and PD score in the
positive groups. Among the RF and CCP positive groups, the ultrasound synovitis score tended to be high in the high RF
and CCP group, and the highest in the Q4 group.

Figure 1. The relattionship between RF titer and disease activity or ultrasound findings.

Figure 1. The relattionship between anti-CCP antibody titer and disease activity or ultrasound findings.

2061



Conclusion:We evaluated the relationship between RF or CCP levels and ultrasound synovitis. Ultrasound synovial findings
were significantly worse in positive group than negative group on both RF and CCP, regardless of disease activity. Moreover,
high titer of RF or CCP levels tended to be higher ultrasound synovitis. Patients with high titer of RF or CCP levels should be
considered to treat more earlier and intensively.

Disclosure: T. Okano: None; K. Mamoto: None; Y. Yamada: None; S. Anno: None; Y. Domae: None; S. Washida:
None; A. Yagami: None; Y. Yoshida: None; T. Koike: None; H. Nakamura: None.
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Background/Purpose: Infrared thermography (IRT) is an emerging technology that has the potential to rapidly assist in
identifying joint inflammation in patients with joint symptoms. However, its use in clinical practice is currently limited due to
the lack of a true gold standard (e.g., musculoskeletal ultrasound [MSUS]) confirming the presence of joint inflammation.
We aimed to determine whether there are differences in IRT measurements between joints categorized as inflamed or not
based on Power Doppler (PD) ultrasound imaging.

Methods: We conducted a cross sectional study among patients at a tertiary academic medical center. Eligible patients
were age ≥ 18 years, had a rheumatologist-diagnosis of rheumatoid arthritis or a non-inflammatory joint condition
(e.g. osteoarthritis) or healthy controls, and had at least one swollen joint in the hands or wrists or feet (RA patients only).
IRT images were obtained using a FLIR E75 3400 camera. A manual segmentation approach was employed to place rect-
angular regions of interests (ROIs) over each of the 32 target joint sites. FLIR software was used to determine IRT tempera-
ture (0C) parameters including ROI maximum (max), minimum (min), mean (mean), center (center) and within joint variability
(STD). MSUS was obtained at the same visit by a rheumatologist with RhMSUS certification. MSKUS erosions (presence/
absence), joint inflammation (PD) and synovial hypertrophy (SHT) was scored using a 0-3 severity scale (none =0, mild =1,
moderate=2, and severe =3) for each wrist, metacarpophalangeal (MCP), proximal interphalangeal (PIP) and metatarsopha-
langeal (MTP) joint. We used mixed effects logistic regression to determine whether IRT parameters were able to discrimi-
nate between inflamed (i.e. PD score ≥ 1) and not inflamed joints (PD=0), accounting for clustering of joints within patients
and adjusting for demographic factors including age, sex, and race.

Results: A total of 50 patients with RA (n=30), OA (n=10), healthy controls mean (SD) age 54.8 (14.20) years, mostly women
(90.0%), 22 (44%) Black participated in the study. A total of 1598 joints were included in the analysis including 103 joints with
a PD ≥ 1. A total of 248 joints had erosions. IRT measurements by PD score are presented in the Table. The c-statistic for the
area under the receiver operator curve was 0.82 (Figure). After multivariable adjustment, the minimum, maximum and the
within-joint variability (STD) of the thermography camera temperature readings were significantly associated with joint
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Table: Infrared thermography measurements by Power Doppler (PD) score.

Figure: Receiver Operator Curve comparing thermography with musculoskeletal ultrasound for classifying joint inflammation (PD = 1 or 2)
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inflammation compared to the gold standard of PD={1,2} by MSUS. Older age, female sex, and black race also were signif-
icantly associated with the outcome.

Conclusion: We found that a commercially-available infrared thermography camera had reasonable accuracy to discrimi-
nate between inflamed versus non-inflamed joints among people with RA, OA, and healthy controls. These findings can help
inform future use of IRT in clinical practice to discriminate between inflammatory and non-inflammatory joint disease in set-
tings where a rheumatologist physical exam may not be feasible.

Disclosure: M. Danila: Horizon, 5, Pfizer, 5, RheumNow, 2, UCB, 2; G. Rosas: None; F. Xie: None; J. Curtis: AbbVie,
2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5,
UCB Pharma, 2, 5; K. Aaron: None; S. Ford: None; L. Hughes: None.
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Background/Purpose: Ultrasound (US) has emerged as a sensitive method, especially when compared to clinical examina-
tion, for evaluating disease activity in Rheumatoid Arthritis (RA). Several studies have shown discrepancies between the
physical examination and US in detecting inflammation. In this study, we aimed to understand a) for joints that are tender
at baseline, what is the response rate (same joint being non-tender at follow up), according to the presence of Doppler signal
positivity at therapy initiation; b) for joints that are not tender at baseline, what is the risk of flare (being tender) at follow up,
according to the presence of Doppler signal positivity at the therapy initiation.

Methods: At the ORCHESTRA (Ottawa Rheumatology CompreHEnSive TReatment and Assessment) Clinic RA patients
starting a new advanced bDMARD/tsDMARD therapy are assessed using a comprehensive screening process which includes
a protocoled US scan. Patients are evaluated in the same clinic three months after new therapy initiation. For this analysis, we
included all MCP, PIP and wrist joints of every patient. Analysis was performed on a joint level. Tenderness of the joint as base-
line and at follow upwere grouped according to havingGlobal OMERACT-EULARSynovitis Score (GLOESS) grade 3 2 Doppler
signals at baseline. Odds ratio (confidence intervals) were calculated a) for joints that were tender at baseline to understand the
prediction of response; b) for joints that were not tender at baseline to understand the prediction on flare.

Results: There were 40 RA patients (70% female) included in the analysis, with 878 joints being analyzed. The median (IQR)
tender and swollen joint counts were 8(11) and 7.5(5), respectively, with a DAS28 score of 3.76 (1.58). The mean (SD) age
was 60.1(15.6), with a median (IQR) disease duration of 14.5 (21.3) years. Twenty-one patients (52.5%) were bionaive at
baseline and 7(17.5%), 4(10%) and 8(20%) patients had failed 1, 2 or 33 biologic therapies, respectively.
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219/878 joints were tender at baseline, 48 (21.9%) of whom had Doppler signals. Among the Doppler positives, the
response rate was 46%. The response rate of the joints with no Doppler signals at baseline was 71%, meaning they were
no longer tender at follow up. The odds of achieving response on a joint level was lower if there were Doppler signals at base-
line (OR 0.34 (CI:0.18-0.66)) (table 1).

Among the 659 joints that were not tender at baseline, 108 (16.4%) had Doppler signals. Within these, 24.1% became ten-
der at follow up. Among the 551 patients who were Doppler negative, 10.1% became symptomatic. The odds of flaring on a
joint level that was previously non-tender was higher if there were Doppler signals at baseline (OR 2.64 (CI:1.58-4.44))
(table 2).

Conclusion: Our study shows that the Doppler signals at the initiation of an advanced therapy has two important meanings
on a joint level: Doppler positive tender joints are more resistant to therapies (then Doppler negatives) and Doppler positive
non-tender joints have a higher risk of becoming symptomatic. It is still not clear how the US should be incorporated in the
treatment algorithms, but the US information suggest a different patient phenotype.

Disclosure: S. Acikgoz: None; U. Gazel: None; R. Sabido-Sauri: None; O. Bayindir Tsechelidis: Janssen, 5;
A. Zahrai: None; C. Ivory: None; E. Hepworth: None; s. aydin: AbbVie/Abbott, 6, Celgene, 6, Clarius, 11, Novartis,
6, Pfizer, 6, UCB, 6.
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Background/Purpose: A previous survey of Australian Rheumatologists indicated low confidence (60% of Australian Rheu-
matologists) in the use of Temporal artery ultrasound provided by their Radiology services in the diagnosis of giant cell arter-
itis. There is limited published information on multimodal imaging to enhance diagnostic confidence of GCA. The aim of this
study was to determine the utility of standardized high-resolution temporal artery scanning protocols for diagnosis of GCA
and the role of multimodal imaging in increasing the confidence of GCA diagnosis.

Methods: Consecutive patients from 2020 to 2022 with suspected GCA based on 3/5 1990 ACR classification criteria were
enrolled. Patients underwent ultrasound of bilateral common superficial temporal arteries (CSTA) and main branches with a
22MHz linear ultrasound probe to determine the arterial intima-media thickness (IMT) at the CSTA and the presence of a
non-compressible halo on color Doppler.Bilateral axillary artery (AA) IMT was measured in some patients. Additional diag-
nostic tests included dedicated 3Tesla MRI of scalp arteries time of flight sequence with grading of gadolinium enhancement
of temporal artery (TA) wall and temporal artery biopsy (TAB) or 18FDG PET scan. Final diagnosis of GCA was determined at
case-note review at 6 months by consultant rheumatologist. At least two diagnostic tests were performed on most patients.
GCA diagnostic confidence was enhanced by employing multimodality imaging and biopsy. Optimal IMT cut-off measure-
ments for GCA diagnosis were determined by Receiver Operating Characteristic analysis.

Results: 82 patients were included in the study (mean age 72 years, 66% female). Mean age was higher in the 31 (38%)
patients with confirmed GCA diagnosis than those without GCA confirmation (79 vs 68 years, p=0.0002).

Of the 82 patients, 78 (95%) underwent ultrasound, 41 MRI (50%), 15 PET (18%) and 35 TAB (43%). 71% had at least two
diagnostic procedures and 33% had three. The optimal IMT cut-off measurements were 0.4mm for CSTA (n=74, 86% sen-
sitivity, 91% specificity) and 1mm for AA (n=42, 62% sensitivity,100% specificity). Sensitivity and specificity of TA halo for
GCA (n=78) was 80% and 94% respectively and 63% and 95% respectively for Grade 2 Gadolinium enhancement of
TA (n=41).

Conclusion: High resolution ultrasound TA Halo, and the more objective TA IMT, both performed well for cranial GCA diag-
nosis with excellent sensitivity and specificity.
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Background/Purpose: Lung ultrasound (LUS) has proven useful to detect interstitial lung disease (ILD) among patients with
SSc when compared to high-resolution computerized tomography (HRCT) as the gold standard; it also exhibits advantages
as a tool in clinical practice owing to its accessibility and innocuity. Nevertheless, a key drawback is currently the lack of a
standardized methodology to perform LUS. Our objectives were to evaluate diagnostic accuracy of LUS for ILD by compar-
ing the systematic evaluation of 14 intercostal spaces (ICS) against 12 postero-basal ICS; and to correlate the grade of
severity of ILD assessed through LUS with findings on HRCT, both as a global score and evaluating specific concordant lung
zones.
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Methods: Patients with SSc, according to current classification criteria, were recruited from the outpatient rheumatology
clinic at a referral hospital. Demographic, clinical, serological, and imaging variables were collected. LUS was performed
using two scanning methods: 14 predetermined ICS and 12 postero-basal ICS. "B" lines (BL) and pleural abnormalities
(PA) were documented for each ICS. HRCT was performed with a maximum 3 month-interval from the time of recruitment
(before or after). Descriptive statistics, multivariate analysis, a Pearson correlation test (to compare findings between LUS
and HRCT), and ROC curves (to show diagnostic accuracy) were carried out.
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Results: We included 114 patients with a median age of 55 (IQR 48-63) years; 97.4% were women. Prevalence of ILD
was 49.1%. Relevant baseline characteristics are shown in Table 1. Acknowledged risk factors for ILD were pulmonary
hypertension (OR 3.4, CI 95% 1.04-11.14, p=0.04) and diffuse SSc (OR 2.5, CI 95% 0.84-7.6 p= 0.10). A strong correlation
was shown between the BL count in 14 ICS and the Warrick score (0.62), and the BL count in 12 ICS and Warrick
score (0.61).

The AUC were 0.85 (95% CI, 0.77-0.92), 0.88 (95% CI, 0.82-0.95) and 0.83 (95% CI, 0.75-0.91) for the evaluation of the
number of BL in 14 ICS, 12 ICS and the number of ICS with PA (22 EIC), respectively.

Conclusion: Our study confirms the robustness of LUS as a tool for the detection of ILD through the quantification of BL
and PA when using any of two different scanning protocols (14 and 12 ICS). A reasonable diagnostic accuracy was also
proven for the finding of PA, but more studies are required to elucidate their added value over BL for the diagnosis of ILD
by LUS.

Disclosure: F. Carranza Enriquez: None; C. Soto-Fajardo: None; S. Solorzano Flores: None; A. Angeles-Acuña:
None; M. Mejia-Avila: None; A. V�azquez-Ortega: None; P. Flores-Ordoñez: None; K. Arias Callejas: None;
A. Enriquez-Luna: None; G. Ramon-Diaz: None; B. Bravo-Zarate: None; T. Rodríguez-Reyna: None;
C. Pineda: None.
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Background/Purpose: Ultrasonography (US) has experienced a rapid evolution in rheumatology. Despite many advan-
tages being shown repeatedly, several barriers persist and stand in the way of a wider use of US in rheumatology, equipment
cost being an important one. Hand-held US technology promises to take this cost down substantially. However, before it
can be specifically used for rheumatology, its performance needs to be validated against gold-standard devices for key inter-
ventions. We aim to test the concurrent validity of a handheld US device versus a gold-standard device to detect character-
istic features of healthy and rheumatic joints (i.e., anatomical structures and vascular flow).

Methods: Adult patients with peripheral PsA presenting with at least one tender and swollen joint were included. Each
patient had consecutive US examinations using a handheld (Clarius Mobile Health Inc, HD3 L20 and L15 scanners) and a
gold standard US device (GE LogicE9) for detecting synovitis, nail disease, and erosions. B mode and power Doppler
images were saved for each site and lesion. Every image was given a unique identifier number at the end. Image reading
was performed at least 2 weeks after the acquisition of US in all patients. A random order slide show was conducted for
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scoring, irrespective of the machine used or the anatomical site or patient assessed, to ensure blindness. Scoring was done
using previously validated methods. Here we present interim analysis for the first 10 patients to detect synovitis (n=240), nail
disease (n=20), and erosions (n=40).

Results: Patients had a mean±SD age of 55.2±8.6, with a median (IQR) disease duration of 7(12) years. 40% were female.
On the day of the US, the median (IQR tender joint count was 8.5(18.5) and swollen joint count was 4.5(5.75).At least mod-
erate agreement was observed between the handheld and gold standard devices in all elementary lesions assessed (table).
Specifically, both detecting synovitis, the L15 and L20, had a kappa of 0.499 and 0.535 compared to the GE machine,
respectively, with absolute agreement rates of 76.7-77.8%. For detecting the intrasynovial Doppler signals, the L15 had a
substantial agreement (kappa: 0.667, absolute agreement: 93.9%); and L20 had moderate agreement (kappa: 0.428, abso-
lute agreement: 89.3%). The nail lesions were compared with L20, which showed a moderate agreement to detect the loss
of trilaminar appearance (kappa: 0.490, absolute agreement: %75) and substantial agreement to detect nail bed vascularity
(kappa: 0.732, absolute agreement: 89.5%). For erosions, there was an almost perfect agreement with the L15 (kappa:
0.876, absolute agreement: 94.1%) and moderate agreement with L20 (kappa: 0.486, absolute agreement: 77.5%). Inves-
tigating the individual discrepancies, the L20 seemed to be more sensitive to detecting erosions (fig).

Conclusion: In this interim analysis, the handheld US devices showmoderate-substantial agreement to detect synovitis, nail
lesions and erosions, and Doppler signals. The final analysis will be conducted after 30 PsA patients are enrolled, and enthe-
sitis will also be analyzed. These interim results encourage testing the use of handheld US devices for wider use.

Table: The frequency, kappa and percent absolute agreement of elementary lesions on all three devices.
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Figure: Lateral view of the same 2nd MCP joint. A) Longitudinal view using GE LogicE9, with no erosions; B) Longitudinal view using the L20 scan-
ner, showing the erosion (arrow); C) transverse view of the erosion with L20 scanner.
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Background/Purpose: The use of anti-PD-1 (aPD-1) immunotherapy has seen significant success in clinical practice, cor-
responding with a continued rise in clinical indications for multiple cancer diagnoses. Immune-related adverse events (irAEs)
are a type of secondary autoimmune toxicities arising in the setting of cancer immunotherapy. They can cause significant
morbidity and disruption of the treatment of oncologic patients. They also offer a controlled setting for dissecting the cellular
and signaling networks of autoimmunity development.

Methods: To better understand irAEs in the setting of aPD-1 immunotherapy, we established a prospective, longitudinal
cohort at the University of Pennsylvania enrolling patients before immunotherapy and following them for a year. We stratified
the responses in two groups: patients that developed at least one irAE event (irAE+) and patients that never developed an
irAE event (irAE-) during that time period.

Results: Using high-dimensional cytometry, we found that irAE+ patients had a larger increase in their activated CD4 T cells
after PD-1 inhibition compared to irAE- patients. In addition, plasmablast generation following immunotherapy was higher for
irAE+ patients. Using PhIP-Seq, an autoantigen screening assay, we found that irAE+ patients demonstrated robust enrich-
ment in autoantibodies against various tissue antigens after immunotherapy with unique patterns for each patient. Finally, a
large-scale proteomic analysis revealed that irAE+ patients at baseline have increased levels of circulating inflammatory
mediators.

Conclusion: These results indicate that there are distinct cellular and serological imprints of irAE+ patients that reflect their
heightened autoimmune reactivity and can be used to uncover the underlying pathogenic mechanism of irAEs and design
predictive algorithms.

Disclosure: S. Apostolidis: None; K. Sacksith: None; B. Fulmer: None; Z. Quandt: None;M. Anderson: MedTronic,
11, Merck, 11; T. Laufer: None; E. Wherry: Arsenal Biosciences, 12, Founder, Danger Bio, 1, 12, Founder, Janssen,
1, Marengo, 1, Pluto Immunotherapeutics, 1, Related Sciences, 1, Rubius Therapeutics, 1, Surface Oncology, 1, 12,
Founder, Synthekine, 1.
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Background/Purpose: Data on Immune Checkpoint inhibitor (ICI) use in patients with previously diagnosed inflammatory
muscle disease (IMD) is limited as these patients were excluded from clinical trials. There is a concern that use of ICIs in
patients with pre-existing IMD may have flares of their disease, increased morbidity, and/or higher mortality with ICI treat-
ment. We identified all patients diagnosed with IMD prior to ICI infusion in the Veterans Health Administration (VHA) and ana-
lyzed these patients’ demographics, diagnoses, laboratory findings, clinical course, and mortality in comparison to other
Veterans treated with ICIs.

Methods: This analysis used data from the VHA Corporate Data Warehouse (CDW) for demographics, ICD codes, and
pharmacy information, VA cancer registry for cancer diagnosis, and all-cause mortality from the Death Ascertainment File
(DAF). Veterans who received one or more ICI infusions between 6/6/2011 and 2/14/2023 were evaluated as potential
IMD cases if they had two or more myositis ICD-9 or ICD-10 codes associated with a rheumatology or neurology clinic visit
at least 30 days apart and both visits occurred prior to the ICI treatment. Cases meeting these criteria underwent electronic
medical record review using the Compensation and Pension Record Interchange (CAPRI) to determine if the case met
American College of Rheumatology (ACR) criteria for IMD. Demographic features and mortality of confirmed cases were
compared to patients receiving ICI without pre-existing IMD. IMD cases were also reviewed to determine if patients devel-
oped a myositis flare.

Results: We identified 29,539 patients who received at least one ICI infusion in the VHA. Of these patients, 13 met IMD
screening criteria with 8 patients having confirmed IMD by ACR criteria (dermatomyositis 3, polymyositis 2, anti-synthetase
syndrome 2, and RA/myositis overlap 1). All patients were white males with an average age of 71.7 years at the time of first
ICI infusion. Primary cancer diagnoses were lung - 2, melanoma - 2, head and neck - 2 kidney/other urinary - 1, and meso-
thelioma - 1. Four patients were treated with nivolumab and four patients with pembrolizumab (Table 1). Diagnosis of IMD
was made on average 3.1 years prior to treatment with ICI. One patient with dermatomyositis had an IMD flared after two
doses of ICI and was treated successfully with steroids and IVIG. No IMD flares were identified in the other seven patients.
There was no difference in Kaplan Meier Survival Analysis for IMD patients in comparison to patients treated with ICI without
IMD (p=0.40 by log rank test) (Figure 1).

Conclusion: Overall mortality in these 8 patients with IMD treated with an ICI was similar to other ICI treated Veterans.
Among the 8 IMD patients, only one developed an IMD flare after ICI treatment that responded to glucocorticoids and IVIG
therapy. These findings suggest that ICI therapy can be considered in IMD patients with close monitoring. Future research
is needed to better understand the risk of IMD flare and outcomes in patients with established IMD treated with ICIs.
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Figure 1: Comparing Survival of Patients on ICI Therapy with Pre-Existing IMD to those without IMD

Table 1: Comparison of Patients with Established Inflammatory Muscle Disease (IMD) Prior to ICI Treatment to Patients without IMD
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Background/Purpose: Of the rheumatic immune-related adverse events that follow immune checkpoint inhibitor
(ICI) cancer immunotherapy, de novo PMR-like episodes without inflammatory arthritis (ICI-PMR) appear to com-
prise a small subset, distinct from other irAEs. ICI-PMR also appear distinct from classical PMR, given they are
temporally related to ICI exposure and occur at far greater incidence than expected for classical PMR alone. ICI-
PMR have previously been associated with findings consistent with inflammatory morphological change on [18F]
Fluorodeoxyglucose-PET/CT (FDG-PET/CT), a modality used for cancer staging. Classical PMR also has highly
accurate diagnostic scintigraphic features on FDG-PET/CT. It is not known to what extent the detailed inflamma-
tory morphological changes in ICI-PMR correlate with those in classical PMR.

Methods: A comparison was made of FDG-PET/CT images from active ICI-PMR and active classical PMR patients. Images
in ICI-PMR patients were obtained from a retrospective repository of routine care FDG-PET/CT incidentally obtained for can-
cer staging. Images were selected where the time of image acquisition correlated with ICI-PMR active disease. Both

Table 1: Scintigraphic comparison (comparison of PMR and irAE cohorts performed by ranking 7 sites in order of average SUVmax - 5 classical
PMR sites and 2 intra-articular sites)
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diagnosis and disease activity assessment for ICI-PMR patients were determined by a rheumatologist expert in irAEs, with-
out reference to FDG-PET/CT. Patients with clinically apparent inflammatory arthritis were excluded. Images in classical
PMR were obtained from a prospective research cohort, after diagnosis and prior to glucocorticoid therapy. All patients
met the 2012 ACR/EULAR PMR Classification Criteria. Seventeen sites specific to classical PMR FDG-PET/CT assessment
were assessed by a nuclear medicine physician expert in assessment of PET/CT for PMR, blinded to clinical context, and
were combined into seven regional sites for comparison.

Results: This analysis captured nine patients with ICI-PMR who had an incidental FDG-PET/CT when their ICI-PMR was
active. The median age was 79 (69-85). The ICI indication was melanoma in 5 patients, and non-small cell lung cancer in
4 patients. The ICI agent was nivolumab in 4, pembrolizumab in 4, and durvalumab in 1; only one was receiving combination
therapy with ipilimumab. There were 31 patients in the classical PMR cohort. While the overall intensity of uptake was lower
in the ICI-PMR cohort, notable morphological similarities existed between both sets of patients (Table 1). Of the seven sites,
shoulder capsule and ischial tuberosity ranked in the top three for both groups. For both ICI-PMR and classical PMR, intra-
articular uptake at shoulder and hip joints was lower than periarticular sites classical for polymyalgia rheumatica.

Conclusion: ICI-PMR and classical PMR demonstrate similar patterns of scintigraphic uptake on FDG-PET/CT. This close
similarity in inflammatory morphological change implies that classical PMR properties might inform ICI-PMR research, and
that insights from ICI-PMR might prove useful for classical PMR research, as a model of induced disease.

Disclosure: D. Liew: None; A. Poon: None;C. McMaster: None; R. Buchanan: None; V. Yang: None; A. Scott: None;
C. Owen: AbbVie/Abbott, 1, 6, Janssen, 6, Novartis, 6.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have revolutionized the treatment of cancer. A drawback of ICI
therapy is their off-target effects known as immune-related adverse events (irAEs), including inflammatory arthritis (ICI-IA).
Glucocorticoids (GC) are among the first-line treatment for most irAEs, including ICI-IA. However, given the
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immunosuppressive properties of GC, there is concern that they may blunt the anti-tumor effects of ICI. There is a paucity of
evidence on the safety of GC to treat ICI-IA. The aim of this study was to examine the impact of dose, timing of initiation and
duration of GC on cancer outcomes in patients with ICI-IA. We hypothesized that highmaximal dose, early initiation and pro-
longed duration of GC exposure after onset of ICI-IA would be associated with worse outcomes.

Table 1: Baseline characteristics of subjects exposed to glucocorticoid (GC) within 90 days after onset of ICI-IA (N=76).

Table 2: Disease progression and death in GC users by maximal GC dose, time to initiation of GC and duration of GC exposure after ICI-IA onset.
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Methods: The CanRIO retrospective cohort includes adult subjects with rheumatic irAEs after exposure to ICI, seen at one
of 10 rheumatology clinics across Canada between Jan 2013 and Aug 2022, who have had standardized chart data extrac-
tion. In this sub-study, participants with de novo ICI-IA (without pre-existing IA), who were exposed to GC within 90 days
after onset of IA, and in whom there was at least 3 months of follow up after onset of ICI-IA were analyzed. Data on maximal
GC dose (max-GC dose), timing of GC initiation (time-GC) and duration of GC exposure (dur-GC) during the 90 days after
the onset of ICI-IA were extracted. Median values for each were determined and used to dichotomize the exposure variables
into above and below the median. Kaplan Meier analysis were used to evaluate the association between max-GC, time-GC
and dur-GC with progression-free survival and overall survival.

Results: Data on 76 participants with de novo ICI-IA were available for analysis (Table 1). The median max-GC dose was
25 mg daily (interquartile range (IQR) 20-50 mg), median time-GC was 26.5 days (IQR 5-51 days) and median dur-GC
was 59.5 days (IQR 30-82 days). Median follow up of the participants was 123.2 weeks. Max-GC dose, time-GC and
dur-GC exposure had no association with progression-free and overall survival (Table 2 and Figure 1).

Conclusion: In this study of participants with de novo ICI-IA who were treated with GC, dose of GC, timing of initiation of GC
and duration of GC exposure after onset of ICI-IA did not impact tumour outcomes. Although the confidence intervals were
wide, our findings provide some reassurance about the safety of short-term GC for the management of ICI-IA. Further

Figure 1: Progression-free and overall survival in weeks after onset of ICI-IA, stratified by the median of maximal dose, time to initiation and duration
of GC within 90 days after ICI-IA onset.
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studies with larger sample size and longer term follow up are needed to corroborate our results, and additional studies com-
paring to ICI-IA patients unexposed to GC are needed to optimize management.

Disclosure: V. Savarimuthu: None; A. Ladouceur: None; O. Terry: None; J. Roberts: None; J. Pope: AbbVie, 1, 2;
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1, 2, 5, 6, Roche, 1, UCB, 1, 2, 6; S. Hoa: Boehringer-Ingelheim, 5; A. Fifi-Mah: Bristol-Myers Squibb(BMS), 5, Celltrion,
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Background/Purpose: Immune checkpoint inhibitors (ICI) improve overall survival in many cancer patients by activating
their immune system. However, they can cause off-target immune-related adverse events (irAEs) including inflammatory
arthritis (ICI-IA), sometimes prompting ICI discontinuation. Another course of ICI is now often considered in patients with
cancer progression and previous irAEs, but there are limited data regarding the safety of ICI rechallenge in this context1.
We aimed to assess the rate and clinical features associated with ICI-IA flare/recurrence upon ICI rechallenge.

Methods:We conducted a multicenter observational study including cancer patients with ICI-IA (defined by either the pres-
ence of at least one synovitis on physical exam and/or on imaging or polymyalgia rheumatica (PMR)-like symptoms) who
started a second course of ICI more than 3 months after ICI discontinuation in 4 french university hospitals. Patients with a
follow-up of < 3 months after ICI rechallenge were excluded. Charts were manually reviewed to extract data on baseline
characteristics, investigations, management and both ICI-IA and tumor outcomes. Patients who experienced a flare or
recurrence of ICI-IA upon rechallenge were compared to those who did not.
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Results: 23 patients were included with a median follow-up duration of 7 months from ICI rechallenge. The most frequent
ICI-IA presentations were PMR-like (n=11, 48%) and symmetric polyarthritis (n=7, 30.4%), which occurred after a mean time
of 6.6 months during the first course of ICI. Almost all patients were treated with prednisone (n=20, 87%), 2 with csDMARDs
(8.7%) and 1 with biologics (4.3%). Reason for ICI discontinuation was ICI-IA (n=8; 35%), cancer progression (n=7; 30%),
other irAE (n=4; 17%) and cancer stable or in remission (n=3; 13%).

Reason for ICI rechallenge was cancer progression in all patients. At the time of ICI rechallenge, 18 patients reported no
symptoms of ICI-IA (78%), 5 had minor symptoms (22%) and none had moderate or severe symptoms. Regarding baseline
ICI-IA treatment, 12 patients (52%) were not receiving any ICI-IA treatment at the time of ICI rechallenge, 10 (43%) were still
on prednisone and 3 (13%) were on csDMARDs. ICI-IA flare/recurrence occurred in 12 patients (52%) with a mean time of
2.2 months after ICI rechallenge. Only one patient discontinued ICI due to ICI-IA recurrence. When comparing patients
who experienced ICI-IA flare/recurrence with those who did not, there was no difference in terms of baseline ICI-IA treatment
or disease activity (Table 1). Laboratory and imaging data are currently being analyzed.

Conclusion: In this first observational study of ICI-IA patients rechallenged with ICI, about half of the patients experienced
ICI-IA flare/recurrence which occurred earlier than the first episode of ICI-IA but allowing ICI continuation in all but one
patient. Patients still on prednisone or csDMARDs to control their ICI-IA at the time of rechallenge did not seem at increased
risk of flaring. Larger studies are needed to clarify risk factors of ICI-IA flare with ICI rechallenge.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) improve survival in many malignancies1, by augmenting the
immune system’s anti-tumor response. However, ICI can result in immune-related adverse events (irAEs), including inflam-
matory arthritis (IA)2, affecting 3-7% of ICI users3. Since half of ICI-IA fails to resolve and becomes chronic, we aimed to
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evaluate whether new ICI-IA occurring in patients with a pre-existing (non-IA) autoimmune disease was associated with a
greater likelihood of chronicity compared to ICI-IA occurring in patients without any pre-existing autoimmune disease.

Methods: In the MarketScan Commercial Claims, Medicare Supplemental, and Multi-State Medicaid administrative health
databases, we identified all adults (18+) with at least one filled prescription for an ICI (ipilimumab, nivolumab, etc.) from
Jan. 1st 2011-Dec. 31st, 2021. We excluded those without continuous health insurance coverage and those with any Inter-
national Classification of Diseases (ICD) billing/hospitalization code for any IA or for DMARDs and/or biologics in the year
prior to ICI initiation. The primary exposure of interest was a diagnosis of any non-IA autoimmune condition (e.g. multiple
sclerosis, hypothyroidism, etc.) prior to ICI initiation. We evaluated the data between 0 and 90 days and at 180 days post-
ICI-IA. Chronic ICI-IA was defined as current use of systemic glucocorticoids (GC), DMARDs and/or biologics 180 days after
ICI-IA diagnosis.

Results: During the study period, 29,598 individuals were newly exposed to ICI and 395 (1.3%) of these had one or more
ICD code for IA after ICI initiation. One hundred forty-nine (N=149, 38%) individuals with ICI-IA had a pre-existing autoim-
mune disease. The most frequent autoimmune diseases were gastrointestinal (N=56, 38%), ophthalmologic (N=28, 19%),
other rheumatic diseases (N=23, 15%) and endocrine (N=17, 11%). One hundred fifty-seven (N=157, 40%) of those with
ICI-IA received treatment with GC, DMARDs and/or biologics within the first 90 days after ICI-IA onset. Sixty-eight (N=68,
17% of the 395) were still under one of these treatments at 180 days post ICI-IA diagnosis. Table 1 demonstrates that
men were more likely than women to receive GC, DMARDs and/or biologics treatment within the first 90 days after ICI-IA.
Table 1 shows that melanoma and treatment with combination ICI (as well as a strong trend for anti-CTLA-4) were associ-
ated with chronic ICI-IA, but no pre-existing autoimmune disease was clearly associated with this outcome.

Conclusion: In univariate cross-sectional analyses of patients followed from 90 days post ICI-IA to 180 days, pre-existing
autoimmune disease was not clearly associated with increased chronicity according to our definition. Melanoma, combina-
tion ICI, and possibly anti-CTLA-4 was associated with chronic ICI-IA. Multivariate hazard regression analyses are
under way.
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Background/Purpose: Immune checkpoint inhibitors (ICI) are a revolutionary treatment that boost a patient’s own immune
system to fight cancer. However, activation of the immune system often induces off-target immune-related adverse events
(irAEs). ICI-induced inflammatory arthritis (ICI-IA) affects about 5% of ICI recipients and can lead to ICI discontinuation which
might potentially negatively affect tumor outcomes. We aimed 1) to characterize the evolution of ICI-IA while ICI treatment is
maintained and 2) to assess how ICI-IA influences ICI management across time.

Methods: All ICI-treated patients referred to rheumatology at Bordeaux University Hospital were identified and patients with
ICI-IA defined by either the presence of at least one synovitis on physical exam and/or on imaging or polymyalgia rheumatica
(PMR)-like symptoms with a follow-up of ≥ 6 months after ICI-IA onset were included. Charts were manually reviewed to
extract data on baseline characteristics, investigations, management and both ICI-IA and tumor outcomes.

Results: Out of 281 referred patients, 80 fulfilled the inclusion criteria, of which 49 (61.3%) were male. The median duration
follow-up after ICI-IA onset was 108 weeks [ranging from 26-330 weeks]. The most common tumor was melanoma (n=38,
47.5%), followed by lung cancer (n=16, 20.0%). The mean time from ICI-IA onset to ICI-IA treatment was 8.6 weeks and ICI
was continued in 63 patients (78.8%) or temporary held in 11 (13.8%). Prednisone was prescribed in 74 patients (92.5%),
csDMARDs in 22 (27.5%) and biologics in 2 (2.5%). ICI-IA resolved allowing ICI-IA treatment discontinuation in 27 patients
(33.8%) while still being treated with ICI. Among those, 26 (96.3%) were treated with prednisone (median maximal dose
15 mg and median duration 52.0 weeks), 3 (11.1%) with csDMARDs and 1 (3.7%) with biologics. In patients with persistent
ICI-IA while on ICI, 20 (40%) and 34 (68%) had resolved at 6 and 12 months post ICI discontinuation, respectively. During
follow-up, the main reason for ICI discontinuation was a cancer stable or in remission in 31 patients (38.8%), cancer progres-
sion in 22 (27.5%), other irAE in 7 (8.8%) and ICI-IA in 4 (5.0%). Of note, ICI-IA treatment and ICI management were similar
between those with active arthritis and those with resolved arthritis at 6 and 12 months post ICI discontinuation.

Conclusion: In this cohort, ICI was safely continued in most patients experiencing ICI-IA. Over one third of ICI-IA resolved
despite maintaining active ICI treatment allowing arthritis treatment discontinuation. Larger studies are needed to determine
predicting factors of resolving ICI-IA as this could help minimize exposure to immunosuppressive treatment.
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Background/Purpose: Immune checkpoint inhibitor (ICI) associated inflammatory arthritis (ICI-IA) has been suggested to
occur in approximately 3-6% of ICI-treated patients with cancer1 but most studies of ICI-IA are hampered by small numbers
conducted at single centers. In this study, we aimed to identify cases of ICI-IA using administrative claims data to facilitate
larger studies.

Methods:We used the Medicare 5% random sample from 2015-2019 to identify patients using ICIs. Cancer patients were
identified by having at least 2 diagnosis codes from an oncologist for lung cancer, urothelial cancer or melanoma using ICD-
9/10-CM codes. ICI-IA was defined as having two Medicare claims at least 30 days apart with combinations of ICD-
9/10-CM diagnosis codes that favored specificity. Results were stratified by whether patients had i.) inflammatory arthritis
after the date of ICI initiation and ii.) no diagnosis of a rheumatic disease or musculoskeletal complaint in the one year prior
to the date of ICI initiation.

2085



Table 1. Incidence rate of suspected de novo inflammatory arthritis among ICI-treated patients with cancer using various inclusion and exclusion
criteria and outcome definitions.

Table 2: Characteristics of ICI-treated cancer patients with and without ICI-IA identified in the Medicare 5% sample
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Results: We identified individuals with cancer initiating ICI 2016-2019 with a >= 12-month baseline. The incidence of ICI-IA
varied modestly depending on the definition used and was generally in the range of 4-7 per 100 patient years (Table 1). The
incidence rates were similar when all cancer were included. Patients with ICI-IA had mean (SD) age 73.5 (7.2) years, 48%
women, 91%white (Table 2). More than half of patients (57.5%) had lung cancer, 21.8% hadmelanoma, and 19.7% urothe-
lial cancer. The median (IQR) time from ICI initiation to first ICI-IA diagnosis was 147 (58, 320) days. The mean (SD) number of
provider visits with an ICI-IA diagnoses was 5.3 (6.0), spanning a median (IQR) of 240 (105,461) days. Of the 193 ICI-IA
patients identified using our preferred cohort definition, 14.5% used any conventional disease modifying anti-rheumatic drug
(DMARD), and fewer than 5% (total) used any TNFi, IL-6Ri, JAKi, or rituximab; none used abatacept. Only 31 (16.1%)
received care from a rheumatologist. Median time from ICI initiation to seeing a rheumatologist was 229 (105, 483) days
and these patients had a mean (SD) of 11.7 (11.3) visits with the rheumatologist.

Conclusion: We created a simple claims-based algorithm for the preliminary identification of ICI-IA cases using national
Medicare claims that results in an incidence similar to that found using registry data.1 While validation of this algorithm using
patient level clinical data linked to administrative claims may be useful to identify suspected cases of irAEs, it is likely that
more sophisticated methods (e.g. natural language processing run on unstructured data) or manual medical rec

1 Kostine M et al Ann Rheum Dis. 2018 Mar;77(3):393-398.
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Background/Purpose: Immune checkpoint inhibitors (ICI) are an increasingly used form of anti-cancer therapy, but they
have been associated with a range of cardiac immune-related adverse events (iRAEs). Early detection of cardiac iRAEs
may lead to prompt intervention and improved patient outcomes. In this study, we investigate the association between reg-
ular troponin monitoring and major adverse cardiac events (MACE) detection and overall survival (OS) in patients
receiving ICI.

Methods: We performed a retrospective study of 825 patients receiving ICI from January 2018 to March 2022. Of these
patients, 428 (52%) were evaluated via a standard troponin monitoring protocol with Troponin I measured at baseline and
prior to each ICI dose. The control group included 397 (48%) patients who underwent ICI therapy prior to initiation of this
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troponin monitoring protocol. We collected outcomes in all patients for ninemonths following their first dose of ICI. Primary out-
comes included severe MACE (defined as grade ≥ 4 Cardiovascular Adverse Events (CV AEs) according to the National Can-
cer Institute’s Common Terminology Criteria for Adverse Events version 5) and OS. To investigate whether troponin monitoring
was associated with discontinuation of ICI therapy, we compared time-to-treatment-failure (TTF) between monitored and
unmonitored patients in a subgroup of patients with melanoma. TTF was defined as the interval from ICI initiation to discontin-
uation for any reason. Additionally, we studied the relationship between troponin elevation and MACE by comparing the rates
of MACE (defined as grade ≥3 CV AEs) between all patients with a positive troponin measurement during the monitoring period
versus patients with negative or no troponin measurement. A positive troponin was defined as Troponin I >0.055.

Results: We found a lower rate of severe MACE in patients who underwent troponin monitoring (0.5%) compared to
patients who underwent no troponin monitoring (1.8%), (HR 0.17, 95% CI 0.02-0.79). There was no difference in OS at nine
months between monitored patients (81%) and unmonitored patients (82%), (HR 1.04, 95% CI 0.75-1.44). In patients with
melanoma (N=89), we found no difference in TTF at nine months between patients who were monitored (54% discontinued
ICI) and unmonitored (53% discontinued ICI) (p = 0.91). There were 71 patients (8.6%) with positive troponin measurement

Figure 1. Troponin monitoring algorithm.

Table 1. There was a significantly lower rate of severe MACE in the troponin monitoring group compared to the unmonitored group. There was no
difference in all MACE and overall survival between the two groups.
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during the evaluated interval. Patients with positive troponin had a higher risk of MACE compared to those with negative or
no troponin measurement (HR 7.20, 95% CI 2.99–17.55). This finding remained consistent when evaluated in the monitored
subgroup alone (HR 4.34, 95% CI 1.578 – 12.38).

Conclusion: We found that patients undergoing regular troponin monitoring with ICI therapy had a lower rate of severe
MACE compared to those without monitoring. Troponin elevation was significantly associated with MACE. Additionally,
there was no difference in OS between those who were monitoring or unmonitored, and there was no difference in TTF
between these two groups in patients with melanoma.
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sortium, 6, Medscape CME, 6, Merck, 5, Mirati Therapeutics, 1, 2, MJH Life Sciences CME, 6, MLI Peerview CME,
6, Natera, 1, 2, Nektar Therapeutics, 5, Novartis, 1, 2, 5, Novocure, 1, 2, 5, Prime Oncology CME, 6, Projects in Knowl-
edge CME, 6, Regeneron Pharmaceuticals, 1, 2, Research to Practice CME, 6, Rockpointe CME, 6, Sanofi/Regeneron,
1, 2, Summit Therapeutics, 1, 2, Surface Oncology, 1, 2, Takeda Pharmaceuticals, 1, 2, 5, Turning Point Therapeutics,
1, 2; S. Wu: None; S. Waliany: AstraZeneca, 2; H. Zhu: None.
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Figure 2. There was a significantly higher rate of in MACE in patients with a positive troponin compared to patients with no troponin or negative tro-
ponin within 9 months of first ICI dose (p < 0.001).
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Background/Purpose: Vasculitis as an immune-related adverse event (irAE) from checkpoint inhibitor therapy (ICI) to treat
cancer is a rare clinical event, and little is known regarding its nosology, clinical manifestations, or response to treatment and
outcomes. In an attempt to address these gaps, we used the Preferred Reporting Items for Systemic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR) framework to further define this complication.

Methods: Two independent PUBMED searches in September and November of 2022 revealed 127 publications with
37 excluded from title by relevance, 43 excluded by article type, and 23 excluded due to lack of biopsy results, or biopsy
negative for vasculitis. Twenty nine documented cases from 24 publications were included for final analysis. Basic demo-
graphics, ICI details, timing of onset of vasculitis symptoms, irAE treatment and outcomes were collected. The vasculitides
were classified using 2022 ACR/EULAR Vasculitis Classification Criteria as well as 2012 Revised Chapel-Hill Nomenclature.
Naidoo et al 2023 consensus definitions for irAEs were used for early versus delayed irAEs, and efforts were made to classify
steroid-responsive versus unresponsive irAEs.

Results: Of the 29 cases reviewed, the average age of patients was 62.1±11.0, composed of 58.6% (17) male and 41.3%
(12) female. Prominent cancer types were lung cancer (41.4%; n=12), melanoma (41.4%; n=12), and renal cancer (10.3%;
n=3), with vast majority being stage 4 (75.9%, n=22) and Stage 3 (10.3%, n=3). Only 8 cases met the ACR/EULAR criteria,
and by Chapel-Hill Nomenclature, approximately a third were small-vessel vasculitis (31.0%; n=9) with n=4 positive for
ANCA. Most biopsies were taken from the skin (37.9%, n=11) and kidney (24.1%, n=7). Patients were either treated with sin-
gle (65.5%, n=19), dual (17.2%; n=5), or sequential (17.2%; n=5) ICI regimen which included anti-PD-1 therapy in all but one
case, with mean of 8.7 ± 10.5cycles received. Mean time to onset of symptoms from start ofICI was 7.2 ± 7.8 months, with
delayed irAE ( >3 months of initial immunotherapy) occurring in 55.2% of cases. Treatment most commonly included gluco-
corticoids in 96% of cases and immunotherapy was often discontinued (44.8%; n=13). Clinical improvement of irAE was
documented in 86.2% (n=25). Data were missing in terms of fate of ICI (34.5%; n=10) and tumor outcomes (41.4%;
n=12). Cancer progressed in 20.7% (n=6),stable in 34.5% (n=10) cases, and 6 patients died of all-causes.

Conclusion: Vasculitis as an irAE appears clinically heterogeneous and rare. Among reported cases with adequate docu-
mentation, vasculitis is of delayed onset following the initiation of immunotherapy. Outcomes of ICI-vasculitis were generally
favorable, responding to glucocorticoids and immunotherapy withdrawal. There is an urgent need for more standardized
reporting of rare irAEs such as vasculitis to clarify clinical risks,classification, relationship to immunotherapy and outcomes.

Disclosure: C. Lee: None; M. Wang: None; A. Rajkumar: None; C. Calabrese: AstraZeneca, 2, Eli Lilly, 2, Pfizer,
2, Sanofi, 2, 6; L. Calabrese: AstraZeneca, 6, Bristol-Myers Squibb(BMS), 2, Galvani, 2, Genentech,
2, GlaxoSmithKlein(GSK), 2, sanofi, 2, 6.
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Background/Purpose: Autoimmune retinopathy (AIR) is a disease process in which circulating autoantibodies (AAbs)
against retina-specific antigens cause local inflammation and can lead to blindness. Hydroxychloroquine (HCQ), likewise,
can cause retinal toxicity, typically in a dose-dependent manner, for which routine screening is recommended in systemic
lupus erythematosus (SLE) patients. AIR has been reported in patients with SLE but the frequency of antiretinal AAbs in
SLE patients is not well described. Furthermore, the role of antiretinal AAbs in HCQ related eye toxicity has not been
described. The objective of this study is to determine whether patients diagnosed with HCQ retinal toxicity are more likely
to have circulating antiretinal AAbs compared to controls.

Methods: This study was conducted at two academic institutions within the United States. Patients in this study were
enrolled in a longitudinal cohort study of cardiovascular risk factors. We performed antiretinal AAbs testing on 269 SLE
plasma samples collected at baseline. We retrospectively reviewed charts of these patients for the presence of HCQ
retinal toxicity, as well as the baseline presence of risk factors for HCQ toxicity. Our primary goal was to determine fre-
quency of specific antiretinal AAbs in SLE patients with HCQ retinal toxicity compared to SLE patients without retinal
toxicity.

Results: Patients with a diagnosis of HCQ retinal toxicity had a higher likelihood of testing positive for anti-arrestin AAbs
(60.7% of patients vs. 30.7% of patients, p=0.001) and PKM2 antibodies (46.4% of patients vs. 28.2% of patients,
p=0.047) compared to patients without a diagnosis of retinal toxicity (see table 1). Patients with a history of HCQ eye toxicity
also had a trend towards a higher number of AAbs, with a mean of 2.96 ± 2.40 vs. 2.05 ± 1.74 in the group with no history of
toxicity. In multivariate analysis accounting for risk factors associated for HCQ eye toxicity, including renal disease, BMI,
average HCQ dose per year of disease duration, and disease severity using the Lupus Severity Index (LSI), we found that
the presence of arrestin AAbs was associated with OR 3.2 for developing HCQ eye toxicity.

Conclusion: Antiretinal AAbs, especially arrestin and PKM2, were more common in SLE patients with HCQ retinal toxicity
compared to patients without HCQ retinal toxicity. The pathogenesis and clinical significance of these autoantibodies is
not clear. However, even when controlling for other risk factors associated with HCQ eye toxicity, anti-arrestin AAbs were
associated with increased odds for the development of eye toxicity, suggesting a potential role for antiretinal AAbs as a bio-
marker of HCQ eye toxicity risk. Further prospective studies are needed to evaluate the risk of developing HCQ retinal tox-
icity in patients with known circulating antiretinal AAbs.

Table 1. Presence of anti-retinal autoantibodies in sera of SLE subjects.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have revolutionized cancer therapy. Their use is complicated by
development of immune-related adverse effects (irAEs), including rheumatic irAEs (Rh-irAE). Aging is known to be associ-
ated with an increase in chronic inflammation, likely driven by age-related changes in inflammatory networks and proinflam-
matory pathways, referred to as "inflammaging". Older age has been implicated with the development of more frequent and
severe irAEs. In this study, we aim to examine whether older patients with Rh-irAEs develop more severe Rh-irAEs or greater
number of irAEs compared to younger patients.

ICI = immune checkpoint inhibitor
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Methods: Adults who develop new Rh-irAEs after ICI exposure are prospectively followed at 9 academic sites across
Canada as part of the CanRIO prospective cohort. We compared the severity and number of irAE between patients
≥65 years and < 65 years, using logistic regression and Poisson regression, respectively. As part of secondary analysis,
we compared the immunosuppression and cancer treatment received in both groups.

a. Three people in each of the younger and older group have 2 Rh-irAEs each. b. Eleven people from the younger group and 10 people from the
older group have ≥2 non-Rh-irAEs each. IrAE = immune-related adverse event; Rh-irAE = rheumatic immune-related adverse event; Ir = immune-
related; CTCAE = Common Terminology Criteria for Adverse Events; ICI = immune checkpoint inhibitor
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Results: 139 Patients with de novo Rh-irAEs recruited between Jan 2020 and March 2023 were included, 58 in the "youn-
ger" ( < 65 years) and 81 in the "older" (≥65 years) group (Table 1).There was no significant difference in severity of Rh-irAE
(p =0.86) or number of irAEs in each group (p = 0.283) (Table 2). Treatment of irAEs was similar between the two groups,
with most patients receiving prednisone monotherapy, conventional synthetic DMARD (csDMARD) monotherapy, or combi-
nations of prednisone/csDMARDs. Biologic DMARDs were infrequently used in both groups. ICI use was similar in both
groups. There was a trend towards more severe joint-related Rh-irAEs in the younger group (32% vs 24%,
p-value = 0.400), and more severe non-joint related Rh-irAEs (12% vs. 26%, p-value = 0.292) in the older group.

Conclusion: There is growing literature on the role of aging and autoimmunity, but limited data on the relationship between
aging and autoimmune reactions, especially after exposure to ICI. In this prospective cohort study, we found similar num-
bers of overall irAE and severity of Rh-irAE in older and younger patients and similar treatment in both groups. As the role
of immunotherapy continues to expand, further investigations in this area can provide insight on whether age-related
changes in the immune system influence the development, severity, and clinical course of irAE, which may impact patient
counselling and underlying cancer therapy.

Disclosure: J. Li: None; M. Hudson: AstraZeneca, 6, Boehringer-Ingelheim, 1, 5, 6, Bristol-Myers Squibb(BMS),
5, Merck, 6, UCB, 5; C. Ye: None; J. Roberts: None; A. Fifi-Mah: Bristol-Myers Squibb(BMS), 5, Celltrion, 1, Frene-
sius-Kabi, 6, Novartis, 1, Otsuka, 1, Pfizer, 5, Sanofi, 1; M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca,
2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinckrodt,
2, Merck/MSD, 2, MitogenDx, 2, Organon, 6, Pfizer, 2, 6, Roche, 2, Werfen, 2; S. Hoa: Boehringer-Ingelheim, 5;
T. Appleton: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, 1, Celgene, 1, Eli Lilly, 1, Janssen, 1, Novartis, 1, 2, 5, 6, Pfizer,
1, 2, 5, 6, Roche, 1, UCB, 1, 2, 6; J. Pope: AbbVie, 1, 2;N. Maltez: None; L. Gonzalez Arreola: None; A. Obrzut: None;
S. Jamal: AbbVie/Abbott, 1, 6, Eli Lilly, 1, GlaxoSmithKlein(GSK), 1, Merck/MSD, 1, 5, Pfizer, 1, 2, 6, UCB, 1, 2, 6.
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Background/Purpose: COVID-19 has increased the mortality rates among rheumatic patients, mainly those immunocom-
promised or with underlying comorbidities. During the COVID-19 vaccine development, patients on immunomodulatory
drugs such as rituximab (RTX) were excluded from the trials due to their “high risk” categorization.

Aim: Assess the seroconversion rate of RTX-treated rheumatic patients on the COVID-19 vaccine.

Methods: An observational cohort study on adult patients with various established inflammatory rheumatic diseases at UL
Hospitals Group, Limerick receiving ≥2 COVID-19 vaccination and on scheduled RTX infusion (received ≥1 dose). Patients
were stratified based on time post-immunization (< 1 month, 1-3 months, 3-6 months, and >6 months post-vaccination).
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Samples (taken ≥14 days after the latest vaccination) were analyzed using the Elecsys anti-SARS-CoV-2 immunoassay for
in vitro qualitative detection of IgG antibodies to SARS-COV-2, and screened for quantitative detection of anti-SARS-
COV-2 nucleocapsid antigen (for previous COVID-19 infection) and anti-SARS-COV-2 spike protein (for immune response
to the vaccine). The control group included patients on anti-TNF and tocilizumab (TOC). Seroconversion in response to
the SARs-COV-2 is determined at >0.80 U/mL based on the manufacturer’s guidelines.

Results: 49 patients were included (38 on RTX, 8 anti-TNFs, 3 TOC). Seroconversion rates were higher in the 1-3-month
(75%) and 3-6-month (77%) RTX timelines; however, rates at 1 and 6 months were equal (60%) indicating antibody waning
over this time period may not be significant in affecting seroconversion rates (levels remained ≥0.80 U/mL threshold). Whilst
average seroconversion for the entire RTX cohort is 68.4%, the highest rates were seen in patients with a 6-month gap
(90.9%). The lowest rates were seen in patients receiving immunization in the 2 week-3 months following RTX (57.14%),
while the 3-6 months group showed slight improvement (62.5%). The patient population receiving anti-TNFs and TOC
showed a 100% seroconversion rate.

Analysis of rates of seroconversion in rituximab patients from the time of infusion to vaccination.

Analysis of median antibody levels in rituximab patients from the time of infusion to vaccination.
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Conclusion: Our data shows that a third of RTX patients treated didn’t achieve seroconversion following immunization
against SARS-COV-2 while the highest rates were seen in patients who had a 6-month gap. This data suggests benefit
for delaying RTX infusion greater than the standard 6-month interval in suitable patients, prior to vaccination, to allow
patients to reach adequate seroconversion against COVID-19 before reinitiating treatment.

Disclosure: R. Wilson: None; J. Awan: None; M. Brady: None; C. Hunt: None; F. Adeeb: None; a. fraser: None.
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Background/Purpose: Describe patients(pts) hospitalized with COVID-19C(C19) who were on disease modifying
antirheumatic drugs (DMARDs) before admission(BA); assess if clinical outcomes differed from pts without BA DMARD
exposure
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Methods: Retrospective review. Inclusion: admitted with C19, 18-85 years, 01/01/2020-12/31/2021, use of BA DMARDs
(G1); without BA DMARD exposure age- & sex-matched to G1 (G2)
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Results: In total, 929 pts were included; 44.8% were female, and 55.2%, male. Most were Caucasian(93.6%); 4.0% were
Black, 0.9% Asian. Most were non-Hispanic (91.2%). Mean age was 61.6(standard deviation(s) 12.5). G1 composed
50.1% and G2 49.9%. No differences existed between groups(grps) when age (p 0.928), sex (p 0.671), race (p 0.140) or
ethnicity (p 0.118) were compared. Mean BMI was 34.4 (s 9.1); greater in G1(35.1(s 9.2)) than G2(33.8 (s 8.9)) (p 0.025).
Smoking history was seen in 49.9%; of these, 86.0% were former smokers and 14.0% were current smokers. Never-
smokers composed 49.2% and 0.9% had unknown smoking status. G1 had more never-smokers (51.6%) than G2
(46.8%); G1 had fewer current smokers (4.7%) than G2(9.3%) (p 0.037). Prevalence of chronic kidney disease (21.4%, p
0.237), diabetes (37.2% , p 0.665), hypertension (48.2%, p 0.578), and heart failure (12.1%, p 0.155) were similar between
grps. Chronic lung disease(CLD) in 12.5%; more G2 pts had CLD(15.5%) than G1(9.5%) (p 0.005). Mean Charlson Comor-
bidity Index (CCI) was 3.9(s 3.2) and was similar between grps (p 0.357). Mean hospital stay length(HSL): 14.8 days(s 13.9);
HSL was longer in G1(17.4(s 16.7)) than G2(12.2 (s 9.6)) p< 0.001. ICU admission occurred in 50.7%; mean duration of ICU
stay: 12.0 days(s 10.2); mean admission-to-ICU(ATI) interval: 67.2 hours(s 96.5). G1 had more ICU admissions (67.3% vs
34.1%, p< 0.001), and longer ICU stays (12.7 days, s 10.3) than G2 (10.7, s 10.0), p 0.0413; the ATI was similar between
grps(p 0.231). Intubation and mechanical ventilation (IMV) occurred in 33.8%; more G1 pts had IMV(47.5%) than
G2(20.0%), p< 0.001. Mean admission-to-ventilation interval(IAV) was 115.6 hours(s 124.5) and was similar between
grps(p 0.911). Mean vent duration was 13.3 days (s 15.7) and was similar between grps(p 0.299). Non-invasive
ventilation(NIV) occurred in 53.3%; more G1 pts (70.1%) received NIV than G2(36.4%), p< 0.001. Mean admission-to-NIV
duration was 70.7 hours(s 118.9) and was similar between grps(p 0.322). Mean admission respiratory rate(RR) was 23.3
(s 6.6), and similar between grps (p 0.385). Mean RR during admission was 21.8(s 3.3); G1 was greater (22.6, s 3.4) than
G2(21.0, s 3.0), p< 0.001. Mean maximum RR was 38.5(s 14.6); G1 was greater (40.5, s 13.2). than G2(36.5, s 15.6),
p< 0.001. In-hospital mortality occurred in 29.6%. G1 was greater (38.5%) than G2 (20.7%); p< 0.001

Conclusion: Comorbidity burden was similar between grps. Although more G2 pts had CLD, G1 pts had worse respiratory
outcomes including greater RR, longer HSL, greater IMV and NIV, and overall greater mortality. Our study suggests that BA
DMARD exposure may predispose to worse respiratory outcomes and survival outcomes in pts hospitalized with C19 and
this subset of pts may require closer monitoring when hospitalized.

Disclosure: O. Akpoviroro: None; N. Sausers: None; O. Akpoviroro: None; Q. Uwandu: None; M. Castagne: None;
E. Rodrigues: None; L. Khoalone: None; s. Humayun: None; J. Woodard: None.
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Background/Purpose: Biologic therapeutic drug monitoring (TDM) of TNF-inhibitor drug and anti-drug antibody provides
patient-specific pharmacokinetic and immunogenic assessment. In suboptimal response, drug and anti-drug antibody con-
centrations discern the underlying mechanism of failure as: 1) Pharmacokinetic Insufficiency, not enough drug (low drug) 2)
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Mechanistic Mismatch, wrong type of drug (as evidenced by sufficiently high drug) or 3) immunogenicity (anti-drug antibod-
ies) As such, biologic TDM informs the very different medication decisions of whether to increase the same biologic or to
switch drug, in- or out-of class.

Methods: Drug (in μg/mL) and anti-drug antibody (in ng/mL) were measured by lab developed chemiluminescent immuno-
assays (Table 1). Of note, all drug assays measure the antibody-unbound fraction of drug when serum anti-drug antibodies
are present. All anti-drug antibody assays are drug-tolerant and drug-specific as verified by a confirmatory test. Blood

Table 1. Biologic TNF-Inhibitor Drug and Anti-Drug Antibody Assays: Performance Characteristics and Interpretation

Figure 1. Distribution of Biologic Drug Concentrations in Anti-Drug Antibody-Negative Samples
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collection just prior to next infusion/injection is recommended because target ranges have been set by studies using trough
concentrations.

Results: Serum samples from 37,165, 22,412, 1032, 2587, and 734 patients were analyzed for IFX, ADL, GOL, CTZ or ETN
and corresponding anti-drug antibodies. Distribution of drug levels (Figure 1) demonstrates that even in the absence of
immunogenicity, many patients may be subtherapeutic when using reasonable, if not well-established, therapeutic targets
of 3 for IFX, 5 for ADL, 3 for GOL, 20 for CTZ, and 3 for ETN. Immunogenicity rates were 45.2%, 39.4%, 4.4%, 67.6%
and 72.3% for IFX, ADL, GOL, CTZ and ETN, respectively (Table 1). High immunogenicity of ETN and CTZ may be explained
by their uniqueness as fusion and pegylated molecules, respectively. Figure 2 demonstrates the relationship between free
drug and anti-drug antibody. Analysis of this inverse relationship yielded cut-points for titer designations of low, intermediate,
and high for anti-IFX, anti-ADL, and anti-CTZ (Table 1). Of note, ETN alone lacked this inverse relationship. Anti-ETN, even in
high titer, had no effect on concomitant ETN. Anti-CTZ were the highest numerically, but many may be non-neutralizing anti-
bodies against pegol where only >5000 appears to be impactful. As a good rule, anti-drug antibodies should be interpreted
in the context of the concomitant free drug trough concentration.

Conclusion: Here, we report TNF-inhibitor and their anti-drug antibody levels in >60,000 patients. Though clinical histories
and blood collection timing are not known, Figure 1 showed that many patients may have insufficient drug levels. Observed
immunogenicity rates to IFX, ADL, CTZ and ETN were high and all anti-drug antibodies except anti-ETN adversely affect free
drug levels. Numeric antibody results should be interpreted with the help of titer designations (low/high) by the laboratory
because low titer antibodies have less impact on drug levels and may be transient or reversible whereas high titers with nil
or very low drug indicate refractory immunogenicity. In this way, biologic TDM elucidates the mechanism of suboptimal
response and should be used to optimize drug efficacy and longevity by informing and expediting adjustments to
medication.

Disclosure: K. Chun: None; J. Yang: None.

Figure 2. The Relationship between Biologic Drug and Anti-Drug Antibody Concentrations
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Background/Purpose: Immune checkpoint inhibitors (ICIs) have transformed cancer treatment but may trigger immune-
related adverse events (irAEs) such as ICI-induced inflammatory arthritis (ICI-IA). Although ICI-IA and rheumatoid arthritis
(RA) exhibit clinical similarities, it remains uncertain if ICI-IA represents an early form of RA or a distinct disease. Our study
aimed to elucidate their relationship by comparing joint involvement patterns in patients with ICI-IA and early RA.

Table 1. Demographic and Clinical Characteristics of Early RA and ICI-IA Patients
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Table 2. Distribution of Swelling and Tenderness for Individual Joints in Early RA and ICI-IA Patients

Figure 1. Forest Plot and Log Adjusted Odds Ratios (aOR) with 95% Confidence Intervals for Joint Swelling and Tenderness Comparing Early RA
and ICI-IA Patients (*Adjusted for demographics, BMI, seropositivity, steroid use, DMARD use, and time from arthritis onset to study inclusion)
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Methods: Clinical data from 89 ICI-IA patients in our institutional rheumatic irAE registry and 163 early RA patients from the
Consortium of early ArThritis CoHorts-USA (CATCH-US) cohort were analyzed. Rheumatologists recorded the Swollen and
Tender Joint Counts (SJC, TJC) at the patients’ baseline visit. A multivariable logistic regression model was first utilized to
identify variables associated with specific joint swelling and/or tenderness in the ICI-IA cohort. Separately, we compared
the overall joint involvement pattern of ICI-IA and early RA using Fisher’s exact test, while SJC, TJC, and joint symmetry were
compared using multivariable linear and logistic regressions, correspondingly. Specific joint comparisons were compared
with multivariable logistic regression models. All models were adjusted for demographics, BMI, seropositivity, steroid use,
DMARD use, and time from symptom onset to study inclusion; ICI-IA-exclusive models were additionally adjusted for cancer
type, ICI regimen, and time from ICI initiation to study inclusion.

Results: ICI-IA patients were older, more likely to be male, and less frequently seropositive than early RA patients (Table 1).
In the ICI-IA-exclusive analysis, female patients exhibited a higher probability of knee tenderness (aOR=9.02, p=0.03) and a
lower probability of PIP swelling (aOR=0.11, p=0.005) relative to male patients. Additionally, younger patients showed an
increased likelihood of knee swelling (aOR=0.93, p=0.03) compared to their older counterparts. Notably, no other variables,
including the ICI treatment regimen, were associated with specific joint involvement among ICI-IA patients. Comparative
analysis between ICI-IA and early RA patients revealed higher odds of symmetrical swelling in early RA (aOR=2.44,
p=0.02), despite no substantial differences in either SJC or TJC. There was a significant difference in the overall swollen joint
distribution between the two cohorts (p=0.008), particularly with regard to PIP (45% vs. 60%, p=0.02) and knee involvement
(54% vs. 27%, p=0.03) (Table 2). After adjusting for confounding variables, ICI-IA patients continued to exhibit higher odds of
knee swelling (aOR=4.76, p=0.007), though PIP involvement did not significantly differ (p=0.08) (Figure 1). A subanalysis
comparing ICI-IA and seronegative early RA patients yielded similar results.

Conclusion:We demonstrated distinct joint involvement patterns between ICI-IA and early RA patients, with more frequent
knee swelling in ICI-IA and more PIP and symmetrical joint involvement in early RA. These results could inform the develop-
ment of ICI-IA classification criteria, thereby enhancing differential diagnosis and treatment strategies.

Disclosure: C. Aude: None; D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Wal-
greens Boots Alliance, 12, stock ownership; K. Chan: None; N. Ghosh: None; C. Bingham: AbbVie/Abbott, 2, Bristol-
Myers Squibb(BMS), 5, Eli Lilly, 2, Janssen, 2, Pfizer, 2, Sanofi, 2; V. Bykerk: Abbvie, 2, BMS, 2, Pfizer, 2;
A. Bass: None.
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Background/Purpose: Immune checkpoint inhibitors (ICIs), by activating the immune system (specifically, T-cells), foster
the reaction against tumor cells. However, parallelly, autoimmune phenomena, known as immune- related adverse effects
(ir-AEs) (PMID 33902919, 29442540), can be triggered and manifest in any organ or tissue. The most common rheumatic
manifestations are inflammatory arthritis, polymyalgia rheumatica, and myositis, but other inflammatory cases have also
been described (PMID 32403289). More data on their frequency and characterization are needed.

Our objective was to prospectively evaluate the incidence of rheumatic ir-AEs during ICIs treatment, along with clinical char-
acterization, management required, and outcomes.

Methods: An observational, prospective study was conducted at a tertiary center in Spain, led by the oncology department
with the participation of several specialties, to evaluate the occurrence of ir-AEs in patients starting ICIs between January
2019 and April 2022. Participants were routinely followed at oncology clinics to detect ir-AEs through pre-specified clinical
and laboratory assessments. For rheumatic symptoms, ir-AEs were studied by records review and evaluated in person at
rheumatology clinics for those with a degree of involvement of ≥2, according to the ASCO guidelines (3). The incidence - with
a 95% confidence interval (CI) - and characterization of defined rheumatic ir- AEs are presented here.

Results: Of 181 patients, 21 (11.6%, 95%CI 7.7-17.1%) developed rheumatic ir-AEs, 13 men (61.9%) with a median age of
62.3 years (p25-75 51.8-75.0). The median time from the start of ICIs to the development of rheumatic ir-AEs was 85 days
(p25-75 51.5-165).The incidence rate was 0.92 cases per 100 patient-months. Blood tests for autoimmunity were positive
in 69.2% of available cases (9/13), but all at a low titer (table). According to ASCO guidelines, most patients had a toxicity
grade 1-2, but 3 (14.3%) patients presented with severe manifestations (grade 3): 1 (4.8%) case of inflammatory arthritis,
1 (4.8%) of xerostomia, and 1 (4.8%) of Raynaud’s phenomenon with ulcers. 9 (42.9%) patients also presented with concur-
rent ir-AEs of different types. Rheumatic ir-AEs were successfully settled, though infliximab and intravenous vasodilators
were required for some cases. While discontinuing ICIs was mostly due to neoplasm progression (47.6%), in 3 cases
(14.3%) it was due to grade-3 rheumatic manifestations. 7 (33.3%) patients died during follow-up due to the oncological dis-
ease, no case due to rheumatic toxicity.
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Conclusion: In this prospective and multidisciplinary study, 11.6% of patients treated with ICIs developed rheumatic ir-AEs.
We estimated an incidence rate of 0.92 cases per patient-month. The majority experienced mild or moderate involvements,
although severe cases were also observed. Therefore, a coordinated approach with oncologists is essential for patients
treated with ICIs who are at risk of developing rheumatic ir-AES.

Disclosure: M. L�opez-Gonz�alez: None; N. Martínez Banaclocha: None; M. García Araque: None; Y. Montoyo
Pujol: None; M. Andrés: None.
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Background/Purpose: Tumor necrosis factor-alpha (TNF-α) inhibitors, a widely used class of biological immunomodulating
agents targeting TNF-α, have revolutionized the treatment of various autoimmune and inflammatory conditions. However,
emerging evidence suggests a potential association between TNF-α inhibitors and demyelination, a critical factor in the
development and progression of neurological disorders. This abstract analyzes data from the FDA Adverse Event Reporting
System (FAERS) and helps understand the potential risks underlying this association.

Methods: We performed a retrospective pharmacovigilance study that analyzed the FAERS database from 2009-2023
to investigate the association of demyelinating adverse events (AE), namely Guillain-Barre syndrome (GBS), chronic inflam-
matory demyelinating polyneuropathy (CIDP), transverse myelitis (TM), multiple sclerosis (MS), optic neuritis (ON), and pro-
gressive multifocal leukoencephalopathy (PML) in patients treated with FDA-approved TNF-α inhibitors (infliximab,
adalimumab, etanercept, golimumab, and certolizumab). Disproportionality analysis was performed using reporting odds
ratio (ROR).

Results: A total of 1,372,262 AEs were reported with TNF-α inhibitors, of which 170,109 were neurological AEs. Most AEs
were among patients in the 18-64 age group (38-64%). The death rate was 4-7 % for all demyelinating categories except
PML, in which the death rate was 18-22% with infliximab, etanercept, and adalimumab. GBS, CIDP, ON, and PML were

Table depicting the calculated RORs of various demyelinating adverse events associated with TNF-α inhibitors
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disproportionately associated with the use of infliximab with a ROR (95% CI) of 3.73 (2.98-4.68), 3.69 (2.37-5.76), 3.03
(2.56-3.58) and 2.01 (1.62-2.50) respectively. Golimumab had the highest reported association with TM, with a ROR of
3.82 (1.98-7.37). We observed a negative association of all TNF-α inhibitors with MS (ROR< 1).

Conclusion:Our study found that using certain biologic agents is associated with an increased risk of specific demyelinating
disorders. While a temporal relationship between anti-TNF-α treatment and demyelinating events is suggested, the overall
number of published cases is small compared to the total number of treated patients. In most cases, demyelination either
progressed slowly or resolved after discontinuing anti-TNF-α therapy, indicating a potential protective effect or short-lasting
harmful impact in patients already suffering from latent MS. Genetic predisposition and overlapping syndromes in autoim-
mune diseases also cast doubt on a direct relationship. We suggest a thorough neurological assessment of candidates con-
sidered for TNF-α blockers before initiation and periodically during treatment and avoiding the use in patients with a history or
family history of demyelinating diseases. Limitations of the study include reporting bias, confounding of the observed asso-
ciations, and the observational nature of the study that prevents establishing causal relationships. Further controlled studies,
such as randomized clinical trials or prospective cohort studies, are needed to confirm our findings and establish causality.

Disclosure: M. Sondhi: None; R. Vyas: None; A. Thakre: None; S. Hayat: None.
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Background/Purpose: Since Immune Checkpoint Inhibitors (ICI) revolution, oncologists face immune-related adverse
events (irAEs) including rheumatologic irAEs with inflammatory arthritis. Treatment of rheumatologic irAE can be challenging,
using glucocorticosteroids (GC), conventional synthetic (cs-) or biological (b-) DMARDs without impeding ICI antitumoral effi-
ciency. The objective of our study was to assess the safety of current rheumatologic irAE treatments.

Table 1 – Patients characteristics. a. 1 missing data. b. 5 missing data. c. 23 missing data. d. 6 missing data. Results are presented with median
and interquartile range.
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Methods: We conducted a monocentric retrospective observational study at the Centre Hospitalier Lyon Sud, Hospices
Civils de Lyon, Lyon, France. Eligible patients were adult patients treated with ICI presenting rheumatologic irAE. Patients
with active inflammatory rheumatologic disease and who were not assessed by a rheumatologist were excluded. Data were
obtained from medical charts using a standardized data collection. Kruskal-Wallis and Wilcoxon tests were used for com-
paring continuous variables. Fisher’s exact test was used for comparison between categorical variables. Spearman coeffi-
cient was used for correlation test. Survival analysis was performed using Kaplan Meier method.

Results: Between July 2016 to October 2022, 71 patients were included (Table 1). Patients were allocated to 3 groups
regarding the treatment of their rheumatologic irAE: symptomatic group when treated with analgesics or NSAIDs (n=12),
GC group when treated with systemic corticosteroids (n=34) and DMARD group when treated with csDMARD and/or
bDMARD (n=25). Eighteen (72%) patients were treated with methotrexate. Ten patients were treated with bDMARD: 5 with
infliximab (20%), 4 with tocilizumab (16%), 1 with etanercept (4%). No significant difference was found between different
groups (Figure 1) regarding overall survival (OS, p=0.43), and progression free survival (PFS, p=0.46). We realized subset
survival analysis including GC group, patients treated csDMARD alone (n=15) and patients treated with csDMARD and/or
bDMARD (n=10), with no difference for OS and PFS. However, OS was positively correlated with time between irAE and
bDMARD onset (R=0.88, p< 0.0001) unlike other groups. Based on this result, we compared patients treated with early

Figure 1 – Kaplan-Meier plots for A. Overall Survival and B. Progression Free Survival for types of rheumatological IRAE treatment. Corresponding
risk tables are outlined below the plots.

Figure 2 – Kaplan-Meier plots for A. Overall Survival and B. Progression Free Survival between early DMARD onset (<6 weeks) and control group.
Corresponding risk tables are outlined below the plots.
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DMARD onset (< 6 weeks after irAE onset, n=9) with a control group composed of patients with later DMARD onset after
irAE and patients treated with GC (n=50). Patients in early DMARD group were mostly treated with csDMARD: 5 with meth-
otrexate, 2 with immunoglobulins, 1 with hydroxychlororquine. One patient was treated with tocilizumab alone. Survival anal-
ysis realized between early DMARD group and control group (Figure 2) did not show significant difference for overall survival
(p=0.79), but progression free survival was lower in early DMARD group than in control group (p=0.048).

Conclusion: Our data support concerns previously raised about cancer progression in irAE treated with bDMARD and sug-
gest precautions for using DMARD during the first 6 weeks after rheumatologic irAE onset.

Disclosure: J. Seiller: None; E. Massy: None; J. Peron: None; C. Confavreux: None.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) are used to treat multiple cancers with increasing frequency and
have led to improved survival. However, there is limited data on the use of ICIs in patients with pre-existing autoimmune disease,
specifically rheumatoid arthritis (RA), as these patients were excluded from most clinical trials. There is concern that RA patients
may experience higher mortality with ICI treatment. The objective of this investigation was to compare all-cause and cause-
specificmortality following ICI treatment in patients with and without pre-existing RA in the Veterans Health Administration (VHA).

Methods: This analysis employed data from the VHA Corporate Data Warehouse (CDW) for demographic and pharmacy
information, VA Central Cancer Registry for cancer diagnosis, Death Ascertainment File (DAF) for all-cause mortality rates,
and National Death Index (NDI) for cause of death. We identified Veterans with RA in the VHA with two ICD codes at least
30 days apart, at least one ICD code from a rheumatologist, and treatment with a disease modifying anti-rheumatic drug.
Each RA case was matched up to 10:1 based on year of birth, sex, and year of VHA enrollment to Veterans without
RA. RA and non-RA patients receiving ICI therapy between 6/6/2011 and 2/14/2023 were identified.All-cause mortality up
to 4/30/2023 was obtained from the DAF and cause specific mortality from NDI through 12/31/2019. Demographic, ICI
treatment, and cancer type were compared using student t-test or Chi square. Survival from the time of ICI initiation was
evaluated using Kaplan-Meier curves and log rank testing.

Results: The cohort of Veterans with RA included 73,677 patients matched to 727,627 controls. There were 301 (0.41%)
among the RA patients and 2,114 (0.29%) among the non-RA controls treated with an ICI. There were no differences in
demographics, smoking status, first ICI drug, or cancer diagnosis between these groups at the time of initial ICI infusion
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(Table 1). The Veterans were majority white, non-Hispanic, male, and current or former smokers. Lung cancer was the most
common malignancy type and pembrolizumab was used most frequently as the first ICI in both groups. Both groups had
high mortality with one-year survival 51.2% [45.2% - 56.7%] vs. 54.5% [45.3% - 56.7%] and two-year survival 35.0%
[29.3% - 40.7%] vs. 37.5% [35.2% - 39.7%] in the RA and non-RA groups, respectively. There was no significant survival
difference between the groups (p=0.29)(Figure 1). The NDI cause of death was similar in both groups (p=0.96) with the most
common being neoplasm in 91.9% and 91.2% of patients, respectively (Table 2). Deaths due to infection were rare in both
groups (1.2%).

Table 1. Demographic and clinical information of RA and non-RA patients at time of first immune checkpoint inhibitor infusion
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Conclusion: Veterans with pre-existing RA who received ICIs for cancer did not experience excess mortality or differences
in cause of death compared to Veterans without RA receiving ICI treatment. These preliminary data suggest that a diagnosis
of RA alone should not serve as a contraindication to ICI therapy in the context of comorbid cancer.

Disclosure: M. O’Sullivan: None; G. Cannon: None; B. Sauer: None; J. Rojas Jr: None; G. Kunkel: None; J. Walsh:
AbbVie, 5, Amgen, 2, Eli Lilly, 2, Janssen, 2, Merck, 5, Novartis, 2, Pfizer, 2, 5, UCB Pharma, 2; P. Roul: None;
B. England: Boehringer-Ingelheim, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceu-
ticals, 5; T. Braaten: None.
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Table 2. Specific cause of death from the National Death Index in RA patients treated with ICIs among those with available data from NDI

Figure 1. Kaplan-Meier survival analysis after first ICI infusion
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Background/Purpose: Immune checkpoint inhibitors (ICI) have revolutionized the treatment of cancer. Despite their efficacy
on tumor outcomes they can cause severe and sometimes long-standing immune-related adverse events (irAE). Enhanced
immune activation from ICI can conceivably induce expression of the receptor activator of nuclear factor kappa-Β ligand
(RANK-L) resulting in osteoclast activation, bone loss and fracture. Our objective was to determine the incidence rates of major
osteoporotic fractures (MOF) in patients with melanoma treated with ICI, before and after initiation of ICI treatment.

Methods: We analyzed 2011-2022 data from the Optum’s de-identified Clinformatics® Data Mart Database (a large com-
mercial healthcare claims dataset from the United States). We identified patients who received one or more ICI currently
approved by the Food and Drug Administration (FDA), on at least one occasion. We excluded off-label drug regimens
(e.g. non approved combinations). We required that patients have a minimum of 12 months of observable data before
receiving the ICI therapy. We used International Classification of Diseases (ICD 9/10) diagnostic codes to identify a diagnosis
of melanoma, and we also required a minimum of 90 days follow-up after ICI initiation. We identified MOF which included
fractures of the hip, forearm, humerus or vertebrae using ICD 9/10 diagnostic codes. To define a fracture event, we required
at least 2 codes for a fracture in the same anatomical site within 90 days. We compared MOF rates in the year before ICI ini-
tiation with rates in the year after initiation of ICI, using proportional hazard models with robust sandwich estimate of the
covariance matrix to account for correlated outcomes between the pre- and post- ICI treatment periods in the same patient.
Patients were censored at last follow-up or death.

Results:We identified 34,864 patients who had received ICI and had continuous enrollment of at least 12 months prior to ICI
initiation. Of these, 3,362 had a diagnosis of melanoma and had a minimum of 90 days follow-up after treatment initiation. Of
the 3,362 patients with melanoma, 2,143 (64%) were male, mean age was 67 years (SD:14), 2,315 received monotherapy,
176 received combination therapy, and 871 received both therapeutic regimens in sequence. Forty-eight (1.4%) patients
had a fracture in the year before ICI initiation, and 57 (1.7%) had a fracture in the year after initiation of treatment. The hazard
ratio (HR) for fracture over the year after versus the year before the first ICI dose was 1.69 [95% CI 1.14 – 2.41].

Conclusion: Our findings suggest that patients who receive ICI are at increased risk of MOF during the first year after receiv-
ing therapy. Further research is needed to determine whether there are additional risk modifiers, such as concomitant treat-
ment with steroids for irAE or metastatic bone disease, and to develop strategies for risk reduction.

Disclosure: M. Suarez-Almazor: Celgene, 1, Eli Lilly, 2, Pfizer, 2, Syneos Health, 1; C. Ye: None; B. Zhao: KMK Con-
sulting Inc., 3; J. Ruiz: None; H. Zhao: None; N. Abdel-Wahab: ChemoCentryx, 2, 6; W. Leslie: None.
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Background/Purpose: Inflammatory and demyelinating central nervous system (CNS) adverse events have been observed
among new users of tumor necrosis factor (TNF) inhibitors. No studies to date have defined the risk of these adverse events
after initiation of TNF inhibitors as compared to other biologic and synthetic disease-modifying antirheumatic drugs
(b/tsDMARD).

Methods: Data were derived from the US-based TriNetX electronic health records database. Patients were included if they
had a disease for which TNF inhibitors are indicated (rheumatoid arthritis, psoriasis, psoriatic arthritis, ankylosing spondylitis,
Crohn’s disease, ulcerative colitis) and received a b/tsDMARD with regulatory approval for one of those diseases. Inflamma-
tory CNS events were identified using ICD9-CM/ICD10-CM codes and unadjusted incidences were calculated. The
adjusted risk among new users of TNF inhibitors was compared to other b/tsDMARDs using weighted Cox proportional
hazards models.
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Results: Among 132,015 patients included in the analysis (84,628 female [64.1%]; mean age 51.6 [standard deviation{SD},
16.1]), the most common first biologic agent was a TNF inhibitor (93,661, [70.9%]) followed by IL 12/23 inhibitor (7,949,
[6.0%]) and Janus kinase inhibitors (6,900, [5.2%]). Patients were followed for an average of 1.85 years (SD 1.17 ) and con-
tributed 244,038 patient-years of exposure time. In the primary analysis, there were 348 patients who had an inflammatory
CNS event (mean time to event 388 days [SD 285 days]). The unadjusted incidence of inflammatory CNS events was
numerically lower among new users of TNF inhibitors (185,909 total exposure years; 250 events, incidence 1.34 per 1,000
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patient-years) as compared to the combined non-TNF group (58,130 exposure years, 98 events, incidence 1.69 per 1,000
patient-years).The incidence per 1,000 person-years varied by drug class (Table 2). In a weighted Cox proportional hazards
regression with TNF exposure as the referent, there was no association between TNF exposure and inflammatory CNS
events as compared to the combined non-TNF b/tsDMARDs (hazard ratio [HR] 1.01, 95% confidence interval
[CI] 0.75-1.36). These results persisted in subset analyses of patients with rheumatoid arthritis (HR 1.03, 95% CI
0.67-1.59), psoriasis, psoriatic arthritis, and ankylosing spondylitis (HR 1.02, 95% CI 0.47-2.19), and Crohn’s disease or
ulcerative colitis (HR 1.02, 95% CI 0.41-2.57).

Conclusion: This large real-world analysis of patients initiating b/tsDMARDs did not identify an increased risk of inflamma-
tory CNS events among new users of TNF inhibitors compared to other b/tsDMARDs. Meta-analyses of randomized trials
should be conducted to corroborate these findings, which may be affected by channeling bias.

Disclosure: M. Casey: None; S. Pannu: None; S. Bajwa: None; A. Duarte-Garcia: None;M. Putman: AbbVie/Abbott,
12, Trial participation, AstraZeneca, 12, Trial participation, Novartis, 2.
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Background/Purpose: Immune checkpoint inhibitors (ICI) can cause inflammatory arthritis (IA) of varying severity. Many
patients with ICI-IA require immunosuppression beyond corticosteroids, but there is no way to identify these patients at initial
presentation. We determined baseline risk factors for requiring immunosuppression and having persistent arthritis in ICI-IA.

Methods: participants were adults with rheumatologist diagnosed ICI-IA. The primary outcome was requirement of conven-
tional synthetic (cs) or biologic (b) DMARDs; other outcomes were persistence of IA >6 months after ICI cessation and
requirement of corticosteroids. Logistic regression models evaluated associations between clinical/genetic features and pri-
mary and secondary outcomes, with adjustment for potential confounders, as appropriate. Finally, we evaluated the relation-
ship between maximum prior dose of steroids and primary and secondary outcomes with simple logistic regression.

Results: 126 patients with ICI-IA were included; 53 patients (42%) required a csDMARD/bDMARD (demographic and clin-
ical features by DMARD group in Table 1).In univariate logistic regressions, higher CDAI, tenosynovitis, longer symptom
duration before first rheumatology visit, and longer ICI duration were significantly associated with a higher likelihood of requir-
ing DMARDs; there was a trend toward those treated with prior chemotherapy being less likely to need DMARDs (Table 2).
After adjustment, tenosynovitis, longer symptom duration, and higher CDAI remained associated with requiring DMARDs,
while those with prior chemotherapy were significantly less likely to require DMARDs (Table 2). Combination anti-CTLA-4/
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Table 1: Demographic features, cancer history, shared epitope/HLA B27 status, and selected arthritis clinical variables by DMARD requirement

Table 2: Unadjusted and adjusted Odds Ratios for association with primary and secondary outcomes
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PD-1 therapy and steroid use at baseline were associated with a higher risk of persistent IA (Table 2). For 98 patients with
HLA typing data, there was no significant association with HLA DRB1 shared epitope alleles or HLA B27 and primary or sec-
ondary outcomes. For 62 patients reporting systemic steroid use after starting ICI therapy, but prior to their baseline visit with
rheumatology, there were no differences between those treated with low dose (prednisone or equivalent ≤ 10 mg/daily),
moderate dose (10 mg< prednisone daily ≤60 mg), or high dose (prednisone daily > 60 mg) corticosteroids in either requir-
ing a csDMARD/biologic or having persistent ICI-IA.

Conclusion: Higher levels of disease activity, tenosynovitis, and longer symptom duration prior to baseline were associated
with requiring DMARDs for ICI-IA, while those treated previously with chemotherapy were less likely to require DMARDs.
Known genetic risk factors for traditional forms of IA were not predictive. The presence of risk factors for severe disease at
baseline may indicate a role for higher initial steroid dose, earlier rheumatology referral, and adoption of immunosuppression
beyond steroids to improve outcomes.

Disclosure: L. Cappelli: Bristol-Myers Squibb(BMS), 5, Mallincrkrodt, 2; o. Kamal: None; M. Jones: None;
C. Bingham: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, Janssen, 2, Pfizer, 2, Sanofi, 2; A. Shah:
Arena Pharmaceuticals, 5, Eicos Sciences, 5, Kadmon Corporation, 5, Medpace LLC, 5.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have changed the landscape of treatment for many cancers.
However, most cancer clinical trials for ICI excluded patients with pre-existing autoimmune diseases (PAD). Efficacy and
safety data on the use of ICI in patients with rheumatic PAD (Rh-PAD) is limited to retrospective case series and reports,
and many do not differentiate between Rh-PAD and non-rheumatic PAD. In one study of a large French retrospective
cohort, patients on immunosuppression (IS) at baseline had poorer tumor outcomes (1).
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Objectives: To explore the impact of baseline IS on the safety and efficacy of ICI in patients with Rh-PAD using data from the
CanRIO retrospective and prospective cohorts.

Table 1. Summary of demographic, pre-existing rheumatic autoimmune disease, cancer and outcomes data a 3 patients who were on baseline IS
had more than one Rh-PAD; 1 patient who was not on baseline IS had more than one Rh-PAD b Missing data for 3 patients in the baseline IS
group and 1 patient in the no baseline IS group c 13 patients on baseline IS experienced a flare of their Rh-PAD and a de-novo irAE; 3 patients
not on baseline IS experienced a flare of Rh.PAD and de-novo irAEs d 5 patients on baseline IS experienced both de-novo Rh-irAE and other irAEs;
12 patients not on baseline IS experienced de-novo Rh-irAE and other irAEs e Including skin, endocrinological (other than thyroid), heart and eyes f
Missing tumor response information for 7 patients on baseline IS and 5 in no baseline IS
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Methods:We evaluated patients with Rh-PAD treated with at least one dose of ICI, including CTLA-4, PD-1, or PDL-1 inhib-
itors. 45 patients were recruited prospectively between Jan 2020 and Apr 2023 across 9 Canadian academic sites and fol-
lowed at regular intervals as per a standardized study protocol. 57 patients were retrospectively recruited using data
extracted from patients referred to rheumatology specialists between Jan 2013 and Jun 2022 across 10 Canadian sites.
We used logistic regression to compare the occurrence and severity of flares and de-novo immune-related adverse events
(irAE), as well as tumor response, between patients on baseline IS and not on baseline IS.

Results: One hundred and two patients with Rh-PADs were followed for a median of 32 months; 50 were on baseline IS
prior to ICI start, and 52 were not. The most common Rh-PADs were rheumatoid arthritis and psoriasis/psoriatic arthritis
(Table 1).

Cancer type, cancer stage, ICI type, and ICI exposure time were similar in both groups (Table 1). The flare rate of patients on
baseline IS was 58%, compared to only 38% in the group without baseline IS (adjusted OR=2.1; 95% CI = 0.9-5.0; p=0.09).
There were no statistically significant differences in the risk of a severe flare (CTCAE grade ≥3) (p = 0.3), development of a de-
novo Rh-irAE (p = 0.4) or a severe de-novo Rh-irAE (p = 0.4) (Tables 1 & 2). Tumor follow-up data was available for 38 of the
50 patients on baseline IS and 37 of the 52 patients without baseline IS. The rate of tumor progression was 42% (16 of 38) in
the IS group and 27% (10 of 37) in the no IS group (HR=1.4; 95% CI = 0.6-3.1; p=0.437) but there was no difference in pro-
gression free survival between groups.

Conclusion: Early data from patients with Rh-PAD in the multicenter prospective and retrospective CanRIO cohorts sug-
gest that 1) ICI can be effective for cancer treatment in patients with Rh-PAD, and should be offered as indicated; 2) Baseline
IS does not seem to protect from flares of Rh-PAD; 3) Baseline IS does not seem to change the risk of developing de-novo
irAE, nor the severity of flares/de-novo irAEs; 4) There was a non-significant trend towards baseline IS increasing the hazard
of tumor progression but no difference in progression free survival between groups.

[1] Tison A, et al. Safety and efficacy of immune checkpoint inhibitors in patients with cancer and preexisting autoimmune
disease: A nationwide, Multicenter Cohort Study. Arthritis & Rheumatology. 2019;71(12):2100–11.

Table 2. Flare and de-novo irAEs rates and flare and de-novo irAEs severity according to baseline immunosuppression a Adjusted for Rheumatic
Pre-existing autoimmune disease (*) Indicates significance at p 0.05. OR calculated using logistic regression
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Background/Purpose: Rituximab (RTX) is a murine/human chimeric monoclonal antibody directed against the CD20
receptor expressed on pre-B and mature B cells. Rituximab is used effectively in the treatment of different rheumatic dis-
eases, but it can induce hypogammaglobulinemia as a side effect. The purpose of our study was to analyze the prevalence
of hypogammaglobulinemia and its association with infections in patients with rheumatic diseases treated with RTX.

Methods: Multicenter, retrospective, observational study. Patients with rheumatic diseases treated with RTX in 4 centers in
Madrid, in which serum immunoglobulin counts were available were included. Demographic and clinical variables of the
sample were analyzed, changes in immunoglobulin G concentrations during treatment from baseline were assessed. The

Table 1. Hypogammaglobulinemia and infections in patients with rheumatic diseases treated with Rituximab.
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chi-square test was used to examine the relationship between variables, considering a p value < 0.05 as statistically signif-
icant. Logistic regression models were used to analyze the association between hypogammaglobulinemia and sample
characteristics.

Results: One hundred and seven patients were included: 18 men (16.8%) and 89 women (83.2%), with a mean age of 55.9
(±13.9) years, a mean disease duration of 13.1 (±0.8) years, and a mean age of 51 (±14.4) years at the start of treatment. The
most prevalent diagnoses were rheumatoid arthritis (RA) (50.5%), primary Sjogren’s syndrome (pSS) (10.3%), and systemic
lupus erythematosus (SLE) (10.3%). Fourteen (13%) patients were treated with RTX monotherapy. The rest of the patients
received concomitant treatment with other immunomodulators such as corticosteroids (64.5%), methotrexate (29%), hydro-
xychloroquine (27%), leflunomide (9.3%), sulfasalazine (1.9%), or mycophenolate mofetil (2.8%). Twelve (11.21%) patients
developed hypogammaglobulinemia (IgG< 600 mg/dl): 6 (50%) had RA, 1 (8.3%) SLE, 1 (8.3%) ANCA vasculitis, 1 (8.3%)
leukocytoclastic vasculitis, 1 (8.3%) IgG4-related disease, 1 (8.3%) dermatomyositis, and 1 (8.3%) pSS. Patients with hypo-
gammaglobulinemia had significantly lower mean serum IgG concentrations at the start of treatment (876.3 vs 1249.4 mg/
dl; p=0.05). In the multivariate analysis no variable related to hypogammaglobulinemia was found. Fifty-three (49.5%)
patients presented infection, of which 17 (15.9%) were serious infections (those that required admission). The distribution
of infection by groups (patients with and without hypogammaglobulinemia) is shown in Table 1. No significant differences
were found in the development of infections or serious infections between patients with and without hypogammaglobuline-
mia. Only corticosteroid doses equivalent to ≥7.5 mg/day of prednisone were found as a risk factor for the development of
infections (OR 3.48, 95% CI: 1.20-0.11; p=0.02).

Conclusion: Patients with hypogammaglobulinemia had significantly lower mean IgG concentrations at the start of treat-
ment with RTX than those who did not develop it. No greater frequency or severity of infections was observed between
patients with and without hypogammaglobulinemia. Prednisone equivalent daily dose ≥7.5 mg/day was a risk factor for
occurrence of infections. Larger sample size studies are needed to confirm these findings.

Disclosure: O. Rusinovich: None; E. Calvo-Aranda: None;C. Gomez: None; P. Cardoso Peñafiel: None; P. Navarro
Alonso: None; M. Cantalejo Moreira: None; A. Diaz y Oca: None; P. Navarro: None; M. Machattou: None;
M. Alonso: None;C. Navarro: None;C.Merino: None;H. Godoy: None;M. Barbadillo Mateos: None;C. Isasi: None;
M. Perez Ferro: None; J. Polo: None; V. Garcia: None; J. Andreu-S�anchez: None; J. Campos: None; J. Sanz: Abb-
Vie/Abbott, 1, 6, Janssen, 1, 5, 6, Novartis, 6, UCB, 1, 5, 6.
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Background/Purpose: Due to better effectiveness and longer drug survival, a TNF inhibitor (TNFi) should preferably be
combined with methotrexate (MTX). MTX has been found to reduce the development of anti-drug antibodies (ADAs), which
decreases the risk of treatment failure. ADA formation, however, predominately occurs during treatment initiation. To our
knowledge, the effect of tapering or stopping MTX on the formation of ADAs after longstanding treatment with TNFi is not
yet known. Therefore, the aim of this study was to assess the effect of tapering and stopping MTX on the formation of
ADA in rheumatoid arthritis (RA) patients with longstanding use of adalimumab (ADL).

Methods: For this study we used data from the TApering strategies in Rheumatoid Arthritis (TARA) trial. The TARA trial was a
multicenter, single-blinded randomized trial that included established RA patients with a well-controlled disease, defined as
a disease activity score (DAS) ≤2.4 and a swollen joint count ≤1, which was achieved with conventional synthetic (cs)
DMARDs and a TNFi. Eligible patients were randomized into gradual tapering csDMARD (mainly methotrexate) followed
by the TNFi, or vice versa. Tapering of MTX was realized by cutting the dosage into half, a quarter and thereafter it was
stopped. The TNF inhibitor was tapered by doubling the dose interval, followed by cutting the dosage into half, and thereaf-
ter it was stopped. The total tapering schedule took 6 months, with dose adjustments every 3 months as long as there was
still a controlled disease. ADA and ADL serum levels were measured at each 3-monthly visit, if serum samples were avail-
able, by a drug tolerant enzyme-linked immunosorbent assay.

Results: Of the 46 included RA patients, 21 patients did not experience a disease flare. Among patients who did not expe-
rience a flare, 10 patients tapered ADL first, while 11 patients tapered their csDMARD first. Patients had an average symp-
tom duration of 6,5 years and were predominantly female 71% with an average age of 54 years. At baseline, the DAS
(standard deviation) was 1,0 (0,6) and the mean MTX dosage before tapering was 16.5 mg/week. In the group tapering
ADL first, detectable ADA prevalence remained unchanged between 10 to 20 % (Figure 1A). On the other hand ADA detec-
tion in serum increased from 18% to 68% in the RA patients who were tapering and stopping the MTX first (Figure 1B).
Despite the increase in ADA formation, the mean ADL concentration showed a minor decrease from 8.3 (T0) to 7,8
(T9) ug/mL (Figure 1B). In the second year, when also ADL is tapered, patients with detectable ADA seems to have faster
clearance of ADL (figure 1B).

Conclusion: Our data shows that there is an increase in detectable ADA after tapering and stopping MTX in patients with
longstanding use of ADL, but this seems not to have a major effect on the clearance of ADL in the standard dose.

Disclosure: Z. Layegh: None; P. de Jong: None; S. Atiqi: None; F. loeff: None; l. Dijk: None;G. vaz: None; r. Dolhain:
None; T. Rispens: None; G. Wolbink: None.

Figure 1: Anti-Drug Antibodies formation during tapering of treatment in RA patients with a well-controlled disease who did not experienced a dis-
ease flare"Each dot represents an ADL drug level measurement per individual RA patient. Measurements within each individual patient are con-
nected by a coloured line. Abbreviations: ADL, adalimumab; con., concentration; ADA, anti-drug antibodies
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Background/Purpose: Coronavirus disease 2019 (COVID-19) can have varying outcomes. Patients with chronic condi-
tions or immunosuppression experience more severe illness. Both organ transplant recipients and patients with certain auto-
immune rheumatic diseases (ARD) require immunosuppressive therapy. We investigated the outcome of COVID-19
infections in hospitalized transplant patients and autoimmune immunosuppressed patients.

Baseline Characteristics of Patients with Autoimmune diseases versus Transplant Patients
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Methods: This is a retrospective chart review of outcomes for adult patients admitted to our institution with COVID-19 infec-
tion from March 2020 to September 2021 on immunosuppressive drugs. Patients were categorized into either a transplant
or ARD group. Baseline characteristics, comorbidities, and severe outcomes during admissions were evaluated. Chi2 tests
were used to compare outcomes. Odds ratios were adjusted for age, sex, and race.

Results: Of 2,140 cases reviewed, 49 patients with ARD requiring immunosuppression and 119 transplant patients were
identified. The ARD group had a higher proportion of females than the transplant group (Table 1). More transplant patients
had hypertension, diabetes mellitus, or chronic kidney disease (CKD). In the ARD group, 4.1% were current smokers, but
seven patients (43.8%) with any history of smoking died compared with 2 (6.0%) non-smokers, although the adjusted odds
ratio did not reach significance. The most common ARDwas RA. Among 9 ARD patients who died, 3 had RA and SLE each.
The mean age of ARD patients who died was 65.2 years. ARD patients with renal and respiratory failure were more likely to
die than those without these adverse events (Table 2). Comorbidities with significantly increased risk of death in ARD
patients were hypertension, CKD, and heart failure (Table 2). A history of heart failure or transplant was also associated with
respiratory and renal failure. In the transplant group, a history of heart failure was associated with death, and patients with a
history of CKD or heart failure were more likely to develop renal failure (Table 3). When comparing death, renal or, respiratory
failure and thromboembolic events between transplant and ARD patients, there was an increase in renal failure for transplant
patients compared to ARD patients (17.0 versus 4.8%, p= .017). While 14.3% of ARD patients and 16.9% of transplant

Proportion of Autoimmune Patients Who Experienced an Adverse Outcome During COVID-19 Infection
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patients died, and 21.8% of transplant patients required intubation, compared to 14.3% of ARD patients, these trends did
not reach statistical significance. In transplant patients who died during their admission, the most common organ transplant
was heart (22.7%) followed by kidney and lung (18 and 15%).

Conclusion: Studies have evaluated risk factors for severe COVID-19 outcomes in immunosuppressed patients, but there is
limited literature comparing autoimmune disease and transplant patients that also evaluate severe outcomes such as renal fail-
ure and thromboembolic events. Besides renal failure, severe outcomes from COVID-19 were not significantly different between
ARD and transplant patients. Risk factors for death, however, did differ between these groups. This study gives further insight
into similarities and differences of immunosuppression’s impact on COVID-19 outcomes in autoimmune and transplant
patients.

Proportion of Transplant Patients Who Experienced an Adverse Outcome During COVID-19 Infection
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Background/Purpose: Immune Checkpoint Inhibitor (ICI)-induced myositis (ICI-myositis) is a rare, but potentially fatal com-
plication of ICI therapy.Electronic health record (EHR) databases are essential to accrue sufficient patients for clinical inves-
tigations regarding phenotypical presentations, associated risks, prognosis, and management and have not yet been fully
employed in this area of research.To meet this critical need, this study assessed the factors most effective in identifying
ICI-myositis in the Veterans Health Administration (VHA) with the goal of developing an algorithm to accurately identify these
patients.

Table 1: Sensitivity, Positive Predictive Value, and F1 Score for Individual Factors Involved in ICI-Induced Myositis Identification
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Methods: The VA Corporate Data Warehouse (CDW) containing clinical, laboratory, pharmacy, and administrative records
from the VHA’s EHR, identified Veterans treated with an ICI between 6/2011 and 2/2023.Patients at high risk for ICI-myositis
underwent electronic medical record review.High risk was defined by having one or more of the following: creatine kinase
(CK) over 10 times the upper limit of normal (ULN) (312 U/L) within 6 months after the first ICI, the term "myositis" in a dis-
charge summary text any time after first ICI, and/or the term "myositis" in a progress note text within six months after ICI
treatment. Criteria for diagnosis of ICI-myositis were a provider ICI-myositis diagnosis in clinical notes and laboratory evi-
dence of myositis without alternate etiologies.Levels of CK, aldolase, troponin, and Anti-Jo1 antibodies during 6 months
after first ICI infusion were extracted from the CDW.Sensitivity, positive predictive value (PPV), and F1 score for individual var-
iables and combinations of variables were calculated in comparison to the gold standard chart review diagnosis.

Results: In the 29,562 Veterans receiving an ICI, 60 (0.2%) patients were identified with ICI-myositis.In the 60 patients with
CK 10xULN, 33 had ICI-myositis with a sensitivity of 55% and PPV of 55% with F1 score of 55% which was the highest F1
score of any single variable.In the 176 patients with a discharge summary with "myositis" and 477 patients with "myositis" in
a clinic note the sensitivities were 76.7% and 66.7% and the PPVs were 26.1% and 8.4%with F1 score of 39.0% and 14.9%
respectively.There was a wide range of sensitivity, PPV, and F1 score with the individual lab values (Table 1).The combination
of factors demonstrated increased sensitivity, PPV, and F1 score with five combinations having an F1 score greater than
60% which was much higher than the F1-scores seen with individual elements (Table 2).

Conclusion: The multiple factors evaluated for the identification of ICI-myositis had varying degrees of performance with fac-
tor combinations performing best. Building on this foundational work, future work will detect and include additional clinical
and laboratory factors to enhance the effectiveness of an algorithm to identify ICI-myositis patients in large databases. This
work suggests that similar methods may be used to identify other immune related adverse events which can be used for fur-
ther epidemiological studies.

Disclosure: T. Braaten: None; S. Rubino: None; B. Sauer: None; J. Rojas Jr: None;G. Kunkel: None; J. Walsh: Abb-
Vie, 5, Amgen, 2, Eli Lilly, 2, Janssen, 2, Merck, 5, Novartis, 2, Pfizer, 2, 5, UCB Pharma, 2; S. Patel: None;
G. Cannon: None.

Table 2: Sensitivity, Positive Predictive Value, and F1 Scores for Combined Factors Involved in ICI-Induced Identification Ranked by F1 Score
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Background/Purpose: Tumor necrosis factor alpha inhibitors (TNFi) are used to treat a variety of inflammatory conditions
ranging from rheumatoid arthritis to sarcoidosis. Paradoxical side-effects (PSE) of TNFi include the development of condi-
tions normally treated by the therapeutic agent, such as psoriasis and uveitis. Most prevalent among these adverse effects
is paradoxical psoriasis, described as having a prevalence of 4.6%1 in patients with inflammatory bowel disease (IBD). Our
objective was to validate the prevalence and incidence of PSE in TNFi treatment of rheumatic diseases (RD) patients and
to identify risk factors.

Methods: Using our institution’s database on biologic agents in RD, patients that used TNFi were identified. Chart review
was performed to identify PSE, which were either documented by the treating clinician or defined as the onset of a condition
treatable by the biologic agent (psoriasis, uveitis, hidradenitis suppurativa (HS) or IBD). To identify risk factors, demographic
information, diagnosis, and duration of treatment were recorded.

Results: From 2003 to 2023, 1184 patients used at least one TNFi. Median age at diagnosis was 46.1 years old, and
females made up 55% of the population. 39% of patients had rheumatoid arthritis while 61% of patients had spondyloarthri-
tides (37% psoriatic arthritis; 63% with other spondylarthropathies). 35 PSE were identified, including 23 cases of psoriasis,
4 cases of Crohn’s disease, 3 psoriasis exacerbations , 2 palmoplantar pustulosis, 2 uveitis and 1 HS. The prevalence of
PSE across our population was 3.0% (95% CI 2.1 – 4.1). Patients in the SpA group were three times more likely to experi-
ence a PSE when compared to RA with a prevalence of 5.1% vs 1.7% (OR (95% CI) = 3.06 (1.36 – 6.92), p< 0.01). A
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difference was also observed when comparing prevalence in SpA versus PsA (OR=3.56 (1.22 – 10.41), p=0.02) , while
patients younger than 50 years old were more likely to experience PSE (OR=2.34 (1.16 – 2.75), p=0.02).Smoking was a risk
factor (OR=2.19 (1.02 – 4.83), p=0.05). Etanercept was less likely to be used in the SpA group compared to the RA group
(OR=0.27 (0.20 – 0.36), p< 0.01). Incidence of PSE per 1000 patient-years was 7.9 (95% CI : 4.4 – 13.1) for adalimumab,
2.9 (1.2 – 5.7) for etanercept, 6.4 (1.8 – 16.5) for infliximab, 6.5 (2.1 – 15.3) for golimumab and 9.2 (1.9 – 26.8) for certolizu-
mab. The incidence rate ratio between adalimumab and etanercept was statistically significant (IRR=2.76 (1.10 –

7.52), p=0.02).

Conclusion: Our results identify an overall prevalence of 3.0% for PSE, with a prevalence of 5.1% in SpA, closely matching
the prevalence previously reported in IBD. Our results suggest a higher prevalence of PSE in SpA compared to
RA. Predisposition to psoriasis in SpA or cutaneous psoriasis appearing after diagnosis of PsA are likely explanations for
these results. The use of the decoy receptor, etanercept, compared to monoclonal antibodies was an important protective
factor, explained in part by its lesser use in the SpA group. 1. Xie W, Xiao S, Huang H, Zhang Z. Incidence of and Risk Fac-
tors for Paradoxical Psoriasis or Psoriasiform Lesions in Inflammatory Bowel Disease Patients Receiving Anti-TNF Therapy:
Systematic Review With Meta-Analysis. Front Immunol. 2022;13:847160.

Disclosure: A. Minier: None; G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5,
Sandoz, 1, Teva, 1, Viatris, 1, 6; S. ROUX: Amgen, 6, Kyowa kirin, 12, Journal Club, Novartis, 6; N. Carrier: None;
H. Allard-Chamard: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, AstraZeneca, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, 6, Cell-
trion, 1, 6, Eli Lilly, 1, 5, 6, Fresenius Kabi, 5, 6, GlaxoSmithKlein(GSK), 1, Hoffmann-La Roche, 1, 6, Janssen, 1, 6, Man-
tra Pharma, 6, Novartis, 1, 5, 6, Pfizer, 1, 5, 6, Sanofi, 5, Sobi, 6, Viela Bio, 5, Xencor, 5.
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Background/Purpose: Formation of anti-drug antibodies (ADAb) to biological drugs is a clinical problem. Proactive thera-
peutic drug monitoring (TDM) allows for timely detection of ADAb and may reduce the negative clinical consequences. The
aim of the study was to explore the relation between ADAb and treatment outcomes and adverse events, and to assess
the impact of proactive TDM.

Methods: Patients (n=615) with spondyloarthritis (n=181), rheumatoid arthritis (n=120), psoriatic arthritis (n=72), ulcerative
colitis (n=114), Crohns disease (n=83) and psoriasis (n=45) on infliximab therapy were included in the Norwegian Drug Mon-
itoring (NOR-DRUM) trials1,2 and randomised to TDM or standard infliximab therapy. Patients were followed for
30/52 weeks in the NOR-DRUM A (induction therapy) and NOR-DRUM B (maintenance therapy) trials, respectively. Neutra-
lising ADAb were assessed with a drug-sensitive assay at each infusion. The outcomes of this study were: remission
30 weeks after initiation of infliximab, having a disease worsening during 52 weeks of maintenance therapy, having an infu-
sion reaction and infliximab treatment discontinuation. Regression and Kaplan-Meier survival analyses were used to assess
the association between ADAb and the outcomes, and the impact of proactive TDM. Remission and disease worsening
were defined by disease specific composite scores1,2.

Results: ADAb were detected in 147/615 (24 %) patients. A lower proportion with ADAb achieved remission at week
30 (odds ratio (OR) 0.4, 95 % confidence interval (CI) 0.2-0.7, P< 0.01) (Table, Figure 1A) compared to ADAb negative.
The risk of having a disease worsening was increased in ADAb positive (hazard ratio (HR) 2.0, CI 1.3-3.7, P< 0.01) (Table,
Figure 1B) or an infusion reaction (HR 17, CI 7-41, P< 0.001) (Table, Figure 1C) was increased in patients with ADAb as com-
pared to ADAb negative. The risk of infliximab treatment discontinuation was increased in ADAb positive patients (HR 6.6, CI
4.8-9.1, P< 0.001) (Table, Figure 1D). Patients developing ADAb in the TDM group had lower risk of having a disease wors-
ening (HR 0.4, CI 0.3-0.6, P< 0.001) or an infusion reaction (HR 0.3, CI 0.1-0.7, P< 0.01) compared to patients with ADAb in
the standard therapy group (Table, Figure 1B and C). Patients with ADAb discontinued infliximab treatment more often in the
TDM group than in the control group (HR 1.4, CI 1.0-1.8, P=0.04) (Table, Figure 1D).

Conclusion: Formation of ADAb led to poorer clinical outcomes during infliximab treatment and increased the risk of infusion
reactions. Early detection of ADAb by proactive TDM reduced the negative consequences of ADAb, both on infliximab effec-
tiveness and safety. Our results highlight the role of proactive TDM in optimising TNFi therapy.
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Background/Purpose: Patient no-shows and late cancellations, defined as less than 24 hours from the visit, reduce oper-
ational efficiency, revenue generation, and lead to negative clinical outcomes. There has been an increasing trend in no-
show and late cancellation rates at the University of Cincinnati Hoxworth rheumatology clinic. For fiscal year 2021, monthly
rates ranged from 6.2-32.7%. Since each unused slot is not reimbursable, this has resulted in a negative financial impact.
When extrapolated to all of Internal Medicine, this has led to a $2million revenue loss. Previously, reminders for visits involved
automated calls and mailing letters. Using Vizient clinical database to identify performance gaps, our smart aim was to inte-
grate phone call reminders to decrease median benchmark for no-shows and late cancellation rates from 18.47% to 14.6%
from October 31, 2022 to February 1, 2023.

Methods: The 1st Plan-Do-Study-Act (PDSA) involved identifying the optimal lead time to call and was from October
31, 2022 to December 31, 2022. The 2nd aimed to refine phone call and messaging scripts and was from January 1 to
February 1, 2023. Patients were called from 1 to 6 days prior to the visit. Alternate numbers or patient portals were used if
they could not be reached. Conversations and barriers were documented in the medical record. To assess for common
and special cause variations, baseline rates were plotted on a run chart starting from November 22, 2021 to April
14, 2023 (Figure 1).

Results: Monthly attendance ranged from 64.3-96.3% from October 31, 2022 to February 1, 2023 (N=11-30 patients per
visit). The lowest rates were during Thanksgiving at 72.7% (N=22) and Christmas at 64.3% (N=14). Data for Thanksgiving
and Christmas for 2021 were similarly low with median attendance of 74.55% (N=33-66). When excluding these holidays,
the median rate was above the set benchmark of 85%. We concluded that low rates during holidays are special cause var-
iations and can show positive shift if project is of a longer duration. After the project ended on February 1, 2023, rates
dropped again below the benchmark to median of 80.6%. During PDSA #1 the optimal time to call was 5 to 6 days prior
allowing for identification of barriers, some of which included transportation or work obligations. If barriers could not be
resolved, patients on wait lists filled the open slots. During PDSA #2, late cancellations became increasingly higher than
no-shows since they were unaware of the policy. There was a positive trend in attendance once scripts were refined to
explicitly inform all patients of the policy. Also, phone calls were more effective than mailed letters or patient portal messaging
due to the lead time and ability to identify barriers.

Conclusion: Monthly attendance ranged from 64.3-96.3% from October 31, 2022 to February 1, 2023. When excluding
no-shows and late cancellations during Thanksgiving and Christmas, the median attendance rate was above the set bench-
mark of 85%. Low rates during holidays are special cause variations and can show positive shift if the next phase of the

Figure 1. Monthly Attendance Rates Run Chart
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project is longer. The optimal time to call is 5 to 6 days prior and are opportunities to identify barriers and to fill open slots.
There was a positive trend once scripts included explanation of the policy.

Disclosure: N. Jackson: None; M. James: None; K. Nguyen: None; P. Vashisht: None; A. Ware: None.
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Background/Purpose: People with systemic rheumatologic diseases are more susceptible to herpes zoster (HZ) infection
and its complications due to their underlying diseases and the medications used to treat them. Janus kinase inhibitors (JAKi)
confer a substantial risk for HZ, resulting in morbidity and cost to the healthcare system. The Division of Rheumatology at the
study site recognized the rate of recombinant zoster vaccine (RZV) uptake among people receiving JAKi was unacceptably
low. The goal of this quality improvement study was to increase the number of RZV prescriptions written for patients on JAKi
via a streamlined patient outreach campaign.

A fishbone diagram was created to assist in performing a root cause analysis of the low rate of recombinant zoster vaccine (RZV) uptake in patients
on janus kinase inhibitors (JAKi). This figure depicts the several barriers to vaccination, including the barriers targeted in this quality improvement
study (circled).
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Methods: In September 2022, patients in a tertiary care, academic rheumatology clinic with inflammatory arthritis and a cur-
rent prescription for a JAKi were identified using a query of the electronic medical record (EMR). A process map and root
cause analysis were created to understand why there was a low rate of RZV uptake. Lack of awareness and vaccine fatigue
were the main barriers identified (Figure 1). On January 10, 2023, a customized EMR message or letter was sent to the iden-
tified patients outlining the importance of RZV, including efficacy and safety, and requesting a reply from those interested in a
prescription for RZV (Figure 2). A standardized nursing protocol was used to process responses. The outcome measure
was the percentage of patients who received a RZV prescription by April 10, 2023 (goal >10%, starting from 5%).

Results: There were 194 patients identified as being on a JAKi for inflammatory arthritis. Seventy-five (39%) had documen-
tation of RZV, and 119 (61%) did not have documentation of RZV. A message was sent via the EMR to 113 patients and via
mailed letter to 6 patients without EMR access. Thirteen of 119 patients (11%) responded with a request for RZV vaccination
and received a prescription for RZV between January 10, 2023 and April 10, 2023, which met the outcome measure. A total
of 90 patients (46%) had documentation of RZV following the intervention (Figure 3). Fifty-one patients (43%) had a rheuma-
tology follow-up appointment by April 9, 2023. Three patients expressed vaccine hesitancy when discussed with the pro-
vider at their appointment. One patient was concerned about side effects of RZV. Twenty-two patients (18%) had a
recommendation for RZV documented in follow-up clinic notes.

Conclusion: Utilizing a targeted EMR message is a low-cost intervention that helps address barriers to recombinant zoster
vaccination in patients on janus kinase inhibitors without increasing provider burden. This intervention helps empower
patients who are motivated to improve their health, allowing vaccination between clinic visits or prompting discussions with
providers at subsequent visits. These results will inform a broader multi-modality, patient- and provider-facing program to
increase vaccination rates at the study institution, including offering in-clinic vaccinations.
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Background/Purpose: Improving health literacy in patients with rheumatic diseases is important as many have chronic, com-
plex diagnoses treated with high-risk medications. Poor health literacy may be due to education level, language barriers, socio-
economic status, and/or inadequate access to health education material. Many of these factors are non-modifiable, putting
patients at risk for healthcare disparity. We aimed to create a quality improvement initiative to (1) better characterize those with
poor health literacy and (2) improve their diagnosis and medication understanding via physician provided education material.

Methods: Patients from three distinct healthcare systems in New York City (Bellevue, NYU, the VA; Table 1) with docu-
mented rheumatologic diagnoses were administered health literacy surveys during rheumatology clinic visits from
September 2022 to May 2023. A baseline survey assessed the patient’s ability to identify their diagnosis and medication

This figure shows the increase in number of patients who received RZV after the intervention (receipt of RZV). Not every patient who received RZV
was given a prescription.
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from a list of options, as well as self-reported level of health literacy, desire for more printed education material, primary lan-
guage, and education level. Printed patient education materials, in English or Spanish, were provided in real-time with coun-
seling on knowledge gaps. Repeat surveys are being administered at follow-up visits to assess the effectiveness of
education materials. Those completed during the study period are included for preliminary analysis.

Results: 116 patients completed the baseline survey. There were fewer native English speakers and fewer patients with
higher education at Bellevue. Overall, 20% of patients incorrectly selected their diagnosis and medication from the provided
list. While incorrect diagnosis selection did not vary by site, incorrect medication selection differed with 5% incorrect at the
VA, 14.7% at NYU, and 27.6% at Bellevue (Table 1). Across sites, medication literacy significantly differed by education level
and primary language (Table 2). 38.9% of all patients reported being unsure about holding medication during infection. On
average, patients from all sites self-rated their health literacy at least a 4, on a 1-5 scale (higher=better). At baseline, 54.5%

Table 1: Comparisons amongst three diverse healthcare systems in New York City. Bellevue is a public service teaching hospital. The VA is a gov-
ernment run hospital serving veterans and their families. New York University (NYU) Hospital is a private, not-for profit, teaching hospital. All values
are represented as n (%). N is specified where it differs from the overall sample. All p-values represent chi-square analyses. For perceived level of
diagnosis and medication understanding, chi-square testing compared response levels 1-3, 4, vs, 5 to ensure statistical testing validity where all
expected values are greater than 1.0 and at least 20% of the expected values are greater than 5.

Table 2. Results of correct medication result, organized by language and education level. All statistics Chi-square analyses.
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wanted more diagnosis education and 61.7% wanted more medication education; percentages were significantly higher
among patients at Bellevue than other sites (Table 1). Of those who completed the repeat survey (n=27), 74.1% found the
diagnosis education materials helpful and 63% found the medication education materials helpful. Those with higher educa-
tion found these more helpful overall.

Conclusion: There is a discrepancy between perceived and actual health literacy in patients with rheumatic diseases, as
there were notable knowledge gaps in the survey results and uncertainty about medication use during infection, despite
reports of adequate understanding. This highlights the importance of providing consistent education to all patients. Medica-
tion literacy may be a particular area for improvement, as this varied by factors that engender healthcare disparity, including
lower education level and primary language. The optimal way to improve patient literacy in varied settings is an important
topic for future study.

Disclosure: K. Corbitt: None; A. Amarnani: None; J. Law: None; C. Sorrento: None; N. Leung: None; C. Howe:
None; T. Ahmed: None; M. Anderson: None; S. Stream: None.

Abstract Number: 1085

Utilizing a Maintenance of Certification (MOC) Part 4 Quality
Improvement Project to Improve Data Completeness in the Childhood
Arthritis and Rheumatology Research Alliance (CARRA) Registry

Hemalatha Srinivasalu1, anne dennos2, alan Russell3, Mary Beth Son4 andMara Becker2, 1Children’s National Hospital,
Washington, DC, 2Duke University, Durham, NC, 3Duke Clinical Research Institute, Duke, NC, 4Division of Immunology,
Boston Children’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Measures & Measurement of Healthcare Quality Poster I
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Minimizing missing data in research registries is a universal challenge. Enrolling patients into a
research registry with poor data quality is wasteful and potentially unethical, as it incurs risks and cost with minimal to no
benefit. Data quality is a central focus for the CARRA Registry, and we aimed to improve data completion rates for the Reg-
istry’s critical variables using quality improvement (QI) methodology and obtained approval for a large group MOC Part 4 QI
project through the American Board of Pediatrics to obtain credit for maintenance of board certification.

Methods: The CARRA Registry Critical Variable MOC 4 Improvement Project is designed to improve data completion rates
for critical variables in the CARRA Registry that are required to calculate disease activity outcomes in JIA (Physician Global
and Patient/Parent Global scores) and SLE (Calculable SLEDAI Score and SLE Physician & Patient/Parent Global scores).
The goal is to close the gap in data completion by 50% over a 12-month period (9/1/2022-8/31/2023).Participation in each
project earns 25 MOC part 4 points. Outcome Measures are data completion rates at the Registry level; Process Measures
are data completion rates at the site level in addition to completion rates of monthly site engagement surveys where site-
specific Plan-Do-Study-Act (PDSA) cycles are documented. At the Registry level, two PDSA cycles were completed thus
far: 1) development of site-specific critical variable reports with graphs to illustrate change over time and 2) initiation of
monthly office hours/Q&A sessions. Participation is voluntary and each site can choose to participate in one or both projects.
The final analysis will include run charts for each sub-project to display improvement over time, and data reflecting overall
improvement will be analyzed by chi-square analysis. Data reported herein is an interim analysis as of May 2023.
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Results: Out of 71 active CARRA Registry sites, 42 (59%) are participating. Baseline completion rates were calculated from
approximately 38,000 visits across participating sites. There have been 5,067 follow up visits entered into the Registry (13%
of total) since MOC project initiation. Key drivers and examples of site-specific PDSA interventions are indicated in Fig 1.
Interim run charts for each critical variable show a trend towards improvement (Fig 2A-2E). Averaged critical variable com-
pletion rates at baseline and May 2023 are noted in Table 1.

Conclusion: Interim analysis reveals a trend towards improvement in completion rates of all targeted critical variables, but
the rate of improvement is slower than originally anticipated. This is likely due to the limited cross-section of new visits occur-
ring during the 8-month project period compared to the aggregated visits accumulated from Registry inception to
September 2022. As sites accrue additional follow-up visits, and continue to trial site specific interventions, we hope to
observe sustained improvement in critical variable completion rates within the CARRA Registry.

Disclosure: H. Srinivasalu: None; a. dennos: None; a. Russell: None; M. Son: None; M. Becker: None.
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Background/Purpose: The 2022 ACR guidelines for vaccination strongly recommend recombinant VZV vaccination for all
patients > 18 years old who are taking immunosuppressive medication. Studies have shown that there is a higher risk of
shingles in patients on JAK inhibitors. To assess the Shingrix vaccination rate at the rheumatology outpatient practice of
an urban academic institution and improve adherence, we initiated a quality improvement project in patients who are on
JAK inhibitors.

Methods: The primary aim of our QI project was to increase the Shingrix vaccination rate by 10%. We also attempted to iden-
tify the risk factors for eligible patients not receiving Shingrix despite guideline recommendations. We acquired data quarterly
from electronic health records, including patients’MRN, age, sex, race, Shingrix vaccination status, and last visit dates. Vacci-
nation status was further validated with manual chart review. Data obtained from 4/1/2022 to 6/30/2022 were considered the
baseline. We implemented interventions via Plan-Do-Study-Act (PDSA) method: 1) provide posters at clinics to improve aware-
ness, 2) remind eligible patients during the encounter 3) notify patients’ primary rheumatologists quarterly. Data were obtained
from 9/1/2022-11/30/2022 and 12/1/2022-2/28/2023 respectively. We used descriptive statistics and analyzed the data via
Stata/SE 17.0, stratified by Shingrix vaccination status. We also studied the trend of the Shingrix vaccination rate.

Results: From 4/1/2022 to 2/28/2023, the Shingrix vaccination rate raised from 22.22% (14/63) to 39.19% (29/74) after two
cycles of PDSA, meeting our goal of a 10% increase. (Figure 1) After PDSA #1 in 9/2022, the overall vaccination rate slightly
declined to 19.67%. After PDSA #2 in 12/2022, it significantly improved. Among all the patients (N = 198) seen from
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4/1/2022 - 2/28/2023, 55.56% (110) of them were ≥ 50 years old while 44.44% (88) were < 50 years old. 14.14% (28) were
male, while 85.86% (170) were female. 41.41% (82) of the patients were Caucasian, 10.61% (21) were African American,
and 9.09% (18) of the patients identified as AAPI.

Patients ≥ 50 years old had higher vaccination rate than patients < 50 years old. (Figure 1) From 4/1/2022 to 2/28/2023,
patients ≥ 50 years old had a significant increase in vaccination rate from 29.73% to 56.41%. Male and female patients
had similar vaccination rates, with 41.67% male and 38.71% female vaccinated. Despite the improvement in the 12/2022
– 2/2023 period, patients who identified as African American had a lower vaccination rate than their Caucasian counterparts.
25% (2/8) African American patients were vaccinated compared to 46.97% (15/32) Caucasian patients. (Figure 2)

Conclusion: Our interventions improved the Shingrix vaccination rate. Congress’s new bill eliminating the cost of vaccines
covered by Medicare Part D may have also played a role. Besides achieving our goal of a 10% increase, we identified the risk
factors for lower vaccination rates: patients < 50 years old and African American patients. As the PDSA cycle continues, tar-
geted interventions will be implemented to address disparities and improve adherence to Shingrix vaccination.

Disclosure: J. Feng: None; K. Koci: None.

Figure 1. The trend of Shingrix vaccination rate stratified by age

Figure 2. Shingrix vaccination rates by race/ethnicity in PDSA #2 (12/2022 - 2/2023)
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Background/Purpose: Patients with rheumatoid arthritis (RA) face an increased risk of herpes zoster (HZ) infection, notably
those on immunosuppressive therapy. Herpes zoster infection is associated with comorbidities and a significant economic
burden. The American College of Rheumatology recommends the recombinant herpes zoster vaccine for all immunocom-
promised adults above 18. We aimed to assess the current state of herpes zoster vaccination rates among RA patients at
the Stanford Rheumatology Clinic and identify barriers to vaccination.

Methods:We retrospectively collected data from 1,449 consecutive RA patients seen at the Stanford Rheumatology Clinic
from October 2017 to October 2022. We reviewed electronic medical records (EMR) to determine patients’ characteristics
and HZ vaccination status. We categorized medication history based on ever being prescribed; 1) Janus Kinase inhibitor
(JAKi), 2) biologic DMARDs (bDMARD), including anti-TNF, anti-IL6, anti-IL1, and anti-CD20, 3) conventional synthetic
DMARDs (csDMARD) and 4) Hydroxychloroquine. We surveyed 19 current physicians (attendings and fellows) in the Rheu-
matology clinic to evaluate their practice patterns on vaccine discussions.

Results: Seventeen providers responded to the physician survey. We found that 61% "sometimes" discuss HZ vaccination
with their RA patients, and 46% depend on primary care providers for vaccine discussions. Figure 1 shows the physician-
reported HZ vaccination discussion rate based on the medication group. Our RA patient population were mostly female
(82%) and 50 years old or older (71%). Among the 1,449 RA patients, only 547 (37.7%) have had HZ vaccination. Among

Figure 2. Shingrix vaccination rates by race/ethnicity in PDSA #2 (12/2022 - 2/2023)
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those aged below 50 years, only 23 (5.5%) were vaccinated. Among the 178 patients who had ever been prescribed a JAKi,
only 79 (44.4%) had the HZ vaccine, and most (90%) were aged 50 years or older (Table 1). The rate of Herpes Zoster vac-
cination was statistically different based on gender, ethnicity, primary language (English, Spanish, other), insurance type
(Medicare, MediCal, Other/Commercial), PCP type (internal, external), and history of Herpes Zoster infection. We did not
observe a statistically significant association between vaccination rate and specific immunosuppressive medication.

Conclusion: We identified a suboptimal herpes zoster vaccination rate among RA patients in our clinic, particularly those
younger than 50 years on immunosuppressive therapy, including JAKi. We initiated an intervention to improve vaccine
awareness by having the medical assistants inquire about the patient’s herpes zoster vaccine history during the clinic pre-
calls. Patients were also encouraged to have further discussions with their rheumatologists. In addition to promoting patient
education and physician awareness, potential future strategies to improve the vaccination rate include fostering collabora-
tion with primary care providers, engaging with pharmacies on campus to make the HZ vaccine readily accessible, and
developing automatic reminders in the electronic medical system. Additional efforts, e.g., overcoming insurance barriers,
may be needed for at-risk patients younger than 50.

Table 1. Demographic of patients with rheumatoid arthritis based on herpes zoster vaccination status.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is a chronic autoimmune disease that can result in long-term joint
damage if inadequately treated. Collecting validated outcomes data at the point of care can facilitate a “Treat to Target”
approach and allow for pre-visit planning and population management. The clinical Juvenile Arthritis Disease Activity Score
(cJADAS) is a validated outcome measure that helps rheumatologists assess disease activity. It is a score that is calculated
based on three inputs: provider global assessment of disease activity, patient/parent global assessment of wellbeing, and
active joint count. We identified a baseline cJADAS completion rate of only 55% in our practice. Our goal was to increase
the proportion of JIA visits with cJADAS completion from 55% to 70% by February 2023.

Methods: Through process mapping (Figure 1) and a Pareto analysis (Figure 2),we found that provider cJADAS compo-
nents were the most common contributor to incomplete scores. Several technical elements within the electronic health
record (EHR) were also noted to be limiting cJADAS completion. Through discussions with key divisional stakeholders, we
identified methods to engage clinicians in the project, including education, data distribution (monthly reports), inclusion of
cJADAS completion as ongoing professional practice evaluation metric, and incorporating the metric in providers’ yearly
incentive. Our process measure was the proportion of clinic visits with a visit-specific diagnostic code for JIA in which doc-
umentation of a cJADAS was completed.

Results: Beginning in September2022, we began educational interventions to promote cJADAS completion. The education
included technical components required to complete the scores. Additionally, providers were informed that these outcome
measures are critical for ongoing high-quality care and assessment of health disparities. Providers began receiving reports
on monthly performance and were allowed to backfill cJADAS scores based on existing documentation. We noted a signif-
icant shift in the cJADAS metric beginning in August 2022 from a median of 56% to 79% that has been sustained through
February 2023 (Figure 3).

Conclusion: Utilization of multiple change management techniques led to a rapid increase in completion of the cJADASin
our patients with JIA. Moving forward, we will continue to monitor the rate of cJADAS completion to assess the sustainability
of these changes. We plan to operationalize the scheduling workflow to ensure that patients with elevated cJADAS values
remain engaged in rheumatology care and hope that this may help mitigate health disparities.
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Process mapping

Pareto analysis demonstrating reasons for incomplete cJDASA score

2144



Disclosure: A. Costello: None; H. Carol: None; D. Abel: None; S. Bayefsky: None; S. Capponi: None; A. Mayer:
None; J. Rood: None; K. Spichiger: None; J. Madas: None; L. Cecere: None; M. Roman: None; B. Rutstein: None;
J. Burnham: None.

Abstract Number: 1089

Improving Recombinant Zoster Vaccination Rates Among
Immunosuppressed Veterans in an Academic Rheumatology Clinic

Nagendra Pokala1, Benjamin Gardner2, Avni Amratia1, Daniel Emesiani3, Jiby Mathew4, Rashmi Arora5, Una Makris6

and Swathi Reddy7, 1Department of Internal Medicine, University of Texas Southwestern Medical Center, Dallas, TX,
2Department of Internal Medicine, Baylor University Medical Center, Dallas, TX, 3Baylor Scott and White Medical Center
McKinney, Dallas, TX, 4VA North Texas Healthcare System, Dallas, TX, 5Department of Internal Medicine, UT
Southwestern Medical Center; VA North Texas Healthcare System, Dallas, TX, 6UT Southwestern Medical Center and
Dallas VA, Dallas, TX, 7UT Southwestern Medical Center / Dallas VA Medical Center, Colleyville, TX

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Measures & Measurement of Healthcare Quality Poster I
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Due in part to immunosuppressant medications, patients with rheumatic diseases not only carry a
higher risk of herpes zoster reactivation but also worse outcomes. In July 2021 the FDA extended the indication for the
recombinant zoster vaccine (Shingrix) to include immunosuppressed adults aged 18 years or older. Shingrix vaccination
rates among eligible patients in our rheumatology clinic at the Veterans Affairs (VA) Medical Center remained low. The goal
of this quality improvement project is to increase vaccination rates to at least 30% fully vaccinated over a period of 12 months
in immunosuppressed patients seen in our rheumatology clinic.

Methods: Patients above the age of 18 seen in the VA Dallas rheumatology clinic and on disease-modifying antirheumatic
drugs (DMARDs), excluding hydroxychloroquine, were eligible for inclusion. Patients were considered due for vaccination if
they were unvaccinated or partially vaccinated (one vaccine dose received at least twomonths prior to clinic visit). Shingrix vac-
cination rate was defined as the percentage of patients due for vaccination at time of clinic visit who received a Shingrix vaccine

Run chart demonstrating percent of visits with completed cJADAS scores before and after interventions
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within one week after clinic visit. Baseline data were obtained via chart review of patients seen in our rheumatology clinic during
the month of October 2021. We implemented three interventions: a) educating rheumatology fellows and attendings regarding
the project and the expanded FDA indication in April 2022, b) attaching a Shingrix vaccination patient information sheet to
intake forms fromMay 2022 to October 2022 and c) providing patients with a detailed map with directions to the separate vac-
cine clinic. Post-intervention data were collected during the months of June, September, October, and November 2022.

Results: For the baseline month of October 2021, our population sampled (n = 100) was on average 61.7 years old (median
64), 79%were men, 53%white, and 43% had rheumatoid arthritis. At baseline, 12% of eligible patients were fully vaccinated
and 77% were unvaccinated at time of clinic visit. The Shingrix vaccination rate of due patients within one week after clinic

Table 1. Patient demographics for pre-intervention and post-intervention groups

Figure 1. Proportion of fully vaccinated patients at time of visit during pre-intervention (October 2021) and post-intervention (June, September,
October, November 2022) months.

Figure 2. Percentage of patients due for vaccination at time of clinic visit who received a Shingrix vaccine within one week during pre-intervention
(October 2021) and post-intervention (June, September, October, November 2022) months.
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visit was 9.5% (n = 84). During post-intervention, our population sampled (n = 405) had similar demographics to the baseline
(Table 1). For the post-intervention months of June, September, October, and November 2022, the proportion of fully vac-
cinated patients at time of clinic visit increased from baseline (Figure 1). Vaccination rates also increased during the post-
intervention months (Figure 2).

Conclusion: The baseline proportion of fully vaccinated patients and vaccination rates were low among immunosuppressed
patients seen in our rheumatology clinic. While our post-intervention evaluation showed an increase in the proportion of fully
vaccinated patients as well as vaccination rates, overall post-intervention vaccination rates remained low at < 50%, leaving
room for improvement. Our next steps will include streamlining our vaccination processes, and considering alternative com-
munication approaches to educate our patients, especially those with vaccine hesitancy.

Disclosure: N. Pokala: None; B. Gardner: None; A. Amratia: None; D. Emesiani: None; J. Mathew: None; R. Arora:
None; U. Makris: None; S. Reddy: None.
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Background/Purpose:We embedded a clinical pharmacist into our university rheumatology clinics beginning in June 2022
to improve patient experience and reduce provider burden based on projected improved medication access and improved
organizational financial health. The objective was to demonstrate how implementing a rheumatology clinical pharmacist with
a medication access team can impact patient, provider, staff, and pharmacy outcomes.

Methods: In this mixed methods study at two academic clinics in 2022-23, we employed pre-post surveys and electronic
health record (EHR) data review. We conducted a pre-implementation pharmacy services satisfaction survey and baseline
needs assessment with providers and clinical staff to set priorities and leveraged existing patient surveys pre-post. Based
on survey results, we categorized outcome measures of clinical pharmacist and medication access team impact into four
groups: patient, provider, clinic staff, and pharmacy. EHR data included prior authorization quantity and turnaround time,
manufacturer assistance referrals, time to infusion, and number of new patient enrollments, and prescriptions captured
within the organizational specialty pharmacy. At six-months post-implementation, providers and clinic staff were asked to
complete a post-implementation survey to assess the impact of the embedded clinical pharmacist.

Results: Patient and EHR data showed improvement after the clinical pharmacist joined the rheumatology clinic team. When
asked “How well the staff worked together to care for you?” 83.3% after vs. 77.2% baseline (Q2 2022 n=298 vs. Q2 2023,
n = 277) responded “extremely well” (p=0.047). The time from order to infusion decreased 9-13 days for infusions of 4 hours
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or less (Table 1). Prior authorizations with a turnaround time greater than 5 days decreased by 27% (from 40 to 29/month);
prior authorizations resulting in appeal decreased by 86% (from 7 to 1/month, Table 1). Our medication assistance program
assisted many more patients (n=55 over 6 months) in obtaining medications through free drug programs. Prescription cap-
ture rate increased by 15% and patients enrolled in our specialty pharmacy increased from 27.8% (204/734) in Q1 2022, to
31.8% (228/718) in Q1 2023 (Figure 1).

Table 1. Medication Access

Figure 1. Specialty Pharmacy Outcomes

Table 2. Provider and Clinic Staff Satisfaction Mean Response Pre-Post Pharmacist Implementation
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Provider and staff satisfaction also significantly improved. All provider items on medication communication, prior authorization
assistance, and support for appeals and infusions rose (Table 2, p< 0.001). Clinic staff satisfaction also improved in the prior
authorization process (mean 9.5 vs 6.75 on scale of 1-10 best) and support for infusions (5.7 vs 9.5; pooled p=0.015,). Nurses
also reported being more comfortable on anti-rheumatic medication lab monitoring after education from our clinical pharmacist.

Conclusion: The addition of an embedded rheumatology clinical pharmacist with direct support from a medication access
team has improved patient, provider, and clinical staff satisfaction and outcomes. Specialty pharmacy prescription capture
improved, and the cost to support the position was covered by improved financial outcomes.

Disclosure: S. Gomez: None; T. Ludwig: None; K. Hartkopf: None; S. Ferguson: None; L. Zemlicka: None;
M. Jones: None; C. Bartels: Pfizer, 5.
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Background/Purpose: Quality of care (QoC) in SLE patients has been studied by Schmajuk et al. (Arthritis Care Res2022),
who developed six quality measures assessing blood pressure, lupus nephritis screening, hydroxychloroquine prescription,
and corticosteroid dosing. In this study, prompted by the increased loss to follow up and disruption in care associated with
the COVID-19 pandemic, we quantify the effect of loss to follow up from the rheumatology clinic at University Hospital Brook-
lyn (UHB) on QoC of our SLE patients.

Methods: Using the Lupus Registry at UHB rheumatology clinic, we identified all SLE patients who had any rheumatology visits
between 2007 and 2019, excluding patients reported dead in 2021 or earlier. We stratified these patients into three groups based
on their follow-up status: lost to follow up (all-LTF; no rheumatology visits in 2020 and 2021), not lost to follow up (all-NLTF; ≥1
rheumatology visits in each year 2019, 2020, and 2021), and inconsistently followed (IF; remaining patients). Within all-LTF, we
selected all patients who had ≥2 outpatient visits to UHB at least 30 days apart in 2021 (LTF; n=26). We then matched these
patients 1:2 by age and sex to all-NLTF patients with ≥2 outpatient visits to UHB at least 30 days apart in 2021 (NLTF; n=52).
Finally, we completed a chart review to identify whether the six SLE quality measures outlined by Schmajuk et al. were met for
these patients. To compare LTF and NLTF patients, we used chi-square analyses and a two-sample t-test (α = 0.05).

Results: We determined that of 512 eligible patients in the registry, all of whom satisfied either the 1995 ACR or SLICC cri-
teria for SLE, 265 (52%) were all-LTF and 184 (36%) were all-NLTF [Figure 1]. As expected, the average age (49) and the
female prevalence (89%) did not differ between LTF and matched NLTF [Table 1]. Notably, 50% of LTF patients had ESRD
(47%with renal transplant), compared to 2% of NLTF patients (2%with renal transplant). NLTF patients received blood pres-
sure measurements and hydroxychloroquine prescriptions at significantly greater rates (96% and 96% respectively) than
LTF patients (81% and 36% respectively) [Table 2]. Although not statistically significant, they also tended to receive more
urine studies (88%) than LTF patients (76%), but also higher frequency of high dose corticosteroids (27%) than LTF patients
(12%). Overall, NLTF patients received a greater proportion of eligible quality measures (0.81) than did LTF patients (0.66).
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Conclusion: Only 36% of SLE patients at UHB were consistently followed from 2019-2021. This by itself is an indicator of
poor QoC, and may portend poor outcomes. In addition, LTF patients met fewer quality measures than NLTF patients. Con-
versely, LTF patients tended to have lower corticosteroid doses than NLTF patients, which may be indicative of fewer symp-
toms, another explanation for their loss to follow up. However, the possibility of subclinical SLE progression, such as lupus
nephritis, means that loss to follow up can still be detrimental to these patients. We conclude that loss to follow up is a sig-
nificant threat to QoC in SLE patients, and that efforts to address follow-up barriers should be made by rheumatologists in
collaboration with other health care providers.

Disclosure: R. Kirou: None; C. Avalos: None; E. Ginzler: None.
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Background/Purpose: Nephritis remains one of the most devastating complications of Systemic lupus erythematosus
(SLE). Lupus nephritis (LN) significantly reduces overall survival to approximately 88% at 10 years. The ACR guideline sug-
gests that the frequency of follow-up visits is determined by the activity and severity of the disease and its complications.
Current recommendations for monitoring lupus nephritis include UA (urine analysis with microscopy) and urine Protein/
creatinine ratio (UPCR). This test should be obtained every 6 months for patients with SLE without active LN, every 3 months

Improvement on screening rate of proteinuria
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in patients with non-active LN, and every month in patients with active LN. Our overall goal was to increase the appropriate
monitoring of LN in patients with SLE in our rheumatology clinic.

Methods: This quality improvement project retrospectively analyzed the medical records of 60 patients diagnosed with SLE
who were seen at the rheumatology clinic at the University of Florida in Jacksonville, FL, from January 2019 to December
2019. Patients were classified as SLE without LN, non-active LN, and with active LN. The frequency of performed UA and
UPCR, were recorded in each subject. After identifying baseline values, we worked with clinicians and clinic support staff
on intervention. Interventions included educating fellows, faculty, and staff about current guidelines for LN screening and
monitoring, creating flyers, and generating a panel order in the electronic health system (EPIC) for SLE, including UA and
UPCR tests. A subsequent retrospective chart review of 60 patients was performed after 12 months to analyze the impact
of interventions.

Results: Initial data showed the need for improvement in monitoring/screening laboratory parameters (UPCR and UA) for LN
in our patients with SLE. Preintervention analysis showed that less than 50% of patients were correctly monitored for UPCR
in the three groups, and less than 40% were monitored for UA in patients with active LN and with a history of LN as recom-
mended per ACR guidelines. Just one group of patients: SLE patients with no LN history had a high UA monitoring rate
(97%). After the intervention, monitoring/screening for LN in patients with SLE improved: Regarding UPCR, preintervention
results were 48% (no history of LN), 23% (history of LN), and 22% (active LN), and it increased to 97%, 72% and 50%
respectively. Adequate monitoring of UA preintervention results were 97% (no history of LN), 32% (history of LN), and
22% (active LN, and postintervention 97%, 89%, 50%. A separate chart review of those patients suggested that compliance
of patients is the major issue of proper testing intervals.

Conclusion: LN is associated with increased mortality and morbidity in SLE patients. Survival of SLE has improved in the
past few decades with advanced treatment, including early diagnosis of LN. ACR developed recommendations for screen-
ing LN and follow-up tests. Adherence to proper screening may help renal survival by treating exacerbations on a timely
basis. This study employed various interventional methods to increase the screening of Urinalysis and proteinuria. However,
patient compliance remains a challenge.

Improvement on screening rate of Urine analysis
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Background/Purpose: Even though individuals with inflammatory rheumatic diseases (IRDs) were excluded from the
SARS-CoV-2 vaccine trails, studies have shown that these individuals at risk of a severe course of infection do show an
immune response after vaccination. The goal of our study was to show the development of the adaptive immunity over time
and its activity towards different variants of concern (VoC).

Methods: For this retrospective study, patients with IRDs and a healthy control group were recruited. To evaluate the immu-
nity induced by SARS-CoV-2 vaccination the antibody titres against the S1-domain of the spike protein of SARS-CoV-2
(BAU/ml) and the IC50 neutralization of different VoCs (EU1, Delta, Omicron-BA.5, BQ1.1, BF.7) were quantified at different
time points before and after each vaccination. The study period started before the first and ended 26 weeks after the third
vaccination.

Results: In total 187 patients with IRDs [mean age (standard deviation (SD)) 54.5 (±14.8) years, 65.8% female] and
84 healthy controls [46.7 (±13.2) years, 78.7% female] were included into the study (Table 1). Even though both patients
and controls showed high antibody titres after the first two vaccinations [median (interquartile range (IQR)) 1600 BAU/ml
(378.2-3468); 4446 BAU/ml (1943-7200)] the titres of the patients were significantly lower (P< 0.0001). After declining over
the next 24 weeks, the titres showed another significant rise after the third vaccination in both groups [patients: 4344
BAU/ml (933.2-8023); controls: 5795 BAU/ml (3779-12209)]. However, the levels reached by the patients were still signifi-
cantly lower compared to the controls (P=0.04). The decline of titres after the third vaccination was not as operand as after
the second in either group (Fig. 1). Both groups displayed robust neutralization activities after the first two vaccinations for
EU1, Delta and BA.5 that increased after the third dose of the mRNA vaccine. However, the controls showed a rise in neu-
tralization capacity until 16 weeks after the second vaccination while it already started declining after the 2-week measure-
ment in patients resulting in a significant difference. Notably, neutralization of Delta and BA.5 were significantly lower
compared to the ancestral EU1. Good neutralization capacity of BQ1.1 in both groups were only reached after the third vac-
cination, while neither group presented reliable neutralization of the highly immunoevasive BF.7 after any vaccination. (Fig. 2)
Individuals treated with rituximab were not able to mount a reliable humoral immune response after any vaccination. How-
ever, they did show adaptive T-cell responses which were comparable to the controls.
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Figure 1: Antibody titres against the S1-domain of the spikeprotein of SARS-CoV-2 over time

Figure 2: Neutralization capacity for different SARS-CoV-2 variants of concern four weeks after the third vaccination

Table 1: Study population
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Conclusion: Although patients with IRDs show lower anti-SARS-CoV-2 spike antibody titres and partly lower IC50 neutral-
ization compared to healthy controls, most of them mount a robust immune response against SARS-CoV-2, indicating
some level of protection from a severe course of infection. However, the original vaccines did not induce a robust neutraliza-
tion capacity for the recently emerged BF.7 variant in patients or controls. Thus, variant-adapted vaccines should be consid-
ered, in particular, in high-risk patient groups, including individuals with IRDs.

Disclosure: L. Huppke: None; P. Wratil: None; M. Bischof: None; S. Wolfrum: None; F. Ullrich: None; D. Singh:
None; J. Lichtnekert: None; L. Grümme: None; C. Gebhardt: None; K. Krüger: AbbVie/Abbott, 2, 6, Biogen, 2, 6,
Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, CellTrion, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Hexal,
2, Janssen, 6, Medac, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Rheumaakademie, 6, Roche, 6, Sandoz,
6, Sanofi-Aventis, 2, 6, UCB, 6, Update GmbH, 6; F. Wiesent: None; A. Skapenko: None; O. Keppler: None;
H. Schulze-Koops: AbbVie, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Pfizer, 2, 6.
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Background/Purpose: Lupus nephritis (LN) is the most common cause of kidney injury in patients with systemic lupus ery-
thematous (SLE) and is associated with higher morbidity and mortality. Low adherence to treatment regimens is common
amongst patients with LN and is correlated with high rates of relapse, increased hospitalizations, and poor renal outcomes.
Our objective was to assess and identify barriers to medication adherence for our patients with LNon mycophenolate mofetil
(MMF).We used this data to design targeted interventions aimed at improving medication adherence for our patients with LN
on MMF in our large integrated health system at Kaiser Permanente Oakland Medical Center, California.

Methods: We identified patients with a diagnosis of LN, who were taking MMF between 11/30/21 and 11/30/22. We col-
lected demographic information including age, gender, 30-day copay, ethnicity, requirement of renal replacement therapy,
and proportion of days covered (PDC) for MMF. We identified patients with a PDC of less than80% and surveyed them
for barriers to medication adherence. Our survey questions sought to elucidate barriers such as medication side effects,
cost, refill processes, and lab draws. We also asked open-ended questions to gain insight into how SLE has affected their
lives.

Results: Of 37 patients with LNon MMF, almost a third (12/37) had PDC less than 80%. More than half (7/12) of these
patients agreed to be interviewed. They identified the following barriers to medication adherence: forgetfulness57% (4/7),
incompletelabwork28% (2/7),medication cost 14% (1/7),and intentionally missed doses 14% (1/7). No patients identified
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medication side effects as a barrier. More than two thirds (5/7) reported no issues with obtaining new prescriptions from the
pharmacy. The median 100-day co-pay for MMF was $13.13 and 2/7 (28%) patients paid $0 for their medications.

Conclusion:At KPOakland, two thirds of our patients with LNare adherent to their MMF; forgetfulness appears to be a challenge
for our non-adherent patients. The next steps to our quality improvement initiatives will focus on the following: 1) patient and pro-
vider education about tools (medication and lab reminder apps) to promote medication adherence and 2) creating a multidisci-
plinary rheumatology and nephrology committee to identify and discuss patients with LN who are at risk of disease progression.

Disclosure: C. Macko: None; P. Chen: None; R. Santos: None; N. Ramalingam: None; N. Tran: None;
S. Zheng: None.
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Background/Purpose: The American College of Rheumatology’s Rheumatology Informatics System for Effectiveness
(RISE) EHR-based registry facilitates quality measure calculation and reporting for rheumatology practices in national pay-
for-performance programs. Participating practices can leverage RISE’s web-based clinician dashboard to monitor perfor-
mance on quality measures, benchmark performance against registry means, and explore patient-level data to identify gaps
in care. Despite substantial investment in these dashboards, the extent to which they help improve performance on quality
measures remains unclear. We investigated the relationship between practice engagement with the RISE web-based dash-
board and performance on rheumatology-specific measures in 2021.

Methods: Eligible practices were categorized into 3 engagement groups based on practice personnel’s dashboard interac-
tions (number of sessions and actions performed, such as drilldowns and exports) during the study period: no engagement
(0 sessions), some engagement (≤ median actions), high engagement ( > median actions) (Table). Practice performance
was assessed on both individual and composite measures, utilizing all available rheumatology-specific measures (range
1 to 8) per practice that had ≥20 eligible patients. The composite measure incorporated all rheumatology-specific measures
per practice and was denominator-weighted, i.e., based on the number of patients included in each individual measure
denominator. Individual measure performance analysis was restricted to measures with data from ≥5 practices per engage-
ment group. Linear regression models were used to calculate predictive margins and 95% confidence intervals for quality
performance for each engagement group. Differences in performance across engagement groups were assessed via pair-
wise comparisons; linear trends were evaluated using orthogonal polynomial contrasts (Figure).

Results:Most of the 204 included practices were single-specialty (59.8%) or solo practices (29.4%), with a median of 2 pro-
viders and 4970 patients (Table). Among these practices, 11% had no dashboard engagement, 76% had some engage-
ment, and 12% were highly engaged. Performance on individual rheumatology-specific measures ranged from 28%-72%
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(median (IQR) 60% (47-66%)). The majority of practices’ (75%) composite scores included ≥3 out of 8 possible
rheumatology-specific measures with a median (IQR) performance of 65% (40-79%). We observed a pattern of higher mea-
sure performance with more dashboard engagement: 3 out of 5 individual rheumatology-specific measures and the com-
posite measure exhibited a significant linear trend at the 5% level (Figure).
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Conclusion: This cross-sectional analysis revealed a dose-response between degree of dashboard engagement and
practice-level quality performance: RISE practices with higher levels of dashboard engagement exhibited better quality per-
formance. Further investigation is needed to determine whether more dashboard engagement yields meaningful quality
improvement over time, and whether performance is determined by engagement or vice versa.

Disclosure: E. Kersey: None; J. Li: None; J. Kay: Pfizer, 12, Own Stock; J. Adler-Milstein: None; J. Yazdany: Astra-
Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; G. Schmajuk: None.
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Background/Purpose: Medication non-adherence remains high among rheumatology patients, yet little is known about
adherence barriers faced by patients or interventions that improve adherence. As part of a quality improvement initiative,
we aimed to better understand questions rheumatology patients have about their medications, how they seek answers,
and factors associated with self-reported medication adherence.

Methods: Patient surveys were administered at a fellows; continuity clinic at periodic intervals between 5/5/2022 –

4/26/2023. The survey consisted of 5 items assessing length of time taking rheumatic medications, self-reported confidence
with taking medications correctly, what patients would like to learn about their medications, how patients find answers to
questions about their rheumatic medications, and adherence to rheumatic medications over the past month. Survey
responses were analyzed to determine differences in patient needs based on their years of experience taking rheumatic
medications (0-5 years vs. >5 years) and their self-reported adherence with rheumatic medications (< 80% adherence
vs. >=80%). Comparisons were performed with Fisher’s exact test.

Results: Of the 88 surveys that were administered, 80 patients answered at least one question (response rate 91%). Of all
respondents, 74% reported taking rheumatic medications for five years or less, 82% reported feeling “very confident” in tak-
ing their medications, and 80% reported adherence over the past month (Table 1). The top categories of information that
patients wanted to learn about were “side effects I could experience” (46%) and “how the medications work” (37%). To
answer questions about rheumatic medications, most respondents “ask [their] rheumatology provider directly” (83%) or turn
to “Google or other internet search engine” (59%). There were no significant differences in confidence, questions about
medications, or methods of answering questions according to experience taking rheumatic medications (Table 2). Patients
reporting non-adherence were significantly less likely than those reporting adherence to ask their provider directly about their
rheumatic medications (57% vs. 88%, p=0.01) and more likely to turn to internet searches (86% vs. 52%, p=0.03) and social
media (29% vs. 5%, p=0.02) for information (Table 3).
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Survey responses based on years of taking rheumatology medications (0-5 years vs. >5 years).

Overall survey results among 80 respondents.
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Conclusion: The majority of patients taking rheumatic medications are primarily interested in learning about how their med-
ications work and potential side effects, regardless of how long they have been taking rheumatic medications or how adher-
ent they are to their rheumatic medications. Non-adherent patients are more likely to seek out this information through
internet searches and social media, rather than asking their rheumatologist directly. These data are crucial for designing
quality improvement initiatives to improve patients’ knowledge and adherence when taking rheumatic medications.

Disclosure: L. Eder: None; K. Sun: AstraZeneca, 6; S. Bracken: None; A. Barr: None; J. Shen: None; D. Cintron:
None; M. Maheswaranathan: AstraZeneca, 2; C. Sims: None; P. Apte: None; M. Milne: None; N. Harris: None;
D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2.

Abstract Number: 1097

Improving Vaccine Uptake of the Pneumococcal 20-valent Conjugate
Vaccine (PCV20) in Young Rheumatic Disease Patients Using a Brief
Intense Partnership Program

Kelsey Pasch1, Stephen Lindsey2 and Takeda Ferguson3, 1Louisiana State University -- New Orleans, Baton Rouge, LA,
2LSU Health Science Center, New Orleans, LA, 3LSU Health Science Center School of Public Health, New Orleans, LA

Survey responses based on self-reported medication adherence (>80% adherent vs. <80% adherent).
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Background/Purpose: Patients with inflammatory rheumatic diseases (IRDs) are at increased risk of infection. The Centers
for Disease Control and Prevention (CDC) and the ACR strongly recommend vaccination to decrease risk of invasive Strep-
tococcus pneumoniae infections. Vaccine hesitancy is common, has multiple causes, and made more evident by the recent
pandemic. Younger adults ages 19-64, including those with IRDs, have reduced pneumococcal vaccine uptake even
though it has been recommended for them since 2012. Recent CDC data from 2020 shows 67% of patients 65 years of
age and older have the pneumococcal vaccination, but only 23.9% of patients ages 19-64. The objective of this project
was to increase pneumococcal vaccination uptake in our high-risk patients in the 19-64 age range, in accordance with rec-
ommendations regarding the newer PCV20 vaccine. We hypothesized that using a targeted intense outreach strategy
would increase vaccine uptake compared to the current standard of care.

Methods: The Vaccine Brief Intense Partnership (V-BIP) Program was created and started in January 2023. The program
included a partnership between our clinic and industry. The target intervention population was identified by electronic health
records. We identified unvaccinated patients seen in the University Medical Center- New Orleans Rheumatology Clinic
January 2022- January 2023, ages 19-64. All patients without vaccination documentation were contacted using an auto-
mated call system and post cards were sent to their homes alerting them of their need to update their vaccinations. Post
cards were mailed February and patient calls started March 2023. Number of calls and patient’s responses to call attempts
are tracked, along with vaccination uptake in the original cohort from January- June 2023.

Results: Of the 1,464 rheumatology patients seen in that year ages 19-64, 580 or 39.6% were unvaccinated. Of the
580 unvaccinated patients, 138 or 26% have been successfully vaccinated within the first 4 months of the V-BIP quality
improvement program. This represents a 10% increase in the receipt of the PCV20 vaccine in our 19-64 cohort. The entire
automated vaccine promotion message was listened to by 65% of patients. Of postcards mailed, few were returned unde-
liverable. Increased awareness was discussed with providers, but no changes to the ongoing Epic Best Practice Advisory
were made.
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Conclusion: Our data demonstrates a significant increase in pneumococcal vaccination after a 4-month intervention of the
V-BIP quality improvement project. The V-BIP program provided multi-point patient contact and information delivery, provid-
ing additional interaction with patients to increase awareness and the opportunity to schedule a vaccination appointment.
The program will extend to the end of 2023. The project supports that partnerships with other entities, in addition to industry,
such as specialty pharmacies, PBMs, and other organizations should be explored as ways to improve quality of care.

Disclosure: K. Pasch: None; S. Lindsey: None; T. Ferguson: None.
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Improving Osteoporosis Screening in Patients with Polymyalgia
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Kelly Tran1, Ellen Ann Sockman1, Rachel Salyer1, Megan Young1, Aisha Abbasi1 and Devanshu Verma2, 1West Virginia
University Hospital, Morgantown, WV, 2West Virginia University, Morgantown, WV
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Background/Purpose: Osteoporosis is a medical condition associated with decreased bone mass and bone architecture,
which increases incidence of fragility fractures(4). It is associated with 1.5 million fractures in the United States annually and
thus a major public health concern(1). Osteoporosis most often occurs in post-menopausal women; however autoimmune
diseases and glucocorticoid treatment are also independent risk factors(2). Glucocorticoids remain the main treatment for
giant cell arteritis (GCA) and polymyalgia rheumatica (PMR), and typically at high doses with an extended period of exposure.

Table 1.

2163



Prolonged use of glucocorticoids induces a low bone turnover state causing more pronounced impact on the synthesis
rather than the resorption, leading to net loss of bone strength(5). Thus, high and prolonged doses of glucocorticoid treat-
ment in GCA/PMR substantially increases the risk of fractures (3,5). Current guidelines for osteoporosis screening for
patients on glucocorticoid treatment were published by the American College of Rheumatology (ACR). Nevertheless, rheu-
matologists and primary care providers often defer responsibility to one another or to other parties, leading to a lack of oste-
oporosis screening in GCA/PMR patients(5).This project aimed to increase the rate of ordering recommended screening for
osteoporosis by at least 10% in patients diagnosed with GCA/PMR within the West Virginia University hospital system who
have been treated with high dose glucocorticoids.

Methods: Patients (n=87) diagnosed with GCA/PMR and treated with high dose of glucocorticoids (≥ 7.5 mg of prednisone
for greater than 3 months) were identified via chart review from 06/24/2020 to 12/13/2021. All patients with GCA/PMR
included in our study met ACR diagnostic criteria. The number of DEXA scans ordered for patients diagnosed with
GCA/PMR was measured pre-intervention. The PDSA (plan-do-study-act) model was then used to implement a quality
improvement (QI) initiative at the provider level, which included provider education (email and verbal) coupled with an EPIC
best practice alert for this specific patient population. The number of DEXA scans ordered was assessed two months after
QI implementation in post-intervention patients (n=34).

Results:Only 57.5% of pre-intervention patients (n = 87, 72.6 ± 8.4 years old) had an appropriate screening completed with
a DEXA scan. Within two months after QI implementation, the screening rate in post-intervention patients (n=34, 71.4
± 9.2 years old) increased to 70.6% (p = 0.217).

Conclusion: Screening for osteoporosis is an important preventive measure for GCA/PMR patients, especially those on
high doses of glucocorticoids. Our study demonstrates an improvement in DEXA screening rates by 13.1% over a period
of two months by implementing reminders and education for providers in both rheumatology clinics and primary care clinics
settings. Future implementation could be expanded at the patient level, through education and sending reminders to discuss
the appropriateness of osteoporosis screening with their providers.

Disclosure: K. Tran: None; E. Sockman: None; R. Salyer: None;M. Young: None; A. Abbasi: None;D. Verma: None.
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Clinical Immunology and Rheumatology, University of Alabama at Birmingham, AL; Birmingham VA Medical Center,
Birmingham, AL
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Background/Purpose: Hydroxychloroquine (HCQ) is a key treatment for patients with lupus and other rheumatic diseases.
To minimize the risk of retinal toxicity, the American College of Ophthalmology (ACO) guidelines published in 2016 recom-
mends using a maximum HCQ daily dose of ≤5mg/kg of actual body weight and to begin annual retinopathy screening after
5 years of HCQ use with automated visual fields plus optical coherence tomography (OCT). The aim of this quality
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improvement project was to assess if an educational intervention could improve the adherence to ACO dosing recommen-
dations and retinal toxicity monitoring in a large VA Medical Center.

Methods: Patients above 18 years old with a connective tissue disorder diagnosis and who were actively using HCQ were
evaluated. HCQ dosing above 5 mg/kg, and eye screening status were reviewed. Two different interventions were imple-
mented twelve months apart: 1) An educational intervention using a personal email with the ACO guidelines was sent to each
provider with patients requiring screening testing or HCQ dose adjustment. 2) Second intervention using a “system alert” in
the medical record with the correct HCQ dosing and annual OCT was created as a reminder when prescribing or renewing
HCQ. Changes in compliance from pre- to post-interventions were assessed.

Results: A total of 258 patients with an active HCQ prescription were included. Forty patients (15%) had a HCQ dose above
5mg/kg. Among this group, HCQ was mainly prescribed by a Rheumatologist (35/40).From the forty patients with HCQ
dose above 5mg/kg, 24 (60%) had at least one OCT screening. After the first intervention, the number of patients who
required HCQ dose adjustment went down by 5% (15% vs 10%). Most of the patients who required HCQ dose adjustment
were receiving a HCQ dose between 5-5.9 mg/kg (60%). More patients had an updated OCT (75% post vs 60% pre). After
the second intervention, the number of patients who required HCQ dose adjustment went up by 4%. However, more
patients had an updated OCT (90% post vs 75% pre) (Figure).

Conclusion: Educational interventions, including the review of guidelines, or system alerts on different medical records were
associated with a notable improvement in retinal toxicity screening but had modest or no effect on adherence to ACO HCQ
dosing recommendations.

Disclosure: M. Salgado Guerrero: None; A. Gaffo: None.

Percentage of patients with HCQ dose >5mg/kg and OCT overtime
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Maria Salgado Guerrero1, Mariana Urquiaga1, Nishah Panchani2 and Angelo Gaffo3, 1University of Alabama at
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Background/Purpose: Distinguishing crystalline from septic arthritis is a common challenge in patients admitted with acute
joint inflammation. Arthrocentesis for synovial fluid analysis is considered the gold standard for both entities, but it is not
always available. The aim of this study was to compare the demographic, clinical, and laboratory characteristics of patients
admitted with septic and crystalline arthritis confirmed by synovial fluid analysis to identify factors to develop a
diagnostic rule.

Methods: Our study population consisted of patients admitted to our institution between 1999-2020 with the diagnosis of
gout, pseudogout and septic arthritis identified using ICD9 and 10 codes. We reviewed medical records and included those
with diagnoses confirmed by synovial fluid analysis. Demographic data including sex, race, body mass index, comorbidities,
distribution of affected joints, physical exam characteristics, medications, and laboratories including estimated glomerular fil-
tration rate, white cell and neutrophil count, inflammatory markers, and serum urate were recorded. We summarized contin-
uous variables with medians and interquartile ranges (IQR) and categorical variables with frequencies and proportions. We
used Wilcoxon rank sum and Fisher’s exact test to analyze for differences between the septic and crystalline groups. We
considered significant a p value of < 0.05, but we further adjusted the assessment of significance for multiple comparisons
using the Bonferroni correction. All analysis was completed using R studio.

Results: Of the 256 patients identified, 51 had a diagnosis of septic arthritis and 205 a diagnosis of crystalline arthritis. Two
hundred and fifty-four (99%) were men, one hundred forty-four (60%) were African-American, and ninety-six (40%) self-
identified as White. The median duration of symptoms was 4 days. Compared to patients with crystalline arthritis, septic
arthritis patients were more commonly of White race (Table) (54 vs 36% p=0.02), had longer symptom duration (median of
5 versus 3 days, p=0.002), tended to have fewer joints affected (p=0.001), had higher proportion of involvement of elbows
(24 vs 12%) and hips (8 versus 1%), and lower proportion of knee involvement (55 versus 76%). Patient with septic arthritis
had more joint erythema (47 versus 29%) but less joint swelling (84 versus 96%) and had higher proportions of history of
prior surgery in the affected joint (29% vs. 3%, p< 0.001), and involvement of a prosthetic joint (22% vs. 0%, p= < 0.001).
Absolute leukocyte counts and neutrophil counts were higher in patients with septic arthritis. After adjustment for multiple
comparisons only the proportion of prior surgery and involvement of a prosthetic joint met the more stringent significance
threshold.

Conclusion: History of prior surgical intervention in the affected joint, and prosthetic joint were strongly associated with sep-
tic arthritis. Many other demographic, clinical, and laboratory factors were also different between patients with septic and
crystalline arthritis. Future steps will include the development of a prediction model for septic and crystalline arthritis when
synovial fluid analysis is not available.
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Disclosure: M. Salgado Guerrero: None; M. Urquiaga: None; N. Panchani: None; A. Gaffo: None.

Demographic and Clinical Characteristics of Patient with Acute Crystalline Arthritis and Septic Arthritis in the Inpatient Setting Prior to Joint Fluid
Analysis
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Systemic Inflammation Associated with Silent Deposition of
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Background/Purpose: Whether the presence of subclinical monosodium urate (MSU) crystal deposition leads to a pro-
inflammatory state in asymptomatic hyperuricemia (AH) is unknown. We aimed to compare the inflammatory state in periph-
eral blood between AH patients with and without sonographic deposits.

Methods: Observational, cross-sectional study. Patients with current serum urate ≥7 mg/dl and no history of acute arthritis
were consecutively recruited from internal medicine, cardiology, nephrology, endocrinology, rheumatology, and primary
care. We excluded those on urate-lowering treatment or colchicine, another inflammatory rheumatic disease, or being under
immunosuppressive therapy (including transplants).

Two comparative groups were predefined. Group 1: AH without deposits; and Group 2: AH with deposits. As sono-
graphic deposits, we considered grade 2-3 double-contour sign and/or tophus according to 2021 OMERACT definitions1,
after a 10-location scanning (knees, tibiotalar joints, 1st and 2nd metatarsophalangeal joints, patellar and Achilles tendons)
by a trained sonographer blinded to clinical and laboratory data. We measured serum levels of high-sensitivity C-reactive
protein (hsCRP) in mg/dl (by immunoturbidimetry), serum amyloid-A in ng/ml (by nephelometry), and erythrocyte sedimenta-
tion rate (ESR) in mm/1h, as acute phase reactants. Later, using commercial ELISA kits, we analyzed: i) inflammasome

Figure 1. Comparison of acute phase reactants between groups of asymptomatic hyperuricemia. Bars show medians with their 95% confidence
intervals. hsCRP: high-sensitivity C reactive protein; SAA: serum A-amyloid protein; ESR: erythrocyte sedimentation rate.
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NLRP3-related cytokines: interleukin (IL)-1β, IL-1 receptor antagonist (IL-1RA), IL-18, IL-18 binding protein (IL-18BP); and
ii) general pro-inflammatory and anti-inflammatory cytokines: tumor necrosis factor (TNF)-α, IL-6, soluble IL-6 receptor (sIL-
6R), and transforming growth factor (TGF)-β.

GraphPad Prism (version 9.5.1) was used to compare AH groups, through Mann-Whitney U’s and Chi2 tests.

Results: 77 subjects with AH were recruited, 71.4% men, with a mean age of 59.8 years (SD 17.3) and body mass index
(BMI) of 31.2 kg/m2 (SD 5.2). 37.7% and 29.9% had cardiovascular (CVD) and renal disease, respectively. Their mean uric
acid was 7.6 mg/dl (SD 1.6).

Patients were classified into group 1 (n=35, 45.5%) or group 2 (n=42, 54.5%). There were no differences (group 2 vs. group
1) in age (67 vs. 56 years), men (69% vs.74.3%), BMI (31.7 vs. 29.9 kg/m2), CVD (38.1% vs. 37.1%), estimated glomerular
filtration rate (73.42 vs. 75.03 ml/min/1.73m2), or current serum urate levels (7.35 vs. 7.40 mg/dl). The results of inflamma-
tory markers and cytokines are presented in Figures 1 and 2. There were no differences between groups, but we observed
numerical differences for hsCRP, IL-6, and TNF-α.

Conclusion: The inflammatory state was comparable in AH between those with and without sonographic deposits. Some
hints were noted for hsCRP, IL-6, and TNF-α that further studies with larger sizes must confirm to establish the relevance
of subclinical crystal deposition in AH.

Reference: [1] Christiansen SN. Semin Arthritis Rheum. 2021;51:644.

Disclosure: M. Peral-Garrido: None; P. Boix-Navarro: None; S. G�omez-Sabater: None; R. Caño-Alameda: None;
A. Bermúdez-García: None; T. Lozano: None; R. Sanchez-Ortiga: None; M. Perdiguero: None; E. Caro-Martínez:
None; C. Ruiz-García: None; E. Pascual: None; R. Francés: None; M. Andrés: None.

Figure 2. Comparison of cytokines between groups of asymptomatic hyperuricemia. Bars show medians with their 95% confidence intervals. IL-
1β: interleukin-1β; IL1-1RA: IL-1 receptor antagonist; IL-18: interleukin-18; IL-18BP: IL-18 binding protein; TNF-α: tumor necrosis factor-α; IL-6:
interleukin-6; sIL-6R: soluble IL-6 receptor; TGF-β: transforming growth factor-β.
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Network: Patient Re-engagement Initiative with Metrics (PRIME)
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3Horizon Therapeutics, Deerfield, IL, 4Illumination Health, Boca Raton, FL, 5Division of Clinical Immunology and
Rheumatology, University of Alabama, Birmingham, AL
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Background/Purpose: Treatment of patients with gout can be complex and, given the episodic nature of gout attacks,
gout patients may not always return for regular appointments, making long-term management and fostering medication
adherence more difficult.We sought to identify and describe patients with gout who were lost-to-care in the Excellence Net-
work in RheumatoloGY (ENRGY), a large community rheumatologist practice-based research network,as preparatory to an
intervention to re-engage these patients in care.

Methods:We conducted a retrospective analysis of gout patients who had at least one rheumatology visit from 01/01/2020
to 05/31/2022 using electronic health records (EHRs). Eligible patients meeting our definition of presumed lost-to-follow-up
must have >1 ICD10 gout diagnosis (M10* or M1A*), previous use of gout medications (e.g.allopurinol and febuxostat), most
recent rheumatology visit >365 daysprior,and no future visit scheduled. We analyzed demographics for the eligible cohort
and stratified by the most recent serum urate (SU) value (if available) using descriptive statistics. Serum urate value of ≤6
mg/dL indicated that the gout treatment target was achieved. A scatter plot shows the distribution of patients by rheumatol-
ogy office and last SUvalue.

Results: From a total of 52,504 gout patients who had a specialist gout visit since 1/1/2020, we identified 25,421(48%) gout
patients from 201 sites nationwide (Figure 1) who had not been seen in a year or more. After limiting to patients without a
future appointment scheduled (98%) and those who had been on therapy (80%), there were 19,883 (38% of the overall
cohort) patients that met all inclusion criteria for being lost-to-care. Patients were mostly male (74%), white (66%), with a
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mean (SD) age of 65(14.2) (Table 1). In patients where structured SU lab data was available (73% of the lost-to-care cohort),
38% were poorly controlled at their last visit (SU >6). The median (IQR) days since the most recent rheumatology provider
visit was 749 (529, 964) days. Gout with tophi was coded in about 5% of patients and was slightly higher in the SUA >6
group. The scatter plot (Figure 2) shows the difference in distribution patterns among practices of patients who may have
met their treatment target (SU<6) compared to those whose last SU was greater than 6.
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Conclusion: In this large community practice-based rheumatology network, a meaningfully large proportion of gout patients
appeared lost to care. Many of these patients were sub-optimally controlled (SU >6 mg/dL) at their last rheumatologist visit,
suggesting that they may benefit from further rheumatology involvement. A quality improvement initiative is in development
to better understand these patients’ gout care needs and offer them an expedited visit with their rheumatology provider to
re-engage them in care and potentially improve outcomes.

Disclosure: A. Mudano: None; J. Ryan: None; E. Holladay: None;K.Methric: Horizon Therapeutics, 3, 11;D. Grauer:
cardinal health, 8; B. LaMoreaux: Horizon Therapeutics, 3, 11; F. Xie: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS,
2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5.
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of Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE, 4Horizon Therapeutics,
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Background/Purpose: Little is known about the long-term effects of pegloticase therapy or what urate-lowering therapy
(ULT) patients subsequently receive when they discontinue pegloticase. This analysis examined alternative ULT use, serum
urate (SU) changes, systemic inflammatory measures, and renal function following pegloticase discontinuation.

Methods:We conducted a retrospective analysis of gout patients discontinuing pegloticase using the ACR’s Rheumatology
Informatics System for Effectiveness (RISE) registry from 01/2016 through 06/2022. We defined pegloticase discontinuation
as a gap ≥12 weeks after a pegloticase infusion. We examined outcomes beginning two weeks after the last dose of pegloti-
case (defined as the ’index date’), an interval selected based on its typical every other week dosing schedule. Changes in lab
values (treatment effect) following pegloticase discontinuation were examined by comparing measurements obtained within
15 days of the second pegloticase dose and those obtained after pegloticase discontinuation. We analyzed changes in SU,
eGFR, CRP, and ESR using descriptive statistics. A Sankey plot was used to describe ULT medication use after the index
date, and Kaplan Meier curves assessed the probability of starting post-pegloticase ULT over time.

Results:We identified 375 patients with gout who discontinued pegloticase and had paired labs. We observed lab changes
in patients who discontinued pegloticase with median (IQR) differences of SU: 2.4 mg/dL (0.0, 6.3); eGFR: -1.9 mL/min
(-8.7, 3.7); CRP: -0.8 mg/L (-12.8, 0.0); and ESR: -4.0 mm/hr (-13.0, 0.0), compared to pre-discontinuation values.

Of those who discontinued pegloticase, 83% started other ULTs (Figure 1), and 8% restarted pegloticase. Of those that
started oral ULTs, 63% began allopurinol and 34% began febuxostat. The time to starting (or restarting) ULT is shown in
Figure 2. With SU measured at least >=30 days following ULT start, 53% of patients had an SU ≤6 mg/dL with a median
SU of 5.8 mg/dL (IQR: 3.6, 8.4).
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After starting a new ULT, post-ULT median (IQR) SU values were 5.8 (4.7, 7.0) and,5.8 (4.5, 7.9) mg/dL for users of allopu-
rinol and febuxostat, respectively. In contrast, patients who restarted pegloticase achieved a median SU of 0.9 mg/dL (IQR:
0.2, 9.7) after a median of 156 days (IQR: 131.0, 609.0) since prior discontinuation.
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Conclusion: Pegloticase treats uncontrolled gout in patients who fail to respond to xanthine oxidase inhibitors, but the
development of anti-drug antibodies, and subsequent loss of urate-lowering response may require pegloticase discontinu-
ation. An important minority of patients fail to receive any ULT after cessation of pegloticase. Additionally, many patients who
were able to restart restarting pegloticase after a prolonged gap in therapy achieved had its expected resulting SU-lowering
effect with therapy even after a gap in therapy, although the context for the interruption needs to be further explored. Future
studies should focus on the optimal management of gout patients who discontinue or have meaningful gaps in pegloticase
treatment.

Disclosure: E. Holladay: None; A. Mudano: None; F. Xie: None; J. Zhang: None; T. Mikuls: Elsevier, 9, Horizon Ther-
apeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. LaMoreaux: Horizon Ther-
apeutics, 3, 11; L. Padnick-Silver: Horizon Therapeutics, 3, 12, Stockholder; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5,
Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi,
2, 5, UCB, 2, 5.
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Background/Purpose: Dotinurad is a potent and selective URAT1 inhibitor that has been approved as a once-daily drug for
the treatment of hyperuricemia with or without gout in Japan since 2020, based on results of 17 clinical trials conducted in
Japan with more than 1000 patients exposed with up to 58 weeks in treatment duration. In the Japanese dossier, 4mg doti-
nurad reduced serum urate to < 6 mg/dL in 100% of patients after long-term treatment. No significant cardiovascular, renal
or hepatic adverse events were observed with dotinurad at approved doses in the Japanese studies. This Phase 1 study is
the first performed in a ’western’ population, initiating the development of dotinurad for eventual use in North America
and EU.

Methods: Randomized, double-blind, placebo-controlled, three-period crossover multiple-dose in 15 healthy male and
female volunteers (age 18 to 55 years), doses included placebo, 1, 2, 4, and 8 mg once-daily in the morning for 4 days.
Serial blood samples were collected to measure pharmacokinetic concentrations of dotinurad as well as serum and urine
uric acid levels.Maximum concentration (Cmax), area under the curve (AUC0-τ), half-life (t1/2) were determined.Study drug
accumulation from Day 1 to Day 4 was assessed. Safety monitoring was performed throughout.

Results: Dotinurad concentrations exhibited an increase in dotinurad exposure for AUC and Cmax that was proportional to
dose.Plasma-concentration time profiles following multiple oral doses of dotinurad were characterized by a rapid absorption
phase, with median Tmax of 2.5 to 3 hours. When normalized for dose, Cmax was consistent across the dose range. The rate
of elimination appeared to be consistent across the dose groups on Day 4, with geometric mean T1/2 values ranging from
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7.73 to 8.82 hours. The range of accumulation ratios for AUC0-τ and Cmax were also found to be similar across all doses
administered (1.18 to 1.26 and 1.07 to 1.21, respectively), demonstrating that dotinurad shows little to no accumulation in
the plasma following multiple daily dosing.

As dotinurad dose increased, a respective reduction in serum urate concentrations and overall exposure to urate was
observed. Steady state of reduced serum urate levels was achieved in day 3. Up to 90% sUA reduction from baseline was
observed with dotinurad treatment.

Dotinurad was well tolerated with no observed serious adverse event. No treatment related adverse event was observed
with 1-4 mg of dotinurad.

Conclusion: Following 4 consecutive once-daily treatments, dotinurad has exhibited a pharmacokinetic profile, in western
healthy subjects, comparable to that from Japanese healthy men. All tested doses of dotinurad (1, 2, 4 & 8 mg QD) signifi-
cantly reduced serum urate levels. These results support the potential application of dotinurad as a once-daily treatment
for hyperuricemia in western population. Another clinical study is currently underway to further establish the safety, efficacy
and drug interaction of dotinurad in U.S. gout patients.

Disclosure: S. Baumgartner: Urica Therapeutics Inc., 2; R. Zheng: Urica Therapeutics Inc., 3;M. Harnett: Urica Ther-
apeutics Inc., 2; J. Kranzler: Urica Therapeutics Inc., 3.
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Mean serum urate concentrations across all days in the pharmacodynamic population
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Background/Purpose: Many studies have reported that gout and hyperuricemia are associated with an increase in all-
cause mortality and cardiovascular mortality.Increased vascular stiffness is closely related to the occurrence of cardiovascu-
lar disease. Many studies have shown a significant correlation between uric acid levels and arterial stiffness. However, there
is no study on whether vascular stiffness is improved by uric acid-lowering treatment in gout patients. Few studies have
reported that uric acid-lowering treatment reduces vascular stiffness in chronic kidney disease patients. The aim of this study
is to evaluate the effect of uric acid lowering treatment on vascular stiffness in gout patients.

Methods: Between June 2017 and June 2019, patients who visited Jeju National University Hospital for treatment of gout
were measured for augmentation index (AIx) and follow-up to evaluate changes in vascular stiffness by uric acid lowering
treatment.

Results: One hundred twenty patients participated in the study and AI was measured. At the time of the enrollment, the
average age of patients was 55.1 ± 12.9 years, the mean duration of gout was 7.0 ± 6.4 years, the mean duration of uric
acid lowering treatment was 27.8 ± 34.0 months, the average of uric acid level was 5.8 ± 1.9, the average of initial AIx
was 22.5 ± 10.1 and the average of follow-up duration of AIx was 19.1 ± 2.1 months. When compared with the AIx
improved and non-improved groups, there was a higher percentage of smokers in the improved group (16.7% vs 45.5%,
p=0.007), and there was no significant difference in age, duration, and uric acid value between the two groups. However,
in the group with improved AIx, the initial AIx level was significantly higher (20.6 ± 7.6 vs 26.9 ± 7.2, p< 0.001) and more
people (63.6% vs 40.5%, p=0.046) had higher AIx than predicted AIx. When multivariate logistic regression analysis was
performed, disease duration (b=0.714, 95% CI 0.528-0.965, p=0.029), ULT duration (b=1.059, 95% CI 1.003-1.118),
smoking (109.972, 95% CI 3.693-3274.940, p=0.007) are predictor of improvement of vascular stiffness.

Conclusion: Our results show that long-term uric acid lowering treatment in patients with long gout disease duration can
improve vascular stiffness.

Disclosure: J. kim: None.
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Background/Purpose:Monosodium urate (MSU) and calcium pyrophosphate (CPP) crystals are responsible for interleukin
(IL)-1β dependent acute arthritis. The release of mature IL-1β is dependent on the NLRP3 inflammasome, which can be acti-
vated by other sterile stimuli such as hypo-osmolarity and ATP. During extracellular hypotonic stress, there is cellular swelling
secondary to water influx. The cell sets up a defence mechanism, called regulatory volume decrease (RVD), allowing it to
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return to its initial volume. RVD depends on the anion channel VRAC, a hetero-hexamer composed of members of the
LRRC8 family. LRRC8A is the obligatory key protein required to form active VRAC channel. Activation of LRRC8/VRAC
channel results in an efflux of anions (mainly chloride) and osmolytes leading to water efflux and cell volume reduction. We
evaluate the role of the LRRC8/VRAC channel in cell volume regulation and IL-1β release induced by MSU and CPP crystals.

Methods: In-vitro, primed THP-1 monocytes were stimulated by synthetic sterile MSU and CPP and cytokine production
was quantified by ELISA. Cell volume variations were visualized by live video recording and cell surface was measured using
ImageJ software. The role of the LRRC8/VRAC channel was evaluated using a pharmacological inhibitor DCPIB or by silenc-
ing the LRRC8A subunit (shLRRC8A RNA) in these cells. In vivo, MSU and CPP crystals were injected into air pouches cre-
ated subcutaneously (mimicking synovial cavity) in wild-type mice and conditional LRRC8A Knock-out mice in the
macrophage lineage (Cxcr3Cre_Lrrc8aflox/flox). Supernatants and pouch lavages were used to measure cytokine produc-
tion by ELISA.

Results: MSU-and CPP-induced NF-κB activation was reduced in WT THP-1 cells treated with DCPIB and in THP-1 cells
where LRRC8A expression was silenced. Similarly, IL-1β production induced by MSU and CPP crystals was substantially
decreased in WT THP-1 treated with DCPIB (MSU 5200 vs 1080 pg/ml; CPP 11500 vs 4980, p< 0.0001) and in shLRRC8A
THP-1 cells compared to crystal-treated WT cells. MSU and CPP crystals exposure induced a biphasic cell volume change
characterised by a significant increase followed by a RVD-like phenomenon. These cell volume changes were abolished in
the presence of DCPIB and not observed in shLRRC8A THP-1 cells. In vivo, inflammation induced by MSU and CPP crystals
assessed in lavage fluid and conventional histology was lower in Cxcr3Cre_Lrrc8aflox/flox mice as compared with wild-type
mice in terms of IL-1β production and cell infiltrate.

Conclusion: These results suggested that MSU and CPP crystal-induced inflammation involves cell volume variation regu-
lated by VRAC/LRRC8 channel.

Disclosure: T. Wilson Chirayath: None; m. kayatekin: None; I. Rubera: None; N. Pham: None; F. LIOTE: None;
P. Richette: None; V. COMPAN: None; F. Rassendren: None; C. Duranton: None; H. EA: None.
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Paso, TX
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Background/Purpose: Pegloticase can lower serum urate (SU) in patients with uncontrolled gout who are refractory
to/intolerant of oral urate-lowering therapies. However, antidrug antibodies (ADAs) can limit pegloticase treatment response
and put patients at risk for infusion reactions (IRs).1,2 Co-administering methotrexate (MTX) with pegloticase attenuates
ADAs, resulting in improved response rates (71% vs. 39% during Month 6) and decreased IR risk (4% vs. 31%).3 Here we
examine potential baseline factors that may influence urate-lowering response to pegloticase.
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Methods: These analyses included uncontrolled gout patients who received biweekly pegloticase (8 mg) in the Phase
3 pegloticase registration1 and MIRROR RCT2 trials. Patients were included if they had received ≥1 pegloticase infusion.
Treatment response was defined as SU < 6 mg/dL for at least 80% of Month 6. A classification and regression tree
(CART) analysis was performed in patients who did (MIRROR RCT MTX arm) and did not (Phase 3, MIRROR RCT PBO
arm) receive MTX co-therapy with pegloticase. CART analyses split datasets based on data homogeneity, providing insight
on outcome prediction factors. The following pre-treatment factors were considered: patient age, sex, weight, BMI, SU, and
ADA status (positive/negative).

Results: Baseline characteristics in pegloticase monotherapy (N=134; age: 54.9±14.5 years, 82.1% men, BMI: 33.0±7.5
kg/m2, weight: 99.2±23.3 kg) and pegloticase+MTX (N=96; age: 56.0±12.5 years, 91.7% men, BMI: 32.8±5.6 kg/m2,
weight: 102.6±19.4 kg) groups were similar. 57 monotherapy (42.5%) and 71 MTX (74.0%) patients were treatment
responders. For the pegloticase monotherapy group, CART analysis selected an age cut-off of 46 years ( < 46 years:
14.7% response, ≥46 years: 59.0% response) as a first-level predictor and a body weight cut-off of 85 kg as a second level
predictor (Figure, Part A). For the pegloticase+MTX group, CART analysis returned no decision tree. This finding indicates
that no examined factors predicted pegloticase treatment response in the presence of MTX co-therapy. Although age did

Figure. A. CART decision tree for treatment response in patients receiving pegloticase monotherapy. Pre-treatment factors examined included
patient age, sex, weight, BMI, serum urate, and anti-drug antibody status (positive/negative). No decision tree was formed for patients receiving
pegloticase+MTX (no examined pre-treatment factor predicted treatment response). B. Proportion of pegloticase treatment responders during
Month 6 in pegloticase monotherapy CART age groupings (≥46 years, <46 years). MTX co-therapy led to increased response rate during Month
6 in both age groups.
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not predict treatment response in patients receiving MTX co-therapy, those ≥46 years of age had a higher response rate
than those < 46 years of age (cutoff identified in the monotherapy group, 78% vs. 56%; Figure, Part B).

Conclusion: With pegloticase monotherapy, younger patient age and higher body weight were predictors of treatment fail-
ure. These findings are in agreement with pharmacokinetic studies showing an influence of ADAs and body surface area on
serum pegloticase concentrations. However, in the presence of MTX-co-therapy, neither patient age nor body weight pre-
dicted response to pegloticase. These findings further support the importance of MTX co-administration with pegloticase
to maximize the number of patients who may benefit from this often last-line therapy.

Disclosure: J. Mossell: Abbvie, 6, Amgen, 6, ANI, 6, Aurinia, 6, Boehringer-Ingelheim, 6, Glaxo Smith Klein (GSK),
6, Horizon Therapeutics, 6, Mallinckodt, 6, Scipher, 6, UCB, 6; M. Duong: Horizon Therapeutics, 3, 12, Stockholder;
K. Obermeyer: Horizon Therapeutics, 3, 12, Stockholder; L. Padnick-Silver: Horizon Therapeutics, 3, 12, Stock-
holder; B. LaMoreaux: Horizon Therapeutics, 3, 12, Stockholder; S. Chabra: Horizon Therapeutics, 6.
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Background/Purpose: Gout is an inflammatory arthritis that results in severe joint inflammation, pain, disability, and lower
quality of life (QoL). Determining minimal clinically important differences (MCIDs) for QoL metrics is essential for effectively
evaluating gout patient QoL and the impact of therapy. Here, we determine and examine potential predictors of MCID for
Health Assessment Questionnaire (HAQ)-Disability Index (DI), -Pain, and -Health using data from adult uncontrolled gout
patients treated with pegloticase during the MIRROR Randomized Controlled Trial(RCT)1.

Methods: MIRROR RCT participants received ≤52 weeks of pegloticase+methotrexate (MTX) orpegloticase+placebo
(PBO) co-therapy1.The change from baseline in HAQ scores were obtained at prespecified time points, including Weeks
24 and 52. HAQ scores range from 0-3 for DI, 0-100 for Pain, and 0-100 for Health, with a higher score indicating worse
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QoL. MCIDs were calculated using two distribution-(0.5 standard deviation[SD], standard error of the mean)and two anchor-
based (change difference, receiver operator curve) approaches, with physician global assessment(PhGA), serum urate
response, and number of gout flares considered as anchors. Time-to-MCID was evaluated by treatment group using
Kaplan-Meier curves. A logistic model and a multicollinearity test including seven covariates were used to assess baseline
factors that potentially influenced reaching MCID.

Results: A total of 80 and 76 patients in the MTX group and 40 and 34 patients in the PBO group had Week 24 and 52 HAQ
data, respectively. Across analysis methods, MCID values were similar. Herein, results for the0.5SDapproach are presented.
MCID thresholds for all HAQmeasures were established, with notable differences in the proportion of MTX and PBO patients
achieving -Health and -Pain MCID at Week 24 and 52 (Table 1). Time-to-MCID for HAQ-DI and -Pain did not differ between
treatment groups but was shorter for -Health in the MTX group through Week 52 (median: 20 vs. 24 weeks).Worse baseline
QoL was a significant predictor of reaching MCID during therapy for all HAQ measures(Table 2). Additionally, patients with
tophi at baseline were significantly less likely to reach MCID for HAQ-Pain at Week 24, but not Week 52.

Conclusion: For the first time, MCID values for HAQ-DI, -Pain, and -Health scores in an uncontrolled gout population were
established. Pegloticase administered as monotherapy or with MTX co-therapy resulted in 33-66%ofpatients achieving
MCID in all HAQmeasures. Both treatment groups had similar median times-to-MCID ,further supporting the effect of peglo-
ticase on QoL measures. Few assessed parameters were predictive of achieving HAQ MCIDs, but worse baseline QoL was
associated with an increased likelihood of reaching all HAQ MCIDs at Week 24 and 52 and the presence of tophi at baseline
was associated with a decreased likelihood of reaching HAQ-Pain MCID at Week 24. Further exploration is needed on how
tophi influence levels of and changes in patient pain. These analyses are of importance for assessing potential QoL benefits
during pegloticase and other urate-lowering therapies in both the clinical trial and practice settings.

1Botson, J. K. et al. Arthritis Rheumatol2023;75:293-304.

Disclosure: B. LaMoreaux: Horizon Therapeutics, 3, 12, Stockholder; C. McKibbon: None; K. Obermeyer: Horizon
Therapeutics, 3, 12, Stockholder; L. Padnick-Silver: Horizon Therapeutics, 3, 12, Stockholder; G. Smith: None;
J. Wang: None; H. Patel: Horizon Therapeutics, 3, 12, Stockholder.
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Background/Purpose: Hyperuricemia is a central feature in the pathogenesis of gout. Hyperuricemia results from an imbal-
ance between endogenous production and excretion of urate; however, the main cause of hyperuricemia is reduced renal
excretion of urate. Accumulating evidence suggests that the net amount of excreted uric acid is regulated mainly by urate
transporters, such as urate transporter 1 (URAT1, a renal urate re-absorber), solute carrier family 2 member 9 (SLC2A9, also
known as glucose transporter member 9), and ATP-binding cassette subfamily G member 2 (ABCG2, which is high capacity
urate exporter expressed in the kidneys and intestines). Decreased extra-renal urate excretion caused by ABCG2 dysfunc-
tion is a common mechanism of hyperuricemia.

Methods: In both the hyperuricemia and gout Czech subcohort, partly previously described (1, 2) we analyzed genetic var-
iants that are strongly associated with the transition from asymptomatic hyperuricemia to gout (3). 13 independent single
nucleotide polymorphisms in ABCG2 (rs2231142, rs131204000, rs7672194), SLC2A9 (rs16890979, rs16891234),
SLC22A11 (rs2078267), GCKR (rs1260326), MEPE (rs114580333), PPM1K-DT (rs4693211, rs28793136, rs1545207),
LOC105377323 (rs114791459) and ADH1B (rs1229984) were genotyped using direct DNA sequencing with generic
sequencing primers by ABI 3130 automated sequencer. The frequencies of polymorphisms were evaluated using Laser-
gene software and results were compared between a group of patients with primary hyperuricemia and patients with gout
and data of the European population from the 1000 Genomes Project.

Results:We are currently completing a genetic analysis of patients with primary hyperuricemia and gout, consisting of more
than 450 patients (60% gout patients). Most of the examined variants occur with significantly different frequencies in our
cohort of patients with primary hyperuricemia and gout compared to the European population. Variants rs13120400,
rs16890979, rs2078267, rs1260326,rs114791459, and rs1229984 showed a significantly lower frequency (p ≤ 0.0001)
in our cohort compared to the European. On the contrary, variants rs2231142, rs7672194, rs4693211 (p ≤ 0.0001),
rs28793136 (p = 0.0021), and rs114580333 (p = 0.0286) showed a significantly higher frequency in our cohort compared
to the European. There was no significant difference in the frequency of these SNPs between the subcohort of patients with
primary hyperuricemia and those with gout.

Conclusion: The preliminary results of our study are not entirely consistent with the findings of the GWAS study, which
looked for loci associated with asymptomatic hyperuricemia to gout transition and described 13 such SNPs (3). We con-
firmed only a significantly higher incidence of 5 of these variants in a cohort of patients with primary hyperuricemia/gout,
and the frequency of none of the 13 variants differed between subcohorts.
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Background/Purpose: In early phase studies AR882 exhibited good dose proportionality, long half-life and dose-
dependent serum urate (sUA) lowering effect in a broad range of doses in healthy subjects and gout patients. In a phase
2b study, following once-daily dosing up to 3 months, the pharmacokinetics (PK) and pharmacodynamics (PD), including
sUA lowering effect of AR882, were evaluated in all patients; in a subset of these patients more frequent laboratory monitor-
ing was done.

Figure 1. Mean (SE) sUA levels following 8-week dosing of AR882
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Methods: In the phase 2b, 12-week study, 140 subjects were enrolled into three treatment groups: placebo (n=47), AR882
50mg (n=46) and AR882 75 mg (n=47) at approximately 1:1:1 ratio. A single blood sample was collected for PK/PD assess-
ment at each clinical visit (every 2 weeks) through Week 12. In addition, a total of 25 gout patients participated in an optional
sub-study with more frequent sampling occurring on baseline, Week 2, and Week 8 visits.Serial blood samples were col-
lected up to 24 hours post-dose for AR882 and sUA measurements.

Results: Following long-term treatment, AR882 showed stable exposure across the entire treatment period. At steady-
state, AR882 was readily absorbed with median Tmax of 1.50 to 3.50 hours post-dose. AR882 demonstrated dose-
dependent increase in plasma exposure. Average half-life of AR882 ranged between approximately 14 and 22 hours. Its
active metabolite AR896 was formed with median Tmax between 5- and 8-hours post-dose. Consistent with observations
in the early phase studies, AR896 constituted of approximately 9% of Cmax and 10-12% of AUC exposures with longer
half-life (29-36 hours) than the parent drug.

In the sub-study group with more frequent sampling, sUA lowering effect in both AR882 treatment groups showed a
smooth, consistent and flat profile across 24 hours with the lowest mean sUA reduced from baseline 8.6 mg/dL to 4.1
mg/dL (-53%) in the 50 mg group and to 3.2 mg/dL (-62%) in the 75 mg group (Figure 1). sUA lowering effects and the
response rates in these patients were similar to those observed in an earlier, well-controlled, 3-week, cross-over design
phase 2a study (Table 1). Mild or moderate adverse events including gout flares, diarrhea, headache, and upper respiratory
infection were observed. None of the AEs led to discontinuation of investigational product.

Conclusion: In a subset of patients with full PK/PD collection, AR882 showed potent sUA lowering effect with similar expo-
sures to those observed in closely monitored early-phase studies. AR882 50 mg and 75 mg doses were well tolerated dur-
ing the entire study with an unremarkable safety profile.

Disclosure: R. Fleischmann: AbbVie, 1, 2, 5, Amgen, 1, 2, 5, Bristol Myers Squibb, 1, 2, 5, Eli Lilly, 1, 2, 5, Galapagos,
1, 2, 5, Galvani, 1, 2, 5, Gilead, 1, 2, 5, GlaxoSmithKline, 1, 2, 5, Janssen, 1, 2, 5, Novartis, 1, 2, 5, Pfizer, 1, 2, 5, UCB,
1, 2, 5, Vyne, 1, 2, 5; J. Wei: Abbvie, 2, 5, 6, Amgen, 5, AstraZeneca, 6, BMS, 2, 5, 6, Celgene, 2, Chugai, 2, 6, Eisai, 2, 6,
Eli Lilly, 2, 5, 6, Gilead, 5, GSK, 2, 5, Janssen, 2, 5, 6, Novartis, 2, 5, Pfizer, 2, 5, 6, Sanofi-Aventis, 2, SUN pharma,
5, TSH Taiwan, 2, UCB pharma, 2, 5; Z. Shen: Arthrosi therapeutics, 3; s. Morris: Arthrosi Therapeutics, 3;
E. Polvent: Arthrosi Therapeutics, 3; A. Clouser-Roche: Arthrosi Therapeutics Inc, 3; V. Hingorani: None; R. Yan:
Arthrosi Therapeutics, 3; S. Yan: Arthrosi Therapeutics, 3; R. Keenan: Arthrosi Therapeutics, 3; L. Yeh: Arthrosi
Therapeutics, 3.

Table 1. Similar response in sUA lowering between gout patients in phase 2b PKPD subset and phase 2a studies.
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Background/Purpose: Recent studies have suggested that hyperuricemia is significantly associated with an increased
prevalence of atrial and ventricular arrhythmias and urate-lowering therapy (ULT) may provide cardioprotective effects by
lowering uric acid level and via drug’s direct effects. However, research on the effects of ULT and arrhythmia risk is limited.
We aim to conduct a systematic review and meta-analysis exploring the relationship between ULT and incident arrhythmias.

Methods: Potentially eligible studies were identified from PubMed and Embase databases from inception to May 2023.
Search terms were derived from terms related to "Arrhythmias" and "Urate-lowering therapy". The eligible study must be
cohort study that consists of one cohort of patients with ULT use and another cohort of comparators without ULT use.
The study must compare the prevalence of cardiac arrhythmias in each group and report effect size with 95% confidence
intervals (95% CIs). The Newcastle-Ottawa quality assessment scale was used to evaluate the quality of the included stud-
ies. We performed the meta-analysis by using a random-effects model. The heterogeneity of effect size estimates was
assessed using forest plots and the Q and I2 statistics.

Results: Six studies were included in the analysis with a total of12,435 subjects (7,404 subjects in ULT group and 5,031 in
non-ULT group). Our results showed that ULT users had significant reductions in the risk of arrhythmias (pooled RR 0.79,
95% CI: 0.67–0.93, p = 0.004, I2= 8.4%) compared to non-ULT users (Figure 1). Subgroup analysis showed that ULT users
had a reduced risk of atrial fibrillation (pooled RR 0.76, 95% CI: 0.59–0.98, p = 0.034 with I2 =12.2%) compared to non-ULT
users (Figure 2), and that allopurinol users had a reduced risk of arrhythmia (pooled RR 0.66, 95% CI: 0.46–0.95, p = 0.024
with I2= 39.6%) compared to non-allopurinol users (Figure 3).

Figure 1. Forest plot of the meta-analysis for urate-lowering therapy and risk of arrhythmias
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Conclusion: Our results indicate that ULT may play a potential role in protecting arrythmias in addition to lowering uric acid
level. Further investigation is needed to elucidate our results and explore the detailed mechanisms.

Disclosure: P. Waitayangkoon: None; T. Kanthajan: None; T. Leesutipornchai: None.
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Figure 2. Forest plot of the meta-analysis for urate-lowering therapy and atrial fibrillation

Figure 3. Forest plot of the meta-analysis for allopurinol and arrhythmias
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Background/Purpose: The uric acid transporter inhibitor (URAT1) is responsible for the reabsorption of filtered uric acid
from the renal tubular lumen. Uricosuric agents inhibit URAT1 consequently lowers serum urate (sUA). With previous urico-
surics, bolus dumping of drug to the target site caused spontaneous accumulation of uric acid in renal tubules, which posed
a potential influx of uric acid at high concentration leading to renal toxicity.1 AR882 is a potent and selective URAT1 trans-
porter inhibitor in late-phase clinical development. To illustrate the renal safety of AR882 the uric acid excretion profiles
across multiple studies were collected to assess the uric acid excretion amount and rate following once-daily dosing.

Methods: In phase 1 healthy subject studies, uric acid excretion profiles were collected following 25, 50 and 75 mg once-
daily doses for 10 days in a multiple-ascending dose study (n=24) and following 75 mg once-daily for 14 days (n=16) with
every 2-hour collection intervals in a renal impairment study. In a phase 2b study, urine samples were collected at every
2-hour intervals up to 8 hours post-dose from 25 gout patients to evaluate the excretion amount, rate and fractional excre-
tion of uric acid following 8 weeks of once-daily dosing at 50 and 75 mg.

Figure 1. Mean 24-h urine uric acid excretion amount (mg) following AR882 once-daily doses for 10 days in phase 1 subjects

Figure 2. Mean urine uric acid excretion rate (mg/h) following 75-mg AR882 once-daily doses for 14 days in healthy and albuminuria phase
1 subjects

Figure 3. Mean urine uric acid excretion rate (mg/h) following 50 or 75-mg AR882 once-daily doses for 8 weeks in phase 2b gout patients
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Results: In phase 1 studies, AR882 showed a relatively flat exposure profile with a slow rise to peak concentrations and slow
decline over time. The fraction of dose excreted into tubules was evenly distributed across the day, mirroring the PK profile
and supported its sustained sUA reduction and long-lasting URAT1 inhibitory pattern. Following 10 or 14 days of dosing,
AR882 showed similar excretion amount to baseline (Figure 1) and similar intra-day excretion rate (Figure 2). In gout
patients, the maximum uric acid excretion rate at baseline was under approximately 60 mg/hr. After 8-week treatment,
AR882 at either 50 mg or 75 mg showed consistently low excretion rate across 8 hours post-dose which was similar to
baseline or under the maximum baseline value (Figure 3) while maintaining significant uric acid lowering effect.

Conclusion: With its unique, slower elimination in PK, AR882 maintains a smooth intra-day uric acid excretion profile that
was similar to baseline or to that in placebo patients, resulting in a lasting inhibitory effect without any high concentration
of uric acid influx in the kidney tubules. The lack of daily transient increase in uric acid excretion confirms AR882, as a new
uricosuric agent, possessing a favorable and safe renal profile over existing and other approved uricosuric agents.

Reference: 1. Sanchez-Niño MD, Zheng-Lin B, Valiño-Rivas L, et al. Lesinurad: what the nephrologist should know. Clin Kid-
ney J. 2017 Oct;10(5):679-687.

Disclosure: Z. Shen: Arthrosi therapeutics, 3; E. Polvent: Arthrosi Therapeutics, 3; s. Morris: Arthrosi Therapeutics, 3;
R. Yan: Arthrosi Therapeutics, 3; S. Yan: Arthrosi Therapeutics, 3; R. Keenan: Arthrosi Therapeutics, 3; L. Yeh:
Arthrosi Therapeutics, 3.
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Background/Purpose: The management of gout remains poor despite the availability of effective medications and recom-
mendation of a treat-to-target treatment strategy using of urate-lowering therapy (ULT). A serum urate level is required to
make ULT dose adjustments. However, requiring lab work prior to a clinic visit can be burdensome for patients, while waiting
for laboratory test results after the visit makes face-to-face counseling regarding any medication dose changes at the time of
the visit impossible. Introducing a point-of-care (POC) device, much like a glucometer, would allow providers to perform
serum urate testing during the clinic visit and make therapy adjustments as needed in real-time. Our purpose was to assess
the accuracy, reliability, and acceptability of a POC device as compared to standard laboratory-based serum urate tests.

Methods: We measured serum urate levels in patients with gout using both a capillary POC device (Nova Max Uric Acid
Monitoring System) that is FDA-approved for home use (but not approved for use in the clinic) and a standard laboratory-
based test on the same day. A Bland-Altman analysis was conducted to identify whether the variability of the difference
between tests was affected by the level of serum urate and to identify the limits of agreement between the two tests. We
plotted the difference of the two values against the average value for each participant. Correlation between the two
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measurements of serum urate was evaluated using intraclass correlation coefficients with 95% confidence intervals (CI). In
addition, we assessed the patient acceptability and convenience of device use through a self-reported standard Likert scale
questionnaire.

Table 1. Participants characteristics

Figure 1. Bland-Altman Plot – Difference in Serum Urate Plotted Against the Average.
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Results: We enrolled 30 patients with gout (mean age 61 ± 12.32, 83% male and 17% female; Table 1). The mean ± SD
serum urate measured on the POC device was 5.65 ± 2.30 mg/dL and in the laboratory was 7.25 ± 2.52 mg/dL. The
Bland-Altman plot (Figure 1) shows limits of agreement close to 0 and 3 indicating consistently lower measurements with
the POC device. The intraclass correlation coefficient was 0.75 (95% CI 0.55 - 0.87), indicating moderate agreement
(Figure 2). The results from the acceptability questionnaire suggest that the device was acceptable and liked by 97% of
the participants. All the participants found it comfortable and 80% preferred the POC device over standard lab tests.

Conclusion: In this small pilot study, the POC device and the standard laboratory tests for serum urate were moderately
correlated, though the POC device values were generally >1mg/dL lower than the laboratory values. This discrepancy in
serum urate values indicates that this POC device is not suitable at the present time for making treatment decisions in the
clinical setting for real-time dose titrations in patients with gout. Nonetheless, patients generally preferred a POC approach;
thus, with improved accuracy, POC urate measurements could benefit real-time treat-to-target gout management.

Disclosure: A. Kehasse: None; S. Dhamne: None; M. LaValley: None; J. Liew: None; T. Neogi: None.
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Figure 2. Scatter plot of POC and Laboratory Measures of Serum Urate
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Background/Purpose: To find out if a Dual energy CT can detect monosodium urate deposition in carotid arteries and
whether the presence of monosodium urate crystals has any effect on atherosclerotic disease in terms of plaque volume.

Methods: This is a retrospective study. All patients who underwent any Dual energy neck imaging (like carotid angiogram,
neck soft tissues or cervical spine) from January 2015 to December 2022 were included. All patients’ charts were reviewed
to determine to find gout patients with clinical and laboratory evidence. Charts were also rigorously reviewed to find potential
confounding variables like hypertension, dyslipidemia, CKD and smoking as these may have effect on plaque volume.
Patients with a smoking history were excluded as it has a well-established role in atherosclerotic disease. Non-smokers with
either hypertension, dyslipidemia, CKD or either of two were included as most of the patients have similar comorbidities.
Comprehensive data extraction was done to allowmultivariable regression analysis for confounding variables. Same number
of healthy controls (without a clinical history of gout or other rheumatic diseases) were included during same study period
which were then age (within 5 years), sex and confounders-matched to gout patients using MedCalc. Patients with any
extensive artefacts, spinal metal implants, carotid stents, carotid endarterectomy prior to scan date or prior radiotherapy
to the head and neck were excluded. DECT datasets were post-processed using Syngo.ViaVB30 with gout application
class at default factory settings including a DECT iodine ratio of 1.27, minimum HU at 130, resolution of 3mm, and air dis-
tance 5. Volumetric analysis of atherosclerotic plaque was performed using Syngo.ViaVB30 with Calcium scoring applica-
tion in matched gout patients with carotid monosodium deposition, gout patients without carotid monosodium deposition
and control/non-gout patients.

Results:Out of total 2157 patients who underwent dual energy neck imaging during study period, 85 were established gout
cases with confirmed clinical and laboratory evidence. Of 85 gout cases, 2 were excluded due to presence of streak arte-
facts from dentures hence, n=83. Out of 83, Monosodium urate deposition was detected in carotid arteries of 10 patients
(12%). None of the matched control patient demonstrated monosodium crystal deposition. Volumetric analysis of athero-
sclerotic plaque demonstrated larger plaque volumes in gout patients with monosodium urate deposition (n=10) than
matched gout patients without monosodium urate deposition (n=10) and matched control/non-gout patients (n=10)
(p value of 0.03).

Positive MSU carotid plaque on DECT
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Conclusion:

1. Dual energy CT is an effective tool to detect monosodium urate deposition in carotid arteries.
2. Carotid arteries are not a common site for monosodium urate deposition but if present, can lead to increased atherosclerosis in the

involved vessel.

Disclosure: M. Sarfraz: None; L. Treanor: None; S. Nicolaou: None; A. Sheikh: None.
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Background/Purpose: The multifaceted clinical presentation in crystal-induced arthropathies (CiA) poses challenges to
imaging. Our goal was to formulate evidence-based recommendations on the use of imaging in the diagnosis and manage-
ment of CiA.

Methods: An international task force of 25 rheumatologists, radiologists, methodologists, health care professionals and
patient research partners from 11 countries was formed according to the EULAR standard operating procedures. Fourteen
key questions on the role of imaging in the most common forms of CiA were generated (Table 1). The CiA assessed included
gout, calcium pyrophosphate dihydrate deposition and basic calcium phosphate deposition. Imaging modalities included
conventional radiography, ultrasound, magnetic resonance imaging and computed tomography. Experts applied research

2191



evidence obtained from 4 systematic literature reviews using MEDLINE, EMBASE and CENTRAL after assessing for risk of
bias. Task force members provided level of agreement (LoA) anonymously by using a numeric scale.

Table 1. Research questions. BCPD: basic calcium-phosphate deposition; CiA: crystal-induced arthropathy; CPPD: calcium-pyrophosphate
deposition; RQ: research question

Table 2. EULAR Recommendations for the use of imaging in crystal-induced arthropathies in clinical practice. *1a for gout, 1a for CPPD, 5 for
BCPD; $1a for US, 1a for CR, 1b for CT; #A for gout, A for CPPD, C for BCPD; §A for CR, A for US, B for CT Numbers in column ‘LoA’ indicate
the mean and SD (in parenthesis) of the LoA (range 0–10 with 0=‘completely disagree’ to 10=‘completely agree’), BCPD: basic calcium phos-
phate deposition; CPPD: calcium pyrophosphate dihydrate deposition; DECT: dual-energy computed tomography; GoR: grades of recommenda-
tion; LoA: level of agreement; LoE: level of evidence; MTP1: first metatarsophalangeal; n.a., not applicable;
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Results: Five overarching principles and 10 recommendations were produced on the role of imaging in making a diagnosis,
monitoring inflammation, structural damage and crystal deposition, predicting severity and treatment effect, guiding inter-
vention, and patient education in CiA (Table 2). Level of evidence and grade of recommendation was evaluated. Overall,
the LoA for the recommendations was very high (8.5-9.9).

Conclusion: These are the first recommendations that encompass all common forms of CiA and guide the use of estab-
lished imaging modalities in this disease group.

Disclosure: P. Mandl: AbbVie/Abbott, 5, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 6, Eli Lilly, 6, Janssen, 6, Novartis,
5, 6, Pfizer, 5, Roche, 6, UCB, 5, 6; M. D’Agostino: None; V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapa-
gos, 2, Janssen, 6, MoonLake, 2, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; I. Gessl: None; G. Sakellariou:
None; A. Abhishek: Cadilla Pharmaceuticals, 12, lecture fees, Inflazome, 2, Limbic, 2, NGM Biopharmaceuticals,
2, Springer, 9, UpTodate, 9; F. Becce: Horizon Therapeutics, 2, Siemens Healthineers, 2;N. Dalbeth: Arthrosi, 2, Astra-
Zeneca, 2, Dyve Biosciences, 2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech,
5, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Unlocked Labs, 2; H. Ea: None; E. Filippucci: None;
H. Hammer: None; A. Iagnocco: None; A. De Thurah: None; E. Naredo: AbbVie/Abbott, 6, Bristol-Myers
Squibb(BMS), 6, Celgene, 6, Eli Lilly, 5, 6, Janssen, 6, Novartis, 6, Pfizer, 6, Roche, 6, UCB, 6; S. Ottaviani: None;
T. Pascart: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Pfizer, 6, Roche, 5, Sanofi, 6; F. Perez-Ruiz: None;
I. Pitsillidou: None; F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly, 5, Hexal, 2, 6, Janssen,
2, 6, MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 6, UCB Pharma, 2, 5, 6; J. Rech: AbbVie, Biogen, BMS, Chugai,
GSK, Janssen, Lilly, MSD; Mylan, Novartis, Roche, Sanofi, Sobi, UCB, 2, 6, Novartis, Sobi, 5; W. Schmidt: AbbVie/
Abbott, 1, 5, 6, Amgen, 1, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, GlaxoSmithKlein(GSK), 1, 5, 6, Janssen,
6, Medac, 6, Novartis, 1, 5, 6, Roche, 6, UCB, 6; L. Sconfienza: Abiogen, 6, Bracco Imaging Italia, 6, Esaote, 6, Fidia,
6, Janssen, 6, Merck Serono, 6, Merck/MSD, 6, Novartis, 6, Pfizer, 6, Samsung, 6; L. Terslev: Eli Lilly, 1, Janssen,
1, 6, Novartis, 6, UCB, 1; B. Wildner: None; P. Zufferey: None; G. Filippou: None.
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Background/Purpose: A substantial proportion of gout patients have type 2 diabetes (T2DM), heart failure (HF), and
chronic kidney disease (CKD), for which SGLT2i treatment is recommended. Proactive use of SGLT2i among gout patients
would have multiple benefits, including lowering the risk of HF and CKD progression, major adverse cardiovascular events
(MACE), cardiovascular and all-cause mortality, in addition to their potential to lower serum urate and the risk of recurrent
gout flares. We sought to examine the current state of SGLT2i use among gout patients with existing FDA-approved
indications.
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Methods: Using the Mass General Brigham (MGB) electronic health record, we identified two cohorts of gout patients with
>1 gout-related encounter from 1/1/2021 to 1/4/2023 in the 1) Mass General Hospital rheumatology clinic (MGH rheum) or
2) anywhere within the MGB system (MGB gout). We used a combination of ICD codes, clinical variables, and laboratory val-
ues (Table 1) to determine the prevalence of FDA-approved indications for SGLT2i treatment: 1) T2DM and atherosclerotic
cardiovascular disease (ASCVD); 2) T2DM and ASCVD risk factors; 3) T2DM and CKD; 4) CKD, defined as eGFR 20-44
mL/min/1.73m2 or 45-89 mL/min/1.73m2 with urinary albumin-to-creatinine ratio (UACR) ≥200 mg/g (regardless of
T2DM); and 5) HF. We then determined the proportion of those patients with indications who were prescribed an SGLT2i.

Results: The MGH rheum and MGB gout cohorts included 1,212 and 21,301 gout patients, respectively (Table 2). The
mean age was 64.9 and 68.1 years, respectively, and both groups were predominantly male. Of the patients in the MGH
rheum and MGB gout cohorts, 41.8% and 45.6% had ≥1 FDA-approved indication for SGLT2i, respectively. However, only
10.7% and 9.7% of the patients with an SGLT2i indication (or 4.5% and 4.4% of the entire cohort) were actually prescribed
one in the MGH rheum and MGB gout cohorts, respectively. The prevalence of SGLT2i indications was largely similar
between the two cohorts. In both cohorts, CKD was the least prevalent indication at 16.2% and 16.0%, respectively.
T2DM with ASCVD risk factors was the most prevalent indication in the MGB gout cohort at 28.4%, whereas T2DM with
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ASCVD risk factors and HF were similarly prevalent in the MGH rheum cohort at 23.7% and 23.8%, respectively. In both
cohorts, T2DM with CKD was the indication for which the highest proportions of patients were appropriately prescribed
an SGLT2i, although it still represented a minority of patients at 16.8% and 14.0%, respectively.

Conclusion: In this retrospective study from a large tertiary academic healthcare system, >40% of gout patients had ≥1 indi-
cation for SGLT2i. However, only about 10% of those with an indication for SGLT2i (or approximately 4.5% of the entire
cohort) were prescribed one. Because SGLT2i have a myriad of proven cardiometabolic-kidney benefits, more proactive
use of SGLT2i among patients with gout with an existing indication could improve their comorbidity outcomes and prevent
premature mortality, while simultaneously yielding potential gout-related benefits. Future studies on the use of SGLT2i
among gout patients are required, given the rapidly expanding indications for SGLT2i in cardiometabolic-kidney comorbidity
care.

Disclosure: C. Yokose: None; B. Zhou: None; N. McCormick: None; S. Tanikella: None; M. Kohler: Mymee,
2, Springer Publications, 9; J. Yinh: None; Y. Zhang: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2.
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Background/Purpose: Sodium-glucose cotransporter type 2 inhibitors (SGLT2i) are currently indicated as second-line
therapy for type 2 diabetes and are also approved for the treatment of heart failure and chronic kidney disease, all comorbidi-
ties prevalent among gout patients. SGLT2i have also been found to reduce serum urate (SU), the causal mediator of gout,
by up to 1.8 mg/dL among those with hyperuricemia (Doehner et al., Eur Heart J, 2022). However, no data are available spe-
cifically among patients with gout. We sought to determine the SU change among gout patients treated with SGLT2i or sul-
fonylurea (SFU, another second-line diabetes agent).

Methods: Using the Mass General Brigham electronic health record database, we identified all gout patients initiating
SGLT2i or SFU who had SU measured within 3 months before and after the initiation through 2/2/2023. Gout patients were
identified using an algorithm with a positive predictive value of 0.9 against the 2015 ACR/EULAR gout criteria and were
required to have baseline SU ≥6 mg/dL. A rheumatologist reviewed all identified patient records to confirm their gout diag-
nosis and the initiation and continuation of SGLT2i or SFU treatment during the study period (up to 6 months). Patients
who had SU measured < 7 days after the initial prescription or in the setting of an acute gout flare were excluded, as were
patients who initiated or changed the dose of urate-lowering therapy (ULT) just prior to or during the study period. We first
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calculated the within-group SU change. Then, we compared the two groups for SU change using multivariable linear regres-
sion adjusting for age, sex, baseline SU, and ULT use. We additionally adjusted for each of the other covariates for robust-
ness and conducted subgroup analyses per ULT use and key comorbidities.

Results: There were 23 patients with gout who initiated SGLT2i and 24 patients who initiated SFU. The SGLT2i-initiators
were slightly older, while the SFU-initiators included more females and had higher baseline SU (Table 1). Among SGLT2i-ini-
tiators, the mean SU change was -1.6 mg/dL (95% CI, -2.2 to -0.9), compared with 0.3 mg/dL (95% CI, -0.5 to 1.0) among
SFU-initiators (Figure 1). During the study period, 43.5% of SGLT2i-initiators reached target SU < 6 mg/dL compared to
4.2% of SFU-initiators. The adjusted SU change associated with SGLT2i initiation was -1.6 mg/dL (95% CI, -2.6 to -0.7)
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compared with SFU initiation, and remained similar when stratified by ULT use (Table 2). These results did not change mate-
rially with additional adjustments for other covariates but were slightly attenuated but still significant among those with
diabetes.

Conclusion: In this comparative effectiveness analysis of gout patients, SGLT2i use was associated with a notable reduc-
tion in SU over several months, whereas SFU use was not. With their proven multiple cardiometabolic-kidney benefits, these
results suggest that SGLT2i could be a much-needed multi-purpose medication for the synergistic treatment of gout and its
comorbidities, regardless of ULT use, and call for randomized clinical trials to test this hypothesis.

Disclosure: C. Yokose: None; G. Challener: None; B. Zhou: None; N. McCormick: None; S. Tanikella: None;
K. Panchot: None; M. Kohler: Mymee, 2, Springer Publications, 9; J. Yinh: None; Y. Zhang: None; D. Bates: None;
J. Januzzi: None; M. Sise: None; D. Wexler: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2.

Abstract Number: 1118

The Nomenclature of Calcium Pyrophosphate Deposition (CPPD)
Disease – Results of a Systematic Literature Review for the Gout,
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Georgios Filippou1, 1IRCCS Galeazzi - Sant’Ambrogio Hospital, Milan, Italy, 2Saint-Philibert Hospital, Lille Catholic
University, Lille, France, 3Polytechnic University of Marche, Ancona, Italy, 4Department of Clinical Sciences and
Community Health, Università degli Studi di Milano, Milan, Italy, 5Rheumatology Unit, Grande Ospedale Metropolitano
Niguarda, Milano, Italy, 6Polytechnic University of Marche, Jesi, Italy, 7Brigham and Women’s Hospital, Boston, MA,
8University of California San Diego, San Diego, CA, 9University of Auckland, Auckland, New Zealand
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Background/Purpose: Despite prior attempts at standardising terminology of calcium pyrophosphate deposition (CPPD)
disease (including the 2011 EULAR recommendations for CPPD terminology and diagnosis), many different terms are still
used interchangeably to describe the disease, its elements, and its states. This confusing nomenclature has important impli-
cations for research and for patient care. The Gout, Hyperuricemia and Crystal-Associated Disease Network (G-CAN) has
developed a CPPD Nomenclature Project which aims to achieve international consensus about the nomenclature of CPPD.
In this first step of the project, the aim was to identify the definitions, the disease elements and the clinical states of CPPD and
their corresponding labels in the scientific literature.

Methods: A systematic literature search was performed in the PubMed database starting from 01/01/2000 to 31/01/2022.
The search was restricted to studies on humans and in the English language. Eight reviewers independently extracted terms
related to disease definition, aetiology, pathogenesis, clinical presentation, imaging features and clinical states of CPPD. An
a priori list of disease elements and clinical states was generated by the authors and further elements were added during
data collection as appropriate. Labels for each identified disease element and clinical state were extracted and analysed to
determine their frequency.

Results: A total of 2392 articles were identified using the search criteria, 1028 articles were included. The complete list of
evaluated elements is showed in Figure 1. There was great inconsistency in the terminology used for the disease, its ele-
ments and its states. The 3 most common labels used to identify the disease were “pseudogout”, “calcium pyrophosphate
deposition disease” and “chondrocalcinosis”. The most common acronym used was “CPPD”, mostly with the meaning of
“calcium pyrophosphate deposition disease” or “calcium pyrophosphate deposition” (Table 1). The 2 most commonly used
labels describing “an episode of acute CPPD arthritis” were “pseudogout” (31%), and “acute calcium pyrophosphate crys-
tal arthritis” (10%). For “more than one episode of acute CPPD arthritis”, “recurrent pseudogout” (17%) or “recurrent

Figure 1: List of definitions, disease elements and clinical states
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arthritis” (10%) were the most used labels. “Chronic calcium pyrophosphate crystal arthritis” (13%) and “pseudo-
rheumatoid arthritis” (11%) were the most commonly used labels to describe “persistent inflammatory arthritis due to
CPPD”. The most used labels used to identify “osteoarthritis with evidence of CPPD” were “pseudo-osteoarthritis” (11%)
and “calcium pyrophosphate crystal deposition with osteoarthritis” (9%).

Conclusion: These results demonstrate the variability and lack of precision in the labels used to describe CPPD disease.
The next steps of the project will be to achieve agreement about CPPD disease nomenclature through a Delphi exercise
and consensus meeting, and to develop an easily understandable common language definition to increase scientific under-
standing and awareness of this condition and to facilitate communication with patients.

Disclosure: S. Sirotti: None;C. Jauffret: None; E. Cipolletta: None;D. Cirillo: None; L. Ingrao: None; A. Lucia: None;
A. Adinolfi: None; D. Pireddu: None; E. Filippucci: None; T. Pascart: None; S. Tedeschi: Novartis, 2; R. Terkeltaub:
atom biosciences, 2, dyve, 2, fortress, 2, generate biosciencez, 2;N. Dalbeth: Arthrosi, 2, AstraZeneca, 2, Dyve Biosci-
ences, 2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech, 5, PK Med, 2, Protalix,
2, PTC Therapeutics, 2, Selecta, 2, Unlocked Labs, 2; G. Filippou: None.

Table 1: Example of labels extracted for calcium pyrophosphate deposition disease
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Background/Purpose: The RADIAL study is aimed to evaluate the performance of a composite approach, based on clini-
cal, laboratory and ultrasound (US) data in the differential diagnosis among the main inflammatory arthropathies and Osteo-
arthritis (OA). In this preliminary analysis, based on partial data, we present the prevalence and the clinical characteristics of
the patients affected by Calcium Pyrophosphate Deposition (CPPD) as diagnosed by US.

Methods: The RADIAL study is a multicenter, international, mixed design (retrospective, cross-sectional, prospective) diagnos-
tic accuracy study. Consecutive patients reaching the rheumatology outpatients clinic for the first time, with suspicion of an
inflammatory arthropathy, aged 18 or older and with recent standard blood exams were enrolled in the study. All patients under-
went a US examination of an extended set of target joints for the assessment of specific lesions for Rheumatoid Arthritis, Psori-
atic Arthritis, Gout, CPPD, Polymyalgia Rheumatica and OA. Demographic and clinical data were also collected. The presence
of typical deposits in at least one joint classified patient as affected by CPPD for this preliminary analysis. After the first visit, all
patients entered in routine follow up and treatment strategies were adopted according to guidelines after the diagnosis was
made. To increase certainty of the diagnosis, patients will be classified after one year of follow-up (ongoing at the time of submis-
sion). In this analysis, we assessed the prevalence of CPPD in the cohort of the RADIAL study, stratified by age and US findings.

Results: 550 patients were enrolled, 58.9% female with a mean age of 60.1 yo (±14.4). 57.8% of the patients were affected
by CPPD (318/550) considering the entire cohort, with a mean age of 63 yo (±13.1), significantly higher when compared to
no CPPD patients [mean age 56.2 yo (±15.3)]. Stratifying by ageing, the prevalence increases to 66.2% considering the
patients older than 60 (188/284) and 73% considering 80 yo or older subjects (30/41). From the US point of view, patients
with CPPD had a significantly higher inflammatory involvement of wrists and knees at US (both in grey scale and power
Doppler assessment - p< 0.001) compared to patients with any other disease and no CPPD, while no differences have been
emerged between CPPD and the other arthropathies about the comorbidities and the general clinical profile.

Conclusion: CPPD is commonly encountered in a routine rheumatological setting, reaching a prevalence of more than 65%
in patients older than 60. Symptom attribution is challenging as many conditions may be associated and even a higher pres-
ence of synovitis in patients with CPPD cannot be unequivocally attributed to it. There is an impellent need to raise aware-
ness on CPPD and its possible implications. We expect RADIAL study to supply additional data on these findings.

Disclosure: S. Sirotti: None; J. Madruga-Dias: None; A. Adinolfi: None; G. Sakellariou: None; D. Rozza: None;
G. Carrara: None; G. Landolfi: None; C. Scire: None; A. Iagnocco: None; G. Filippou: None.
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Study of 3,613 Gout Patients
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Background/Purpose: Despite rheumatology guidelines’ emphasis on treat-to-target-serum-urate (SU) levels (<6 or <5
mg/dL, urate crystal sub-saturation points), this pathophysiology-based recommendation is not accepted in primary care
practice (where >90% of gout care occurs) or endorsed by the American College of Physicians.To that end, proportions of

Table 1. Rate and Rate Ratio (RR) for Recurrent Gout Flares According to Serum Urate Level and Follow-Up Time from Baseline. No, number; PY,
person years; 95% CI, 95% confidence interval.
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gout flares associated with these target levels, including those requiring hospitalization, are unknown. We quantified associ-
ations of target SU with recurrent flares, including gout-primary hospitalizations, among gout patients nested in a prospec-
tive nationwide cohort.

Methods: This was a prospective cohort study of UK adults recruited over 2006-2010 and followed-up through primary
care medical record linkage. As done previously [Cipolletta et al. JAMA 2022], flares among prevalent gout patients were
ascertained by (1) hospitalization with gout (ICD-10 M10) as primary discharge diagnosis; (2) diagnosis of gout flare in pri-
mary care records; or (3) diagnosis of gout in primary care records and prescription issued on the same day for corticoste-
roids, colchicine, or non-steroidal anti-inflammatory drugs (NSAIDs).We also investigated flares requiring hospitalisation.
Poisson regression was used to assess the relation between baseline SU levels and rates of recurrent gout flares over
1, 2, 5, and 10 years of follow-up.

Results: We followed 3,613 prevalent gout patients (86% male, mean age 60 years), among whom we documented 1,770
gout flare events over 10 years.95% (1,676/1,770) and 98% (1,728/1,770) of flares occurred in baseline SU ≥6 and ≥5
mg/dL, respectively. Rate ratio (RR) for flares with SU levels of < 6.0, 6.0-6.9, 7.0-7.9, 8.0-8.9, 9.0-9.9, and ≥10mg/dL were

Table 2: Rate and Rate Ratio (RR) for Recurrent Gout Flares per mg/dL of Serum Urate, According to Subgroups over 10 Years. CKD, chronic kid-
ney disease; ULT, urate-lowering therapy; SD, standard deviation.

Table 3: Rate and Rate Ratios (RR) for Recurrent Gout Flares Requiring Hospitalization No, number; PY, person years; SD, standard deviation;
95% CI, 95% confidence interval. Hospitalizations were ascertained through March 5, 2020 (max 12.8 years follow-up)
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1.0, 5.03, 11.64, 11.81, 18.95, and 29.13, respectively during first year of follow-up (1.59 [1.48-1.71] per mg/dL), and 1.0,
3.38, 6.93, 8.57, 10.93, and 11.40, respectively, over whole 10-year follow-up (1.49 [1.45-1.53] per mg/dL) (Table 1).Asso-
ciations persisted irrespective of sex, race, age group, chronic kidney disease status, and diuretic and urate-lowering ther-
apy use (all P for interaction >0.17) (Table 2). 97% (62/64) and 100% (64/64) of flares requiring hospitalization occurred in
baseline SU ≥6 and ≥5 mg/dL, respectively (Table 3); corresponding RR were 1.0, 4.77, 9.02, 10.58, 34.36, and 46.43,
respectively (1.77 [1.53-2.05] per mg/dL).

Conclusion: In this prospective cohort of gout patients treated in primary care, 95% and 98% of flares occurred in baseline
SU ≥6 and ≥5 mg/dL, respectively. Associations were more prominent for hospitalized flares, with no cases among those
with SU < 5mg/dL; higher serum urate levels are strongly associated with frequency of recurrent flares in a graded manner.
These findings support the utility of these target urate levels for gout patient care, consistent with a treat-to-target approach
recommended by rheumatology societies in the US and Europe, but not the American College of Physicians.

Disclosure: N. McCormick: None; C. Yokose: None; G. Challener: None; A. Joshi: Regeneron, 3; S. Tanikella:
None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2.
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Background/Purpose: To this date, a causal relationship between febuxostat and cardiovascular disease remains contro-
versial as comparison between trials can be challenging and may lead to misleading conclusions especially when facing het-
erogeneous cardiovascular outcomes. We aimed to compare the cardiovascular outcomes in the most pertinent trials of
Febuxostat compared to controls.

Methods:We searched electronic databases using a PICOS-style approach search strategy of randomized controlled trials
on cardiovascular outcomes of Febuxostat in patients with gout or hyperuricemia. We conducted a quality and risk of bias
assessment of the included clinical trials. The definition of MACE as well as all reported cardiovascular outcomes were
retrieved from every involved trial.

Results: Of the 1173 records identified from all sources, 20 RCTs were included in the analysis. Mean duration of follow-up
was 69.7 ± 81.5 weeks and Febuxostat dose ranged from 10 to 240 mg with 80 mg being the most commonly used dos-
age. Overall, the quality of evidence deriving from all RCTs showed concerns in most studies (65%). Major cardiovascular
event (MACE) was defined in 7 of the 20 RCTs (35%) and cardiovascular outcome reporting was very heterogeneous. Over-
all, data of cardiovascular safety of Febuxostat were reassuring.
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Figure 2: Risk of bias of included randomized trials

Figure 1: Flowchart of the included studies NIH: National Institutes of Health; CV: Cardiovascular
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Conclusion: Our systematic review showed no alarming increase of cardiovascular mortality and outcomes in Febuxostat
treated patients except for the CARES trial in which the credibility of the results is biased by the high rate of drug discontin-
uation and of most importantly, withdrawal from follow-up. FAST trial results, backed up with real-world data cohort studies,
were robust and reassuring with regard to the cardiovascular safety of Febuxostat in most white males with gout including
elderly patients. This should lead the regulatory agencies to reconsider the limitations imposed on the use of Febuxostat in
patients with non-severe CV burden

Disclosure: R. Ghossan: None; O. Aitisha Tabesh: None; F. Fayad: None; P. Richette: None; T. Bardin: None.
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Background/Purpose: In 2015, the 20-item Tophus Impact Questionnaire (TIQ-20) was developed as a tophus-specific
patient reported outcome measure (Aati et al., 2015). Initial analysis of the TIQ-20 showed good psychometric properties,
with high internal, face and construct validity, reproducibility, and feasibility. To date, responsiveness over time has not been
reported. The aim of this study was to determine whether the TIQ-20 changes during urate-lowering therapy.

Methods: We analysed data from a two-year randomized controlled trial of allopurinol dose escalation (Stamp et al, 2017).
Briefly, participants with gout on allopurinol with serum urate ≥0.36mmol/L (6mg/dL) were randomised to immediate allopu-
rinol dose escalation to achieve a serum urate of < 0.36mmol/L, or a control group with no change in allopurinol dose. After
one year, participants in the control group also had allopurinol dose escalation to achieve a serum urate of < 6mg/dL.

For participants with tophaceous gout, the longest diameter of up to three index tophi was measured using Vernier calipers
and the TIQ-20 was recorded at study visits. Participants at the one site were invited into an imaging sub-study with dual
energy CT (DECT) of the feet at baseline, Year 1, and Year 2.

Figure 2: Risk of bias of included randomized trials
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Participants were included in this analysis if they had tophaceous gout and TIQ-20 scores available at baseline, Year 1, and
Year 2 (n=58, 39 with DECT data). Data from these visits were analysed using mixed model analysis. Cohen’s d was calcu-
lated as a standardized effect size for assessing the difference between the baseline and Year 2 tophus mean values. Rasch
modelled TIQ-20 scores were used throughout the analysis.

Results: The mean (SD) serum urate reduced over the two-year period from 0.44 (0.10) to 0.34 (0.08) mmol/L, P< 0.001
(Figure). Improvements were observed in all tophus measures including the TIQ-20 over the two-year period, with no differ-
ence between the two treatment groups (P >0.34 for treatment allocation). For the entire group, the mean (SD) sum of the
index tophi diameter reduced from 27.4 (27.2) to 12.2 (16.4) mm, P< 0.0001, and the DECT urate volume reduced from
5.01 (9.85) to 1.04 (2.03) cm3, P=0.006 (Figure). The TIQ-20 scores also reduced over two years from 3.59 (1.77) to 2.46
(1.73), P< 0.0001 (Figure), and the mean (95% CI) TIQ-20 change over the two years was -1.13 (-1.54, -0.71). Cohen’s d
for the sum of the index tophi diameter was 0.68, for DECT urate volume was 0.5, and for the TIQ-20 was 0.71.

Conclusion: For people with tophaceous gout treated with allopurinol using a treat to target serum urate approach,
improvements in TIQ-20 occur, as well as improvements in physical and imaging tophus measures. These findings demon-
strate that the TIQ-20 is a responsive instrument of tophus burden.

Disclosure: C. Cao: None; G. Gamble: None; A. Horne: None; O. Aati: None; A. Doyle: None; J. Drake: None;
L. Stamp: None; N. Dalbeth: Arthrosi, 2, AstraZeneca, 2, Dyve Biosciences, 2, Hikma, 6, Horizon, 2, JW Pharmaceuti-
cal Corporation, 2, LG, 2, Novartis, 6, Novotech, 5, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Unlocked
Labs, 2.
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Background/Purpose: Pegloticase can treat uncontrolled gout but anti-drug antibodies limit urate-lowering response and
put patients at risk for infusion reactions (IRs).1, 2 The first case series of pegloticase+methotrexate (MTX) co-administration
was presented in Nov 2018, showing a 100% response rate with no IRs.3, 4 Real-world5 and clinical trial data6-8 have con-
tinued to support pegloticase+immunomodulation (IMM) co-therapy, with MIRROR RCT confirming pegloticase+MTX supe-
riority (month 6 response rate: 71% vs. 39%; IR rate: 4% vs. 31%).9 The pegloticase label was updated to include MTX co-
therapy in July 2022.10 Here, we examine real-world IMM co-therapy adoption through Nov 2022 using a large insurance
claims database.

Methods: The Merative™ MarketScan® Research Databases (closed claims data, commercially-insured patients) were
searched for patients with ≥1 pegloticase infusion code (J2507) between Jan 2016 and Nov 2022. Patients who had data
within 180 days before and within 60 days after first J-code were included (not all patients who received pegloticase
included). The use of IMM co-therapy (≥1 pharmacy claim [based on NDC code] for MTX, mycophenolate mofetil [MMF],
azathioprine, leflunomide and/or cyclosporin ≤60 days before/after first J-code) was examined. Data are presented as
mean(±SD) or n(%) as appropriate.

Figure. Proportion of patients with ≥1 pharmacy claim for an IMM agent within 60 days before or after initiating pegloticase therapy (a small propor-
tion of patients received >1 IMM agent). All patients had claims in database within 180 days before and within 60 days after first pegloticase infu-
sion (data do not include all patients who received pegloticase). MIRROR RCT, randomized controlled trial of pegloticase+MTX vs. pegloticase
+placebo (N=152) [9]; RECIPE, randomized controlled trial of pegloticase+mycophenolate mofetil vs. pegloticase+placebo (N=32) [12]; IMM,
immunomodulation; MTX, methotrexate; ACR, American College of Rheumatology
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Results: 574 patients (91% men, 53.0±11.5 years old) met inclusion criteria. Diagnosis codes for hypertension, CKD, and
cardiovascular disease were identified in 73%, 38%, and 32% of patients. Few patients (≤12%) received IMM co-therapy
through 2018, but rates began to rise in 2019, presumably due to initial pegloticase+MTX case series (MTX use: 5% in
2018, 20% in 2019) and subsequent pegloticase+IMM data presentations; Figure). The proportion receiving IMM co-
therapy continued to rise through 2022, with notable increases in MMF use following RECIPE presentation in Nov 2020
(ACR) and MTX use following MIRROR RCT presentation in Jun 2022 (EULAR) and pegloticase label update to include
MTX in Jul 2022. After 2018, the majority of patients receiving IMM co-therapy had received MTX, followed by MMF and
leflunomide (Figure).

Conclusion: Compelling real-world5, 11 and clinical trial9 efficacy/safety data has led to wide-spread awareness and adop-
tion of IMM co-administration with pegloticase, often a last-hope therapy for patients suffering from uncontrolled gout. In the
last part of 2022, over 70% of patients beginning pegloticase were co-administered IMM, with the majority of these patients
receiving MTX.

ReferenceS 1. Sundy JS et al. JAMA 2011, 306:711-20 2. Lipsky PE et al. Arthritis Res Ther 2014;16:R60 3. Botson J,
Peterson J. Arthritis Rheumatol 2018;70(supp 9) 4. Botson JK, Peterson J. J Clin Rheumatol 2022;28:e129-e34
5. Keenan RT et al. Semin Arthritis Rheum 2021;51:347-52 6. Botson JK et al. J Rheumatol 2021;48:767-74 7. Khanna
P et al. Arthritis Rheum 2020;72(supp 10) 8. Rainey H et al. Ann Rheum Dis 2020;79(suppl 1):438 9. Botson JK et al.
Arthritis Rheumatol 2023;75:293-304 10. Horizon Therapeutics USA. Pegloticase package insert 2022 11. Peterson J
et al. Semin Arthritis Rheum 2021;51:1386-8 12. Khanna PP et al. Arthritis Rheumatol 2021;73:1523-32

Disclosure: J. Botson: Abbvie, 2, 6, Allena, 5, Amgen, 2, 6, Aurinia, 2, 6, Chemocentryx, 2, 6, Horizon Therapeutics,
2, 5, 6, 9, 10, Lilly, 2, 6, Novartis, 2, 6, Radius Health, 5; Q. Fu: Horizon Therapeutics, 3, 12, Stockholder; K. Zhu: Hori-
zon Therapeutics, 3, 12, Stockholder; L. Padnick-Silver: Horizon Therapeutics, 3, 12, Stockholder; B. LaMoreaux:
Horizon Therapeutics, 3, 11.
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Background/Purpose: Hemay005 is an orally active selective PDE4 inhibitor under clinical development for treating chronic
inflammatory diseases. Hemay005 significantly inhibits the activation of T lymphocytes, which play a vital role in the patho-
genesis of psoriatic diseases. It also inhibits Th1-type pro-inflammatory cytokines TNF-α, IFN-γ, IL-2, IL-12, and IL-23.
Improvements in the side effect /efficacy ratio vs Apremilast are anticipated to improve the efficacy of Apremilast, which
was side effect limited at doses >30mg.

Methods: This phase III, multicenter, double-blind, placebo-controlled study randomized adults (2:1) to Hemay005 or pla-
cebo according to the Study Design Fig 1 with the primary efficacy endpoint at 16 weeks.

Results: Efficacy: Based on FAS, the proportion of subjects with sPGA score of cleared (0) or almost cleared (1) with a
decrease ≥2 points (i.e., sPGA improved) at Week 16 Efficacy Results are shown in Table 1.

Safety: During the double-blind core treatment, drug-related AEs were reported in 141 (66.8%) in the test group and
37 (39.4%) in placebo, respectively (P< 0.0001). Drug-related AEs with an incidence ≥10% in either the test or placebo
group includednausea (test group vs placebo group: 23.2% vs 1.1%), diarrhea (11.4% vs. 1.1%), and vomiting (10.0% vs
0). The incidences of all these events had statistically significant differences between groups (P< 0.05), being significantly
higher in the test group than in the placebo group. The severity of drug-related AEs reported during double-blind treatment
phase was primarily Grade 1 or 2. Drug-related AEs ≥Grade 3 reported in the test group included hypertriglyceridemia (0.5%
each for Grades 3 and 4) and hypokalemia (0.5%, Grade 3); drug-related AEs ≥Grade 3 reported in the placebo group

Primary Endpoint (Efficacy) at 16 Weeks PASI75

Fig 1 Study Design

Efficacy Model predicted response rates (PASI 75)

2209



included soft tissue infection (1.1%, Grade 3). A population pharmacokinetics model was developed from the combined PK
Phase II and Phase III data sets. The model was consistent with a one-compartment first-order absorption and linear elimi-
nation model, with an estimated elimination half-life of 12.28h.

The results showed that the PASI-75 rate at 16 weeks increased with exposure, and the efficacy signal in the 60 mg BID
group was greater than in the placebo or low dose groups Table 2. In the safety analysis, the frequency of defecation and
vomiting increased significantly with increasing exposure. However, there was no significant correlation between exposure
and the incidences of headache, dizziness, or occult blood positive.

Conclusion: Hemay005 has the potential to be the best-in-class oral PDE4 in the management of psoriasis. The results
from this study showed that Hemay005 significantly reduced the severity of moderate to severe plaque psoriasis over
16 weeks. Most AEs were mild. The severity of drug-related AEs reported during the double-blind treatment phase was pri-
marily Grade 1 or 2. The most common drug-related AE was gastrointestinal reactions, and E-R analysis showed that the
optimal dose of Hemay005 was 60 mg.

Disclosure: C. Jones: Hemay Pharmaceutical, 3; J. Zhang: None; L. Wang: None; X. Dai: None; H. Wang: None;
X. Bi: None; X. Duan: None; Z. Meng: None; Z. Tian: None; A. Xu: None; B. Yang: None; S. Guo: None; W. Li: None;
Q. Diao: None; H. Fang: None; Y. Liu: None; J. Fan: None; M. Yan: None; S. Lin: None; M. Zhu: Hemay Pharmaceu-
tical, 3; x. Hu: Hemay Pharmaceutical, 3; J. Lin: Hemay Pharmaceutical, 3; M. Bi: None.
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Background/Purpose: The newly described VEXAS syndrome is a very heterogenous disease with rheumatologic and
hematologic manifestations, caused by somatic mutations affecting UBA1 gene, that still requires a precise definition. Our
objective was to describe the clinical profile of VEXAS patients (VP) diagnosed and monitored in rheumatologic units in
Spain.

Methods: A comprehensive survey covering the whole country, which included 126 Spanish hospitals with rheumatologic
units, was performed to identify all the VP observed in those units. VP were defined as compatible clinical picture plus char-
acteristic BMB and/or confirmed UBA1 gene mutations. Demographic, clinical, laboratory and outcome data were collected
from medical records. Descriptive analyses were performed employing standard tests.

Results: A total of 28 VP were identified. All of them were men and had a Caucasian origin, with a mean age at diagnosis of
70.96 (±SD 8.92) years. Constitutional symptoms and fever were detected in 26 (92.85%) patients, while arthritis was pres-
ent in 23 (82.14%) of them, and chondritis (including nasal chondritis, perichondritis and epiglottis’ chondritis) was found in

Table 1. Baseline clinical characteristics.

Table 2. Laboratory tests.
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16 (57.14%) cases. Twenty-six (92.85%) patients presented 1 or more skin manifestations, being the most frequent ones:
Sweet syndrome (n=18, 64.28%), leukocytoclastic vasculitis (n=8, 28.57%), erythema nodosum (n=3, 10.71%), Jessner’s
lymphocytic infiltration of the skin (n=2, 7.14%), and lupus-like skin lesions (n=2, 7.14%). Pulmonary involvement was found
in 10 (35.71%) cases; patients presented 1 or more findings, including lung infiltrates (n=5), interstitial lung disease (n=5),
pleurisy (n=2), and alveolar hemorrhage (n=1). It is worth remarking the finding of renal involvement (acute renal failure
n=3, IgA nephropathy n=1, nephrotic syndrome n=1) attributed to VEXAS syndrome in 5 patients out of 28 (17.85%), com-
plication which has not been previously described in other studies to our knowledge at the time of this publication. Other clin-
ical manifestations are included in Table 1. Anaemia was found in 27 (96.42%) cases, being macrocytic in 22 of them;
19 (67.85%) presented thrombocytopenia as well; furthermore, 18 (64.28%) met criteria for MDS. Other laboratory findings
are included in Table 2.

Conclusion: The clinical manifestations identified within our cohort of VEXAS syndrome, focusing on the rheumatologic
aspect, exhibit similarities to those previously documented in this condition. However, a noteworthy observation in our study
is the presence of renal involvement attributed to VEXAS syndrome in nearly 20% of our patients. This complication has not
been reported in previous studies, as far as our knowledge extends at the time of this publication.

Disclosure: M. L�opez I G�omez: None; P. García Escudero: None; M. L�opez: None; B. Magallanes L�opez: None;
M. Salles Lizarzaburu: None; B. Frade Sosa: None; E. Riera: None; E. Trallero Aragu�as: None;M. DIEZ ALVAREZ:
None; F. Toyos S�aenz de Miera: None; A. Garcia Dorta: None; J. Hern�andez Beriain: None; M. Ib�añez Martínez:
None; c. Merino: None; P. VELA: AbbVie/Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK), 6, Novartis,
5, Pfizer, 5; A. Orenes Vera: None; D. Dios Santos: None; J. Miranda Filloy: None; C. García Belando: None;
M. Rodríguez Laguna: None; I. V�azquez: None; J. Belzunegui: None; J. Font: None; C. de Miguel S�anchez: None;
Z. Ortiz de Z�arate Caballero: None; J. Calvo Alén: None.
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Background/Purpose: Behcet’s disease (BD) is a variable-vessel vasculitis with a high variability of clinical manifestations.
The objective of our study was to identify clinical phenotypes using cluster analysis.

Methods: A model-based clustering relaying on 16 clinical variables was performed in a retrospective cohort of 120 BD
patients, diagnosed and follow-up from January 1, 1980 to December 31, 2019 in 3 hospital at Northern Spain
(Cantabria). Chi-square test and ANOVA were used to compare categorical and continuous variables among groups.
Two-sample t-tests and the partition of Pearson’s chi-square statistic were used in pairwise comparisons.
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Results: Cluster analysis identified four groups: C1 (n=47; 39.2%), C2 (n=33; 27.5%), C3 (n=33; 27.5%) and C4 (n=7;
5.8%). The clusters were defined as follows: C1 as mucosal involvement, C2 as joint involvement and pseudofolliculitis,
C3 as neurological and vascular involvement and C4 as uveitis and erythema nodosum. There were no baseline demo-
graphic differences between clusters and no differences in the application of classification criteria were observed (TABLE

Table 1: Characteristics of patients with Behçet’s syndrome after clustering on clinical manifestations.

FIGURE 1: Dendrogram of the hierarchical clustering leading to four clusters.
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1). The presence of oral ulcers was predominant in all clusters, ranging from 85.7% (C4) to 95-97% (C1-C2), with no signif-
icant differences. However, a higher frequency of genital ulcers was observed in C1 compared to the other clusters. Simi-
larly, a significantly higher frequency of erythema nodosum was observed in C4 (85.7%) and of pseudofolliculitis in C2
(93.9%) (p< 0.001). In addition, arterial involvement was more prevalent in C4 (100%, p< 0.001) but there were no differ-
ences in venous thrombotic involvement. Aneurysms were only observed in the C4 cluster (FIGURE 2).

Conclusion: We have defined 4 BD phenotypes in our study. This cluster approach may be useful for better patient man-
agement due to early identification of clinical patterns.

Disclosure: A. Serrano-Combarro: None; J. Martin-Varillas: None; R. Fernandez-Ramon: None; L. Sanchez-Bil-
bao: None; C. Alvarez Reguera: None; E. Aurrecoechea: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca,
2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Non-infectious uveitis (NIU) are characterized by inflammation of the middle layer of the eye wall and
have a significant impact on patients’ visual-related quality of life (VRQoL). Objective measures of vision, such as visual acu-
ity, do not fully account for the impact of these diseases on the patients’ perceived QoL, as it includes other relevant and
important aspects not evaluated in routine clinical practice. The assessment of the patient’s QoL through standardized
and validated questionnaires allows us to evaluate objectively the actual burden of the disease. Several cross-sectional stud-
ies have shown that the VRQoL of NIU patients is reduced. However, the evidence regarding howQoL evolves in real life clin-
ical practice and what characteristics influence this evolution is scarce. Therefore, our objective is to describe the evolution of
the VRQoL in subjects with NIU and to identify factors associated with increased or decreased VRQoL during follow-up.

Methods: Prospective longitudinal observational study including consecutive NIU patients from a tertiary uveitis clinic from
Madrid (Spain). Main outcome was the composite score of the Visual Functioning Questionnaire 25 (VFQ25), measured at
baseline and after 1 and 2 years of follow-up. Influence of demographic, clinical, and treatment-related variables (assessed
at the same time points) in repeated measures of VRQoL was analyzed using bivariable and multivariable generalized esti-
mating equations (GEE) models nested by patient.

Results: One hundred and forty five patients were included in the analysis, with 422 visits. In the two years of follow up, no
significant changes were observed in the evolution of the VFQ25 (Figure). In the multivariate analysis, lower best corrected
visual acuity, presence of permanent work disability, being unemployed, cells in anterior chamber ≥2+, previous cataract
surgery, previous glaucoma surgery, other intraocular surgeries, and prescription of synthetic immunosuppressive drugs
were independently associated with lower VFQ25 (Table).
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Conclusion: In the two years follow-up of our study, we did not identify significant changes in the evolution of the VRQoL in
NIU patients. Nevertheless, we found some social factors that could contribute to a decreased VQ25 during follow-up.
Essentially, work status and financial well-being. Clinical variables were also identified, such as lower visual acuity and factors
that might reflect active disease (cells in anterior chamber ≥2+ and prescription of synthetic immunosuppressive drugs). We
also detected that previous ocular surgery might contribute to a lower VQ25 score. This preliminary data allows us to evalu-
ate other variables that contribute to the burden of the disease and the extent of the patient’s suffering regarding their vision
and reflect the importance of identifying them to improve our patients’ quality of life.

Table. Multivariate analysis to assess the influence of socio-demographic and clinical related variables in the VRQoL of a cohort of NIU patients.

Figure. VFQ25 during follow-up
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Background/Purpose: Inflammatory ocular pathology (IOP) includes internal (uveitis) and external [mainly ocular surface
pathology such as epi/scleritis and peripheral ulcerative keratitis (PUK)] involvement. IOP may be severe ocular conditions
refractory to conventional immunosuppressants and even biological therapy. Janus Kinase inhibitors (JAKINIB) had shown
efficacy in refractory cases of different immune-mediated inflammatory diseases (IMID).
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In patients with refractory IOP treated with JAKINIB our aims were a) to assess the patients of Spanish referral centers, b)
Literature review.

Methods:Multicenter study of 11 patients with refractory IOP treated with JAKINIB. For Literature review a search was con-
ducted in PubMed, Embase and the Cochrane library from their inception to 1st January 2023. Original research articles
studying JAKINIB treatment in patients with IOP were included. In addition, a therapeutical approach of refractory IOP is
proposed.

Results: We have identified 11 cases in eight University Hospitals and 13 cases in the literature review. These 24 patients
(17 women/ 7 men) (35 affected eyes), mean age 38.9±21.9 years, had different refractory IOP (uveitis=14; scleritis=5,
PUK=5). Most of IOP were associated with IMID (n=19, 79.2%) while 5 cases (20.8%.), were idiopathic. The main underlying
IMID were rheumatoid arthritis (n=6, 25%), juvenile idiopathic arthritis (n=5, 20.8%) and spondyloarthritis (n=4; 16.7%)
(TABLE). Uveitis (n=14) followed by ocular surface pathology (n=10) were the most frequent subtypes of IOP. Patterns of
uveitis were panuveitis (n=8), anterior uveitis (n=5; 2 of them with Cystoid macular), and posterior (n=1). Ocular surface
pathology was due to scleritis (n=5) and PUK (n=5). In addition to systemic corticosteroids, before JAKINIB, conventional
(n= 23; 95.8%) and biologicalimmunosuppressive drugs (n=18; 75%) were required. The JAKINIB most widely used was
tofacitinib (n= 11; 45.8%) followed by baricitinib (n=8; 33.3%). In one patient with Blau Syndrome and uveitis, tofacitinib
was switched to baricitinib due to severe lymphopenia.In two other patients, UPA was discontinued due to anemia and skin
adverse reaction. Finally, only in one patient baricitinib was withdrawn due to lack of improvement. After starting JAKINIB
treatment, 23 patients presented clinical improvement, complete (n=21, 87.5%) or partial (n= 2; 8.3%). Based on these data
a therapeutical approach of refractory IOP was proposed (FIGURE).

Conclusion: JAKINIB may be an effective and safe therapy in IOP refractory to conventional or even biological immunosup-
pressive therapy.

Disclosure: C. Lasa-Teja: None; L. Sanchez-Bilbao: None; J. Martin-Varillas: None; V. Calvo Río: None; J. Álvarez-
Vega: None; E. Beltran-Catalan: None; M. Esteban-Ortega: None; S. Muñoz: None; O. Maiz: None; I. Torre-Sala-
berri: None; A. Urruticoechea: None; E. Valls-Pascual: None; R. Veroz: None; C. Alvarez Reguera: None;
R. Demetrio: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen,
2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.

FIGURE. Therapeutical approach of refractory inflammatory ocular pathology.
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Background/Purpose: Autoinflammatory syndromes (AIS), a group of rare rheumatic diseases driven by the innate immune
system, remain understudied due to the lack of prospective cohorts. Electronic medical record (EMR) and administrative
health databases represent an opportunity for clinical outcomes and pharmacoepidemiologic research but rely on accurate
cohort building. We sought to determine and validate the accuracy and performance characteristics of administrative claims
codes for the diagnosis of AIS.

Methods: Potential AIS patients were identified from the EMR at the University of Iowa Hospitals and Clinics and the Stead
Family Children’s Hospital from 2009 through July 2022 using a screening filter comprised of the 10th edition of the Interna-
tional Classification of Diseases (ICD-10) codes. We filtered based on the following ICD-10 codes for AIS subtypes: M06.1
(adult onset Sill’s disease, AOSD), M08.2 (systemic juvenile idiopathic arthritis, SJIA), M35.2 (Behçet’s disease, BD),
M04.1 (familial Mediterranean fever, FMF), M04.2 (cryopyrin-associated periodic syndrome, CAPS); and combination of
L40.3, L70.9, M65.9, M85.80 and M86.9 for SAPHO syndrome and chronic nonbacterial osteomyelitis (SAPHO-CNO).
Medical records were reviewed to determine whether a patient met published criteria for AOSD, SJIA, BD, FMF, CAPS
and SAPHO-CNO. Patients age < 18 at last follow-up visit or without supporting documentation to confirm their diagnoses
were excluded from the analysis. Patients who did not meet AIS subtype diagnostic criteria, but who were treated for AIS by
their specialist were categorized as Other AIS. Otherwise, they were categorized as non-AIS. We determined sensitivity,
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specificity, positive predictive values (PPV), negative predictive values (NPV), and area under the receiver operating charac-
teristic curve (AUC) of each ICD code or combination of codes for diagnosing each AIS.

Results: The study’s screening flowchart is presented in Figure 1. Baseline demographics of the AIS and non-AIS cohorts
are presented in Table 1. Out of the 453 patients with potential AIS, 297 patients had a true AIS diagnosis (AIS prevalence
66%), while 156 patients did not have AIS (non-AIS). The AIS cohort was predominantly female (68.7%) and white (82.5%)
with median age of 39 (IQR, 28-54) years. Performance characteristics and accuracy of ICD codes are presented in
Table 2. Sensitivity was ≥88% for AOSD, SJIA, BD, FMF and CAPS, while slightly lower for SAPHO-CNO (74%). Specificity
was ≥89% for AOSD, SJIA, BD, CAPS and SAPHO-CNO, while slightly lower for FMF (82%). PPV ranged from 68% to 80%
for AOSD, BD, CAPS and SAPHO-CNO; in contrast, PPVs were very poor for SJIA (30%) and FMF (16%). NPVs was excel-
lent for all 6 AIS subtypes (≥98%). All ICD codes or a combination of ICD codes for the diagnosis of specific AIS subtypes
showed excellent AUCs (≥0.86).

Conclusion: This study validated the performance characteristics and accuracy of ICD-10 administrative codes for diagnos-
ing AOSD, BD, and FMF, and examined novel codes for diagnosing SJIA, CAPS, and SAPHO-CNO. Administrative codes
have high accuracy for identifying AIS patients and can be used to construct comprehensive AIS cohorts for future clinical
outcomes research.

Disclosure: S. Lee: None; S. Kim: None; S. Segerstrom: None; P. Ferguson: None; A. Lenert: None.
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Background/Purpose: Standardized and validated outcome measures of disease activity are lacking in the
treatment and assessment of uveitis, making it difficult to compare efficacy and response to treatment. In 2014, this working
group developed a composite index of ocular inflammatory activity: UVEDAI (1). The index was validated in a subsequent
study conducted in 2019. The objective to this study was to determine the interobserver reliability and to demonstrate the
sensitivity to change of the UVEDAI index in patients with anterior and non-anterior uveitis who undergo pharmacological
treatment.

Methods: The design is an observational, longitudinal, prospective study in 7 Spanish hospitals. Patients over 18 years of
age diagnosed with active uveitis were included. A complete baseline visit was performed by two ophthalmologists who
determined ocular inflammatory activity with the UVEDAI index. Ophthalmologist 1 made a new visit at 4 weeks to determine

Interobserver Reliability: Differences obtained in the UVEDAI index score by ophthalmologist 1 and 2 at the baseline visit
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the change in the level of uveal inflammatory activity using the UVEDAI index. The interobserver reliability analysis was per-
formed by calculating the Intraclass Correlation Coefficient (ICC) with the values of the UVEDAI index obtained by ophthal-
mologist 1 and ophthalmologist 2 in the most inflamed eye at the baseline visit. Sensitivity to change in the UVEDAI index
was assessed at 4 weeks from the start of pharmacological treatment by determining the Clinically Relevant Change defined
as a change in UVEDAI of 0.8 points between the baseline visit and the 4-week visit.

Results: A total of 111 patients were included (54.1% male). The mean age at the time of the visit was 49.9 years. 36.9% of
uveitis were idiopathic uveitis and 58.6% were anterior uveitis. The UVEDAI value was calculated from the score obtained in
the 7 variables of the index. The mean value recorded in the most inflamed eye at the baseline visit by ophthalmologist 1 was
1.9 (1.2 anterior uveitis and 2.8 intermediate/posterior uveitis). The ICC for the UVEDAI value was 0.9 and when compared
the mean UVEDAI values obtained by the two ophthalmologists for the most inflamed eye at the baseline visit no statistically
significant differences were found (p-value >0.05), neither for the total sample nor differentiating by anatomical location. As
for sensitivity of UVEDAI change, statistically significant differences (p-value=0.00) were found when comparing the mean
values of the index measured by ophthalmologist 1 at the baseline visit and at 4 weeks, both in the overall sample and differ-
entiating by anatomic location of uveitis. In all cases, the index value decreased significantly by more than 1 point at the
4-week visit after pharmacological treatment.

Conclusion: The interobserver reliability of the UVEDAI was high in the total sample and in the different variables. Further-
more, the index was sensitive in determining the change in inflammatory activity after treatment in both anterior and interme-
diate/posterior uveitis. We believe it is an index of activity that could be used both in routine clinical practice and in clinical
studies and trials to compare results objectively

1: Pato-Cour E et al. Development of an activity disease score in patients with uveitis (UVEDAI). Rheumatol Int. 2017

Disclosure: E. Pato: None; L. Borrego-Sanz: None; M. Domínguez: None; F. Alonso: None; F. Rodríguez-
Gonaz�alez: None; M. Tejera-Santana: None; M. Esteban-Ortega: None; I. García-Lozano: None; L. Martinez-
Costa: None; S. Gonzalez-Ocampo: None; M. Sainz de la Maza: None; A. Moll-Udina: None; Z. Plaza: None;
A. Fonollosa-Calduch: None; J. Artaraz: None; T. Díaz-Valle: None;M. Gurrea-Almela: None; D. Diaz-Valle: None;
R. Méndez-Fern�andez: None.

Sensitive to Change: Mean value and difference in UVEDAI index value measured by ophthalmologist 1 in the active eye at baseline and at 4 weeks
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Background/Purpose: IgG4-related disease (IgG4-RD) is an immune-mediated condition that is heterogenous and can
result in organ failure. To understand the disease profile of our local population better, a multi-disciplinary team was formed
to review the IgG4-RD patients seen in our hospital.

Methods: A chart review was undertaken for all IgG4-RD patients seen between 1 January 2015 and 30 September 2021 at
a major tertiary hospital in Singapore. All patients included fulfilled the 2020 revised comprehensive diagnostic (RCD) criteria
for IgG4-RD for at least possible IgG4-RD and then scored according to the 2019 ACR/EULAR classification.

Results: Of the 58 patients included in this study, 28 scored at least 20 (i.e. completely fulfilled) for the 2019 ACR/EULAR
classification criteria. 45/58 (77.6%) were male, 43/58 (74.1%) were Chinese, and median age at onset of symptoms and
at diagnosis were 60.4 [inter-quartile range (IQR) 49.4-66.1] and 61.5 (IQR 50.8-67.8) years respectively. 27/58 (46.6%)
were smokers, 7/58 (12.1%) had cancers, and 40/58 (69.0%) had underlying metabolic co-morbidities. Patients who
completely fulfilled the ACR/EULAR classification criteria scored between 21 and 44 (median 25.5), and those who did not
fulfil had a score of 4 to 19 (median 10.5). The distribution of clinical phenotypes were: 22/58 (37.9%) head and neck,
20/58 (34.5%) pancreato-biliary, 12/58 (20.7%) Mikulicz/systemic, and 4/58 (6.9%) retro-peritoneal fibrosis/aortitis. The
three commonest sites of involvement were pancreato-hepato-biliary 26/58 (44.8%), ocular 17/58 (29.3%) and lymph
nodes 14/58 (24.1%). The median maximum serum IgG4 level and median IgG4/total IgG ratio were 220mg/dL (IQR
98-335) and 0.149 (IQR 0.078-0.236) respectively. Patients with Mikulicz/systemic phenotype had significantly higher
median total serum IgG, IgG1, IgG2 and IgG3 (p< 0.050). The median maximum serum IgG4 level for those who fulfilled
the ACR/EULAR criteria was 280.5mg/dL (IQR 160-816.5) and those who did not fulfil was 187.5mg/dL (87-235)
(p=0.014). Histological samples were suggestive/conclusive of IgG4-RD in 68% of patients who completely fulfilled the
ACR/EULAR classification criteria and 65.4% of patients who did not (p=0.843). Prednisolone was the commonest treat-
ment prescribed to patients (49/58, 84.5%). Steroid-sparing immunosuppressants were given to 32/58 (55.2%), for which
azathioprine was the commonest (25/58, 43.1%) followed by rituximab (7/58, 12.1%). Surgical excision was done in
23/58 (39.7%). 44/58 (75.9%) patients achieved disease remission after first presentation and 16/58 (27.6%) were in
drug-free remission. Mortality was 4/58 (6.9%) with one case attributable to complications of IgG4-RD.

Conclusion: The head and neck IgG4-RD phenotype was the commonest one in our cohort, followed by pancreato-biliary.
This condition occurred more commonly in males with no gender pre-dilection in any clinical phenotype. The ACR/EULAR
classification criteria appeared too restrictive and the 2020 RCD was better able to capture the full spectral of IgG4-RD
patients. The overall prognosis for IgG4-RD is good and histological investigation remains important for the diagnosis of this
disease.
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Description of patients

Distribution of IgG4-related disease phenotypes
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Background/Purpose: Tyrosine Kinase 2 (TYK2) is a signaling protein within the Janus kinase (JAK) family. It plays a crucial
role in transmitting signals from pro-inflammatory cytokines like IL-23, IL-12, and Type I IFN, which contribute to Immune
Mediated Inflammatory Diseases (IMIDs). Here we report a novel oral TYK2 inhibitor called FZ007-119, unlike traditional
kinase inhibitors that target the catalytic domain, which acts through an allosteric mechanism by binding to the pseudoki-
nase Janus homology 2 regulatory domain (JH2) of the TYK2 enzyme. This specific mode of action allows selective inhibition
of TYK2 without affecting other kinases. Current preclinical studies indicate that FZ007-119 shows promise as a treatment
for IMIDs while avoiding the side effects associated with non-selective JAK inhibitors.

Sites of IgG4-related disease manifestations
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Methods: We employ our AI-driven structure-based drug design tool to discover selective Tyk2 inhibitors. These com-
pounds are characterized for their drug-like properties, potency, selectivity in both enzyme and cell-based assays, DMPK
in vitro and in vivo as well as in mouse models of psoriasis and atopic dermatitis.

Results: FZ007-119 exhibits high potency and specificity for binding to TYK2 JH2 (IC50=0.19nM). It does not show activity
against JH1 (protein kinase domain) of JAK1, JAK2, JAK3 and TYK2 (IC50 >10μM) based on HTRF kinase assays. Cell-
based assays on human PBMCs demonstrate that FZ007-119 is a potent inhibitor of IFNα stimulated TYK2 dependent sig-
naling ( IC50 = 12.2 nM) and is selective over GM-CSF induced JAK2 dependent signaling (IC50>30μM) and IL-2 induced
JAK1/3 dependent signaling (IC50>30μM). FZ007-119 exhibits excellent selectivity against a panel of 207 kinases (less than
50% inhibition at 1μM) and a safety panel of 90 targets (less than 50% inhibition at 10μM). FZ007-119 demonstrates dose-
dependent inhibition of ear thickness in an IL-23-induced psoriasis mice model (0.3 mg/kg, 1.0 mg/kg and 3.0 mg/kg). It
also shows strong efficacy in reducing psoriasis clinical score in an imiquimod-induced mice psoriasis model (3 mg/kg,
10 mg/kg and 30 mg/kg). In a DNFB-induced Atopic Dermatitis model, FZ007-119 (1 mg/kg, 3 mg/kg and 10 mg/kg) sig-
nificantly reduced lesion scores. FZ007-119 has favorable DMPK profiles, with low risk of drug-drug interactions, no signif-
icant inhibition of cytochrome P450 isozymes, and limited inhibition of BCRP or p-gp (IC50 >10μM). It is not a substrate for
various transporters (OATP1B1, OATP1B3, OAT1, OAT3, OCT2, MATE1, or MATE2-K). In addition, FZ007-119 exhibits
remarkable PK properties and has demonstrated good oral bioavailability in rodents and dogs.

Conclusion: Using our AI-driven drug design tools, we rapidly identified a highly potent and selective TYK2 inhibitor,
FZ007-119. Preclinical data support the potential of FZ007-119 as a promising candidate for the treatment of IMIDs such
as psoriasis and atopic dermatitis, offering an attractive therapeutic approach with improved efficacy and safety compared
to non-selective JAK inhibitors.

Disclosure: W. Zhong: None; J. Lu: None; D. Chen: None; S. Zhang: None; D. Deng: None.
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Background/Purpose: Polymyalgia rheumatica (PMR) treatment is primarily based on long-term corticosteroids, which
results in significant toxicities. Studies1,2 have shown that patients with PMR are exposed to years of corticosteroid treat-
ment. In a single academic center cohort, we found that 76% of patients remained on steroids at the end of two years.3 In
a second cohort of PMR patients, we explored the baseline characteristics and established the success rate in discontinuing
steroid treatment at years one and two after initiating the treatment.
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Methods: A retrospective observational study was conducted using data collected from a rheumatology clinic at an aca-
demic Medical Center. We included patients with a primary diagnosis of PMR or PMR associated with Giant cell arteritis
(GCA) and a minimum of 1-year follow-up. Patients with other rheumatological disorders were excluded. Out of 403 PMR
charts reviewed from 2011 to 2021, 346 patients met the inclusion criteria.

Results: The mean age of the patient population was 71 years, with 59% being females and 41% males. Approximately
20% of the patients experienced an abrupt onset of symptoms. Among the PMR patients, 17.1% had a concurrent diagno-
sis of GCA, which usually developed alongside or after the PMR diagnosis. Only 2% of patients presented with Remitting
Seronegative Symmetrical Synovitis with Pitting Edema (RS3PE). At the beginning of treatment (T0), the mean prednisone
dose was 24 mg daily. At one year (T1), it decreased to 6.4 mg, and at two years (T2), it further reduced to 4.3 mg daily.
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At the end of one year, 17.7% of patients had discontinued prednisone, while only 38% had achieved discontinuation by the
end of two years. The majority of patients exhibited elevated markers of inflammation (ESR or CRP), with only 14.6% pre-
senting with normal values initially. The only patient characteristic associated with successful discontinuation was the initial
steroid dose. Multivariable logistic regression analysis showed that with each unit increase in the initial prednisone dose,
the odds of successfully discontinuing prednisone at 12 months decreased by 3% (p = 0.034). However, the significance
of this association was not sustained at the 24-month mark. No other baseline characteristics were associated with suc-
cessful prednisone discontinuation.

Conclusion: The clinical course of PMR is characterized by prolonged corticosteroid use, with a discouraging rate of suc-
cessful prednisone discontinuation. Our study validates previous observations3 and provides additional insights into the clin-
ical characteristics of PMR patients. Similar to prior research4,5, our study demonstrates that the initial corticosteroid dosage
predicts the likelihood of successful discontinuation. However, the significance of this association diminishes at the
24-month mark, highlighting the need for further investigation. We acknowledge the limitations of our retrospective study,
including potential selection bias due to the inclusion of patients with only one year of follow-up. Nonetheless, these findings
underscore the urgency for additional research to identify and incorporate alternative disease-modifying anti-rheumatic
drugs (DMARDs) into the PMR treatment regimen.

Disclosure: W. Rigby: None; T. Mackenzie: None; E. Campbell: None; J. Skydel: None; B. Savage: None;
M. Dimambro: None; V. Tiwari: None.
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Background/Purpose: Sarcoidosis is a heterogenous granulomatous inflammatory disease that is especially dangerous
when it affects the heart where it may cause fatal arrythmias and heart failure. Prompt initiation of therapy is frequently nec-
essary, but treatment goals or targets are unclear, and there is currently no standardized approach for measuring disease
activity. Imaging modalities such as PET or cardiac MRI have been used but are expensive and not always accessible. Lab-
oratory tests such as serum calcium or serum ACE level are nonspecific. Activated macrophages are important in the path-
ogenesis of sarcoidosis granuloma formation and macrophages secrete adenosine deaminase 2 (ADA2) in plasma. ADA2
has been shown to correlate with disease activity in other macrophage-activated diseases such as macrophage activation
syndrome and tuberculosis; however, ADA2 activity levels in systemic and cardiac sarcoidosis are not known. Total ADA
levels have been shown to correlate with systemic sarcoidosis disease activity. We hope to investigate whether ADA2 may
fill the gap that is needed for better diagnostics to assess disease activity and/or treatment responsiveness in cardiac and/or
systemic sarcoidosis.
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Methods: Patients with cardiac sarcoidosis and a control group of systemic sarcoidosis were examined.Plasma ADA2
levels for normal controls have been previously established since the ADA2 test at Duke University is CLIA certified. ADA2
activity was assessed by spectrophotometric assay and high-performance liquid chromatography. Disease activity at the
time of ADA2 lab draw was retrieved by chart review for patients at our institution.

Results: Thirty-five patients with sarcoidosis have currently been studied – eleven from outside of our institution and twenty-
four from within. All patients with systemic sarcoidosis had a higher mean ADA2 level (19 ± 13mU/mL) than all patients with
isolated cardiac sarcoidosis (13 ± 4 mU/mL). Duke patients with untreated systemic sarcoidosis (23 ± 14 mU/mL) and those
with untreated isolated cardiac sarcoidosis (16 ± 10 mU/mL) had mean ADA levels higher than controls. TNF inhibition low-
ered ADA2 levels in all Duke patients (mean of 16 mU/mL untreated vs. 10 mU/mL treated). All results did not reach statistical
significance due to small sample size.

Conclusion: This pilot study suggests that the Duke CLIA-certified plasma ADA2 measurement could serve as a cost-
effective, accessible, plasma-based biomarker for cardiac and systemic sarcoidosis that correlates with disease activity
and treatment responsiveness. Our data is limited by sample size but suggest that future study in larger numbers of patients
is warranted.

Disclosure: J. Shen: None; J. Doss: None; R. Karra Gurunath: None; K. Arps: Medtronic, 5; M. Milne: None;
R. Rampersad: None;K. Frelinger: None;M.Hershfield: None; T. Tarrant: Chiesi, 2, 5, Department of Justice, 2, Viela
Bio, 5, X4 Pharmaceuticals, 1, 2, 5.
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Background/Purpose: Cardiac sarcoidosis is one of the most common causes of mortality from sarcoidosis. In
this retrospective study, we describe prescribing patterns and compare outcomes between patients treated with conven-
tional immunosuppressive therapies (IS), and tumor necrosis factor-α inhibitors (anti-TNF) therapy.

Methods: This is a retrospective analysis of cardiac sarcoidosis patients evaluated at Northwell Health Rheumatology.
Diagnosis was validated by manual chart review. Clinical characteristics, echocardiogram (ECHO) and PET CT results were
collected at baseline and yearly. EF was derived from ECHO and PET CT. Annualized relative percent change of EF from
baseline to final year was calculated based on PET EF, or ECHO EF. Correlation between PET CT EF and ECHO EF with
R = 0.56 permitted us to use ECHO as substitution when PET CT was not available. Definition of improvement (DOI) was
defined as improvement of EF by > 10%, by PET CT or ECHO no new FDG uptake, and decreased standardized uptake
value (SUV) when available on PET. Definition of worsening (DOW) was defined as decline in EF by > 10% on PET CT or
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ECHO, new or worsening of FDG uptake, and increased SUV on PET. Descriptive statistics, T-tests, ANOVA tests, Fisher’s
exact and Spearman’s correlation tests were used for statistical analysis.

Results: Baseline demographic and clinical characteristics of the 29 patients that met inclusion criteria are outlined in
Table 1. Twenty-two patients had at least two PET/ECHO data for analysis, of whom 15 received anti-TNF. Duration of fol-
low up was 1-3 years. Majority of patients had 2 years of follow up (11/22 patients). Four of 22 patients met DOI, and 3 of
those patients had received anti-TNF (p = 0.99). 2 patients met DOW, of whom one received anti-TNF.

There was no difference in baseline EF between the two groups (p= 0.88). EF did not change from baseline to year 1 in both
anti-TNF group (p = 0.2) and non-TNF group (p = 0.71). Statistically significant improvement of EF was observed at year 2 in
the anti-TNF group as compared to baseline (mean EF: 46.8% vs. 51.2%, p=0.03) and the trend of improvement continued
to year 3 (mean EF: 44.0% vs. 52.0%, p=0.05). The non-TNF group had improvement in mean EF, but it was not statistically
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significant (41.7% vs 55.0%, p = 0.30) likely due to a small sample size. No statistically significant change was seen by cal-
culating annualized relative EF change (Mean = 4.1, SD 11.89) in the anti-TNF group as compared to the non-TNF group
(Mean = - 0.7, SD 29.38).

Conclusion: We describe clinical characteristics and prescribing patterns of cardiac sarcoidosis cohort across Northwell
Health System. Interestingly, the average baseline B-type Natriuretic Peptide of patients treated with anti-TNF was lower
than patients treated with conventional IS, likely due to avoidance of anti-TNF in decompensated heart failure. No significant
change was seen in EF after a year, irrespective of the treatment choice. By year 2, improvement of EF was seen in the anti-
TNF group and the trend continued to year 3. Further analysis is planned to compare clinical outcomes of cardiac
sarcoidosis patients treated with anti-TNF versus conventional IS.

Disclosure: A. Kwon: None; A. Liu: None; S. Narain: None; E. Katzap: None; G. Marder: None.
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Background/Purpose: The newly described VEXAS syndrome is a very heterogenous disease with rheumatologic and
hematologic manifestations, caused by somatic mutations affecting UBA1 gene, that still requires a precise definition. This
report aims to address diagnostic challenges such as delays in diagnosis, misdiagnosis, and the clinical associations
observed between specific genetic mutations and VEXAS patients (VP).

Methods: A comprehensive survey covering the whole country, which included 126 Spanish hospitals with rheumatologic
units, was performed to identify all the VP observed in those units. VP were defined as compatible clinical picture plus char-
acteristic BMB and/or confirmed genetic UBA1 gene mutations. Demographic and clinical data, along with the timing of

Table 1. Most frequent diagnostics prior to VEXAS.
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initial symptoms, initial and final diagnoses, and specific gene mutations identified in each case, were gathered from medical
records. Descriptive analyses were conducted employing standard tests.

Results: Twenty-eight VP were identified. Mean age at onset of symptoms was 65.46 (±SD 9.44/range 40-78) years of age,
while mean age at final diagnostic was 70.96 (±SD 8.92/range 46-83) years of age.Median diagnostic delay was 65.34 (±SD
41.73) months and median time from first symptom appearance to Rheumatology referral was 26.29 (±SD 41.73) months.
Diagnoses prior to VEXAS syndrome are summarised in Table 1. Twenty-six (92.85%) patients underwent bone marrow
biopsy; presence of at least 1 cytoplasmic vacuole was described in 23 cases. Genetic tests were performed in 23 (82.14%)
patients. Within our cohort, among the three primary causative variants, 10 patients exhibited an M41L mutation, 8 patients
had an M41T mutation, and 3 patients presented an M41V mutation. One patient presented a novel variation affecting
c.209T >A, causing a leucine to histidine change, this alteration has not been previously described in other studies to our
knowledge at the time of this publication. Finally, data regarding specific mutation was missed in a case. The mutation causing
a change to leucine was associated with a phenotype more limited to the skin and joints, with absence of other manifestations
as chondritis, hearing loss, or pulmonary involvement. In contrast, the threonine mutation was associated with a broader rep-
ertoire of clinical manifestations. Most of these associations were numerical rather than statistically significant (with the excep-
tions of negative association between hearing loss and leucine mutation and the positive one of chondritis with threonine) due
to sample size limitations (Table 2). Finally, out of the 3 (10.71%) patients who died, 2 had leucine and 1 threonine mutations.

Conclusion: The VEXAS syndrome presents a significant delay in its detection as it is quite common its misdiagnosis for
other multisystemic entities. Leucine mutation seems to be more associated with cutaneous and articular involvement,
whereas the threonine mutation is more associated with chondritis and a more multi-organ clinical picture. These associa-
tions need further clarification through larger cohorts, which should also investigate the role of the novel mutation (c.209T
>A: p.L70H) identified in this particular cohort.

Disclosure: P. García Escudero: None; M. L�opez i G�omez: None; M. L�opez Maraver: None; P. VELA: AbbVie/
Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK), 6, Novartis, 5, Pfizer, 5; M. Rodríguez Laguna: None;
c. Merino: None; A. Orenes Vera: None; C. García Belando: None; D. Dios Santos: None; J. Miranda Filloy: None;

Table 2. Clinical associations according to mutation type.
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Background/Purpose: Interstitial lung disease (ILD) is a frequent pulmonary manifestation in idiopathic inflammatory myop-
athies (IIM) (IIM-ILD) and considerably influences morbidity and mortality. Krebs von den Lungen 6 (sKL-6) has been pro-
posed as a potential biomarker reflecting the severity of ILD in connective tissue diseases. Raynaud’s phenomenon is very
frequent and the presence of microvascular changes in IIM have been described however, the role of nailfold videocapillaro-
scopy (NVC) in diagnosis and prognosis in IIM is not clearly established. We aim to determine if there is any association
between NVC findings, sKL-6 levels and pulmonary involvement in patients with inflammatory myopathies.

Methods:We performed a retrospective study of IIM patients followed in a reference center and compared them according
to the presence of ILD. Epidemiological, clinical and immunological data, pulmonary function tests, sKL-6 levels and NVC
finding were retrieved. NVC findings including loss of capillary density, enlarged and giant capillaries, ramified capillaries,
haemorrhages, thrombosis, avascular areas, disorganization of capillary architecture and subpapillary venous plexus pres-
ence were recollected, if present. Statistical analysis was performed by T-test and Fisher’s exact test to compare qualitative
and/or quantitative variables and multiple logistic regression modelling to identify correlation between pulmonary function
tests, NVC findings and sKL-6 levels. Values of p< 0.05 were considered statistically significant

2233



Results: 95 patients were included, 47 patients (49%) with ILD. 34% were male with a median age at inclusion of 55.3
±24 years and a median disease duration of 6.8±7 years. Avascular areas and capillary loss showed a significant associa-
tion with the presence of ILD (OR 2.43, 95% CI 1.3-5.7, p 0.004) and (OR 1.7, 95% CI 1.48-3.1, p 0.04). A negative corre-
lation between capillary loss and enlarged capillaries was also found with FVC% (β=-0.46, p 0.001 and β=-0.57, p <0.0001)
and DLCO% (β=-0.32, p 0.04 and β=-0.23, p 0.03), respectively. When we studied the correlation between sKL-6 levels,
positive correlations with the presence of ILD (β=0.77, p 0.0004), the presence of hemorrhages (β =0.21, p 0.04) and avas-
cular areas in NVC (β =0.64, p 0.03) and negative correlations with FVC% (β=-0.47, p 0.001) and DLCO% (β=-0.59, p,
0.005) were found. Multiple logistic regression identified as predictors for developing IIM-ILD are summarized in table
1 and represented in the scatter plot in figure 1. Male sex, respiratory symptoms, %FVC and %DLCO, sKL-6 levels, anti-
Jo1 positivity and the presence of avascular areas and enlarged capillaries in NVC were identified as IIM-ILD predictors
(R2=0.974, p =0.006).

Conclusion: Capillary loss and avascular areas showed a significant association with the presence of ILD, worse FVC and
DLCO values and sKL-6 levels. We identified 9 predictors for developing ILD in IIM. NVC assessment and sKL-6 levels
can have a predictive role for studying pulmonary function and assessing the prognosis of IIM-ILD.

Disclosure: C. Sieiro Santos: None; J. Tandaipan: None; D. Castillo: None; L. Martínez Martínez: None; H. Codes:
None; L. Sainz-Comas: None; B. Magallares-Lopez: None; P. Moya: None; A. Mariscal: None; H. Sang Park: None;
A. Mill�an Arciniegas: None; C. Díaz-Torné: None; A. Laíz Alonso: None; S. Ros: None; S. Fern�andez: None;

H. Corominas: None; E. Díez Álvarez: None; I. Castellvi: None.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a heterogeneous group of acquired muscle diseases,
which have distinct clinical, pathological and histological features. Autoantibodies are clinically useful biomarkers to help the
diagnosis of IIM. Raynaud’s phenomenon is very frequent and the presence of microvascular changes in IIM have been
described however, the role of nailfold videocapillaroscopy NVC) for diagnosis and prognosis in IIM is not clearly established.
The aim of this study was to study the relationship between clinical and immunological characteristics and nailfold videoca-
pillaroscopy (NVC) abnormalities in patients with idiopathic inflammatory myopathies (IIMs).

Methods:We performed a retrospective study of IIM patients followed in a University Hospital. Patients underwent a NVC at
200x magnification. Epidemiological, clinical data and antibody status, including myositis and scleroderma antibody panel of
all patients was retrieved. NVC findings including loss of capillary density, enlarged and giant capillaries, ramified capillaries,
haemorrhages, thrombosis, avascular areas, disorganization of capillary architecture and subpapillary venous plexus
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presence were recollected, if present. For the comparison of qualitative and/or quantitative variables Fisher’s exact Test or
T-test was performed when necessary.

Results: 95 patients with NVC performed during the follow-up were included (66% female) with a median age at inclusion of
55.3±24 years. Median IIM duration was 6.8±7 years. 39% had Raynaud’s phenomenon at first clinical evaluation and 58%
of them showed NVC pathological findings. Table 1 Summarizes the epidemiological, clinical, and autoantibody status of the
patients. We found an association between the presence of dysphagia and avascular areas (p=0.02) or abnormal capillary
organization (p< 0.01) on NVC. ILD was associated with capillary loss (p=0.04) and avascular areas (p=0.004). Anti-
MDA5+ was associated with capillary loss (p=0.03), thrombosis (p=0.02) and ramified capillaries (p=0.04). Anti-Mi2+ and
anti-Th/To was associated with abnormal capillary organization (p=0.017 and p=0.001). The presence of haemorrhages
was associated with anti-Ku+ (p=0.048) and anti-PL12+ (p=0.046). The presence of enlarged capillaries was associated
with anti-RNA-pol III (p=0.04) and anti-NXP2 (p=0.044). A significant association between anti-Ro52 (OR 2.69, CI 95%
1.05-6.8, p 0.03) and anti-Jo1 (OR 7.03 CI 95% 1.46-33.7, p 0.01) with ILD was found. Anti-PML (OR 4.32 CI 95%
1.35-10.42, p 0.038) and anti-Th/To (OR 5.82 CI 95% 1.89-13.24, p 0.04) were associated with dysphagia. Anti-MDA5
(OR 5.85 CI 95% 1.92-14.21, p 0.044) was associated with skin involvement.

Conclusion: The presence of certain autoantibodies is related to the degree of microangiopathy in IIM and associates with
capillaroscopic changes. Studying the association between capillaroscopic changes with diagnostic and pathogenic auto-
antibodies in IIM can provide useful information regarding the current knowledge about pathogenesis, classification, and
prognosis of the disease.

Disclosure: C. Sieiro Santos: None; J. Tandaipan: None; A. Mariscal: None; L. Sainz-Comas: None; H. Codes:
None; P. Moya: None; B. Magallares-Lopez: None; L. Martínez Martínez: None; A. Mill�an Arciniegas: None;
H. Sang Park: None; C. Díaz-Torné: None; A. Laíz Alonso: None; S. Fern�andez: None; S. Ros: None;

H. Corominas: None; E. Díez Álvarez: None; I. Castellvi: None.
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Background/Purpose: SAPHO syndrome is a rare chronic inflammatory condition that affects the skin and osteoarticular
structures. Despite being first described over 30 years ago, it remains poorly recognized in clinical practice. This study aims
to comprehensively update and analyze the disease in the Dominican Republic to improve diagnosis. It dissects the socio-
demographic characteristics, preferred diagnostic imaging modalities, and detailed descriptions of bone and skin lesions
in the first diagnosed patients. Furthermore, this study is noteworthy for being the first to explore a correlation between der-
matological and imaging findings and their interdependence.
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Methods: This retrospective study reviewed electronic medical records from 2015 to 2022 to identify patients with skin con-
ditions related to acne and psoriasis. Patients who met Kanh’s and Benhamou’s criteria for SAPHO syndrome, identified
through imaging studies, were included in the sample population. Data on sociodemographics, comorbidities, laboratory
tests, and imaging findings were collected and analyzed. Spearman correlations and chi-square tests were calculated along
with their corresponding P values using Rstudio, with a significance level of p< 0.05 considered statistically significant.

Results: Among the patients reviewed, 21 of 1,340 (1.5%) met the criteria and were diagnosed with SAPHO syndrome, with
a majority being females (71%). Laboratory tests, including ESR, C-reactive protein, C3, and C4, were not determining fac-
tors for diagnosis. MRI and X-ray (48%) were the preferred diagnostic tools for the disease, with sonography (10%) emerging
as an alternative option for younger patients. The study identified hyperostosis (52%), osteitis (29%), and arthritis (19%) as
common osteoarticular manifestations, with the dorsal column being the most commonly affected bone (82%). The most
common dermatoses were severe acne (57%) and psoriasis vulgaris (29%), which commonly affected the face (62%), tho-
rax (33%), scalp (24%), extremities (19%), back (19%), and palmoplantar region (5%). Most patients displayed one or two
affected skin areas.

Conclusion: SAPHO syndrome requires a multidisciplinary approach involving rheumatologists, dermatologists, and radiol-
ogists, who rely on clinical and imaging findings for an accurate diagnosis. The disease is commonly seen in females aged
34-38, and the preferred imaging modalities for diagnosis were MRI and X-ray. This study found that severe acne exhibited

Figure 2. Illustration of the statistical analysis performed using chi-square and p-values to evaluate the association between dermatoses and radio-
logical manifestations. The analysis demonstrates the independence of each presentation.

Figure 1. Flowchart illustrating the selection process of patients with SAPHO syndrome, based on inclusion and exclusion criteria.
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the highest percentage of radiological findings. However, no significant correlation was observed between dermatological
and radiological variables within our sample, indicating the independence of each variable from the other. We also investi-
gated a possible correlation between affected bone areas and areas affected by dermatoses, uncovering a positive correla-
tion between dermatoses of the extremities and palmoplantar region with radiological findings on the long bones and the
pelvis. The results of this study, representing the first investigation of this topic in the Dominican Republic, hold the potential
to enhance diagnostic strategies and provide valuable statistical data for both local and global understanding of SAPHO
syndrome.

Disclosure: L. Maletta: None; D. Jimenez: None; R. de Jesus: None.
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Background/Purpose: Patients consult rheumatologists for symptoms which may result from inflammatory activity or
reversible problems (INF), joint or other organ damage or irreversible problems (DAM), and/or distress with neither INF nor
DAM (STR), e.g., fibromyalgia. Many patients may have clinically important DAM and/or STR in addition to INF. However,
quantitative assessment in routine rheumatology care is directed primarily (often exclusively) to INF, e.g., DAS28, CDAI, SLE-
DAI, ASDAS, and DAPSA. DAM and STR are recognized in many patients, but generally recorded only as narrative descrip-
tions, rather than as quantitative data. INF indices are effective in clinical trials. However, measures and indices designed to
assess INF may be elevated by comorbid DAM and/or STR, often despite little or no INF, particularly in routine care patients.
A RheuMetric checklist includes 4 0-10 visual numeric scales (VNS) for physician global assessment (DOCGL), inflammation
(DOCINF), damage (DOCDAM), and patient distress (DOCSTR), and estimates of the percent of DOCGL attributed to INF,
DAM, and STR. We analyzed RheuMetric scores in routine care patients with all diagnoses at initial or return visits to recog-
nize levels of DOCGL, INF, DAM, and STR at initial vs follow-up visits.

Figure 3. Illustration of Spearman and chi-square correlation analysis, demonstrating for the first time a positive correlation between dermatoses in
the extremities and palmoplantar region and bone lesions in long bones, revealing the interdependence between these variables.
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Methods: A retrospective cross-sectional study was performed of RheuMetric checklist 0-10 VNS estimates for DOCGL
and estimates of %INF, %DAM, and %STR (total=100%) completed in routine care by the treating rheumatologist. Mean
levels of these estimates were analyzed according to primary diagnosis, classified as INF (RA, SLE, SpA, vasculitis and gout),
osteoarthritis (OA), primary fibromyalgia (FM), and "other," at initial or return visits, using descriptive and chi-square statistics.

Results: Highest DOCINF was in inflammatory diseases, DOCDAM in OA, and DOCSTR in primary FM (Table). The % of
DOCGL attributed to INF, DAM, and STR was highest in INF diseases, OA, and primary FM, respectively (p< 0.001)
(Table). At initial visits of patients with inflammatory diseases, mean DOCGL was 4.3, attributed 62% to INF, 24% to DAM
and 14% to STR, respectively. At return visits of patients with inflammatory diseases, mean DOCGL was 3.7, attributed
33% to INF, 49% to DAM and 18% to STR (Table). In patients with all diagnoses, 36%, 36%, and 28% of DOCGL were
attributed to INF, DAM, and STR, respectively, at first visits, vs 22%, 51%, and 28% at return visits (Table). RheuMetric esti-
mates required 15-20 seconds to complete.

Conclusion: RheuMetric physician estimates for INF, DAM, and STR are feasibly recorded in 15-20 seconds in routine care,
with face validity documented by significantly higher DOCINF in inflammatory diseases, DOCDAM in OA, and DOCSTR in
FM. DOCINF was higher at first vs return visits, reflecting strong anti-inflammatory therapies at this time, while % DOCDAM
was higher at return vs first visits. At return visits of all patients, INF accounted for 22% of DOCGL vs 50% for DAM and 28%
for STR, indicating that control of inflammation is not the primary rheumatology activity after the first visit. Physician 0–10 esti-
mates of inflammation, damage, and patient distress, in addition to DOCGL, can give a more complete quantitative patient
assessment than only measures of inflammation.

Table: Cross sectional analyses of mean (standard deviation) for 0-10 physician global estimate (DOCGL) and% of DOCGL attributed to inflamma-
tion (%INF), damage (%DAM), and patient distress (%STR) (Total=100%) at 244 first visits compared to 319 return visits Δ p<0.001 at both initial
and return visits. *p<0.001 vs initial visits, ◊p=0.05 vs initial visits
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Background/Purpose: Autoimmune inflammatory rheumatic diseases (AIRD) were associated with an increased risk for
COVID-19 infection, worse clinical outcomes, and COVID-19- related deaths. Vaccines carry the potential benefit of reduc-
ing disease transmission and disease severity. Issues on vaccine safety, trigger of an autoimmune reaction or disease flares
has been a long issue. Thus this study describes the COVID-19 vaccination status and adverse events following SARS-COV
2 vaccine in a tertiary hospital in Manila, Philippines.
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Methods: This retrospective cross-sectional study included patients diagnosed with AIRD and seen in the clinics over
12 months (March 2021-March 2022).We collected data from patients’ clinic records and analyzed the clinicodemographic
profile, vaccination status, adverse events and development of new onset autoimmune reaction and disease flares post vac-
cination and those who developed COVID-19 infection even after vaccination.

Results: There were 204 respondents included in this study. Majority were female (85%). SLE, rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis were the common AIRD. The median age is 38.4 years. 100% of the respondents were fully
vaccinated; 42.6% received inactivated vaccine, 30.8% viral vector vaccine and 26.4% mRNA vaccine. 65.2% reported no
adverse events while 34.8% experienced constitutional, musculoskeletal, cutaneous, respiratory, gastrointestinal and car-
diovascular symptoms after vaccination. There were 9 (4.4%) of the respondents who developed new onset autoimmune
reaction and disease flares 7-28 days post vaccination; 1patient had new onset amyopathic dermatomyositis; 3SLE
patients developed severe hematologic, cutaneous and renal flare; 2 rheumatoid arthritis, 1 spondyloarthritis, and 1 inflam-
matory patients in long remission had disease flares and 1 patient with henoch schonlein purpura developed flare. Twenty
two of the respondents developed COVID-19 infection after 30-120 days post vaccination; of whom 86.4% developed mild
symptoms, 9.1% moderate infection and 4.5% had severe infection. All of the patients recovered with no complications.

Conclusion: This study showed that patients with AIRD experienced varied organ system adverse events ranging from mild
side effects to new onset autoimmune reactions and disease flares. Even after a complete vaccination, some patients still
had COVID-19 infection, however preventing them from worse complications, hospitalization and death.

Disclosure: V. Luceño: None; P. Daleon: None; S. Navarra: Astellas, 6, AstraZeneca, 6, Biogen, 2, Boehringer-
Ingelheim, 2, GSK, 6, Novartis, 6, Pfizer, 6.
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Background/Purpose: Connective tissue diseases such as scleroderma are frequently associated with interstitial lung dis-
ease (ILD). Detection of autoantibodies is crucial in characterizing disease phenotypes, but there remains a lack of substan-
tial data on the association of some autoantibodies present in scleroderma patients with specific ILD patterns. We sought to
investigate possible association, describe the phenotypes of scleroderma seen in our study cohort, and review findings from
other studies.

Methods: The cohort included adults with scleroderma and ILD who were treated at Mayo Clinic between January 2011
and December 2021. Baseline demographic, serologic, and imaging data were extracted from the electronic medical
record. Continuous variables were summarized with median and range, and categorical variables were summarized with fre-
quency and percentage (%). The Kruskal-Wallis Rank Sum test was used for continuous measures and the Chi-square test
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was used for categorical measures. All tests were two-sided and p-values less than 0.95 were considered to be statistically
significant. Analysis programming was performed by R-studio with R version 4.1.2.

Results: A total of 454 patients with both scleroderma and ILD were included in the study. The study cohort had a mean age
of 62 years, and 103 patients (22.7%) were males. ILD patterns analyzed included NSIP (83.3%), UIP (11%), probable UIP
(2.9%), indefinite UIP (2.9%), OP (1.5%) and LIP (2%). The antibody and symptoms were determined for patients with and
without each of these ILD patterns. NSIP patients were more likely to have anti-Scl70 antibodies compared to patients

Table 1A: Frequency of percentage of antibodies and symptoms by ILD pattern

Table 1B: Frequency and percentage of ILD pattern by antibody and symptom group
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without NSIP ( p=0.01). OP patients were more likely to have anti-PM/Scl antibodies compared to patients without OP
(p=0.006), and LIP patients were more likely to have anti-U1 snRNP antibodies compared to patients without LIP
(p=0.002). LIP patients were significantly less likely to have antiScl70 antibodies than patients without LIP (p=0.025). Addi-
tionally, UIP patients were also less likely to have anti-Scl70 antibodies than patients without UIP (p=0.017). There were no
clinically significant findings of anti-centromere antibodies or anti-RNA Pol III antibodies in any of the ILD patterns. No symp-
toms had a clinically significant association with the ILD pattern groups.

Conclusion: Our study examined associations between serologic data and ILD patterns and demonstrated a statistically
significant association of anti-Scl70 antibodies with NSIP and antiPM/Scl antibodies with OP. There also appears to be an
association between anti-U1 snRNP antibodies and LIP, which has not been demonstrated in the literature thus far aside
from another observational study. LIP and UIP patterns were significantly less likely to have association with anti-Scl70 anti-
bodies. We did not find any statistically significant association between anticentromere antibodies and specific ILD patterns.
Finally, our study suggests that antibodies may develop in scleroderma but are not necessarily associated with development
of ILD. Autoantibodies offer an invaluable tool in predicting disease outcomes and further studies are needed to elucidate
this, especially with regards to scleroderma-associated ILD.

Disclosure: N. Jhawar: None; C. Wilson: None; A. Abril: None; L. Zhuo: None; Y. Ma: None.
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Background/Purpose: Adult-Onset Still’s Disease (AOSD) commonly manifests with fever, arthritis, rash, liver dysfunction,
lymphadenopathy, and hematologic abnormalities. AOSD is also associated with Hemophagocytic Lymphohistiocytosis
(HLH). We aimed to study the characteristics and outcomes of adult AOSD hospitalizations with HLH, as well as indepen-
dent predictors of inpatient mortality.

Methods: We utilized the 2016 to 2019 National Inpatient Sample (NIS) database to obtain hospitalizations with a principal
or secondary diagnosis of AOSD. We subdivided AOSD hospitalizations into those with and without HLH. ICD-10 codes
were used to identify diagnoses. Demographics, complications of interest, total hospital charges (THC) and length of stay
(LOS) were collected and compared. Variables with a p value ≤ 0.2 in the univariable screen were included in a multivariable
logistic regression model for in-hospital death. Results were reported as odds ratios (OR).

Results: We identified 5,495 adult AOSD hospitalizations, of which 340 (6.2%) had HLH, and 5,155 (93.8%) did not have
HLH (table 1). Relative to the non-HLH group, HLH group was younger (median age 33 vs 51 years; p< 0.001), had similar
percentage of females (69.1% vs 59.4%; p=0.133), had less whites (45.6% vs 58.3%; p=0.045), similar percentage of Afri-
can Americans (11.8% vs 12.2%; p=0.919), but had more Hispanics (26.5% vs 15.7%; p=0.027), had longer median LOS in
days (7 vs 4; p< 0.001) and a higher median THC ($73,156 vs $41,840; p=0.001). The HLH group had higher prevalence of

Weighted Descriptive Characteristics of AOSD Disease Hospitalizations from the 2016-2019 National Inpatient Sample (n=5,495)
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acute kidney insufficiency (AKI) (41.2% vs 16.4%; p< 0.001), disseminated intravascular coagulation (DIC) (7.4% vs 0.7%;
p< 0.001), hepatic failure (11.8% vs 1.4%; p< 0.001), infections/pneumonia/sepsis (63.2% vs 38.7%; p< 0.001), respiratory
failure (30.9% vs 11.5%; p< 0.001), and thrombotic microangiopathy (TMA) (2.9% vs 0.3%; p=0.005). Univariable analyses

Univariable Analysis for In-hospital Death of AOSD Patients

Multivariable Analysis for In-hospital Death of AOSD Patients
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for predictors of in-hospital mortality in AOSD hospitalizations are shown in table 2. Multivariable analysis showed that DIC
(OR 6.13; 95% C.I. 1.002-37.499), hepatic failure (OR 7.16; 95% C.I. 1.487-34.479), infection/pneumonia/sepsis
(OR 3.72; 95% CI 1.332-10.402), respiratory failure (OR 6.89; 95% C.I. 2.353-20.168) and TMA (OR 14.05; 95% CI
1.463-135.008) were associated with higher odds of in-hospital death among AOSD hospitalization (table 3).

Conclusion: We found that HLH only occurred in 6.2% of AOSD inpatients. Inpatients with both AOSD and HLH had a
higher rate of concurrent AKI, DIC, hepatic failure, infections, respiratory failure, and TMA. They were also younger, had a
higher proportion of Hispanics, longer LOS, greater total hospital charges, and a 9% in-hospital mortality in contrast to
1.5% in those without HLH. Despite a large difference in mortality between the groups, HLH itself was not found to be an
independent risk factor for in-hospital death. Multivariable analysis in AOSD inpatients showed DIC, hepatic failure, infec-
tion/pneumonia/sepsis, respiratory failure, and TMA to be associated with higher odds of death. This information can help
clinicians by improving awareness of these life-threatening complications since early recognition and prompt management
may improve outcomes.

Disclosure: F. Sami: None; M. Manansala: None; S. Arora: None; A. Manadan: None.

Abstract Number: 1144

Deucravacitinib in Plaque Psoriasis: Maintenance of Response over
3 Years

Bruce Strober1, Howard Sofen2, Shinichi Imafuku3, Carle Paul4, Melinda Gooderham5, Lynda Spelman6, Seong Jun Seo7,
Thierry Passeron8, Renata M. Kisa9, Victoria Berger9, Eleni Vritzali10, Kim Hoyt9, Matthew J. Colombo9, Subhashis
Banerjee9, Matthias Augustin11, Linda Stein Gold12, Andrew Alexis13, Diamant Thaçi14, Andrew Blauvelt15 and Mark
Lebwohl16, 1Yale University, New Haven, CT, 2University of California Los Angeles School of Medicine and Dermatology
Research Associates, Los Angeles, CA, 3Fukuoka University Faculty of Medicine, Fukuoka, Japan, 4Toulouse University
and CHU, Toulouse, France, 5SKiN Centre for Dermatology, Ontario, Canada, 6Veracity Clinical Research, Brisbane,
Australia, 7Chung-Ang University Hospital, Seoul, South Korea, 8Université Côte d’Azur, University Hospital of Nice, Nice,
France, 9Bristol Myers Squibb, Princeton, NJ, 10Bayer, Sissach, Switzerland, 11Institute of Health Care Research in
Dermatology and Nursing, Hamburg, Germany, 12Henry Ford Health System,MI, 13Weill Cornell Medicine, New York, NY,
14Institute and Comprehensive Center for Inflammation Medicine, University of Lübeck, Lübeck, Germany, 15Oregon
Medical Research Center, Portland, OR, 16Department of Dermatology, Icahn School of Medicine at Mount Sinai, New
York, NY

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Miscellaneous Rheumatic & Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Deucravacitinib, a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in
multiple countries for the treatment of adults with plaque psoriasis. Deucravacitinib was superior to placebo and apremilast
in the global, 52-week, phase 3 POETYK PSO-1 (NCT03624127) and PSO-2 (NCT03611751) trials in psoriasis. Deucrava-
citinib is being investigated in several immune-mediated diseases and has shown efficacy compared with placebo in phase
2 trials for SLE (NCT03252587) and PsA (NCT03881059). The POETYK long-term extension (LTE) trial (NCT04036435)
showed that deucravacitinib maintained long-term efficacy through 2 years with no new safety signals. Here, we report clin-
ical efficacy up to 3 years (148 weeks) in the POETYK LTE trial in a subset of patients who received continuous deucravaci-
tinib from day 1 in the parent trials.
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Methods: In POETYK PSO-1 and PSO-2, patients were randomized 1:2:1 to placebo, deucravacitinib 6 mg once daily (QD),
or apremilast 30 mg twice daily. At week 52, patients could enter the POETYK LTE trial and receive open-label deucravaci-
tinib 6 mg QD. Deucravacitinib efficacy through week 148 was evaluated in patients from pooled POETYK PSO-1 and
PSO-2 populations who received continuous deucravacitinib from day 1, achieved ≥ 75% reduction from baseline in Psori-
asis Area and Severity Index (PASI 75) at week 16 (primary endpoint) or week 24 (peak response), and enrolled in the POE-
TYK LTE trial. Maintenance of response was assessed through data cutoff (June 15, 2022) and included PASI 75 and PASI
90 (≥ 90% reduction from baseline in PASI). Static Physician’s Global Assessment (sPGA) score of 0 (clear) or 1 (almost
clear) with a ≥ 2-point improvement from baseline was assessed.

Results: A total of 513 patients completed 52 weeks in the parent trials and received continuous deucravacitinib from day
1, including 313 (61.4%) patients (95% CI, 57.0–65.6) who achieved PASI 75 at week 16 and 336 (66.5%) patients (95%
CI, 62.2–70.6) who achieved PASI 75 at week 24. Among these patients, PASI 75 response rates were maintained from
week 52 to week 148 (Table). PASI 90 response rates were maintained in > 50% of patients from the start of the POETYK
LTE trial (Table). Response rates for sPGA 0/1 were maintained from week 52 to week 148 (Table).

Conclusion: Clinical efficacy was maintained for up to 148 weeks with continuous deucravacitinib in most patients who
were week 16 and week 24 PASI 75 responders from the parent trials and enrolled in the POETYK LTE trial. These findings
further support the long-term use of once-daily oral deucravacitinib as an effective treatment for patients with psoriasis.

Disclosure: B. Strober: AbbVie, 6, 6, Alamar, 6, Almirall, 6, Alumis, 6, Amgen, 6, Arcutis, 6, 6, Arena, 6, Aristea,
6, Asana, 6, Boehringer Ingelheim, 6, Bristol Myers Squibb, 12, Consultancy honoraria, Connect Biopharma, 6, 11, Cor-
Evitas, 6, CorEvitas Psoriasis Registry, 12, Scientific Co-Director (consulting fee), 12, Investigator, Dermavant, 6, 6,
Dermira, 12, Investigator, Eli Lilly, 6, 6, Evelo Biosciences, 6, Immunic Therapeutics, 6, Incyte, 6, Janssen, 6, 6, Journal
of Psoriasis and Psoriatic Arthritis, 6, Leo, 6, Maruho, 6, Meiji Seika Pharma, 6, Mindera Health, 6, 11, Novartis, 6, Pfizer,
6, Protagonist, 6, Regeneron, 6, 6, Sanofi-Genzyme, 6, 6, Sun Pharma, 6, UCB Pharma, 6, Union Therapeutics, 6, Ven-
tyxbio, 6, vTv Therapeutics, 6; H. Sofen: AbbVie/Abbott, 5, Amgen, 5, Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 1, 2, Eli Lilly, 5, UCB, 5; S. Imafuku: AbbVie, 5, Amgen (Celgene), 12, Personal fees, Boehringer Ingel-
heim, 12, Personal fees, Bristol Myers Squibb, 12, Personal fees, Daiichi Sankyo, 12, Personal fees, Eisai, 5, Eli Lilly,
12, Personal fees, GSK, 12, Personal fees, Janssen, 5, Kyowa Kirin, 5, Leo Pharma, 5, Maruho, 5, Novartis, 12, Personal
fees, Sun Pharma, 5, Taiho Yakuhin, 5, Tanabe Mitsubishi, 5, Torii Yakuhin, 5, UCB, 12, Personal fees;C. Paul: AbbVie,
2, 5, Almirall, 2, 5, Amgen, 2, 5, Boehringer-Ingelheim, 2, 5, Celgene, 2, 5, Eli Lilly, 2, 5, GlaxoSmithKlein(GSK), 2, 5,
Janssen, 2, 5, Leo Pharma, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Pierre Fabre, 2, 5, Sanofi Regeneron, 2, 5, UCB, 2, 5;
M. Gooderham: AbbVie, 1, 2, 12, Investigator, Lecture Fees, Akros Pharma, 2, 12, Investigator, Amgen, 1, 2, 12, Inves-
tigator, Lecture Fees, AnaptysBio, 12, Investigator, Arcutis, 1, 2, 12, Investigator, Lecture Fees, Aristea, 12, Investiga-
tor, Asana Biosciences, 1, Aslan, 2, 12, Investigator, Bausch Health, 1, 2, 12, Investigator, Lecture Fees, Boehringer-
Ingelheim, 1, 2, 12, Investigator, Lecture Fees, Bristol-Myers Squibb(BMS), 12, Investigator, Celgene, 1, 2, 12, Investi-
gator, Lecture Fees, Coherus Biosciences, 12, Investigator, Dermira, 12, Investigator, Eli Lilly, 1, 2, 12, Investigator,
Lecture Fees, Galderma, 1, 12, Investigator, Lecture Fees, GSK, 12, Investigator, Immunotherapeutics, 12, Investigator,
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Background/Purpose: Gout is a chronic inflammatory arthritis that is undertreated and managed with the xanthine oxidase
inhibitors febuxostat or allopurinol. Despite the United States Food and Drug Administration (FDA) mandating febuxostat
carry its most prominent warning for serious side effects that include cardiovascular-related death, febuxostat is widely pre-
scribed. A large, manufacturer-sponsored clinical trial (CARES) led to the febuxostat FDA warning label; however, a recent,
large clinical trial (FAST) did not replicate these data in patients without pre-existing cardiovascular risk. Whether febuxostat
increases cardiovascular risk remains an important question and to date there are few mechanistic studies designed to
resolve this controversy.

Methods: We compared the transcriptomic signature of oral gout medications alongside 107 other clinical stage com-
pounds, 33 of which are FDA labelled for increased cardiovascular risk, in an in vitro human primary cell-based cardiovascu-
lar disease model to clarify the potential risk of febuxostat.

Results: Febuxostat significantly modulated more signaling pathways associated with cell stress and cardiovascular risk
than allopurinol or topiroxostat, gout medications not associated with increased cardiovascular risk. Moreover, these signal-
ing pathways were commonly regulated by other drugs FDA labelled for cardiovascular risk. Lastly, these results were rep-
licated with a febuxostat analog.

Conclusion: Together, these data support the FDA warning for febuxostat and suggest that cardiovascular risk associated
with gout medications stems from chemical structure of the medication, itself, rather than the target, xanthine oxidase.

Disclosure: R. Feaver: HemoShear Therapeutics, 3, 3, 8, 8, 10, 11, 11; S. Bowers: Horizon Therapeutics, 3; B. Cole:
None; S. Hoang: HemoShear Therapeutics, 3, 11;M. Lawson: Hemoshear Therapeutics, 3, 11; J. Taylor: HemoShear
Therapeutics, 3, 8, 11; B. LaMoreaux: Horizon Therapeutics, 3, 11; L. Zhao: Horizon Therapeutics, 3; B. Henke:
GlaxoSmithKlein(GSK), 8, 10, 11, HemoShear Therapeutics, 3, 8, 11; B. Johns: GlaxoSmithKlein(GSK), 3, 8, 10, 11,
HemoShear Therapeutics, 3, 8, 11; A. Nyborg: None; B. Wamhoff: HemoShear Therapeutics, 3, 8, 10, 11; R. Figler:
HemoShear Therapeutics, 3.
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Background/Purpose: The current scientific opinion holds that gene and environment (G X E) interactions contribute to cer-
tain human diseases. Systemic autoinflammatory diseases (SAIDs) are usually associated with genetic variations. Unlike
classic monogenic disease (Huntington’s disease), some genetic mutations associated with SAIDs are of low frequency
and low penetrance. In other words, a small proportion of healthy people carry these mutations. Therefore, a gene of interest
or candidate gene, genetic background, and environment are hypothesized to collectively cause disease. COVID19 is an
environmental factor. Herein, we report a case series of SAID patients to support the above proposition.

Methods: In this retrospective single center study, a cohort of adult patients were enrolled and fulfilled the diagnostic criteria
for certain SAIDs as confirmed by molecular analysis. After extensive negative workup for systemic autoimmune and related
diseases, genetic testing of periodic fever syndrome 6-gene panel and an extended SAID gene panel were performed at
Commercial Diagnostic Molecular Laboratories.

Results: Of the 6 Caucasian patients, there were 4 females and 2 males with a mean age of 46.5(26 to 76). These patients
were essentially healthy prior and developed autoinflammatory features following COVID19 infection (4 cases) or vaccina-
tions (2). They experienced recurrent symptoms such as fever, rash, arthralgia and gastrointestinal symptoms among
others. All patients were identified to carry NOD2 mutations, and 3 of them carried concurrent mutations in other SAID
genes, such as MEFV, NLRP3, NLRP12, TNFRSF1A, and UBA1(Table 1 to be presented). Two of the NOD2 mutations
are rare and other mutations are of low frequency/penetrance and are known to increase susceptibility to certain SAIDs,
such as Yao syndrome (NOD2), Familial Mediterranean fever (MEFV E148Q, R408Q, P369S), NLRP3-autoinflammatory dis-
ease (NLRP3 Q703K), and NLRP12-autoinflammatory disease (NLRP12 F402L). UBA1 mutation is associated with VEXAS
syndrome. These SAIDs associated with the low penetrance variants are currently regarded in the new category of Geneti-
cally Transitional Disease, where mutation is necessary but not sufficient to cause disease. Genetic background refers to all
other related genes that may interact with the gene of interest to potentially influence specific phenotype in concert with envi-
ronment. Since all our patients carry NOD2 variants as the denominator, the NOD2 is considered as the gene of interest, and
other SAID gene variants may be entertained as genetic background. Although most NOD2 variants are low penetrants in
this study, their penetrance could be upwardly influenced by genetic background. While these patients carry germline muta-
tions, their disease onsets started following the COVID19 infection or vaccination. These data strongly suggest that candi-
date genes, genetic background and environment together may contribute to these SAIDs. Our data may also explain
some patients with Long COVID Syndrome.

Conclusion: Our study supports the interactive role of genes and environment in the pathogenesis of some autoinflamma-
tory diseases. Further study of large cohort patients is warranted.

Disclosure: Q. Yao: None; P. Gorevic: None.
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Blood-Based Biomarkers of Inflammation and Tissue Remodeling Can
Discriminate Between Rheumatoid Arthritis, Psoriasis, and Psoriatic
Arthritis and Are Associated with Hand Function
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Immunology / Deutsches Zentrum Immuntherapie, Erlangen, Germany, 3Nordic Bioscience, Herlev, Denmark, 4Division
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Nürnberg & Universitätsklinikum Erlangen, Department of Internal Medicine 3 - Rheumatology and Immunology,
Nürnberg, Germany, 5Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg & Universitätsklinikum Erlangen,
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Background/Purpose: Inflammatory musculoskeletal diseases including rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) are characterized by physical function impairment due to progressive inflammatory and structural changes. This
becomes apparent even in the early disease stages before arthritis onset, such as in psoriasis (PsO). Chronic inflammation
triggers an accelerated remodeling of the extracellular matrix (ECM), resulting in the release of specific degradation products
of proinflammatory and collagen molecules that can be measured in blood. In this study, we explored whether levels of ECM
biomarkers differ among patients with RA, PsA and PsO, and controls. In addition, we investigated the association between
biomarkers and functional impairment by measures of hand function.

Methods: This is a secondary analysis of serum samples obtained from participants of three hand function studies with
identical study conditions for sample collection and assessments (FAU ethics approval #125_16B, #357_20B). Serum sam-
ples from patients with RA, PsA, and PsO, and controls were obtained in the outpatient clinic of the Rheumatology and Der-
matology Department, Universitätsklinikum Erlangen, Germany. Serum ECM catabolic markers (C1M, C2M, C3M, C4M,
PRO-C4, C6M, ARG), formation markers (PRO-C1, PRO-C3, PRO-C6), and inflammation markers (VICM) were measured
by immunoassay (Nordic Bioscience, Herlev, Denmark). Fine motor skills were assessed by the Moberg-Picking-Up Test
(MPUT) and isometric grip strength was measured using a dynamometer. The Michigan Hand Questionnaire (MHQ) was
used to evaluate patient-perceived hand function. The best out of two and three attempts was used for the analysis of MPUT
and grip strength, respectively. Linear regression models with robust standard errors were used to compare biomarker
levels between groups, adjusting for age and gender. Correlations between biomarker data and hand function were
assessed by Spearman’s rank correlation (ρ) and p-values were adjusted by false discovery rate method.

Results: 85 patients with RA, 115 with PsA, 102 with PsO and 110 controls (mean age, years: 58.4, 53.7, 45.8, 46.6; %
male: 35.3, 49.6, 60.8, 45.0, respectively) were included. VICM levels were significantly higher in RA, PsA, and PsO than
in controls (Figure 1, p< 0.0001). PsA and PsO showed significantly higher C4M levels compared to RA and controls, while
C6M was lower in patients with RA and PsA than in controls (Figure 1, p< 0.001). C1M presented higher levels in PsO
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Figure 1. ECM biomarkers in patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA) and psoriasis (PsO), and controls. Data is shown as
mean ± 95% confidential intervals.Linear regression models using robust standard errors were performed to compare biomarker levels within
the groups with age and gender as covariates. P-values were adjusted by Holm correction and significance threshold was set at 0.004 considering
that 12 biomarkers were analyzed. Significance is shown as ** p< 0.004, ***p< 0.001 and ****p<0.0001.

Figure 2. Spearman’s correlations between serological metabolites and clinical scores were performed. Spearman’s rho (ρ) is shown. The signifi-
cance of correlations are shown as * p< 0.05, **p< 0.01, and ***p< 0.001. Abbreviations: BMI, body mass index; MHQ, Michigan Hand Question-
naire; MPUT, Moberg Picking-Up Test; CRP, C-reactive protein; ARG, aggrecan ADAMTS degradation; C1M, MMP-2/9/13-degraded type I
collagen; C2M, MMP (multiple) -degraded type II collagen; C3M, MMP-9-degraded type III collagen; C4M, MMP (multiple)-degraded type IV col-
lagen; C6M, MMP (multiple)-degraded type IV collagen; PRO-C1, Type I collagen N-terminal propeptide; PRO-C4, Type IV 7S domain collagen;
VICM, citrullinated and MMP-degraded vimentin; PRO-C6, Type VI collagen, alpha-3 chain, C5 domain; PRO-C3, type II collagen N-terminal
propeptide.
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compared to controls, and together with C3M higher levels than RA (Figure 1, p< 0.004). The remaining biomarkers did not
show any significant differences. Weak correlations were observed between the biomarkers and the hand function scores
(all ρ<±0.2-0.3, Figure 2), while only PRO-C6 showed a significant negative correlation with MHQ (ρ=-0.39, p< 0.01) and grip
strength (ρ=-0.31, p< 0.05) in patients with PsO.

Conclusion: Patients with RA, PsA, and PsO showed significant alterations in ECM remodeling biomarkers and specially
PsA and PsO had higher levels of inflammatory biomarkers compared to RA and controls. Furthermore, predominantly in
PsO, ECM formation biomarkers were associated with hand function impairment.

Disclosure: H. Port I Linares: None; B. Coppers: None; S. Bayat: EI Lilly, 5; G. Elie-Tino: None; L. Valor-Mendez:
None; D. Simon: Janssen, 5; F. Fagni: Eli Lilly, 6, Galapagos, 6, Novartis, 6; G. Corte: None; A. Bay-Jensen: Nordic
Bioscience, 3, 3, 8, 9; K. Tascilar: None; A. Hueber: EI Lilly, 5, 6, Janssen, 5, Novartis, 5, 6; V. Schoenau: None;
M. Sticherling: EI Lilly, 5, El Lilly, 6, Janssen, 5, 6, Novartis, 5, 6; S. Heinrich: None; D. Bohr: None; G. Schett: None;
A. Kleyer: None; S. Leyendecker: None; S. Holm Nielsen: Nordic Bioscience, 3, 8; A. Liphardt: Novartis Pharma
GmbH, 5.
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Background/Purpose: Yao syndrome (YAOS, OMIM 617321) is formerly designated NOD2-associated autoinflammatory
disease. A spectrum of NOD2 mutations have been associated with this disease. Most patients carry compound variants
and a minority carry monoallelic variant. This study aimed to compare clinical manifestations between patients with certain
NOD2 sub-genotypes.

Methods: A single center retrospective study of a cohort of adult patients with YAOS was conducted.All patients underwent
genetic testing for periodic fever syndrome gene panel. YAOS was diagnosed based on our published criteria, i.e., the pres-
ence of characteristic clinical phenotype and genotype with exclusion of other related diseases. This study was approved by
the Institutional Review Board of Stony Brook University.

Results: There were a total of 47 patients who carried NOD2 mutations, and nearly all were Caucasian with female 74%.
Mean age at diagnosis was 38±23 years and disease duration 16±25 years. All patients possessed complete or incomplete
constellations of autoinflammatory features, such as recurrent fever, rash, polyarthralgia, myalgia, gastrointestinal symptoms
and chest pain among others. Approximately 50% of patients had elevated acute phase reactants. Based on our prior pub-
lications and experience, most patients with YAOS carry the NOD2 variant, IVS8+158 and another concurrent NOD2 variant,
such as R702W or 1007fs. In this study, 47 patients were divided into two groups:patients with carriage of NOD2 IVS8+158
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only (N=30, 63.8%, Group1) and those with compound variants, IVS8+158/R702W or 1007fs (N=17, 36.2%, Group 2). We
asked whether there would be differences of clinical manifestations between the two groups. Our study has found no statis-
tically significant differences (Table 1). This study result was in agreement with our clinical observation that patients had sim-
ilar clinical phenotype regardless of the sub-genotypes. Because these NOD2 variants are of low penetrance, YAOS has
been recently reclassified as the new category of genetically transitional disease, where mutation is necessary but not suffi-
cient to cause disease. The pathogenesis of YAOS may involve the interaction of the candidate gene, genetic background
and environment.

Conclusion:Our study suggests that clinical phenotype is similar between YAOS patients with NOD2-subgenotypes. These
variants serve as useful diagnostic markers for the disease.

Table 1. Clinical comparison of patients with monoallelic vs compound variants
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Background/Purpose: Sarcoidosis is a systemic inflammatory disease characterized by non-necrotizing granuloma forma-
tion affecting the lung, lymphatics, heart, skin, eye, kidney, and, in neurosarcoidosis, the nervous system. Neurosarcoidosis
has varied manifestations, including central and peripheral neuropathies, parenchymal disease, meningitis, and myelopathy.
Despite the complications of chronic steroid use, there is currently no consensus on preferred steroid-sparing treatments for
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neurosarcoidosis.We aim to describe the clinical course of patients treated with tumor necrosis factor (TNF) inhibitors as the
first steroid-sparing agent.

Methods: This is a case series of 8 adults with probable or definite neurosarcoidosis based on Neurosarcoid Consortium
Consensus Group criteria. Patients were seen between January 1, 2010 and December 31, 2022 in our rheumatology or
neurology clinic, had at least one follow up visit, and received TNF inhibitor therapy as first steroid-sparing agent. Data col-
lected through chart review included demographics, disease characteristics, treatment course, and treatment response.

Results:Of our 8 patients, most weremale (n=6) and themedian age at diagnosis was 55 (IQR 23). Half were definite diagnoses
(n=4), confirmed by brain biopsy. The most commonly involved neurologic tissues were parenchymal (n=7), meningeal (n=4),
and spinal (n=3). Outside of neurologic involvement, most patients had lung involvement (n=6) and some had musculoskeletal
(n=2) involvement. Based on available cerebrospinal fluid studies, most had elevated protein (n=6), elevated white blood cell
counts (n=6), and negative angiotensin converting enzyme (n=7), IgG (n=8), and oligoclonal bands (n=8). Most patients were
started on infliximab (n=7), initiated a median of 5.7 months (IQR 8.2) after sarcoidosis diagnosis, and were co-treated with
methotrexate (n=7). Most patients were able to wean to < 5 mg of prednisone (n=6) in a median of 2.6 months (IQR 1.3). Most
patients had one or fewer relapses (n=7) and achieved partial or complete clinical remission (n=7). A minority of patients had
adverse reactions, including pulmonary infection (n=3) and skin infections (n=1); 1 patient died 12 years after diagnosis.

Conclusion: Our study provides further evidence that TNF inhibitors can be used effectively as first-line steroid sparing ther-
apy for neurosarcoidosis. Among our neurosarcoidosis patients treated with TNF inhibitors, most were able to wean from
steroids within 6 months and had significant resolution of their symptoms.
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Background/Purpose: Cryofibrinogenemia (CF) is an under-recognized syndrome due to the lack of definitive criteria and
the rarity of disease. CF may be primary (essential) or secondary to autoimmune, neoplastic or infections conditions. Skin
manifestations, mainly ulceration, are the most common and may be a pseudovasculitic syndrome. During COVID-19 era
the number of cases with skin lesions get increased. Further studies are needed to characterize this association between
CF and SARS-CoV-2.
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Methods: Observational single-center study in northern Spain University Hospital of 134 patients with at least one positive
cryofibrinogen determination, between January 2017 and March 2020 (preCOVID era) and March 2020 and December
2022 (COVID era). CF diagnosis was confirmed accordingly to reported criteria.Clinical conditions, laboratory parameters,
including immunological and serological analysis were collected from all patients. Blood was collected in citrated tubes for
cryofibrinogen detection. Stadistical analysis was performed using SPSS software. Quantitative variables were expressed
as mean±SD. Qualitative variables were compared using the Fisher’s exact test or the chi-squared test, according to sample
size. Quantitative variables were compared using the student’s t.

Results: CF was confirmed in 19/134 (14.2%) patients with at least one positive cryofibrinogen test determination (preCO-
VID-19 era=5; COVID-19 era=14). Patients of COVID-19 era were more frequently male (64.3% vs 40%) and younger (43.6
vs 60.6). Main features are shown in Table 1. We observed a change in the distribution cases. In preCOVID-19 era most of
cases were essential CF (60%) and in COVID-19 era most of them were secondary ones (64.3%). The 33.3% of secondary
CF were mainly due to COVID-19. Cutaneous manifestations were similar in both subgroups, especially as purpuric macules
(perniosis-like) in acral distributions and no significant association was noted between both eras. Antiaggregant drugs and
corticosteroids were used more frequently in preCOVID-19 era. The comparative incidence after and before COVID-19 is
shown in Figure 1. From patients with positive cryofibrinogen test, a greater proportion in preCOVID-19 had a CF.

Conclusion: CF is a rare disorder with a low prevalence. This study showed the change in the trend of CF subtypes, prob-
ably due to the influence of the COVID-19 infection. In COVID-19 era the number of positive cryofibrinogen test had envolved
due to SARS-CoV2 infection, CF cases were not increased. Clinical expression of the disease has not changed in both
groups.
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Background/Purpose: Sarcoidosis is a systemic inflammatory disorder which involves many organs, including eyes. Uveitis
and optic neuropathy are the main manifestations. International Workshop on Ocular Sarcoidosis (IWOS) criteria for diagno-
sis of ocular sarcoidosis (OS) were first published in 2009 and revised in 2019. (question-based survey and panel discus-
sion). IWOS criteria is a remarkable tool to relate uveitis to sarcoidosis, especially when ocular is the first manifestation in
the systemic disease. Due to the consequences of OS, identify and initiate appropriate therapy is essential.
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Methods: We studied a large cohort (n=384) of all consecutive patients diagnosed with sarcoidosis from January 1, 1999,
to December 31, 2019. Finally, 344 patients were included according to the ATS/ERS/WASOG criteria. First (2009) and
revised (2019) IWOS criteria were applied to patients diagnosed with Sarcoidosis and ocular symptoms and the results were
compared in both groups for our population. Concordance between 2009 and 2019 IWOS criteria was evaluated by calcu-
lating Cohen´s kappa coefficient.

Results: 65 (51% men) of 344 patients had ocular involvement (18.9%), mean age 56.7±16.3 years. As for nationality,
92.3% were Spaniard and 7.7% were South American. A positive biopsy for sarcoidosis was obtained in 75.4% (n=49)
and a negative biopsy in 6.2% (n=4). There was no statistically significative difference between diagnostic groups for IWOS
2009/IWOS 2019 in age (p=0.738/p=0.495), sex (p=0.534/p=0.459) nor nationality (p=0.529/p=0.393). When applied
2009 IWOS criteria, 60% (39 patients) met any of the diagnostic categories (43.1% Definitive, 13.8% Presumed, 1.5% Prob-
able, 1.5% Possible). When 2019 IWOS criteria was applied, 53.8% (35 patients) met any of the new diagnostic categories
(43.1% Definitive, 7.7% Presumed, 3.1% Probable). Sensitivity for IWOS 2009 was 0.6 and for IWOS 2019 was 0.53. There
was statistically significative concordance between 2009 and 2019 IWOS criteria (p< 0.0001) with a strong consistency level
(kappa = 0.824). When analyzing IWOS categories separately, we found total concordance in the Definitive category. Prob-
able and Possible categories in 2009 criteria have been merged in only probable in 2019 criteria and there is a total concor-
dance when comparing both. Presumed category represent the bigger change in the revised criteria. We found statistically
significative concordance (p=0.000008) with a moderate consistency level (kappa = 0,524).

Conclusion: The revised 2019 IWOS criteria is less sensitive in our population; however, the main difference is in the cate-
gory Presumed: the requirement of at least 2 intraocular signs of uveitis led to a change of 9 patients (13,8%) in 2009 IWOS
down to 5 (7.7%) in 2019. In our population IWOS criteria is still has a low sensitivity.

Disclosure: C. Lasa: None; J. Gait�an: None; L. Sanchez-Bilbao: None; D. Martínez-Lopez: None; I. Gonzalez-
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Background/Purpose: ANCA-associated vasculitis (AAV) is a group of pathologies characterized by necrotizing inflamma-
tion that mainly affects small and medium-sized vessels. Serum anti-neutrophil cytoplasmic antibodies (ANCA), mainly anti-
myeloperoxidase (anti-MPO) and anti-proteinase 3, levels may correlate to severity and prognosis of the disease. Our objec-
tive was to identify the diseases associated with positive anti-MPO antibodies detected in a single university hospital and

TABLE 1. Diseases associated with positive anti-MPO antibodies (n=101).
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attempt to establish whether there is a cut-off point that correlates anti-MPO antibody levels with disease severity and
prognosis.

Methods: Table 1 summarizes the frequency of positive anti-MPO antibodies, using laboratory established cut-off value, in
different diseases based on a retrospective investigation of 101 positive anti-MPO antibody patients. Then, anti-MPO spec-
ificity to vasculitis was evaluated. Furthermore, data of renal disease (hematuria and/or proteinuria) and pulmonary involve-
ment (hemoptysis, asthma and/or respiratory insufficiency) were collected at vasculitis diagnosis, as well as whether the
illness progressed to the stage of requiring dialysis, transplantation, or mortality.

Results: For anti-MPO antibodies with a diagnosis of vasculitis (n=77), an area under the curve (AUC) was calculated
(AUC=0.8084), and a cut-off point of 41.5 IU/ml was determined (Figure 1). When the analysis was restricted to exclusively
microscopic polyangiitis diagnoses (n=34), the cut-off point was 36.5 IU/ml with an AUC of 0.6435. There were significant
differences in anti-MPO levels between patients with renal or pulmonary dysfunction (n=65) versus those without them
(n=36) (p=0.0003), and a cut-off threshold of 60 IU/ml was established. Finally, after evaluating the illness’s prognosis, an
AUC= 0.5546 was found, being no significant differences between those patients who had a worse disease progression
(n=19) and those who did not (n=82) (p=0.4643).

Conclusion: Anti-MPO levels at the moment of vasculitis diagnosis are related with disease severity but not with disease
outcome.
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Unmasking SAPHO: A Case Series Revealing the Clinical Spectrum and
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FIGURE 1. Receiver Operating Characteristic (ROC) plots for AAV and positive MPO-antibodies (AUC=0.8084) and disease severity at diagnosis
(AUC=0.7160).
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Background/Purpose: SAPHO (synovitis, acne, pustulosis, hyperostosis, and osteitis) is a relatively rare and often under-
diagnosed inflammatory disorder. Its diagnosis can be challenging due to its wide range of osteoarticular and cutaneous
manifestations. Managing SAPHO syndrome often necessitates a multidisciplinary approach, considering its diverse mani-
festations across multiple systems. Given the rarity of SAPHO syndrome, treatment approaches are primarily informed by
observational studies and case reports. In this study, we present a series of five patients diagnosed with SAPHO syndrome
and highlight the distribution of lesions and their response to various therapeutic agents.

Methods: In our retrospective single-center study, we examined SAPHO patients under rheumatology care from 2018 to
2023. We screened patients aged 18 or older using specific ICD-10 codes related to sacroiliitis, sternoclavicular joint pain,
inflammatory spondylopathy, inflammatory arthritis, acne vulgaris, hidradenitis suppurativa, pustulosis, palmar pustulosis,
and palmoplantar pustulosis. Patients with alternate diagnoses or lost to follow-up were excluded. Our analysis identified
a cohort of five SAPHO patients and thoroughly characterized their articular and dermatologic manifestations. Additionally,
we evaluated the treatment responses in these patients.

Results:We conducted a study on five patients (four female, one male) with SAPHO syndrome, with a mean age of 49 years
(range 28-68). The average follow-up period was 56 months (range 21-130). Among the patients, three (60%) exhibited ster-
noclavicular joint involvement, while one (20%) had sacroiliitis. Peripheral joint involvement was reported in two patients
(40%). Acne was present in three patients (60%) in the arms and legs, while one patient (20%) had hidradenitis suppurativa.
One patient (20%) had comorbid Crohn’s disease. All five patients (100%) were treated with methotrexate, with three
patients (60%) also receiving adalimumab and one patient (20%) receiving infliximab. Four out of five patients (80%) showed
improvement in bone lesions with methotrexate. Skin lesions improved in two patients (40%) with methotrexate and in two

A cumulative table highlighting the distribution of lesions and their response to various therapeutic agents.
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patients (40%) with adalimumab. In one patient, infliximab was initiated when adalimumab failed to improve the skin lesions,
resulting in improvement. Three patients (60%) required treatment with two or more agents.

Conclusion: In our study, the most frequent involvement observed was in the sternoclavicular joints, followed by peripheral
joints and the lower back. Acne was more commonly reported than hidradenitis suppurativa. We found that bone lesions
showed favorable responses to treatment with methotrexate, while a significant proportion of skin lesions also demon-
strated positive results. Adalimumab was effective in treating skin lesions, except in one case where infliximab proved to
be more effective. It is important to note that the lack of validated response criteria specific to SAPHO syndrome currently
hinders the objective assessment of therapeutic response. Further research is needed to develop better methods for evalu-
ating the response to various treatment modalities in SAPHO patients.
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Background/Purpose: IgG4-related disease (IgG4-RD) is an inflammatory and fibrosing entity with very heterogeneous
clinical manifestations. It was recognized as a new disease entity only 12 years ago. Its pathogenesis remains unknown, clin-
ical features are heterogeneous and unspecific, and recently released classification criteria are invaluable in early recognition

Main features of the patients with IgG4-RD in series of more than 100 patients and in current series
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of the disease. Therefore, regrettably IgG4 related disease continues underdiagnosed. The purpose of this study is to eval-
uate the clinical characteristics of patients diagnosed with IgG4-RD in a single University Hospital as well as to compare it
with other large series.

Methods: Study of patients from a referral hospital and literature review of cases diagnosed with IgG4-RD. Diagnosis was
made accordingly to these criteria: a) Okazaki; b) Umehara; c) ACR/EULAR 2020; and/or d) clinical, laboratory and imaging
suggestive findings (ref. 1-3). For the literature review, we searched PubMed and the Cochrane library from its inception until
30 April 2023, selecting those series with the largest number of patients

Results: We include 12 patients (8 females/4 males) (mean±SD age; 62.4±15.5 years) diagnosed with IgG4-RD. The
organs affected at diagnosis were: aorta (n=5), pleura/lung (n=5), lymph nodes (n=4), salivary glands (n=2), retroperitoneum
(n=2), pericardium (n=2), lacrimal glands (n=1), bile duct (n=1), kidney (n=1), orbit (n=1), subglottis (n=1), mesentery (n=1),
maxillary sinuses (n=1). IgG4 values were increased in 2 (17%) patients (median [IQR]; 250.5 [201.0-300.1] mg/dL) (normal
value < 135 mg/dL). Blood plasmablasts were increased in 8 (67%) patients (median; 808 [767-1152] cells/mL) (normal val-
ues < 653 cells/mL). In the literature review, 6 series of more than 100 patients each were selected. The main data from the
different series are listed in table. The figure shows the most frequently affected organs in the different series. The pancreas
was one of the most frequently involved. In contrast, in our series, aortic involvement and lung/pleura were the most
frequent.

Conclusion: IgG4-RD is a very heterogeneous disease with involvement of virtually every organ of the anatomy, usually pre-
senting with involvement of more than one organ. Despite the name of the entity, serum IgG4 is not always elevated.
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Background/Purpose: Polymyositis/Dermatomyositis (PM/DM) is a chronic inflammatory disease characterized by muscle
weakness, and cutaneous manifestations. Although PM/DM exhibits distinct disease phenotypes based on autoantibodies,
assessing the severity of muscular symptoms and predicting prognosis solely through autoantibody analysis remains chal-
lenging. The aim of this study is to identify potential biomarkers associated with muscle damage in patients with PM/DM.

Methods: This study employed a cross-sectional design to investigate a cohort of patients diagnosed with PM/DM. The ini-
tial screening involved a total of 150 PM/DM patients who had visited the Department of Immunology and Rheumatology,
and the Department of Respiratory Medicine at Nagasaki University Hospital between August 2008 and June 2021, and
had serum samples available for analysis. To assess muscle involvement, bilateral thigh muscles were evaluated using an
MRI scoring system described by Andresson et al. Two radiologists independently conducted the scoring process. Serum
cytokine levels were measured using a 43-item bead array in both the PM/DM patient group and a control group consisting
of 101 healthy subjects from the residents of Saza in Nagasaki prefecture.

Exclusion criteria encompassed cases without disease activity, those complicated by rapidly progressive interstitial pneu-
monia, or those with underlying malignancies. Ultimately, a total of 43 patients were included in the study, as their femoral
MRI images were available for analysis alongside the collected serum samples. Furthermore, an investigation involving
immunostaining of muscles obtained from mice with C protein-induced myositis, as previously reported by Sugihara et al.,
was conducted to identify potential biomarkers.
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Results: Out of the total of 43 cytokines examined, 38 cytokines were deemed appropriate for further analysis. Through
RandomForest analysis, it was determined that Interleukin (IL) -7, among the cytokines studied, exhibited the highest signif-
icance in distinguishing between the two groups categorized by median MRI score (Figure 1). Moreover, patients with ele-
vated MRI scores exhibited significantly higher levels of serum IL-7 compared to healthy individuals. Correlation analysis
revealed a correlation coefficient of 0.3551 (p=0.019) between MRI score and IL-7. Immunohistochemical assessment of
muscle tissues in mice with C protein-induced myositis showed the expression of IL-7 and IL-7 receptor on infiltrating mono-
nuclear cells in the muscles.

Conclusion: Our findings indicate that IL-7 can be as a reliable indicator of muscle damage. Assessing IL-7 levels has the
potential to serve as a biomarker for predicting muscle damage in patients with PM/DM, particularly when combined with
the measurement of other cytokines.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of heterogeneous autoimmune diseases with
cutaneous, musculoskeletal, and systemic involvements. The Hong Kong Myositis Registry (MyoHK) was established to col-
lect longitudinal data on Hong Kong adult IIM patients to enhance our knowledge on the clinical courses and prognosis
in IIM.

Methods: This was a retrospective multicentre cohort. Consecutive adult IIM patients followed up in 7 rheumatology centers
in Hong Kong were reported voluntarily to the MyoHK registry from January 2018 to May 2023. Additional IIM patients were
identified by the Clinical Data retrieval system. Electronic patient records were reviewed. Demographics, clinical data,
myositis-specific antibodies (MSAs) and mortality were documented.
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Results: 456 patients were included with a mean age at diagnosis of 53.9 ± 13.5 years and 71.1%were female. The median
follow-up duration was 72 months (IQR 37-148.8). The most common clinical subtype was dermatomyositis (39.9%), fol-
lowed by polymyositis (36.4%) and amyopathic dermatomyositis (21.9%). 330 (77.5%) had at least one positive MSA.
Anti-melanoma-differentiation-associated gene 5 (Anti-MDA5) and anti-Jo1 were the most prevalent MSAs, both identified
in 58 patients (12.7%), followed by anti-transcription-intermediary-factor-1-gamma (Anti-TIF1g) (12.3%) and non-Jo-1

Table 2. Clinical manifestations associated with different myositis-specific antibody

Table 1. Frequencies of different clinical manifestations of Idiopathic Inflammatory Myopathies

Figure 1. Kaplan-Meier curve of survival of anti-MDA5 antibody positive, anti-TIF1g antibody positive and the rest of IIM patients
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anti-tRNA-synthetase antibodies (11.8%). Interstitial lung diseases (ILD) affected 55% of IIM patients, of which 39 patients
(8.6%) had rapidly progressive ILD (RP-ILD). Cancer occurred in 84 patients (18.4%), with Nasopharyngeal cancer and lung
cancer accounting for 22.6% and 20.2% of all malignancies respectively. Mortality was reported in 74 IIM patients (16.2%)
with 22 (4.8%) reported within 6 months of IIM diagnosis. The leading causes of overall mortality were infection (25.6%),
malignancies (23.0%) and respiratory failure (18.9%), whereas respiratory failure accounted for 40.9% of deaths occurring
within six months of IIM diagnosis. The presence of anti-Jo1 [OR 7.92 (95% CI 2.62-23.95)] and non-Jo1 anti-synthetase
MSAs [OR 4.50 (95% 2.24-9.02)] were associated with the development of ILD, whereas anti-MDA5 was associated with
RP-ILD [OR 9.46 (95%CI 2.44-36.75)]. Anti-TIF1g [OR 4.16 (95%CI 1.73-9.96)] and anti-SAE [OR 4.74 (95%CI
2.25-9.02)] were associated with malignancy. Tables 1 &2 summarized the clinical manifestations and association with
MSAs. Cox regression analysis confirmed older age [HR 1.09 (95% CI 1.06 – 1.11)], RP-ILD [HR 5.79 (95% CI 2.77 –

12.10)], and cancer [HR 3.85 (95% CI 2.19 – 6.77)] to be independent predictors of mortality while anti-MDA5 tended to
associate with mortality [HR 1.98(95% CI 0.96 – 4.12)]. Multivariate analysis revealed RP-ILD [HR 7.59 (95% CI 1.77 –

32.53)], MDA5 positivity [HR 5.06 (95% CI 1.05 – 24.24)] and age at diagnosis [HR 1.06 (95% CI 1.00 – 1.13)] were associ-
ated with mortality within 6 months of diagnosis. Figure 1 showed the survival between anti-MDA5, anti-TIF1g and rest of IIM
patients.

Conclusion: Anti-MDA5 and anti-Jo1 antibodies are the commonest MSA among Hong Kong IIM patients. Older age, pres-
ence of cancer and RP-ILD were predictors of mortality. Anti-MDA5 was associated with early mortality.

Disclosure: I. Tang: None; H. So: None; T. li: None; V. Tang: None; C. Ho: None; R. Ho: None.
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Background/Purpose: Knowledge of pain in myositis is limited. Recent research suggest that pain is a common symptom
in adults with myositis and deemed as one of the most important symptoms to assess in clinical trials and clinical care1. The
aim of this study was to explore experience of pain in adults with myositis.

Methods: Informants were strategically identified to represent women and men, various age, myositis-diagnosis, diagnosis
duration and self-reported pain (≥ 30 mm VAS). 10 adults with polymyositis (n=5), dermatomyositis, (n=3), and antisynthe-
tase syndrome (n=2), 6 women, age range 24-68 years, participated in an individual interview. A semi-structured interview
guide was used. Interviews were audiotaped and transcribed verbatim and analyzed by inductive qualitative content analy-
sis. Briefly, transcripts were read by MT,HA separately, identifying meaning bearing units and discussed until consensus,
developing condensates, codes and categories. Data were triangulated until consensus (HA,MR,HP).
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Results: Four main categories and 29 sub-categories were identified (Figure 1). Main categories: 1. Myositis pain is sub-
jective(example codes: Burning pain, tenderness and tensed muscles, Constant pain in my arms, Pain was first symptom
of myositis.)2. Factors influencing myositis positively and negatively(Exercise reduce pain, Balancing activities and rest
reduce pain, Be positive and happy and not focus on the pain, Prednisolone reduce pain, but pain return with tapering of
dose,increased pain when I am inactive.)3. Pain impacts all areas of my life and those around me(Pain hinders family
activities, Difficult to accept that sex no longer is part of my life, Pain reduces sleep quality, Sad that I feel like a burden to
others.)4. Knowledge, information and support from health-care and peers(Lost a lot of time due to incorrect informa-
tion, Listen to your doctor, Meet others with myositis for support and tips).

Conclusion: Pain is an important symptom in myositis affecting many aspects of life and family/friends. Myositis-related pain
is heterogeneous as to character, localization, and duration. Although relieved by medical treatment and adapted exercise,
pain can remain as a chronic symptom. Health-care professionals should ask patients about myositis-related pain, and
address pain by adequate treatment and information.

Disclosure: H. Alexanderson: None; M. Tasaroffi: None; H. Pettersson: None; M. Regardt: None.
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Figure 1. Main categories and sub-categories identified from qualitative content analysis.
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Background/Purpose: Dermatomyositis (DM) is an autoimmune disorder part of the group of idiopathic inflammatory
myopathies. It is characterized by proximal muscle weakness and skin involvement. Part of the diagnosis includes clinical
features, muscle biopsy, electromyography, myositis specific antibodies and laboratory findings. We have seen an associa-
tion of active DM disease (either new diagnosis or relapse of previously controlled disease) after COVID-19 infection and vac-
cination. The first cases reported in the literature were by Gokhale et al., who reported 5 cases in India. Other studies have
seen a correlation between the vaccine and the positivity of anti-MDA5 antibodies.

Our study aimed to observe the characteristics of a DM cohort after COVID-19 infection and vaccination.

Methods: A retrospective chart review was performed on patients treated between March 1, 2020, and October 31, 2022,
for DM. New DM diagnosis or relapse of preexisting DM symptoms following either SARS-CoV-2 infection or COVID-19 vac-
cination was documented as active DM disease. Qualifying DM symptoms included characteristic rash, muscle weakness,
and increased creatine kinase.

For the analysis of our primary aim, we estimated the proportion of patients who had active DM symptoms within 4 weeks
after COVID-19 infection or vaccination; a two-sided 95% confidence interval for the single proportion was estimated using
the score method. In an exploratory analysis we reported the number and percentage of patients who developed active DM
symptoms within 4 weeks following COVID-19 infection or vaccination according to patient characteristics where continu-
ous characteristics were categorized according to the sample median.

Results: 101 patients were treated for DM at our institution in the Division of Rheumatology. 15/101 patients (14.9%) had
symptoms related to DM (relapse or new diagnosis) following SARS-COV-2 infection or vaccination. Three (3.0%) patients
developed symptoms both with vaccination and infection, 10 (9.9%) patients developed symptoms post SARS-COV-2
infection and 8 (7.9%) developed symptoms post COVID-19 vaccination.

14/15 (93.3%) patients had a positive myositis antibody (see Figure 1). The ten patients who presented with symptoms post
infection had a younger mean age of 50 compared to 62 in patients without a flare post infection (p=0.047) (see Table 1).

Of those who developed symptoms post-vaccination (3 patients had symptoms following both infection and vaccination),
demographics and vaccine type are presented in Table 2.

Figure 1. Percentage of positive antibodies in patients with or without active DM symptoms after infection / vaccination * Anti-Synthetase included
anti-Jo-1, anti-PL-7, anti-PL-12, anti-OJ, anti-EJ, anti-KS, anti-SRP, anti-Zo, anti-HA, and anti-Ku
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The mean onset of symptoms following SARS-COV-2 infection was 2.6 days with a median of 1 (Q1: 0; Q3: 5) and following
COVID-19 vaccination was 1.38 days, median of 1 (Q1: 0.5; Q3: 2).

Conclusion: This retrospective study revealed a strong temporal relationship between DM symptoms and Covid-19 infection or
vaccination in 14.9% of all DM patients evaluated in our clinic during the pandemic. The higher prevalence of NXP2 in our cohort
is unique from prior reports. Additional studies are required to understand the possible pathophysiology behind this association.

Table 1. Demographics & Clinical Characteristics after COVID-19 infection

Table 2. Demographics & Clinical Characteristics after post vaccination
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Background/Purpose: Inclusion body myositis (IBM) is an inflammatory myopathy, characterized by CD8+ T cell
infiltration of muscle and patients present with progressive muscle weakness and atrophy, leading to disability due
to no FDA-approved therapies. Patients with IBM have been noted to frequently exhibit aberrant expansion of cir-
culating CD8+ T cells, even satisfying classification criteria for T cell large granular lymphocytic leukemia (T-LGL)
in >50% of cases, in one study. However, high-resolution profiling of the transcriptome and TCR repertoire in
IBM are lacking.

We aim to evaluate the TCR repertoire of circulatory CD8+ T cells, allowing us to simultaneously define the transcriptomes of
expanded and non-expanded clonotypes in blood of IBM patients.

Methods: 12 IBM patients and 8 age-matched healthy controls were sorted for non-naïve CD8+ T cells by flow cytometry.
Single-cell RNA and TCR sequencing was performed to profile the whole gene expression, coupled with paired TCRa and
TCRb chains, at single-cell resolution. Additional markers during flow cytometry allowed for further identification of aberrant
populations in IBM compared to age-matched healthy controls.

Results:Our results found IBM CD8+ T cell were highly expanded compared to age-matched healthy controls. These CD8+
T cells were identified in both the broad non-naïve T cell population, as well as the specific CD8+ CD57+ T cell subset.
Enrichment of T-LGL leukemia genes, in addition to CD8+ effector function, cytotoxicity and inflammatory chemokines
and cytokines were found in expanded clonotypes, with a higher gene expression found in hyperexpanded clones com-
pared to minimally expanded clonotypes. Absence of common TCR clonotypes between patients in IBM was found, a pat-
tern also seen in T-LGL leukemia. GSEA analysis also confirmed a downregulation of cell apoptosis processes in
hyperexpanded clonotypes, a feature of T-LGL leukemia clones.

Conclusion: Significant clonal expansion of CD8+ T cells in the blood was found in our IBM cohort compared to our age-
matched healthy controls. Additionally, these hyperexpanded clonotypes have elevated cytotoxic and T cell activation genes in
comparison to their minimally expanded counterparts. These results highlight how the blood compartment of IBM, a progressive
muscle disease, is important in IBM and how future studies and therapies should be targeting these aberrant CD8+ T cell clones.

Disclosure: M. Fein: None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2; D. Fernandez: None;
L. Shakib: None.
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Background/Purpose: IIM-ILD follows a varied clinical course. Serological profile can help predict clinical phenotype, but
impact on ILD prognosis is less clear. This multicentre UK cohort study examines whether serological profile can predict
mortality and change in lung function over time.

Methods: Patients with IIM-ILD were identified in 3 NHS trusts from local databases. Adults with ILD meeting IIM diagnostic
criteria or Interstitial Pneumonia with Autoimmune Features (IPAF) with Myositis Specific Antibodies (MSA) were included.
Baseline characteristics from time of presentation were compared across antibody groups and across survivors/deceased
at 2 years. Survival analysis looking at time to death (or lung transplant) for duration of available follow-up was modelled by
Cox-Proportional Hazards comparing each antibody individually to all others. Models were adjusted for age, gender,

Univariate and multivariate hazard ratios for primary endpoint of death/transplant according to presence or absence of each antibody. Statistically
significant results are in bold type. *Counts of <5 suppressed to maintain anonymity
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Kaplan-Meier survival curves for death/transplant according to antibody for the three antibodies showing statistically significant differences in sur-
vival on both univariate and multivariate analysis

Time trends in % predicted FVC in a) MDA5, b) PL7, and c) Jo1 using multi-level mixed effects models for repeated measures over time, showing
slow improvement in MDA-5 FVC, whereas PL-7 deteriorates.
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ethnicity, presence of overlap CTD/malignancy, smoking and site. Regression models were also used to observe trends in
lung function parameters over time.

Results: Of 430 included patients, 68% were female, 46% were of White ethnicity. 81% met IIM criteria, 19% were IPAF.
Mean follow up duration was 4.3 years. Common antibodies were to Ro52, Jo1, PL12, MDA5 (n=195, 126, 44 & 32 respec-
tively). 10% had evidence of pulmonary hypertension within 1 year of diagnosis, 4% had malignancy within 3 years. Baseline
characteristics of survivors vs fatal cases at 2 years showed survivors were younger (51.4 vs 61.7 years), more likely to have
never smoked (69% vs 44%), less likely to have been hospitalised at diagnosis (15% vs 52%) and had a lower Charleson
Comorbidity Index. Survivors had lower CRP, higher CK & higher baseline FEV1/FVC/TLCO. Imbalance in age, BMI, CK
and comorbidity status were seen across antibody groups. MDA5 had the highest adjusted hazard ratio (HR) for mortality
of 4.59 (95%CI 2.10-10.01). Kaplan-Meier curve shows high early mortality in this group. Anti-synthetase antibodies (ARS)
carried a reduced risk of mortality (HR 0.63), however individually Jo1 had low HR (0.61, 95%CI 0.4-0.87) and PL7 had high
HR (2.07, 95%CI 1.44-2.99). RNP showed worse prognosis on adjusted analysis (HR 1.88, 95%CI 1.25-2.84) (Table 1).
Regression models suggest that compared to other antibodies, %pred FVC in MDA5 improves over the first 3 years, in
PL7 it drops, and in Jo1 it is no different (Figure 1). MDA5 % pred FEV1 also showed improvement, but in Ku it was lower
than other antibodies from 21 months. There were no significant differences in % pred TLCO between antibodies.

Conclusion: There is strong evidence that antibody status associates with clinical outcomes, both in terms of progression of
lung disease andmortality, suggesting pathogenetic differences. MDA5 predicts a high risk of death early on in disease course,
whilst Jo1 associates with lowermortality. PL7 and RNPwere additional antibodies associating with higher mortality. Difference
between Jo1 and PL7 highlights variation within anti-synthetase syndrome. Paradoxically, if an MDA5 positive person survived
the early disease phase, there was evidence that lung function can recover, which may reflect different MDA5 subpopulations.

Disclosure: J. Hannah: None; A. Lawrence: None; J. Martinovic: None;M. Naqvi: None; S. Ali: None;C. Stock: None;
C. Owens: None; A. Devaraj: Boehringer-Ingelheim, 2, Brainomix, 2; L. Pollard: None; S. Agarwal: None; B. Atienza-
Mateo: None; A. Patel: None; A. West: None; K. Tinsley: None; H. Robbie: None; F. Chua: None; B. Lams: None;
A. Wells: Boehringer-Ingelheim, 2, 6, Roche, 2, 6, Veracyte, 2, 6; S. Norton: Janssen, 6, Pfizer, 6; J. Galloway: AbbVie,
2, 5, 6, AstraZeneca, 5, Biogen, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6;
E. Renzoni: None; P. Gordon: Celltrion, 12, Support to attend EULAR conference 2023, Galapagos, 1.
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Background/Purpose: Dermatomyositis (DM) is an autoimmune myopathy responsible for muscle weakness associated
with decreased quality of life and increased mortality. DM muscular histology is characterized by specific lesions of perifas-
cicular fibers consisting of atrophy, type I interferon (IFN-I) signature, expression of major histocompatibility complex class
I (MHC-I) and mitochondrial dysfunctions (1). The origin of these lesions is not understood. Current treatments are empirical,
partially effective, expose to a risk of side effects and present a high rate of relapse upon discontinuation. The objective of the
study was to identify innovative therapeutic strategies for DM, based on the identification of the molecular pathways that
underlie perifascicular fibers lesions and the repositioning of drugs already approved in humans.

Methods: To reveal the molecular pathways underlying DM perifascicular fibers lesions, perifascicular and endofascicular
fibers from muscle biopsy of 19 patients with recent and untreated myositis (DM, other myositis) or without myopathy were
microdissected by laser, their transcriptome was established by RNA sequencing and analyzed by bioinformatic methods.
To identify innovative therapeutic strategies based both on DM pathophysiological mechanisms and on existing drugs, the
transcriptomic signature specific to DM perifascicular fibers obtained by microdissection experiments was used for a drug
repositioning analysis as described by Karatzas et al. (2). To validate the predications obtained, the effect of drug candidates
already used in humans was tested in in vitro and in vivo preclinical models: in 1) cultured human muscle cells treated with
IFN-β and in 2) a mouse model of myositis experimentally induced by immunization against skeletal muscle fast-type C
protein.

Results: Transcriptomic analysis of patient’s muscle fibers combined with topographic information (perifascicular VS endo-
fascicular localization) revealed that a proteasome deregulation predominant in the perifascicular fibers is a hallmark of
DM. The integration of 3 computer databases of drug repositioning allowed the identification of 9 molecules predicted to
reverse the pathological signature of the DM perifascicular fibers. The drug with the highest therapeutic potential was a pro-
teasome inhibitor (Ixazomib). A second proteasome inhibitor (MG-132) was also identified. 2 drugs already used for DM
(prednisolone and a JAK inhibitor) was identified with a lower therapeutic score. In the cellular model (human myotubes
treated with IFN-I), ixazomib reversed the atrophy, IFN-I signature, MHC-I expression and mitochondrial dysfunctions
induced by IFN-β treatment. In the mouse model of myositis, ixazomib restored muscle strength and decreased blood cre-
atine kinase level.

Conclusion: Proteasome inhibition could be a new effective therapeutic strategy for DM.

(1) Meyer et al. 2017. IFN-β-Induced Reactive Oxygen Species and Mitochondrial Damage Contribute to Muscle Impairment
and Inflammation Maintenance in Dermatomyositis. Acta Neuropathol. 134 (4): 655-66. < ! (2) Karatzas et al. 2019. An Appli-
cation of Computational Drug Repurposing Based on Transcriptomic Signatures. Methods Mol Biol 1903, 149-177.

Disclosure: L. Debrut: None; M. Giannini: None; C. Keime: None; D. Rovito: None; B. Lannes: None; A. Charles:
None; D. Metzger: None; B. Geny: None; G. Laverny: None; A. Meyer: None.
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Background/Purpose: Muscle weakness in inflammatory myopathies (IIM) is due to muscle-edema, atrophy and fatty-
infiltration among which edema is the predominant cause at baseline. Some IIM pateints do not achieve full muscle power
even with immunosupressive treatment which mainly targets edema. Serial changes occuring in skeletal muscles visualized
on thigh MRI can help understand the failure of complete recovery. Role of Dual energy X-ray Absorptiometry (DXA)
assessed skeletal muscle compositon as outcome measure in IIM was not studied previously.

Objectives:To see the changes in skeletal muscle composition over 6 months in IIM patients using imaging and to assess
the agreement of MRI and DXA scores with each other and with clinical outcome measures

Methods: Patients satisfying 2017 ACR-EULAR classification criteria for IIM were prospectively enrolled. All patients under-
went thigh MRI(t-MRI) STIR and T1 weighted sequences (axial and coronal) at baseline, 3 and 6 months and DXA scan at
baseline and 6 months. Manual muscle testing-8(MMT-8), Functional index-3(FI-3), 2-minute walk distance (2MWD) were

MMT-8 - Manual Muscle testing-8; PhyGA - Physician Global assessment; PGA - Patient Global assessment; HAQ-DI - Health assessment Ques-
tionnaire Disability index; EMGA- Extra muscular Global assessment; FI-3- Functional Index-3; 2MWD- 2 minute walking distance
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assessed at baseline, 3 and 6 months. t-MRI was scored using a semi-quantitative score for muscle edema, fascial edema,
muscle atrophy and fatty infiltration. Friedman test was used to compare variables at baseline, 3 and 6 months and Spear-
man correlation was done for agreement of MRI and DXA scores with each other and clinical outcome measures.

Results: 17 patients (12 females) were enrolled and all of them completed 3-months follow-up while only 13 completed
6-months follow-up. Median (IQR) age was 38 (27-46) years, disease duration was 6 (2-24). The study group comprised
of 10 dermatomyositis, 5 antisynthetase syndrome and 3 immune mediated necrotizing myopathy patients MRI assessed
muscle-edema and fascial-edema decreased significantly and fatty-infiltration increased significantly (p < 0.01) from baseline
to 3-months. Muscle atrophy showed no change. Improvement in MMT-8 and 2MWD was significant between baseline and
3-months(p< 0.001) whereas FI-3 continued to improve till 6-months(p< 0.001) (Table 1). At baseline MMT-8(r=-0.631;
p< 0.01), FI-3(r=-0.698; p< 0.01) and 2MWD (R=-0.485; p< 0.05) negatively correlated with only muscle edema. At
3-months MMT-8 and 2MWD negatively correlated with muscle-edema (r=-0.673, r=-0.591), atrophy (r=-0.732, r=-0.577)
and fatty-infiltration (r=-0.575, r=-0.743) (p< 0.05) respectively (table 2). MRI fatty-infiltration score and atrophy score did
not correlate with DXA assessed leg fat percentage and appendicular mass/ht2 respectively at baseline but had significant
correlation (p< 0.05) at 6- months (Figure 1).

Conclusion: In IIM, edema decreased but fatty infiltration increased significantly in first 3-months. DXA assessment of fat
and lean mass did not agree with MRI atrophy and fatty infiltration at baseline probably due to concomitant muscle edema.

Disclosure: M. Gorijavolu: None; C. Kavadichanda: None; R. Ananthakrishnan: None; C. Mariaselvam: None;
M. Thabah: None; V. Negi: None.
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Background/Purpose: Anti-melanoma differentiation-associated gene 5 (anti-MDA5) antibody dermatomyositis typically
expresses rapidly progressing interstitial lung disease (RP-ILD) and ulcerative skin lesions, with or without muscle involve-
ment. There is a lack of understanding on early diagnosis and treatment to avoid untoward outcomes. Our objective was

Flow Diagram Showing Study Population
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to identify distinguishing clinical and laboratory features to assess disease progression amongst a diverse cohort with anti-
MDA5 dermatomyositis based on serologic, histopathologic, and radiographic status.

Methods:We studied the disease phenotype in a racially diverse juvenile and adult population with anti-MDA5 dermatomy-
ositis at our institution through a retrospective chart review. We identified 194 dermatomyositis patients, 21 of whom were
MDA5 antibody positive. Data were analyzed by Fischer’s exact test and ANOVA.

Results: Twelve adult patients represented 8% of all adult dermatomyositis cases (12/148) and 9 represented 19 % of the
pediatric dermatomyositis cases (9/46). In adult patients, the mean age of disease onset was 45.2 years (SD 14.4 years).
Nine adult ILD cases were noted, of which 2 were RP-ILD. The presence of the Ro52 antibody was associated with rapid
disease progression. In the pediatric group, the mean age of onset was 6.6 years (SD 4.9 years). All children had muscle
weakness, and 5 had ILD. Myositis was noted to be more prevalent in the pediatric population, compared to adults respec-
tively (9/9 Vs. 4/12 cases; p=0.05). ILD was statistically significant in the African American population (9/10 Vs. 5/11 cases,
p=0.03) and of these 3 cases had fatal RP-ILD. The combined mortality rate of 14.2% was more favorable than the 40-60%
reported in the literature.

Conclusion: The general disease characteristics of our cohort were similar in both adult and pediatric patients except for
myositis, which was more common in the pediatric population. The incidence of ILD was higher in adults, especially in the
African American population who had worse outcomes. The rapid escalation of therapy and use of rituximab may have
improved our outcomes over historic controls.

Disclosure: S. Koyoda: None; D. Wahezi: None; X. Xie: None; A. Kumthekar: None; C. Tagoe: None;
B. Ayesha: None.

Ulcerative Skin Lesion in MDA-5 Dermatomyositis

2281



Abstract Number: 1164

Can We Differentiate Patients with Dysferlinopathies and Inflammatory
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Background/Purpose: Immune-mediated myopathies (IMM) are a heterogeneous group of diseases characterized by
inflammation and muscle weakness; among their differential diagnoses are the dysferlinopathies, which are autosomal
recessive neuromuscular disorders caused by mutations in the DYSF gene that present muscle weakness and significant
increase of CK, just like IMM. The aim of this research is to determine the sonographic differences between dysferlinopathies
and immune-mediated myopathies and whether these allow their classification.

Methods: Observational, cross-sectional, and analytical study in which we evaluated 20 muscles from 11 patients with dys-
ferlinopathies and 11 with IMM. They were matched for age, sex, and time of disease evolution. Clinical and laboratory vari-
ables were analyzed. GE LOGIQTMe equipment with a 4-12 MHz linear transducer was used, and the thickness of each
muscle was measured. A semiquantitative scale evaluated elementary lesions: atrophy, edema, power Doppler, and the
Heckmatt scale (0-4) was calculated. Descriptive statistics were performed. Finally, discriminant analysis was performed
to determine which ultrasound variables best predicted the diagnoses.
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Results: A total of 40 muscles were evaluated, finding a greater degree of atrophy and a higher Heckmatt scale in patients
with dysferlinopathies compared to MII (Table 1). Discriminant analysis showed that the set of 3 muscles, Right biceps/
brachialis (BB), Right quadriceps (CD), and Gastrocnemius/right soleus (GC), had a diagnostic accuracy of 100% (sensitivity
100%, specificity 100%, canonical coefficient 0.733 p=.000). We present a set of 2 formulas that allow classifying with the
highest score according to the measurement of the muscles in group 1 (dysferlinopathy) or group 2 (MII). Finally, a COR anal-
ysis was performed to determine the cut-off points of each muscle to classify as dysferlinopathies.

Conclusion: The study of 3 muscle groups (BB, CD, GC) presents high diagnostic accuracy in differentiating dysferlinopa-
thies from MII, especially when no genetic study or antibodies are available and diagnostic doubt exists.

Disclosure: C. Soto-Fajardo: None; S. Solorzano Flores: None; A. Angeles-Acuña: None; F. Carranza Enriquez:
None; R. Escobar-Cedillo: None; S. Renan-Leon: None; K. Arias Callejas: None; A. Enriquez-Luna: None;
G. Ramon-Diaz: None; C. Pineda: None.

Abstract Number: 1165

Long-term Changes in Lung Function in Melanoma Differentiation-
associated Protein 5 (MDA5) Antibody Positive Dermatomyositis
Patients: Experience of a Single Center Longitudinal Cohort in North
America

Jenice Cheah1, Sangmee Bae2, Tiffany De Leon2, Yuna Lee1 and Christina Charles-Schoeman3, 1University of California
Los Angeles, Los Angeles, CA, 2UCLA Rheumatology, Los Angeles, CA, 3UCLA Medical Center, Santa Monica, CA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Interstitial lung disease (ILD) associated with antibodies to melanoma differentiation-associated pro-
tein 5 (MDA5 ab) in patients with dermatomyositis (DM) has been associated with a rapid decline in lung function and high
mortality early in disease. The current work evaluated long-term changes in lung function in a longitudinal MDA5 ab positive
DM cohort in North America.

Methods:We identified DM patients with MDA5 ab in a single center longitudinal cohort of 355 adult patients with idiopathic
inflammatory myopathies (IIM). Patient clinical characteristics and longitudinal pulmonary function tests (PFT), echocardio-
grams, and high-resolution computed tomography (HRCT) chest scan results were collected by chart review.

Results: 30 DM patients (8.5%) of the IIM cohort had confirmed positive MDA5 ab testing. The clinical characteristics of
patients with ILD (n=24, 80%) and without ILD (n= 6, 20%) by HRCT are shown in Table 1. Patients without ILD were youn-
ger and more likely to present with inflammatory arthritis. Patients with ILD had an aggressive disease phenotype with 75%
(22/24) requiring initial hospitalization. Two ILD patients died of rapidly progressive ILD within 3 months of cohort entry. ILD
patients were treated predominantly with combination immunotherapy (Table 1) during longitudinal follow-up and remained
on combination immunotherapy with 3.1 ± 1.3 (mean ± SD) individual therapies at the last follow-up visit available for this
analysis. Non-ILD patients remained on a mean combination of 2.0 ± 1.3 therapies at the last follow-up visit (p =0.06 vs
ILD group). 18 ILD patients had short-term (�2 yr) follow-up PFT data available (1.8 ± 0.6 years from baseline PFT), and
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10 ILD patients had both short-term (�2 yr) and long-term follow-up PFT data available (2.0 ± 0.6 and 6.8 ± 3.4 years from
baseline PFT, respectively).In analysis of both cohorts, significant improvements in % predicted DLCOHg, FVC, and FEV1
were noted over time (Tables 2-3). In the long-term cohort, continued improvement in pulmonary function beyond the initial
follow-up visit at �2 years with progressive increases in % predicted DLCOHg, FEV1, and FVC at � 7 years were noted
(Table 3).

Conclusion: A low mortality rate and significant improvements in pulmonary function over long-term follow-up were
observed in a North American cohort of MDA5 ab positive patients with ILD treated predominantly with combination immu-
nomodulatory therapy. These results emphasize the importance of early identification and aggressive treatment of MDA5 ab
positive DM patients with ILD who may have reversible impairment in lung function.
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Background/Purpose: During the COVID-19 pandemic, there were growing concerns regarding the impact of SARS-
CoV-2 on not only patients with rheumatic diseases but also the national hospital system. Research from prior studies on
rheumatic and musculoskeletal diseases have identified higher rates of COVID-19 infection and higher mortality rate on a
global scale; however, there is scant information on the economic burden on patients and the hospital system. In our study,
we aim to analyze the demographic trend and inpatient hospital impact in the United States among patients admitted with
concomitant COVID-19 infection and polymyositis.

Methods: We used the National Inpatient Sample (NIS), which is the largest public inpatient database of community hospi-
tals, from 2020 and extracted adult patients (age 18 years and older) with the principal diagnosis of COVID-19 and second-
ary diagnosis of polymyositis based on the International Classification Disease version 10 (ICD-10) codes. All diagnoses
were weighted to be nationally representative. Demographic characteristics, length of stay, hospitalization cost, and co-
morbidities were analyzed using STATA, version 17. Pearson chi-squared test was used to compare categorical variables
and studentt-test was used to compare continuous variables. Multivariable logistic regression was used to compare mortal-
ity with p-value set at < 0.05 for statistical significance.

Results: 32,355,827 hospitalizations were included in the NIS 2020 database and 1,644,600 patients met our inclusion cri-
teria. 365 patients with COVD-19 and polymyositis were admitted in 2020. Patients with COVID-19 as a primary diagnosis
and polymyositis as a secondary diagnosis had a 1.98 times higher mortality than those with a diagnosis of COVID-19 alone
(OR: 1.98, 95% CI: 1.15-3.42, p=0.01). COVID-19 cohort had average age of 63 years and 52.1% male compared to
COVID-19 and polymyositis cohort who had average age of 62 years and 68.5% female. For COVID-19 patients, they were
predominantly White, average hospital stay of 8days,and hospital cost $91,446. For COVID-19 and polymyositis cohort,
they had a greater percentage of Black patients, predominantly female, average hospital stay of 8 days, and hospital cost
$106,700. For co-morbidities, COVID-19 and polymyositis patients had a higher percentage of coronary artery disease
and previous myocardial infarction (Table 1).

Conclusion: Both cohorts were predominantly treated at large teaching hospitals, approximate mean age of 60 years old,
and over half of each cohort had hospital cost greater than their median household income. Despite these similarities
between both groups, patients with pre-existing diagnosis of polymyositis with concomitant COVID-19 infection had almost
double the inpatient mortality compared to patients who were hospitalized for COVID-19 alone. Our study highlights the
importance of targeting at-risk patient demographics, particularly Black women who were more likely to be hospitalized
for concomitant polymyositis and COVID-19 infection. This study not only augments prior research on inflammatory myop-
athy and COVID-19 infection, but also underlines the increased mortality risk and hospital cost in the American population.
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Table 1: Baseline characteristics of COVID-19 patients with and without polymyositis
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Background/Purpose: MDA5-DM is characterized by high mortality due to rapid progressive ILD. We reported that in
MDA-5DM, (1) RIG-1-like receptor signaling is enhanced, (2) antiviral responses are also enhanced, and (3) the key for sur-
vival is suppression of RIG-I-like and IFN signaling (ACR2022, Oral 0508).Our experience with an autopsy case suggests
that uncontrolled activation of macrophages may play a role in the etiology of ILD. Recently, it has been reported that tacro-
limus (TAC) and cyclophosphamide (CY) combination therapy (TC-Tx) administered early in the course of the disease
improved the prognosis, however, some cases could not be saved.

Therefore, we devised BRT therapy (BRT-Tx).The regimen of the treatment combines baricitinib (BAR), which inhibits GM-
CSF and IFN signaling and effectively suppresses uncontrolled macrophages, with rituximab (RTX) and TAC, which rapidly
inhibits B cell-T cell interaction and ultimately prevents anti-MDA5 antibody production. In this report, we determine the dif-
ferences in gene expression between BRT- and TC-Tx for MDA5-DM patients in peripheral blood.

Methods: Transcriptome of peripheral blood from 6 MDA5-DM (TC: 3, BRT: 3) patients with multiple poor prognostic fac-
tors were analyzed. Differentially expressed genes (DEGs) were identified between pre- and 2-3 months after treatment.
Geneontology (GO), clustering, and gene set variation analysis(GSVA) were performed for the DEGs. As one BRT case
was added since our last year’s presentation, we reanalyzed the difference between surviving and fatal cases. The IFN sig-
nature was scored separately for Types 1, 2, and 3, and the changes between pre- and post-treatment were investigated.

Results: Two of three cases with TC died during treatment, while all three cases on BRT recovered. Cluster analysis of DEGs
separated fatal cases from survivors, not by the type of treatment. Comparing surviving and fatal cases, GO analysis
revealed that the immune system via immunoglobulins and B cells was significantly suppressed in surviving cases. GO anal-
ysis of DEGs in each therapeutic group showed that expression of B cell-related genes were significantly suppressed after
BRT-Tx. Meanwhile, TC-Tx significantly suppressed such pathways as cell proliferation, and was less specific for the target
cells than BRT-Tx. The changes in IFN signature score after treatment showed an increase in type 2 and 3 IFN scores in all
fatal cases and an increase in type 1 IFN score in one fatal case.

Conclusion: BRT-Tx significantly suppressed gene expression associated with B cells, while TC-Tx was characterized by low
specificity of therapeutic targets. Comparison of surviving and fatal cases revealed that the combination of RTX was a key to suc-
cess, as suppression of the immune system via immunoglobulins and B cells is the critical for survival. Analysis of the IFN signa-
ture revealed an increase in the IFN score after treatment in fatal cases, indicating that the combination of BAR is beneficial. The
superiority of BRT-Tx seems clear from the fact that all patients survived while only one/three patients survived with TC therapy.
This regimen is also superior to the existing TC regimen in terms of cytotoxicity and can become the standard of care in the future.

Disclosure: Y. Koyama: AbbVie/Abbott, 5, 6, Asahikasei, 6, Ayumi, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 5, Mitsubishi Tanabe, 6, Novartis, 5; Y. Sato: None; Y. Nakai: None;
M. Tokunaga(Sakamoto): None.
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Barbara Zucker School of Medicine at Hofstra/Northwell, Great Neck, NY, 2Donald and Barbara Zucker School of
Medicine at Hofstra/Northwell, Fort Lee, NJ, 3Donald and Barbara Zucker School of Medicine at Hofstra/Northwell,
Manhasset, NY
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Background/Purpose: ILD is a major cause of morbidity and mortality in IIM. The diagnosis and progression of ILD often
relies on high resolution computed tomography (HRCT) and pulmonary function tests (PFT). The goal of this study is to
assess the agreement between functional and radiological changes longitudinally in patients with IIM-ILD.

Methods: This is a retrospective study on patients in the Northwell Myositis cohort. All patients met 2017 EULAR/ACR clas-
sification criteria for IIM. ILD diagnosis was identified by chart review and by presence of NSIP, COP/BOOP, UIP, and
unspecified patterns on HRCT. We included 22 patients who had >2 corresponding HRCT and PFT, performed
within 6 months of each other. Qualitative ILD patterns are reported using descriptive statistics.

Baseline FVC, FEV1, and DLCO values were collected, and percent changes were calculated for subsequent PFTs from
baseline. Improvement or worsening was defined as ≥ 10% increase or decrease in 1 variable with no more than 5%
decrease or increase in other variables. HRCT scans were categorized as improved, stable or worsened compared to the
previous scan per radiologist assessment.

There were 65 matched HRCT/PFT pairs, ranging from 2 to 5 pairs per patient. Using initial HRCT and PFT as baseline,
improvement, stability or worsening were assessed for 43 matched pairs using the above definition. Kappa statistics was
calculated to measure the agreement between the changes seen on PFT versus HRCT.

Results: A total of 22 patients with median age of 57.5 years were included in the study. The average follow-up time was
5 years (range: 1-13years). The most common HRCT finding at baseline was bilateral groundglass opacities (77.3%,
17/22), followed by reticular opacities (36.4%, 8/22). The most common initial immunosuppressive agent in addition to ste-
roid was mycophenolate mofetil (54.5%, 12/22), followed by methotrexate (18.2%, 4/22), azathioprine (9%, 2/22), and ritux-
imab (9%, 2/22). Two patients received steroids alone and 1 patient declined treatment.

At baseline, mean FVC was 67% (SD:19. 3), mean FEV1 was 68.6% (SD:21.1), mean DLCO was 48.5% (SD:16.9). On PFT,
13.6% (3/22) patients worsened, 27.3% (6/22) were stable, and 59.1% (13/22) improved. On HRCT, 22.7% (5/22) patients
worsened, 54.5% (12/22) were stable, 22.7% (5/22) improved.

Table 1 showed HRCT and PFT status change
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Agreement of improvement, stability or worsening for the follow-up pairs of HRCT and PFT is shown in Table 1. Kappa coef-
ficient between these pairs was 0.071 (SE = 0.102, 95% CI -0.129 to 0.272), indicating poor agreement. When analysis was
performed by combining improved and stable in one category, the coefficient marginally increased to 0.192 (SE = 0.181,
95% CI -0.129 to 0.272)

Conclusion: When comparing the agreement of HRCT and PFT to assess change in ILD status over time in this study, we
found that more patients showed improvement on PFT than HRCT. While PFT was more likely to detect improvement,
HRCT was more likely to document stability. The poor agreement between functional and radiological changes demon-
strated in this study suggested the deficiency in current methods for monitoring ILD progression. More
sensitive modalities are needed to detect change over time in patients with immune-mediated ILD.

Disclosure: S. Narain: None; C. Hu: None; M. Liu: None; H. Vashistha: None; K. Shargani: None; G. Marder: None.
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Background/Purpose: Our study depicted the mortality and independent risk factors of IIM patients in a large multi-center
prospective registry cohort in China.

Methods: Patients registered before 31st, December 2021 in the Chinese Rheumatism Data Center-Myositis Registry
(CRDC-MYO) were included. Juvenile patients, patients with malignancy at baseline, or patients complicated with other
CTD were excluded. Baseline and follow-up data were collected from CRDC-MYO registry database. Death information
was obtained from the Chinese Center for Disease Control and Prevention’s disease surveillance points system. Kaplan-
Meier Curves and Log-rank test was used to compare the mortality. Univariable and multivariable Cox hazards regression
analysis were used to identify potential risk factors for death.

Results: 4534 IIM cases were finally enrolled, including 2902 dermatomyositis (64.0%), 592 polymyositis (13.1%), 927 anti-
synthetase syndrome (20.4%), and 113 immune-mediated necrotising myopathy (2.5%). 510 deaths in total were recorded.
The cumulative survival at 1, 3, 5 and 10 years were 92.6%, 88.6%, 86.2%, and 80.5% (Figure 1a). Significant differences
(P< 0.05) in survival between different subgroups (Figure 1b) as well as different myositis-specific antibodies were confirmed
by log-rank test (Figure 1c). Malignancy (18.8%), interstitial lung disease (18.8%), cardiovascular diseases (18.8%), and
infections (18.6%) were the most common causes of deaths (Figure 2a). We observed a shift in the predominant causes
of death from pulmonary interstitial disease and infection within the initial three-year period to tumor and cardiovascular
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diseases in the subsequent years as the follow-up time extended (Figure 2b). There is significant variation in the composition
of causes of death among myositis patients with different antibodies (Figure 2c). Patients with positive anti-TIF1γ antibody
commonly succumb to malignancies, whereas patients with positive anti-MDA5 antibody and anti-Jo-1 antibody frequently
experience mortality due to interstitial lung disease. Multivariable Cox regression analysis confirmed male (HR=1.53, 95%CI
1.27-1.83), ferritin≥420ng/ml (2.95 [1.85-4.71]), lymphocytopenia (1.89 [1.51-1.38]), ILD (1.28 [1.02-1.60]), anti-MDA-5
antibody (1.53 [1.21-2.20]), and anti-TIF1γ antibody (1.75 [1.16-2.64]) as independent risk factors, and anti-Jo-1 antibody
(0.56 [0.40-0.78]) as protective factor for mortality after adjusting for age (Figure 3).

Conclusion: Patients with positive anti-MDA5 antibody exhibited the most rapid decline in survival rate during the first year,
whereas patients with anti-TIF1γ antibody had a worse prognosis over a longer follow-up period. This might be attributed to
the fact that causes of mortality among myositis patients vary over time, with anti-TIF1γ-positive patients being more sus-
ceptible to malignancies. In addition to interstitial lung disease, myositis-specific antibodies appeared to exert a more deci-

Figure 2 a. Death causes of IIM patients in CRDC-MYO registry. b. Death causes during various follow-up periods. c. Death causes among
patients with varying myositis-specific antibody profiles.

Figure 3 Independent risk factors for death after adjusting for age using multivariable Cox regression analysis.

Figure 1 Kaplan-Meier curves for: a. the entire idiopathic inflammatory myositis patients in Chinese Rheumatism Data Center-Myositis Registry
(CRDC-MYO); b. patients in different myositis subtypes; c. patients with different myositis-specific antibodies.
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sive influence on the prognosis of myositis patients compared to other clinical manifestations. This suggests that future clas-
sification of myositis patients based on myositis-specific antibodies might be more rational.

Disclosure: L. Peng: None; P. Yin: None; M. Li: None; Q. Wang: None; Y. wang: None; S. Zhou: None; c. wu: None;
J. zhao: None; D. xu: None; M. Li: None; x. Zeng: None.
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Background/Purpose: Although the prognosis of Idiopathic Inflammatory Myopathies (IIMs) has noticeably improved over
time, their chronicity may still expose a considerable number of patients to the development of persistent damage. The purpose
of the study was a retrospective analysis of damage accrual in a monocentric cohort of IIM patients, with the aim of also finding
possible correlations with epidemiological and clinical data and assessing the impact of damage on patients’ quality of life (QoL).

Methods: Consecutive adult patients with a diagnosis of IIM (2017 EULAR/ACR criteria) for at least one year and regularly fol-
lowed at our Myositis Clinic were recruited. Demographic and clinical features were recorded. At the last follow-up, the Myositis
Damage Index (MDI) was applied. IIM activity was evaluated according to the International Myositis Assessment and Clinical
Studies Group Disease Activity Core Set Measures. To investigate QoL, patients were asked to fill in generic Patient Reported
Outcomes (PROs). Results were reported as mean±SD or median (IQR) for continuous variables and as percentage for cate-
gorical variables. Intergroup comparisons were assessed by using chi-square andMann-Whitney tests, as appropriate. Spear-
man’s coefficient was used to analyse correlations between variables. P values < 0.05 were considered significant.

Results: Eighty IIM patients were enrolled. Demographic and clinical features of the cohort are shown in Table 1. Overall,
78 patients (97.5%) developed at least one item of damage. Using the MDI tool, the damage was represented as follows:
global damage VAS 0.75 (0.92); MDI extent of damage score 10.8% (±6.9); MDI severity of damage score 8.2% (10.0). As
expected, damage correlated positively with patients’ age (r=0.467, p< 0.001) and disease duration (r=0.302, p=0.007). A
greater damage was associated with cumulative muscle (p=0.044) and oesophageal (p=0.005) involvement. A positive cor-
relation emerged between damage and the cumulative dose of glucocorticoids (r=0.404, p=0.003), even when adjusted for
patients’ age. Correlations were also found between a greater damage accrual and a history of treatment with mycopheno-
late mofetil (p=0.039), cyclophosphamide (p=0.045) and immunoglobulins (p=0.007). Among disease activity measures,
damage correlated with Physician and Patient Global Assessment, Health Assessment Questionnaire (all r≥0.322,
p≤0.015) and Manual Muscle Testing-8 (r< -0.436, p< 0.001) at the last follow-up. As for patients’ QoL evaluated by PROs,
a higher global damage correlated negatively with several domains of the Short Form-36 and with fatigue assessed by the
Functional Assessment of Chronic Illness Therapy (all r≤-0.332, p≤0.021) and positively with the depression subscale score
of the Hospital Anxiety and Depression Scale and with activity impairment assessed by the Work Productivity and Activity
Impairment Questionnaire (all r≥0.367, p≤0.023).
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Conclusion: IIMs are conditions burdened by a significant damage accrual that can lead to disability and significantly impact
patients’ QoL, emphasising the need for appropriate strategies to reduce its accumulation, that still represents an unmet
need for these patients.

Disclosure: C. Cardelli: None; S. Barsotti: None; E. Laurino: None;M. Diomedi: None; F. Fattorini: None; A. Tripoli:
None; L. Carli: None; M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK),
2, Otsuka, 2, UCB, 2.
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Background/Purpose: Myocarditis in idiopathic inflammatory myopathies (IIM) is poorly understood despite its associated
morbidity and mortality. As manifestations of myocarditis can be mild or subclinical in IIM, early detection is crucial to inform
clinical decision-making. Currently, there is a paucity of guidance on optimal myocarditis screening among IIM patients, and
there is a critical need to enhance early detection of this potentially fatal disease manifestation to improve clinical outcomes.
Thus, we sought to prospectively screen newly diagnosed IIM patients in a rigorously phenotyped cohort to (i) determine the
prevalence of myocarditis, (ii) identify risk factors associated with myocarditis and (iii) assess the utility of baseline serum car-
diac biomarkers as initial screening to inform the need for advanced cardiac evaluation

Methods: Consecutive patients with a clinician verified new diagnosis of IIM based on either ACR/EULAR or Bohan and
Peter classification criteria for IIM evaluated at a single center were recruited from 7/1/2022-3/30/2023; new diagnosis
was defined as within one year of symptom onset. IIM subgroups ofpolymyositis (PM), dermatomyositis (DM), anti-
synthetase syndrome (ASyS), immune-mediated necrotizing myopathy (IMNM), and overlap systemic sclerosis (SSc)/myo-
sitis were included; those with inclusion body myositis were excluded. Eligible patients underwent cardiac serum biomarkers
(troponin I/high-sensitivity troponin and NT-proBNP), electrocardiography, transthoracic echocardiogram (TTE) and cardiac
MRI (cMR). Lake Louise Criteria was used for the diagnosis of myocarditis by cMR requiring 2 of 3 positive criteria for

Table 1. Clinical characteristics of 26 newly diagnosed IIM patients stratified by presence/absence of myocarditis
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evidence of hyperemia, edema, and myocardial necrosis/fibrosis. Clinical cardiac events, including heart failure events,
arrhythmia events, cardiac hospitalization and death were monitored throughout follow up to 6/7/2023.

Results: Among 26 patients, 85%were female (22/26) and the most common diagnosis was that of overlap SSc/IIM (11/26;
42%) followed by IMNM (6/26; 23.1%). 15/26 (57.7%) had elevation in at least one serum biomarker, most commonly tropo-
nin I (13/15; 86.7%). 6/26 (23.1%) patients met Lake Louise Criteria by cMR for myocarditis. When compared to patients
without myocarditis, those with myocarditis had numerically higher median CK (U/L) (2075.00 [IQR 336-4206] versus1201.5
[IQR 178-8435.5], p=0.71) and more frequently had elevations in both cardiac biomarkers (100% versus 21%; p=0.01)
(Table 1). Among those with myocarditis, anti-Ku was the most common autoantibody (3/6), followed by anti-Scl70, anti-
PL12 and anti-Zo (1/6 each). All patients with myocarditis received escalation in immunosuppressive therapy. Three patients
(all with myocarditis) experienced clinical cardiac events; two were admitted for heart failure, while the other experienced
arrythmia.

Conclusion: The frequency of myocarditis in this cohort was 23%. SSc/IIM overlap was the most prevalent subgroup
among patients with myocarditis, suggesting that these patients may be at greater risk. All patients with myocarditis were
positive for both cardiac biomarkers, which may represent a useful initial screening tool to inform the need for advanced car-
diac imaging.

Disclosure: C. Connolly: None; J. Lovell: None;M. Chung: None; B. Adler: None; J. Albayda: Amgen, 5, Janssen, 5;
E. Tiniakou: None; C. Mecoli: None; S. Zimmerman: None; L. Christopher-Stine: None; N. Gilotra: Kiniksa Pharma-
ceuticals, 2; J. Paik: None.
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Background/Purpose: Our aim was to explore whether maintenance of remission in patients with idiopathic inflammatory
myopathy (IIM) depends on glucocorticoids (GCs) after achieving remission. Therefor we aimed to evaluate long-term out-
comes after GC-free remissions in patients with IIM and to determine factors associated with relapses. Secondly since the
IMACS criteria for remission and relapse in IIM had not been fully validated [1], we examined their compatibility with state-
ments of physicians.
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Methods: Data from prospectively followed patients with IIM in the Swedish Rheumatology Quality Register (SRQ) fulfilling
the EULAR/ACR classification criteria were extracted and analyzed. For compatibilities of the definition of IMACS-remission,
we investigated whether changes in IMACS core sets (CK, MMT8, extramuscular disease activity, patient-/physician-global
assessment score (Pt-GA/Ph-GA), and health assessment questionnaire (HAQ)) were within 15% between 6 months before
and after the physician’s statements of remission/inactive [1].

Relapse was defined as either fulfilling IMACS criteria for relapse (within 20–30% changes in a month) [1] or administration of
GC/immunosuppression (IS), which were validated against IMACS relapse criteria. Furthermore, to increase the sensitivity of
relapse, a modified IMACS (mIMACS) criteria for relapse was defined as not only changes every month but also changes

Steel-Dwass test for multiple analysis, Mann-Whitiney U test, Fisher’s exact test. References: 1) Arthritis Rheum. 2005;52(9):2607-15.

Relapse determined by monthly changes (1, IMACS criteria, blue arrows, red circle), or changes from remission to a time point (2, modified IMACS
criteria [mIMACS], orange arrows, blue circle).
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from remission to a visit (Fig. 1). Relapses were examined for up to 14 years, and factors affecting relapses were also
explored using logistic regression analyses.

Results: Of 697 patients with IIM, 192 patients were excluded because of lacking outcome data, 169 patients were identi-
fied with GC-free remission. Their IMACS core sets were not worsened over 6 months after the physician’s statement of
remission/inactive. Variables that fulfilled IMACS-remission over 6 months before and after remission were CK (22%, 23%,
respectively), MMT8 (89%, 95%), extra-muscular data (100%, no data), Pt-GA (56%, 70%), Ph-GA (64%, 81%), and HAQ
(42%, 51%) (Table 1).

After GC-free remission, relapses were observed in 59 of the 169 patients, up to 9.4 years, with a cumulative relapse rate of
68% over 14 years for the Kaplan-Meier curve (Fig. 2). Twenty-one patients (36%) fulfilled IMACS criteria for relapse, includ-
ing 9 patients with original IMACS criteria and 20 patients with mIMACS criteria (Fig. 1), in which IMACS core set was not sig-
nificantly different. Relapses other than IMACS-relapse were defined as administration of GC/IS (n=38, Fig. 2).
Characteristics in patients with IMACS-relapse were worsened CK, HAQ, Pt-GA, and Ph-GA. In contrast, Ph-GA and
CRP worsened in patients with GC/IS defined relapse. Anti-Jo1 autoantibodies were shown as a risk factor for relapses
by logistic regression analyses (odds ratio: 6.3, [95%CI: 1.11, 36.0]).

Conclusion: GC free remission using standard of care was achieved in 33% of patients with IIM. Cumulative relapse rate
was recorded in 68% of these patients and occurred up to 9.4 years. Especially patients with anti-Jo1 autoantibodies are
at risk to relapse. In addition, our real life data suggest that the criteria for remission and relapse in IMACS may need to be
modified to fully capture disease flares.

Disclosure: H. Tsuji: ASAHIKASEI, 6, AstraZeneca, 6, Daiichi Sankyo, 6, GlaxoSmithKlein(GSK), 5, Japan college of
rheumatology, 5, the Ichiro Kanehara Foundation, 5, the Mochida Memorial Foundation for Medical and Pharmaceuti-
cal Research, 5; F. Espinosa-Ortega: None;M. Dastmalchi: None; I. Lundberg: Argenx, 6, Astra-Zeneca, 5, Boehrin-
ger-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, Corbus Pharmaceutical, 6, EMD Serono Research & Development
Institute, 6, Janssen, 6, Kezar, 6, Novartis, 11, Octapharma, 6, Orphazyme, 6, Pfizer, 1, Roche, 11, Xencor, 6;
K. Lodin: None.

Relapse after glucocorticoid-free remission are shown in the left figure (red circle, relapse difined by IMACS; blue circle, glucocorticoid re-start; yel-
low circle, immunosuppressant admistration). Cumulateve relapse rates during 14 years are shown by Kaplan-Meier method in the right figure.
GC, glucocorticoid; IS, immunosuppressant; +, censored patients.
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Background/Purpose: Idiopathic inflammatory myopathy (IIM) is a chronic inflammatory disorder involved in skeletal mus-
cles. Interstitial lung disease (ILD) as an organ lesion is a common complication of IIM and may develop into rapidly progres-
sive interstitial lung disease (RPILD), which can be life-threatening. Several myositis-specific antibodies, such as anti-
melanoma differentiation-associated gene 5 (MDA5) and anti-aminoacyl-tRNA synthetase (ARS) antibodies, have been
associated with developing ILD, which are associated with different prognoses. In addition, patients with IIM-associated
ILD are characterized by several radiologic patterns. However, radiological patterns and prognostic biomarkers of IIM-
associated ILDs remain obscure, especially in patients with the same antibody positivity. This study aimed to identify the
radiological features and specific biomarkers for predicting the short-term prognosis of IIM-associated ILD.

Methods:We enrolled 116 patients with IIM-associated ILD, in either RPILD (n = 55) or non-RPILD (n = 61), who had visited
the Department of Immunology and Rheumatology and the Department of Respiratory Medicine at Nagasaki University Hos-
pital between February 2007 and July 2020. We retrospectively obtained the patient’s demographics and clinical

Figure 1. The most significant cytokine/chemokine for predicting one-year mortality in patients with RPILD
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characteristics using medical records. The high-resolution CT (HRCT) patterns of ILD, which included diffuse alveolar dam-
age (DAD), nonspecific interstitial pneumonia (NSIP), organizing pneumonia (OP), NSIP with OP, and usual interstitial pneu-
monia (UIP) pattern, were classified by the experienced pulmonologist. Serum levels of 43 cytokines/chemokines were
measured by a multi-suspension cytokine array. These serum variables were ranked by their importance by a multivariate
classification algorithm termed random forest analysis.

Results: The one-year mortality rate of patients with RPILD was higher than that with non-RPILD. Within the RPILD group,
the HRCT patterns were categorized as follows: NSIP (45.5%), NSIP with OP (25.5%), OP (18.2%), DAD (7.2%), and other
(3.6%) patterns. We found the most important cytokine/chemokine for predicting one-year mortality in the RPILD patients
was vascular cell adhesion molecule-1 (VCAM-1) using random forest analysis (Fig. 1A). The levels of VCAM-1 were signifi-
cantly higher in the RPILD groups with survivors than those with non-survivors (Fig. 1B).Among the patients with anti-MDA5
positive ILD, the HRCT patterns were classified as NSIP (46.2%), NSIP with OP (38.5%), OP (11.5%), and DAD (3.8%) pat-
terns. Our random forest analysis revealed macrophage-derived chemokine (MDC), also known as CCL22, was the most
significant cytokine/chemokine for predicting one-year mortality in the patients with positive for anti-MDA5 antibody
(Fig. 2A). The MDC levels were significantly lower in the patients with survivors than in those with non-survivors (Fig. 2B). In
addition, MDC was also the most significant cytokine to predict death within one year in the patients with anti-MDA5 positive
RPILD.

Conclusion: This study identified a unique set of serum biomarkers that could predict the short-term prognosis of IIM-
associated ILD and characteristic radiological features for each phenotype.

Disclosure: T. Shimizu: None; H. Matsuo: None; T. Koga: None; N. Sakamoto: None; H. Mukae: None;
A. Kawakami: None.

Figure 2. The most significant cytokine/chemokine for predicting one-year mortality in patients positive for anti-MDA5 antibody
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Background/Purpose: Immune-mediated necrotising myopathy (IMNM) is a rare complication of statin therapy, associated
with the development of anti-HMGCR antibodies directed against the enzymatic target of statins (3-hydroxy-3-methylglu-
taryl-CoA). We sought to calculate the incidence of anti-HMGCR IMNM and determine whether there is a malignancy asso-
ciation in two independent cohorts of anti-HMGCR positive patients presenting to specialist rheumatology services in
Greater Manchester (GM), United Kingdom, and South Australia (SA), Australia.

Methods: Patients with detected anti-HMGCR antibodies (January 2018-December 2022) were identified. Demographics,
statin exposure, details of any previous or current malignancy, date of self-reported symptom onset and peak creatine
kinase (CK) level were recorded. Using population data from 2021 by the Office of National Statistics (GM: 2.9 million people)
and the Australian Bureau of Statistics (SA: 1.8 million people), annual incidences were calculated.

Results: The combined incidence of anti-HMGCR IMNM in our cohorts was 0.9-2.4 per million person years over the study
period (Table 1). There was more than a doubling of incidence in GM from 2021 to 2022 despite stable testing practices
(57-68 tests for anti-HMGCR performed annually). Twenty-four patients (50% female, 71% Caucasian, median age
63.6 years, range: 18.5-89.9 years) from GM and eight (37.5% female, 63% Caucasian, median age 70.3 years, range:
57.9-82.2 years) from SA were identified with a median follow-up of 16.3 months (range: 1.03-58.7 months). The time from
first self-reported symptom to anti-HMGCR antibody testing was shorter in SA than GM (median 6.8 vs 22.5 months). Three
patients (all female, aged 18, 28 and 60 years) were statin-naïve. Most patients (18/29) were exposed to atorvastatin (3/29 to
simvastatin, 3/29 to rosuvastatin, 5/29 unknown). The median duration of statin use prior to anti-HMGCR testing was

Table 1: Annual cases of anti-HMGCR myopathy and calculated incidence in Greater Manchester and South Australia
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36months (range: 1-120 months). Five patients had a history of prior malignancy (hepatocellular, parotid, prostate (2), renal);
notably all except one (data unavailable) occurred more than five years prior to anti-HMGCR testing. The median peak CK
was 5000U/L (range: 964-39076U/L). Where data was available, CK subsequently normalised in 8/27 (29.6%) (time from
treatment to stable normal CK: median 12 months, range: 2.3-69.2 months) and 8/25 (32%) had regained normal muscle
power. Where data was available, more than half (10/16, 62.5%) remained on prednisolone at time of latest review (median
8 months after anti-HMGCR testing, median dose 5.5mg daily)

Conclusion: We confirm that anti-HMGCR is a rare subtype of inflammatory myopathy and report a recent apparent
increase in the incidence of anti-HMGCR IMNM in the GM cohort. We found no temporal association of anti-HMGCR IMNM
with malignancy within the timeframes usually defined for cancer-associated myositis. The difference between GM and SA in
time from self-reported symptom onset to anti-HMGCR testing likely reflects varying pathways of specialist referral. Further
multi-site collaborations will help to clarify the epidemiology of anti-HMGCR IMNM.

Disclosure: T. Khoo: None; X. Lyu: None; J. Lilleker: None; J. Lamb: Eli Lilly, 5; V. Limaye: None; H. Chinoy: Astra-
Zeneca, 1, Biogen, 2, Eli Lilly, 5, GlaxoSmithKlein(GSK), 6, Novartis, 2, Orphazyme, 2, Pfizer, 1, UCB, 6.
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Background/Purpose: Idiopathic Inflammatory Myopathies (IIM), collectively known as myositis, are heterogeneous disor-
ders characterized by muscle weakness and muscle inflammation. ACR/EULAR classification criterion for IIM was published
in 2016 that showed the sensitivity and specificity for probable diagnosis 87%/82% without biopsies, and 93%/88% with
biopsies. The criteria is currently being used in most clinical trials and research studies. However, it has been criticized for
its lack of a full panel of autoantibodies as well as the non-inclusion of other Dermatomyositis-specific rashes. The aim of
our study was to evaluate if the addition of other myositis-specific antibodies (MSAs) and/or DM rashes other than Gottron
papules/sign or heliotrope rash would improve the accuracy of the criteria.

Methods: Data were obtained from a prospectively collected myositis registry at a single tertiary care center but retrospec-
tively extracted in subjects with an initial visit between 1995 to 2020. The classification criteria dataset included all variables
of 2017 EULAR/ACR as well as Bohan and Peter myositis classification criteria.Additional variables were verified by chart
review if/when required and all variables and scores were cross-checked by 2 physicians. Classification scores were re-
calculated by adding:

a. all non-Jo1 MSA/MAA receiving the same score as Jo-1,
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b. all other DM rashes except Gottron papule/sign, and heliotrope (i.e., shawl sign, V-neck, holster sign, malar rash not sparing naso-
labial fold, mechanics hands, periorbital edema) receiving the same score as Gottron papules.

c. both a & b.

Psychometric properties of the 2017 EULAR/ACR classification criteria and proposed modifications were calculated using
the diagnosis made by expert rheumatologist physicians as the gold standard.

Results: 798 patients with IIM including 268 with dermatomyositis, 41 with clinically amyopathic dermatomyositis (CADM).
In our analysis, 2017 EULAR/ACR showed 91% accuracy, with high sensitivity (87% and 73%) and specificity (94%, and
93%), with and without muscle biopsy, respectively. Bohan and Peter showed lower sensitivity and specificity of 57% and
74% respectively.

Psychometric properties of IIM classification criteria and proposed modifications.
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The modification of adding other MSA/MAA along with Anti Jo1 leads to a minor improvement in sensitivity (88% and 77%
with and without biopsy respectively) without loss of specificity. Adding other DM rashes with Gottron papules increases
sensitivity significantly (96% and 79%with and without biopsy, respectively) but with a decrease in specificity (86%). (Table 1)

The modification of adding other MSA/MAA as well as other DM rashes together improves sensitivity the best but at the cost
of specificity.

Conclusion: The addition of other skin rashes and/or MSA to the 2016 EULAR/ACR criteria improves sensitivity but at a
cost of specificity. Modification of the EULAR/ACR classification criteria is required to overcome some of the shortcomings
of the current criteria.

Disclosure: Y. Hasan: None; K. Chung: None; D. Ascherman: None; S. Moghadam-Kia: None; C. V. Oddis:
Boehringer-Ingelheim, 5, Cabaletta, 5, EMD Serono, 5, Novartis, 5, Pfizer, 1; R. Aggarwal: Actigraph, 2, Alexion,
2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5,
CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeu-
tics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roi-
vant, 2, Sanofi, 2, Teva, 2.
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Background/Purpose: Dermatomyositis (DM), an idiopathic inflammatory myopathy, is a chronic and often debilitating
condition characterized by a hallmark skin rash (e.g., Gottron’s sign and heliotrope rash) with perifascicular atrophy and sub-
sequent muscle weakness. The pathogenesis of DM involves dysregulation in signaling of Type I interferon (IFN-I), IFN-ɣ, IL-
12, and IL-23. TYK2 and JAK1, are essential for the signaling pathway of these cytokines. Brepocitinib, a selective and
potent dual TYK2/JAK1 inhibitor is in development for the treatment of DM and is expected to reduce signaling of these
cytokines.A Phase 3 clinical trial of brepocitinib in adults with DM is ongoing (NCT05437263).

Methods: To evaluate the efficacy of brepocitinib in preventing IFN-I induced pathological changes characteristic of DM,
human skeletal muscle myoblasts were cultured and differentiated into myotubes then treated with vehicle control or IFN-I
to induce cellular damage. Myotubes were also preincubated for 1 hour with brepocitinib (1 μM or 130 nM, the latter repre-
sents the average free plasma concentration after brepocitinib 30 mg QD) prior to IFN-I treatment. Immunofluorescence
staining followed by image analysis to determine myosin 4 surface area were conducted after 48 hours of IFN-I treatment.
Human dermal microvascular endothelial cells (HMEC-1) were cultured and, once vascular networks were established, cells
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were treated with IFN-I or vehicle control. Cells were also preincubated for 1 hour with brepocitinib as described above.
Under light microscopy 9 hours after treatment, the number of nodes, master segment length, and total mesh area were
analyzed. One-way ANOVA followed by Tukey’s multiple comparison post-hoc analyses were performed.

Results: Myosin surface area was reduced by �40%, relative to vehicle treated control, in myotubes exposed to IFN-I
(p< 0.0001). This cytokine induced damage was prevented by brepocitinib preincubation (both 130 nM and 1 μM) with
mean myosin surface areas of 96% and 100% of the vehicle control, respectively. The differences between IFN-I treatment
alone and brepocitinib were significant (p< 0.0001 [1 μM] and P< 0.001 [130 nM]). Similarly, HMEC-1 exposure to IFN-I sig-
nificantly reduced the mean number of nodes, mean master segment length, and mean total mesh area by 47 to 50% rela-
tive to vehicle control (p< 0.0001 nodes and segments, p< 0.001 mesh area). With brepocitinib preincubation, this damage
was prevented with the mean number of nodes, master segment lengths, and total mesh area ranging from 89 to 111% of
vehicle control. These differences were statistically different from the IFN-I treatment at both brepocitinib concentrations and
all endpoints (p< 0.001 for all conditions).

Conclusion: One of the most debilitating aspects of DM is muscle weakness resulting from perifascicular atrophy leading to
significant impacts on quality of life for these patients. We report here the ability of brepocitinib to prevent IFN-I induced dam-
age in both myocytes and microvasculature in culture at clinically relevant concentrations, providing further pharmacologic
rationale for brepocitinib in the treatment of DM.

Disclosure: J. Vencovsky: Argenx, 2, Eli Lilly, 6, Galapagos, 2, Horizon, 2, Merck, 2; J. Feldman: Priovant Therapeu-
tics, 3; L. McConnachie: Impel Pharmaceuticals, 2, Priovant Therapeutics, 3; B. Johnson: Priovant Therapeutics, 3, 3.
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Lopez-Hoyos5, Ricardo Blanco6, Ingrid Lundberg7 and Maryam Dastmalchi7, 1Hospital de Sierrallana, Santander, Spain,
2Hospital Universitario Marqués de Valdecilla, Santander, Spain, 3Department of Rheumatology, National Institute of
Geriatrics, Rheumatology and Rehabilitation, Warsaw, Poland; Department of Neurology, Medical University of Warsaw,
Warsaw, Poland, 4Karolinska University Hospital and Karolinska Institutet, Stockholm, Sweden, 5Marques de Valdecilla
University Hospital-IDIVAL, Santander, Spain, 6Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain,

Figure 1. Brepocitinib Effects on IFN-I Induced Myotube and Endothelial Cell Damage
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Background/Purpose: Statin-induced immune-mediated necrotizing myopathy (IMNM) is associated with anti-3-hydroxy-
3-methylglutaryl-CoA reductase (HMGCR) autoantibodies. It is characterized by elevated creatine kinase (CK) levels, and
severe muscle weakness. Measuring disease activity is problematic, since it is challenging to differentiate it from damage.
The utility of the quantitative analysis of anti-HMGCR autoantibodies during the follow-up has not been thoroughly studied.

Our aum was to assess the usefulness of measuring the levels of anti-HMGCR autoantibodies in relation to response to
treatment.

Methods: We included patients all consecutive patients diagnosed with statin-induced IMNM according to the definition of
the European Neuromuscular International Workshop 2016 and positivity for anti-HMGCR autoantibodies in two centers
from Spain and Sweden from January 2017 to November 2022. All patients were followed for at least 3 months to be
included. Clinical data was extracted retrospectively from the patients’ clinical records. Remission was defined as no disease
activity assessed by expert rheumatologists according to 2016 ACR/EULAR response criteria in myositis. Moderate and
high disease activity was defined when physician global activity score was higher than 2 or 3 (on a Likert scale) respectively
. Anti-HMGCR autoantibodies level was measured at the time of diagnosis and at a variable period of time after treatment.
Results were obtained using the chemiluminescence immunoassay (CLIA) method. Negative anti-HMGCR was considered
as levels lower than 20 U/ml.

Results: Our group combined of 24 patients. Main features of the patients are summarized in the TABLE. 21 (87.5%)
patients reached clinical remission or low disease activity. However, 3 patients (12.5%) remained with moderate activity of
the disease. None of the patients had high disease activity. Anti-HMGCR levels at diagnosis were higher than 100 U/ml in
23 patients (95.8%) and above 200 in 11 patients (45.8%). However, anti-HMGCR levels after treatment were significantly
lower in patients in remission (p=0.035). Numeric levels in patients at diagnosis of the disease and after treatment are shown
in the FIGURE. Most of the patients at diagnosis (with high activity of the disease) had high anti-HMGCR levels (22 patients,

TABLE: General features of 24 patients diagnosed with anti-HMGCR positive IMNM
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91.7% had levels above 100 U/ml). After treatment, most patients in remission had low (n=3, 14.3%) or negative (n=9,
42.9%), while patients with moderate activity had higher levels (n=2, 66.7%with levels above 100 U/ml). However, 6 patients
in remission (28.6%) still had levels above 100 U/ml.

Conclusion: Anti-HMGCR autoantibodies levels evaluation can be used in parallel with other tools to accurately measure
disease activity in patients with statin-induced IMNM. However, more studies are needed to confirm these results.

Disclosure: D. Martinez-Lopez: None; C. Corrales Selaya: None; D. Prieto-Peña: None; P. Szczesny: None;
A. Notarnicola: None; M. Lopez-Hoyos: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly,
6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; I. Lundberg: Argenx,
6, Astra-Zeneca, 5, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, Corbus Pharmaceutical, 6, EMD Serono
Research & Development Institute, 6, Janssen, 6, Kezar, 6, Novartis, 11, Octapharma, 6, Orphazyme, 6, Pfizer,
1, Roche, 11, Xencor, 6; M. Dastmalchi: None.
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Pittsburgh, PA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Myositis is a rare complex autoimmune disease that is less known and poorly understood, with
increased effort required for education of practitioners, students, educators, and patients. Social media platforms offer
immense potential for rare disease education, though assessment of baseline knowledge is crucial to develop a comprehen-
sive health education program disseminated through social media. We assessed the current level of knowledge and

FIGURE: Anti-HMGCR autoantibodies levels according to disease activity after treatment in 24 patients with IMNM.
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understanding of myositis, and explored preferred methods of learning, among social media respondents to develop a social
media-based myositis education program.

Methods: A validated, pilot tested baseline self-reporting survey was circulated on Twitter, and all respondents >18 years
were invited to participate. The survey collected data on demographics, country of residence, profession, and sources of
health-related information used for learning. Respondents reported their perceived level of knowledge of myositis on a
5-point Likert scale from 1 (very low) to 5 (very high). Level of knowledge, pattern of twitter activity, and sources of health
information used were compared between the different groups through descriptive statistics.

Results: A total of 504 participants responded to the survey, with 48.2% females, ranging from 18-20 to >70 years, with
most in the 30–40-year age group (31.1%), from 66 countries across six continents, mostly from the United States
(37.5%), India (15.66%) and the United Kingdom (5.79%) (Fig 1A). Respondents included patients (25.2%), trainees
(26.1%) from medical student to residents and fellows, as well as faculty (27.8%) from various specialties (Figure 1B,
Table 1). The overall knowledge of myositis increased with a higher level of medical training with mean (SD) score of 2.5
(0.9) in medical students, 2.8 (0.8) in residents, 3.3 (0.6) in fellows, and 3.9 (0.6) among attending rheumatologists, where
1 was ’very low’ while 5 was ’very high’. Importantly, the overall knowledge of myositis amongst myositis patients and auto-
immune patients were 3.1 (0.9) and 2.1 (1.0) respectively indicating a low to medium level (Fig 2A). Myositis pathogenesis
was least understood followed by myositis ILD and myositis complications. Social media was reported as the most common
platform to be used amongst all respondents for medical educational content, however traditional in person and online lec-
tures remain important for medical personnel (Fig 2B). Patients clearly favored social media for their knowledge.

Conclusion: The overall knowledge of myositis remains low amongst patients. In the medical community overall myositis
knowledge is low to moderate among trainees, though increases medical training progresses. Social media is commonly
used by patients, students and doctors to access educational content on myositis, though traditional lectures remain impor-
tant among the medical community. This provides an excellent means to educate patients and clinicians alike about this rare
condition which may in turn may improve patient outcomes.

Table 1. Demographic, level of current knowledge and use of educational platforms of respondents
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Disclosure: S. Mittal: None; V. Batra: None; P. Sen: None; S. Ali: None; A. Mago: None;M. Russell: Biogen, 6, Gala-
pagos, 6, Lilly, 6, 12, educational, Menarini, 6, UCB, 12, educational; E. Gkiaouraki: None; R. Aggarwal: Actigraph,
2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos,
2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfi-
zer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.

Fig 1. Country-wise (A) and specialty wise (B) distribution of respondents

Fig 2. Self-reported level of knowledge on topics in myositis (1 very low, 2 Low, 3 Medium, 4 High, 5 Very High) (A) and use of educational platforms
for medical or patient educational content/material by respondent (0 never, 1 rarely, 3 sometimes, 4 often, 5 regularly) (B)
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Background/Purpose: To assess the real-world, long-term effectiveness of rituximab (RTX) as a rescue therapy in patients
with antisynthetase syndrome and interstitial lung disease (ASS-ILD).

Methods: Multicentre observational retrospective longitudinal study of a cohort of patients with ASS-ILD that started treat-
ment with RTX due to recurrent or ongoing progressive ILD despite therapy with glucocorticoids and immunosuppressants.

Results: Twenty-eight patients were analyzed; 15 fulfilled the criteria of progressive pulmonary fibrosis. Ongoing therapy
with immunosuppressants remained unchanged. Examining the entire study population, before treatment with RTX the
mean decline in %pFVC and %pDLCO from the ILD diagnosis was -6.44% and -14.85%, respectively. After six months of
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treatment, RTX reversed the decline in pulmonary function test (PFTs) parameters: Δ%pFVC +6.29% (95% CI: -10.07 to
2.51; p=0.002 compared to baseline) and Δ%pDLCO +6.15% (95% CI: -10.86 to -1.43; p=0.013). Twenty-four patients
completed one year of therapy and 22 two years, maintaining the response in PFTs: Δ%pFVC: +9.93% (95% CI: -15.61
to -4.25; p=0.002) and Δ%pDLCO: +7.66% (95% CI: -11.67 to -3.65; p< 0.001) [Table 1]. In addition, there was a signifi-
cant reduction in the median dose of prednisone, and it could be suspended in 18% of cases. In 33% of patients who
required oxygen therapy at the start of treatment, it could be discontinued. The frequency of adverse events reached
28.5% of cases.

Conclusion: Based on our results, RTX appears to be effective as rescue therapy in most patients with recurrent or progres-
sive ASSD-ILD unresponsive to conventional treatment. Use of RTX was well tolerated in the majority of patients

Disclosure: J. Narvaez: None; E. Cañadillas-Sanchez: None; I. Castellvi: None; J. Alegre: None; P. Vidal-Montal:
None; J. Nolla: None.
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Medical University, Tianjin, China
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Background/Purpose: We describe a single-center clinical cohort of MDA5 positive dermatomyositis(DM) in China and
apply a machine learning approach to predict the risk of mortality in patients.

Methods:We conducted a retrospective collection of clinical characteristics from 70 Asian patients diagnosed with MDA5+
DM between June 2017 and March 2023. The collected data encompassed various aspects, including basic information,
clinical symptoms and signs, prognosis, treatment methods, imaging information, pulmonary functions, and laboratory
examinations. The cohorts were divided into training and validation sets in a 4:1 ratio. Machine learning approaches
(Ridge, LASSO, Elastic Net) were employed to identify the optimal variables among the 152 variables, which were used to
construct a COX regression model. A Nomogram was subsequently developed to provide guidance for clinical practice.

Results: Demographic and disease characteristics of the 70 MDA5 positive DM patients can be found in Table 1. The
median follow-up time was 10 months (IQR 2-40, range 0.5-71), and 29 patients (41.4%) died in our study. The deceased
patients were older in age, had a shorter duration of disease, exhibited fever, respiratory symptoms, and poorer lung condi-
tion, as well as higher levels of inflammatory markers. After comparing three machine learning methods, it was found that the
Partial Likelihood Deviance of the Lasso-COX regression model was 5.001, which was not the lowest. However, it was com-
parable to the other models in terms of deviation and showed good performance with a c-index of 0.7421. This indicates
that the model has strong discriminatory power. Therefore, the Lasso-COXmodel was ultimately chosen to establish the risk
prediction model in this study (Fig).
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Conclusion: A machine learning approach was applied to construct a mortality prediction model for patients with MDA5
positive DM by variables such as age, smoke, HRCT semiquantitative visual scores, and ALB, with good discrimination
and calibration.

Comparison of clinical and laboratory characteristics between surviving and deceased patients with anti-MDA5-positive
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Real-World Myositis Antibody Frequency and Patient Awareness

Raisa Lomanto Silva1, shiri keret2, Akanksha Sharma3, Tanya Chandra4, SiamakMoghadam-Kia1, Chester V. Oddis5 and
Rohit Aggarwal5, 1University of Pittsburgh Medical Center, Pittsburgh, PA, 2Bnai Zion, Atlit, Israel, 3UPMCMercy Hospital,
Pittsburgh, PA, 4Georgetown University Hospital, Washington, DC, 5University of Pittsburgh, Pittsburgh, PA
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Background/Purpose:Myositis-specific antibodies (MSA) represent unique phenotypes in idiopathic inflammatory myopa-
thies (IIM). Myositis-associated antibodies (MAA) most commonly occur in IIM overlap syndromes. MSA and MAA should be
assessed in all IIM patients, but their real-world frequency, distribution, and patient awareness are not well known. Given the
increasing importance of MSA/MAA in IIM diagnosis and management, we examined their real-world vs. expert-center fre-
quency, awareness, and distribution.

Nomogram for predicting 30-, 90-, and 180-day survival (A). ROC curves for 30-day, 90-day 180-day mortality models fitted by Lasso-COX mod-
els (B). Calibration curve of nomogram predictions of 30-day (C), 90-day (E) and 180-day (G) survival. Decision curve analysis plots of nomogram
predictions of 30-day (D), 90-day (F) and 180-day (H) survival.
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Methods:Myositis Patient-Centered Tele-Research is a multi-center observational study. Patients were enrolled remotely from
anywhere in the U.S. through social media and patient organizations (Tele-Research Cohort, TRC) and traditionally through
myositis centers (Center-Based Cohort, CBC). Patients completed a pre-screening questionnaire with MSA/MAA and IIM self-
report, the latter being confirmed by a rheumatologist, neurologist, or dermatologist. Patients also self-reported on study disease
criteria: proximal muscle weakness, muscle or skin biopsy, electromyography, muscle enzyme, and/or dermatomyositis rashes.
A subset of patients had their clinical features, diagnosis, and MSA/MAA results confirmed by physician chart review.

Results: 408 participants completed the pre-screening questionnaire: 317 (77.8%) females, mean age 54.84 (SD +/- 13.8),
378 (92.6%) non-Hispanic, and 328 (80.4%) White, 49 (12%) Black, 13 (3.3%) Asian. Most patients (378, 92.6%) met study
IIM criteria. The most common diagnoses were dermatomyositis (195; 51.6%), polymyositis, or necrotizing myopathy (183;
48.4%). A total of 177 (46.8%) reported a positive MSA and/or MAA while 62 (12.4%) were antibody negative and 139 (36.8%)
were unsure about their antibody status. The most common MSAs were Jo-1 (31.6%), anti-SRP (11.3%), anti-HMGCR (9%),
anti-TIF1-γ (9%), anti-Mi-2 (6.2%), and anti-MDA-5 (5.1%). Regarding MAA, 21 (11.8%) had a positive SSA (Ro), 9 (5.1%) anti-
PM-Scl, 3 (1.74%) anti-Ku, and 2 (1.13%) anti-U1RNP. There was no difference in MSA/MAA frequency or distribution by
U.S. region or enrollment method (remote vs. from myositis center). Antibody status awareness was significantly higher in the
Northeast compared to other regions. Age, gender, ethnicity, and race were not associated with antibody knowledge. There
was no difference in antibody awareness between enrollment methods. In a subset of patients (n=94), antibody self-report was
highly consistent with physician chart-confirmed MSA/MAA positivity (96.4%) and overall negative or positive status (91.5%).

Conclusion: In a large national real-world IIM cohort, anti-Jo1, -SRP, -HMGCR, -TIF1-γ, -Mi-2, -MDA-5, -SSA, - PM-Scl were
the most common MSA/MAA reported by patients. One-third of patients were unaware of their antibody status. There was no
difference in antibody frequency, distribution, or awareness by patients enrolled remotely vs. by expert centers. Patients
enrolled from the Northeast had significantly more autoantibody awareness. No demographic differences were seen. Patient
awareness of their disease and key test results is crucial, as they are important allies in healthcare decision-making.

Disclosure: R. Lomanto Silva: None; s. keret: None; A. Sharma: None; T. Chandra: None; S. Moghadam-Kia: None;
C. V. Oddis: Boehringer-Ingelheim, 5, Cabaletta, 5, EMD Serono, 5, Novartis, 5, Pfizer, 1; R. Aggarwal: Actigraph,
2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos,
2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfi-
zer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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Beerse, Belgium, 5Janssen Research & Development, LLC, Spring House, PA, 6Janssen, Raleigh, NC, 7Janssen, Horsham,
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are rare, heterogeneous diseases characterized by
chronic skeletal muscle inflammation and weakness. Initial conventional therapy is based on expert opinion and includes glu-
cocorticoids and methotrexate, azathioprine, or mycophenolate. Second line therapy (calcineurin inhibitors or IVIG) and then
escalation to third line therapy (rituximab or cyclophosphamide) is considered if initial therapy is insufficient. Adherence to
these recommendations and the impact of nonconventional therapies in real-world circumstances is unclear. The aim of this
study was to characterize treatment trajectories in IIM and assess changes in patient-reported outcomes (PROs) and symp-
tom frequency among those on conventional vs nonconventional therapies.

Methods: Data were provided by adults with IIM enrolled in the FORWARD Databank. Participants with co-occurring RA,
SLE, or SSc were excluded. Participant characteristics and treatment category (none, glucocorticoids alone, first line without
glucocorticoid, first line, second line, third line, and other immunomodulator) were assessed at study entry (baseline) and at

2314



last/most recent observation (ultimate treatment). First, second, and third line treatments were considered “conventional”
and glucocorticoid alone, first line without a glucocorticoid, and other immunomodulators were considered “nonconven-
tional.” Differences in baseline characteristics between those on conventional, nonconventional, and no therapy were
assessed using one-way ANOVA and Fisher’s exact tests. Changes in PROs and symptom frequency from baseline to ulti-
mate treatment were evaluated using paired t-tests and McNemar tests.

Results: Among 126 participants who met inclusion criteria, 43% were on first line therapy at baseline, while 23% received
glucocorticoids alone. Only 2% were on second line therapy, and none received third line therapy. The remaining partici-
pants were on first line therapy without glucocorticoids (17%), nonconventional immunomodulators (9%) or no treatment
(6%). Over 504 person-years (from baseline to ultimate treatment), 47% reported first line treatment, 10% reported second
line, and 3% reported third line as the most advanced conventional therapy received. The remaining 40% reported noncon-
ventional or no treatment throughout observation. Analyses of PROs and symptom frequencies from baseline to ultimate
treatment showed significant improvements in polysymptomatic distress (PSD; 10.2 to 8.3, p=0.03) and muscle weakness
(71% to 48%, p< 0.01) among those consistently on conventional therapy. Participants who switched to conventional from
nonconventional therapy experienced improved PSD (14.0 to 10.9, p=0.04). No significant changes were observed in the
nonconventional treatment group.

Conclusion: Despite recommendations for combination therapy in IIM, a substantial proportion of individuals do not receive
concomitant immunomodulators. Our results suggest that individuals who remain on conventional therapies have improved
PSD with less muscle weakness over time. The use of nonconventional treatments highlights the need for further investiga-
tion of their effectiveness.

Disclosure: K. Wipfler: None; M. Feely: None; G. Ozen: None; U. Sbarigia: Janssen, 3, Johnson & Johnson, 11;
F. Zazzetti: Janssen, 3, Johnson & Johnson, 11; A. Sheahan: Janssen, 3; I. Lin: Janssen, 3, Johnson & Johnson, 11;
E. Alemao: Janssen, 3, 11; K. Michaud: None.
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Background/Purpose: Knee osteoarthritis (OA) has a probable inflammatory role for IL-1b. The presence of calcium and
urate crystals may contribute to OA by activating the NLRP3 inflammasome, leading to IL-1b production. Colchicine is a
well-tolerated anti-inflammatory drug that inhibits the inflammasome and suppresses IL-1b. Prior studies investigating the
efficacy of colchicine on knee OA include some reporting pain relief, others showing improvement in inflammatory markers,
but none assessing synovial effusions.

Methods: CLOAK is a randomized, double-blind, placebo-controlled trial of colchicine (0.6 mg daily for 3 months) for knee
OA (Fig. 1). We are enrolling individuals ≥ 40 years of age, BMI ≤ 30 kg/m2, with symptomatic knee OA and Kellgren-
Lawrence grade 2 or 3 on radiographs, who are willing to abstain from other anti-inflammatory treatment during the trial.
Clinical outcomes include the change in knee pain by visual analog scale (VAS), and in Knee injury and Osteoarthritis Out-
come Scores (KOOS) in the colchicine and placebo groups. If present, synovial fluid is aspirated and analyzed. Biologic out-
comes to be assessed after study completion include changes in inflammatory markers in plasma, peripheral blood
leukocytes, and synovial fluid.

Figure 1. Flow diagram of study plan.
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Results: To date, 1,105 potential subjects were contacted, 119 screened, and 97 enrolled. 69 have finished the study with
data available: 32% male, 64% White, 24% Black, 4% Asian and 8% other, with mean±SD BMI 27.5±3.9 kg/m2 and age
68.6±10.1 years. Inclusive of all completing participants (blinded to treatment vs placebo) over the 3 months, mean VAS
pain improved (decreased) by -1.04 units in the index knee; 58% demonstrated VAS improvement while 42% had no
change or worsened. The mean VAS improvement was concordant with improvements (increases) in all 5 KOOS compo-
nent subscores (Fig. 2), including mean pain (6.99), symptoms (7.30), activities of daily living (8.01), sports activity (2.45),
and quality of life (5.59). Subsets of patients with baseline VAS ≥6 and baseline KOOS ≤60 for pain (i.e., more severe)
showed significantly more 3-month mean KOOS pain improvement, even with the blinded inclusion of placebo, than those
with less baseline severity (by baseline VAS: 10.8 vs. 1.95, p=0.030; by baseline KOOS 12.2 vs 1.1, p=0.008) (Fig. 3).
Sonography was performed on all 69 subjects pre- and post-treatment. Subjects without effusion at baseline were more
likely to experience knee pain improvement post treatment than those with effusion (mean KOOS improvement 9.8 vs 1.6,
p=0.046).The prevalence of effusions did not differ pre and post treatment (29 vs 26%, ns).

Figure 2. Concordant 3-month improvement with mean drop in VAS and rise in KOOS subscores

Figure 3. Subject improvement in KOOS score from beginning to end of study, according to high or low baseline severity as measured by VAS and
KOOS scores and presence of synovial effusion
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Conclusion: The findings of this blinded analysis are consistent with the possibility that colchicine may offer benefit in terms
of pain, function, and effusion in subjects with knee OA not taking other anti-inflammatory agents. Patients with higher base-
line pain severity were more likely to improve, whereas patients with effusions at baseline were less likely to improve, with
regard to post-treatment VAS and KOOS pain scores. Enrollment is ongoing, and the study will be unblinded and fully ana-
lyzed upon completion. Supported by an investigator-initiated grant from Hikma Pharmaceuticals.

Disclosure: K. Tse: None; R. Meidan: None; M. Toprover: ANI Pharmaceuticals, 2, Horizon Therapeutics, 5; D. Wei:
None; N. Leung: None; M. Coronel: None; J. Cai: None; A. Jain: None; m. lessa: None; R. La Rocca Vieira: None;
S. Krasnokutsky Samuels: None;M. Pillinger: Federation Bio, 2, Fortress Biotech, 2, Hikma, 5, Horizon Therapeutics,
2, 5, Scilex, 2, Sobi, 2; J. Samuels: None.
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Background/Purpose: The objectives of this study in people with knee osteoarthritis (OA) were to (a) examine the agree-
ment between measures of gait and chair stand patterns derived from a wearable-sensor and those from gold-standard
motion capture, (b) assess the correlation between wearable-sensor derived measures and standard functional measures,
and (c) examine the responsiveness of wearable-sensor derived measures to an exercise-based physical therapy
intervention.

Table 1. Agreement between sensor and motion-capture derived measures using data from baseline, week 12, and week 18 visits.

2318



Methods:We conducted a single-arm clinical trial (NCT04243096) of a 12-week exercise intervention in people with symp-
tomatic knee OA (n = 60, age = 66.3±7.4 years; 75% women; BMI = 29.0±4.8 kg/m2). Participants received 18 sessions of
an exercise-based physical therapy intervention over 12 weeks. Spatiotemporal gait parameters and measures of chair
stand mechanics (Table 2) were extracted from an inertial sensor worn on the lower back as well as from optical motion cap-
ture during walking at self-selected pace and chair stand tasks. Agreement between sensor and motion capture measures
was examined using intraclass coefficients (ICC [2,1]). Participants also completed standard functional tests including a
walking test (28-meters), 5 times chair stand test, and a 6-minute walk test, while wearing the inertial sensor and correlations
between sensor derived measures and functional measures were assessed. The wearable sensor measures with excellent

Figure 1. Adjusted means for sensor-derived measures (with excellent agreement) and standard functional measures at baseline, week 6, week
12, and week 18 during the 6-minute walk test (left) and 28-meter walk test (right). * indicates significant change compared to baseline.
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agreement with motion capture and standard measures during functional tests were evaluated with mixed model repeated
measures (MMRM) models with visit as a categorical factor adjusting for age, sex, BMI, and presence of comorbidities.

Results: The agreement between sensor and motion capture derived measures was excellent (ICC ≥ 0.75) for cadence,
stride duration, step duration, and stance duration, good (0.6≤ICC≤0.74) for initial double support duration, terminal double
support duration, total double support duration, and swing time, and moderate (0.4≤ICC≤0.59) for step length and gait
speed (Table 1). Sensor derived measures and functional measures were significantly correlated in the expected directions
with somewhat stronger correlations during 6-minute walk (range 0.68-0.90) vs. and 5-time chair stand (range 0.67-0.70)
vs. 28-meter walk (range 0.46-0.65). With the intervention, all sensor derived measures showed significant improvements
in all functional tests with the improvement maintained from 12- to 18-weeks (Figure 1 and 2).

Conclusion: Multiple measures of gait and chair stand patterns derived using a single inertial sensor demonstrate good
agreement with gold-standard measures derived from motion capture. Spatial measures (step length, speed) performed
worse than temporal measures. Sensor derived measures are moderately correlated with standard functional outcomes
and may provide additional information not captured by standard measures. Sensor derived measures are responsive to
change with an effective treatment and potentially could serve as digital biomarker for monitoring or treatment response.

Disclosure: D. Kumar: Eli Lilly, 5, Pfizer, 5; L. Adamowicz: Pfizer, 3; B. Senderling: None; M. Gheller: None;
M. LaValley: None; K. Bacon: None; P. Georgiev: Pfizer, 3, 11; C. Demanuele: Pfizer, 3, 11; P. Wacnik: Pfizer, 11;
T. Neogi: None.
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Figure 2. Standardized response means for change from baseline to week 12 in sensor-derived measures (with excellent agreement) and standard
functional measures during 6-minute walk test (left) and 28-meter walk test (right)
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Background/Purpose: In osteoporotic patients, discontinuation of denosumab is associated with a rapid increase in bone
turnover and bone loss. Denosumab was recently proven to have clear structure modifying effects in erosive hand osteoar-
thritis (OA) patients compared to placebo. So far, the effect of denosumab discontinuation in a non-osteoporotic population
is unclear. The objective was to investigate whether buffered soluble alendronate after denosumab discontinuation, can
counter potential increase in bone turnover in this non-osteoporotic population.

Methods: Patients with erosive hand OA, who participated in a RCT with denosumab, were randomized to open label treat-
ment with oral effervescent alendronate 70 mg weekly for either 24 or 48 weeks, after discontinuating denosumab treat-
ment. Underlying osteoporosis was excluded at baseline. Serum bone turnover markers (C-terminal telopeptide of type I
collagen (CTx-I) and N-terminal propeptide of type I procollagen (PINP) were measured at baseline, week 12, week
24 and week 48. Dual energy X-ray absorptiometry was performed at baseline, week 24 and week 48. The primary end
point was the number of patients maintaining serum bone turnover markers within pre-menopausal reference range. Statis-
tical analysis was performed with an intention to treat approach. Secondary end point was change in bone mineral density
(BMD). Occurrence of adverse events were recorded.

Results: Fifteen patients were randomized to each treatment group. At week 48, 5 of 15 (33%) patients from alendronate
24 weeks vs 1 of 15 (7%) from alendronate 48 weeks, showed CTx-I values above pre-menopausal ranges. For PINP,
7 of 15 (47%) from alendronate 24 weeks vs. 2 of 15 (13%) from alendronate 48 weeks, showed values exceeding pre-
menopausal ranges. The amount of patients above pre-menopausal ranges was not significantly different between both
groups (p=0.11 and p=0.17 for CTx-I and PINP respectively). Mean changes of CTx-I levels between baseline and week
48 were significantly lower for alendronate 48 vs 24 weeks (p=0.043). For PINP, mean changes were numerically lower in
alendronate 48 weeks but not statistically significant. BMD T-scores did not differ significantly between baseline and week
48, except for T-scores at the lumbar spine in alendronate 24 weeks. No significant differences were seen in mean change
BMD between treatment groups. No fractures were reported.

Conclusion: Soluble alendronate 70mg weekly after denosumab discontinuation in this non-osteoporotic population did not
maintain bone turnover markers under premenopausal reference range in all patients. Clinical implications of the increase of
bone turnover markers in this non osteoporotic remain doubtful, since BMD values did not change over time, except at the lum-
bar spine in the 24 weeks alendronate group. Longer follow-up is warranted to evaluate clinical consequences on long term.

Disclosure: T. Vanhaverbeke: AbbVie, 6; D. Elewaut: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
2, galapagos, 5, Janssen, 6; R. Wittoek: AbbVie, 2, Amgen, 5, Fresenius Kabi, 6, Galapagos, 6, Merck/MSD,
6, Pfizer, 5.
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Background/Purpose: Osteoarthritis (OA) is a prevalent musculoskeletal disease and can affect multiple joint sites in one
patient. Studies have shown an association between hand and knee OA (1). However, few studies have examined the asso-
ciation between erosive hand OA, a subtype of hand OA considered to be more inflammatory, and knee OA. The goal of this
study was to assess the association between erosive hand OA and knee OA and to identify risk factors for the development
of knee OA in a hand OA population.

Methods: All subjects were selected from the Offspring and Community cohorts of the FraminghamOA study. Bilateral knee
and hand radiographs were obtained and scored using the Kellgren-Lawrence grade (KLG). Radiographic tibiofemoral OA
was defined as at least one knee having a KLG≥2. Symptomatic knee OA was defined as presence of radiographic OA, in
combination with presence of frequent knee pain. Radiographic hand OA (RHOA) was defined as KLG≥2 in at least one
hand joint, erosive hand OA as RHOA plus a central erosion and symptomatic hand OA as RHOA plus pain, aching or stiff-
ness in the same joint. Crude prevalence and incidence numbers were calculated. Multivariable logistic regression analysis,
adjusted for age, sex and BMI was performed.

Results: In total, 1293 participants were studied. After adjustment for age, sex and BMI, presence of radiographic hand OA
was associated with the development of symptomatic knee OA (OR 1.8 [1.4,2.4]). Similar results were found for symptom-
atic hand OA as the predictor (OR 1.9 [1.3,2.7]). However, compared with nonerosive hand OA, erosive hand OA was not
identified as a risk factor for the development of symptomatic knee OA (OR 1.3 [0.7, 2.6]). Other risk factors identified for
the development of symptomatic knee OA were: presence of thumb OA (vs. no thumb OA), presence of OA at a distal
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interphalangeal (DIP) joint, presence of OA at a proximal interphalangeal (PIP) joint, the number of finger joints affected and a
change of at least 1 unit in KL grade in one or more hand joints (interphalangeal and thumb joints). .

Conclusion: This study confirms presence of hand OA is a risk factor for the development of knee OA. However, in a hand
OA population, presence of erosions is not an additional risk factor. Our results may suggest that erosive hand OA is unre-
lated to OA in the knee.

References

< 1. Hirsch R et al. Association of hand and knee osteoarthritis: evidence for a polyarticular disease subset. Ann Rheum
Dis. 1996 Jan;55(1):25-9.

Disclosure: T. Vanhaverbeke: AbbVie, 6;G. Rabasa: None;R.Wittoek: AbbVie, 2, Amgen, 5, Fresenius Kabi, 6, Gala-
pagos, 6, Merck/MSD, 6, Pfizer, 5; I. Haugen: AbbVie/Abbott, 6, GlaxoSmithKlein(GSK), 6, Grünenthal, 6, Novartis,
6, Pfizer, 5; D. Felson: None.
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Background/Purpose: Hand osteoarthritis (OA) is a frequently occurring form of OA characterized by symptoms including
joint pain, stiffness, and swelling which affect performance of activities of daily living.The Australian/Canadian Osteoarthritis
Hand Index (AUSCAN) is a key functional survey for hand OA, consisting of 15 questions organized into three subscales:
pain, stiffness, and physical function.While AUSCAN results are typically reported as a total index and/or subscale scores,
the individual questions are more granular endpoints which are relevant to patients’ daily activities such as getting dressed,
turning doorknobs and faucets, and cooking. The purpose of this post-hoc analysis was to evaluate the scores from the indi-
vidual AUSCAN questions from an 8-week randomized, double-blind, placebo-controlled trial of diclofenac sodium 1% gel
(DSG) vs vehicle in the treatment of hand OA (Altman RD, et al. J Rheumatol 2009;36:1991-9).

Mean scores for individual AUSCAN questions (0-100 scale)

2324



Methods: Patients diagnosed with hand OA in the dominant hand were randomly assigned DSG (n = 198) or vehicle
(n = 187) and applied 2 g to each hand 4 times daily for 8 weeks. Vehicle was identical to DSG except for the absence of
diclofenac sodium.AUSCAN questions were scored using a scale of 0 (no pain/stiffness/difficulty)-100 (extreme pain/stiff-
ness/difficulty) at baseline and at weeks 1, 2, 4, 6 and 8.Mean scores for each question were assessed and compared
between treatments at each timepoint using Analysis of Covariance (ANCOVA) with baseline as a covariate in the model
and with no multiplicity correction.

Results: DSG demonstrated efficacy with reduction of pain subscale question scores at week 6 by 42%-44% (33%-35% for
vehicle), stiffness scores by 42% (30% for vehicle) and physical function subscale scores by 39%-45% (27%-33% for vehi-
cle).Statistically significant differences favoring DSG over vehicle were observed at weeks 4 and 6 (the primary endpoints) in
all categories and at week 8 in the stiffness and physical function questions. Specifically, the questions with the greatest sep-
aration from vehicle at week 6 involved pain when turning and squeezing objects, stiffness upon wakening, difficulty turning
doorknobs and faucets, and difficulty getting dressed, all of which are important components of hand functionality in daily
living. Questions that did not reach statistical significance demonstrated a trend favoring DSG.

Conclusion: The results from this analysis show that the individual AUSCAN index question scores for DSG reach statistical
significance vs vehicle at week 4 and last through week 8.The DSG scores at week 6 demonstrate a 39%-45% improvement
from baseline in performing daily activities including turning objects such as doorknobs and faucets, getting dressed, and
cooking compared to 27%-35% reductions from baseline for vehicle. These endpoints may be more meaningful to patients
than the subscale scores of pain, stiffness and physical function, and may provide healthcare providers better ways to com-
municate the benefit of using DSG to treat the symptoms of hand OA.

Disclosure: K. Nicholson: Haleon, 3; E. Sanchez: Haleon, 3; W. Wright: Haleon, 2; J. Block: Haleon, 2;
R. Petruschke: Haleon, 3.
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Background/Purpose: There is not cure or an efficient treatment for the osteoarthritis (OA). Mitochondrial damage and dys-
function are described during OA process modulating chondrocyte function and survival contributing to its pathogenesis. As
a consequence, mitochondria has proposed as a potential therapeutic target for OA.

Aim: To describe a method to isolate functional mitochondria and assess their functionality and capacity to integrate in joint
tissues

Methods: Magnetic beads coupled to anti-TOM22 was used to obtain isolate mitochondria from liver of C57BL/6JOlaHsd
after classical tissue digestion. Transmission Electron microscopy (TEM) images and Western blot (WB) were using to stab-
lish the purity and the analysis of Mitotracker Red® staining and ATP were studied in the stablish of mitochondria viability. To
evaluated the capacity of mitochondria to integrated in the joint tissues, cartilage and synovial membrane explants were co-
incubated in presence of isolated mitochondria labeled with Iron nanoparticles or MitoTarker Red ® during 24, 48 hours (h).
Mitochondria labeled with Mitotracker Red® were injected in left knee of 3 C57BL/6JOlaHsd mice and 48 h after the animals
were euthanized. The ability of the injected mitochondria to cross the different joint tissues was analyzed, as well as the bio-
logical effect and safety of the intra-articular injection.

Results: Normal mitochondrial morphology was obtained when TEM images were analyzed (Figure 1-A). WB showed a big
signal of ATP synthase α in mitochondrial isolated fraction while BIP and Tubulin-α were detected only in the elution fraction
(Figure 1-B). These data reflected that isolated mitochondria were purity. The Mitochondria viability was analyzed through
the evaluation of MitoTracker Red ®

fluorescence and ATP production. Isolated mitochondria labeled with MitoTracker
Red ® showed higher fluorescent than the same samples without label (81±6.92 vs 2.51±0.29, p=0.05) (Figure 1-C). ATP
production in isolated mitochondria was modulated when were incubated in presence of 0.8 μM Rotenone (27.64±3.42
vs 16.76±4.62) (Figure 1-D). These results showed that isolated mitochondria were functional.

In vitro analysis showed the presence of isolated mitochondria embedded in the ECM of the superficial and intermedial layer
of cartilage and into the ECM of synovial tissue (Figure 2-A-B). Morphology of chondrocytes in the different layers of the car-
tilage and morphology of synoviocytes did not show any change. Intrarticular injection of mitochondria caused low grade of
joint inflammatory response as well as any systemic complication, no animal dead. Histologic studies of left joint showed
Mitotracker Red® signal in the synovial membrane and in the superficial layer of the cartilage (Figure 2-C). Synovitis was
not present. Histologic studies of the right knee and organs did not detect any red fluorescence stain.

Conclusion: Isolated mitochondria penetrate ECM of cartilage and synovium. In mice, intraarticular injection of functional
isolated mitochondria is safety. These data give us the opportunity to continue studying the mitochondria as a treatment
for OA.
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Background/Purpose: Chronic pain in patients with hip and knee osteoarthritis (OA) has been classically attributed to noci-
ceptive pain pathways. Emerging evidence has demonstrated influence from additional pain pathways in OA (Table 1). In this
study, we screened for pre-operative neuropathic and nociplastic pain in patients who subsequently underwent hip or knee
arthroplasty.

Methods: Participants filled out two surveys reflecting pre-surgical pain: 1) the PainDETECT questionnaire (PD-Q) to assess
neuropathic pain, and 2) the Fibromyalgia Survey Questionnaire (FSQ). The FSQ is comprised of the Widespread Pain Index
(WPI) assessing widespread musculoskeletal pain and the Symptom Severity Scale (SSS) assessing comorbid symptoms
(e.g., fatigue). The 2016 fibromyalgia criteria were used as inclusion criteria for fibromyalgia diagnosis.

Results: Overall, 89 participants were included in our analysis (23 hip OA, 66 knee OA). The mean age was 66.0 ± 9.01
(mean ± SD), 50 were female (56.2%), 84 were Caucasian Non-Hispanic (94.4%), the mean BMI was 30.43 ±5.56
(Table 2). Of this cohort, 18.0% had widespread pain (WPI ≥ 7), 7.9% met diagnostic criteria for fibromyalgia, 25.8% had
possible neuropathic pain (PD-Q 13-18), and 12.4% had probable neuropathic pain (PD-Q ≥19) (Figure 1). This represented
34 (38.2%) unique individuals. We did not find significant differences in age, BMI, sex or site of OA among those with versus
without widespread pain, fibromyalgia or neuropathic pain.

Conclusion: Among patients with hip or knee OA who underwent joint arthroplasty, more than a third had evidence of pre-
operative nociplastic and/or neuropathic pain. This has clinical relevance, as nociplastic and neuropathic pain may have
decreased responsiveness to peripherally directed therapies such as surgery. Given the evidence that there are multiple

2327



mechanisms of pain within individuals, this implies a need for multiple therapeutic targets in many patients. Elucidating these
pain pathways in future studies will be key to more effectively treating hip and knee OA pain.

Disclosure: C. Conran: None; L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety Monitor-
ing Board, Celltrion, 12, member of independent Data Safety Monitoring Board; A. Clauw: None; J. Seifert: None;
C. Keeter: None; C. Hogan: None; M. Dayton: None.

Table 1. Pain Mechanism Definitions

Table 2. Demographics

FIgure 1. Incidence of Nociplastic and Neuropathic Pain Among Patients with Hip and Knee OA
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Background/Purpose: The course of pain in hand osteoarthritis (OA) is often investigated with repeated validated pain question-
naires. However, it is unknown whether these questionnaires reliably reflect patients’ experience of changes in pain. This experi-
ence may be influenced by amongst others recall and a shift in the patients’ perception of the pain over time. In order to improve
patient outcomes, it is important to ensure that what is measured as a decrease in pain is also experienced as such. Therefore,
this study aimed to compare yearly changes on a validated pain questionnaire with the pain course recalled by the patient.

Methods: Four year data of the ongoing HOSTAS (Hand OSTeoArthritis in Secondary care, patients with primary hand OA
diagnosed by rheumatologist) cohort were used.

Pain was measured with the Australian/Canadian hand Osteoarthritis index (AUSCAN) pain subscale (range 0-20) annually
from baseline. Change in cross-sectional AUSCAN pain scores between years were categorized using the minimal clinical
important improvement (MCII, 1.6). Additionally, an anchor question asking participants whether pain had worsened,
improved, remained stable or if they had never had pain, compared with the year before, was collected annually. Patients
were included in the current analysis if change in AUSCAN pain and the anchor question were available for at least one year.

Changes in annual AUSCAN scores were compared to answers on the anchor questions Cohen’s kappa was calculated.
Annual results were comparable between years, so the years were pooled.

Results: Over 4 years, 708 annual intervals (307 patients, mean age 61.0 (SD 8.2), 82% women, mean BMI 27.3 (SD 4.8),
baseline AUSCAN pain 9.1 (SD 4.2)) with change in AUSCAN and anchor questions were available. Of 307 patients, 95 pro-
vided one interval, 74 provided two, 87 provided three and 51 provided four. In 203 intervals 172 patients reported an
increase in AUSCAN pain (of which in 151 intervals patients (74%) indicated their pain had worsened), in 293 intervals
199 patients reported a stable level of pain (of which in 96 intervals (33%) indicated their pain had not changed) and in
212 intervals 176 patients reported a decrease in pain (of which 39 (19%) indicated their pain had improved) (table 1). The
most frequent answer was worsening pain. In 422 (60%) of intervals, the anchor question was not in concordance with
the AUSCAN pain (Cohen’s kappa of 0.12).
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Conclusion: Changes in yearly AUSCAN pain measured differ greatly from the course of pain over the last year perceived by
the patient. The patients described deterioration more often than is reflected in the differences between AUSCAN pain mea-
surements. Further investigations to understand pain development, how patients perceive pain development and how best
to evaluate it, are warranted.

Disclosure: C. van der Meulen: None; L. van de Stadt: None; F. Rosendaal: None; M. Kloppenburg: None.
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Osteoarthritis of the Knee

Guang-Liang Jiang1 and Feng Xu2, 1Xgene Pharmaceutical Inc., Lexington, MA, 2Xgene Pharmaceutical Inc., Altos
Hills, CA
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Background/Purpose:Globally osteoarthritis affects about 302 million patients, knee osteoarthritis accounts for 263 million
and ranks the highest in disability and pain compared to OA of other joints. Efficacious and safe therapeutics for chronic
management of OA symptoms are still needed. Topical therapies remain the first line of recommendation for pharmacolog-
ical management of OA. The current study was to assess a topical gel formulation of XG004, a new chemical entity inhibiting
both the COX enzymes and the calcium a2d-subunit, in knee OA patients.

Figure 1. Plasma Concentrations (mean +/- SD) of Naproxen (linear)

2330



Methods: The Phase 1b study (NCT054540200) was a randomized, double-blind, placebo-controlled, single-center,
parallel-group trial, evaluating the safety, PK and efficacy of topical application of XG004 gel in Australian patients with OA
of the knee. Patients with moderate to severe OA pain and Kellgren-Lawrence (KL) grade of II-IV were randomized in a 3:1
ratio to receive 4 mL of 5% or 10% topical gel of XG004 or placebo qd, bid, or tid over one week period. Trough plasma
and synovial fluid (SF, withdrawn on day 8) PK was assessed with up to 24 hours interval from the last dosing. The explor-
atory efficacy was measured by changes from baseline in daily walking pain, sleep interference, the WOMAC scores, and
the Patient Global Impression of Change (PGIC).

Results: 32 randomized patients had a mean baseline walking pain of 5.7 (0-10 NRS scale), 25% patients had KL grade IV,
56.2% patients had painDETECT score ≥ 13 (indicating neuropathic pain components), those and other baseline character-
istics were well balanced between active and placebo arms. All reported good tolerability and safety without SAEs or discon-
tinuation to the study drug. While pregabalin (an active metabolite) was only measurable in plasms of 10% TID dosing cohort,
XG004 and another active metabolite naproxen were readily assessable in both plasma and SF. Plasma concentration
increased over time in a dose-frequency- and drug-content-dependent way (Fig. 1). The magnitude of symptom improve-
ment was greater in BID or TID dosing cohorts than in the QD cohorts. Over placebo, the BID or TID drug applications
resulted in symptom relief in WOMAC pain, physical function, stiffness, total score, and daily walking pain with standard

Figure 2. Sleep Interference Score Changes from Baseline in Pooled BID+TID Cohorts (0-10 NRS scale)

Figure 3. WOMAC Total and Subscore Changes from Baseline in Pooled BID+TID Cohorts (0-10 NRS scale)
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effect sizes of 0.639, 0.444, 0.528, 0.508, and 0.343 by the end of 7 days treatment, respectively (Fig. 3). Meantime, these
treatment regimens improved pain-induced sleep interference with an effect size of 0.752 (Fig. 2). 72.2% patients with
XG004 BID or TID treatment reported at least "minimally improvement" and 27.8% reported "no change", while 50%
reported at least "minimally improved" and 50% reported "no change" or "minimally worse" in the placebo-treated patients.

Conclusion: XG004 topical gel in knee OA patients showed good tolerability and safety. XG004 and its active metabolites
were detectable in sparse plasma and/or SF samples. 5% or 10% BID or TID dosing showed substantial improvement in
knee pain, stiffness, physical function, as well as sleep quality. With novel dual targeting on both nociceptive and neuropathic
pain signals, XG004 topical could be a promising more efficacious and safer addition to chronic OA pain management.

Disclosure: G. Jiang: Xgene Pharmaceutical, 3; F. Xu: Xgene Pharmaceutical, 3.
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Background/Purpose: Osteoarthritis (OA) of the hand is associated with the presence of bony deformities in the proximal
interphalangeal joints, distal interphalangeal joints, and first carpometacarpal joints, frequently with joint pain and stiffness (1).
The factors conferring risk and determining the joint distributions in hand OA are not well understood. Due to similarities in
the epidemiology of hand OA and autoimmune thyroid disease (AITD) we investigated for the first time, a possible association
between the two conditions in participants representative of the US population. The purpose of the study was to examine
whether the AITD autoantibodies, anti-thyroid peroxidase antibody (TPOAb) and anti-thyroglobulin antibody (TgAb), associate
with hand OA and symptomatic hand OA in the Third National Health and Nutrition Examination Survey (NHANES III).

Methods: NHANES III interviewed a sample of 33,994 participants, 3128 of whom were aged 60 years and over in Phase
2 (1991 – 1994) of the study where data for osteoarthritis were collected. A total of 2429 persons ≥60 years of age had no
missing data for TPOAb and TgAb. Clinical hand OA (46.6% of participants) was defined using the American College of
Rheumatology Classification Criteria modified for the NHANES III data set following the experience of Dillon et al. (2). Symp-
tomatic hand OA (8.6% of participants) was defined as hand OA with the presence of chronic hand pain recorded as the
presence of a "yes" response to the question, "Have you ever had pain in your hands on most days for at least 6 weeks? This
also includes aching and stiffness". Data on hand OA or symptomatic hand OA were examined with respect to their associ-
ations with TPOAb and TgAb. Log binomial and modified Poisson regression models were fit to examine the associations
between the anti-thyroid autoantibodies, and hand OA or symptomatic hand OA.

Results: Higher levels of TPOAb were associated with a higher prevalence of symptomatic hand OA in the unadjusted
(PR=1.182, p=0.024) and adjusted models, after controlling for age, gender, and diabetes (PR=1.174, p=0.039). The signif-
icance of the association was no longer observed when positive TPOAb was classified into four levels and was compared
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with negative TPOAb. TgAb analyzed as a continuous variable showed a trend to being positively associated with symptom-
atic hand OA (p< 0.10) in both the unadjusted and adjusted models. When positive TgAb was stratified as a categorical var-
iable with four levels and compared with negative TgAb the highest quartile was associated with a higher prevalence of
symptomatic hand OA than negative TgAb in the unadjusted (PR=2.242, p=0.008) and adjusted models
(PR=2.045,p=0.038). There was no significant association between TPOAb or TgAb and hand OA.

Conclusion: Higher levels of TPOAb may be associated with the presence of symptomatic hand OA in persons ≥60 years.
Persons ≥60 years with the highest quartile levels of TgAb may be more likely to present with symptomatic hand OA. Neither
TPOAb nor TgAb was significantly related to the presence of hand OA.
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The Association of Peak Forces and Loading Rates During Walking with
MRI-Based Structural Worsening of the Knee: The Multicenter
Osteoarthritis Study
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SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Osteoarthritis – Clinical Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose:Mechanical loading is an important, modifiable risk factor for knee osteoarthritis (OA). Walking loads
have been previously proposed as a risk factor for developing OA; however, there is a scarcity of literature exploring the lon-
gitudinal relation of baseline walking kinetics on structural worsening in the knee joint. Thus, our purpose was to analyze
peak vertical ground reaction force (GRF) and average slope of the force (i.e., average loading rate (ALR)) during walking in
persons with and without knee OA, and to explore the relation of these exposure variables to changes in MRI-based struc-
tural outcomes two years later. We hypothesized that increased peak GRF and ALR would be associated with greater odds
of MRI-based structural worsening.

Methods: Data from the Multicenter Osteoarthritis Study (MOST), an NIH-funded cohort study, were used. Participants
were included if they had walking GRF data at baseline (i.e., year 12 of MOST) and had obtained knee MRIs at baseline
and follow-up (i.e., years 12 & 14 of MOST). Participants were excluded if they underwent total knee arthroplasty of either
knee, whether prior to or during the study period.

Figure 1. Adjusted odds ratios for BML and cartilage worsening across quartiles of peak vertical ground reaction force (GRF) during walking. Quar-
tile 1 (Q1) is the reference quartile and has the lowest peak GRF, while Q4 has the highest peak GRF.
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Peak vertical ground reaction force (GRF) and average loading rate were evaluated during the first �10% of the gait cycle
following initial contact, averaged across four trials per knee, grouped into sex-specific quartiles (Q1-Q4), and analyzed in
relation to structural outcomes. MRIs were read paired by experienced musculoskeletal radiologists using the MOAKS
scales. Structural worsening was operationalized in twoways: (1) increase in size of bonemarrow lesions (BMLs); and (2) car-
tilage worsening, defined as an increase in cartilage score anywhere in the knee including incident damage. BML and carti-
lage worsening were separately dichotomized as Y/N (i.e., any increase in BML size or any cartilage loss) at 2-year follow-up.
Analyses were conducted using logistic regression adjusting for specific covariates (gait speed, age, sex, body weight, race,
and mechanical alignment). For both exposure variables, peak GRF and ALR, Quartile 1 is the reference group and repre-
sents the lowest magnitudes of force and loading rate.

Results: 1577 participants (age: 61(9) years, BMI: 28(5) kg/m2; 56% female, 86% white) met criteria for inclusion; 8
observations were removed from analyses due to missing exposure and/or outcome data. At follow-up, 46% had BML
worsening, and 45% had cartilage worsening. There were no between-quartile differences (p=0.29-0.69) or linear trends
for BML worsening in either of the exposure variables (Chi Square=0.04-0.54, p=0.46-0.83). The odds of cartilage worsen-
ing were 11% higher in Q3 and 38% higher in Q4 of peak GRF (see figures) (test for linear trend: Chi Square=1.23, p=0.27).
For ALR, the odds of cartilage worsening were 19% higher for Q3 and 21% higher for Q4 (test for linear trend: Chi
Square=1.85, p=0.17).

Conclusion: Peak vertical GRF and GRF loading rate were not associated with worsening BMLs in the knee joint in persons
with mild or no knee OA. Though not significant, the odds of cartilage worsening suggest a modestly elevated risk of carti-
lage worsening at higher peak GRF and higher loading rates when walking.

Disclosure: L. Sara: None; D. Felson: None; M. LaValley: None; G. Rabasa: None; B. Lewis: None; J. Lynch: None;
N. Segal: Pacira Biosciences, 1, 2, 5, 6, Trice Medical, 6; A. Guermazi: BICL, LLC, 11, ICM, Coval, TrialSpark, Tissue-
Gene, Medipost, 2, Novartis, 2, Pfizer, 2; F. Roemer: Boston Imaging Core Lab (BICL) LLC., 8, Grünenthal GmbH, 2;
J. Stefanik: None; C. Lewis: None.

Figure 2. Adjusted odds ratios for BML and cartilage worsening across quartiles of average vertical ground reaction force loading rates during
walking. Quartile 1 (Q1) is the reference quartile and has the lowest average loading rate, while Q4 has the highest average loading rate.
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in Incident Knee OA Is Associated with Weight-Bearing Knee Pain
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Background/Purpose: Subchondral bone marrow lesions (BMLs) have been associated with incident and progressive pain
and reported to fluctuate along with concurrent fluctuations in symptoms. While associated with other structural, cellular,
and biochemical features of OA that cause pain, BMLs may contribute directly to OA pain via cytokines, NGF, and altered
biomechanics in knee OA, though evidence surrounding the role of BMLs and weight-bearing pain, specifically, is limited.
Our objective was to estimate the effect of BML involvement on weight-bearing knee pain following radiographic KOA devel-
opment, across the whole knee and by bone plate.

Methods: The OAI is a longitudinal observational study of participants with or at risk of symptomatic KOA. We identified inci-
dent cases of radiographic KOA, defined as KLG 2 or 3 on centrally graded x-rays. Participants underwent bilateral poster-
oanterior fixed-flexion weight-bearing knee radiography and non-contrast 3T MRI over 10 years of follow-up. MSK
radiologists graded BMLs, effusion-synovitis (ES), Hoffa-synovitis (HS), cartilage and meniscal damage using the MRI Oste-
oarthritis Knee Score (MOAKS). BML involvement was assessed in 15 subregions (Figure 1). The WOMAC questionnaire
includes pain assessment during 3 weight-bearing activities: walking on a flat surface, going up/down stairs, and standing,
rated as none (0), mild (1), moderate (2), severe (3), or extreme (4). The weight-bearing knee pain score was defined as the

Figure 1. Prevalence of BML involvement in each bone plate, including 15 subregions: medial femur (MF) [FemCentMed, FemPostMed]; medial
tibia (MT) [TibAntMed, TibCentMed, TibPostMed]; lateral femur (LF) [FemCentLat, FemPostLat]; lateral tibia (LT) [TibAntLat, TibCentLat, TibPos-
tLat]; medial patellofemoral (MPF) [FemAntMed, PatellaMed]; lateral patellofemoral (LPF) [FemAntLat, PatellaLat]; subspinous (SS) [TibSubSpCent]
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sum of reported pain scores during these activities (0-12). We fit a proportional odds logistic regression to model weight-
bearing knee pain using penalized maximum likelihood estimation; predictors included the number of subregions with
BML involvement, other structural damage scores, KLG, age, and BMI at the same clinic visit, as well as sex and race. We
similarly fit a model with the number of subregions with BML involvement at the bone-plate level. Models were compared
with and without the number of subregions with BML involvement using a likelihood ratio test (LRT). The predicted probabil-
ity of weight-bearing pain score 4 or greater is reported with nonparametric bootstrap 95% confidence intervals with cluster
sampling at the participant-level.

Figure 2. Weight-Bearing Knee Pain and Subregional BML Involvement By Amount of Effusion-Synovitis and Kellgren-Lawrence Grade

Figure 3. Weight-Bearing Knee Pain and Subregional BML Involvement within Bone Plates By Amount of Effusion-Synovitis and Kellgren-
Lawrence Grade
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Results:We identified 690 knees contributed by 623 participants with radiographic KOA (i.e., KL2 or KL3 at the time of MRI).
Themean participant agewas 65 years (SD 9), mean BMI was 29.3 (SD 4.8), 66% reported female sex, and 83% self-identified
as white.The prevalence of BML involvement in our sample is shown for each bone plate (Figure 1). Predicted probability of
weight-bearing pain is reported based on BML involvement, ES, and KLG, from fully adjusted models (Figures 2-3). The num-
ber of subregions in the whole knee with BML involvement was associated with weight-bearing pain (LRT p=0.006). The model
that included affected subregions in each bone plate implicated BML involvement in the MT (LRT p=0.002).

Conclusion: Our findings suggest that the probability of weight-bearing knee pain increases with increasing subregional
involvement of BMLs, largely driven by MT BMLs.

Disclosure: K. Kwoh: Express Scripts, 2, Kolon Tissue Gene, 12, IDMC, Moebius, 2, Novartis, 1, Trial Spark, 2, Xalud,
1; F. Roemer: Boston Imaging Core Lab (BICL) LLC., 8, Grünenthal GmbH, 2; E. Ashbeck: None; A. Guermazi: BICL,
LLC, 11, ICM, Coval, TrialSpark, TissueGene, Medipost, 2, Novartis, 2, Pfizer, 2.
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Background/Purpose: While OA has been considered a disease of cartilage, early subchondral bone changes may pre-
cede cartilage abnormalities. Although higher systemic BMD has a known association with radiographic OA severity, the
relation of local subchondral BMD measures at the knee with structural changes on MRI is not well studied. CT topographic
mapping of subchondral density is a 3D imaging tool that precisely measures subchondral cortical and trabecular BMD in
relation to depth from the subchondral surface, allowing for the study of local knee BMD and its impact on important OA
structural outcomes. This study aims to evaluate compartment- and depth-specific subchondral knee BMD in relation to
cartilage worsening on knee MRI, with the hypothesis that higher local subchondral knee BMD will be associated with higher
risk of cartilage loss in the same compartment.

Methods: Participants from the Multicenter Osteoarthritis (MOST) study, a NIH-funded longitudinal prospective cohort of
older adults with or at risk of knee OA, who had knee CTs and MRIs at the 12th year study visit were included in this longitu-
dinal analysis. A 3D imaging tool measuring BMD in relation to depth from the subchondral surface was used to assess prox-
imal tibial subchondral BMD at depths of 0-2.5 mm, 2.5-5.0 mm, and 5-10 mm. Regional analyses of each medial and
lateral plateau, at each depth were performed to calculate average BMD. Cartilage worsening on MRI was defined as any
increase in the MRI OA Knee Score (MOAKS) subregion score between the 12th year visit and 2-year follow-up, considering
the medial and lateral compartment separately. We evaluated the relation of subchondral BMD to compartment-specific car-
tilage worsening using binomial regression with generalized estimating equations to account for 2 knees within individuals,
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for each compartment and depth in separate models, and adjusted for age, sex, and body mass index (BMI). We additionally
stratified by radiographic OA (ROA) status in separate models.

Results:We included 1659 participants (mean age 61 years, 56% female, mean BMI 29 kg/m2). At baseline, 90% of knees
had any cartilage damage on knee MRI and 10% had any cartilage worsening at 2-year follow-up. In the medial compart-
ment, at depths of 2.5-10mm below the subchondral surface, the risk of MRI cartilage worsening was 1.2-1.3 times higher
for each standard deviation increase in the average subchondral BMD, after confounder adjustment. This association was
not seen in the most superficial medial compartment depth (0-2.5mm), nor in the lateral compartment. Analyses stratified
by ROA status did not differ substantially from the main results.

Conclusion: Higher subchondral tibial BMD measures were associated with higher risk of cartilage loss in the medial
compartment at deeper depths of 2.5-10mm beneath the subchondral surface. These results support differential depth-
and compartment-specific contributions from subchondral BMD involved in the pathogenesis of cartilage damage in
knee OA.

Disclosure: J. Liew: None; J. Johnston: None; G. Rabasa: None; B. Lewis: None; J. Lynch: None; J. Torner: None;
T. Neogi: None.

Multivariable analyses for the association of subchondral BMD and compartment-specific cartilage worsening, overall and stratified by the pres-
ence of radiographic OA
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Osteoarthritis: An Individual Patient Data Meta-Analysis of Cohort
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Background/Purpose: Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are commonly prescribed for short-term manage-
ment of symptoms of knee osteoarthritis (KOA), but they are often used long-term, and the long-term effects are unclear.
Therefore, we aimed to investigate the association of long-term use of NSAIDs with KOA symptoms and structural changes.

Methods: We performed individual patient data meta-analysis of three independent cohort studies: Osteoarthritis Initiative
(OAI); Multicenter Osteoarthritis (MOST); and Cohort Hip and Cohort Knee (CHECK). The participants had or were at risk of
developing KOA. A participant was classified as long-term user of NSAIDs if they were using them at baseline and during all
follow-up visits. The follow-up visits occurred annually over 4 years in OAI, over 5 years in CHECK, and every 2.5 years over
5 years in MOST. A participant was classified as a non-user of NSAIDs if they did not use it at baseline and at any follow-up
visits. There were 435 participants (with 870 knees) identified as long-term users of NSAIDs, and 3,762 participants (with
7,524 knees) identified as non-users. Outcomes included worsening pain, disability, and stiffness, assessed by the Western
Ontario and McMaster Universities Arthritis Index (WOMAC) scores, structural changes assessed by Kellgren/Lawrence (K/L)
grades, and incidence of total knee replacement. Generalized estimating equations were used to assess the association of
long-term use of NSAIDs with the change in outcomes between baseline and the 4-to-5-year follow-up, accounting for the
clustering of left and right knees within each participant. The analyses were adjusted for sex; race; baseline values of age; body
mass index (BMI); smoking status; comorbidity score; walking for leisure or activity; the pain, disability, and stiffness scores on
WOMAC; the severity of osteoarthritis as assessed by K/L grades; and study cohort (OAI, MOST, and CHECK).

Results: Compared to non-users, long-term users of NSAIDs had significantly increased odds of worsening pain, disability,
and stiffness that was of a clinically meaningful degree. The odds ratios (OR) were 2.04 (95% confidence intervals [CI]: 1.66
to 2.49) for pain, 2.21 (95% CI: 1.74 to 2.80) for disability, and 1.58 (95% CI: 1.29 to 1.93) for stiffness. For structural
changes, compared to non-users, long-term users of NSAIDs had significantly increased odds of worsening in both severity
of structural changes of KOA (OR: 1.43; 95% CI: 1.15 to 1.77) and incidence of total knee replacement (OR: 3.13; 95% CI:
2.08 to 4.70).

Conclusion: Long-term use of NSAIDs may have detrimental effects on KOA, including worsening symptoms and structural
changes. Although NSAIDs are useful for short-term management of KOA symptoms, our findings highlight potential
adverse effects of long-term use. Therefore, healthcare providers should weigh the benefits and risks of long-term NSAID
use in patients with KOA and consider alternative strategies to improve patient outcomes in the long term.

Disclosure: Z. Salis: Zuman International Pty Ltd, 8, 9; A. Sainsbury: Zuman International Pty Ltd, 6, 8, 9.
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Efficacy and Safety of a Single Intra-Articular Injection of MM-II, a Novel
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Double-Blind, Randomized Trial

Schnitzer Thomas1, Helene Rovsing2, Edith Lau3, Sidsel Boll4, Ballari Brahmachari5, Richard Chou6, Tarini Joshi5, Roni
Wechsler7, Siu-Long Yao5, Sveta Weiner5, Asger Bihlet8 and Philip Conaghan9, 1Northwestern University Feinberg School
of Medicine, Chicago, IL, 2Sanos Clinic, Gandrup, Denmark, 3Hong Kong Center for Clinical Research, Hong Kong, China,
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Background/Purpose: Safe and effective therapies are needed for OA pain. MM-II, a novel suspension of large, empty,
multilamellar liposomes composed of dimyristoylphosphatidylcholine and dipalmitoylphosphatidylcholine, effectively
reduced cartilage degeneration in OA animal models administered weekly IA injections. A single IA injection of MM-II lowered
knee pain in OA patients for up to 3 months in a first-in-human study. This phase 2b study evaluated dosing, safety, and effi-
cacy of MM-II through 26 weeks in patients with symptomatic knee OA.

Methods: Consenting patients were enrolled in a 6-arm, randomized, double-blind, placebo (PBO)-controlled, 26-week trial
evaluating one IA injection of 1, 3, and 6 mL of MM-II (150 mM lipids) and corresponding volumes of PBO. Key inclusion criteria
were age ≥40 years, radiographic Kellgren-Lawrence grades 2 or 3 in the index knee, ACR criteria for OA,WOMACA pain level
≥2/4 within 24 hours of baseline (BL), index knee visual analog scale pain score of 50 to 90 mm for ≥5/7 days prior to BL, and
intolerance or inadequate response to NSAIDs or acetaminophen. Patients with moderate to large effusions in the index knee

Figure 1. Change in baseline WOMAC A pain score over time. Data points represent least square means; error bars represent standard error. *P
<0.05, multiplicity-unadjusted pairwise comparison of MM-II 3 mL to PBO 3 mL. PBO, placebo.
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or with moderate to severe pain in another joint were excluded. The primary endpoint was change in WOMAC A pain score at
week 12; secondary endpoints included change from BL in WOMAC A pain, weekly average daily knee pain score, and use of
rescue medication. Randomization was stratified by BMI and BL index knee pain. The primary endpoint was analyzed for all
patients who received MM-II or PBO (full analysis set) using mixed models for repeated measures. Treatment differences were
estimated with least square means (LSM), and multiplicity-adjusted P-values were calculated for MM-II vs PBO 3 mLWOMAC
A scores using step-down Dunnett’s hierarchical testing. Nominal P-values were not adjusted for multiplicity.

Results: Of 397 enrolled patients, 258 (65.0%) were female and 266 (67.0%) were White. Mean age and BMI were 62.7 years
(standard deviation [SD], 8.1) and 30.8 kg/m2 (SD, 6.1), respectively. Treatment groups did not significantly differ at BL. Overall,
7.1% of patients discontinued the study. At week 12, LSM change from BLWOMAC A pain was −0.24 for the MM-II 3 mL group
(95% confidence interval [CI], −0.476 to −0.004; P = 0.085), −0.16 for the 1 mL group (95% CI, −0.390 to 0.061; P = 0.850), and
−0.02 for theMM-II 6mL group (95%CI, −0.269 to 0.222;P = 0.850). In the 3mL group, results were sustained until week 26with
nominal significance at 2 time points (Figure 1). When comparingMM-II 3mL to the pooled PBOgroups, LSMdifference in change
fromBL ofWOMACA pain at week 12was −0.28 (95%CI, −0.484 to −0.068; P = 0.018). LSM differences in weekly average daily
pain scores for the MM-II 3 mL group were nominally significant from week 6 through 26 (nominal P < 0.05 for all; Figure 2).
Changes in rescue medication use reflected changes in symptoms. Treatment-emergent serious adverse events (AEs) were
reported in 2.67% of MM-II and 2.99% of PBO patients; incidence of injection site AEs were 1.91% and 2.99%, respectively.

Conclusion: MM-II treatment was well tolerated and may provide durable, clinically relevant pain relief. These data support
phase 3 studies.

Disclosure: S. Thomas: AstraZenica, 2, Eli Lilly, 2, GlaxoSmithKline, 2, Horizon, 2, IBSA Group, 2, Merck, 2, Moebius
Medical, 2, Orion, 2, Paradigm Biopharmaceuticals, 5, Pfizer, 1, 2, Regeneron, 2, Xalud Therapeutics, 2; H. Rovsing:
None; E. Lau: None; S. Boll: None; B. Brahmachari: Sun Pharmaceutical Industries, Inc, 3, 11; R. Chou: Sun

Figure 2. Change from baseline weekly average of daily pain over time. Data points represent least square means; error bars represent standard
error. *P <0.05, 1 mL MM-II vs 3 mL PBO (not adjusted for multiplicity); ‡P <0.05, 3 mL MM-II vs 3 mL PBO (not adjusted for multiplicity). PBO,
placebo; VAS, visual analog scale.
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Pharmaceutical Industries, Inc, 2; T. Joshi: Sun Pharmaceutical Industries, Inc, 3, 11; R. Wechsler: Moebius Medical,
3, 11; S. Yao: Sun Pharmaceutical Industries, Inc, 3, 11; S.Weiner: Sun Pharmaceutical Industries, Inc, 3, 11; A. Bihlet:
NBCD, 8, Nordic Biosciences, 3, 11; P. Conaghan: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, Genascense,
2, GlaxoSmithKlein(GSK), 2, Grunenthal, 2, Janssen, 2, Levicept, 2, Merck/MSD, 2, Moebius Medical, 2, Novartis,
2, 6, Stryker, 2, Takeda, 2, TrialSpark, 2.
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Figure 1: flow diagram indicating the selection process.
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Background/Purpose: Bicycling is viewed as a non-weight bearing exercise and is often recommended as a preferred
exercise for those with knee osteoarthritis (OA).However, there is no long-term epidemiologic evidence to support this rec-
ommendation.Therefore, we evaluated the relationship of bicycling with symptomatic and structural progression in those
with pre-existing radiographic knee OA in the Osteoarthritis Initiative (OAI), a longitudinal observational study designed to
identify biomarkers for the development and progression of symptomatic and structural knee OA.

Methods: This is a nested cohort study within the OAI, which included participants over the age of 50 years at OAI baseline
who had radiographic OA in at least one knee (excluding those knees that already had undergone joint arthroplasty) at the
time of OAI enrollment. Bicyclists were defined using a self-administered questionnaire completed at the 96-month visit,
identifying people who had participated in the activity at least 10 times for at least 20 minutes each time. The flow diagram
illustrates those who were included in the analysis. At baseline and 48-months, symptoms were assessed using the frequent
knee pain question, and radiographs were scored using the Kellgren-Lawrence (KL) grade (2-4) and medial joint space nar-
rowing (JSN) score (0-3) to determine the following outcomes of interest, including KL grade worsening (increase of KL by at
least 1 grade), medial JSN worsening (any increase in medial JSN score, including within grade worsening), new knee pain
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(transitioning from no knee pain to knee pain), and improved knee pain (transitioning from knee pain to no knee pain). We
evaluated the association of bicycling with the outcomes of interest using a knee-based analysis with logistic regression with
generalized estimating equations to account for correlation between knees within a given person.We present crude results
and those adjusted for age and sex.

Results: 1203 participants contributed 1808 knees to the study with 20% self-identifying as bicyclists. Table 1 shows the
demographics of the two groups; both KL grade and JSN grade were well balanced between the groups. Notable differ-
ences were male predominance and increased number of TKR in the bicycling group compared with controls. Table 2
shows that there were no significant associations between bicycling and any of the four outcomes

Conclusion: Among individuals 50 years old and older with known radiographic knee OA, self-reported bicycling was not
associated with worsening knee pain or radiographically defined structural progression. These findings support that bicy-
cling is not harmful to knees in those with radiographic OA.

Disclosure: C. McLaughlin: None;G. Lo: None; J. Driban: None; T. McAlindon: None;A. Kriska: None;B. Rockette-
Wagner: None; M. Hochberg: TrialSpark, 2; M. Nevitt: None; K. Kwoh: Express Scripts, 2, Kolon Tissue Gene,
12, IDMC, Moebius, 2, Novartis, 1, Trial Spark, 2, Xalud, 1; C. Eaton: None.
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Background/Purpose: Cellular senescence is involved in osteoarthritis (OA) development. Dipeptidyl Peptidase-4 (DPP4) is
associated with senescence in OA chondrocytes. It is uncertain whether DPP4 inhibitor use is associated with reduced risk
of OA in patients with type 2 diabetes mellitus. We aimed to establish whether DPP4 inhibitor use was associated with a
reduced risk of OA among these patients.

Table 1. Characteristic Baseline of Cohorts
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Methods:We selected patients with type 2 diabetes mellitus that was diagnosed between 2008 and 2018 from the Taiwan
National Health Insurance Research Database.We used Individual Matching (1:1), age ±1, same gender, same index year,
same Diabetes Compilations Severity Index to balancepotential confounders between DPP4 inhibitor users and nonusers.
We assessed the risks of incident OA using Cox proportional hazards regression between DPP4 inhibitor users and
nonusers.

Results: We included 166,987 participants who were not treated with DPP4 inhibitor and 166,987who were treated with
DPP4 inhibitor (mean age 58.60yr, standard deviation 9.53yr; 56.07% were men). In the DPP4 inhibitor use cohort, 5953
patients developed OA during a median follow-up of 3.61years (Table 1). Compared with participants who did not use
DPP4 inhibitor, those who used DPP4 inhibitor had lower risks of incident OA (adjusted hazard ratio [HR] 0.43, 95% confi-
dence interval [CI]0.42�0.45(Table 2).Furthermore, the use of concurrent medications, such as Glucagon-like peptide-
1receptor agonist (GLP-1RA; 0.22 [0.15�0.31]) and Corticosteroid (0.66 [0.64�0.68]), was associated with a lower OA risk
(Table 3).We observed no relationship between a dose-dependent effect of DPP4 inhibitor use and OA(Table 3).

Table 2. Association of Comorbidities and Concurrent Medications with Osteoarthritis Risk

Table 3. Association of Comorbidities and Concurrent Medications with OA Risk
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Conclusion: DPP4 inhibitor use in patients with type 2 diabetes mellitus was associated with a significantly reduced risk of
OA. Randomized controlled clinical trials in patients with osteoarthritis are warranted to determine whether DPP4 inhibitor is
effective in decreasing the incidence of OA.

Disclosure: H. Lee: None;C. Chang: None; T. Lin: None; T. Ku: None; J. Chen: None; Y. Chen: None; S. Chen: None;
C. Chang: None.
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Background/Purpose: Pain management remains a significant challenge for individuals with rheumatic diseases (RDs),
often causing patients to seek complementary or alternative treatments to traditional medications. Cannabis has been inves-
tigated as a potential option due to its immunomodulatory and analgesic effects, and arthritic pain is a commonly reported
reason for cannabis use.1 However, little is known about its safety or effectiveness in this population, and existing products
are incredibly diverse and often unregulated. The objective of this study was to assess differences in self-reported effective-
ness of cannabis or cannabis-derived products (hereafter simply "cannabis") for the treatment of arthritis-related pain by the
presence or absence of tetrahydrocannabinol (THC).

Methods: The study population included adults in the FORWARD Databank who reported use of cannabis for treating
arthritis-related pain. Participants were categorized into two groups: those who used products containing cannabidiol
(CBD) but not THC, and those who used products containing THCwith or without CBD. Univariate analyses were performed
to examine differences between these groups, as well as between those who found cannabis effective or ineffective. Char-
acteristics that varied significantly (chi-square or t-test p< 0.05) were included in a multivariable logistic regression model to
assess the relationship between the presence of THC and effectiveness of cannabis in treating arthritic pain.

Results: Among 1,718 participants using cannabis for arthritis-related pain, 811 used THC-containing products while
907 used CBD-only products. In univariate analysis, THC users were significantly more likely to find cannabis effective com-
pared to CBD-only users (62% v 39%, p< 0.001; Figure 1). THC users were younger, more likely to be male, more likely to
live in a state where cannabis is legal, more likely to smoke, vape, or ingest cannabis, less likely to use topical cannabis,
and more likely to use cannabis for other reasons in addition to pain relief (Table 1). After adjusting for confounders, logistic
regression showed that participants using cannabis products with THC had significantly higher odds of finding cannabis
effective for pain reduction (OR 2.2 [1.5, 3.1]; p< 0.001; Figure 2). Participants who used topical cannabis or who also used
cannabis to treat insomnia or anxiety had significantly higher odds of finding cannabis effective, while participants with higher
global VAS scores were less likely to find cannabis effective.

Conclusion: This study provides valuable insights into the use of cannabis for pain management in individuals with RDs. Our
findings suggest that cannabis products containing THC and/or that are applied topically are more likely to be perceived by
patients as effective. These results highlight the importance of considering the specific formulation of cannabis products as
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well as their route of administration when evaluating their therapeutic potential. Prospective studies, particularly randomized
controlled clinical trials, are needed to better understand efficacy and potential risks of cannabis use in this population.

1. Wipfler, K. et al. Arthritis Care & Research74, 2091–2099 (2022)
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Background/Purpose: Frailty is an increasingly important construct in the field of rheumatology, aiding the identification of
individuals with increased vulnerability to accelerated clinical decline and overall worse disease outcomes.

The aim of this research was to explore the prevalence of frailty, and its potential associated impact on patient reported out-
comes (PRO’s) in a cohort of patients with Polymyalgia Rheumatica (PMR).

Methods: Patients with a diagnosis of PMR (fulfilling the 2012 EULAR/ACR Classification Criteria), who were in clinical
remission and on active treatment with glucocorticoids were recruited from two centres. Patients were ≥3 months and
≤12 months from diagnosis.

Frailty was defined by the 5 criteria of the widely validated Fried Phenotypic Frailty Index.

Patient reported outcomes included anxiety, using the Generalised Anxiety Disorder Assessment (GAD-7), mood, using the
Patient Health Questionnaire (PHQ-9), fatigue using the Functional Assessment of Chronic Illness Therapy - Fatigue Scale
(FACIT-F), pain, using the Visual Analogue Scale (VAS) and overall health related quality of life, using the Health Assessment

2352



Questionnaire-Disability Index (HAQ-DI). The associations between categorical variables were compared using chi-squared
or Fishers exact test where appropriate. The association between continuous variables and categorical variables were
assessed using the Kruskal-Wallis test. Correlations were calculated using Pearson’s r. All analyses were conducted using
R (R Core Team, 2022). A p-value of < 0.05 was considered as statistically significant.

Results: 51 consecutive patients were recruited, of which 56.9% (n=29) were female. Using the Fried Phenotypic index,
64.7% (n=33) were classified as robust, 27.5% (n=14) as pre-frail, and 7.8% (n=4) as frail. All patients classified as frail were
female, and had a statistically significant higher BMI (p=0.040) than those in the robust and pre-frail categories. Compared to
robust individuals, those who were frail had statistically significant higher median GAD-7 (p=0.003), PHQ-9 (p=0.001), VAS
(p=< 0.001) and HAQ-DI (p< 0.001) scores. FACIT-F scores were also worse in those who were frail versus robust
(p=0.001).

Conclusion: Over one third of patients with PMR in this cohort were classified as pre-frail or frail. Increased frailty status was
significantly correlated with worse PRO’s, including mood, pain, fatigue and overall quality of life. As frailty is a potentially
reversible state, accurately identifying frailty, and implementing appropriate interventions is of utmost importance to ensure
improved clinical outcomes in those with PMR.

Disclosure: P. Harkins: Janssen, 5; S. Cowley: None; D. Kane: None; R. Conway: AbbVie/Abbott, 5, 6, Celltrion,
5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novartis, 5, UCB, 6, Viatris, 6.

Table 1: Baseline characteristics by frailty classification according to Fried Phenotypic Frailty Index.
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Background/Purpose: Goal concordance between patients with chronic disease and their clinicians is linked to improved
outcomes, however, less is known about goal concordance and goal communication in rheumatoid arthritis (RA). Our objec-
tive was to explore the relationship between goal concordance and actual conversation of patient goals during the clinic visit.

Methods: Patients with RA seen at one of two rheumatology clinics were enrolled in a cross-sectional survey study. Prior to
the visit, enrolled patients and their clinicians independently ranked their top 3 goals for RA treatment. After the visit, patients
completed a survey question that asked if any of their goals were discussed during the visit. Concordance was defined as
the patient’s #1 goal being among any of the top 3 listed by the clinician. Additional survey items included a measure of
health literacy, demographics, and self-reported adherence. Goal concordance and number of goals discussed were ana-
lyzed using both descriptive statistics and statistical analysis using a Chi2 test, in which we compared rates of communica-
tion between concordant and non-concordant patient-clinician dyads.

Results: 178 patient-clinician dyads included 15 clinicians. Of the 178 patients, 58% were female, 16% Spanish speaking,
and 29% with limited health literacy. The majority of dyads (79%) were goal concordant. Among goal-concordant dyads,
33% did not discuss any goals during the visit, while 19% discussed 1 goal, 27% discussed 2 goals, and 21% discussed
3 goals. In contrast, 57% of non-goal concordant dyads did not discuss any goals during the visit, compared with 19%
who discussed one goal, 16% discussed 2 goals, and 8% discussed 3 goals. Goal concordant dyads were more likely to
discuss at least one goal during the visit (OR 2.63, p-value 0.009).

Conclusion: Goal concordant dyads were more likely to discuss RA patient goals during the clinic visit compared with dis-
cordant dyads. Tools to elicit RA patient goals prior to a clinic visit that can be incorporated into real-time discussions with
clinicians have potential to improve patient engagement in care and RA outcomes.
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Background/Purpose: DMARDs, which are essential for controlling the progression of inflammatory arthritis (IA), are mostly
immunomodulators that significantly increase the risk of severe infections. Therefore, several vaccinations are recom-
mended for patients receiving these treatments. In the recent pandemic context of Covid-19, vaccination of these patients
against SARS-Cov2 seems to be a major issue in their management and is recommended by scientific societies. Better
identification of patients reluctant to receive this vaccination would make it possible to adapt the information to encourage
their adherence.

Methods: An observational cross-sectional monocentric study in current practice was conducted to include 150 adult
patients treated with DMARDs for IA at the rheumatology outpatient clinic of the Hôpital Nord Franche-Comté between June
and December 2021. The main objective of this study was to determine the factors associated with refusal of vaccination
against SARS-CoV-2. During routine visits, a questionnaire was administered to the patients after obtaining their consent.
This questionnaire contained demographic and pathology-related data (type of IA, activity level, disease duration),
treatment-related data (type of DMARD, use of corticosteroids, number of targeted therapies, number of DMARD lines),
other vaccinations, and recommended follow-ups during IA (gynecological, oral, etc.), as well as diets (vegetarian, vegan,
etc.). Patients who did not wish to be vaccinated answered questions regarding the reasons for their refusal. The primary
endpoint was willingness to be vaccinated against SARS-CoV-2. The factors associated with willingness or refusal were also
studied. Statistical analyses were performed using R++ software (ClinicalTrials.gov Identifier: NCT04970550).

Results: 100 women and 49 men, mean age of 57.9 years, with a mean BMI of 27.0 were included. The percentage of vac-
cinated patients was 72.5%. There was no difference between vaccinated and non-vaccinated patients in terms of sex, type
of current DMARD, number of lines of DMARDs, level of education, other vaccinations (hepatitis, pneumococcus), recom-
mended follow-up (gynecological, dermatological, oral), diet, or use of alternative medicines. The non-vaccinated patients
were significantly younger (p=0.03), more worried about adverse effects (among others, cancer, and vaccine-related Covid
contamination), and that it triggered a flare-up of IA (all p=0.0004). They had less confidence in the pharmaceutical industry
and in new technologies (p=0.0004). They were less likely to be vaccinated against influenza (p=0.003). Their partners were
less frequently vaccinated against Covid-19 (p=0.002).

Conclusion: Slightly less than 75% of patients were vaccinated against Covid-19. The factors associated with refusal of
vaccination were younger age, unvaccinated spouse, fear of adverse events, and refusal of the influenza vaccination. The
type of DMARD or IA (RA, AS, PsA, or other SpA) did not influence the decision to vaccinate. However, non-vaccinated
patients were not less compliant with other vaccinations (except for influenza) and follow-up recommendations inherent to
their treatment.
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Background/Purpose: To comprehensively understand the impact of disease management strategies, it is essential to
understand the patient perspective. Gout is a chronic inflammatory arthritis characterized by painful joint flare-ups secondary
to uric acid accumulation. Virtually all subspecialty groups recommend a proactive "treat-to-target" strategy to reduce serum
urate levels, but many individuals living with gout adhere to a "treat-to-no symptoms" strategy. Here, we aimed to character-
ize gout community perspectives on various management approaches to gout care.

Methods:We evaluated 2 online social media communities using a proprietary analytics engine that evaluates social media
conversations using natural language processing. Sources included a private Facebook group, The Gout Support Group of
America (15,000+ members), which had 50,000 posts/comments from 2021 to 2023; and a public subreddit, r/gout
(9,000+ members), with 125,000 posts/comments from 2011 to 2023. The engine used a topic modeling approach to iden-
tify the most frequent conversation themes across groups. Topics related to disease management were then tagged. All
management topics were subject to sentiment analysis in which posts/comments were scored from −1 (most negative) to
1 (most positive) using a pretrained sentiment tagger. A final exploratory analysis identified the number of questions in each
topic.

Results: Topic modeling yielded more than 30 topics that had at least 300 total posts/comments. Fourteen topics related to
disease management (others related to disease burden, etc.). Polarity analysis showed the most positive management
topics, in rank order, to be uric acid monitoring, weight loss, cbd/thc, allopurinol, and prednisone. Statistically significant dif-
ferences were found between topic polarities as determined by 1-way ANOVA [F(4,10543) = 16.74, P = .0001]. A Tukey
post hoc test revealed that uric acid monitoring conversation polarity was significantly higher [0.15 (0.24), P = .008] than
cbd/thc conversations, as well as allopurinol and prednisone conversations but not weight loss conversations. Exploratory
analysis showed that about 40% of all posts/comments in diseasemanagement topics included questions, compared with
20% in disease burden topics.

Conclusion: Using a proprietary analytics engine, we identified the most prevalent topics of conversation across 2 online
gout communities. In comparing the top 5 most positive management topics, uric acid monitoring achieved the highest
mean sentiment. Though the functional impact of sentiment differences is not easily appraised, these contrasts could sug-
gest that gout community members tend to prefer uric acid monitoring over reactive management approaches such as
prednisone. Disease management topics were composed of about 40% questions (vs 20% for disease burden topics),

2356



suggesting that increased awareness of various management strategies could benefit community members. Further work is
needed to continue investigation of the patient perspective on gout management, which could be an important factor for
patients having greater autonomy and participation in controlling their disease.

Disclosure: M. Flurie: TREND Community, 3, 12, Shareholder;M. Converse: TREND Community, 3, 12, Shareholder;
C. Parker: Gout Support Group of America, 6, 12, Co-founder; B. LaMoreaux: Horizon Therapeutics, 3, 12, Stock-
holder; D. Hernandez: Global Healthy Living Foundation, 3; N. Edwards: Horizon Therapeutics, 2, United Rheumatol-
ogy, 12, Medical Policy Committee Member; G. Ho: Gout Support Group of America, 1, 5, 8, 12, Grant funded from
Horizon Therapeutics, plc, TREND Community, 3, 12, Shareholder; K. Davidson: Horizon Therapeutics, 3, 12, Stock-
holder; E. Wassman: TREND Community, 3, 12, Shareholder; C. DeFelice: TREND Community, 3, 12, Shareholder;
M. Picone: TREND Community, 3, 12, Shareholder.
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Background/Purpose: Social determinants of health (SDoH) significantly impact health outcomes. Practice guidelines from
a national pediatric organization and federal agencies recommend routine assessment of SDoH. Screening is increasingly
prevalent in the pediatric primary care setting. However, little evidence exists to suggest that pediatric specialty clinics can
successfully screen for and address SDoH needs routinely. This study aimed to 1) test the feasibility of universal SDoH

Figure 1: Needs Assessment Questionnaire – English Version
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screening and 2) understand the burden of SDoH-related needs in a large academic pediatric rheumatology subspecialty
clinic.

Methods: As part of a quality improvement project to understand the burden of and address unmet social needs at a large
pediatric academic medical center, the study team developed a SDoH needs assessment questionnaire (NAQ) via the nom-
inal group technique. The study team included a full-time social worker and pediatric rheumatologists, including a SDoH/
health equity physician researcher. The NAQ and the process outlining the distribution and return of the NAQ to the social
worker were piloted. Iterative changes to the NAQ and to the process map were made to optimize the return rate. The
brightly colored paper-based NAQ, translated into English and Spanish, was distributed by front desk staff to every
patient/family at each in-person visit conducted in the main campus of a pediatric rheumatology outpatient clinic. Completed
surveys were returned by the rheumatology providers to a single designated receptacle and then collected by the social
worker within 1-2 business days. The responses from all NAQs were analyzed to understand the burden of unmet SDoH-
related needs. The social worker addressed any non-urgent unmet needs identified on returned NAQs by way of the elec-
tronic health record patient portal or phone call. Acute needs identified in the clinic prompted a direct page or message to
the social worker for urgent follow-up.

Results: The NAQ consists of 10 questions assessing the presence or absence of family/patient concernsabout SDoH-
related needs: emotional/behavioral, adjustment to illness, school attendance or performance, housing insecurity, living con-
ditions, utilities (heat and electric) insecurity, food insecurity, transportation access, work attendance or performance, and
health care insurance/health care costs (Figure 1). Nearly 2/3 of rheumatology outpatient clinic visits between January
1-December 31, 2022, resulted in a completed NAQ (2355/3738). At least 1 unmet SDoH-related need was identified on
903 (38%) of the completed NAQs. School attendance/performance was the most frequently identified concern (Figure 2).
The social worker responded to all 903 (100%) NAQs that identified unmet needs.

Conclusion: There is a significant burden of SDoH-related needs among patients presenting to a large academic outpatient
pediatric rheumatology specialty clinic. Universal screening of social and behavioral determinants of health with subsequent
follow-up to address unmet needs is feasible with a dedicated, full-time social worker on staff.Given the high burden of
SDoH-related needs, further studies are needed to assess the effectiveness and impact of social work interventions
over time.

Disclosure: M. Chandler: None; M. Taggart: None; M. Alfieri: None; O. Halyabar: None; J. Chang: None; M. Son:
None; M. Hazen: Aditum Bio, 2, Sobi, 2.

Figure 2: Identified Concerns from the Needs Assessment Questionnaire in Year 2022
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Background/Purpose: Negative self-perceptions of aging are generally associated with decreased physical function in
older adults. Whether self-perceptions of aging (i.e., "awareness of age-related change" including gains and losses) impact
physical activity (PA) in older adults with arthritis, for whom activity is particularly important, is not well understood [1]. We
examined associations between self-reported PA and awareness of age-related change, self-reported general health, and
individual characteristics (e.g., sociodemographic features and comorbidity) among older adults with self-reported arthritis.
We also explored whether self-reported general health mediated the relationship between awareness of age-related change
losses and self-reported PA.

Methods: This cross-sectional study analyzed baseline data from a randomized controlled trial of a digitally delivered inter-
vention designed to enhance PA versus an educational control. Adults ≥60 years of age enrolled at 2 sites. Participants with
arthritis of any type were included. Sociodemographic characteristics and comorbid conditions were self-reported. PA levels

Table 1
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quantified as MET-minutes/week, awareness of age-related change gains and losses, general health, pain level and interfer-
ence, and social support were assessed using validated questionnaires. Pearson correlations were used to evaluate rela-
tionships between PA and sociodemographic characteristics, multimorbidity, awareness of age-related changes, general
health, pain level and interference, and social support. Awareness of age-related change losses (independent variable), gen-
eral health (mediator), and PA (dependent variable) were included in a mediation model.

Results: Significant correlations were observed between PA and general health (r = -0.29; p< 0.01), social support (r = 0.27;
p< 0.01), and awareness of age-related change losses (r = -0.27; p < 0.01). General health significantly mediated the neg-
ative effect of greater awareness of age-related change losses on PA, i.e., for each 1-unit increase in awareness of age-
related change losses, physical activity is expected to decrease by 582.61 MET-minutes/week when mediated by general

Table 2

Table 3
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health (indirect effect of general health on PA unstandardized ß = -582.61; 95% confidence interval [-1502.88, -24.82]).

Conclusion: Negative self-perceptions of aging were associated with less PA in older adults with arthritis, but the impact of
these negative self-perceptions was attenuated by general health. Interventions to improve PA in arthritis patients may need
to target self-perceptions of aging, as well as general health.

Reference: 1. Kaspar et al. Gerontologist 2019;59:e130-40.

Disclosure: S. Lieber: None; J. Moxley: None; L. Mandl: Annals of Internal Medicine, 12, Associate Editor, Regeneron
Pharmaceuticals, 5, Up-to-Date, 9; M. Reid: None; S. Czaja: None.
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Background/Purpose: Rheumatic diseases such as rheumatoid arthritis (RA) and Systemic lupus erythematosus (SLE)
were known for increased prevalence and risk of death from cardiovascular disease (CVD) due to systemic inflammation in
conjunction with other environmental risk factors and genetic predispositions. 1 The COVID-19 pandemic is of the leading
causes for the increased age-adjusted mortality rate in 2020 due to various unforeseeable conditions including unequitable
healthcare resource distribution, decrease access to medical treatment other than for COVID-19 infection. 2

Table 1: International Statistical Classification of Disease 10 (ICD-10)
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To investigate if the presence of the COVID-19 had an impact on the mortality outcome of acute myocardial infraction (AMI)
and acute heart failure (AHF) in rheumatic diseases (RDs) including patients with RA, SLE, scleroderma, psoriasis/psoriatic
arthritis, gout, myositis and vasculitis, and sarcoidosis in the United States using the NIS inpatient database from
2016-2020.

Methods: Using NIS database from 2016-2020, which stratifies 20% of the total national hospital admissions, we identified
patients with a primary admission diagnosis (s) of AMI or AHF (with concurrent COVID-19 infection for 2020 data) using ICD-
10 codes. (Table.1) For each admission, we calculated the baseline characteristics including mortality risk with independent
variable for present or absence of RDs’ ICD10 codes as the secondary diagnosis. The association of RDs with inpatient mor-
tality was calculated using multivariable logistic regression.

Results: For 2016-2019, there were 484,775 AMI admissions without underlying RDs comparing to 23,538 AMI with RDs.
During this pre-COVID-19 pandemic time, the inpatient mortality was significantly higher in the non-RDs (4.6% vs. 3.8%,
p< 0.001). For AHF hospitalizations, 204,848 admissions were non-RDs compared to 15,799 RDs. There was no

Table.2A: Demographic, Outcomes, and Adjusted Odd Ratio of Hospitalization Mortality of AMI/AHF in patient without and with RD’s in
2016-2019

Table.2B: Demographic, Outcomes, and Adjusted Odd Ratio of Hospitalization Mortality of AMI/AHF/COVID-19 Infection in patient without and
with RD’s in 2020
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significance in term of mortality between these two groups. (2.8% vs. 2.7%, p=0.3) The odd of dying from AMI and AHF in
patients with RDs was less compared to patients in the non-RDs group after adjusting for age, race, gender, regions and
other confounders. (OR=0.76, p< 0.001) (Table.2A) For the pandemic year, there were 26,313 total AMI/COVID-19 infection
hospitalizations, whereas 1,164 of these admissions were from patients with RDs. The mortality was still more significant in
the non-RDs group. (5.6% vs. 4.2%, p=0.042) For the AHF/COVID-19 infection hospitalization, total of 4,405 with 204 of
them were from the non RDs group. Due to smaller sample size, the mortality was not significant higher in the non-RDs
group. (3.2% vs. 1.0%, p=0.073) In terms of the combined mortality OR of AMI/AHF/COVID-19 infection for 2020, the
non-RDs group was still having lower odd compared to RDs group (Table.2B).

Conclusion: Based on our analysis, the presence of co-morbid RDs was not associated with increase mortality in patients
hospitalized with AMI even with coexisting COVID-19 infection. For the AHF cohort, there was no significance in mortality in
both groups. A detailed cardiovascular review of systemic during each rheumatology clinic visit may have helped to imple-
ment early intervention on CVD complications in RDs by early referral to cardiology.

Disclosure: Z. Li: None; S. Huang: None; s. Gokcebel: None; A. Reginato: None.
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Background/Purpose: Substantial morbidity and mortality affect those with aPLs and APS, yet the patient experience
remains poorly understood. This research investigated patient experiences of aPL/APS 1) diagnosis; 2) effects on daily life;
and 3) healthcare and treatment.

Methods: Patients aged ≥18 years with ≥1 positive aPL on ≥2 occasions or those meeting the Revised Sapporo criteria for
APS were purposefully recruited from a Canadian multidisciplinary APS clinic to participate in semi-structured in-depth inter-
views. Interviews were conducted virtually and transcribed verbatim for subsequent thematic analysis using NVivo software.

Results: Twelve patients with aPLs/APS were interviewed; 91.7% were female, mean (SD) age was 47.1 (16.1) years,
66.7% had aPLs/APS with SLE (per 1997 ACR or 2012 SLICC criteria), and 33.3% had aPLs/APS without SLE (Table 1).
Patients experienced a range of challenges (e.g., obstetric and thrombotic complications) and emotional impacts
(e.g., relief, anxiety) around the time of aPL/APS diagnosis (It’s been a traumatic experience (Participant #050)) (Figure 1).
In addition to the physical and psychosocial impacts of living with aPLs/APS, patients reported modified leisure activities,
altered employment trajectories, and both positive and negative impacts on relationships (My relationship with my family
has become stronger, my relationship with the family that I’m potentially marrying into has become weaker (#040)). The past
and future impacts on family planning were critical to how patients experienced living with aPLs/APS; specifically, they
shared experiences of miscarriage and other pregnancy complications, fear of future impacts on pregnancy, and
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medication-related challenges, such as with low-molecular-weight heparin injections (I would have these bruises, it made it
awkward when I would go for ultrasounds (#029)). Challenging aspects of aPL/APS healthcare and treatment were also dis-
cussed (Figure 1), particularly related to the lifestyle impacts, side effects, and emotional burden associated with medication
use (I hate it, I hate it. It’s awful (#059)). Although a lack of aPL/APS resources was described, participants expressed trust in

Table 1: Patient characteristics

Figure 1: Overview of themes emerging through qualitative analysis
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healthcare providers when making management decisions or when seeking information. Suggestions for resources included
the need for additional medication-related information (long-term risks, dietary requirements; Being able to speak with
somebody who knows how warfarin works in relation to Vitamin K… that was my biggest battle (#059)), examples to help
contextualize management behaviours (Can I sit on the couch and watch a movie? Do I have to be constantly moving
around? I think more situational examples would have been helpful (#041)), and additional information for those with aPLs/
APS without SLE (There might be a whole different resource instead of just always focusing on the lupus patients (#050)).

Conclusion: Patients highlighted how the diverse manifestations of aPLs/APS, accentuated by management-related chal-
lenges, impose considerable physical and psychosocial burdens. Results will inform the development of patient resources
and decision aids aligned with patient priorities.

Disclosure: F. Cardwell: None; A. Kobza: None; S. Elliott: None; p. Gibson: None; N. Soliman: None; l. skeith: CSL
Behring, 5, Leo Pharma, 6; A. Clarke: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, 5,
Otsuka, 2, Roche, 2; M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Sanofi-
Genzyme, 2.
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Background/Purpose: Patients with Ankylosing Spondylitis (AS) consistently report exercise frequencies that are lower
than healthy controls and ACSM/EULAR recommended frequencies; even though exercise has consistently been demon-
strated to improve function and disease activity in patients with AS. This study explored the presence of kinesiophobia in
populations with AS, specifically exploring if kinesiophobia has any correlation with disease activity, functionality, quality of
life, and exercise habits of individuals with AS.

Methods: This study recruited 182 participants with AS via digital AS support groups and social media organizations.
Recruited participants responded to a survey via Qualtrics that included the following validated patient reported outcome
measures (PROMs): Tampa Scale of Kinesiophobia 11 (TSK-11), Baths Ankylosing Spondylitis Functional Index (BASFI),
Baths Ankylosing Spondylitis Disease Activity Index (BASDAI), Ankylosing Spondylitis Quality of Life Questionnaire
(AS QoL), and a modified National Health Interview Survey (NHIS) to assess exercise habits.

Results: The results of this study suggest a high level of kinesiophobia in this population with a mean TSK-11 score of 29.45
± 6.18, with 20% reporting "severe" ( >35/44) scores for kinesiophobia. Participants with high kinesiophobia also demon-
strated more active disease (r=.419, p >0.001), more functional limitations (r=.532, p >0.001), and more Quality-of-Life lim-
itations (r=.611, p >0.001).Participants with high kinesiophobia also demonstrated less activity frequency for vigorous,
moderate, and strengthening activities (r=-.279, r=-.256, r=.400; p >0.001).Patients that did report engaging in moderate
activity 3 or more times a week also reported significantly better results in all 4 outcome measures versus patients who did

2365



not.A similar significant improvement in outcome measures was found for patients who reported engaging in strengthening
activity 2 or more times per week versus patients who did not.

Conclusion: This study shows a significant correlation of TSK-11 scores with other clinical measures in AS patients and self-
reported exercise habits. Thus, kinesiophobia may play a role in the clinical presentation of AS and so tests such as the TSK-
11 may be a valuable screening tool for AS treatment.

Conservative treatment with physical therapy and regular activity is an important aspect of management of autoinflammatory
disorders such as AS. Studies in populations with general low back pain (LBP) have showed success in treating chronic LBP
by treating the biopsychosocial aspects associated with kinesiophobia when patients demonstrate kinesiophobia and fear-
avoidant behaviors. Understanding the presence and characteristics of kinesiophobia in populations with AS can help shape
and drive effective intervention models for clinicians and so the TSK-11 can be a valuable tool in screening and evaluating
patients in the AS population.

Disclosure: J. Thompson: None.
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Background/Purpose: Data suggest that patient satisfaction with drug therapy in psoriasis (Pso) and psoriatic arthritis
(PsA) is associated with treatment compliance and, ultimately, disease response. Biologics, including IL-23 inhibitors such
as risankizumab and guselkumab, have shown efficacy for both plaque psoriasis and psoriatic arthritis. However, meta-
analyses reporting patient adherence to prescribed biologic therapy range from 61% to 70%, with limited data elucidating
patients’ reasons for non-adherence. The objective of this study was to characterize patient-reported factors associated
with adherence and efficacy among IL-23 inhibitors for psoriasis and psoriatic arthritis.

Methods: Data were collected from 37 consecutive adult patients with Pso and PsA treated with an IL-23 inhibitor (either
risankizumab or guselkumab) from a single clinic at our institution from 2019 onwards. Patient-reported therapy satisfaction
was assessed using an adapted Treatment Satisfaction Questionnaire for Medication (TSQM-9). The TSQM-9 is a validated
instrument used to assess patient satisfaction with medication across three domains: effectiveness, convenience, and
global satisfaction. TSQM-9 domain scores are calculated as recommended by the instrument authors and range from
0 to 100, with higher scores indicating increased satisfaction in that domain. Medication non-adherence was defined as at
least one missed injection over the study period. Exploratory factor loading was conducted to identify specific attributes of
therapy associated with adherence. Statistical analysis was performed using logistic regression.
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Results: Our cohort consisted of 37 patients with a mean age of 49.7 ± 15.9 (standard deviation) years, of whom 54.1%
were male. The mean treatment duration from drug initiation to the study period was 14.1 months ± 10.0, with 22 patients
prescribed risankizumab and 15 patients prescribed guselkumab. In our cohort, 32% of patients reported at least one
missed dose, and 5% of patients reported multiple missed doses. The overall TSQM-9 scores by domain were as follows:
effectiveness 93.4 ± 7.9, convenience 93.4 ± 9.1, and global satisfaction 89.6 ± 15.9. Mean scores for TSQM-9 statistically
differed (p < 0.05) between fully compliant patients and non-compliant patients for convenience (96.5 ± 5.4 vs. 87.6 ± 11.8).
There were no intra-drug differences in satisfaction or adherence within our cohort despite variations in dosing regimens.
Factor loading revealed medication planning, medication administration, and side effects as the top three variables respon-
sible for satisfaction variance between groups.

Conclusion: This study suggests that differences in biologic therapy adherence among patients with psoriasis and psoriatic
arthritis may be influenced by patient therapy convenience and satisfaction as defined by medication planning, administra-
tion, and side effects. Larger studies should further attempt to characterize and address specific barriers identified.

Disclosure: F. Ahmed: None; S. Rahman: None; S. Trent: None; L. Pham: None; N. Memon: None; H. Chung: None;
A. Haque: None.

Abstract Number: 1211

Description of Self-Efficacy for Managing Symptoms and Emotions in a
Large Rheumatology Clinic Population

Rachel Dayno1, Michael George1, Kimberly DeQuattro2, Marissa Blum3, Sharon Kolasinski4 and Dana DiRenzo5,
1University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania, Media, PA, 3University of Pennsylvania,
Cherry Hill, NJ, 4University of Pennsylvania, Philadephia, PA, 5University of Pennsylvania, Bala Cynwyd, PA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Self-efficacy (SE) is the inner belief in one’s ability to succeed in specific situations and tasks. SE for
managing the symptoms and emotions associated with chronic disease has considerable impact on health-related quality of
life (HRQoL) and health outcomes. The goal of this study was to describe SE for people living with various rheumatologic dis-
eases with comparison across insurance type and clinic setting and correlation with HRQoL.

Methods: This study was a retrospective, cross-sectional analysis of patients in the rheumatology division at a large aca-
demic medical center who had office visits and completed self-efficacy PROMIS questionnaires from July 1, 2022 to January
1, 2023. Outpatient clinic locations were urban and suburban. Questionnaires included the Patient Reported Outcome Mea-
surement Information System (PROMIS)-29 V2.1 collection of short, fixed forms (physical function, anxiety, depression,
fatigue, sleep disturbance, ability to participate in social roles and activities, pain interference) and PROMIS Self-Efficacy
for Managing Symptoms (SE Symptoms) and Emotions (SE Emotions) Computer Adaptive Tests. PROMIS T-scores are
based on United States (US) population normative values with a mean (SD) T-score of 50 (10). Rheumatologic diagnosis
was confirmed by the treating rheumatologist at the time of the encounter. Mean PROMIS T-scores were compared across
gender, race, ethnicity, clinic location, rheumatologic diagnosis and insurance type using t-tests vs ANOVA or Kruskal-
Wallis, where applicable.
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OA=Osteoarthritis, RA=Rheumatoid Arthritis, PsA=Psoriatic Arthritis, SLE=Systemic Lupus Erythematosus, DM=Dermatomyositis, Ssc=Systemic
Sclerosis, Sjo=Sjogrens Disease, HLD=Hyperlipidemia, CVD=Cardiovascular disease, CHF=Congestive Heart Failure, COPD=Chronic Obstruc-
tive Pulmonary Disease *Missing data. Other is defined as Native America, Alaskan, Asian, and “other” per patient report. Not identified is defined
as missing or listed as “patient declined” per chart review. $Extracted via chart review and not necessarily confirmed by rheumatologist. #Higher
PROMIS measures reflect more of a concept and lower PROMIS measures reflect less of a concept (ex., higher PROMIS physical function
T-scores denote better physical function).

Higher PROMIS measures reflect more of a concept, and lower PROMIS measures reflect less of a concept.
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Results: There were 1,619 patients who completed office visits during the study timeframe and 647 patients (40%) completed
PROMIS measures. Mean age, sex, race, disease duration, and comorbidities varied significantly between diagnoses and
patients with osteoarthritis were significantly older (Table 1). The median (IQR) T-score for SE Emotions was 46 (43, 52) and
the median (IQR) T-score for SE Symptoms was 43 (39, 48) for those with rheumatologic disease, below US population nor-
mative values. All PROMIS domains statistically differed between disease groups except for SE Symptoms (p=0.065)
(Table 1). Compared to those with high SE for managing symptoms and high SE for managing emotions (T-scores >43 and
46, respectively) those with low SE had significantly worse HRQoL in all PROMIS domains by 5-10 mean T-score units
(p< 0.001) (Figure 1). Specifically, patients with low SE Emotions had more mood disturbance and patients with low SE Symp-
toms had worse pain and fatigue. Patients who had low SE Emotions/low SE Symptoms had the worst HRQoL profiles overall.
HRQoL including SE domains were significantly worse for individuals with Medicaid (Table 2) but not by clinic location.

Conclusion: Self-efficacy (SE) for managing symptoms and emotions was lower than expected for people living with rheu-
matologic disease and especially lower for those with Medicaid insurance. This suggests that SE may be impacted by socio-
economic status but needs to be explored further. SE can be measured as part of routine rheumatology clinical care, and
physician awareness and interventions to strengthen SE have the potential to improve patient outcomes.

Disclosure: R. Dayno: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5; K. DeQuattro:
None; M. Blum: None; S. Kolasinski: None; D. DiRenzo: None.
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Results shown are mean (SD) of PROMIS T-scores. Excludes patients with self-pay. *Significance determined by ANOVA. #Higher PROMIS mea-
sures reflect more of a concept, and lower PROMIS measures reflect less of a concept (ex., higher PROMIS physical function T-scores denote bet-
ter physical function).
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic multisystemic immune-mediated disease with
often nonspecific symptoms, associated with recurrent flares that can be life threatening. Prevalence of SLE in women
and minorities especially African Americans (AA) are higher with a higher disease severity index (1). Studies have shown that
higher morbidity scores correlate with lower perceived physical health score (2). Our study aims to assess racial disparities in
perception of health using morbidity index scores and perceived physical health in SLE patients.

Methods: We included 258,188 patients from All of Us dataset 6 from May 6, 2018 to January 1, 2022 who had available
electronic health records data. SLE patients were identified with ICD 9/10 codes. We calculated average Charlson Comor-
bidity Index (CCI) for SLE patients and prevalence of the following common comorbidities by race: chronic pulmonary dis-
ease (CPD), peripheral vascular disease (PVD), renal disease (RD), diabetes (DM), and congestive heart failure (CHF). From
the survey data, we calculated average PROMIS-PH scores to assess the degree of self-reported physical health, with
responses ranging from 2 to 10. Analysis was performed in the web-based platform Jupyter Notebook using the program-
ming language R.

Results: Of 4,959 patients with SLE, Whites (N=1,430) had the highest average CCI of 5.44, followed by 5.34 in AA (N=857)
and 4.55 in Asians (N=85). AA showed the lowest average PROMIS-PH score of 5.82, representing worse perception of
physical health, compared to Whites (6.32) and Asians (6.45). Asians had the lowest prevalence of CPD (30.6%) compared
to AA (45.3%) and Whites (46.8%). PVD prevalence was similar in Asians (24.6%) and in AA (25.6%) but higher in Whites
(29.8%). Of note, RD in Whites was the lowest with 23.9%, higher in AA (34.2%) and Asians (40%). For DM, AA had the high-
est prevalence at 37.1%, followed by 20.7% in Whites and 20% in Asians. Prevalence of CHF was notably high in AA
(25.9%), 15.1% in Whites and less than 15% in Asians.

Conclusion: Despite similarity in average CCI between AA and White SLE patients, self-perception of physical health was
significantly lower in AA. Our study shows that morbidity indices do not always correlate with perception of health. Differ-
ences in the types of comorbidities, such as CHF and DM in African Americans could be responsible for the disparities in per-
ceived health.

References 1.Izmirly PM, Parton H, Wang L, McCune WJ, Lim SS, Drenkard C, Ferucci ED, Dall’Era M, Gordon C,
Helmick CG, Somers EC. Prevalence of Systemic Lupus Erythematosus in the United States: Estimates From a Meta-
Analysis of the Centers for Disease Control and Prevention National Lupus Registries. Arthritis Rheumatol. 2021 Jun;73
(6):991-996. doi: 10.1002/art.41632. Epub 2021 Apr 23. PMID: 33474834; PMCID: PMC8169527.

2.Pak SS, Miller MJ, Cheuy VA. Use of the PROMIS-10 global health in patients with chronic low back pain in outpatient
physical therapy: a retrospective cohort study. J Patient Rep Outcomes. 2021 Sep 6;5(1):81. doi: 10.1186/
s41687-021-00360-8. PMID: 34487270; PMCID: PMC8421489.

Disclosure: O. AKPOIGBE: None; Y. EUN: None; C. ANIM-KORANTENG: None; A. SAMMUT: None.

Abstract Number: 1213

Using Patient-Reported Disease Activity in a Population-Based Cohort to
Predict Systemic Lupus Erythematous Hospitalization and Emergency
Room Visits

S. Sam Lim1, Sandra Wu2, Ryan Ross3, Gaobin Bao1, Megan Richards3, Liisa Palmer3 and Gary Bryant4, 1Emory
University, Atlanta, GA, 2AstraZeneca, Hockessin, DE, 3Merative, Cambridge, MA, 4AstraZeneca, New Castle, DE

2370



SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease that has a large range of
clinical manifestations, some of which can be severe. Reducing SLE flares leading to emergency room (ER) visits and hospi-
talizations is often difficult for clinicians given the heterogeneity of symptoms that can identify at-risk patients. The SLE Activ-
ity Questionnaire (SLAQ), a validated patient-reported instrument designed to screen disease activities in the clinical settings,
may be a novel way to predict SLE-related healthcare utilization; but such association and application has not been studied
and there have been few data to support its use in the clinical setting. The purpose of this analysis was to assess the patient-
reported disease activity symptoms using SLAQ components in a population-based lupus cohort and develop a predictive
model to identify patients at a higher risk for SLE-related hospitalization and ER visits.
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Methods: This study used data from two surveys (2011-2013) of the Georgians Organized Against Lupus (GOAL) cohort, a
Centers for Disease Control and Prevention supported population-based cohort of validated SLE patients in Atlanta who
complete annual surveys, including sociodemographic and the SLAQ. This database was linked with the Georgia Hospital
Discharge Database to obtain ER visits and hospitalizations within 6 months of each survey. An SLE-related hospitalization
or ER visit is defined based on diagnosis of SLE-related condition in the primary position within 6 months of GOAL survey
completion. The unadjusted association between SLAQ components and SLE-hospitalizations or ER visits was assessed
using logistic regression to identify the strongest SLAQ predictors. A classification and regression tree (CART) model gener-
ated a decision tree for predicting SLE-hospitalization or ER risk based on the SLAQ components.

Results: Of the 1,486 GOAL participants, 136 (9.2%) had an SLE-related hospitalization or ER visit within 6-months of sur-
vey completion. The mean age at survey completion was 47 (SD: 13) years, 94% of patients were female, 78% of patients
were Black, and had SLE for 14 (9) years. Patients with ≥1 SLE-related hospitalizations or ER visits had higher SLAQ scores
than those without hospitalization (22 vs. 17; Table 1). The risk of SLE-related hospitalization or ER visit was higher among
patients with higher disease activity scores, chest pain with deep breath, and those with more SLE flares (Figure 1). CART
modeling suggests patients who had chest pain with deep breath and fevers as the high-risk group with 18.8% likelihood
of an SLE-related hospitalization or ER visit in the next 6 months. The high-risk group have a 2-fold increased risk than the
average patients (Pr=9.2%), and a 4-to-6-fold risk than those identified as low-risk (Pr=3.2-4.5%).

Conclusion: Patients who reported chest pain with deep breath and fevers were at the highest risk of having anSLE-related
hospitalization or ER visit within 6 months. The inclusion of the SLAQ in routine care may provide physicians and patients
with valuable information that could help mitigate healthcare utilization and improve outcomes.

Disclosure: S. Lim: None; S. Wu: AstraZeneca, 3; R. Ross: None; G. Bao: None; M. Richards: None; L. Palmer:
None; G. Bryant: AstraZeneca, 3.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease that affects the skin,
joints, kidneys, lungs, central nervous system, and hematopoietic system. As a result of disease activity, patients with SLE
have a 2- to 3-fold increased risk of hospitalization compared with the general population. Previous research has aimed to
identify potential biomarkers or clinical factors that could be used to predict SLE flares that correlate with hospitalizations,
but to date there has been little consistency. The purpose of this study was to develop a patient-centric predictive model that
can be easily integrated into the clinical setting to identify patients that are at a higher risk for hospitalization.

Methods: Georgians Organized Against Lupus (GOAL) is a Centers for Disease Control and Prevention supported
population-based cohort of validated SLE patients in Atlanta who complete annual surveys. From two surveys (2011-13),
demographic, social-economic, clinical information and self-reported outcomes including Short-Form Survey (SF-12) and
the SLE Activity Questionnaire (SLAQ) were obtained. This database was linked with the Georgia Hospital Discharge Data-
base to obtain all-cause hospitalizations within 6 months of each survey. Those who died during a hospitalization were cen-
sored at the time of death.

Following descriptive analyses, a multivariable model examined the predictors of interest and all-cause hospitalization. Auto-
mated variable selection methods, the lowest Akaike Information Criterion (AIC) and selection through penalized regression
(LASSO), were used. Variables of low importance across methods were excluded from further analysis. A classification and
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regression tree (CART) model generated a decision tree for predicting hospitalization risk based on a combination of compo-
nents from SLAQ, SF-12, and sociodemographic characteristics.

Results: Of the 1,486 GOAL responses, 186 (12.5%) had an all-cause hospitalization within 6-months after survey comple-
tion. The mean age at survey completion was 47 (SD: 13), 94% of patients were female, 78% of patients were Black, and
had SLE for 14 (9) years (Table 1). CART modeling identified patients with weight loss, fatigue, and Raynaud’s symptoms
as having the highest probability of having a hospitalization within 6 months (Pr=33.6%) (Figure1). Among those without
weight loss, an increased probability of hospitalization was seen among those that had a poverty ratio < 1.5 and had more
than 75% activity impairment due to health (Pr=21.3%).

Conclusion: In a population-based SLE cohort with a large proportion of Black patients, those who had weight loss, fatigue,
and Raynaud’s symptoms in the previous 3 months were at high risk of being hospitalized within the next 6 months. Collec-
tion of these symptoms that may not often be deemed clinically significant can be utilized in the clinical setting to identify SLE
patients at higher risk of hospitalization and guide providers and patients accordingly.

Disclosure: S. Lim: None; S. Wu: AstraZeneca, 3; R. Ross: None; G. Bao: None; M. Richards: None; L. Palmer:
None; G. Bryant: AstraZeneca, 3.
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Background/Purpose: To identify the best evidence on the efficacy of pharmacological interventions in reducing fatigue in
people with I-RMDs and to summarise their safety in the identified studies to inform EULAR recommendations for the man-
agement of fatigue in people with inflammatory rheumatic and musculoskeletal disease (I-RMD).

Methods: Systematic review of adults with I-RMD conducted according to the Cochrane Handbook. Search strategy ran in
Medline, Embase, Cochrane Library, CINAHL Complete, PEDro, OTseeker and PsycINFO. Assessment of risk of bias, data
extraction, and synthesis performed by two reviewers independently. Data pooled in statistical meta-analyses.

Results: From a total of 4,150 records, 454 were selected for full-text review, 105 fulfilled the inclusion criteria, and 19 RCTs
were included in meta-analyses. Adalimumab was superior to placebo in reducing fatigue at 52 and 12 weeks (wk) in rheu-
matoid arthritis (RA) (mean difference [MD]=-2.25, p=0.03; MD=-3.03, p< 0.001; respectively) and psoriatic arthritis (MD=-
3.16, p=0.26). Golimumab (24wk: MD=-5.27, p< 0.001), baricitinib (24wk: MD=-4.06, p< 0.001), sarilumab (24wk: MD=-
3.15, p< 0.001), tocilizumab (24wk: MD=-3.69, p< 0.001) and tofacitinib (12wk: MD=-4.44, p< 0.001) were also superior
to placebo in reducing fatigue in RA. A dose/effect relationship was observed for sarilumab, tocilizumab and tofacitinib. In
spondyloarthritis, secukinumab was superior to placebo in reducing fatigue at 16wk (MD=-4.15, p< 0.001), with a dose/
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effect relationship also observed (Figure). The narrative results of the RCTs not included in the meta-analysis indicated that
several other pharmacological interventions were efficacious in reducing fatigue, with reassuring safety results.

Conclusion: Pharmacological interventions are efficacious and safe for the management of fatigue in people with I-RMD.

Disclosure: B. Farisogullari: None; E. Santos: None; E. Dures: None; R. Geenen: None; P. Machado: AbbVie/
Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Merck/
MSD, 2, 6, Novartis, 2, 6, Orphazyme, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6.
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Background/Purpose: Systemic sclerosis (SSc) is a multisystem autoimmune rheumatic disease with heterogeneous man-
ifestations, including common symptoms such as pain, fatigue, dyspnea, and Raynaud’s phenomenon. It can also include
rare but life-threatening complications such as renal failure and pulmonary hypertension. While the ACR Composite
Response Index in Systemic Sclerosis (ACR CRISS), an existing clinical outcome assessment (COA), has shown favorable

Figure 1. Disease Symptoms and Treatment Side Effects Reported by Participants with Both Subtypes of Systemic Sclerosis (N=27)
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performance in SSc clinical trials, research is needed to develop a COA to more fully assess the way a patient feels, func-
tions, and/or survives, per the FDA guidance. The purpose of this research is to comprehensively identify the disease symp-
toms (DS) and treatment side effects (TSE) that are most bothersome for patients with SSc toward the development a new
and robust COA.

Methods: Concept elicitation interviews were conducted from February 2023 to May 2023 with 28 participants with SSc
(15 participants with diffuse cutaneous SSc and 13 participants with limited cutaneous SSc). The 90-minute interviews
focused on DS and TSE, how bothersome they were (0 = not at all bothersome to 10 = extremely bothersome), and their
impacts on participants’ lives. Interview data were summarized and results were analyzed thematically.

Results: The sample had a mean age of 54 years (range: 34-69) and was primarily women (82.1%), consistent with the
broader gender distribution of SSc. The sample was diverse, including White (75.0%), Black (17.8%), Hispanic (7.1%),
and American Indian (3.6%) participants. Overall, the sample reported 76 unique concepts (DS/TSE). After combining similar
concepts for analytic purposes (e.g., sleep disturbances combined insomnia, hypersomnia) participants reported
66 DS/TSE. Participants with diffuse SSc reported an average of 13 DS/TSEs, while participants with limited SSc reported
an average of 7 DS/TSEs. As presented in Figure 1, the most described DS/TSE across all participants was Raynaud’s dis-
ease (82.1%), followed by swelling (71.4%), pain (57.1%), skin tightening (57.1%), acid reflux/heartburn/GERD (53.6%), and
fatigue/exhaustion (50%). Of those DS/TSEs, fatigue was described as the most bothersome (M=7.8), followed by pain
(M=6.8), swelling (M=6.1), Raynaud’s (M=6.1), acid reflux/heartburn/GERD (M=5.6), and skin tightening (M=5.4). See
Table 1 for more detail. Fatigue was the top bothersome DS/TSE for both diffuse and limited groups (M=7.8 and M=7.6
respectively). Both groups reported DS/TSE unique to their respective groups. Participants in the diffuse group uniquely
reported contractures (46.7%), headaches (33.3%), skin discoloration (26.7%), and bloating/cramping (26.7%). Participants
in the limited group uniquely reported eczema/red dots/blood vessels on skin (30.8%), and facial rash (15.4%).

Conclusion: These findings were consistent with symptoms described in the "Voice of the Patient" report for systemic scle-
rosis (2021) developed for the FDA’s Patient-Focused Drug Development Initiative. This research will aid the creation of a
new SSc COA measure using existing FACIT, PROMIS, and Neuro-QoL measurement systems, and new SSc-specific
items, which will be capable of assessing multiple patient-centered domains.

Disclosure: C. Perschon: Boehringer-Ingelheim, 5, Merck/MSD, 5; E. Jaeger: Boehringer-Ingelheim, 5; G. Greene:
None; A. Lescoat: None; Y. Chen: None; S. Murphy: None; S. Shaunfield: None; D. Cella: None; D. Khanna: AbbVie,
12, DSMB, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon
Therapeutics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prometheus, 2.

Table 1. Frequently Reported Disease Symptoms, Treatment Side Effects, and Bother Ratings by Participants with Both Subtypes of Systemic
Sclerosis
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Background/Purpose:Women with PsA have more severe disease activity and lower health-related quality of life vs men.1

This post hoc analysis assessed sex differences in disease impact perceptions and physician interactions with patients (pts)
with PsA using global survey data.

Methods: An online survey by The Harris Poll (Nov 2, 2017–Mar 12, 2018) included 1,286 pts from 8 countries, aged
≥ 18 years, who had PsA for > 1 year, visited a rheumatologist/dermatologist in the past 12 months, and had used ≥ 1
DMARD for PsA.2 Results were stratified post hoc by sex; analyzed descriptively and by binomial (chi-squared) tests. Per-
centages/binomial tests of the final global data were adjusted for size of each country’s adult population. Statistically signif-
icant differences (p < 0.05) were described as more/higher.

Results: 52% of pts were female; 24% from Europe (France/Spain/UK). Mean age of females/males (41.3/41.0 years) and
time since diagnosis (9.2/8.8 years) were similar. More females had anxiety (32% vs 24%), osteoarthritis (17% vs 9%), had
taken a steroid (57% vs 43%), and were taking any DMARD (biologic and oral DMARDs; 20% vs 15%). More females vs
males reported a major/moderate negative PsA impact on physical activity (81% vs 75%) and emotional/mental well-being
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(73% vs 65%); major/moderate impact on other life aspects, such as work productivity, was similar between sexes (Fig).
More females vs males reported the following because of PsA: emotional distress (65% vs 50%), stopped social activities
(49% vs 41%), and went on permanent work disability (14% vs 9%); more males vs females reported lower work productivity
(47% vs 38%) because of PsA. Switching treatment due to joint symptoms (41% vs 28%) and side effects (35% vs 22%)
were higher in females vs males; switching due to potential serious side effect concerns (29% vs 16%) and symptoms being
under control (18% vs 9%) were higher in males vs females. More females vs males were very satisfied with their rheumatol-
ogist’s communication (60% vs 51%), and discussed treatment goals (83% vs 78%), impact on ability to conduct daily activ-
ities (82% vs 73%), and response to and/or satisfaction with treatment regimen (81% vs 72%; Table). Pt ability to describe
their PsA diagnosis/recall symptoms may limit the study.

Conclusion: More women vs men reported a major/moderate PsA impact on physical and emotional/mental well-being.
More women were very satisfied with communication and discussed treatment goals with their rheumatologist. It is impor-
tant to consider how sex impacts a pt’s experience with PsA.

1. Orbai et al. Arthritis Care Res 2020; 72: 1772–9
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2. Coates et al. Health Qual Life Outcomes 2020; 18: 173

Study sponsored by Pfizer. Medical writing support provided by LC Rodgers, CMC Connect; funded by Pfizer.

Disclosure: L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz,
5, UCB, 2, 5; P. Richette: None; L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene,
2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead Sciences, 2, 6, GSK, 6, Janssen, 2, 5, 6, Medac, 6, MoonLake, 2, Novar-
tis, 2, 5, 6, Pfizer Inc, 2, 5, 6, UCB, 2, 5, 6; V. Azevedo: AbbVie, 2, 6, Amgen, 2, 6, AstraZeneca Celltrion, 2, 6, Eli Lilly,
2, 6, Fresenius Kabi, 2, 6, GSK, 2, 6, Organon, 2, 6, Pfizer Inc, 2, 6, Sandoz, 2, 6; J. Cappelleri: Pfizer Inc, 3, 11;
M. Hoang: Pfizer Inc, 3, 11; J. Moser: None; M. Kessouri: Pfizer Inc, 3, 11.
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Background/Purpose: The Inflammatory Arthritis (IA) patient population is growing, whilst facing a shortage of health care
professionals (HCPs). It is impossible to meet the future care demand. Digital Biomarkers (DBs) are objective, quantifiable,
physiological and behavioural data that are collected and measured with digital devices. They can support continuous mea-
surements outside the physical confines of clinical environments and help close the gap in healthcare demands.

This study aims to obtain the patients’ insights on disease activity, disease management and care needs; and to empathise
with their attitude towards DBs in order to obtain future directions for DB development.

Methods: Design Thinking is followed for the development of DBs in rheumatology. It is a human-centered problem-solving
approach that leverages empathy and collective idea generation to tackle complex challenges. Sixty minute online semi-
structured focus group discussions, based on the Common Sense Model of Self-Regulation were conducted (Leventhal
et al. 2016). All interviews were audio-recorded, transcribed to verbatim, coded and discussed with our patient partners.

Results: Six focus groups were organised, with a total of 30 IA patients (22 PsA; 8 RA, age 51± 11 years, 48% male, time
since diagnosis 7 (3:12,5) years). The main findings were: Trial and error; life after diagnosis is marked by trial and error.
Learning how and when to listen to their bodies, uncovering potential inflammation-triggers and developing appropriate dis-
ease management. Needs are discussions on lifestyle adjustments, career choices and life adaptations with their HCPs and
fellow patients. The HCPs role; patients visited their HCP for affirmation, reflection and future directions. They often doubted
whether their symptoms were rheumatic. Secondly, they wanted assurance adverse drug reactions are absent, blood tests
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brought peace of mind. Furthermore, consultations were indicated as obligatory self-reflection. Conversing with their HCP
was seen as a reality check and a conversation about (new) options. DBs; attitudes towards DBs varied. Some patients
thought it could provide them with deeper insights and reminders before crossing a line. Some patients thought it relevant
only for their HCP. They did not want a constant disease reminder. Others did not see any additional value. They knew them-
selves well enough, no device should tell them whether their feelings are justified.

Conclusion: The following problem statement from the patients’ perspective can be formulated; "we suffer from a disease
that turned our lives upside down, we have to cope with it daily. Our learning is by trial and error. We must know which activ-
ities to avoid and how to predict flares. It is difficult to discriminate ordinary pain, from pain preceding a flare. Affirmation from
our HCPs and our blood results bring peace of mind. Perhaps, by applying technology, we can speed up our learning pro-
cess and triggers of flare could be identified. However, one should be mindful of the purpose, the amount of notifications and
the data representation." In general there is no strong resistance to DBs. However, for future uptake the recorded data
should be of clear benefit for the patient.

Disclosure: p. de Groot: None; i. Tchetverikov: None; Y. Goekoop-Ruiterman: None;W. Olsder: None; R. Bakker:
None; M. Kok: None; J. Foolen: None; J. Luime: None.

Quotes from patient focus groups and the design thinking process
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Background/Purpose: Brain fog is commonly reported by SJD patients, though limited evidence exists to understand
patient experiences. Various terms may be used to describe brain fog, including mental or cognitive fatigue and cognitive
dysfunction. While cognitive difficulties are typically assessed via battery testing, there is no brain fog PRO to assess related
patient symptoms and impacts experienced by patients. The purpose of this study was to explore concepts related to brain
fog among SJD patients, and attempt to discern whether brain fog is related to fatigue or may be a separate manifestation as
experienced by SJD patients.

Methods: A cross-sectional qualitative study among adults with clinician-confirmed SJD consisted of 30-minute semi-
structured concept elicitation (CE) interviews and a pile-sort exercise. A thematic approach, a codebook, and MAXQDA soft-
ware were used to organize, code, and analyze anonymized CE interview transcripts. In the sorting exercise, patients ranked
all items from the Neuro-QoL-Cognitive Function and PROMIS-Cognitive Fatigue item banks as most, somewhat, or not rel-
evant to their brain fog experience. Cultural consensus analysis (CCA) was used to determine whether there were items that
participants agreed were most relevant (consensus) that may be considered for a de novo PRO instrument.
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Results: Of N=29 SJD patients interviewed (mean age, 63 yrs; 97% female; 79% Caucasian; mean length of time since
diagnosis, 13.6 yrs), 75% spontaneously used the term “brain fog” to describe their cognitive difficulties. Symptoms
included deficits in memory (96%), concentration (70%), verbalizing (65%), and executive function (59%) (Figure 1,
Table 1). Patients reported experiencing brain fog all the time (12%), daily (24%), weekly (36%), monthly (20%) or annually
(8%). Results indicated patients generally do not associate brain fog directly with fatigue; of 11 (44%) patients describing
brain fog and fatigue as somewhat related, 9 (82%) stated brain fog and fatigue can occur separately while 5 felt fatigue
was triggering or causing their brain fog (45%). CCA results from the pile sort exercise indicated that consensus, defined
as an Eigenvalue ratio of >3.1, existed among a participant subset (n=10; ER 4.05). Comparing results based on this subset
and all patients demonstrated a nearly identical overlap in highly ranked items between the two groups. Neuro-QoL items
consistently ranked higher than PROMIS items; 17 of the top 20 highest ranked items were based on the Neuro-QoL, indi-
cating items of cognitive dysfunction were more relevant than those of cognitive fatigue for SJD patients.

Conclusion: Brain fog commonly affects SJD patients with symptoms impacting memory, concentration, verbalization and
executive function. Participant endorsement of items from the Neuro-QoL suggests brain fog may be attributable to inde-
pendent cognitive dysfunction rather than cognitive fatigue. The results support exploring the use of highly ranked Neuro-
QoL items to develop a draft de-novo Brain Fog PRO for further research in SJD patients.

Disclosure: D. Kruzikas: AbbVie/Abbott, 3, 11; A. Eldred: AbbVie/Abbott, 3, 11; S. Kafka: AbbVie/Abbott, 3, 11;
J. Church: Sjögren’s Foundation, 3; K. Hammitt: Sjögren’s Foundation, 3; P. Koochaki: ICON Clinical Research
LLC, 3, the healthcare business of Merck KGaA, Darmstadt, Germany, 2; C. O’Donnell: ICON plc, 3.
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Background/Purpose: Dry eye is one of the most important and prevalent symptoms experienced by patients with Sjög-
ren’s Disease (SJD). The DED-SQ is a 12-item patient reported outcome (PRO) measure developed to assess dry eye dis-
ease. The purpose of this study was to identify the most important dry eye concepts to SJD patients and assess content
validity of the DED-SQ for use in SJD populations.

Methods: Recruitment was conducted in partnership with the Sjögren’s Foundation, with patients self-selecting for partic-
ipation. US patients with physician-confirmed diagnosis of SJD and symptoms of dry eye were recruited. Combined con-
cept elicitation (CE) and cognitive interviews (CI) were conducted by phone or online platform with 29 adult SJD patients.
During CE, patients reported the most important dry eye symptoms and the impact of dry eye on their daily lives and ability
to function. During CI, patients completed the DED-SQ followed by discussion of the relevancy of items, clarity of wording,
ease of completion, selection of response options, comprehensiveness, and appropriateness of the recall period. Interviews
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were audio recorded, transcribed, and anonymized. Thematic analysis of the CE data was conducted using MAXQDA, soft-
ware designed to organize and facilitate qualitative data analysis, and a codebook, developed from the interview guide and
supplemented with additional codes derived from patient comments. An item tracking matrix was used to facilitate a sys-
tematic evaluation of the individual items, instructions, recall period and response options to make recommendations for
revision.

Results: The study participants were predominantly female (96%), White (79%), and held a bachelor’s degree or higher
(90%). On average, participants were 62.8 years of age. Patients reported multiple symptoms of dry eye (Table 1), including
general dryness (100%), pain, soreness, or an ache in their eyes (41%), as well as a gritty and/or sandy feeling in their eyes
(45%). Patients also reported that dry eye caused their vision to be blurry, distorted, foggy, or fuzzy making it difficult to read
text (38%). The reported dry eye symptom descriptions mapped well onto concepts/items in DED-SQ and patients found
most items in the DED-SQ relevant to their experiences. Some patients suggested concepts that may be less relevant to
SJD (“red eyes” (56%), “itchy eyes” (31%), or “crustiness” (52%) or that may be difficult to distinguish from causes other
than SJD (“stinging/sharp feeling”, “burning” (28%)). Apart from items on stinging and burning, patients interpreted the
items as intended (≥93%) and found the items easy to answer (≥81%). Patients felt the past 24-hour recall period was
appropriate (82%).No additional dry eye symptoms beyond those included in the DED-SQ were identified.

Conclusion: These results reveal dry eye consists of a constellation of symptoms. A PRO covering the multifaceted concept
of dry eye may be needed to appropriately assess SJD patients’ experiences. These findings suggest a revised DED-SQ
may be fit-for-purpose for assessing dry eye in SJD. Further research can help assess the content validity of a revised
DED-SQ in SJD patients.

Disclosure: D. Kruzikas: AbbVie/Abbott, 3, 11; A. Eldred: AbbVie/Abbott, 3, 11; S. Kafka: AbbVie/Abbott, 3, 11;
J. Church: Sjögren’s Foundation, 3; K. Hammitt: Sjögren’s Foundation, 3; P. Koochaki: ICON Clinical Research
LLC, 3, the healthcare business of Merck KGaA, Darmstadt, Germany, 2; C. O’Donnell: ICON plc, 3.
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Background/Purpose: JDM is a rare immune-mediated disease of childhood that is thought to result from genetic predis-
position and environmental drivers, with documented links to microbial exposures. In this multi-center, prospective, obser-
vational cohort study, we evaluated whether JDM is associated with discrete oral and gut microbiome signatures using
siblings to control for family-associated microbial communities.

Methods: We generated 16S rRNA sequence data from fecal, saliva, supragingival, and subgingival plaque samples from
JDM probands (n=28, age range 3-18 years, mean age 10 years, 46% female). To control for genetic and environmental
determinants of microbiome community structure, we also profiled microbiomes of their unaffected family members (n=27
siblings, n=26 mothers, and n=17 fathers). We performed paired within-family comparisons as well as unpaired analyses
of different cohorts.

Results: Family unit was the predominant factor explaining variance in both weighted and unweighted UniFrac distances
between samples for each sample type (p< 0.001 in fecal, saliva, supragingival swab, and posterior subgingival dental pla-
que samples; p< 0.01 in anterior subgingival dental plaque samples, permutational multivariate analysis of variance.
Unweighted UniFrac distances between siblings was significantly smaller than the distances between JDM probands in
our cohort (p< 0.002, two-tailed Student’s t-test).

In fecal samples, 4% of bacterial amplicon sequence variants (ASVs) were differentially abundant in microbiomes between
JDM probands and their siblings (Figure 1A, Table 1). In the case where ASVs that were initially classified as unannotated
bacteria during the analyses, taxonomy was assigned based on BLAST results.Approximately 8% of ASVs identified in the
anterior subgingival dental plaque were significantly different between JDM probands and their healthy siblings (Figure 1B).
In posterior subgingival dental plaque samples, approximately 7% of identified ASVs were significantly differentially

Table 1. Differential 16s rRNA Microbial amplicon sequence variants (ASVs) in children with JDM compared to healthy siblings (Percent ± SEM).
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abundant between JDM probands and their siblings (Figure 1C). We also observed differentially abundant ASVs in the saliva
and supragingival swab samples from JDM probands, all of which were found in very low abundances, including salivary
enrichment of Veillonella and Prevotella shahii and depletion of Prevotellamelaninogenica.

Conclusion: The oral and gut microbiomes of JDM probands were more similar to their own unaffected siblings than they
were to the microbiomes of other JDM probands, suggesting family unit has a significant effect on microbiome community
structure. Nonetheless, in a sibling-paired analysis, several potentially immunomodulatory bacterial taxa were differentially
abundant in the microbiomes of JDM probands, including Faecalibacterium in the gut and Streptococcus in the oral cavity.
The loss or gain of specific fecal and oral bacteria may potentially play a role in disease pathogenesis and/or be secondary to
immune dysfunction in susceptible individuals.

Disclosure: A. Chow: None; S. Koester: None; E. Pepper-Tunick: None; P. Lee: None; M. Eckert: None;
L. Brenchley: None; P. Gardner: None; N. Li: None; a. Schiffenbauer: None; R. Volochayev: None; N. Bayat: None;
J. McLean: None; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Hope Pharmaceuticals, 5; S. Shenoi:
None; A. Stevens: Janssen, 2, 5; N. Dey: None.

Figure 1. Differentially abundant ASVs in (A) fecal microbiomes, (B) anterior subgingival dental plaque samples, (C) and posterior subgingival dental
plaque samples of JDM probands compared to unaffected siblings. A post-hoc taxonomy was assigned based on BLAST results to the 4 ASVs
designated by an asterisk (*) that were initially classified as unannotated bacteria.
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Background/Purpose: JDM is a rare vasculopathy of unknown etiology characterized by typical rashes and proximal weak-
ness. JDM has been associated with gingivitis, which can be triggered by microbial dysbiosis and has been implicated in the
etiology of systemic autoimmune disease. This study aimed to characterize the relationship between oral inflammation and
vasculopathy with JDM disease activity.

Methods: A prospective pilot observational study was conducted at two centers. Patients met probable or definite Bohan
and Peter criteria for JDM, and were excluded for co-existing autoimmune diagnoses, antibiotics within 3 months of enroll-
ment, or gingival erythema secondary to tooth eruption or orthodontic appliances. Gingival erythema, telangiectasias, gingi-
val index, and plaque index were scored by dentists and dental hygienists. Myositis disease activity measures such as
manual muscle testing of 8 core groups (MMT8), Cutaneous DM Disease Area and Severity Index (CDASI), and nailfold

Associations of nailfold and gingival capillary scores in patients with JDM.
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capillaroscopy (NFC) were assessed by pediatric rheumatologists. To conduct parallel evaluations of vasculopathy in nail-
folds and gingiva, we developed a central dichotomous scoring system averaging the presence or absence of erythema
and telangiectasias from photographs over 6 anterior teeth and 10 fingers. With uncertain distribution and variance patterns
in JDM, we elected to use Spearman’s correlation despite small sample size.

Results: Seventeen subjects ages 3.8-15.5 (mean 8.9) years, with 9 females were included. The mean MMT8 was 140;
eleven met PRINTO criteria for clinically inactive disease. The mean CDASI activity score was 6.5 and mean CDASI damage
score 1.8.In evaluation of photographs, reliability was good: with Cohen’s Kappa k=0.860 and 0.940 for NFC telangiectasia
and erythema and k=0.840 and 0.814 for gingival telangiectasias and erythema. Excellent correlation was found between
gingival erythema and presence of NFC abnormalities (r=0.85, p=0.003) and between the presence of gingival telangiecta-
sias and CDASI Damage (r=0.74, p=0.009), with moderate correlation between gingival erythema and MMT8 (r=-0.36,
p=0.012) (Figure 1).There was a moderate correlation between Gingival Index and CDASI Activity (r=-0.56, P=0.02)
(Figure 2).

Conclusion: We systematically quantified gingival and NFC vasculopathy in JDM and found correlations between signs of
oral vasculopathy and both skin and muscle disease, suggesting related pathogenic processes. Future mechanistic studies
are needed to elucidate mechanisms, including whether gingival vasculopathy remains an underrecognized primary vascu-
lopathic manifestation of JDM.

Disclosure: A. Chow: None; H. Song: None; L. Brenchley: None; N. Bayat: None; M. Eckert: None; S. Koester:
None; a. Schiffenbauer: None; R. Volochayev: None; P. Gardner: None; P. Lee: None; J. McLean: None;
S. Shenoi: None; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Hope Pharmaceuticals, 5; A. Stevens:
Janssen, 2, 5; N. Dey: None.

Associations of Gingival Index and Plaque Index in patients with JDM.

2389



Abstract Number: 1223

Extracorporeal Life Support for Childhood-Onset Systemic Lupus
Erythematosus: An ELSO Registry Analysis

Carla Levin1, Andrea Ontaneda2, Danielle Guffey3, Peter Rycus4, Marc Anders2, Eyal Muscal5 and Maria Pereira5,
1Department of Pediatrics, Baylor College of Medicine, Houston, TX, 2Division of Critical Care, Department of Pediatrics,
Baylor College of Medicine, Houston, TX, 3Institute for Clinical and Translational Research, Baylor College of Medicine,
Houston, TX, 4Extracorporeal Life Support Organization, Ann Arbor, MI, 5Division of Rheumatology, Department of
Pediatrics, Baylor College of Medicine, Houston, TX

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Pediatric Rheumatology – Clinical Poster II: Connective Tissue Disease
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Systemic Lupus Erythematosus (SLE) is a heterogeneous multisystemic autoimmune disorder that
can cause life-threatening complications. There is a paucity of data on the utility of extracorporeal membrane oxygenation
(ECMO) in children with SLE. The Extracorporeal Life Support Organization (ELSO) 2023 International summary reported
an overall pediatric survival to discharge for 61% pulmonary support, 55% cardiac support, and 41% extracorporeal cardio-
pulmonary resuscitation (eCPR). A recent systematic analysis on the use of ECMO in children with immune-mediated
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disorders showed a 50% survival to discharge, including 53% pulmonary support, 55% cardiac support, and 34% eCPR.
We aim to describe the use and outcomes of ECMO in childhood-onset SLE.

Methods: After approval by the ELSO Registry Committee, a retrospective cohort study from the registry database included
patients < 18 years of age who had International Classification of Diseases Ninth Revision (ICD9) and Tenth Revision (ICD10)
codes consistent with SLE from 2012-2022. The decision to use ECMO was made independently at each center. The pri-
mary outcome was survival to hospital discharge. Descriptive analysis on demographic information, pre-ECMO variables,
ECMO mode and support indications, complications, and survival was performed using Stata v 15.1 (StataCorp, College
Station, TX, USA). ECMO patient and mechanical complications were predefined by ELSO. Data on severity of illness or
immunosuppression therapy was not included as it is not available in the registry.
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Results: During the study period, 48 children with SLE received ECMO. Table 1 show the demographics and patients
comorbidities. Table 2 show ECMO characteristics for patients by survival status at discharge. Overall, 52% survived to dis-
charge, 50% received ECMO for respiratory support (40% survival), 31% received cardiac support (44% survival), and 18%
received eCPR (16% survival). The most common complications were renal dysfunction (61% non-survivors vs 64% survi-
vors), followed by hemorrhagic (26% non-survivors vs 20%), and mechanical (26% non-survivors vs 28% survivors) compli-
cations. No ECMO parameters or patient characteristics differentiated survivors from non-survivors.

Conclusion: ECMO can be used as a life supporting therapy in children with SLE, with similar outcomes to the experience in
children with immune-mediated disorders. The decision to use ECMO in this population remains challenging due to the
nature of the systemic disease and potential complications related to immunosuppression. Additional analyses comparing
survival rates in children and adults with lupus are underway.

*Comorbid and SLE primary diagnoses were entered via ICD9/10 coding. Pulmonary involvement was defined using codes
for pulmonary hemorrhage, hemoptysis, acute respiratory distress syndrome, pulmonary hypertension. Renal involvement
was defined using codes for acute kidney injury, chronic kidney disease, end-stage renal disease, glomerulonephritis. Car-
diac disease was defined using codes for pericarditis, pericardial effusion, endocarditis, myocarditis.

*ECMO patient and mechanical complications were predefined by ELSO. Mechanical defined as those requiring interven-
tions such as change of equipment or circuit components. MAP: mean airway pressure, PEEP: positive end-expiratory pres-
sure, ECPR: extracorporeal cardiopulmonary resuscitation, VA: veno-arterial, VV: venous-venous.

Disclosure: C. Levin: None; A. Ontaneda: None; D. Guffey: None; P. Rycus: None; M. Anders: None; E. Muscal:
Sobi, 1, 11; M. Pereira: None.
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Background/Purpose: Common barriers to conducting mental health (MH) screening in pediatric clinics include provider
uncertainty with follow-up after screening, and concern with increasing burden of referrals to MH services. However, regular
MH screens help identify patients who needMH care and engage them in follow-up. In the childhood-onset systemic lupus ery-
thematosus (cSLE) clinic at The Hospital for Sick Children, a newMH screening and referral system was recently implemented.
This project aims to describe MH screening results and assess patient satisfaction with their MH care in the cSLE clinic.

Methods: Patients followed in the cSLE clinic aged ≥12 received a MH screen with validated assessment tools for depres-
sion (PHQ-9) and anxiety (GAD-7). Referral to MH services (psychology, social work, psychiatry and adolescent medicine)
was based on symptom severity (Fig.1) and discussion with the patient. All patients who completed the MH screen received
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a handout with free online MH resources. An anonymous survey to assess patient satisfaction with their MH care was sent to
patients ≥8 weeks after their initial screen. Repeat screens were performed for patients after 6 months. 66 surveys were dis-
tributed to 100 eligible patients. Data were collected from January 2022 to May 2023.

Results: 153 MH screens were completed, 37 patients were screened twice and 2 patients were screened 3 times. Most
patients (60%) had minimal or no symptoms of depression and anxiety (Fig. 2). About a third of patients had mild symptoms,
14% of patients had moderate to severe symptoms and 8 patients (5%) reported suicidal ideation (primarily passive) (Fig.2).
12 patients (11%) were referred to adolescent medicine, 4 (4%) to social work and 1 (1%) to psychiatry. 28 satisfaction sur-
veys were completed for a response rate of 42%. While 21% of patients felt that the MH screen brought up unwanted feel-
ings, 100% found the MH screen to be a positive experience. 71% of patients were interested in follow-up or resources after
their screen. 8 (28%) patients who completed the survey were referred to MH providers and were all satisfied with the ser-
vices received. 5 patients had their appointment >4 weeks after referral, 2 patients had an appointment < 4 weeks after their
referral and 1 patient had their appointment the same day as cSLE clinic. 2 patients seen >4 weeks after the referral felt that

Figure 1. Pediatric rheumatology MH screen referral algorithm based on PHQ-9 and GAD-7 screening scores.

Figure 2. PHQ-9 and GAD-7 scores for depression and anxiety symptoms among the screened cSLE patients. Categories: None-minimal repre-
sents a score of 0-4, Mild 5-9, Moderate 10-14, Severe >15.
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time to their MH appointment was too long. Suggested improvements to the MH process included making the physical
space more welcoming and private, and asking about MH at every clinic visit.

Conclusion:While most patients had mild or no symptoms of depression and anxiety, MH screens detected 14% of patients
with moderate to severe symptoms, and 16% were referred to MH services. MH screening was a positive experience and
receiving MH resources was important to patients. Patients’ MH concerns were adequately addressed with MH services,
although time to follow-up could be improved. Overall, the new MH screening process has identified important concerns for
patients with cSLE and initiated appropriate referral to MH services with high rates of patient satisfaction. We hope to further
improve this process based on patient feedback by changing the physical space and increasing the frequency of screens.

Disclosure: A. Chen: None; T. El Tal: None; A. Jeyanathan: None; H. Convery: None; S. Wong: None; L. Hiraki:
None; D. Levy: None; A. Knight: Pfizer, 6.
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Background/Purpose: Nailfold video capillaroscopy (NVC) is useful in diagnosing secondary Raynaud’s phenomenon
(RP) and predicting systemic sclerosis (SSc) and other CTD in adults. Recent studies indicate its potential application in chil-
dren with positive antinuclear autoantibodies (ANA), irrespective of the presence of RP. We aimed to evaluate microvascular
abnormalities in children using NVC in a cohort of pediatric Chilean patients.

Methods: This cross-sectional study included children between 5 to 18 years with diagnosis of CTD, RP and/or positive
ANA. Using a 200 magnification DinoLite microscope, NVC findings were according to the standardized international con-
sensus definitions from the EULAR Study Group on Microcirculation in Rheumatic Diseases into normal, non-specific and
SSc patterns. ANA were detected through routine clinical care by indirect immunofluorescence techniques on HEp-2 sub-
strate and/or immunoblotting ANA Profile 23 Ag. Extractable nuclear antibodies (ENA) were detected by Enzyme-Linked
Immunosorbent Assay.

Results: 28 children were consecutively included. Median age was 12 years (interquartile range (ICR) 8-14), and 79% were
female (n=22). 57% of the patients had CTD/RP (n=16) and 43% (n=12) had a positive ANA without features of CTD/RP. Non-
specific abnormalities were the most frequent pattern (n=25, 89%). The SSc pattern was found in 2 patients, and 1 patient had
a normal NVC pattern. The patient with normal pattern was a healthy child without CTD and with high titers of DFS70 antibody
on ANA immunoblotting. The 2 patients with SScPattern had a clinical diagnosis of MCTD with RP and high titers of RNP/Sm
antibody, and exhibit an active SSc pattern on NVC. Patients with positive ANA without CTD/RP had a median of 6.5 capillar-
ies/mm (ICR 6-7) and a median apical diameter of 21,5 μm (ICR 17-24) . Most of them had a non-specific NVC pattern (n=11,
92%), and dilated capillaries were present in 50% (n=6), without microhemorrhages or giant capillaries. Patients with CTD/RP
had a median apical diameter of 22.5 μm (ICR 17.5-24). Most of them had dilated capillaries (75%, n=12), and 88% (n=14)
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had a non-specific pattern. Patients with a positive ANA without CTD/RP had significantly lower median apical diameters than
those with CTD/RP (p=0.0091). In univariate analysis, CTD/RP (p=0.0091), and the presence of RP (p=0.0048) were associated
with higher median apical diameters. High titers of RNP/Sm antibodies on ENA panel (p=0.0376), positive Sm (p=0.0376), and
positive La autoantibodies (p=0.0376) were associated with higher apical diameters. In the ENA panel, high titles of RNP/Sm
(p=0.0211), positive Sm (p=0.0211) and positive La (p=0.0211) were associated with fewer capillaries.

Conclusion: This study adds further knowledge of NVC technique and methodology in children and adolescents. Our
results highlight the potential utility of regular use of NVC in pediatric patients with positive ANA, RP and CTD.

Disclosure: Y. Espinosa: None; S. Concha: None; C. Schulze: None; A. Valenzuela: None.
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Background/Purpose: Problems with cognitive functioning are common in childhood-onset systemic lupus erythematosus
(cSLE); these may be attributed to many factors including underlying brain inflammation. Socioenvironmental factors are
known to impact disease outcomes, with poorer outcomes associated with those from disadvantaged groups. However, lit-
tle is known about how socioenvironmental disadvantage may be related to cognition in cSLE. We examined the associa-
tions between socioenvironmental disadvantage, disease factors, and cognitive functioning in a pediatric cSLE cohort.

Methods:We examined a cross-sectional sample of youth with cSLE aged 10-17 years from amajor tertiary hospital SLE out-
patient clinic between January 2020 and April 2023. All patients met ACR or SLICC classification criteria for SLE. Area-level
indicators of socioenvironmental disadvantage were obtained using the Ontario Marginalization Index, which measures levels
of poverty (material deprivation) and proportion of immigrants or minoritized ethnic groups within a region (ethnic concentra-
tion). Cognition was evaluated using standardized measures of sustained attention (Conners Continuous Performance
Test – Third Edition), working memory (Digit Span subtest from the age-appropriate Wechsler intelligence Scale), and inhibitory
control (Color-Word Interference test from the Delis Kaplan Executive Function System).The associations between cognitive
function scores, disease activity (SLEDAI-2K), disease damage (SDI) and each socioenvironmental factor were examined using
separate multivariable linear regression models. P-values < .05 were considered statistically significant.

Results: A total of 49 youth with cSLE (86% female) with a mean age of 15.3 years (SD=1.7) were included in the study;
mean disease duration was 22.6 months (SD=25.9), 33% had active disease (SLEDAI-2K >4) and 8% had disease damage
(SDI >0). 28.6% of patients lived in the highest quintile of material deprivation, and 61.2% lived in the highest quintile of ethnic
concentration (Table 1, Figure 1).

In multivariable analysis, higher material deprivation was associated with poorer working memory (β = -0.415, 95% CI -0.69,
-0.14, p=0.004) (Table 2).Ethnic concentration was not associated with the cognitive outcomes. The covariate for presence
of disease damage showed independent statistically significant associations with worse attention and poorer inhibitory con-
trol in both of the models for material deprivation and ethnic concentration (Table 2).

Conclusion: In keeping with known health disparities in cSLE, our data shows that higher levels of material deprivation were
associated with poorer working memory performance, even when adjusting for current disease activity, damage and dura-
tion of disease. In our small cohort, disease damage was associated with worse attention and inhibitory control; replication
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of this finding is needed with larger samples. Continued examination of the range of disparate outcomes in cSLE over time is
essential for better understanding how we can best provide care for all youth with cSLE, and mitigate both disease-related
and socioenvironmental risk factors.
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Background/Purpose: Rituximab has been associated with high rates of infection among adults with systemic lupus ery-
thematosus. However, studies of infection risk following rituximab among children with pediatric lupus (pSLE) are lacking.
We conducted a retrospective study to assess incidence of hospitalized serious infections following rituximab among chil-
dren with pSLE, and to assess changes in rituximab use over time.

Table 1: Characteristics of Children with pSLE who Received Rituximab and were Hospitalized with Serious Infection
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Methods:Children and adolescents ages 2-21 years with an ICD-9 or ICD-10 code for SLE (710.0, M32*) and who received
at least one dose of rituximab during admission to a Pediatric Health Information System (PHIS)-participating hospital from
2009-2020 were included. The PHIS includes in-hospital administrative data from >50 freestanding U.S. children’s hospi-
tals. Serious infections were defined by ICD-9 and ICD-10 codes for infections during an inpatient, observation or admission
encounter. Antimicrobial medication use was also required for bacterial or fungal infections. The study period for infections
was 12 months following the index hospitalization when rituximab was administered. Summary statistics were used to
describe children with pSLE who received rituximab, and the subset who developed a serious infection. Incidence rates
for infections requiring hospitalization over the 12 months following first rituximab administration were calculated using expo-
sure time truncated at time of death, first hospitalized infection, or 12 months after index hospitalization for rituximab admin-
istration. Rituximab use by year of hospital discharge was assessed from 2009-2021.

Table 2: Hospitalization Outcome by Type of Infection
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Results: We identified 1,567 children with pSLE who received rituximab. Demographic and clinical characteristics of the
study cohort are presented in Table 1. 624 (40%) children with pSLE received cyclophosphamide in the 3 months prior to,
and up to 1 year after index hospitalization. Hospitalizations with rituximab administered decreased from 2019 to 2020
and 2021 (Figure 1). Among 1,567 rituximab-treated children with pSLE, 219 (representing 339 hospitalizations) were
admitted with a serious infection within 1 year after the first rituximab administration (exclusive of index hospitalization) for
an incidence rate of 140 cases per 1,000 patient-years. Median [IQR] time to hospitalization with serious infection following
rituximab was 1.83 [0.61, 5.84] months. 7 children with pSLE (0.44%) died during a hospitalization with an infection in the
year following rituximab administration. The most common serious infections were bacterial pneumonia, sepsis and cellulitis
(Table 2). There were 12 children with pSLE hospitalized with COVID-19 (4% of hospitalizations) and no in-hospital deaths
with COVID-19.

Conclusion: We observed high rates of serious infection in the year following first rituximab administration in a large multi-
center cohort of youth with pSLE. Rituximab use declined during the COVID-19 pandemic, though no fatalities during hos-
pitalizations with COVID-19 were observed. Concomitant use of other highly immunosuppressive medications was common
in our cohort. Further research is needed to identify risk factors for serious infection following rituximab among children
with pSLE.

Disclosure: J. Roberts: None; A. Faino: None; M. Bryan: None; J. Cogen: None; E. Morgan: None.
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Figure 1: Hospitalizations with Rituximab Administered by Discharge Year
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Background/Purpose: Behçet’s disease (BD) is an autoinflammatory disease characterized by a variable vessel vasculitis.
In the past, several criteria have been created for adult BD classification. In 2015, the first set of BD paediatric classification
criteria, the PEDBD, was proposed by an international Expert consensus. The aim of the study was to perform an external
validation of the PEDBD classification criteria in a cohort of internationally validated pediatric BD, through an international
Expert-based consensus process.

Methods: 210 patients (70BD, 40 PFAPA (Periodic Fever-Apthous stomatitis-Pharingytis-Adenopathies), 35 FMF,
26 HyperIgD syndrome, 22 TNF-receptor associated periodic fever syndrome, 17 undefined recurrent fevers) were ran-
domly selected from the Eurofever Registry (patients excluded if disease onset > 16 years and if included in the first PEDBD
study). A set of 11 Experts blinded to the original diagnosis, were chosen to evaluate the patients: in the 1st round, clinical
and serological data were evaluated; in the 2nd round genetic data were added; in the 3rd round the other Experts’ votes
and comments were shown. Using the expert consensus as gold standard (agreement >80%), the PEDBD, the ISG and
the ICBD criteria were applied to BD patients and to confounding diseases with a consensus, in order to define their sensi-
tivity, specificity and accuracy.

Results: At the end of the 3rd round, a consensus on the initial diagnosis was reached in 66.2% of patients. The BD patients
with an agreement (24) were classified as confirmed-BD, and those with an agreement of 60-70% (10) as probable-BD.In
confirmed-BD patients, oral ulcers were present in all the patients, genital ulcers in 77%, skin manifestations in 50%, a pos-
itive pathergy reaction in 39%, ocular manifestations in 54%, with a reesulting impaired vision in 17%, venous thrombosis in
8%, neurological manifestations in 21%, gastrointestinal manifestations in 38%, articular manifestations in 33% and fever in
50% of patients. The patients with ocular and vascular involvement were all males. HLA-B51 was positive in 69% of patients.
When comparing these patients with the confounding diseases, an older age at disease onset, the presence of oral and gen-
ital ulcers, skin papulo-pustular lesions, a positive pathergy test and posterior uveitis were BD distinctive elements.

The ISG, ICBD and PEDBD criteria were applied to confirmed-BD and to the confounding disease controls, resulting in the
following test characteristics (Table).

Criteria Sensitivity Specificity Accuracy

ISG 0.50 1.0 0.91
ICBD 0.79 0.97 0.94
PEDBD 0.58 0.99 0.92
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Conclusion: the PEDBD were very specific in classifying BD patients, while the ICBD had a better sensitivity, especially for
patients with only bipolar aphtosis. One limitation is that specific monogenetic BS mimics were not included as disease con-
trols, thus the true accuracy of all these criteria may be lower in practice. The complexity of childhood BD suggests larger
prospective international cohorts to foster the performance of the criteria, and to understand if BD clusters and ethnic vari-
ables should be added to the criteria.

Disclosure: C. Matucci-Cerinic: None; h. Palluy: None; S. Al-Mayouf: None; P. Brogan: None; L. Cantarini: None;
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S. Ozen: None; d. saadoun: None; F. Shahram: None; F. Bovis: None; E. mosci: None; N. Ruperto: Ablynx, 2, 6,
AstraZeneca-Medimmune, 2, 6, Bayer, 2, 6, Biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb (BMS),
2, 5, 6, Celgene, 5, 12, Personal Fees, Non-Financial Support, Eli Lilly, 2, 5, 6, EMD Serono, 2, 6, F. Hoffman-La Roche,
2, 5, 6, GlaxoSmithKlein (GSK), 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, R-Pharma,
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Background/Purpose: Cognitive dysfunction (including executive dysfunction) affects up to 60% of youth with childhood-
onset systemic lupus erythematosus (cSLE), with potential adverse effects on health-related quality of life, and medication
adherence. Patients with cSLE are often diagnosed during a critical period of neurodevelopment, and changes in executive
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function (EF) over time have not been well-studied in cSLE compared to typically developing children. We aimed to charac-
terize the course of EF over time in cSLE patients matched to healthy controls.

Methods:We examined a prospective longitudinal sample of patients with cSLE (ages 12-17, met ACR or SLICC classifica-
tion criteria for SLE), along with age and sex-matched healthy controls over two time points (baseline and 1 year later) col-
lected from January 2020 to May 2023. Participants completed the self-report Behavior Rating Inventory of Executive
Function 2 (BRIEF-2) that generated overall EF difficulties index score (global executive composite (GEC)), and three sub-
indices – behavioral regulation index (BRI), cognitive regulation index (CRI), and emotion regulation index (ERI)). T-scores
are transformations of raw scores based on age and sex norms. A higher T-score indicates a greater degree of difficulty in
executive functioning. Disease measures including SLE Disease Activity Index 2000 (SLEDAI-2K), SLICC/ACR damage
index (SDI), glucocorticoid use at visit and cumulative use, and disease duration were collected. The primary outcome was
EF measured by GEC, BRI, CRI, and ERI T-scores, with a focus on GEC. T-tests were performed to examine within-group
and between-group comparisons of mean scores at baseline and 1-year, and of change in mean scores (1 year minus base-
line) respectively, for cSLE participants and controls.

Results: Twenty-two patients with cSLE and 10 controls were included. For cSLE, the mean age was 15.7 ± SD 1.5 years,
86% were female, median SLEDAI-2K score was 2 (IQR 2-4) and median disease duration was 2 years (IQR 1.2-4.3)
(Table1). In cSLE patients compared to controls, mildly elevated GEC T-scores were present in 18% (n=4) vs. 1 (10%);
potentially and/or clinically elevated GEC T-scores were present in 41% (n=9) vs 30 %(n=3) (Table2) at baseline or 1-year
timepoints. While the mean CRI T-score showed a small improvement from baseline and 1 year later (60 vs 56.1), there were
no statistically significant differences for within-group comparisons of any of the BRIEF-T scores over time for both cSLE and
controls (Table 2). There were also no significant differences between the cSLE and control groups for mean change in the
BRIEF-T scores over time (GEC, t-value=0.78, p=0.43; BRI t-value= -0.28, p=0.77, CRI t-value= -1.2, p=0.20, ERI t-value
0.99, p=0.32).

Conclusion: Self-reported EF was stable over a one-year period in this small cohort of patients with cSLE and controls.
Although no significant differences in mean scores for EF were found between cSLE and controls, 59% (versus 40% of
HC) had at least mild difficulties in EF. More longitudinal research is needed with longer follow up to identify cognitive function
trajectories and at-risk groups for executive dysfunction in cSLE.

Disclosure: T. El Tal: None; j. ledochowski: None; S. Mossad: None; V. Lishak: None; I. Mohamed: None; J. Law:
None; L. Ng: None; P. Moaf: None; A. Jeyanathan: None; A. Davis: None; L. Hiraki: None; D. Levy: None;
Z. Touma: AstraZeneca, 2, GSK, 2; N. Cunningham: DoD, 12, DoD Transformative Vision Award (starting Oct 2023)
and CARRA Transdisciplinary Research Grant (NCE). I also have other current funding support.; A. Danguecan: None;
A. Knight: Pfizer, 6.
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Background/Purpose: Juvenile dermatomyositis (JDM) is characterized by multiorgan vasculopathy, and degree of vascu-
lopathy can indicate more severe disease. Nailfold capillaroscopy is a non-invasive method to directly evaluate abnormalities
in the microvasculature. While the majority of children with JDM present with nailfold capillary (NFC) abnormalities, we do not
fully understand whether NFC patterns and characteristics might differentiate JDM from other pediatric autoimmune dis-
eases or lend insight into distinct JDM subgroups. In this study, we utilized high-resolution nailfold video capillaroscopy
paired with a machine learning approach to (1) generate patient subgroups based on NFC features and (2) characterize clin-
ical features defining each patient subgroup.

Methods:We utilized nailfold video capillaroscopy at 200x to obtain images from JDM (n=23), childhood systemic lupus ery-
thematosus (SLE) (n=9), mixed connective tissue disease (MCTD) (n=5) and healthy control (n=17) patients at the University
of Michigan Pediatric Rheumatology Clinic (1/1/23 – 5/31/23). We quantified NFC features from images using a convolu-
tional neural network via an automated method, including density of normal and giant capillaries, microhemorrhages, and

Figure 1: (1A) Principal Component Analysis (PCA) plot from Louvain cluster analysis visualized by linear projection. Symbols represent each
patient, localized by alignment toward or away from each feature along its axis. (1B) Representative images demonstrating predominant NFC pat-
tern and features from patients in each cluster.
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percentage of enlarged, tortuous or ramified capillaries. We then performed unsupervised cluster analysis to identify patients
with similar NFC features. Following this, clinical variables were grouped by cluster with differences between means
assessed for significance by ANOVA (p≤0.05).

Results: We identified 3 patient clusters distinguished by a predominant NFC pattern of either higher relative capillary den-
sity (cluster 1 (C1)), abnormal morphology (C2) or enlarged capillaries (C3) (Figure 1). Upon review of JDM clinical features by
cluster, we found JDM patients were primarily assigned to C2 (65%), with the remainder in C1 (22%) and C3 (13%). MCTD
patients were entirely assigned to C3 (100%). Patients with SLE were distributed more evenly, with 44%, 33%, and 22% in
C1, 2, and 3, respectively. The majority of control patients were assigned to C1 (82%) (Figure 2A). Interestingly, we found
that all JDM patients with presence of a positive MSA (TIF-1γ, MDA5, NXP2, Mi-2, Ku) were assigned to C2, while those with
negative MSAs were spread between C1, 2 and 3 (Figure 2B). We assessed CK values by cluster, revealing a trend toward
higher CK in C3 (mean 550.8 u/L) than C2 (mean 201.2 u/L) or C1 (mean 83.6) (Figure 3A, p=0.073). Aldolase and LDH
levels were similar between clusters (p=0.65 and p=0.77, respectively). Skin disease activity as assessed by Cutaneous Der-
matomyositis Disease Area and Severity Index (CDASI) scores trended toward higher values in C3 (mean 5.7) as compared
to C2 (mean 1.5) and C1 (mean 2.5) (Figure 3B, p=0.124).

Conclusion: We demonstrate 3 distinct groupings of NFC patterns that align with clinical diagnosis and MSA positivity. A
predominant pattern of tortuosity and ramification is most pronounced in JDM as compared to MCTD, SLE and control
patients. Further investigation into NFC morphology and patterns within a larger JDM cohort may hold the potential to assist
in diagnosis, disease subtyping, monitoring and prognostication.

Figure 2: Stacked columns representing patients in each assigned cluster, separated by diagnosis (2A, left) and by myositis specific antibody (2B,
right).

Figure 3: Box-and-whisker plots of CK values by cluster (3A, left) and total CDASI score (3B, right)
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Background/Purpose: High levels of emotional distress have been reported in children with juvenile myositis (JM). Inade-
quate recognition of mental health concerns by healthcare providers (HCPs) can contribute to poor disease outcomes. A
recent multicenter study confirmed the feasibility and acceptability of mental health screening (MHS) in patients with
JM. The global aim of this quality improvement project was to implement MHS with referrals to an integrated social worker
as standard of care for patients ≥5 years of age seen in the SickKids JM clinic. The specific aims were to 1) increase the rate
of MHS from 0 to ≥50% in a 90-day period, and 2) ensure that all patients with moderate or severe screening results received
referrals for social work assessment.

Table 1. MHS Implementation in Juvenile Myositis Clinic: Results Across PDSA Cycles Over a 3-Month Period
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Methods: A multidisciplinary stakeholder team (rheumatologists, physical therapists, nurse, social worker, research coordi-
nators, and patient/caregiver advisors) iteratively developed screening and referral workflows, and educational resources for
HCPs and families. Patients attending the JM clinic were to be screened for anxiety and depression [12-18 years old: Gen-
eralized Anxiety Disorder-7 (GAD-7) and Patient Health Questionnaire (PHQ-9); caregivers of patients 5 to < 12 years old:
Pediatric Symptom Checklist (PSC-17)]. All patients were to receive a mental health resource handout and patients with
positive screens were to be reviewed by physicians who decided whether to refer to the social worker. HCPs were to doc-
ument MHS in patients’ After Visit Summary (AVS) and electronic health record (EHR). Feedback was sought from HCPs and
patients/caregivers who agreed to participate in surveys, which informed successive plan, do, study, and act (PDSA) cycles.

Results: Prior to implementation we did not perform MHS as standard care in JM clinic. We conducted three PDSA cycles
from March 7 to May 30, 2023. All 32 patients (100%) seen in the clinic received MHS and the resource handout (Table 1).
Documentation of MHS in the AVS and EHR rose from 25% to 92.3% and 71.4% to 100%, respectively. There were seven
positive screens (22%), of which, six(86%) were referred to the integrated social worker and one was not as they were being
seen at our clinic for a secondary opinion. All patient/caregiver survey participants (n=16) indicated that they were satisfied
with the MHS process.

Conclusion: The JM clinic has successfully implemented MHS for all its patients within 90days and achieved timely referral
to integrated social work. Additional PDSA cycles are needed to support its sustainability as well as build a robust culture of
documentation. Future work will include development of tailored mental health resources to address the needs of patients
with JM, caregivers, and siblings.

Disclosure: Y. Goh: None; K. Baker: None; A. Bell-Peter: None; V. Carbone: None; B. Feldman: AB2Bio, 2, Janssen,
2, Novo Nordisk, 2, Pfizer, 2; L. Flores Pereira: None; J. MacMahon: None; V. Maniscalco: None; J. Marcuz: None;
G. Mastrangelo: None; T. Slater: None; K. Whitney: None; A. Knight: Pfizer, 6.
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1, 000, 000 children.
The Juvenile Systemic Scleroderma Inception cohort (jSScC) is the largest cohort of jSSc patients in the world. The jSScC
collects longitudinal data prospectively in jSSc, allowing the evaluation of the development of organ involvement and patients
and physician reported outcomes in jSSc over time.

Table 1. Clinical characteristics and patient and physician related outcome over time
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Methods: The jSScC enrolls jSSc patients who developed the first non-Raynaud´s symptom before the age of 16 years and
are under the age of 18 years at the time of inclusion. We reviewed jSScC patient clinical data and patient and physician
reported outcomes of those with 36 months follow up from the time of inclusion until 1stof April 2023.

Results: We could extract data of 74 patients, 74% with diffuse cutaneous subtype. The female/male ratio was 3.6:1. 89%
of the patients were Caucasian. Median age of onset of Raynaud symptom was 9.3 years and the median age of onset of
non-Raynaud symptom was 10.3 years. Median disease duration was 2.3 years at the time of inclusion in the cohort (T0).
Ninety percent of the patients were treated with disease modifying anti-rheumatic drugs at T0 and 90% after 36months
(T36). Four clinical parameters improved significantly over time: the median modified Rodnan skin score decreased from
10 to 7 (p=0.041), the number of patients with swollen joints decreased from 16% to 4% (p=0.014), the number of patients
with elevated CK value decreased from 25% to 9% (p=0.042) and the number of patients with muscle weakness decreased
from 16% to 3% (p=0.009). All other organ involvement did not show any statistically significant change from T0 to T36.

Three of the four patient reported outcomes improved significantly from T0 to T36: patient reported disease activity (VAS 0 –

100) from 40 to 20 (p=0.014), patient reported disease damage (VAS 0 – 100) from 40 to 20 (p=0.005), patient reported
Raynaud activity (VAS 0 – 100) from 20 to 10 (p=0.034). One of the three physician reported outcomes improved signifi-
cantly: the physician global disease activity (VAS 0 – 100) from 30 to 15 (p=0.001).

Conclusion: Skin and musculoskeletal clinical features improved significantly over 36 months. It is reassuring that major
internal organ manifestations, such as cardiac, pulmonary and gastrointestinal were stable. No renal crisis occurred over
the 36-month time period. The patient and physician-reported outcomes had the most positive impact over the 36 months
period in this large international cohort.

This project was supported by an unrestricted grant from "Joachim Herz Stiftung"
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None; E. Marrani: None; M. Katsikas: Novartis, 6, Pfizer, 6; M. Santos: None; F. SZTAJNBOK: None; L. Berntson:
None; J. Brunner: None; S. Johnson: None; M. Kostik: None; K. Minden: Amgen, 6, Medac, 6, Novartis, 6, Pfizer,
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1,000,000 children.
Currently no medications are licensed for the treatment of jSSc. Due to its rarity, only recently the first management and
treatment guidelines have been published, the jSSc SHARE (Single Hub and Access point for paediatric Rheumatology in
Europe) recommendations, reflecting consensus opinion upon pediatric rheumatologists(1). We reviewed the applied med-
ication in the treatment of the patients in the juvenile systemic scleroderma inception cohort (jSScC) up to April 2023.

Methods:We reviewed the change of the applied medication in the treatment of jSSc patients over 36 months in the jSScC.
The frequency of medications was calculated across the cohort at timepoint 0 (enrollment), and 36 months. jSScC is a pro-
spective cohort of jSSc patients, who developed the first non-Raynaud ́s symptom before the age of 16 years and are under
the age of 18 years at the time of inclusion.

Results:We extracted data from 71 patients from the jSScC who were followed for 36 months, 75% had diffuse subtype. At
the time of inclusion in the cohort the median disease duration was 2.4 years, median age of the first non-Raynaud symptom
was 10.3 years. We captured the recorded medications at 0 months and 36 months. 64/71(90%) received any kind of Dis-
ease modifying drug (DMARD).

Medication
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The glucocorticoid use decreased from month 0 to 36 months from 56% to 31% (p=0.004).The methotrexate use
decreased from 53% to 25% (p=0.001), in opposite the mycophenolate use increased from 22% to 67% (p< 0.001). The
cyclophosphamide use decreased from 14% to 0% (p=0.002). Tocilizumab use increased from 0% to 17% (p=0.001). All
other medication use showed no significant changes. Endothelin receptor antagonist was used in 17% patients at time point
0 and 22% at 36 months. PDE-5 blocker use increased from 3% to 9%.

Conclusion: At baseline half of the patients were on glucocorticoids. This is more frequent than typical adult SSc practice but
coincides with jSSc SHARE treatment recommendations (#1) (1). After 36 months observation in the cohort over 90% of
patients received a DMARD therapy. Methotrexate and mycophenolate mofetil were the most commonly prescribed DMARDs,
which also reflects the SHARE treatment recommendations (#2 and #3).At 36 months the use of glucocorticoids, methotrexate
and cyclophosphamide decreased, and the use of mycophenolate and tocilizumab increased. In general, biological DMARDs
are typically considered in severe or refractory disease (SHARE recommendation #7), reflecting the lower percentage compared
to csDMARDs. Endothelial receptor antagonists, such as bosentan, were used over time in approximately 20% of the patients,
reflecting SHARE recommendation #6 for pulmonary hypertension and/or digital tip ulcers. This is the first evaluation looking at
clinical medication practice pattern in jSSc over 36 months, and its comparison to recently published consensus guidelines.

This project was supported by an unrestricted grant from "Joachim Herz Stiftung"

1 Foeldvari I, Culpo R, Sperotto F, Anton J, Avcin T, Baildam E, et al. Consensus-based recommendations for the manage-
ment of juvenile systemic sclerosis. Rheumatology (Oxford). 2021;60(4):1651-8.
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Background/Purpose: The PedAnam (Pediatric Automated Neuropsychological Assessment Metrics) is an automatic soft-
ware to evaluate cognitive performance that has recently been validated into Portugues (Brazil). The purpose of this study
was to (1) Explore and test Cognitive Performance Score (CPS) in childhood-onset systemic lupus erythematosus (cSLE).
(2) Compare different CPS scores between cSLE and to determine if there is an association with disease activity.
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Methods:Consecutive cSLE and healthy controls responded to the PedAnam. We performed the calculation of four scores:
(1) PedANAM-CPSUWA using unweighted averages of the accuracy score; (2) PedANAM-CPSPCA principal component
analysis; (3) PedANAM-CPSlogit used logistic regression; (4)PedANAM-CPSmultiscore logistic models based on perfor-
mance parameters with selected subtests. After these calculations, we observed the correlation between the CPS indices
and compared the performance of patients and healthy controls. Cognitive impairment was determined by z-scores and
considered present if ≤2 SD from healthy controls. Disease activity was evaluated through SLE disease activity score and
cutoff of 3 was considered active disease.

Results: We included a total of 50 consecutive cSLE (45 [90%] women; median age = 14 years; age range = 9–18 years)
and 50 healthy controls (44 [88 %] women; median age = 15; age range = 9-18 years). We observed a correlation between
the PedANAM-CPSUWA and the PedANAM-CPSPCA (r = 0.99), PedANAM-CPSPCA and PedANAM-CPSmultiscore (r =
-0.60) logit and PedANAM-CPSUWA (r = -0.56). We observed statistically significant differences between patients and
healthy controls in the PedANAM-CPSUWA and PedANAM-CPSPCA scores (P = 0.001). Cognitive impairment was
observed in12 (24%) cSLE patients and 1 (2%) healthy controls (p < 0.001) by the PedANAM-CPSUWA index and using
the PedANAM-CPSPCA index. An association between disease activity and PedANAM-CPSUWA index (p=0.01) and
PedANAM-CPSPCA index (p=0.002) was observed.

Conclusion: After the translation and validation process, this is the first study using the CPS in Brazilian version of PedA-
NAM and we identified two of the metrics that were able to differentiate between cSLE and healthy controls. Worse perfor-
mance with disease activity was observed. Funding FAPESP (CEPID BRAINN 13/07559-3)

Disclosure: J. de amorim: None; S. Kishimoto: None; P. Fernandes: None; R. Marini: None; Z. Touma: AstraZe-
neca, 2, GSK, 2; H. Brunner: AbbVie, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-
Myers Squibb (BMS), 2, 5, Celgene, 2, Eli Lilly, 2, 5, EMD Serono, 2, F-Hoffman La Roche, 2, 5, GlaxoSmithKlein
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Background/Purpose: There is a critical need for tools to distinguish between maturational changes mimicking subchon-
dral edema from pathologic inflammation within the SI joints on MRI. We aimed to establish standards for interpretation of
diffusion weighted imaging (DWI) in healthy children.
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Legend. Regions of interest (ROIs) that were not significantly different across slices (anterior/mid/posterior) or across joint sites (superior/mid/infe-
rior) were combined to create a representative value of those regions. The combinations are shown in the table through merged columns across
anterior, mid, and posterior slices and by bold and italicized region names across superior, mid, and inferior locations for each bone and
maturational type.
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Methods: This was a retrospective cross-sectional study of MRI scans of healthy controls identified from a prior study that
evaluated the appearance of MRI in healthy children (Chauvin et. al, 2019) and through query of the digital archiving system
at a single center across a range of bone maturation. DWI and short-tau inversion recovery (STIR) images were analyzed inde-
pendently by 2 pediatric radiologists using custom software (Parametric MRI, Philadelphia, PA; https://www.parametricmri.
com/). DWI series performed in the axial plane were reformatted by the software into a semi-coronal plane. To establish norma-
tive ranges of apparent diffusion coefficient (ADC) in controls, circular regions of interest (ROIs) of 0.15-0.22 cm2 were placed at
the superior, mid, and inferior portions of the anterior, mid, and posterior ilium and sacrum along the cartilaginous SI joint
(Figure 1), avoiding sclerosis. ADC was calculated using a linear log model and all available b values. The type (I-IV) of sacral
apophyseal/periarticular maturational signal was recorded. Mixed effects regression models with subject-specific random
effect to account for clustering were used to determine if the ROIs (average ADC from the 2 raters) for the superior, mid, and
inferior locations for the anterior, mid, posterior portions of the sacrum and ilium differed significantly for eachmaturational type.

Results: DWI and STIR sequences from 63 healthy children were assessed. Table 1 lists the ADC for each part of the SI joint
for maturational types I-IV. Figure 2 shows the 75th percentile of normative values. ADC at the superior, mid, and inferior por-
tions of the anterior, mid, and posterior of the sacrum were not significantly different for type I, II, and IV maturation; for type
III, ADC from the posterior sacrum was significantly higher than the anterior and mid slices. The median ADC values in the
sacrum were significantly different between maturational types (p < 0.001) and decreased from type I to type IV. ADC values
were significantly different in the ilium between the inferior, mid, and superior parts of the SI joint (p < 0.001) with higher ADC
values observed in the inferior locations compared to the superior or mid portion of the joint in anterior, mid, and posterior
slices for all 4 maturational types.

Conclusion:We established ADC normative values for the superior, mid, and inferior portions of the anterior, mid, and pos-
terior sacrum and ilium along the cartilaginous SI joint by maturational type. Observed trends with more variable ADC in the
ilium and higher ADC at the inferior aspect of the ilium are in accordance with prior observations on STIR in the maturing SI
joint; however, the ADC from DWI goes beyond prior STIR observations by quantifying the difference(s). Next steps are to
establish empirical cut-offs to distinguish normal maturational changes from pathologic inflammation to improve the specific-
ity and confidence in the diagnostic interpretation of the MRI.

Disclosure: M. Francavilla: None; D. Khrichenko: None; T. Brandon: None; N. Chauvin: None; R. Xiao: None;
P. Weiss: Eli Lilly, 2, Novartis, 2, Pfizer, 2.
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Background/Purpose: Juvenile dermatomyositis (JDM) is an idiopathic inflammatory myopathy that causes muscle weak-
ness, rash, vascular changes, or other organ involvement. The phenotypes may vary, and studies suggest a correlation
between myositis-specific antibodies (MSA), clinical presentation, and course. This is thought to be due to specific cytokine
profiles activated by these antibodies. Melanoma Differentiation-Associated Protein-5 (MDA5) is an MSA associated with
clinically amyopathic dermatomyositis and lung disease with high risk for rapidly progressive interstitial lung disease. This
study aims to highlight the clinical manifestations of MDA5+ JDM and disease course in a racially and ethnically diverse pop-
ulation. We also aim to assess racial disparities in time-to-diagnosis from cutaneous symptom onset.

Methods: After Institutional Review Board approval was obtained, we conducted a retrospective chart review of patients
diagnosed with MDA5-positive JDM at Texas Children’s Hospital.Clinical characteristics at the time of diagnosis, 6-month,
12-month, and most recent visits were recorded.

Results: Nineteen patients were included, with a mean age of 9.9 years (range 3-18), 68% female, 21% Black, 79% White,
and 68% Hispanic. Figure 1 shows the clinical findings at presentation. All had cutaneous and vascular features, 78% had
muscle disease, 74% had interstitial lung disease, and 47% had gastrointestinal (GI) symptoms. Most common skin findings
were Gottron’s papules (95%), palmar papules (47%), and heliotrope rash (47%). Median time in months from onset of cuta-
neous symptoms to diagnosis was 5.5 among Black patients, 5 among Hispanic, and 3 among White Non-Hispanic. Three

Figure 1: Clinical Findings at Diagnosis of MDA5+ JDM
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patients had a lung biopsy, with the most common findings of organizing pneumonia and diffuse alveolar damage. Figure 2
summarizes induction treatment given. 8% of patients had clinical remission at 6-month follow-up, 30% at 12 months, and
50% at last visit (mean of 31.1 months, range: 6-70).Two patients diagnosed at age 3 years had progressive, diffuse alveolar
damage resulting in death shortly after diagnosis. At last follow up, 20% still required corticosteroids, 30% required intrave-
nous immunoglobulin (IVIG), and 20% required rituximab. While arthritis, cutaneous symptoms, and GI symptoms improved
over time, vascular, muscular, and lung disease were persistent at last visit (Figure 3).

Conclusion: MDA5+ JDM patients in this cohort presented with prominent cutaneous and vascular disease. Lung disease
was present early and persisted late in disease course. Half of patients had not reached remission at the last visit, and several
continued to require steroids, IVIG, and B-cell depletion. Further studies comparing these patients to non-MDA5 controls
may help characterize the role of MDA5 in these findings. While this study does not show a significant difference in time to

Figure 2: Induction Treatment in MDA5+ JDM

Figure 3: MDA5+ JDM Organ Involvement Over Time
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diagnosis from onset of cutaneous symptoms between racial and ethnic groups, the sample sizes were small. More data on
time to diagnosis, especially in Black and Hispanic patients, is needed to assess for delays in diagnosis, as there continues
to be a need for education and recognition of cutaneous features in dark skin tones.

Disclosure: D. Gist: None; S. Molina: None;M. Pereira: None; A. Ramirez: None; C. Yildirim-Toruner: None;M. De
Guzman: None.
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Background/Purpose: Children with juvenile-onset SLE (jSLE) have high rates of depression.1-2 Adolescents with depres-
sion, but without a chronic illness, have lower academic engagement, efficacy, and school functioning.3 While academic out-
comes have been studied in children with jSLE, no studies have explored the associations between depression and
academic outcomes in this population. 4 This pilot study aimed to evaluate the relationship between depressive symptoms
and executive function and academic outcomes in jSLE.The study also explored the relationship of depressive symptoms
to other disease/patient-specific variables, including age at onset, disease duration, and disease activity.

Methods: jSLEpatients, 9-18 years of age, completed the Wide Range Achievement Test 5th Edition (WRAT5) and the Cen-
ter for Epidemiological Studies – Depression Scale (CESD). Their parent completed the Behavior Rating Inventory of Execu-
tive Function 2nd Edition (BRIEF2) and a questionnaire gathering demographics and academic performance. The SLEDAI
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and SLICC/ACR Damage Index, were obtained. Two-sample T-test was used to identify associations between depressive
symptoms and academic outcomes, including WRAT5 and BRIEF scores, and disease/patient-specific variables.

Results: Of the 12 patients enrolled, 42% screened positive for significant depressive symptoms.Forty percent of patients
who screened positive for depressive symptoms reported receiving mental health treatment. The WRAT5 mean math com-
putation and reading composite percentile ranks were higher for participants without significant depressive symptoms
(SLE-ND) compared to those with significant depressive symptoms (SLE-D), but this difference was not significant (see fig-
ure 1). The mean BRIEF Initiate scale percentile was higher for participants with significant depressive symptoms compared
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to those without, but this difference was also not significant. Patients with significant depressive symptoms tended to be
older at disease onset and have shorter disease duration (see figures 2A-B).

Conclusion: Depressive symptoms, often untreated, were common in this cohort with jSLE. While there may be clinically
meaningful differences in academic outcomes in jSLE patients with significant depressive symptoms, the small sample size
precluded us from detecting significant differences. However, this pilot study demonstrated the feasibility of administering
tools to assess depressive symptoms, executive function, and academic outcomes in jSLE. Larger studies are needed to
better understand these trends.

1. Knight AM, et al. Depression risk in young adults With juvenile- and adult-onset LUPUS: Twelve years of followup. AC&R. 2018;70
(3):475-480.

2. Knight A, et al. Identifying differences in risk factors for depression and anxiety in pediatric chronic disease. J of Ped. 2015;167
(6):1397-1403.

3. Jaycox LH, et al. Impact of Teen depression ON ACADEMIC, social, and physical functioning. Ped. 2009;124(4):596-605.
4. Zelko F, et al. Academic outcomes in childhood-onset systemic lupus erythematosus. AC&R. 2012;64(8):1167-1174.

Disclosure: H. Bradfield: None; P. Sparagana: None; E. Sloan: None; C. Jo: None; T. Wright: None;
S. Frierson: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) and celiac disease (CD) are autoimmune diseases character-
ized by the presence of specific autoantibodies. We aimed to investigate the prevalence of CD in a multiethnic cohort of chil-
dren and adolescents with SLE.

Methods: We completed a retrospective cohort study of patients under 18 years of age who were diagnosed and followed for
SLE at The Hospital for Sick Children between January 2010 and June 2022. We restricted to patients screened for CD with
immunoglobulin A antibodies against tissue transglutaminase (tTG-IgA) within one year of SLE diagnosis. We recorded tTG-IgA
titers and reviewed medical records for additional investigations, including pathology reports of duodenal biopsies. CD was con-
firmed by duodenal histology based on the modified Marsh-Oberhuber classification (Marsh ≥3). Demographic and SLE disease
features were extracted from the dedicated Lupus database. We calculated the prevalence of clinical features, positive tTG-IgA
results, and biopsy-confirmed CD, and compared SLE features between CD and non-CD groups with Fisher’s exact tests.

Results: CD screening was completed in 74% (300/404) of children diagnosed with SLE. Thirteen (4%) had positive tTG-IgA
serology (ranging from 38 to >100 U/ml [positive >8U/ml] for Enzyme-linked immunoassay testing and 34 to >4965 CU [pos-
itive >30 CU] using the Chemiluminescent Immunoassay). Ten of 13 (77%) patients with positive anti-tTG autoantibodies
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Table 1. Clinical Presentation

Figure 1. Medications used throughout Takayasu Arteritis course
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had an endoscopy and duodenal biopsy. Of those biopsied, eight had histopathologic evidence of CD which represents 62%
of patients with positive serology, and 2.6% of the screened SLE population. Among patients with CD, only 50% had GI symp-
toms and 62% (8/13) had positive anti-endomysial antibodies. All patients with biopsy-proven CD were diagnosed within one
year of SLE diagnosis. There were no significant differences in SLE features observed between those with and without CD.

Conclusion: Biopsy-proven CD was diagnosed in 2.6% of children and adolescents with SLE, which is higher than the
reported prevalence in the general population of 1.4% by seroprevalence and 0.7% by biopsy. Only half of the patients with
biopsy-proven CD had GI symptoms, highlighting the utility of screening in the childhood SLE population.

Disclosure: O. Mwizerwa: None; A. Knight: Pfizer, 6; D. Dominguez: None; D. Levy: None; H. Convery: None;
K. Thompson: None; N. Gold: None; C. Walsh: None; L. Hiraki: None.
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Background/Purpose: Takayasu arteritis (TA) is a rare granulomatous vasculitis that affects large vessels, including the
aorta, its major branches, and the pulmonary artery. Data on the presentation and clinical course of pediatric TA are limited,
and children present with different clinical features than their adult counterparts.

Methods: With institutional review board approval, a retrospective cohort study of children who were diagnosed with TA at
two large pediatric centers between 2005-2022 and 2016-2023 was performed. Data were abstracted from the electronic
medical record. Patient demographics, presenting symptoms and signs, imaging findings, andmanagement data were eval-
uated using standard descriptive statistics.

Figure 2. Differences in ESR and CRP from diagnosis to last follow-up visit compared by Wilcoxon signed-rank test.
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Results: Twenty-one patients were included. The majority were female (90.45%), with a mean age at diagnosis of
13.5 years (range 9-17). Most were Hispanic or Latino (71.4%). Diagnosis occurred a median of 4 months following symp-
toms onset (IQR 1-15), and the mean follow-up period was 38 months (range 5-112). The most prevalent symptoms at initial
presentation were constitutional (95.5%), with fatigue being almost universally present (Table 1). A history of claudication
was only elicited from one patient at presentation. Over half (54.5%) presented with hypertension, BP differential, and/or
decreased pulses. All but one patient had an elevated ESR (mean 82.5 mm/hr, range 25-146), and all but four had an ele-
vated CRP (mean 5.2, range 0.2-13.6) (Table 1). All patients had imaging evidence of aortic involvement, including the
abdominal (76.2%), ascending thoracic (71.4%), and descending thoracic (66.7%) segments. Seven patients (33.3%) had
renal artery stenosis. All patients were initiated on systemic corticosteroids at diagnosis. The most common initial steroid-
sparing immunomodulatory regimen included a combination of methotrexate and infliximab (42.9%). Eighty-one percent
were treated with a biologic DMARD (bDMARD) at some point (Figure 1). Many patients switched steroid-sparing agents
throughout their disease course. Reasons for addition or change of therapy included poor disease control or flare, inability
to wean steroids, new disease manifestations, adverse effects, and patient preference. Five patients (23.8%) required surgi-
cal management. At the most recent follow-up visit, 10 patients remained on steroids. Five patients were still symptomatic.
One patient achieved drug-free clinical remission. There was a statistically significant decrease in ESR (p< 0.0001) and CRP
(p=0.0078) from the initial to final visit (Figure 2).

Conclusion: Like prior pediatric studies, patients in our cohort presented predominantly with constitutional symptoms,
musculoskeletal involvement, hypertension, and elevated inflammatory markers. bDMARDs were introduced earlier than in
previously reported cohorts. Our cohort was demographically different from other pediatric case series as we report majority
Hispanic/Latino patients. While many patients were asymptomatic at the last follow-up, approximately half still required ste-
roids for disease control.

Disclosure: A. Altaffer: None; K. Ciaglia: None; E. Sloan: None; M. De Guzman: None.
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Background/Purpose: STING-associated vasculopathy with onset in infancy (SAVI) is characterized by systemic inflamma-
tion, skin vasculopathy and interstitial lung disease. However, since the initial description knowledge and clinical spectrum of
this disease has substantially broadened. Here we present the clinical and laboratory characteristics of 2 families with SAVI
presenting with autoimmunity and lung disease without significant cutaneous vasculopathy
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Methods: We performed a retrospective chart review of patients with a genetic diagnosis of SAVI followed at the Rheuma-
tology division of Cincinnati Children’s Hospital Medical Center (CCHMC). We collected demographic, clinical, laboratory
and radiological information.

Results: We identified 9 patients from 2 families. Family A consisted of 7 individuals (the father (patient G), 3 sons and
3 daughters) carrying the heterozygous variant in STING1 c.463G >A, previously reported as cohort with undiagnosed inter-
stitial lung disease, arthritis, and atopic dermatitis. The diagnosis was confirmed reviewing their medical records and per-
forming genetic testing for SAVI. Family B consisted of 2 individuals (father (patient I) and daughter (patient H)), carrying
the c.842G >A variant (see table 1). The median age at onset of symptoms in these 9 patients was 18 months (range
1-adulthood). The first symptom was eczema in 5 (55.5%), lung disease in 3 (33.3%), failure to thrive in 2 (22.2%), and arthri-
tis in 1 (11.1%). Eight patients showed skin involvement (7 eczema and alopecia and 1 blistering rash), 7/9 lung involvement,
5/9 arthritis, 7/9 arthralgia and 1/9 increased liver enzymes. Seven patients underwent to lung CT that showed an interstitial
lung disease of different severity characterized by minimal ground glass or nodular lesion up to diffuse cystic lesions to

Table 1: Main demographic, clinical and laboratory characteristics of patients with SAVI.

Figure1: visual presentation of response to treatment of patient H (adalimumab and Upadacitinib) in terms of articular response, lung response and
some inflammatory biomarkers.
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complete disruption of parenchyma. Lung biopsy performed in 5 patients showed chronic inflammatory bronchiolitis. Labo-
ratory tests were available in 8 patients: all had increased ESR, 75% ANA and rheumatoid factor positivity, and 62.5% hyper-
gammaglobulinemia. Lymphocyte subset showed expanded B cells in 75% (median 38.5% Range 31-53%), with
decreased CD8+T in 71% (median 14%, R 10-38%) and 57% with increased CD4+/CD8. Plasma cytokines performed in
7 patients, showed increased value of IL1b (1/7), IL2 (2/7), IL4 (2/7), IL5 (4/7), IL8 (3/7) IL6 (5/7), TNFa (4/7). One patient of
Family A died at age 9 years because of lung disease. The daughter of family B (patient H), after failing anti-TNF, received
a JAK-inhibitor upadacitinib, with resolution of arthritis and improvement of lung function (spirometry) after 1.5 months of
treatment.

Conclusion: The phenotype of SAVI may be extremely variable even within the same family. It is essential to reconsider prior
cases with familial ILD and autoimmunity in order to identify the correct diagnosis and tailored treatment.

Disclosure: I. Maccora: None; P. Vega-Fernandez: None; K. Risma: None; G. Schulert: IpiNovyx, 5, SOBI, 2.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic, multiorgan autoimmune disease in which 20% of
cases are diagnosed in childhood. Adverse childhood experiences (ACEs) are traumatic events or experiences occurring in
childhood. While adult SLE patients with a history of ACEs report higher levels of depression, ACEs’more immediate impact
on adolescents with childhood-onset SLE (cSLE) is unknown. Research posits that ACEs and cSLE can be detrimental to
the rapidly developing adolescent brain as they are both associated with an increased risk of cognitive impairment and mood
disorders. This study aims to: 1) determine the prevalence of ACEs and 2) examine the relationship between ACEs and cog-
nitive performance and mood disorder symptoms in cSLE.

Methods:We conducted a retrospective cohort study of participants ages 10-18 years who met the ACR or SLICC classi-
fication criteria for SLE. We identified 18 types of ACEs according to the CDC-Kaiser and Philadelphia ACEs frameworks
through electronic medical records and responses from the PTSD section of the Kiddie-Schedule for Affective Disorders
and Schizophrenia (K-SADS). Outcomes of interest were: i) executive function (EF, measured by the Delis-Kaplan Executive
Function System (D-KEFS)), ii) depression (Beck Depression Inventory-II (BDI-II), Children’s Depression Inventory-II (CDI-II)
and Center for Epidemiological Studies Depression Scale for Children (CES-DC)), and iii) anxiety (Screen for Childhood Anx-
iety and Related Emotional Disorders (SCARED)), each available for subsets of the cohort. We tabulated the prevalence,
types, and timing of ACEs. Multivariable regression analyses examined the relationship between binary ACEs exposure
and EF (D-KEFS scaled scores) and the presence of clinically elevated depression and anxiety symptoms; all models were
adjusted for sex and age at cSLE diagnosis.
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Results: The study involved 224 patients; 85% were female, and 83% identified as non-white, with a median age at diagno-
sis of 13.2 (IQR 4.4) years and a median disease duration of 2.7 (IQR 5.9) years. Forty-one percent (n=92) of the cohort had
at least one documented ACE, of which 60% (n=37) had ≥2 ACEs; 55% of these ACEs occurred before cSLE diagnosis. Of
all ACEs types, parental separation/divorce, bullying, and parental mental illness were the most frequent (Figure 1).

Figure 1. Bar chart showing the 18 ACEs types (adopted from the CDC-Kaiser and Philadelphia ACEs frameworks) and the frequency of each ACE
among participants with documented ACEs. A total of n=172 ACEs events were identified among n=224 patients with cSLE.

Figure 2. Box plot showing findings from a multivariable linear regression model examining the associations between ACEs exposure and EF
scores, adjusting for sex and age at cSLE. Scaled scores from the D-KEFS Colour-Word Interference Test (CWIT) were measured as a continuous
variable (scores of ≤7 indicate below-average performance). EF data were available for a subset of 45 participants.
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Multivariable linear regression analysis (sample n=45) showed a significant association between ACEs exposure and worse
EF performance on D-KEFS (β = -2.93, 95% CI [-5.04, -0.82], p = 0.008) (Figure 2). ACEs exposure was significantly asso-
ciated with clinically elevated depression symptoms (OR = 4.00, 95% CI [1.63, 10.43], p = 0.003, sample n=97) (Figure 3).
No association was found between ACEs exposure and clinically elevated anxiety symptoms (OR = 1.07, 95% CI [0.47,
2.46], p = 0.868, sample n=99).

Conclusion: ACEs negatively impact EF performance and mental health in children and adolescents with SLE. Further
investigation is required into the neuropsychiatric consequences of ACEs and potential biological pathways that enable
these deleterious outcomes in youth with cSLE and other chronic illnesses.

Disclosure: S. Fevrier: None; O. Hendrikx: None; A. Danguecan: None; A. Jeyanathan: None; L. Ng: None;
I. Mohamed: None; P. Moaf: None; S. Ayyash: None; C. DeCoste: None; D. Levy: None; L. Hiraki: None;
A. Knight: Pfizer, 6.
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Figure 3. Odds plot showing findings from a multivariable logistic regression model examining the associations between ACEs exposure and the
presence of clinically elevated depression symptoms, adjusting for sex and age at cSLE. Depression scores based on the BDI-II, CDI-II and
CES-DC score classifications were measured as a binary variable and categorized as clinically elevated depression symptoms or not clinically ele-
vated depression symptoms. Depression data were available for a subset of 97 participants.
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Background/Purpose: Executive functions (EFs) are a set of cognitive skills that enable successful problem solving and
goal-directed behavior. EFs are predictive of academic success, mental and physical health, self-care, medical adherence,
and transition from the pediatric to adult medical system, thereby impacting capacity for disease self-management and qual-
ity of life. One method of measuring EF is standardized questionnaires, completed by parents or youth. Agreement between
raters is not yet well known in childhood-onset systemic lupus erythematosus (cSLE) and would provide clinically valuable
information about parental concern and youth’s self-awareness. Questionnaires could inform which patients may require
follow-up for cognitive concerns, but it is not yet established whether these should be collected from parents, youth, or both.
The aim of this study was to examine the agreement between parent and self-report ratings of EF.

Methods: Participants were youth aged 12-17 who met the ACR or SLICC criteria for SLE, and their parents. The Behavior
Rating Inventory of Executive Function, Second Edition (BRIEF-2) parent- and self-report versions were collected. The
BRIEF-2 is a standardized questionnaire assessing EFs in daily life with parent- and self-report versions (Figure 1). Intraclass
correlation coefficients (ICCs) were calculated for the General Executive Composite (GEC), Behavior Regulation Index (BRI),
Emotion Regulation Index (ERI), Cognitive Regulation Index (CRI), and six subscales. Mean T-scores between patients and
parents were compared with paired-sample t-tests.

Table 1. Demographic and Clinical Characteristics

Table 2. Intraclass Correlation Coefficients and Mean Differences between Parent-Report and Self-Report
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Results: Among 36 youth-parent dyads (Mean= 15.4 [SD1.7] years), ICCs between parent- and self-report (Table 2)
showed moderate agreement for the overall GEC, BRI and CRI, however, the ERI showed poor agreement. For subscales,
agreement was good for working memory, and moderate for inhibit, self-monitor, emotional control, and planning/organiza-
tion, while ratings for the shift scale were discrepant. Mean T-score comparisons (Table 2) showed that youth rated them-
selves as having significantly more difficulties relative to parent-report on the GEC, BRI and CRI, as well as the inhibit,
emotional control, working memory, and planning/organization subscales.

Conclusion: While ICCs indicated moderate to good consistency between most EF ratings on parent- and self-report,
agreement for the ERI was poor and the shift scale was discrepant. Further analyses demonstrated that youth rated them-
selves as having more EF difficulties relative to parent’s report across several EF domains. Our findings suggest that direct
youth self-report is needed for comprehensive assessment using the BRIEF-2 and highlights the importance of considering
the youth’s own perspective of their cognitive functioning rather than relying on parent report alone. Future directions include
comparing parent- and self-report BRIEFs with performance-based measures of EF.

Disclosure: j. ledochowski: None; S. Mossad: None; T. El Tal: None; V. Lishak: None; I. Mohamed: None; J. Law:
None; L. Ng: None; P. Moaf: None; A. Jeyanathan: None; A. Davis: None; L. Hiraki: None; D. Levy: None;
A. Danguecan: None; A. Knight: Pfizer, 6.
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Figure 1. Structure and Definitions of the BRIEF-2 Scales and Indices
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Background/Purpose: Lupus nephritis (LN) is associated with significant morbidity and mortality. The 2018 International
Society of Nephrology/Renal Pathology Society (ISN/RPS) classification criteria and the NIH chronicity activity indices are
used for LN classification. Some adult studies report tubulointerstitial (TI) inflammation is an independent predictor of renal
outcomes in LN. However, its impact in pediatric LN remains unexplored.

Methods: We conducted a retrospective, observational cohort study utilizing a subgroup analysis of patients with biopsy-
confirmed LN. Inclusion criteria encompassed all patients with biopsy-confirmed lupus nephritis, where the renal biopsies
were performed at the University of Chicago between January 1, 2006, and September 6, 2022. Patients were required to
be ≤ 21 years of age at the time of their initial kidney biopsy. Exclusion criteria consisted of a follow-up duration of

Figure 1. Study Flow Diagram

Figure 2. Time to ESRD
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≤ 3 months and an age ≥ 16 years at the time of initial lupus diagnosis. Non-native renal biopsies were also excluded. The
primary outcome measures were end-stage renal disease (ESRD) and/or the need for dialysis.

Results: Out of 99 identified biopsies, 42 were excluded, leaving 57 patients for analysis (see figure 1). The mean follow-up
duration was 74 months (SD 26, max 210). TI inflammation was present for 25 (44%) and absent for 32 (56%). Of those with
TI inflammation, 10 (40%) developed ESRD while only 3 (9.4%) without inflammation developed ESRD. Survival analysis
showed a significant association with ESRD, with a positive likelihood ratio of 6.6 (95% CI 1.8, 24.3). Patients with TI inflam-
mation experienced a shorter time to ESRD (mean 21.51 months, SD 20.32) compared to those without TI inflammation
(mean 64.33 months, SD 37.65; see figure 2). ESRD was correlated with the NIH activity index (LR 1.9, 95% CI 1.1 - 1.3)
and the NIH chronicity index (LR 3.1, 95% CI 1.8 - 5.4). Hemoglobin, C3 level, and proteinuria at 3 months and obesity at

Table 1: Demographics, baseline/biopsy characteristics, and select significant variables
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12 months was associated with ESRD. ESRD was not correlated with ISN/RPS classification, race, sex, Hispanic ethnicity,
or induction treatment (see table 1). It should be noted that 35 patients (62%) had missing data for non-outcome variables at
certain timepoints. This study had a considerable amount of missing data for non-outcome variables, leading to wide confi-
dence intervals due to the high proportion of right-censored data and limited number of events.

Conclusion: Our findings indicate a significant association between tubulointerstitial (TI) inflammation and the primary end-
point of ESRD or dialysis in our pediatric lupus nephritis cohort. Further evaluation of TI inflammation may provide valuable
insights into the pathogenesis, prognosis, and treatment of pediatric lupus nephritis patients. However, these conclusions
are constrained by the retrospective nature of the study and the significant amount of missing data.

Disclosure: R. Mitacek: None; Q. Liu: None; L. Wagner-Weiner: None; S. Hashmat: None; A. Chang: None.
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Background/Purpose: African-American (AA) ethnicity is a known predisposing factor for childhood onset systemic lupus
erythematosus (cSLE) and a predictor of poor outcomes. In addition to ethnicity, income and geographical location are
known drivers of health care disparities in cSLE. Despite this knowledge, there is lack of literature describing demographic
and clinical features of cSLE in a predominant AA cohort. This study aims to characterize demographic and clinical features
of cSLE patients in the Southeast United States (US) compared to current literature describing predominantly Caucasian
cohorts.

Methods: Cross sectional study of cSLE patients from 2 centers in Southeast United States – University of Mississippi Med-
ical center (UMMC) and University of Alabama at Birmingham (UAB). Prevalent and incident patients with cSLE at UMMC
were consented for the study. Demographic, social and clinical data was retrospectively collected by chart review. Similar
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data was obtained for the cSLE UAB cohort via the CARRA registry database. Data from both cohorts was combined and
analyzed using SPSS statistical software. Descriptive statistics were used for demographic and clinical features. Unpaired
t test and chi square test were used to compare outcomes in this cohort with those reported in the literature.

Results: Results are described for a total cohort of 45 patients, comprising 26 from UMMC and 19 from UAB. 37/45
(82.2%) were female, 37/45 (82.2%) were of AA ethnicity, and 30/45 (66.7%) had Medicaid insurance. Mean age at diagno-
sis (+/- SD) of SLE for the cohort was 13.5 years (+/- 2.8). Mean ACR score at diagnosis was 5.1 (+/- 1.27), SLICC score
was 8.4 (+/- 2.5). Average baseline SLEDAI score was 13.06 (+/- 9.3), while SLEDAI score at 6 months and 1 year respec-
tively were 7.4 and 4.7. Average distance traveled to see a rheumatologist was 74.83 miles compared to a national average
of 42.8 miles. 37/45 patients (82%) belonged to medium-high or high Social Vulnerability Index (SVI) group based on
zip code.

Average baseline SLEDAI compared to a multiethnic Canadian cohort with 10% black population, was significantly higher:
13.06 versus 3.1 (p < 0.0001, t=10.99). 23/45 had SDI > 0 (51.11%) versus 16% reported in the literature (p < 0.00001,
chi-square 25.79). 20/45 (44.4%) had SDI >/= 2 compared to 7% reported in the literature (p < 0.00001, chi-square 42.82).

Patients from UMMC were offered depression and anxiety screening by a counselor in a multi-disciplinary clinic. 15/26
(57.7%) patients were screened with Revised Children’s Anxiety and Depression Scale (RCADS). 5/15 (33.3%) and 6/15
(40%) had elevated scores for depression and anxiety respectively.

Conclusion: Compared to multiethnic cohorts of cSLE from Canada, this predominantly AA patient population from two
centers in the Southern United States has significantly higher disease activity and greater damage accrual. Social risk factors
for this population include a higher SVI, longer distance from an academic pediatric rheumatology center and having Medic-
aid insurance. The effect of these factors on disparity of disease outcomes needs to be further explored with larger cohorts.

Disclosure: A. Dhanrajani: None; T. Long: None; S. Hagwood: None; C. Karlson: None; C. Foreman: None.
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Background/Purpose: There are no widely accepted diagnostic or classification criteria for childhood Sjögren’s disease
(cSjD). To address the urgent need for consensus, the Childhood Arthritis and Rheumatology Research Alliance (CARRA)
Sjogren’s Workgroup created a clinical diagnostic algorithm for cSjD. This study evaluates the sensitivity of the diagnostic
algorithm to diagnose cSjD using an international cohort of patients.

Methods: The diagnostic algorithm was developed per expert opinion and has four distinct clinical pathway entry points:
Parotitis (P), Systemic/Neurologic Manifestations (SN), Sicca symptoms (SIC) and Incidental Salivary or Lacrimal Gland
Inflammation on Imaging (INC). The algorithm classifies patients as cSjD, probable cSjD, and negative for cSjD. The valida-
tion cohort was an international cohort of 300 cSjD cases, which includes extensive demographic and clinical information.
De-identified clinical data from the cSjD cohort was put through the diagnostic algorithm. A response of Sjögren’s disease
(SjD) and probable SjD was classified as "positive" for SjD and all other responses were classified as "negative". Two analy-
ses for the sensitivity of the algorithm for diagnosis were performed, one putting all patients through all pathways, and the
other with patients only being put through the pathway they would meet criteria for entry into.

Results: The cSjD cohort (n=300) is 83% female with a mean age of diagnosis of 12 (9,15) years. Among the 300 cSjD
cases, 100 (33%) were positive based on the algorithm across all pathways. 100 patients had adequate data allowing them
to complete at least one of the 4 pathways, 75% of whom were positive across all pathways. Within each pathway, sensitiv-
ity of the algorithm ranged from 23-43% (all cases, Table 1) and 50-82% (limited to cases with complete data, Table 2). The
proportion of patients without information for each variable is as follows: parotid biopsy (98%), ocular or oral screen (91%),
minor salivary gland biopsy (65%), salivary gland ultrasound (65%) and positive SSA or SSB (2%).
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Conclusion: The sensitivity of the algorithmwas limited by the lack of completion of diagnostic studies commonly performed in
adults with SjD. The P and SIC arms of the algorithm were the most sensitive arms of the algorithm. The SN arm was the least
sensitive arm, possibly due to the inhomogeneous and rare presentations in cSjD. Invasive and difficult testing were the least
likely to be completed. This algorithm has adequate sensitivity in the setting of complete data, suggesting it is an appropriate
diagnostic algorithm for cSjD until a more sensitive, pediatric specific classification criterion can be developed.

Disclosure: S. Stern: None; M. Basiaga: None; L. Amoafo: None; S. Cha: None; A. Thatayatikom: None;
E. Treemarcki: None; R. Randell: biogen, 11, 12, spousal employment, Merck/MSD, 11; B. Dizon: None; J. Diianni:
None; S. Tiger: None; J. Orrock: None; S. Appenzeller: None; C. Edens: None; S. Lieberman: None.
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Background/Purpose: Calcinosis is a poorly understood and morbid complication of juvenile dermatomyositis (JDM). As
there is no consensus treatment approach for calcinosis, and limited knowledge of outcomes, we seek to inform future treat-
ment guidance for this significant complication of JDM. We performed a multi-institutional retrospective review of treated
cases of JDM calcinosis to assess outcomes as they relate to JDM severity, myositis autoantibody, initial treatment, and
calcinosis-directed treatment.

Methods: Collaborators of Childhood Arthritis and Rheumatology Research Alliance (CARRA) submitted retrospectively
reviewed cases with data collected at timepoints of JDM and calcinosis diagnoses, respectively, as well as the determined
outcome of each specific calcinosis treatment.All cases were sourced from electronic health record searches of clinical
terms or billing codes. Only cases diagnosed and treated from 2003 to 2019 were included to capture the contemporary
era of JDM treatment. Cases were required to have probable/definitive JDM by Bohan and Peter criteria and calcinosis. Out-
come was assessed in univariable and multivariable analyses as time to improvement by clinician judgement utilizing all avail-
able follow-up. Proportion with improvement along with 95% confidence intervals was estimated using Kaplan-Meier
analysis. Multivariable Cox models were used to assess the association between patient characteristics and time to
improvement beginning at calcinosis diagnosis.
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Results: Data for 63 patients were collected from 11 institutions. Median age was 7.8 years at JDM diagnosis and 9.4 years at
calcinosis diagnosis. Calcinosis was present at JDM diagnosis in 32%. JDMwas considered active in 76% of cases at the time
of calcinosis diagnosis. Fifty percent of patients had a positive myositis autoantibody, with anti-nuclear matrix protein 2 (NXP2)
antibody being the most common (38%) (Table 1). The presence of NXP2 or anti-melanoma differentiation-associated gene
5 (MDA5) antibodies did not reach statistical significance to influence outcomes but trended to lower likelihood of improvement
(Table 2). Patients received multiple treatment regimens including immunomodulating agents with or without other calcium
modifying treatments. Seventy nine percent of patients ultimately showed improvement. IVIG was associated with greater
probability of calcinosis improvement (p=0.02) compared to treatment without IVIG (Table 3). The improvement was largely
determined based on history and physical exam (93%), whereas imaging was used in a small number of cases (14%).

Conclusion: NXP2 antibody was the most common myositis antibody in our JDM calcinosis population. Those with NXP2/
MDA5 antibody were less likely to respond to treatment, although not statistically significant. Our cohort received multiple
treatment regimens including both immunomodulating therapies and calcium modifying agents. Reassuringly, most patients
showed improvement over time, especially with IVIG; however standardized measures of defining improvement are war-
ranted. Improved knowledge of treatment choices and outcomes can support future prospective studies.

Disclosure: B. Yi: None; D. Wahezi: None; L. Covert: None; K. Ardalan: Cure JM Foundation (grant funding to sup-
port clinical trial design with ReveraGen BioPharma, but no direct funding from ReveraGen), 12, Cure JM Foundation
grant funding to support clinical trial design with ReveraGen BioPharma, but no direct funding from ReveraGen;
J. Hui-Yuen: None; N. Vasquez Canizares: None; D. Mosad Mosa: None; M. Jones: None; C. Correll: None;
A. Begezda: None; S. Shenoi: None; E. Wu: Enzyvant Therapeutics, 1, Pharming Healthcare, Inc, 1, 6; L. Kovalick:
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Background/Purpose: Belimumab (BEL) is an approved treatment for SLE, in addition to standard therapy. Intravenous
(IV) BEL is approved in patients (pts) ≥5 years of age, and subcutaneous (SC) BEL is approved in adults.1 This study aimed
to evaluate the pharmacokinetics (PK), pharmacodynamics (PD), and safety of SC BEL in pediatric pts with SLE.

Methods: This was a multicenter, open-label trial (GSK Study 200908; NCT04179032) of pediatric pts (5–17 years of age)
with active SLE who received SC BEL, plus standard therapy, over 52 weeks (wks). A 3-weight band dosing regimen was
planned to correct for higher exposure expected with low body weight (≥15–< 30 kg: 200 mg/2 wks; ≥30–< 50 kg:
200 mg/10 days; ≥50 kg: 200 mg/wk). Pts received SC BEL for the first 12 wks (Part A) and could then choose to enter a
40-wk extension (Wk 12–52; Part B). Primary outcome was PK; a population PK (popPK) model (2-compartmental with
1st order absorption, distribution, and elimination) was developed using data from the pediatric IV BEL PLUTO trial
(NCT01649765)2 and the current trial, and was informed by a previous model developed for IV BEL in pediatrics.3 Exposures
were compared with those in the adult BLISS-SC trial (NCT01484496).4 Secondary outcomes: safety (adverse events [AEs],
serious AEs [SAEs], and AEs of special interest [AESI]); PD (percentage change from baseline [BL] in biomarker levels).

Results:Of the 25 pediatric pts enrolled, 84.0%were female; mean (standard deviation, SD) age at screening was 14.0 (2.1)
years. Approximately half of pts were ≥50 kg (52.0%) and 48.0% were ≥30–< 50 kg; no pts were enrolled in the < 30 kg
cohort. All pts completed Part A and continued into Part B; 92.0% of pts completed Part B. Mean BEL concentrations were
generally higher in pts 350 kg compared with 330 to < 50 kg (Table 1, Figure A). However, across a pediatric population, the
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popPK analysis showed that exposures for the 3-weight band SC regimen were expected to be consistent with adult SC
exposures from BLISS-SC (Figure B). Most pts had ≥1 AE (88.0%; Table 2). Nine (36.0%) pts had mild or moderate
COVID-19. One (4.0%) pt had a single SAE (mild COVID-19) and was hospitalized, and 3 (12.0%) had an AESI (all post-
injection systemic reaction). No infections of special interest, malignancies, depression/suicide/self-injury, or deaths were
reported. From BL to Wk 52, there were median percent decreases in Ig levels (IgA: −13.1%; IgG: −12.3%; IgM: −30.8%)
and anti-dsDNA antibody levels (−58.9% among those positive at BL). In pts with low complement (C) at BL, there were
median percent increases in C3 (+23.5%) and C4 (+67.5%) levels at Wk 52.

Conclusion: SC BEL exposure in pediatric pts with SLE was consistent with the adult SC (200 mg/wk) population. The PD
and safety profiles of SC BEL 200 mg in children 5–17 years of age with SLE were consistent with the known profiles of BEL
in SLE. No new safety concerns were identified in this population.

Table 1. PopPK model-derived exposures and observed BEL concentrations at Wk 12. AUC.ss, area under the curve at steady state calculated
over the dosing period; Cavg.ss, average concentration at steady state; Cavg (Wk 0−12), average concentration over the first 12 wks of treatment;
Cmax.ss, maximum concentration at steady state; Cmin.ss, minimum concentration at steady state; CV, coefficient of variation.

Table 2. Summary of treatment-emergent AEs. *Last injection date − first injection date + X, where X is 7, 10 or 14 for pts ≥50 kg, pts ≥30−50 kg
and pts ≥15–<30 kg, respectively. Only complete dates are used. First and last injection dates are used, regardless of any missed doses; †per
Custom MedDRA query (version 25.1); ‡includes opportunistic infections, herpes zoster, tuberculosis, and sepsis; §per Standard MedDRA query
(version 25.1). MedDRA, Medical Dictionary for Regulatory Activities; PISR, post-injection systemic reaction.
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Figure. (A) Observed serum concentrations, (B) predicted Cavg versus body weight. (B) Individual predicted Cavg of patients (points, N=25); model
predicted median (solid line), interquartile range (dark gray) and 95% prediction interval (light gray, and dotted line). Cavg, average concentration;
QW, every week; Q2W, every 2 wks; Q10d, every 10 days.
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Background/Purpose: Arterial and venous thrombosis occurs in 6.6 to 38.4% of pediatric Behçet disease (BD) and cere-
bral sinus is one of the most involved districts. The aim of our study was to report clinical features and outcomes of a pedi-
atric BD multicentre cohort with thrombosis, to identify possible predictive factors of thrombosis

Methods: A retrospective data collection of pediatric BD patients with thrombosis (T+) included in the EUROFEVER registry
was conducted. Clinical data of BD patients without thrombosis (T-), belonging to the same contributing rheumatology units
have been retrieved from EUROFEVER registry. T+ and T- groups were matched in a 2:1 ratio.

Results: 37 T+ patients were compared to 74 T- patients across 13 European pediatric rheumatology centers. BD onset occurred
at a median age of 153 months (IQR±57) and 156 months (IQR±51) in the T+ and T- group, respectively. At onset, ICBD criteria
fulfillment was significantly higher in the T- group compared to the T+ (p=0.015), whereas no differences were detected in ISG
and PEDBD criteria frequencies. No gender differences were observed, Caucasian ethnicity significantly recurred in T- group while
Middle Eastern in T+ group (p=0.002). HLA-B51 haplotype positivity was significantly reported in T- patients (p=0.04). At onset,
pustulosis was most frequently observed in the T- group (p< 0.001) as well as gastrointestinal symptoms (p< 0.001) and ocular
involvement (p=0.022). Conversely, neurological symptoms were more often described in T+ patients (p=0.034). As for T+ group,
thrombosis was reported at BD presentation in 8/37 patients (29.6%). For the remaining patients, who developed thrombosis later
in the disease course, the comparison of symptoms revealed that oral aphtosis (p=0.003), genital aphtosis (p=0.014) and posterior
uveitis (p=0.050) were more frequently observed at BD onset than at thrombosis presentation, while pustulosis (p=0.02) and fever
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(p=0.019) significantly coexisted with thrombosis. Thrombosis type wasmainly venous (26/37,70.3%), predominantly involving the
cerebral sinuses (21/37, 56.8%). 16/29 (55.2%) T+ patients were on treatment before thrombosis onset with at least one systemic,
non-steroid treatment. After thrombosis occurence, 35/37 (94.6%) T+ patients underwent or added an immunomodulatory treat-
ment. 26/32 (81.3%) and 26/33 (21.2%) started anticoagulant and antiplatelet therapy, respectively. At a median follow up of
4months (IQR±10), 9/28 (32.1%) T+ patients resolved thrombosis, 8/28 (28.6%) had a partial regression and 11/28 (39.3%) a per-
sistence. A recurrence was reported in 6/31(19.4%) as venous thrombosis.

Conclusion:Middle Eastern ethnicity significantly recurred in T+ group, pustolosis and fever were more frequently concom-
itant to thrombosis. Neurological symptoms at onset could be related to thrombosis development in the BD course. Sinus
veins were confirmed as the most frequent thrombosis site. Larger studies are required to better define predictive risk factors
of thrombosis in pediatric BD.

Disclosure: M. Mastrolia: None; C. Matucci-Cerinic: None; S. Ozen: None; O. Kasapcopur: Novartis, 6, Pfizer, 6;
C. Gaggiano: None; I. Kone-Paut: None; L. Cantarini: None; P. Dusser: None;Ü. Kaya-Akça: None;M. Yildiz: None;
J. Brunner: None; G. Filocamo: None; R. Gallizzi: Novartis, 5, SOBI, 5; A. Insalaco: None; S. Pastore: None;
D. Rigante: None; J. Sanchez-Manubens: None; E. Tsitsami: None; M. Gattorno: Novartis, 5, 6, Sobi, 5, 6;
G. Simonini: Novartis, 5, SOBI, 5.

Abstract Number: 1249

Cross-Sectional Associations of Emotional Distress and Cardiovascular
Health in Juvenile Lupus and Dermatomyositis

Kaveh Ardalan1, Angel Davalos1, Hwanhee Hong1, Bryce Reeve1, Christoph Hornik1, M. Anthony Moody1, Donald Lloyd-
Jones2, Eveline Wu3, Audrey Ward1, Rebecca Sadun4, Jeffrey Dvergsten5, Ann Reed6, Mark Connelly7 and Laura
Schanberg1, 1Duke University School of Medicine, Durham, NC, 2Northwestern University Feinberg School of Medicine,
Chicago, IL, 3University of North Carolina School of Medicine, Chapel Hill, NC, 4Duke University, Durham, NC, 5Duke
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Background/Purpose: Juvenile lupus (JSLE) and dermatomyositis (JDM) patients are at high risk for cardiovascular dis-
ease (CVD). The American Heart Association cardiovascular health (CVH) construct is the sum of protective factors against
CVD. JSLE/JDM patients are at risk of premature loss of CVH that may increase lifetime risk for CVD. Emotional distress is
often elevated in JSLE/JDM patients and may be a modifiable factor that adversely impacts CVH in this population. We
hypothesize that emotional distress is associated with worse CVH in JSLE/JDM.

Methods: JSLE/JDM patients (5-22yo) were enrolled at Duke and UNC Children’s Hospitals. PROMIS® Pediatric (self-
report) and/or Parent-Proxy measures of emotional distress were administered, including Psychological Stress Experiences,
Depressive Symptoms, and Anxiety (PROMIS-Str/-Depr/-Anx). CVH indicators included CVH Behaviors (diet quality
screener; PROMIS Physical Activity) and CVH Factors (body mass index, blood pressure, non-HDL cholesterol, HbA1c).
CVH Summary (CVH-S, all 6 indicators), Behaviors (CVH-B) and Factors (CVH-F) scores were derived (range 0-100, higher
scores indicate better CVH). Spearman’s correlations between PROMIS emotional distress measures and CVH scores were
calculated for the overall cohort and for subgroups (race/ethnicity, age, diagnosis, gender, steroid use). Rank sum tests
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compared median CVH scores between patients with minimal vs moderate/severe emotional distress in the overall cohort.
Rank sum tests also compared median CVH scores by subgroup among patients with moderate/severe emotional distress.
Minimal vs moderate/severe emotional distress groups were based on published PROMIS T-score cutoffs. Variation of the
association of PROMIS-Str/-Depr/-Anx with CVH by subgroups was assessed via interactions in regression models.

Results: Data were analyzed for 83 patients (Table 1). In the overall cohort, PROMIS-Anx modestly correlated with CVH-F
(rho -0.26, p = 0.019) (Table 2) and patients with moderate/severe PROMIS-Anx scores had worse median CVH-F than
those with minimal PROMIS-Anx (90 vs 77.5, p = 0.011). CVH-B scores were most strongly related to PROMIS-Str scores

Table 1: Participant Characteristics

Table 2: Spearman’s Correlations Between CVH Scores and PROMIS T-scores, Stratified by Participant Subgroups
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in patients on steroids relative to those who were not, and with PROMIS-Depr scores in non-Hispanic White relative to
minority race/ethnicity patients (Table 2). Among patients with moderate/severe emotional distress, CVH-S/-B scores were
lower in JSLE vs JDM patients and CVH-B scores were lower in older (≥16yo) vs younger (< 16yo) JSLE/JDM patients
(Table 3). Interactions indicated JSLE diagnosis and non-Hispanic White race/ethnicity were associated with stronger
inverse relationships between PROMIS-Depr scores and CVH-S (p = 0.043) and CVH-B (p = 0.017) respectively.

Conclusion:Moderate/severe emotional distress is associated with worse CVH, driven by lower CVH-B, in JSLE as well as
≥16yo JSLE/JDM patients. We also noted differences by race/ethnicity in the association of emotional distress with CVH-B.
Future analyses will identify social determinants of health and clinical features that influence associations of emotional dis-
tress with CVH in JSLE/JDM patients.

Disclosure: K. Ardalan: Cure JM Foundation (grant funding to support clinical trial design with ReveraGen BioPharma,
but no direct funding from ReveraGen), 12, Cure JM Foundation grant funding to support clinical trial design with
ReveraGen BioPharma, but no direct funding from ReveraGen; A. Davalos: None; H. Hong: None; B. Reeve: None;
C. Hornik: None; M. Moody: None; D. Lloyd-Jones: None; E. Wu: Enzyvant Therapeutics, 1, Pharming Healthcare,
Inc, 1, 6; A. Ward: None; R. Sadun: None; J. Dvergsten: None; A. Reed: None; M. Connelly: None; L. Schanberg:
Bristol-Myers Squibb(BMS), 5, Sanofi, 12, DSMB, UCB, 12, DSMB.
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Background/Purpose: Immunoglobulin A vasculitis (IgAV), also named Henoch–Schönlein purpura, is a systemic vasculitis
characterized by the deposition of IgA1-dominant immune complexes in small vessels that often involves the skin, joints,
gastrointestinal tract, and kidney. Research indicated increased frequencies of circulating activated B cells and plasmablasts
in IgAV, which may serve as the source of

the rising IgA levels. T follicular helper (Tfh) 17 cells are considered to support B cells to switch to high-affinity IgA production.
Previous study has confirmed that Tfh17 cells increase in the peripheral blood of IgAV patients. To evaluate the pathological
role and the contribution in local tissue damage of Tfh17 cells in IgAV, we investigated the mechanism responsible for the dif-
ferentiation of Tfh17 and the production of IgA in IgAV patients and IgAV rats respectively, and explored how to ameliorate
IgAV by modulating Tfh17 generation.

Methods: Renal biopsy samples and peripheral blood mononuclear cells from IgAV patients were analyzed respectively by
immunofluorescence staining and flow cytometry. In vitro culture was performed to assess the modulation of cytokine-
induced phenotypes. IgAV rat model was established by intragastric administration of mixed solution, intraperitoneal injec-
tion of ovalbumin and Freund’s adjuvant. IgAV rats were used to explore the therapeutic effects of regulating Tfh17 cells.
Serum cytokine and IgA levels were measured by ELISA while histopathological changes were evaluated by H&E and PAS
staining. Flow cytometry and immunofluorescence staining were used to detect T cell and GC B cell phenotypes and homing
characteristics in circulation and tissues of IgAV rats.

Results: Frequency of CD4+CXCR5+CCR6+Tfh17 cells were increased in the circulation and organization of IgAV patients
and associated with disease severity. The increased expressions of CD103, CCR6, CCR9 lead to the homing and residence
characteristics of Tfh17 cells, resulting in local inflammatory response. Suppression of Tfh17 cells reduced the production of
IgA and greatly ameliorated clinical symptoms and decreased IgA deposition and mesangial proliferation in the kidney in
IgAV rats.

Circulating CD4+CXCR5+CCR6+ Tfh17 cells are increased and associated with IgAV disease severity. PBMCs and serum were isolated from the
peripheral blood of IgAV patients and HCs without incubation. (A) Representative flow cytometry plots showing the percentage of circulating PD-
1+CXCR5+ Tfh cells in CD3+CD4+ T cells. (B) Scatter plots showing the frequencies of circulating PD-1+CXCR5+ Tfh and CD69+ activated cTfh
cells in CD3+CD4+ T cells. (C, D) Representative flow cytometry plots and scatter plots showing the percentages of cTfh1, cTfh2, and cTfh17 sub-
sets in circulating CD3+CD4+CXCR5+ Tfh cells. (E) Serum levels of IL-17A and IL-21 evaluated by ELISA (25 of 40 IgAV patients were randomly
selected and tested). Correlations of (F) frequencies of CD19+ B cells in lymphocytes (32 of 40 IgAV patients were randomly selected and tested)
and (G) serum CRP levels with the percentages of cTfh cells and cTfh17 cells from IgAV patients. (H) Frequencies of circulating CXCR3−CCR6+
Tfh17 cells in circulating CD3+CD4+CXCR5+ Tfh cells from HC and IgAV patients grouped by the organ involvement (OI) number or the presence
of gastrointestinal bleeding (GIB). ns: not significant; *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.
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Conclusion: Our findings suggest that suppression of Tfh17 differentiation can alleviate IgA-mediated vasculitis and inflam-
matory tissue damage, which may permit the development of tailored medicines for treating IgAV.

Disclosure: X. Ma: None; Q. Jiang: None; X. Chi: None.

Suppressing Tfh17 using tocilizumab ameliorates symptoms in the IgAV rat. SD rats were respectively assigned to HC, IgAV, and TCZ groups.
Representative photographs showing (A) hemorrhagic rash and (B) bloody stool from the three groups. Representative immunofluorescence
images (C) showing renal IgA deposition from the three groups. (D, E) PBMCs and spleen cells were isolated from the three groups. Representative
flow cytometry line graphs (D) and bar graphs (E) showing the expression of pSTAT1 and pSTAT3 in CD4+ T cells. (F) Serum levels of IL-6 and
TGF-β in the three groups (the serum TGF-β level was tested in 5 rats from the HC group, 4 rats from the IgAV group, and 6 rats from the TCZ
group). Representative photomicrographs showing H&E-stained sections of (G) skin and (H) intestinal (upper) and gastric (lower) tissues from
the three groups. Black arrows indicate thickened vessel walls, hemangiectasis, and hyperemia; yellow arrows indicate extravasated erythrocytes.
(I) Representative photomicrographs showing H&E-stained (upper) and PAS-stained (lower) sections of the kidney from the three groups. Scale
bar = 50 μm. MFI: mean fluorescence intensity; ns: not significant; *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.

Expression of Tfh17 cells in the renal tissue of IgAV rat. Multichannel confocal immunofluorescence staining of human renal tissue for CD4, CCR6
and CXCR5 with composite multiplexed images (scale bar: 20 lm). Arrowheads indicate representative CD4+CCR6+ CXCR5+ Tfh17 cells.
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Background/Purpose: The prevalence of Sjogren’s disease (SD) is becoming increasingly recognized in pediatric rheuma-
tology. Despite fewer sicca symptoms, it has been shown that pediatric SD (pSD) patients experience neurologic manifesta-
tions at a rate higher than their adult counterparts. This case series aims to identify the neurologic manifestations and
associated characteristics of pediatric patients with SD at a single academic institution.

Methods: Billing codes, age parameters, and encounter dates were used to identify patients diagnosed with SD prior to
18 years of age and seen between November 1, 2011 and August 15, 2022. 79 charts were initially identified (Figure 1).
Charts were reviewed to confirm that patients had a diagnosis of pSD or connective tissue disease (CTD) with SD features.
Set search terms were then applied to find patients who met inclusion criteria for neurologic manifestations. Patient demo-
graphics, serologies, neurologic manifestations, evaluation, and management were manually extracted. IRB approval was
obtained for retrospective chart review.

Results: Twenty-eight pediatric patients were evaluated in the specified time frame and diagnosed with pSD/CTD. Thirteen
of these patients (46%) had neurologic manifestations. Of these, 62% (8/13) had sicca symptoms and 77% (10/13) had
arthralgia at diagnosis. 85% of patients with neurologic manifestations were female. 46% of patients were identified as white,

Figure 1
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31% as black, and 23% as Hispanic/Latina/o/x. Additional demographic information and testing results can be found in
Table 1. The most common neurologic manifestations in pSD patients were headaches and sensory changes, which
occurred in eight patients (62%) and seven patients respectively (54%). Six of the eight patients with headaches were

Table 1

Table 2
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diagnosed with migraines, and four of the seven patients affected by sensory changes were diagnosed with small fiber neu-
ropathy. Other diagnoses included mononeuritis multiplex (1/13), aseptic meningitis (1/13), recurrent Bell’s palsy (1/13), and
mild neurocognitive disorder (1/13). All neurologic manifestations, timing with regard to pSD diagnosis, work-up, and treat-
ments are in Table 2. For �70% of patients (9/13), neurologic manifestations began prior to or at the time of their pSD diag-
nosis. For patients with symptoms occurring prior to pSD diagnosis, all symptoms occurred one or more years prior. Five
patients (38%) had treatment regimen changes due to their neurologic manifestations. Adjustments included the addition
or increase of glucocorticoids (4/13), the addition of rituximab (2/13), the addition of IVIg (1/13), and an increase in hydroxy-
chloroquine dose (1/13).

Conclusion: Neurologic manifestations occurred in nearly half of pSD patients. Migraines and small fiber neuropathy, which
are more frequently seen in SD patients, were the most common pSD neurologic manifestations. For pediatric patients with
neurologic symptoms of unknown etiology and pediatric patients with other rheumatologic diagnoses, pSD should remain in
the differential as a possible diagnosis to explain their neurologic symptoms.

Disclosure: M. Faison: None; C. Lavallee: None; J. McDonald: None; C. Edens: None.
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Background/Purpose: Physician Global Assessment of Disease Activity (PhGA) are commonly used outcome measures in
pediatric rheumatology. For childhood-onset systemic lupus erythematosus (cSLE), the traditional visual analog scale
(range: 0 – 10; 0=inactive; 10=very active; PhGA0-10) but also the SELENA-SLEDAI (range: 0-3; 0= none, 1=mild, 2=moder-
ate, 3=severe; PhGA0-3) are used to measure treatment response, flare, and Lupus Low Disease Activity Status (LLDAS)
with PhGA0-3 ≤1. Thus, the purpose of this study was to compare the measurement properties of the PhGA0-10 and the
PhGA0-3 in cSLE and with scores of the SLEDAI-2k, and the SELENA-SLEDAI.

Methods: Secondary data analysis from a convenience sample of 100 cSLE followed every 3 months for up to 7 visits (1).
Ratings of PhGA0-10, PhGA0-3, parent assessment of patient well-being (ParGA; range: 0= very poorly, 10=very well),
SLEDAI-2k and SELENA-SLEDAI were compared. After linear transformation of PhGA0-10 to a 0-3 range (tPhGA0-10) fre-
quency of PhGA0-3≤1 were compared.
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Results: In 601 visits, mean (SD)/median (range) of PhGA0-10, PhGA0-3, SLEDAI-2K and SELENA-SLEDAI were 2.13
(1.87)/2 (0-10), 0.79 (0.64)/1(0-3), 4.63 (4.14)/ 4 (0-28) and 4.51 (4.1) / 4 (0-32) respectively. PhGA0-10 were moderately cor-
related with PhGA0-3 (r=0.73; p< 0.0001; Figure 1) with more variability for PhGA0-3 ≥2. ParGA was weakly correlated with
PhGA0-10, PhGA0-3, SLEDAI-2k and SELENA-SLEDAI scores (r = -0.34, -0.30, -0.19 and -0.20). SELENA-SLEDAI and
SLEDAI-2k scores were highly (r=0.98) correlated with each other. However, SLEDAI-2K/SELENA-SLEDAI scores were
weakly correlated with PhGA0-3 (r=0.28/0.28; p < .001) and moderately correlated with PhGA0-10 (r= 0.56/0.54; p <
.0001). There were 490/497 of 601 visits with PhGA0-3 ≤1 / tPhGA0-10 ≤1 [Kappa (SE) =0.59 (0.04), McNemar p=0.4].

Conclusion: Using the traditional PhGA0-10 in cSLE yields almost identical LLDAS rates compared to the PhGA0-3. Given its
closer association with the scores of disease activity indices in cSLE, use of the PhGA0-10 may be preferable in pediatric
populations.

References: (1) Mina R, Klein-Gitelman MS, Nelson S, Eberhard BA, Higgins G, Singer NG, Onel K, Tucker L, O’Neil
KM, Punaro M, Levy DM, Haines K, Martini A, Ruperto N, Lovell D, Brunner HI. Validation of the systemic lupus
erythematosus responder index for use in juvenile-onset systemic lupus erythematosus. Ann Rheum Dis. 2014 Feb;73
(2):401-6. PMID: 23345596.

Disclosure: E. Ogbu: None; H. Brunner: AbbVie, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim,
2, Bristol-Myers Squibb (BMS), 2, 5, Celgene, 2, Eli Lilly, 2, 5, EMD Serono, 2, F-Hoffman La Roche, 2, 5, GlaxoSmithK-
lein (GSK), 2, 5, 6, Horizon, 2, 2, Janssen, 5, Merck, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6; J. Huggins: None; A. Merritt:
None;M.Quilan-Waters: None;C. Robben: None;C. Chen: None;D. Lovell: Abbott, 2, 6, AbbVie, 2, Amgen, 2, Astra-
Zeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Canadian Arthritis Society, 1, Celgene, 2, Forest
Research, 1, GlaxoSmithKlein(GSK), 2, Hoffmann-La Roche, 2, Janssen, 2, NIH-NIAMS, 1, Novartis, 2, 6, Pfizer,
2, United Bioscience Corporation, 2, Wyeth, 2; B. Huang: None.

Figure 1: Relationship of Physician Global Assessment of Disease Activity traditional visual analog scale (PhGA0-10) with the SELENA-SLEDAI
scale (PhGA0-3)
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Background/Purpose: Childhood Sjögren ’s disease (cSjD) is a poorly defined systemic autoimmune disorder. Due to the
absence of diagnostic criteria, heterogeneous presentations, and the dissimilarity between adult- and childhood-onset dis-
eases, diagnosing and managing symptomatic children suspected of having cSjD is challenging. Currently, no clinical guide-
lines for these children are available. The study aims to propose a novel Florida Scoring System (FSS) for the stratification of
heterogenous clinical and laboratory features of children with suspected cSjD condition.

Methods: A total of 191 clinical and laboratory variables from 217 patients enrolled between January 2018 and March 2022
were subject to our machine learning analysis. These patients with suspected cSjD were referred from Pediatric Rheumatol-
ogy Clinics at the University of Florida (UF) in Gainesville and AdventHealth for Children in Orlando to the UF Center for
Orphaned Autoimmune Disorders to rule out/rule in cSjD with further work-ups. In the absence of any established cSjD diag-
nostic criteria, the final cSjD diagnosis was made based on the 2016 ACR/EULAR criteria for adult SjD.Latent class analysis
(LCA) was performed on 33 clinical/laboratory variables from 191 variables to stratify heterogeneous patient features. Artifi-
cial neural networks (ANN) and other machine learning models were constructed for internal validation and ranking of vari-
able importance. Along with LCA and internal validations, causal graphical learning identified key variables, which became
the foundation for the final FSS.

Results: Three distinct classes were defined by the LCA model. Machine learning models, including random forest,
gradient-boosted decision tree, partial least square discriminatory analysis, LASSO-penalized ordinal regression, and
ANN, accurately predicted three classes and ranked similar variable importance consistently. The causal graph model iden-
tified eight essential variables for inferring LCA-derived patient classes. FSS was developed using weighted points with a
maximum of 24. As shown in Table 1,the final FSS score is the summation of subjective and objective features without
requiring a lip biopsy, Schirmer test, SICCA ocular staining, and/or sialometry. If the FSS score >11, children with suspected
cSjD are classified as Class I. Those with score >6 and ≤11 are classified as class II, and those with score < 6 are classified
as class III. Out of the patients who fulfilled the 2016 criteria, the percentages in Classes I, II, and III were 70%, 18%, and
14%, respectively (p < 0.001). The characteristics of each class are listed in Table 2.
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Conclusion: We propose the novel FSS, a physician-friendly scoring system, to stratify clinical/laboratory features of chil-
dren with cSjD. Further evaluation of FSS with new cohorts will ensure the clinical usefulness of FSS for early recognition,
diagnostic workup, and monitoring.

Table 1. Proposed Florida Scoring System (FSS) for children with clinical suspicion of cSjD using weighted points between the minimum of 0 and
maximum of 24
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Table 2. Clinical characteristics of three classes
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Background/Purpose: Juvenile onset SLE (jSLE) has more severe disease and has poorer outcome as compared to adults
SLE. Ethnicity affects clinical course and disease outcome in SLE. There is a lack of data on outcomes from inception cohort
of jSLE from South Asia.

Methods: Patients with SLE with ≥4 ACR classification criteria for SLE, who were enrolled in the Indian SLE inception cohort
for research (INSPIRE) and had onset of symptoms before the age of 18 years were included. Data on their clinical features,
autoantibodies, activity as well as short term outcome including death was extracted from the database at baseline and at
every 6 months follow up for 24 months. Lupus low disease activity (LLDAS) was calculated. Baseline predictors of attain-
ment of LLDAS and flare at 1 year were also studied. All variables with p=0.1 were put in multivariate analysis using binary
logistic regression.

Results: Among 2503 patients enrolled in INSPIRE cohort 491(19.6%) had jSLE. Their mean age at onset of disease was
14.58+2.69 years and median duration of symptoms was 10 months. Major clinical features were : fever (84.5%). malar
rash/ACLE (64.3%), oral ulcers (69%), pleural effusion (21%), Seizures (13%), Leucopenia (33%), and Class III/IV LN (17%)
(Table 1), BILAG (A/B) in neuropsychiatric domain was present in 55, renal domain in 195, and gastrointestinal domain in
29 patients. Among autoantibodies, antibodies to dsDNA (71.9%), nucleosome (39%), histones (35%), RO_52 (30%),
RO_60 (35%), La (11%), ribosomal P protein (38%), nRNP (51%), Sm (42%), Scl-70 (3%). The mean SLEDAI score was
13.05+ 8.19 and PGA score was 1.22+0.89. There were 47 deaths during 2-year follow-up period. The actuarial survival
at 2 years was 83.6%. There was no difference in survival between patients with LN or those without it. (Figure 1). LLDAS
was achieved at 1 year by 57.4% and at 2 years by 65.2% in patients who had completed that point of follow up
(Table 2). Among those who achieved LLDAS at 12 months, in 78 where 24 month follow up was available, 59 (75%) had
sustained remission. None of the clinical features or antibodies at baseline were major predictors of achieving LLDAS at
1 year. Presence of SCLE (p=0.049) and anti-Ro 52 antibody (p=0.049) reduced the odds of achieving LLDAS while pres-
ence of psychosis (p=0.033) and acute confusional state (p=0.022) increased the odds of achieving LLDAS at 12 months.
The baseline factors associated with flare at 12 months were discoid rash (p=0.002), leucopenia (p=0.007), low C3
(p=0.027), low C4 (p=0.005) and anti-nucleosome antibodies (p=0.014). On multivariate analysis only anti-nucleosome anti-
bodies (OR 0.503 (CI 0.270-0.935), serum C3 levels (OR 0.987 (0.976-0.998) and discoid rash (OR 2,617 (1.336-5.126)
were significantly associated with flare.
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Conclusion: jSLE in India is associated with significant early mortality. Almost one-third patients do not achieve low disease
activity even at 2 years of treatment. Thus, there is a need for better therapeutic options for lupus

Table 1: Baseline clinical features of the cohort

Table 1: Baseline clinical features of the cohort
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Background/Purpose: Juvenile dermatomyositis (JDM) is a rare idiopathic inflammatory myopathy with clinically heteroge-
neous presentations that can be categorized by myositis-specific antibodies (MSAs). NXP2 is among the more common of
MSAs, seen in approximately 20-25% of cases. It is associated with an increased risk of severe muscle weakness, dyspha-
gia, and vasculopathy which may cause gastrointestinal ulceration and bleeding. Children with NXP2 are described to be
more resistant to conventional therapies and at risk for prolonged active disease. This retrospective chart review aims to pro-
vide additional data on 18 patients at one institution regarding clinical presentation, management, and outcomes.

Methods:With approval from our IRB, we reviewed the presentation, management, and outcomes of patients with positive
NXP2-antibody JDM before 18 years old between January 2012 - May 2023. Data abstracted include clinical features, diag-
nostic studies, therapy at initial and follow up at 6-month, 12-month, and last clinic visit. Muscle strength was measured by
muscle manual testing (MMT) and Childhood Myositis Assessment Scale (CMAS). Remission defined as CMAS >48 and/or
documented full strength, absence of active skin and vascular disease, and normalized muscle enzymes.

Figure 1: survival curve in total patients and in patients with and without nephritis
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Results: A total of 18 patients were included: 66% female, 50% Hispanic, with a median age of 8 years [4-12] at presenta-
tion; median time to diagnosis was 1.5 months [1-3]. All had progressive proximal lower extremity and neck muscle weak-
ness. Proximal upper extremity weakness was seen in 83%, with bulbar weakness in 44% (see Figure 1). Initial median
CMAS was 12 [10-18]. All had abnormal MRIs, with 83% showing diffuse myositis. 56% of patients had a muscle biopsy,
which all but 1 were diagnostic of JDM. 83% of patients presented with cutaneous manifestations, two with calcinosis.
61% had periungual vascular changes. Gastrointestinal features were seen in 61%. Median duration of follow up was
36.5 months [24 –77]. CMAS at 12 months and the last visit were 43 and 48 [43-52], respectively. 56% reported dysphagia
over time. Two patients required invasive feeding methods. Two developed skin ulcerations, 1 had bowel ulceration with
perforations requiring partial colectomy with end-ileostomy creation, and 2 developed SMA syndrome from excessive
weight loss. No lung or cardiac disease reported. Only 2 patients had a monophasic course. Progressive calcinosis was
seen in 41% (see Figure 2). All received steroids and methotrexate, 94% IVIG, 89% hydroxychloroquine, 50% rituximab,
and 22% required other biologic therapies (see Figure 3). Remission achieved in 44% after a median of 44 months of therapy
[25.5 - 52.5]. No malignancy or deaths reported.

Figure 1: Clinical Presentation in NXP2+ JDM
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Conclusion: Children with NXP2+ JDM in our cohort developed a chronic disease course where gastrointestinal features
were common with complications that could be severe. Progressive calcinosis was seen despite aggressive therapies.
Remission was achieved in 44% after prolonged therapy. Our patients provided information as to the challenges for support-
ive and multimodal immunotherapy. Additional large multi-center cohort studies are needed to determine the optimum treat-
ment course with validated remission criteria.

Disclosure: S. Molina: None; D. Gist: None; M. De Guzman: None; E. Muscal: Sobi, 1, 11; J. Lai: None;
M. Pereira: None.

Figure 2: NXP2 Disease Activity Over Time

Figure 3: Treatment for NXP2+ JDM
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Background/Purpose: Little is known about the self-esteem and body image impact in young people with rheumatic and
musculoskeletal diseases (RMD). Studies in chronic illness suggest that chronic health conditions can develop changes in
appearance, or social activities disruption, consequentially body image and self-esteem can be altered mainly in young peo-
ple. The purpose of this study was to synthesize existing research related to self-esteem and body image in young people
with RMD.

Methods: Databases (MEDLINE, Embase, PsycINFO, and CINAHL) were searched until April 2023. Results were limited to
English-language studies. Studies were screened and evaluated for inclusion by two investigators. The systematic review
included: a) All original articles reporting self-esteem or body image of young people with RMDs ; b) Qualitative studies (data
obtained through individual interview and/or focus groups), quantitative studies (information obtained through question-
naires) or c) mixed designs (articles including qualitative and quantitative methods) Case studies, letters to the editor and
commentaries were excluded. Additionally, a manual search was undertaken wherein reference lists of selected articles
were screened for inclusion.

Results: Twelve articles were eligible for inclusion in the present review. Eligible studies were identified for juvenile idiopathic
arthritis (6), lupus (3), scleroderma (2), and vasculitis (1). As main results we highlight the following: Glucocorticoids use was
found to consistently associate with poor body image, in all conditions (due to visible side-effects of medication). Greater
body image concerns were associated with facial lesions, and the resulting perceived stigma (this appearance concern
was also related to depression). Females showed lower self-esteem than males. Anxiety and apprehension about their phys-
ical and sexual attractiveness was associated with lower self-esteem. Feeling of restrictions in their experimentation with
drinking and sexual relations also impacted their self-esteem. A lower self-esteem was associated with poor QoL, and
regarding DMARDs treatments, use of IL-6 treatment improved self-esteem.

Conclusion: The use of disease-specific measures and the heterogeneous group of studies complicated the synthesis of
the findings. However, some factors appeared most associated with poorer self-esteem and body image across disease
groups. Young people with RMD, who already face additional medical and psychosocial burden, might benefit frommonitor-
ing tools and interventions designed to improve their body image and bolster self-esteem in the ongoing context of self-care
and adherence. Moreover, understanding these issues can help in treatment planning, and clinical decision-making for this
population.

Disclosure: L. Leon: Pfizer, 6; D. clemente Garulo: Eli Lilly, 5, GlaxoSmithKlein(GSK), 6, Pfizer, 6, Sanofi, 5;
C. Heredia: None; l. Abasolo: None.
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Background/Purpose: A large body of research reports that people with inflammatory arthritis (IA) are at increased risk for
work disability, which profoundly affects all aspects of life. While researchers describe the challenges that people with IA face
in maintaining employment, these studies largely focus on addressing concrete barriers and strategies and inadequately
explore psychosocial factors that may influence the ability to continue working. A EULAR taskforce recently released points

Table 1. Demographic Characteristics
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Table 2. Preliminary Themes and Illustrative Quotes

2460



to consider to support people with rheumatic and musculoskeletal diseases, highlighting that "work outcomes comprise …

physical and mental health … but also personal and environmental factors. These contextual factors can be barriers as well
as facilitators, and are of special interest if they are modifiable." (Boonen, 2023). This study, therefore, explores the psycho-
logical experience of people with IA in their efforts to maintain sustainable work while coping with their illness. Our aim is to
report key psychosocial areas of exploration to be considered in a comprehensive evaluation of IA patients.

Methods: In a mixed methods qualitative study, a clinical social work researcher conducted semi-structured interviews with
MD-diagnosed IA patients (18+ years, currently employed or within the past 5 years). Interviews were conducted via Zoom,
averaged 1 hour in duration, and were recorded and transcribed verbatim. Participants were recruited from an NYC aca-
demic hospital by MDs, SWs, and by a community partner.

Using thematic analysis and NVivo software, 4 reviewers conducted preliminary analysis of data of 20 interviews to identify
emerging themes. We also collected demographic information (Table 1).

Results: While 40 IA patients participated, we include here preliminary results from 20 interviews. Nine interrelated themes
emerged (Table 2): Challenges to identity and pride (achievements, coping with illness’ impact on work); Guilt or shame
(diminished capacity, internalized ableism); Managing perceptions (attempts to process and cope with perceptions of
others); Grappling with disclosure (and potential consequences); Pushing through (internal/external pressure to function,
presenteeism); Financial security (living costs, healthcare); Mental health impact (stress, anxiety, anger, depression
reflected in all study themes); Personal/professional support (complex, variable, vital to sustaining work, often inade-
quate); and New perspectives, transformations and meaning-making (evolving priorities and values).

Conclusion: Preliminary findings demonstrate a significant psychological impact related to IA patients’ efforts to maintain
employment while coping with the challenges of their illness. This nuanced perspective is an important area of inquiry for a
more holistic patient assessment and can inform multidisciplinary interventions to support IA patients at work. Continued
analysis will further describe the diverse needs of people with IA across job type, gender, orientation, race, ethnicity and
other factors.

Disclosure: J. Westreich: None; A. Batterman: None; A. Balakrishnan: None; R. Horton: None; M. Nong: None;
V. Bykerk: AbbVie, 2, Bristol Myers Squibb, 1, 2, 5, Pfizer, 1, 2; T. Fields: Horizon Therapeutics, 2.
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Background/Purpose: A preclinical phase of rheumatoid arthritis (RA), in which ‘at-risk’ individuals develop autoantibodies
and/or symptoms and progress to clinical arthritis and classifiable RA, is well established (1). Emerging evidence suggests
intervention in the pre-arthritis phase could reduce the risk of RA developing, delay onset and progression of RA, or reduce
the severity of the condition should it develop (2). Preventive interventions include drug therapies and lifestyle changes. It is
important that potential treatments are acceptable to at-risk individuals, particularly as RA prevention trials to date have
demonstrated recruitment challenges (2). This study aimed to explore factors that would influence at-risk individuals’
engagement with potential preventive interventions, including RA medication, antibiotics, probiotics, oral health treatment
and maintenance, dietary changes, and smoking cessation.

Methods: This was a qualitative study employing a phenomenological approach. Anti-cyclic citrullinated peptide (anti-CCP)
positive at-risk individuals with musculoskeletal symptoms but no synovitis were recruited from the Leeds CCP cohort. Indi-
vidual semi-structured interviews were conducted via video or telephone between March-June 2022. Interviews were audio-
recorded and transcribed verbatim and data were analyzed using reflexive thematic analysis. A secondary ideal-type analy-
sis was subsequently conducted to understand different approaches to health-related behaviors.

Results: Nineteen CCP+ at-risk individuals (ten women; age range 35-70) participated. Three overarching themes were iden-
tified (Figure 1). Participants described distress related to ongoing symptoms and a burden of uncertainty regarding disease
progression. Many participants had concerns about side effects of preventive RAmedication and preventive antibiotics. In con-
trast, most participants expressed willingness to take a probiotic, and to make oral health and dietary changes with the aim of
preventing RA. Participants’ perceived engagement with preventive measures was influenced by symptom severity, personal
risk level, comorbidities, experiences of taking other medications or supplements, knowledge of risk factors, and perceived
effort. Three ‘types’ of participants were identified from the data: pro-active preventers (health-conscious, seek information
and act on knowledge about being at-risk); change considerers (deal with health issues as they happen, rely on direct medical
advice to make changes); fearful avoiders (worry about the future, limited engagement).

Conclusion: Our study suggests that having more severe symptoms, a higher personal risk level, increased knowledge
about risk factors, and positive experiences of taking other medications would increase engagement with preventive inter-
ventions among CCP+ at-risk individuals, but that an individual’s overall orientation to health behaviors also impacts on their

Figure 1. Themes
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attitude towards preventing RA. These findings could inform recruitment and retention in pre-RA research and promote
uptake of preventive interventions in clinical practice.

References

1. MankiaK. Arthritis Rheumatol 2016.
2. Falahee M. Front Immunol. 2022.
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Background/Purpose: Rheumatic disease doesn’t merely present physical challenges—it also significantly impacts vari-
ous psychological and social aspects of one’s life, often disrupting academic progress, straining friendships, and fostering
a sense of social isolation for youth and young adults. Take a Pain Check Foundation (TAPC) and the Canadian Arthritis
Patient Alliance (CAPA) are grassroots, patient-driven, and managed organizations. This effort illuminates the collaboration
of these organizations, shining a light on their dedication to uplifting young lives and increasing awareness about the hurdles
they face. The objective of this effort was to gain a comprehensive understanding of the needs of youth and young adults
with rheumatic diseases to identify strategies in support of mental health and psychosocial well-being.

Methods: A survey was developed and young people with lived experience of rheumatic disease were consulted. The sur-
vey covered several domains including navigating the healthcare system, mental health and social support, self-confidence
and self-image, and the transition from pediatric to adult care. The survey was opened in September 2022 and closed in
January 2023. During this time, 67 participants completed the survey. Descriptive statistics were used to analyze the data
per domain and sub-group analysis based on age, disease type, and geographic area (Figure 1).

Results: Over one in two participants (52%) lived with Juvenile Idiopathic Arthritis and others lived with Rheumatoid Arthritis
(25%), Ankylosing Spondylitis (20%), Fibromyalgia (16%) and Systemic Lupus Erythematosus (13%) and Psoriatic Arthritis
(13%). Findings revealed that a significant proportion (79%) of respondents expressed worry about their health, and 89%
said their rheumatic disease affects their mental health. Self-perception and body image were reported as dissatisfactory
for over 40% of youths. While a considerable number of participants (69%) felt supported by their families in managing their
condition, 20% did not feel supported by romantic partners and friends. The majority of respondents (61%) expressed sat-
isfaction with physicians who treated their rheumatic disease. Nearly half of the respondents (48%) felt ready for the transi-
tion from pediatric to adult care transition, while an equal proportion reported a successful transition experience (50%).
Significant concerns were raised regarding medication reimbursement after graduating from school, as nearly half of the par-
ticipants (49%) expressed unpreparedness (Figure 2).
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Three pie graphs indicating demographic information gathered in the study. Demographic information includes age, location, and conditions par-
ticipants live with.
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Conclusion: The survey provides valuable insights into the experiences and perceptions of young individuals living with
rheumatic diseases and shows the need for targeted interventions and enhanced social support. Survey findings also sug-
gest the need for innovative and tailored interventions about healthcare navigation and drug reimbursement faced by this
population. Addressing this multifaceted challenge, TAPC and CAPA are creating the necessary tools and resources to
aid young people with rheumatic conditions.

Disclosure: N. Trehan: AbbVie/Abbott, 5, Pfizer, 5; L. Proulx: AbbVie/Abbott, 5, ESDC, 5, IMC, 5; I. Dukes: None.
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Background/Purpose: In recent years, numerous psychological interventions for rheumatoid arthritis (RA) patients have
been developed. However, it remains unclear which psychological interventions are effective and preferred for their depres-
sive symptoms. The purpose of this study was to identify the optimal psychological interventions approach for reducing
depressive symptoms in RA patients.

A double bar graph showing how many participants agree or disagree with a variety of questions related to their care, mental health, and confi-
dence in their future.
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Figure 1 Network plots of depression at post-intervention. CBT: Cognitive behavioral Therapy; CT: the cognitive therapy; BT: the behavior
therapy; BTFS: the behavior therapy with family support group; EFS: the education family support group; RR: Relaxation response train-
ing; MBCT: Mindfulness-Based Cognitive Therapy; MBSR: Mindfulness-Based Stress Reduction; IFS: Internal Family Systems; PE: Patients
education; CP: Combined psychological intervention; ED: Emotional disclosure; SM: Stress Management; MS: Mutual Support; UC:
Usual care.

Figure 2 Efficacy of different psychological intervention approaches compared to UC group. CBT: Cognitive behavioral Therapy; CT: the cognitive
therapy; BT: the behavior therapy; BTFS: the behavior therapy with family support group; EFS: the education family support group; RR: Relaxation
response training; MBCT: Mindfulness-Based Cognitive Therapy; MBSR: Mindfulness-Based Stress Reduction; IFS: Internal Family Systems; PE:
Patients education; CP: Combined psychological intervention; ED: Emotional disclosure; SM: Stress Management; MS: Mutual Support; UC:
Usual care.
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Methods: The PubMed, Embase, PsycINFO, the Cochrane Library, China National Knowledge Infrastructure (CNKI), Wan-
fang databases, and grey literature were searched between inception and 31 December 2022. Pairs of reviewers screened
studies, abstracted aggregate level data, and appraised risk of bias with the Cochrane risk of bias tool. The network meta-
analysis was conducted using STATA software version 14.0.

Results: A total of 23 randomized controlled trials, involving 1885 participants and 16 psychological interventions were
included in our analyses. In this network meta-analysis, two interventions were associated with a greater reduction in symp-
toms of depression compared with treatment as usual care group: mindfulness-based cognitive therapy (MBCT) (standard-
ized mean difference −1.67, 95% credible interval -2.23 to -1.10) and combined psychological intervention (CP) (−0.72,
−1.16 to −0.28). Although most psychological interventions showed non-significant effects, the surface under the cumula-
tive ranking curve (SUCRA) values revealed that the best psychological intervention for depression was MBCT (99.9%), fol-
lowed by CP (85.6%), and Internal Family Systems (IFS) psychotherapeutic intervention (69.0%).

Conclusion: MBCT was the most recommended psychological intervention to accompany the depression among RA
patients according to our network meta-analysis results.

Disclosure: Z. Lijuan: None; W. Beiwen: None.

Figure 3 The SUCRA plot and values based on cumulative probabilities of interventions. AUC: Area under curve; CBT: Cognitive behavioral Ther-
apy; CT: the cognitive therapy; BT: the behavior therapy; BTFS: the behavior therapy with family support group; EFS: the education family support
group; RR: Relaxation response training; MBCT: Mindfulness-Based Cognitive Therapy; MBSR: Mindfulness-Based Stress Reduction; IFS: Inter-
nal Family Systems; PE: Patients education; CP: Combined psychological intervention; ED: Emotional disclosure; SM: Stress Management; MS:
Mutual Support; UC: Usual care.
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Background/Purpose: Rheumatoid arthritis (RA) patients are susceptible to comorbid anxiety and depression. From the
network model perspective, comorbidity is due to direct interactions between depression and anxiety symptoms. The
objective of this study was to assess the network structure of depression and anxiety symptoms in Chinese RA patients
and identify the central and bridge symptoms as well as how depression and anxiety symptoms are related to quality of life
(QoL) in the network.

Methods: A total of 402 Chinese RA patients were included in this study. Depression and anxiety symptoms were measured
by the Hospital Anxiety and Depression Scale (HADS).R software was used to estimate the network. Specifically, we com-
puted the predictability, expected influence (EI) and bridge expected influence (BEI) for each symptom and showed a flow
network of "QoL".

Results:Our network revealed that the strongest edge was D2 "See the bad side of things"-D3 "Not feeling cheerful" across
the whole network. For centrality indices, D3 "Not feeling cheerful" and D6 "Feeling down" had the highest EI values in the
network, while A4 "Trouble relaxing" and D6 "Feeling down" had the highest BEI values of their respective community. As
to "QoL", the strongest direct edge related to it was A1 "Nervousness".

FIGURE 1 The anxiety-depression network structure and the expected influence indices in Chinese RA patients. (a) The anxiety-depression net-
work structure of the Chinese RA patients. The nodes in the network represent symptoms of anxiety and depression, and the edges represent cor-
relations of symptoms. Green edges and red edges represent positive and negative correlations, respectively, and thicker edges represent higher
correlations. (b) The expected influence indices in the anxiety-depression network of Chinese RA patients.
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Conclusion: Network analyses highlighted specific associations between symptoms of depression and anxiety in Chinese
RA patients. D3 "Not feeling cheerful" and D6 "Feeling down" were the core symptoms in the network; A4 "Trouble relaxing"
and D6 "Feeling down" were the most critical bridge symptoms. A1 "Nervousness" was also identified as key priority due to
its significant association with QoL. Our study emphasizes the necessity of implications for clinical prevention and interven-
tion based on these symptoms in Chinese RA patients.

FIGURE 2 The anxiety-depression network structure highlighting the bridge symptoms and the bridge expected influence indices in Chinese RA
patients. (a) The anxiety-depression network structure highlighting the bridge symptoms. The nodes in the network represent symptoms of anxiety
and depression, and bridge symptoms are highlighted in blue. The edges represent correlations of symptoms, green edges and red edges repre-
sent positive and negative correlations, respectively, and thicker edges represent higher correlations. (b) The bridge expected influence indices in
the anxiety-depression network of Chinese RA patients.

FIGURE 3 The flow network of quality of life in Chinese RA patients. The nodes in the network represent symptoms of anxiety and depression, and
the edges represent correlations of symptoms. Green edges and red edges represent positive and negative correlations, respectively, and thicker
edges represent higher correlations. A1-Nervousness, A2-Afraid something will happen, A3-Excessive worry, A4-Trouble relaxing,
A5-Restlessness, A6-Sudden panic, A7-Afraid of organ damage, D1-Not feeling interested, D2-See the bad side of things, D3-Not feeling cheer-
ful, D4-Lost interest in appearance, D5-Feeling pessimistic, D6-Feeling down, D7-Not enjoying books or programs, QoL-quality of life.
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Background/Purpose: People with systemic sclerosis (SSc) often experience fatigue, which impacts daily life functioning
and quality of life. We developed a 12-week, resilience-based energy management intervention to promote well-being
(RENEW) that focuses on healthy behaviors and resilience skills. Participants worked with a trained peer health coach,
who also has SSc, setting healthy goals and tracking progress. We conducted interviews to explore participant experience
and the impact of RENEW on SSc symptom management.

Methods: From a clinical trial (ClinicalTrials.gov: NCT04908943) testing the effectiveness of the RENEW program versus
a waitlist control, we purposively selected RENEW program participants who scored high or low on the Patient Global
Impression of Change (PGIC) scale. We then conducted virtual interviews (N = 21). Transcripts were analyzed using the rig-
orous and accelerated data reduction (RADaR) technique combined with thematic content analysis. During the coding pro-
cess, codes were refined collaboratively by coders, including a patient partner. Any discrepancies were resolved through
discussions. Codes with similar content were merged and organized into subthemes and themes to better understand
the data.

Results: Twenty-one participants (mean age = 57 ± 14 years; 18 females; 13 diffuse SSc subtype; 11 early disease duration
≤ 5 years) with 12 reported high PGIC (Table 1). Five themes were identified (Figure 1). 1) Peer health coaches: Participants
valued support provided by peer health coaches. The coaches understood their needs and provided guidance throughout
the program, helping them set achievable goals and develop strategies to overcome challenges. 2) Impact of participation:
RENEW had a positive impact on managing fatigue. Participants reported gaining knowledge and skills in developing healthy
behaviors that improved their overall physical and mental health. 3) Program experiences: Participants expressed overall sat-
isfaction with comprehensiveness and relevance to SSc. However, they faced difficulties in managing everyday life stressors
and obligations, which sometimes affected their motivation and/or ability to participate in RENEW. 4) Need for a tailored
approach: Although results were generally positive, participants suggested tailoring the approach to optimize effectiveness
of RENEW. They recommended tailored information for newly diagnosed patients versus those with a longer disease dura-
tion to better address specific needs. 5) Role of technology: Participants appreciated the convenience of Zoom and easy
accessibility of the program through an online platform or app. However, some participants mentioned that the app was
not user-friendly and suggested improvement.
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Conclusion:Our findings highlighted the importance of the peer health coach component to our self-management interven-
tion. Participation in the program led to improved fatigue management and well-being for individuals with SSc. However, we
identified a need to tailor RENEW based on different SSc duration groups. While the virtual program was convenient, sug-
gestions for improving the app were noted. These findings contribute to the development and refinement of future interven-
tions for people with SSc.

Disclosure: Y. Chen: None; A. Harper: None; T. Phanhdone: None;M. Alore: None; S. Hicks: None; A. Pape: None;
G. Jay: None; S. Bolde: None; J. Feldpausch: None; D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfi-
zer, 5, Prometheus, 2; S. Murphy: None.
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Background/Purpose: Depression is one of the most common psychiatric comorbidities in patients with rheumatic dis-
eases. A study has shown that almost a third of patients with Rheumatoid Arthritis (RA) present symptoms of major depres-
sive disorder, making it more prevalent than general population. (1) Early and continuous screening could help reduce the
prevalence of mental health disorders. (2) The objective of this study was to evaluate and identify patients at risk of develop-
ing anxiety and/or depressive disorders.

Methods: We conducted a cross-sectional study at the outpatient rheumatology clinic of Hospital Universitario Dr. José
Eleuterio Gonz�alez. Patients aged 18 and older with at least one rheumatic disease were included. Sociodemographic and
disease activity data were collected from records. We administered the Hospital Anxiety and Depression Scale (HADS): a
score of 0 is classified as no risk, 1-7 points low risk, 8-10 intermediate risk, and >11 high risk. For fatigue, we utilized The
Functional Assessment of Chronic Illness Therapy scale (FACIT). Those identified as high risk were referred for psychiatric
evaluation.

Results: We enrolled a total of 893 patients. Based on their scores, 42.70% (382) showed no risk of anxiety, while 57.22%
(511) had a low, intermediate, or high risk (Table 1). Among the patients without anxiety symptoms, 89.3% (341) were
female, with a mean disease duration of 7.2 +/- 7.9 years and a mean age of 49.9 +/- 15.1 years. Rheumatoid Arthritis
(RA) was the most common diagnosis, accounting for 48.7% (186). On the other hand, only 152 patients (16.57%) were
classified as high risk for anxiety, with 97.4% of them being female. The mean age in this group was 53.7 +/- 14.8 years,
and mean disease duration was 6.9 +/- 7 years. Among those at high risk, RA was the most prevalent diagnosis, affecting
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52.25% (80) of the patients (Table 1). Regarding risk of depression, 66.40% (593) of all patients presented no risk of depres-
sion, while 33.57% (300) had a low, intermediate, or high risk. Among those without depression symptoms, 91.6% were
female, with a mean age of 50.1 +/- 15 years. RA was the most frequent diagnosis, accounting for 58.2% of the patients.
In the group with a high risk of depression, we found 2.79% (25) of patients, with a mean age of 56.4 +/- 18 years and a
mean disease duration of 7.7 +/- 7.8 years (Table 2). Fatigue and depression risk were more prevalent in individuals with
higher anxiety scores (p < 0.001)

Conclusion: Our findings revealed that in our patient population, risk for anxiety and depression increases with age, and is
more prevalent in women. Additionally, we observed that fatigue was associated with both anxiety and depression risk
scores. Furthermore, there was a positive association between high-risk scores for anxiety and high-risk scores for depres-
sion. Based on these results, we strongly recommend the regular screening of patients who are at high risk of developing
mental health problems
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Background/Purpose: Although telemedicine in rheumatoid arthritis (RA) could improve disease control with lower health-
care costs, knowledge of suitable parameters for self-testing disease activity still remains limited. The alteration in lipopro-
teins among RA patients seems to be associated with disease activity and severity. Objective: To explore the relationship
between disease activity and a set of serum inflammatory and lipid biomarkers and patient and physician evaluations in RA.

Methods: Activity markers (CRP, ESR, swollen (SJC) & tender (TJC) joint counts), serum lipids and patient health status
evaluation using the visual analogous scale (VAS) completed by the patient and clinician were analysed at two-time points
in a real-world cohort of patients with RA (n=22, males/females, 4/18) using patient similarity networks (PSNs). Disease
activity was assessed by DAS28 at each visit, and most patients were treated with biologics (inhibitors of TNFa/JAK/IL6/
others: 12/3/2/5).

Results: When comparing patient and physician evaluations, patient evaluations differed significantly from physician evalu-
ations in �1/3 of patients (differences in SJC >5, TJC >3, and/or VAS >30), mainly with overestimated values of SJC and
VAS health status by patients. Therefore, we constructed a PSN based only on laboratory parameters and revealed three
clusters (subgroups) of patients who differed in CRP, low-density lipoprotein cholesterol (LDL-C), and apolipoprotein-AI
(apoA-I) levels, all three of which have been associated with RA disease activity in previous studies. One subgroup
(CI) characterised by a low CRP and high LDL-C and apoA-I included predominantly non-active patients (6/9, confidence
C=67%, support S=41%). The majority of these patients changed to active after the 3-month follow-up. Two subgroups:
CII) with low CRP and LDL-C (5/6, C=83%, S=27%), and CIII) with high CRP and LDL-C and low apoA-I (6/7, C=86%,
S=32%) included predominantly active patients. Our data support a key role for serum apoA-I levels in activity assessment,
as these levels are strongly related to disease activity at follow-up. The expansion of the study cohort is ongoing.

Conclusion: Our study shows the utility of serum biomarkers for assessing disease activity, independent of the patient and
clinician evaluations. Whether the nominated biomarkers are suitable for the automated approach, clinical use and/or inter-
pretation of cardiovascular risk or even sorting active patients in telemedicine approach, deserves future validation on a
larger patient cohort.

Grant support: IGA_LF_2023_10, IGA_LF_2023_002, MH CZ – DRO (FNOL, 00098892)
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Background/Purpose: Inflammation is a complicated physiological process that results in a variety of disorders. Several
inflammatory mediators are produced during this process, which is responsible for long-term inflammatory conditions like
osteoarthritis (OA) and rheumatoid arthritis (RA). Endocannabinoids (ECs) and the endocannabinoid system play a pivotal
role in the physiological response to pain and inflammation. A clinical study was performed to investigate changes in endo-
cannabinoid tone and related lipid meditators in OA and RA compared to age-matched healthy participants.

Methods: A clinical study with 80 subjects (53 Female and 27 male) was performed including 25 RA and 18 OA patients and
37 healthy participants. Venous blood was drawn, plasma was generated, and one aliquot of plasma was acidified using
0.5% formic acid to preserve/stabilize endocannabinoids and related lipid mediators. An in-house developed and validated
HPLC-MS/MS-based assay for the analysis of 20 ECs and congeners was performed as. Moreover, we applied a lipid medi-
ator multiplex assay for the analysis of 131 oxylipins many of which are related to the ECs pathway. Data were analyzed
using ANOVA in combination with the LSD post-hoc test (SPSS 28.0).

Results: Average age of study participants was 55.8±10.6 years with 57.2±8.3, 62.2±6.6 and 52.0±12.0 for the RA, OA
and control group, respectively. The female/male ratio was 53/27 with 16/9, 15/3 and 22/15 for the RA, OA and control
group, respectively. The endocannabinoid analysis revealed significantly decreased levels of 2-arachidonoylglycerol (2-AG,
see Figure 1). In contrast, EC levels of the ethanolamide (EA) group (anandamide (AEA), docosahexaenoyl-EA,
palmitoleoyl-EA and other EAs) were increased in the RA group and to a lesser extent in the OA group (Figure 1 lower
part).This analysis of oxylipins revealed decreased levels of the inflammation resolving lipid 9-oxo-octadecadienoic acid
(9-oxoODE) in RA compared to all other study groups. In contrast, proinflammatory lipids 11-hydroxy docosahexaenoic acid
(11-HDHA) and 12-hydroxy-eicosatetraenoic acid (12-HETE) were significantly increased in both the RA and OA group as
compared to healthy controls.

Conclusion: ECs have very short half-lives. The study design included addition of stabilizer solution to plasma that enabled
us to accurately determine the EC levels, specifically 2-AG. Using this approach, we found decreased levels of the major
antinociceptive and anti-inflammatory endocannabinoid 2-AG in RA and OA subjects. 2-AG is a key regulator of nociception

Figure 1: Mean 2-AG (upper) and AEA (lower) plasma levels in osteoarthritis (n=17), rheumatoid arthritis (n=25) and in age matched healthy controls
(n=37). Data are shown as mean ± SEM.**p<0.01 post-hoc LSD.
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and inflammation, and decreased levels could be a major mechanistic contributor to pain and inflammation in RA and OA. In
addition, we observed increased levels of ethanolamide endocannabinoids (EA-ECs). This may be an indicator for
decreased FAAH (fatty acid amide hydrolase) activity, the major EA-ECs regulating enzyme. Although anandamide (the
major EA-EC) functions as a CB1 receptor agonist in the CNS, it shows vanilloid TRPV1 receptor agonism peripherally.
Overall, our results suggest the involvement of ECs in inflammation and pain in patients with RA and OA and may present
a potential treatment target.

Disclosure: J. Klawitter: None; A. Clauw: None; J. Seifert: None; J. Klawitter: None;B. Tompson: None;C. Sempio:
None; U. Christians: None; L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety Monitoring
Board, Celltrion, 12, member of independent Data Safety Monitoring Board.
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Background/Purpose: High-density lipoprotein (HDL) has well-characterized anti-atherogenic cholesterol efflux and anti-
oxidant functions. Another function of HDL uncharacterized in RA is its ability to transport microRNAs (miRNAs) between
cells and thus alter cellular function. The study’s purpose was to determine if HDL-miRNA cargo is altered and affects inflam-
mation in RA.

Methods: HDL-miRNAs were characterized in 30 RA and 30 control subjects by next generation sequencing and quantita-
tive PCR. The most abundant differentially expressed miRNA was evaluated further. The function of miR-1246 was
assessed by miRNA mimics, antagomiRs, siRNA knockdown and luciferase assays. Monocyte-derived macrophages were
treated with miR-1246-loaded HDL, and unmodified HDL from RA and control subjects to measure delivery of miR-1246
and its effect on IL-6.

Results: The most abundant miRNA on HDL was miR-1246; it was significantly enriched 2-fold on HDL from RA versus
control subjects. HDL-mediated miR-1246 delivery to macrophages significantly increased IL6 expression 43-fold. miR-
1246 delivery significantly decreased DUSP3 1.5-fold and DUSP3 siRNA knockdown increased macrophage IL6 expres-
sion. Luciferase assay indicated DUSP3 is a direct target of miR-1246. Unmodified HDL from RA delivered 1.6-fold more
miR-1246 versus control subject HDL. Unmodified HDL from both RA and control subjects attenuated activated macro-
phage IL6 expression, but this effect was significantly blunted in RA so that IL6 expression was 3.4-fold higher after RA ver-
sus control HDL treatment.

Conclusion: HDL-miR-1246 was increased in RA versus control subjects and delivery of miR-1246 to macrophages
increased IL-6 expression by targeting DUSP3. The altered HDL-miRNA cargo in RA blunted HDL’s anti-inflammatory effect.
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Background/Purpose: Biological disease-modifying antirheumatic drugs (bDMARDs) have become the primary treatment
option for rheumatoid arthritis (RA) from 2010 in Taiwan. Tocilizumab is an interleukin-6 receptor inhibitor (IL-6Ri) and Tofa-
citinib is Janus kinase inhibitor (JAKi), in treating RA patients. They have much similar mechanism and efficacy. To address
this concern, we conducted a comparison of the safety outcomes of Tocilizumab and Tofacitinib in RA patients in real-world
clinical settings.

Table 1. Baseline characteristics of patients in the Tocilizumab and Tofacitinib.
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Methods: Patients diagnosed with RA between 2010 and 2018 were identified from the Taiwan National Health Insurance
Research Database and followed till 2020. Propensity score stabilized weighting (PSSW) was used to balance the baseline
characteristics of the Tocilizumab and Tofacitinib groups. The incidences of safety outcomes, namely cardiovascular
(CV) events, total hip replacement (THR), total knee replacement (TKR), tuberculosis (TB), herpes zoster infection, cancer
and all-cause mortality, were compared between the study groups.

Results: A total of 1,074 patients with RA who were administered Tocilizumab (n = 463) and Tofacitinib (n = 611) were
included in this study. The mean follow-up duration was 1.96 years in Tocilizumab group and 1.98 in the Tofacitinib group.
A lower incidence rate of herpes zoster infection was observed in the Tocilizumab group than in the tofacitinib group. All-
cause mortality, CV events, THR and TB infection had higher incidence rate but all without statistical significance.

Conclusion: Although, the mechanism of Tocilizumab and Tofacitinib are much similar. Lower herpes zoster incident rate
was observed in Tocilizumab group compared with Tofacitinib. Other safety issues and mortality rates revealed comparable
incidences in both groups with RA patients treated in real-world settings.

Figure 1. Flowchart for identifying patients with rheumatoid arthritis in the Taiwan National Health Insurance Research Database during the period
2010–2018.
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Figure 2. Survival curve of safety outcomes in the Tocilizumab and Tofacitinib groups.
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Background/Purpose: Discordance between patient global assessment (PGA) and physician global assessment (PhGA)
regarding the disease activity of rheumatoid arthritis (RA) can be divided into three groups: positive discordance, concor-
dance, and negative discordance. Several studies have demonstrated that the major determinants of positive discordance
(PGA > PhGA) are pain and functional impairment. The clinical manifestations of negative discordance (PGA < PhGA) have
not yet been fully elucidated. This study identifies determinants of this discordance using a nationwide RA database in
Japan (NinJa).

Methods: The data of 13,945 patients with RA registered in NinJa in 2014 with available joint counts were analyzed. Data
from patients with RA registered in bothNinJa in 2014 and 2018 (n=4,923) were analyzed to study the radiographic progres-
sion of RA. The clinical variables used for the analysis included age, sex, disease duration, radiographic stage, functional
class, pain visual analog scale (VAS) score, tender joint count (TJC), swollen joint count (SJC), disease activity score in
28 joints, C-reactive protein (DAS28-CRP), modified Health Assessment Questionnaire (mHAQ), and rheumatoid factor
and anti-citrullinated peptide antibody (ACPA) levels. The affected joint distribution was investigated using joint indices
(JI) x, y, and z, which were calculated as indices for the upper and lower joints and large joint involvement, respectively (Int
J Rheum Dis 21(6):1237-45, 2018).

Results: Using a PGA-PhGA cutoff of 3 on a 10-cm scale, the numbers of patients with RA classified into positive discor-
dance (PGA-PhGA > 3), concordance (-3 < PGA-PhGA < 3), and negative discordance (PGA-PhGA < -3) were 2,049
(14.7%), 11,785 (84.5%), and 111 (0.8%), respectively. There were no significant differences in age or disease duration
between the three groups; however, the proportion of male patients was significantly higher in the negative-discordance
group (19.9%, 16.5%, and 28.8%, respectively; p< 0.01). The TJC (p< 0.01), SJC (p< 0.01), and DAS28-CRP (p< 0.01)
scores were higher in the negative discordance group than in the concordance group, while the PGA (p< 0.05) scores were
lower in the negative discordance group than in the concordance group. JI x was significantly higher in the negative discor-
dance group than in the other groups (p< 0.01). The proportion of patients with radiographic progression was significantly
higher in the negative discordance group (33.3%) than in the concordance and positive concordance groups (13.7% and
11.5%, respectively; p< 0.01).

Conclusion: Negative discordance is prevalent in males and associated with higher disease activity, especially in the upper
extremities, though the patients rated their disease activities substantially lower than their attending physicians. As negative
discordance is associated with the progression of joint destruction, this rare but important discordance status can be
regarded as a potential factor of poor prognosis.

Disclosure: T. Sawada: AbbVie/Abbott, 5, 6, Asahikasei, 5, 6, AstraZeneca, 6, Chugai, 5, 6, Eisai, 6, Eli-Lily, 6, Jansen,
6, Mitsubishi-Tanabe, 6, Ono Pharmaceutical, 6, Pfizer, 6, Taisho, 6, UCB, 6, Viatris, 6; S. Nishiyama: AbbVie/Abbott,
6, Asahi Kasei Pharma Corporation, 1, AstraZeneca, 6, AYUMI Pharmaceutical Corporation, 12, Financial support for
the OKAYAMA medical conference., Chugai Pharma Manufacturing Co., Ltd., 6, Eisai Co., Ltd., 6, GlaxoSmithKlein(-
GSK), 1, 6, Kissei PharmaceuticalCo., Ltd., 6, Santen Pharmaceutical Co., Ltd., 6, Taisho Pharmaceutical Co., Ltd.,
6; S. Yamashita: None; T. Matsui: Abbie, 6, Asahikasei Pharma Corp., 5, 6, Astellas, 6, Chugai Pharmaceutical Co,
Ltd., 5, 6, Eisai Co., Ltd., 6, Eli Lilly Japan, 6, Ono Pharmaceutical Co., Ltd., 6, Pfizer Japan Inc., 6; S. Tohma: Abb-
Vie/Abbott, 5, AsahiKASEI Co., Ltd., 6, Chudai Pharmaceutical Co., Ltd., 5, Mitsubishi Tanabe Pharma Corporation,
5, Pfizer Japan Inc., 6.
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Background/Purpose: RA-associated interstitial lung disease (RA-ILD) is a heterogenous condition encompassing multiple
subtypes with varying histopathology, prognosis, and potential treatment options. The most common RA-ILD subtypes are
usual interstitial pneumonia (UIP) and nonspecific interstitial pneumonia (NSIP). RA-UIP is characterized by fibrosis and
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portends the worst prognosis but may be treated with antifibrotic therapy. RA-NSIP is more likely to have inflammatory fea-
tures on lung imaging. Despite these differences, most prior research studied RA-ILD as a single entity rather than examining
individual subtypes. Therefore, we investigated differences in demographic, serologic, and lifestyle risk factors for RA-ILD
and major RA-ILD subtypes.

Methods:We systematically identified RA-ILD cases and RA-noILD controls from two established RA cohorts. RA-ILD and
subtypes (including UIP, NSIP, and other/indeterminate) were determined by clinical imaging reports and research review of
clinically-indicated chest high-resolution computed tomography (HRCT) by at least two thoracic radiologists using a sequen-
tial reader method. RA-ILD cases met criteria for definite/probable RA-ILD (Bongartz, A&R, 2010). RA-noILD controls had no
evidence of ILD on clinical review of medical records AND research HRCT review. Demographics, RA-related autoantibody
testing, and smoking were extracted from study questionnaires or electronic health records. We investigated associations
between RA-ILD and subtypes with demographic, serologic, and lifestyle factors using multivariable logistic regression,
pooling both cohorts due to limited sample size.

Results: From 3328 RA patients, we identified 201 RA-ILD cases (mean age 51 years, 66.2% female) and 547 RA-noILD
controls (mean age 49 years, 78.1% female). Of the RA-ILD cases, 69 (34.3%) had RA-UIP, 34 (16.9%) had RA-NSIP,
and 98 (48.8%) had other subtypes or were indeterminate (Table 1). RA-ILD was associated with male sex (OR 1.63,
95%CI 1.12 to 2.37), seropositivity for RF and/or anti-CCP (OR 2.23, 95%CI 1.52 to 3.28) and ever smoking (OR 1.71,
95%CI 1.19 to 2.45, Table 2). Having all three risk factors (male, seropositive, smoking) was strongly associated with RA-
ILD (OR 6.09, 95%CI 2.95 to 12.58, Table 3) and particularly with RA-UIP (OR 12.8, 95%CI 3.50 to 46.8) compared to
RA-NSIP (OR 2.96 95%CI 0.77 to 11.56). RA-UIP was associated with male sex (OR 2.69, 95%CI 1.56 to 4.67) and positive
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anti-CCP (OR 2.23, 95%CI 1.52 to 3.28, Table 2). RA-NSIP was associated with positive RF (OR 3.21 95%CI 1.46 to 7.07)
but not male sex (OR 1.21, 95%CI 0.53 to 2.74).

Conclusion: In this study comparing systematically phenotyped RA-ILD cases with RA-noILD controls confirmed by HRCT,
we found distinct risk factor profiles for RA-UIP and RA-NSIP. Male sex and elevated anti-CCP were strongly associated
with RA-UIP, the most severe RA-ILD subtype. The combination of male sex, seropositivity, and smoking conferred nearly
13-fold increased risk of RA-UIP. These findings suggest that RA-ILD sex differences are specific to RA-UIP and may help
clarify RA-ILD heterogeneity to optimize screening and treatment approaches.

Disclosure: G. McDermott: None; K. Hayashi: None; P. Juge: None; R. Gill: None; S. Byrne: None; S. Gagne: None;
K. Vanni: None; E. Kowalski: None;G. Qian: None;K. Bade: None;A. Saavedra: None; Y. Kawano: None;M. Diiorio:
None; T. Wolfgang: None; E. Kim: Bayer, 5, Novartis, 12, Spouse is employee; P. Dellaripa: None;M.Weinblatt: Abb-
vie, 2, 5, Aclaris, 2, Amgen, 2, Aqtual, 5, Bristol Myers Squibb, 2, 5, Canfite, 11, Corevitas, 2, CorEvitas, 2, Eli Lilly, 2, Gil-
ead, 2, 2, Glaxo Smith Kline, 2, Horizon, 2, Inmedix, 11, Janssen, 5, Johnson and Johnson, 2, Pfizer, 2, Prometheus
Laboratories, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, 11, Set Point, 2, UCB, 2; N. Shadick: Abbvie,
5, AQtual, 5, Bristol-Myers Squibb(BMS), 5, Janssen, 5; T. Doyle: None; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2.
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Background/Purpose: Current EULAR recommendations for cardiovascular risk (CVR) assessment in rheumatoid arthritis
(RA) patients indicate that the CVR evaluation should be performed according to national guidelines; however, there was no
algorithm designed for the Mexican population until 2019, when the World Health Organization (WHO) published the CVR
charts for 21 world regions, including Mexico. The aim of this study was to determine the capacity of the WHO and other five
algorithms for the detection of carotid plaque in RA patients.

Methods: This was a cross-sectional study. We included 164 patients with RA diagnosis according to the 2010
ACR/EULAR classification criteria, aged 40-75 years. CVR was calculated with six algorithms: WHO, FRS-lipids, FRS-
BMI, SCORE, ACC/AHA and QRISK3. The result was multiplied by 1.5, according to current guidelines. Carotid ultrasound
was performed to all patients to identify the presence of carotid plaque, which was defined as a cIMT ≥ 1.2 mm or a focal
thickness ≥ 0.5 mm. A ROC-curve analysis was performed, and the cutoff points to detect carotid plaque of each algorithm
were determined using Youden’s Index. Area under the curve (AUC), sensitivity, specificity, and likelihood ratios were calcu-
lated. A p-value < 0.05 was considered statistically significant.
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AUC, area under the curve; WHO, World Health Organization; FRS, Framingham Risk Score; BMI, body mass index.
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Results: The prevalence of carotid plaque was 35.9%. Mean age was 55.8 ±8.9 years, 156 (95.1%) patients were women,
27 (16.5%) patients had diagnosis of type 2 diabetes mellitus, 53 (32.3%) patients had hypertension, 58 (35.4%) had dysli-
pidemia, 56 (34.1%) had obesity and 15 (9.1%) were active smokers. The ROC-curve analysis of the algorithms is shown in
table 1 and figure 1. All the algorithms tested in this study demonstrated significant discrimination for the presence of carotid
plaque, with p-values < 0.001.

Conclusion: Among the various algorithms evaluated, the WHO calculator stood out as one of the most effective tools for
detecting carotid plaque, demonstrating superior positive and negative likelihood ratios; however, similar to the other algo-
rithms, a lower cut-off point than the one established by the official guidelines was needed to identify high-risk patients with
the presence of CP who were initially classified as low-moderate risk by the CVR algorithm, even though the results were
multiplied by 1.5 as established by EULAR recommendations, with the exception of QRISK-3, considering the fact that
the disease itself is considered a CVR factor. The utilization of carotid ultrasound remains essential in order to accurately
identify high-risk patients and provide them with timely treatment.

Disclosure: N. Guajardo-Jauregui: None; J. Azpiri-L�opez: None; D. Galarza-Delgado: None; I. Colunga: None;
J. Cardenas-De la Garza: None; R. Arvizu-Rivera: None.
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Background/Purpose: Recent research has revealed a significant upregulation of IFNγ-related genes in RA patients,
though the underlying mechanisms and implications are still unclear. To further investigate these gene expression alter-
ations, we implemented single-cell RNA sequencing and performed an analysis on the peripheral blood mononuclear cells
(PBMCs) of RA patients.

Methods:We executed a single-cell RNA sequencing study on peripheral blood samples from patients with anti-citrullinated
protein antibody positive (ACPA+) and negative (ACPA-) RA. Cell subsets were identified, and their distribution and func-
tional characteristics were compared based on ACPA presence.

Results: Our analysis identified 37,318 single cells grouped into 17 different cell types. We observed an expanded propor-
tion of IL1B+ monocytes, IL7R+ T cells, and CD8+ CCL4+ T cells in ACPA+ RA patients. Enrichment analysis scores of
interferon-gamma (IFNγ) response genes increased in nearly all monocytes and T cell subsets in ACPA+ RA. These patients
exhibited heightened interactions between IFNγ and IFNγ receptors upstream of IFNγ response genes. Cell-cell interaction
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was significantly amplified between monocytes and T cells in ACPA+ RA. Additionally, we discovered upregulated IFNγ-
driven transcription factors (TFs) such as STATs and IRFs in ACPA+ RA. Major target genes of STATs and IRFs were iden-
tified, with IFITM3 and IFITM2 standing out as strongly associated target genes. A significant positive correlation was also
found between IFITM2, IFITM3, and elevated serum levels of IFNγ, a signature cytokine of Th1 cells. This finding supports
their potential clinical implications in ACPA+ RA.

Landscape of peripheral blood mononuclear cells of patients with RA and differentially expressed gene sets of each cell subset based on Gene
Ontology terms (a) t-SNE map based on single-cell RNA-seq data obtained from PBMC of 16 rheumatoid arthritis (RA) patients, with or without
anti-CCP antibody, showing 17 different cell types after clustering with 37,318 cells. (b) Volcano plot for PBMC, T, B, and monocyte, comparing
ACPA+ vs. ACPA- groups, showing differentially expressed genes obtained by comparison. (c) The heatmap displays the results of gene set
enrichment analysis for genes whose expression levels change in ACPA-compared to ACPA+ for 17 cell types. Column annotation of heatmap
showing the major cell types (T, B, DC, monocyte, NK, progenitor) indicated for each cell type. (d) The GSEA graph shows the results of IFN-alpha
and IFN-gamma response gene sets for three types of subcellular groups that increase in ACPA+ patient groups.
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Conclusion: Our findings offer novel insights emphasizing the critical role of IFNγ in regulating Th1 skewing in the pathogen-
esis of ACPA+ RA, as compared to ACPA- RA. The increased interactions between monocytes and T cells and high serum
levels of IFNγ, particularly in ACPA+ RA, provide a more comprehensive understanding of the pathogenesis of ACPA+ RA.

Disclosure: B. Hong: None; S. You: None; N. Lee: None; J. Kim: None; K. Lee: None; J. Ju: None; W. Kim: None;
H. Kim: None.
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Immunomodulators and Risk for Breakthrough COVID-19 After a Third
SARS-CoV-2 mRNA Vaccine Among Patients with Rheumatoid Arthritis: A
Cohort Study

Abigail Schiff1, Xiaosong Wang1, Naomi Patel2, Yumeko Kawano1, Jennifer Hanberg3, Emily Kowalski1, Claire Cook2,
Kathleen Vanni1, Grace Qian1, Katarina Bade4, Alene Saavedra1, Shruthi Srivatsan2, Zachary Williams2, Rathnam
Venkat1, Zachary Wallace5 and Jeffrey Sparks6, 1Brigham and Women’s Hospital, Boston, MA, 2Massachusetts General
Hospital, Boston, MA, 3Massachusetts General Hospital, Brigham and Women’s Hospital, Boston, MA, 4Brigham and
Women’s Hospital, Boston, MA, 5Massachusetts General Hospital, Newton, MA, 6Division of Rheumatology,
Inflammation, and Immunity, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA

Ligand-receptor score and cell-cell interaction patterns with regard to interplays of IFN and IFN receptor (a) Heatmap representing the activity
score of STAT and IRF families predicted to regulate the expression of IFITM2 and IFITM3. (b) The bar graph represents the LR score for IFN-IFNR
in the ligand-receptor analysis results. (c) Chord diagram showing the difference in the interaction of IFN-IFNR between monocyte-T cells in ACPA-
and ACPA+ groups. The legend on the left side of the diagram represents the subcellular types of monocyte and T cells seen in the second layer of
the diagram. (d) Graph showing the correlation between the degree of mRNA expression of IFITM2/3 for each patient and Interferon concentration
measured in serum.
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Background/Purpose: In August 2021, the CDC recommended a third SARS-CoV-2 mRNA vaccine dose to complete the
initial vaccine series for immunosuppressed patients who had previously received 2 mRNA doses. Despite this, some rheu-
matoid arthritis (RA) patients may remain at increased risk for breakthrough COVID-19 infection, due to use of immunomod-
ulators which lead to blunted immune responses to vaccination and infection. Identifying patients at highest risk for

Table 1. Baseline demographic and clinical characteristics at date of 3rd mRNA vaccine receipt among patients with rheumatoid arthritis.
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breakthrough infection despite 3 vaccines can prioritize resources for prevention. Therefore, we investigated the risk of
breakthrough COVID-19 among RA patients with at least 3 vaccine doses using disease-modifying antirheumatic drugs
(DMARDs), especially TNF inhibitors (TNFi) and CD20 inhibitors (CD20i), during the Omicron wave.

Methods: We performed a retrospective cohort study investigating DMARDs and risk for breakthrough COVID-19 among
RA patients who had received 3 mRNA vaccines at a large health care system. A previously validated algorithm was used
to identify RA patients using a combination of diagnosis codes and DMARD/glucocorticoid prescription (PPV 90%).
COVID-19 was identified systematically from positive PCR tests or patient reports to the hospital/clinic of home rapid antigen
tests. Patients were followed from the date of 3rd vaccine (index date) until breakthrough COVID-19, non-COVID death, or
end of follow-up (January 18, 2023). A previously defined hierarchical algorithm was used to categorize DMARD exposures.
Covariates included demographics, lifestyle, comorbidities, and prior COVID-19. We used Cox proportional hazards models
to estimate the risk of COVID-19 among different DMARD users. We then used propensity scores and overlap-weighting to
further account for confounding when comparing the risk among users of CD20i vs. TNFi.

Figure 1. Cumulative incidence and hazard ratio for breakthrough COVID-19 by immunomodulator use at 3rd COVID mRNA vaccine dose.

Figure 2. Propensity-score weighted cumulative incidence of COVID-19 after 3rd mRNA vaccine, comparing CD20 inhibitor users vs. TNF inhibitor
users.
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Results: We identified 5781 patients with RA who used DMARDs/glucocorticoids and received 3 mRNA vaccine doses
(78.8% female, mean age 64.2 years). During mean follow up of 12.8 months, 1173 (20.2%) had a SARS-CoV-2 infection
(incidence rate 15.7 per 1000 person-months) (Table 1). Users of CD20i were more likely than TNFi users to have COVID-
19 after the index date (adjusted HR 1.74, 95%CI 1.30-2.33), as were users of steroid monotherapy (adjusted HR 1.47,
95%CI 1.09-1.98) (Figure 1). After using propensity scores for overlap weighting to account for baseline differences,
CD20i users remained at higher risk for COVID-19 than TNFi users (HR 1.62, 95%CI 1.02-2.56; Figure 2). In a sensitivity
analysis excluding patients with cancer or interstitial lung disease, the findings were similar.

Conclusion: In this RA-specific study evaluating the impact of DMARD use on the risk of COVID-19 during the Omicron
phase of the pandemic, we identified CD20i and steroid monotherapy use as risk factors for breakthrough COVID-19. This
contemporary study highlights the excess risk associated with glucocorticoid monotherapy or CD20 inhibitor use for RA
treatment and identifies important subgroups for counseling and additional risk mitigation strategies.

Disclosure: A. Schiff: None; X. Wang: None; N. Patel: Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; Y. Kawano:
None; J. Hanberg: None; E. Kowalski: None; C. Cook: None; K. Vanni: None; G. Qian: None; K. Bade: None;
A. Saavedra: None; S. Srivatsan: None; Z. Williams: None; R. Venkat: None; Z. Wallace: BioCryst, 2, Bristol-Myers
Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas,
1, 2; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics,
2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2.
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Background/Purpose: In 2 trials with an original follow-up of 5-10 years, patients with early arthritis were treated to target,
resulting in low disease activity or remission in the majority of patients and limited radiographic progression. We invited for-
mer participants for a long-term follow-up (’RECALL’) visit.

Methods: In BeSt (inclusion 2000-2002) 508 patients with early RA were randomized to: 1. Sequential DMARD monother-
apy; 2. Step-up combination therapy; 3. Initial csDMARD combination therapy with prednisone or 4. Initial combination of
MTX + infliximab, and treated-to-target DAS≤2.4 for 10 years. In IMPROVED (inclusion 2007-2010) 610 patients with early
RA or UA received induction therapy with MTX + prednisone, with DAS< 1.6 as a treatment target. After 4 months 67%were
in DAS remission (early remission). From 2019 to 2022 patients from both trials were invited for follow-up (after 20/12 years
respectively). Outcomes were functional ability (HAQ), disease activity (3-component DAS) and radiographic damage
(Sharp/Van der Heijde score, SHS, based on hands/feet X-rays of BeSt/IMPROVED at baseline & RECALL study visit,
assessed by one reader (intrareader coefficient 0.98)). All outcomes had < 6% missing. In BeSt, SHS was compared
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between treatment arms with a generalized linear model, adjusted for unequally distributed patient characteristics across
treatment arms (baseline DAS, ACPA; table 1). In IMPROVED, SHS was compared between patients that had been in early
remission vs. not in early remission, adjusted for possible confounders (baseline DAS, ACPA, BMI).

Results: 45% (153/339) of alive BeSt patients participated (table 1). Their mean age at BeSt baseline was 46±11 years (non-
participants/deceased: baseline age 58±13 years). At 20-year follow-up, median HAQ was 0.75, IQR 0.25-1.25; 0.54±0.7
lower than at baseline. Mean DAS was 1.5±0.6, with 137/151 (91%) of patients with DAS≤2.4 and 102/151 (68%) in DAS
remission. Overall median SHS at RECALL visit was 13 (IQR 6-36) with a median progression of SHS 11 (IQR 5-30) since

BeSt baseline characteristics of RECALL participants

IMPROVED baseline characteristics of RECALL participants
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baseline. Compared to the other arms, SHS was lower in arm 4 (median SHS (IQR) 17 (8-58) in arm 1, 14 (3-28) in arm
2, 22 (7-42) in arm 3 and 9 (3-27) in arm 4). After adjusting for baseline differences this difference was statistically significant
for arms 1 (p=0.02) and 3 (p=0.01), but not for arm 2 (p=0.16). 54% (282/523) of alive IMPROVED patients participated
(table 2). Their mean age at IMPROVED baseline was 49±12 years (non-participants/deceased: 55±15 years). At 12-year
follow-up, median HAQ was 0.50, IQR 0-1.0; 0.56±0.7 lower than at baseline. Mean DAS was 1.4±0.7, with 255/279
(91%) of patients with DAS≤2.4 and 189/279 (68%) in DAS remission. Overall median SHS was 8 (IQR 3-16) with a median
SHS progression since baseline of 6 (IQR 3-13). Median SHS (IQR) was 10 (IQR 4-17) in the early remission group vs 6 (IQR
2-15) in patients that had not been in early remission. There was no statistically significant difference after adjusting for pos-
sible confounders (p=0.28).

Conclusion: 91% of patients who attended long term follow-up of BeSt/IMPROVED after respectively 20 and 12 years were
in remission or low disease activity, with a median HAQ of 0.75/0.50 and clinically significant SHS progression of median
11/6 points.

Disclosure: S. Heckert: None; J. Maassen: None; I. Nevins: None; F. Fodili: None; M. Steup-Beekman: None;
T. Huizinga: None; S. Bergstra: Pfizer, 5; C. Allaart: AbbVie/Abbott, 5.
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Background/Purpose: Direct functionality of the hand is not commonly assessed in daily practice or clinical trials in patients
with rheumatoid arthritis (RA). Functional dexterity test (FDT), developed to assess a patient’s ability to use the hand for daily
tasks and widely used in rehabilitation medicine, has also been suggested as a legitimate tool for RA patients [Aaron et al, J
Hand Ther. 2003]. Aim: To examine the value of FDT in a cohort of RA patients and to study the correlation between the
results of FDT and RA activity.

Methods: Patients with established RA were followed in the outpatient clinic of Bnai Zion Medical Center performed the FDT
during their regular follow-up visits. All patients were given 100 seconds (sec) to complete the test; the performance was
measured in seconds separately for the dominant and non-dominant hands. FDT results were compared among 28 patients
with active RA and clinical disease activity index(CDAI) greater than 10, 20 RA patients with controlled disease activity (CDAI
of less than or equal to 10), and 20 volunteers with no rheumatic disease from the hospital personnel who agreed to perform
the FDT.

2493



Results: A group of patients with active RA was younger than other groups, with a median age of 56 years (range
30-88 years) vs. 65 years (range 41-78 years) in the controlled RA group vs. 62 years (range 40-82 years) in the control
group, p < 0.03. The mean disease duration was 11 years (range 3-26 years) in the active disease group and 11 years
(range 1-47 years) in the controlled RA group, p=0.97. The gender composition of the groups was similar, with female
patients comprising 70% to 82% (p=0.67). All 28 RA patients with CDAI >10 and 16 of 20 patients with CDAI< or equal to
10 were treated with biologics (p=0.02). Mean FDT for the dominant hand was 43 sec (range 24-100 sec) in the active RA
group, 35 sec (range 27-70 sec) in the controlled RA group, and 25 sec (range 20-40 sec) in persons without arthritis. Cor-
responding FDT results for the non-dominant hand were 50 sec (range 22-100 sec), 38 sec (range 24-68 sec), and 29 sec
(22-45 sec), respectively (Table 1). The difference in the FDT results between the two RA groups was non-significant for the
dominant hand (p=0.28) but reached statistical significance for the non-dominant hand (p=0.02). Individuals without arthritis
performed FDT either by dominant or non-dominant hand significantly better than any RA group (p values from 0.013 to
0.0001). FDT results significantly correlated with CDAI in the group of active RA only, with R=0.47/p=0.01 for the dominant
hand and R=0.49/p=0.007 for the non-dominant hand vs. R=0.29/p=0.2, and R=0.4/p=0.08, respectively, in the controlled
RA group. Minimally or non-functioning dominant hand, as predefined by FDT, was observed in 17 of 28 patients with active
RA (61%), 11 of 20 patients (55%) with controlled disease, and 3 of 20 (15%) volunteers with no rheumatic disease.

Conclusion: FDT revealed a significant decrease in hand function in most RA patients. In patients with high or moderate RA
activity, FDT correlated well with CDAI scores, while this correlation was lost in the group of patients with low disease activity
or remission, where 55% of patients still demonstrated a significant loss in the dominant hand function.

Disclosure: A. Shouval: None; A. Levkovitch: None; I. Rosner: None; s. keret: None; I. Rokhyan: None;
B. Tchalabian: None; E. Hof: None; G. Slobodin: None.
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Table 1. Corresponding FDT results for the dominant and non-dominant hand
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Background/Purpose: Studies have demonstrated a link between frailty and chronic inflammation, raising the question of
whether chronic inflammatory diseases like rheumatoid arthritis (RA) may be associated with increased rates of frailty. Our
objective was to evaluate the prevalence of frailty among individuals living with RA compared to the general population
without RA.

Methods: We conducted a population-based cohort study using administrative health data for a Canadian province from
1990 - 2018. A previously validated case definition based on physician billing data was used to assemble an incident cohort
of all cases with RA onset from 1996 - 2008. To capture the health state of individuals living with RA, the baseline date was
defined as 5 years after the index date for RA diagnosis. A random sample of 50% of incident RA cases was included in this
analysis, none of which were used for the derivation of our frailty measure. Each RA individual was matched 2:1 by sex, birth
year, and index year with randomly selected individuals from the general population with no physician visits for any type of
inflammatory arthritis. For controls, the index date was defined as the date of a randomly selected health care encounter
occurring in the same calendar year as the index year of the RA case to which they were matched, and the baseline date
was defined as 5 years after this index date. Frailty was measured using a frailty index (FI), which we previously developed
using a combination of data-driven and consensus-based methods. The FI includes 40 health deficits, the presence of
which was evaluated using administrative health data for the 3 years prior to the baseline date. Each deficit was scored from
0 (absent) to 1 (present) and individual deficit scores were summed and divided by the total number of deficits to produce a
baseline FI score for each individual. Frailty was defined as a baseline FI score > 0.21. We compared the prevalence of frailty
among RA patients and non-RA controls using conditional logistic regression. The number of health deficits present was
compared between RA patients and non-RA controls using negative binomial regression. Multivariable models were strati-
fied by age, sex, and calendar year, and were adjusted for rurality, socioeconomic status, and baseline scores for the
Romano version of the Charlson comorbidity index (CCI).

Table 1. Baseline characteristics of individuals living with rheumatoid arthritis (RA cases) versus age- and sex-matched individuals without inflam-
matory arthritis (non-RA controls).
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Results: Baseline characteristics for RA patients (n=13367) and non-RA controls (n=26734) are shown in Table 1. Baseline
FI scores were significantly higher among RA patients compared to non-RA controls and a greater proportion of RA patients
were considered frail at baseline (Table 1). The odds of frailty were significantly higher among RA patients compared to non-
RA controls, and this relationship was unchanged following adjustment for potential confounders (Table 2). Similar results
were obtained for the number of health deficits present at baseline (Table 3).

Conclusion: Frailty is significantly more common among individuals living with RA when compared to age- and sex-
matched individuals without inflammatory arthritis. Future work will aim to better understand the reasons for these differ-
ences and identify strategies to prevent and treat frailty in RA.

Disclosure: A. Legge: None; D. Lacaille: None.
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Multimorbidity Burden Predicts Lower Likelihood of Remission in
Patients with Rheumatoid Arthritis

Cynthia Crowson, Chanakya Kodishala, Tina Gunderson, Atkinson Elizabeth, Vanessa Kronzer, John Davis, Courtney
Arment, Delamo Bekele, Thomas Mason, Lynne Peterson, Kerry Wright and Elena Myasoedova, Mayo Clinic,
Rochester, MN

Table 2. Conditional logistic regression models for frailty status among individuals with rheumatoid arthritis (RA cases; n=13367) versus matched
individuals without inflammatory arthritis (non-RA controls; n=26734).

Table 3. Negative binomial regression models for the number of health deficits present at baseline among individuals with rheumatoid arthritis
(RA cases; n=13367) versus matched individuals without inflammatory arthritis (non-RA controls; n=26734).
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Background/Purpose: Seropositivity has historically been associated with poor disease outcomes in patients with rheuma-
toid arthritis (RA). Seronegative RA is on the rise and is associated with higher rates of multimorbidity (i.e., 2 or more chronic
conditions). However, little is known about the association between multimorbidity and RA disease activity. We aimed to
assess the association between multimorbidity and RA disease flares and remission.

Methods: This retrospective, population-based study included residents of a geographically well-defined area with
incident RA in 1999-2014 who fulfilled 1987 ACR criteria for RA. Flare/remission were defined using OMERACT def-
initions and were manually abstracted from medical records. Flare was defined as a worsening of disease requiring
initiation, change, or escalation of therapy or documentation of ’flare up’ or ’active’ disease. Remission was defined
as an absence of disease activity (e.g., ’remission’, ’quiescent’, ’no activity’) and/or based on ≤1 tender/swollen joints
and normal inflammatory markers. Multimorbidity at RA incidence was defined using 55 chronic conditions published
previously and was categorized as MM2+ (2 or more comorbidities) or MM5+ (5 or more comorbidities). Binomial
mixed models with random effects accounting for multiple visits per patient adjusted for age, sex, RA duration, sero-
positivity, incidence year, and smoking status were used to assess the association between flare/remission and
multimorbidity.

Results: The study included 625 patients with RA (mean age 55.5 years, 70% female, 88% white, 68% seropositive,
47% current/former smokers, 40% obese). Among 7841 visits over a mean follow-up of 8.7 (SD 4.3) years, 2793 were
in flare (36%) and 1929 (25%) were in remission. Multimorbidity was modestly associated with flare, but these associ-
ations did not reach statistical significance (MM2+: OR 1.22;95% CI: 0.97-1.53, p=0.08; MM5+: OR 1.16; 95%CI
0.94-1.44, p=0.16). Multimorbidity was significantly associated with decreased odds of remission for both MM2+
(OR 0.63; 95%CI 0.46-0.87, p=0.0048) and MM5+ (OR 0.64 [95%CI 0.48-0.87, p=0.0046). Seropositivity was not sig-
nificantly associated with flare (OR 1.13; 95%CI 0.93-1.40; p=0.21) or remission (OR 1.00; 95%CI 0.75-1.34, p=0.99).
Male sex, longer RA duration, and increased age were associated with significantly greater odds of remission and
smoking at baseline was associated with significantly decreased odds of remission. RA duration, increased age, and
increased year of RA index were associated with significantly lower odds of flare and current smoking with significantly
increased odds of flare.

Conclusion: Patients with RA and multimorbidity were less likely to achieve remission. Multimorbidity was a stronger predic-
tor of poor prognosis than seropositivity. These results underscore the importance of considering multimorbidity and not just
seropositivity when assessing prognosis for patients with RA. Further research is needed to elucidate the underlying mech-
anisms of these associations (e.g., whether certain morbidities are associated with poor prognosis, or the impact of patient
complexity on adherence or other issues are playing a role).

Disclosure: C. Crowson: None; C. Kodishala: None; T. Gunderson: None; A. Elizabeth: None; V. Kronzer: None;
J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9; C. Arment: None; D. Bekele: None; T. Mason: None;
L. Peterson: None; K. Wright: None; E. Myasoedova: None.
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Background/Purpose: This clinical study aimed to investigate the relationship between affected joints and the quality of life
(QOL) in patients with rheumatoid arthritis (RA) in Japan.

Methods: We analyzed data from 15,553 RA patients registered in the NinJa database in 2020 to investigate the relation-
ship between affected joints and the quality of life (QOL). QOL was assessed using the EuroQol 5-Dimensions (EQ-5D) ques-
tionnaire. Patients for whom EQ-5D data were acquired were included in this study. The affected joints, based on a 68-joint
count, were categorized into four regions: upper/large, upper/small, lower/large, and lower/small. The presence or absence
of swelling or tenderness in the joints within each region was evaluated as a binary variable. We performed multivariable
regression analysis with EQ-5D scores as the dependent variable. The independent variables included demographic factors
(age, sex), disease duration, pain visual analogue scale (pain VAS), C-reactive protein (CRP) levels, positivity of rheumatoid
factor (RF) and anti-citrullinated peptide antibody (ACPA), scores from the hospital anxiety and depression scale (HADS-A
and HADS-D), modified health assessment questionnaire (mHAQ), Steinbrocker’s stage, and the presence/absence of
swelling or tenderness in the affected joints within each region.

Results: The study included 11,709 RA patients, with a mean age of 67.0 years (SD = 12.9), and 79.2% were women. The
mean disease duration was 14.0 years (SD = 11.2). (Table 1) After adjusting for covariates, the activity of upper/large joints
region (β = -0.02, 95% CI: -0.02 to -0.01, p < 0.01), lower/large (β = -0.03, 95% CI: -0.04 to -0.02, p < 0.01), 65 to 74 years
old (β = -0.03, 95% CI: -0.05 to -0.00, p = 0.02), 75 years old or older (β = -0.05, 95% CI: -0.07 to -0.03, p < 0.01), women
sex (β = -0.01, 95% CI: -0.02 to -0.00, p < 0.01), pain VAS (β = -0.02, 95% CI: -0.02 to -0.02), CRP (β = -0.01, 95% CI:
-0.01 to -0.00, p < 0.01), HADS-A (β = -0.01, 95% CI: -0.01 to -0.01, p < 0.01), HADS-D (β = -0.01, 95% CI: -0.01 to
-0.00, p < 0.01), and mHAQ (β = -0.15, 95% CI: -0.16 to -0.14, p < 0.01) were found to be significantly associated with
lower EQ-5D scores, indicating worse QOL. (Table 2)

Conclusion: In this study, we found significant associations between various factors and QOL of RA patients in Japan. Spe-
cifically, among the demographic factors, being aged 65 or older and female, along with higher scores on pain VAS, elevated
CRP levels, increased scores on HADS-A and HADS-D, and higher mHAQ scores were all associated with decreased EQ-
5D scores, indicating lower QOL. Furthermore, we observed that the presence of swelling or tenderness in the affected joints
within both the upper and lower extremities, particularly in the large joints, was significantly associated with lower EQ-5D
scores. By considering these factors and the specific joint distribution, healthcare professionals can tailor interventions
and treatment strategies to improve the QOL of RA patients, focusing on mitigating pain, reducing inflammation, and
addressing functional limitations associated with affected joints.
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Background/Purpose: Not withstanding modern treatment, some Rheumatoid Arthritis (RA) patients have severe disability
due to persistently high disease activity, joint destruction/deformities and/or comorbidities. Insight into the severity and
nature of their functional limitations is important to treat this subgroup adequately. The aim of this research was to describe
the severity and nature of functional limitations in RA patients with severe functional limitations, according to the Health
Assessment Questionnaire Disability Index (HAQ-DI).

Methods: Baseline data from RA patients with severe functional limitations participating in a randomized controlled trial on
the (cost-)effectiveness of longstanding physical therapy compared to usual care were used (Netherlands Trial Register
NL8238). Participants completed the HAQ-DI, a questionnaire reflecting problems in activities of daily living and consisting
of 20 items divided over eight domains (Dressing and grooming, Arising, Eating, Walking, Personal hygiene, Reaching, Grip-
ping and Usual activities). Each item is scored on a 4-point scale (0-3, no difficulty-unable to perform), with the total HAQ-DI
score ranging from 0-3 (no disability-severe disability). Demographic characteristics were administered and the EuroQol
5-Dimensions 5-Levels (EQ-5D-5L, index score (-0.446-1.000), and Visual Analogue Scale (EQ-VAS, 0-100)) were used to
estimate health-related quality of life.

Results: 215 participants were included (n=194; 90% women, age 58.8 (SD 12.9) years, median disease duration 19 (IQR
9-27) years). The median EQ-5D-5L index and EQ-VAS were 0.6 (0.3-0.7) and 59 (41 -70). The median total HAQ-DI score
was 1.5 (1.1-1.9) and the majority (83%, n=179) had a total HAQ-DI score ≥1, indicating moderate to severe functional lim-
itations. Figure 1 shows the mean HAQ-DI scores per domain and the percentage of patients reporting no/some/much dif-
ficulty or inability to perform daily activities within each domain. More than half of the participants had a domain score ≥1 in all
8 domains (52%, n=111), 24% (n=52) in 7 domains, 13% (n=28) in 6 domains and 11% (n=24) in 5 or less domains. The
domains Personal hygiene and Reaching had the highest percentage of participants with a maximum score of 3 (42%
and 28%).

Figure 1. Mean HAQ-DI scores for each HAQ-DI domain and the percentage of patients that reported to have either no/some/much difficulty or
unable to perform everyday activities represented for each domain.
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Conclusion: In this subgroup of RA patients with severe functional limitations, the majority had limitations in almost all
domains of the HAQ-DI. Mostly, limitations were seen in Personal hygiene and Reaching. In clinical practice, a comprehen-
sive assessment of all areas of daily activities might thus be warranted, as well as shared decision-making between patients
and clinicians to prioritize functional limitations and set personalized treatment goals.

Disclosure: M. van Wissen: None;M. gademan: None; C. van den Ende: None;M. Teuwen: None;W. Peter: None;
D. van Schaardenburg: None; A. den Broeder: None; T. Vliet Vlieland: None; S. van Weely: None.
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Background/Purpose: There is a lack of knowledge about the limitations in activities and participation experienced by a
subgroup of people with rheumatoid arthritis (RA) and severe functional disability, such as those with difficult-to-treat
RA. More insight is essential to optimize their treatment, in particular non-pharmacological care, of which exercise therapy
is an essential element. The International Classification of Functioning, Disability and Health (ICF) offers a common frame-
work to classify functional limitations. Therefore, the aim of the study was to describe limitations in activities and participation
of people with RA with severe functional disability using the ICF as a reference.

Methods: Baseline data from n=206 people with RA and severe disability, participating in an exercise trial were used. In that
trial, the Patient Specific Complaint (PSC) was used as an instrument to identify and quantify limitations in activities and partic-
ipation. For each participant, the three most limited activities as derived from the PSC were linked to the ICF. Two researchers
independently identified meaningful concepts within each PSC activity and linked them to themost specific ICF category within
the "Activities and Participation" component, following standardized linking rules. The frequencies of ICF categories were cal-
culated and compared with activities and participation elements of the Comprehensive and Brief ICF Core Sets for RA.

Results:Of 206 RA patients (90.8% female, 58.7 (12.9) years of age, 1.5 (0.5) HAQ-DI score), 618 PSC activities were linked
to 909 (72 unique) ICF categories. Taking into account all three activities, the five most prevalent ICF categories concerned
the ICF domain Mobility (d4) and included d4501 walking long distances (n=121/909; 13.3%); d4502 walking on different
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surfaces (n=79/909; 8.7%); d451 stair climbing (n=62/909; 6.8%); d4103 changing basic body position from sitting
(n=60/909; 6.6%); and d4401 grasping (n=51/909, 5.6%) (Table 1). Considering the top-5 of the three individual PSC activ-
ities, three additional ICF categories (driving human-powered transportation, manipulating, walking short distances) were
found to be relatively frequent. All of the most frequent ICF categories were included in the ICF RA Core Sets, except for stair
climbing.

Conclusion:Most limitations of patients with RA with severe disability were seen in the ICF domain Mobility. Except for stair
climbing, most of the identified ICF categories were covered by the related sections of the ICF RA Core sets. Clinicians
should thus be aware that some relatively common problems in selected groups of RA patients may not be included in the
Core Sets.

Disclosure: M. Teuwen: None; S. van Weely: None; T. Vliet Vlieland: None; T. Douw: None; M. van Wissen: None;
A. den Broeder: None; D. van Schaardenburg: None; C. van den Ende: None; M. gademan: None.
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Background/Purpose: The risk of aortic stenosis is increased in people with RA and valvular heart disease (VHD) is among
the most over-represented causes of cardiovascular death in RA. Thus, VHD is an under-appreciated extra-articular mani-
festation in RA, whose risk factors in RA are largely unknown. Because aortic and mitral valve disease comprise the majority
of the VHD burden in the U.S., we examined the associations of RA-related clinical variables with the risk of incident aortic
and mitral valve disease in a large cohort of U.S. Veterans with RA.

Methods: We studied participants in the Veterans Affairs RA (VARA) registry, a multicenter, prospective cohort of
U.S. Veterans with RA. Using diagnostic and procedural codes in linked VA, Medicare, and National Death Index data, a
composite VHD outcome was defined as the development of aortic stenosis or insufficiency, non-rheumatic mitral stenosis,
mitral insufficiency, aortic or mitral valve procedural intervention, or death related to aortic or mitral valve disease. Participants
who experienced the VHD outcome prior to enrollment were excluded. Included participants were followed from registry
enrollment to the first of the composite outcome, death, or end of study period (12/2020). RA disease activity was assessed
using DAS28-CRP (DAS28-ESR if missing) and CDAI. From banked serum at enrollment, rheumatoid factor, anti-CCP, and
hsCRP concentrations were measured using nephelometry or ELISA. We examined the association of these RA-related clin-
ical variables with VHD risk in multivariable Cox regression models, adjusting for demographics, BMI, smoking status, hyper-
tension, diabetes, coronary artery disease, and medication (methotrexate, hydroxychloroquine, TNFi, prednisone, statin)
use at baseline.

Results: Among 2,848 eligible participants (mean age 71.6 years, 88%male, mean DAS28 3.8), we observed 128 compos-
ite VHD events over a mean follow up of 6.7 years (IR 6.67 [5.61-7.93] per 1000 person years). The incidence of aortic
(IR 3.72 [2.95-4.68]) and mitral disease (IR 3.25 [2.54-4.16]) were similar. After multivariable adjustment, hsCRP concentra-
tion was significantly associated with incident VHD (Table 1; aHR 1.21 [1.02-1.43] per log unit increase; aHR 1.88
[1.10-3.23] for highest hsCRP quartile). Non-significant trends toward elevated VHD risk were observed in those who were
RF (aHR 1.26 [0.78-2.03]) or anti-CCP positive (aHR 1.27 [0.80-2.03]), whereas higher autoantibody concentrations were
not associated with VHD (Table 2). Referent to participants in DAS28 remission, those with higher DAS28 categories dem-
onstrated trends toward higher VHD risk. DAS28 and CDAI scores, as well as high CDAI disease activity, similarly demon-
strated non-significant trends with VHD risk.
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Table 1. Association of systemic inflammation and composite disease activity measures with incidence valvular heart disease in U.S. Veterans with
rheumatoid arthritis

Table 2. Association of RA-related autoantibody positivity and concentration with the risk of valvular heart disease in rheumatoid arthritis.
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Conclusion: In this prospective RA cohort, baseline systemic inflammation as assessed by hsCRP was associated with a
higher risk of incident VHD. Composite clinical RA disease activity measures were not significantly associated with incident
VHD, though estimates were imprecise and only baseline disease activity measures were evaluated. Continued study is war-
ranted to identify mediators that drive VHD risk in RA.

Disclosure: T. Johnson: None; Y. Yang: None; P. Roul: None; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon
Pharmaceuticals, 5; B. Sauer: None; G. Cannon: None; G. Kunkel: None; B. Binstadt: Sobi, Inc., 5; A. Joseph: None;
K. Wysham: None; A. Lenert: None; G. Kerr: AstraZeneca, 2, Aurinia, 6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2;
A. Reimold: None; M. Duryee: None; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 2, 5.
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Background/Purpose: Our study aimed to estimate the incidence and risk factors of cancer among rheumatoid arthritis
(RA) patients treated with tocilizumab (TCZ) and followed for five years in the French registry (REGATE), which assessed
the effectiveness and safety of TCZ.

Methods:We specifically focused on solid cancers, hematological malignancies, and skin cancers including non melanoma
skin cancers (NMSC). To collect these data, we developed a pre-defined data collection form and distributed it to participat-
ing centers that reported malignancies in REGATE. To identify potential risk factors associated with cancer, we performed a
univariate analysis and a multivariate analysis using logistic regression analysis.

Results: Our study included 1496 patients with RA who were treated with TCZ for a mean duration of 32.0 (±22.0) months
and followed for an average of 47 (±15.2) months, resulting in a total exposure of 3990.9 patient-years (PY). Of these
patients, 63 (4.2%) were diagnosed with a total of 75 cancers during the follow-up period (35 solid neoplasms, 11 hemato-
logical malignancies, 3 melanomas, and 26 NMSC). The overall incidence of cancer excluding NMSC was 8.3 /1000 PY,
which was calculated after excluding patients who developed cancer more than 90 days after the last TCZ administration
Our multivariate analysis revealed that high age (OR=1.06 [1.03-1.09], p=0.001) and smoking exposure (OR=2.80
[1.38-5.68], p=0.004) were independent risk factors for the group of cancers excluding NMSC.

Conclusion: Our study identified an incidence of cancer comparable to that observed in RA patients treated with other
bDMARD and no other risk factor than those known in the general population
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Background/Purpose: Rheumatoid arthritis (RA) related lung manifestations have a significantly impact the morbidity and
mortality. Male gender and RF/ACPA positivity are known risk factors but so far, no specific biomarkers, which could predict
the future development of lung involvement in RA have been identified. We aimed to explore if proteome signature in periph-
eral blood and sputum differs in RA patients with and without lung involvement and if possible, biomarkers for RA-related
lung disease could be identified.
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Methods: Peripheral blood and sputum samples were obtained from RA patients with (n=33, 73% female, mean age
68 years, 94% ACPA positive) and without (n=7,100% female, mean age 69 years, 86% ACPA positive) pulmonary manifes-
tations in a single-centre explorative and cross-sectional study. A simultaneous proteome analysis targeting 92-plex inflam-
matory proteins in peripheral blood and in sputum was performed using proximity extension immunoassay (PEA)
(Proteomics, Uppsala, Sweden) (ref). The associations between the levels of possible biomarkers and lung involvement were
studied using logistic regression analysis.

Results: Significant differences between the groups were found for the levels of eight proteins in blood and for four proteins
in sputum. Separate logistic regression models revealed significantly increased levels of 4 proteins in plasma: IL8, 4EBP1,
SIRT2, and ST1A1 with an OR of having RA related lung involvement of 2,9-9,9. Additional 5 proteins (IL12B and FGF19
in plasma, and IL17A, CXCL5 and DNER in sputum) were associated with significantly lower risk of lung involvement
(OR 0,1-0,3) (Figure).

Conclusion: The results from this study confirm the feasibility of proximity extension immunoassay (Proteomics) for prote-
ome analysis in peripheral blood and sputum in RA patients with or without lung involvement. The difference in proteomics
signature in blood and sputum indicate the analysis may be applied in the search for effective predictors of RA related lung
diseases. Despite limitations we identified a number of promising biomarkers of lung involvement in RA in blood and sputum.
Ref. Assarsson E, Lundberg M, Holmquist G, et al. Homogenous 96-plex PEA immunoassay exhibiting high sensitivity,
specificity, and excellent scalability. PLoS One. 2014 Apr 22;9(4):e95192.

Baseline disease and treatment characteristics
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Background/Purpose: The atherogenic index of plasma (AIP) is a novel marker to identify cardiovascular disease. Recently,
AIP was reported to be related to long-term cardiovascular disease risk in women with systemic lupus erythematosus (SLE)
and rheumatoid arthritis (RA). We aimed to evaluate if RA-patients with high AIP present a higher prevalence of carotid pla-
que than patients with RA and low AIP.

Methods: A cross-sectional and comparative study including RA-patients aged 40 to 75 who fulfilled the ACR/EULAR 2010
classification criteria for RA. Patients with previous cardiovascular disease were excluded. Carotid ultrasound was per-
formed on all study participants. The presence of carotid plaque (CP) was defined as diffuse carotid intima-media thickness
(cIMT) ≥1.2 mm or focal thickness ≥0.5 mm. Subclinical atherosclerosis was defined as the presence of CP or an increased
cIMT (≥0.8mm). Cardiovascular disease risk was evaluated using 6 algorithms: ACC/AHA 2013, FRS-Lipids, FRS-BMI,

Biomarkers predicting lung involvement in rheumatoid arthritis
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RRS, QRISK3, and SCORE2. AIP was defined by log (TG/HDL-C) mg/dL, and levels ≥0.21 were considered as high AIP.
Patients were divided into two groups according to AIP levels. The distribution between groups was assessed with the
Kolmogorov-Smirnov test. Comparisons with Chi-square or Fisher’s exact test and Student’s t-test or Mann Whitney’s
U-test, accordingly. A value of p≤0.05 was considered statistically significant.

Results: A total of 144 patients with RA were included, most of which were women (n=133, 94%). There was no difference
between sex, traditional cardiovascular risk factors, disease activity, or disease duration between patients with high AIP and
those RA-patients with low AIP (Table 1). The prevalence of CP (37.5% vs 25.0%, p=0.106) and overall subclinical athero-
sclerosis (58.3% vs 62.5%, p=0.609) was similar between groups (Table 1). However, the prevalence of increased cIMT
was higher in RA-patients with high AIP (29.2% vs 54.2%, p=0.002). Cardiovascular risk was increased in patients with high
AIP using FRS-Lipids Score (7.6 vs 9.6, p=0.037) and RRS (1.5 vs 1.5, p=0.009) (Table 2).

Conclusion: The prevalence of increased cIMT was higher in RA-patients and had a high atherogenic index of plasma (AIP).
AIP could be a helpful marker for the early identification of patients with increased cIMT.

Table 1. Demographic characteristics.
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Table 2. Cardiovascular risk algorithms.
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Figure 1. Kaplan-Meier analysis of sex factor. Shades of the curves shows 95% confidential intervals.

Figure 2. Variable selection using the least absolute shrinkage and selection operator (LASSO) model and results from Cox model. (A) LASSO
model coefficient profiles of the 33 candidate variables. (B) Cross-validation in the LASSO model. The error bars represent the partial likelihood
deviance standard error (SE). (C) Forest plot of hazard ratio according to Cox model.
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Background/Purpose: Rheumatoid arthritis (RA) poses significant challenges for patients in China due to prolonged dis-
ease duration prior to a definitive diagnosis, resulting in comorbidities and increased mortality rates in RA management.
Although the ACR/EULAR guideline has identified certain laboratory results as poor prognostic factors (PPFs), their availabil-
ity is limited in community-based centers, particularly in rural areas. Moreover, comprehensive patient follow-up remains a
challenge. Consequently, the utilization of readily accessible baseline data assumes paramount importance in the nation-
wide management of RA. This study seeks to predict mortality rates by leveraging baseline data obtained from a nationwide
cohort of RA patients.

Methods: The clinical data utilized in this study were obtained from the database of the Chinese Registry of Rheumatoid
Arthritis (CREDIT), while the survival outcome data were from the Chinese Center for Disease Control and Prevention. The
datasets were linked based on the diagnosis ID, and the baseline data were extracted based on the first recorded follow-
up date. Data cleaning was performed to ensure data quality. To identify the most crucial features, the least absolute shrink-
age and selection operator (LASSO) technique was employed. Subsequently, two modeling approaches, the Cox propor-
tional hazards model (Cox model) and random survival forest (RSF), were simultaneously applied to develop predictive
models using the selected features. The performance of these models was evaluated by Harrell’s concordance index
(C-index) and compared.

Results: The registry was initiated on October 9, 2003, and is currently ongoing. Survival outcomes were collected until
December 31, 2021, with no loss to follow-up observed. A total of 49,318 patients (Mean age: 51.96 (IQR: 44.00-61.00);
Female sex: 39.841, 80.78%) diagnosed with RA from 125 medical centers across China were included in this study.
1,648 deaths were recorded, while 47,670 patients remained under observation (Figure 1). The LASSO technique identified
9 variables within 1 standard error, which were utilized in model construction. Notably, the variables demonstrating signifi-
cant importance were sex, smoking status, stroke, and the presence of associated interstitial lung disease (ILD), as evi-
denced by the beta coefficients in the Cox model and the Variable Importance (VIMP) in the RSF model (Figure 2 and 3).
The Cox model exhibited a C-index of 0.831 (95% confidence interval [CI]: 0.808-0.852), while the RSF model achieved a
C-index of 0.879 (95% CI: 0.829-0.916).

Conclusion: This study shows that the risk of mortality in RA patients can be predicted based on demographic factors and
comorbidities from baseline data. Specifically, male sex, smoking, stroke, and the presence of associated ILD were identified
as factors associated with a higher risk of mortality. Both the Cox model and RSF proved to be effective methods for

Figure 3. Random survival forest (RSF) model. (A) Out-of-bag (OOB) error rate to number of trees. (B) Bar plot of variable importance (VIMP).
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mortality prediction while the RSF model exhibited higher accuracy but lower explainability. Future research could focus on
exploring the prediction of comorbidities within the same cohort, further enriching our understanding of their impact on mor-
tality risk in RA patients.

Disclosure: K. Huang: None;M. Li: None; C. Yu: None; N. Jiang: None; J. zhao: None;Q. Wang: None; P. Yin: None;
X. Tian: None; M. Li: None; X. Zeng: None.
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Background/Purpose:We have previously shown that PROMIS-29 physical (pain, fatigue) and emotional (depression, anx-
iety) symptom clusters can be used to identify 4 distinct early RA patient sub-groups, and that patient sub-groups with
higher emotional symptoms experienced greater physical and emotional symptom burden despite all receiving conventional
RA treatment with MTX over 6-months follow up. Here, we examine whether these 4 identified patient subgroups also follow
distinct trajectories of disease activity over the first 6 months of MTX therapy.

Methods: Data were from adults with newly diagnosed early RA (symptoms < 1 year) enrolled in the Canadian Early Arthritis
Cohort (CATCH) study who were initiating treatment with MTX for the first time and had complete clinical and PRO measures
at baseline, 3- and 6-month follow up. PROMIS-29 anxiety, depression, fatigue, and pain scores were used to classify patients
into 4 patient sub-groups using latent transition analysis: Group 1: Minimal Sx; Group 2: Mild Physical + emotional Sx;
Group 3: Moderate-Severe Physical Sx; and Group 4: Moderate-Severe Physical + emotional Sx. Linear mixed effects
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regression was used to estimate trajectories of CDAI disease activity over the first 6 months of MTX treatment across groups
adjusting for age, sex, race, education, smoking status, obesity, comorbidities, serology status and symptom duration.

Results: The sample included 310 early RA patients initiating MTX treatment for the first time. Participants had amean age of
56, CDAI of 29.3, and symptom duration of 5 months; 67% were women and 78%were White. At baseline, average disease
activity was high across all 4 patient groups though mean CDAI scores were highest for patients in Group 3 (Moderate-
Severe Physical Sx) (mean (sd) CDAI: 29.2 (12.7)) and Group 4 (Moderate-Severe Physical + emotional Sx) (mean
(sd) CDAI: 32 (14.0). Disease activity improved for all groups over 6-months of treatment with MTX though not to the same
degree across groups. Compared with patients in Group 1 (Minimal Sx), mean CDAI was nearly 3 points higher for partic-
ipants in Group 2 (Mild Physical + emotional Sx) was nearly6-points higher for Group 3 (Moderate-Severe Physical Sx)
and nearly 11 points higher for Group 4 (Moderate-Severe Physical + emotional sx) (FIGURE).

Conclusion: We found that despite being treated with the same conventional RA MTX treatment, early RA patients dis-
played varying levels of physical (pain, fatigue) and emotional symptoms [anxiety, depression] and that these symptom clus-
ters could be used to identify distinct patient sub-groups with substantial differences in disease activity over 6-months of
follow up. Results suggest that both the presence and intensity of physical symptoms plus the levels of anxiety and depres-
sion may indicate more complex subtypes of RA with a less favorable prognosis. Evaluating both physical and emotional
symptoms at the time of diagnosis may help providers better tailor RA treatment by potentially combining medications and
supportive interventions that reduce overall symptom burden and improve treatment outcomes and QOL.

Disclosure: S. Bartlett: Janssen, 6, Merck/MSD, 2, 6, Novartis, 2, Organon, 1, 6, PROMIS Health Organization, 4, San-
doz, 2, 6; C. Bingham: None; O. Schieir: None;M. Valois: None; G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed
Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6; L. Bessette: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol

Predicted change in CDAI over the first 6 months of MTX therapy in adults with new-onset RA (n=310).
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Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius Kabi, 2, 6, Gilead, 2, 5, 6, JAMP Pharma, 2, 5, 6, Janssen, 2, 5, 6, Novar-
tis, 2, 5, 6, Organon, 2, 6, Pfizer, 2, 5, 6, Sandoz, 2, 6, Sanofi, 2, 5, 6, Teva, 2, 6, UCB, 2, 5, 6, UCBA, 5; J. Pope: AbbVie,
1, 2; D. Tin: None; C. Thorne: Abbvie, 1, Biogen, 2, Nordic Pharma, 1, Pfizer, 1, 5, Roche, 1, Sandoz, 1, 2;
G. Hazlewood: None; C. Hitchon: Astra Zeneca, 1, Pfizer, 5; E. Keystone: AbbVie/Abbott, 2, 6, Amgen, 2, 6, celltrion,
2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6, Samsung Bioepsis, 2, sandoz, 2, 6; V. Bykerk: Abbvie, 2, BMS,
2, Pfizer, 2.
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Background/Purpose: Tender and swollen joints counts may be differentially affected in rheumatoid arthritis (RA) patients
with obesity. A prior study demonstrated an association between increased BMI and swelling of the lower extremity joints
(Ranganath et al. 2019). To our knowledge, there are no publications describing the impact BMI has on musculoskeletal
ultrasound (MSUS) measures of the upper and lower extremity (UE and LE) joints. This study aimed to examine the associ-
ation of BMI with clinical and MSUS joint assessments of the UE/LE joints in a large cohort of RA patients.

Methods: We examined a cross-sectional cohort of 268 patients meeting American College of Rheumatology 2010 RA
classification criteria who completed screening visits for clinical trials. Patients were grouped by BMI: < 25, 25 to 30, and
≥ 30. Demographic data and DAS28/ESR were collected including 28 and 44 tender and swollen joint counts (TJC28,
SJC28, TJC44, SJC44). Following the LAJAX protocol (Ben-Artzi et al. 2021), grayscale and power Doppler ultrasound
(GSUS and PDUS) images were obtained from 34 joints: bilateral radioulnar joint midline of the wrists, proximal interphalan-
geal joints, interphalangeal joints, metacarpophalangeal joints, knees, and metatarsophalangeal joints (excluding MTP1).

Table 1. Number of upper and lower extremity joints analyzed per composite joint characteristic across BMI. BMI = body mass index, N = number,
GSUS = grayscale ultrasound, PDUS = power Doppler ultrasound, TJC28 = 28 tender joint count, SJC28 = 28 swollen joint count, TJC44 = 44
tender joint count, SJC44 = 44 swollen joint count.
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Each image was scored on a scale of 0-3. For joints with multiple views, the highest PDUS and GSUS score was used.
Joints were categorized as either UE or LE. GSUS and PDUS scores were calculated by taking the average of all individual
joint scores per UE or LE group. SJC and TJC scores were calculated using the proportion of swollen or tender joints out
of all joints per UE or LE group. Differences between UE and LE joints for both ultrasound (GSUS and PDUS) and clinical joint
measures (TJCs and SJCs) were calculated across BMI groups using t-tests. For each joint assessment, interaction effects
were tested between UE/LE joint categories and BMI via analysis of variance (ANOVA).

Results: Within the cohort, mean age was 54.8 years, 90.2% were female, 45% Caucasian, 78.7% seropositive and mean
disease duration was 11.9 years. Patients overall had moderate disease activity with an average DAS28/ESR of 4.8. A total
of 11,792 joints were examined by MSUS and/or joint counts. A breakdown of the UE and LE joint distribution per measure
among BMI groups is shown in Table 1. Analyses comparing UE versus LE joints demonstrated a higher MSUS burden
(GSUS and PDUS) in the UEs regardless of BMI (Figure 1) (p< 0.05), although there was not a significant UE/LE by BMI inter-
action (p>0.05). For SJC28 and SJC44 the UE/LE difference was significantly different across BMI categories (p< 0.05 for
interaction). Normal weight patients had significantly higher joint swelling in the UEs (both p< 0.03), but this was not seen
for overweight or obese patients (all p>0.05). Significant differences in individual joints of TJC28 for UE/LE were observed
across BMI groups (p=0.02).

Conclusion: We observed a significant differential effect of BMI in the UE versus LE comparisons for clinical joint assess-
ments (TJC 44, SJC 28, and SJC44), which are thought to be more subjective measures. However, for more objective mea-
surements of joints by MSUS (PDUS and GSUS), this differential effect of UE/LE across BMI was not seen.

Disclosure: N. Morris: None; E. Saab: None; L. Chen: None; J. Brook: None; G. S Kaeley: Abbvie, 5, Gilead, 5, Jans-
sen, 5; D. Elashoff: None; V. Ranganath: Bristol-Myers Squibb(BMS), 5, mallinckrodt, 5.

Figure 1. Upper versus lower extremity joints across BMI categories for musculoskeletal ultrasound measures and joint counts. N.S. = ANOVA not
significant (p > 0.05), * = significant difference (p < 0.05), LE = lower extremity, UE = upper extremity, CI = confidence interval, BMI = body mass
index, N = number, GSUS = grayscale ultrasound, PDUS = power Doppler ultrasound, TJC28 = 28 tender joint count, SJC28 = 28 swollen joint
count, TJC44 = 44 tender joint count, SJC44 = 44 swollen joint count.
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Background/Purpose: Rheumatoid arthritis (RA) patients with obesity are less likely to respond to therapy and achieve
remission. Obesity is a known driver of inflammatory processes and is also associated with conditions such as osteoarthritis,
fibromyalgia, and other comorbid conditions. The objective of this study was to comprehensively examine various disease

Table 1. Demographic characteristics and disease activity among BMI categories. BMI = body mass index, SD = standard deviation, RF = rheu-
matoid factor, ACPA = anti-cyclic citrullinated peptide, GSUS = grayscale ultrasound, PDUS = power Doppler ultrasound, TJC28 = 28 tender joint
count, SJC28 = 28 swollen joint count, TJC44 = 44 tender joint count, SJC44 = 44 swollen joint count, DAS28/ESR = 28 joint disease activity
score with erythrocyte sedimentation rate, DAS44/ESR = 44 joint disease activity score with erythrocyte sedimentation rate, HAQ-DI = Health
Assessment Questionnaire Disability Index, and RAPID3 = Routine Assessment of Patient Index Data 3.
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activity measures (composite clinical measures, patient surveys, and musculoskeletal ultrasound (MSUS)) across BMI in a
large RA cohort. Prior studies evaluating this question have been small with conflicting findings.

Methods: Clinical and MSUS data were obtained from 268 RA patients meeting American College of Rheumatology 2010
RA classification criteria who completed screening visits for RA clinical trials at an academic center. Patients were grouped
by BMI categories: < 25, 25 to 30, and ≥ 30. Laboratory measurement of erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), anti-cyclic citrullinated peptide (ACPA) and rheumatoid factor (RF) levels were performed. 28- and 44-joint
count Disease Activity Scores using ESR (DAS28/ESR and DAS44/ESR), Health Assessment Questionnaire Disability Index
(HAQ-DI) and Routine Assessment of Patient Index Data 3 (RAPID3) scores were calculated. Grayscale and power Doppler
ultrasound (GSUS and PDUS) scores were calculated using the LAJAX 34 joint protocol (Ben-Artzi et al. 2021). Images were
scored semi-quantitatively on a scale of 0–3. Total PDUS and GSUS scores were calculated via summation of all 34 joint
scores (range 0–102). Demographic and clinical characteristics were categorized across BMI groups using the Kruskal-
Wallis test (KW) for continuous variables and chi-square tests for categorical variables. Multiple linear regressions were used
to assess factors influencing PDUS and GSUS.

Results: Demographics were similar across BMI categories except for race/ethnicity (p=0.02). GSUS and PDUS scores sig-
nificantly differed across BMI groups, with obese patients showing the lowest MSUS activity (p< 0.001 and p=0.001,
respectively). DAS28/ESR, DAS44/ESR, TJC28, TJC44 were not different across BMI. However, SJC28 and SJC44 were
significantly different across BMI groups and numerically lower in BMI >30. RAPID3 demonstrated a significant difference
across BMI where obese patients were numerically lower, while HAQ-DI did not differ. In the regression models, BMI was
significantly negatively associated with PDUS and GSUS after accounting for demographic characteristics, DAS28/ESR,
disease duration, and seropositivity. In these models race, sex, smoking, seropositivity and DAS28/ESR were also signifi-
cantly associated with MSUS findings.

Conclusion: In this large cohort of RA patients, DAS28/ESR and DAS44/ESR were similar across BMI categories. However,
active synovitis as measured by PDUS and GSUS scores were independently negatively associated with BMI, after account-
ing for DAS and other demographic factors. These results suggest there is less MSUS joint inflammation in obese patients,
which is consistent with prior findings of reduced radiographic damage observed in obese RA patients. Further study is war-
ranted to confirm these findings.

Disclosure: N. Morris: None; E. Saab: None; L. Chen: None; J. Brook: None; G. S Kaeley: Abbvie, 5, Gilead, 5, Jans-
sen, 5; D. Elashoff: None; V. Ranganath: Bristol-Myers Squibb(BMS), 5, mallinckrodt, 5.
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Background/Purpose: With the advent of new therapies and increasing life expectancy, there is a rising number of older
adults living with rheumatoid arthritis (RA). Patients with RA are at a higher risk for developing frailty1, and frailty in RA has
been linked with increased risk of hospitalization2. However, little is known regarding the association between frailty status
and a patient’s hospitalization outcomes. Our study investigated whether frailty increases risk for readmission and inpatient
mortality in RA patients.

Methods: Using the 2018 Nationwide Readmissions Database, we identified adult patients (age ≥18 years) admitted with a
primary or secondary diagnosis of RA (using ICD 10 codes) between January to June 2018. Utilizing validated claim-based
Hospital Frailty Score3, patients’ frailty risk score was calculated at the time of index admission and individuals were catego-
rized into frail (score ≥ 5) and non-frail (score < 5) groups. Our primary outcome of interest was risk of readmission following
discharge after index hospitalization. Secondary outcomes of interest included inpatient mortality, prolonged length of

Baseline patient demographics, hospital characteristics, and comorbidities at time of index hospitalization by frailty status
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admission (≥ 7 days), mean days to readmission, and costs of hospitalization. We used descriptive statistics to compare
patient demographics, admission characteristics, and hospital characteristics at index hospitalization in frail vs non-frail
groups. Multivariable Cox proportional hazard analysis was performed to evaluate the independent effect of frailty on read-
mission after controlling for age, sex, household income, hospital characteristics (teaching status, capacity, location), and
Elixhauser comorbidities index.

Results: 133,187 patients with RA met our inclusion criteria. Of these, 64,131 (48.15%) patients were categorized as frail,
and 69,056 (51.85%) patients were non-frail. Frail patients were older, female, predominantly with Medicare coverage,
and had higher Elixhauser comorbidity index (Table 1). Frail patients had a higher rate of readmission (56.60%) compared
to the non-frail group (30.61%). After readmission, frail patients also had significantly higher inpatient mortality compared
to non-frail patients (3.36% vs 0.39%, p < 0.005) and a longer length of stay (7.82% vs 26.24%, p < 0.005) (Table 2). On
multivariate analysis, frailty was independently associated with a 9% increased risk of readmissions (adjusted hazard ratio,
1.09; 95% confidence interval, 1.08 – 1.11) (Table 3).

Conclusion: Frailty is associated with a higher risk of readmissions in patients with RA. In addition, frail patients with RA have
higher likelihood for poorer outcomes after hospitalization (such as increased inpatient mortality) relative to non-frail patients.
These findings are crucial in identifying hospitalized patients with RA who are at a higher risk of worse outcomes. Future
studies should explore modifiable factors to mitigate these risks.

Cox Proportional Hazard Analysis Evaluating Risk of Readmission by Frailty Risk Score

Longitudinal hospital based related outcomes in patients with RA
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Background/Purpose: Rheumatoid Arthritis (RA) is one of inflammatory arthritis, and this autoimmune-mediated polyarthri-
tis results in structural joint destruction. Articular bone erosion leading to joint destruction in RA is caused by bone resorption
of osteoclasts activated by synovial inflammation. Joint damage is usually evaluated by imaging studies, but there are few
reports in which joint damage was assessed by bone resorption markers that reflect osteoclast activity. Tartrate-resistant
acid phosphatase (TRACP) 5b is a bone resorption marker localized only in osteoclasts and is released during bone resorp-
tion, so it directly reflects the number and active state of osteoclasts. Recently, serum levels of TRACP-5b have been
reported to correlate with the severity of radiographic damage and the number of articular bone erosion of computed
tomography in RA patients. However, the relationship between TRACP-5b and joint damage progression is still
unclear. Therefore, we investigated whether TRACP-5b is useful for evaluating the progression of articular damage in RA.

Methods: 37 RA patients were registered, who filled RA criteria 2010, were premenopausal women and men younger than
55 years at enrollment (M0), didn’t have metabolic bone diseases or malignancies, were in the treatment with DMARDs, and
were followed up until month 12 (M12). Serum TRACP-5b level measurement and radiographic joint damage assessment
were performed at M0 and M12. A significant decrease in TRACP-5b titers was defined as a decrease of 12.4% (the mini-
mum significant change; MSC) or more in one year. Radiographic remission of join damage was defined as yearly modified
total Sharp score (mTSS) progression below 0.5. Their medical records were reviewed retrospectively.

Results: Subjects at M0 were 31 female, were median age 45.7 years with 5.4 years of disease duration, and were treated
with MTX, glucocorticoid, biological/targeted synthetic DMARD and bisphosphonate/denosumab (n=30, 9, 12 and
6, respectively). RA disease activity of median SDAI was 3.29 at M0 and 4.09 at M12 (p=0.670), and median mTSS changed
from 15 to 14 (p=0.027). Serum TRACP-5b titers (median) were 253 mU/dl at M0 and 294 at M12 (p=0.672). TRACP-5b
levels at M0 and M12 didn’t correlated with mTSS at M0 and M12. Increases in TRACP-5b titers between M0 and M12 were
positively correlated with changes in erosion score of mTSS (ρ=0.5166; p=0.0011). 20 of 37 subjects (54.1%) achieved
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remission in radiographic evaluation. In univariate analysis, increases in TRACP-5b titers were negatively associated with
radiographic remission (OR=0.980; 95% confidence interval: 0.961-0.993, for each 1 mU/dl increase in TRACP-5b titers;
p=0.001). Only 9 of 37 patients showed significant decreases in TRACP-5b titers. 8 of these 9 patients (88.9%) had radio-
graphic remission, but only 42.9% of 28 cases without TRACP-5b decreases showed structural remission (p=0.027).

Conclusion: Changes in serum TRACP-5b levels were related to aggravation of joint damage in RA during treatment.
TRACP-5b is useful for assessing progression of RA joint destruction. In the absence of significant TRACP-5b reduction,
joint damage progresses in about 60% of RA patients.

Disclosure: T. Owada: None; T. Kobayashi: None; A. Tanaka: None; K. Ikeda: None; H. Hirata: None; M. Arima:
None; K. Kurasawa: None; Y. Fukushima: None.

Abstract Number: 1290

Development of a Genetic Risk Score for Pain in Rheumatoid Arthritis

Katie McMenamin1, Kristin Wipfler2, Austin Wheeler3, Grant Cannon4, K Wysham5, Brian Sauer6, Bryant England3,
Kaleb Michaud3, Ted R Mikuls7 and Joshua Baker8, 1Boston University, Boston, MA, 2FORWARD, The National Databank
for Rheumatic Diseases, Omaha, NE, 3University of Nebraska Medical Center, Omaha, NE, 4University of Utah and Salt
Lake City VA, Salt Lake City, UT, 5VA Puget Sound/University of Washington, Seattle, WA, 6Salt Lake City VA/University of
Utah, Salt Lake City, UT, 7Division of Rheumatology and Immunology, University of Nebraska Medical Center, Omaha,
NE, 8University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Pain in rheumatoid arthritis (RA) is multifactorial and involves processes beyond inflammation such
as peripheral and central pain processing. Several genes have been associated with pain processing through studies of
fibromyalgia (FM), but it is largely unknown how genetics may affect pain in other rheumatic diseases. The aim of this study
was to determine if single nucleotide polymorphisms (SNPs) associated with FM also have an impact on pain and disease
activity in patients with RA.
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Methods: Participants with RA with whole genome SNP data were included from two independent cohorts: 1) FORWARD
(National Data Bank for Rheumatic Diseases) and 2) Veterans Affairs RA registry (VARA). Linear regression was used to
determine the relationship between 30 individual SNPs previously associated with FM (Jannsen et al. An Acad Bras Ciênc.
2021) and baseline pain scores in FORWARD adjusting for age, sex and race. A genetic risk score (GRS) was generated
using all 30 SNPs, weighted by the coefficients for each SNP from this regression. Linear regression was then used to
assess the relationship between the GRS and cross-sectional (baseline) pain (visual analogue scale, range 0-10) in FOR-
WARD (training dataset) and VARA (validation dataset). Similarly, the association of GRS with pain during longitudinal
follow-up was determined using regression with generalized estimating equations adjusting for age, sex and race. In addi-
tion, the associations between GRS and disease activity, at enrollment and during longitudinal follow-up in each study were
determined.

Difference in baseline mean VAS pain score by quartile of genetic risk score for FORWARD (training) and VARA (validation) cohorts

Genetic risk score quartile and disease activity score at baseline and throughout all observations for FORWARD (training) and VARA (validation)
datasets
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Results: This study included 765 patients from FORWARD (mean age 56.8 years, 89.4% female) and 2176 from VARA
(mean age 71.7 years, 11.0% female). Several SNPs were associated with pain scores in each cohort, but no single SNP
was associated in both cohorts. For example, VARA participants with the homozygous major allele of the BDNF rs6265
polymorphism (brain-derived neurotrophic factor) had less pain [B: -2.16 (95% CI: -4.06, -0.25, p=0.02)] compared to those
with the homozygous minor allele, but a similar association was not observed in FORWARD.FORWARD participants with a
higher GRS had significantly more pain, with those in the highest quartile having higher baseline pain scores [+2.44 (95% CI:
(1.91, 2.97) p< 0.01 (range 0-10)] (Figure). VARA participants in the greatest quartile of GRS also had modestly higher base-
line pain scores [+0.54 (95% CI: 0.20, 0.89), p< 0.01]. Participants in the highest GRS quartile from both cohorts also had
significantly greater pain scores throughout follow-up. The GRS was associated with higher baseline and longitudinal
patient-reported disease activity as measured by the PAS-II (FORWARD) and RAPID3 (VARA) (Table).

Conclusion: A genetic risk score based on previously identified pain-related SNPs modestly predicted greater pain in an
external independent cohort. These observations suggest that more comprehensive genetic scores may eventually provide
meaningful clinical value in understanding pain in RA patients. More accurate prediction may be possible through more
advanced methods such as machine learning and with an increasing understanding of the genes involved in pain
processing.

Disclosure: K. McMenamin: None; K. Wipfler: None; A. Wheeler: None; G. Cannon: None; K. Wysham: None;
B. Sauer: None; B. England: Boehringer-Ingelheim, 2, 5; K. Michaud: None; T. Mikuls: Elsevier, 9, Horizon Therapeu-
tics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Baker: CorEvitas, 2, Cumberland
Pharma, 2, Horizon Pharmaceuticals, 5.
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Background/Purpose: Patients (pts) with RA are at an increased risk of major adverse cardiovascular events (MACE) and
malignancies vs the general population.1,2 However, risk factors for MACE and malignancy in pts with RA may differ by geo-
graphic location; to date, limited real-world data (RWD) assess this. Thus, this study aimed to identify risk factors for MACE
and malignancy (including non-melanoma skin cancer) in pts with RA using RWD in Japan.

Methods: This was a cohort study of pts with RA using a RW database (electronic medical records, claims, and discharge
abstract data) of medical institutions in Japan (maintained by the Health, Clinic, and Education Information Evaluation Insti-
tute; supported by the RWD Co. Ltd). Eligible pts from January 2013–December 2021 had ≥ 1 RA diagnosis, were aged
≥ 18 years, were prescribed ≥ 1 RA drug, had no psoriasis diagnosis, and had a record after the index date. For the MACE
cohort, pts had no myocardial infarction or stroke diagnosis ≤ 31 days before index. For the malignancy cohort, pts had no
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malignancy diagnosis < 1 year before index. Outcomes were the incidence of initial MACE and malignancy during follow-up
(up to July 1, 2022). Known/exploratory risk factors/variables, including demographics, comorbidities, medications, admin-
istration of imaging techniques (eg X-rays), and laboratory tests, were selected using Cox regression models.A sequential
variable selection technique with univariate analysis, variance inflation factors, and correlation coefficients was used to select
exploratory risk factors. Sensitivity analyses were conducted with and without using laboratory tests as risk factors to identify
consistent findings. Adjusted hazard ratios with 95% confidence intervals were calculated.

Results: Across MACE (16,012 pts) and malignancy (14,545 pts) cohorts, most pts were female (64.69–66.90%) and aged
≥ 65 years (69.78–68.88%); the most common comorbidities (all ≥ 29.60%) were hypertension, hyperlipidemia, and malig-
nancies (MACE cohort only; Table). In total, there were 214 MACE over 43,964.7 pt-years (PY; incidence rate [IR] 0.49/100
PY) and 315 malignancies over 40,251.6 PY (IR 0.78/100 PY). Significant variables associated with increased MACE risk
were male sex, older age, hypertension, renal disease, cerebrovascular disease, and X-ray administration (Fig 1). Significant
variables for increased malignancy risk were male sex, older age, NSAID use, emphysema, serious infection, history of
malignancies, and X-ray administration; steroid use and fracture diagnosis were significant for reduced malignancy
risk (Fig 2).
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Conclusion: In pts with RA in RW settings in Japan, male sex, older age, and X-ray administration were associated with
increased risk for MACE and malignancies. Hypertension and cerebrovascular disease increased MACE risk; emphysema
increased malignancy risk. Missing data may have reduced potential associations, eg BMI/smoking. 1. Aviña-Zubieta et al.
Ann Rheum Dis 2012; 71: 1524–9 2. Simon et al. Arthritis Res Ther 2015; 17: 212 Study sponsored by Pfizer. Medical writ-
ing support provided by L Rodgers, CMC Connect; funded by Pfizer.
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Background/Purpose: Lipid metabolism impacts immune cell plasticity, activation, differentiation, and function, making the
analysis of the lipidomic profile crucial in understanding chronic inflammatory diseases like Rheumatoid Arthritis (RA). High
throughput metabolomic techniques offer a comprehensive view of lipid metabolism and can contribute to characterizing
the pathogenesis of RA.

This study aimed to analyze the lipidomic profile in the serum of RA patients, examine its association with disease activity,
and investigate how biological and targeted synthetic therapies modulate this profile.

Methods: A total of 250 consecutive RA patients participated, providing serum samples and clinical data (disease activity,
acute phase reactants, autoimmune profile). Nightingale LTD’s nuclear magnetic resonance (NMR) spectroscopy, covering
over 200 lipid markers, was used to analyze the lipidomic profile. Additionally, a subgroup of active RA patients underwent
prospective monitoring after receiving biologics (anti-TNF: n=50, anti-IL6R: n=15) or JAK inhibitors (JAKi: n=20). Serum
samples collected before and after therapy evaluated changes in the lipid and clinical profiles. In vitro studies using an oil
red staining assay examined lipid accumulation in HepG2 liver cells treated with serum from RA patients with varying disease
activity.
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Results: RA patients were divided into high (68), moderate (117), and low (65) disease activity groups. Approximately
100 lipid markers showed significant alterations across these groups. Interestingly, patients with high disease activity exhib-
ited reduced levels of numerous lipid markers, including apolipoproteins, cholesterol, fatty acids (SFA, MUFA, PUFA, Omega
3 and 6, LA, DHA), triglycerides, cholines, phospholipids, lipoproteins (HDL, LDL, VLDL), and total lipid content in lipopro-
teins. Strong correlations were found between these lipid markers and inflammatory (CRP, ESR) and autoimmune parame-
ters (ACPAs, RF). After six months of therapy, lipid markers significantly increased alongside clinical and analytical
improvements in RA patients. Each drug demonstrated both common and distinct molecules that reversed the altered lipid
metabolism. In vitro studies showed lipid accumulation in HepG2 liver cells treated with serum from RA patients with high
disease activity compared to those with low disease activity, suggesting inflammation-induced altered hepatocyte metabo-
lism as a potential contributor to reduced circulating lipid profiles.

Conclusion: Active RA patients exhibit a significantly reduced lipidomic profile directly linked to disease activity, inflamma-
tory markers, and autoimmune parameters. Biological therapies and JAK inhibitors restore the altered lipid metabolism con-
currently with clinical improvement. In vitro studies support the hypothesis that inflammation-induced lipid accumulation in
the liver may partially explain the reduction in circulating lipid profiles in active patients. Ongoing studies aim to uncover the
underlying mechanisms of these effects. Supported by ISCIII (PI21/0591, CD21/00187, RD21/0002/0033),
RYC2021-033828-I, J. Andalucía (P20_01367) co-financed by FEDER; Fundacion Andaluza de Reumatología.
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Background/Purpose: Computer vision technology offerspromising possibilities for remotely assessing disease activity in
rheumatoid arthritis (RA) patients, enabling telemedicine and improving access to care. The objective of this proof-
of-concept study was to investigate the association between hand motion tracking features obtained through computer
vision and disease activity in RA patients.

2530



Methods: This proof-of-concept study included a total of 28 patients with classified rheumatoid arthritis (RA) from three
European rheumatology centers. Disease activity was assessed using the Disease Activity Score 28 (DAS28), the Swollen
Hand Joint Count (SJC), and the Tender Hand Joint Count (TJC). An ad-hoc hand motion analysis app based on the Med-
iaPipe API was developed in a Python 3.9 environment and deployed onWindows 11, enabling computer vision inference of
hand motion data. Upon smartphone single camera recording, the algorithm tracked the mean degree change of joint angle
on flexion and the mean time to maximal flexion for each joint (sample video available: https://tinyurl.com/4hux35ze). The
prediction performance was further analyzed using the area under the receiver operating characteristic (AUROC) curve.

Results: Among the 28 patients, 9 (32.14%) were classified as having low disease activity (LDA) or being in remission,
6 (21.42%) had high disease activity (HDA), and the remaining 13 (46.42%) fell within the moderate disease activity range.
The flexion of the distal interphalangeal (DIP) joint demonstrated a strong correlation with disease activity measures, includ-
ing DAS28, SJC, and TJC (p = 0.006, r = -0.50; p = 0.03, r = -0.50; p = 0.006, r = -0.51, respectively). Additionally, DIP flex-
ion was found to be a significant predictor of LDA/remission (OR 1.05, 95% CI 1.01-1.10) and HDA (OR 0.93, 95% CI
0.89-0.99). AUROCs have been depicted in Figure 1.

Conclusion: This proof-of-concept study highlights the potential of computer vision technology for remotely assessing dis-
ease activity in RA patients. Integrating hand motion tracking into telemedicine platforms could enable rheumatologists to
remotely assess disease activity, thereby improving access to care for RA patients. This approach has the potential to
enhance telemedicine services, particularly in situations where in-person visits are challenging or limited.

Disclosure: V. Venerito: None; T. Maningold: None; D. Markham: None; M. Blanchard: Atreon SA, 8; F. Iannone:
Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB, 2, 5;
T. Hügle: Atreon SA, 8, Curmed, 9, Eli Lilly, 6, Fresenius Kabi, 2, 5, Galapagos, 6, GlaxoSmithKlein(GSK), 6, Janssen,
6, Merck/MSD, 6, Pfizer, 6.

Figure 1. Single Camera algorithm for the detection of range of motion and speed. Correlation with disease activity as well as swollen and tender
joint counts.
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Background/Purpose: Disease Activity (DA) monitoring is a standard of care in Rheumatoid Arthritis (RA). A systematic
review of Patient Reported Outcome Measures (PROMs) for RA DA demonstrated a lack of sufficient evidence for content
validity. The aim of this study was to use Rasch measurement theory (RMT) to develop a valid item pool for measurement
of RA DA, and then explore patients’ views on the relevance, comprehensiveness and comprehensibility of these items.

Methods: Questionnaires were sent to people aged 18 or over with RA in 2020/21, which included items from identified
PROMs from a systematic review - RADAI5, RADAI, RADAI-SF, PDAS2, GAS, PAS, PAS-II, RAPID3, RAPID4, PRO-CLARA,
PROM-score, RADAR, RADAI-F5, FLARE-RA and RA-FQ - and others suggested by patient feedback. Items were grouped
into core domains established by OMERACT and included in exploratory factor analyses (EFA). By domain, psychometric
properties were assessed by RMT analyses, which provided results on targeting, model fit, internal consistency, local
dependency, unidimensionality and item threshold ordering. Sampling used a maximal variation approach across various
demographics from the questionnaire-returning participants. Individual cognitive interviews took place in 2022/23. The think
aloud technique was used as participants answered items, who were then asked about relevance, comprehensiveness and
comprehensibility.

Results: A test dataset of n=398 and a validation dataset of n=293 were available. EFA of the test dataset showed that
30 items across the tenderness and swelling, patient global, pain, fatigue, physical functioning and stiffness domains loaded
together. RMT analyses in the test dataset indicated that the patient global domain comprised two domains: general health
and disease activity. In assessing the now seven domains, 12 items were discarded. Subtest analyses in the validation data-
set indicated that patient global general health and fatigue could not be used to measure RA DA but the remaining five
domains, containing 12 items, could. 20 participants were interviewed using a questionnaire containing the 12 identified
RA DA items, six additional RA DA items, and six general health and fatigue items, which were presented to elicit views on
their potential for inclusion. No consistent concerns were identified with the 12 RA DA items with regards relevance, compre-
hensiveness and comprehensibility. Some participants would prefer longer timeframes ( > one week) for symptom reporting
to fully capture their DA, a ’don’t know’ option, and asking about symptoms at different times of day due to diurnal patterns
in symptoms. One participant noted that ’disease activity’ was a confusing term.

Conclusion: Patient global items relating to general health and disease activity were two separate domains. RA DA can be
measured using tenderness and swelling, patient global disease activity, pain, physical functioning and stiffness items, but
not with fatigue and patient global general health items. These results provide initial evidence of content validity of the item
pool in terms of relevance, comprehensiveness and comprehensibility. The next step is to develop a computer adaptive test
based on anchored locations calculated using these data.
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Background/Purpose: Early RA patients may present with more tender than swollen joints, which can persist during
DMARD therapy. Elevated TSJD (tender-swollen joint difference) is often challenging for rheumatologists, as there may be
multiple causes, and in some, it may contribute to overestimating disease activity scores and ineffective treatment deci-
sions.Little is known about the phenotype and impact of TSJD on patient function. Our objective was to evaluate the distri-
bution and impact of TSJD on functional outcomes in the first year following RA diagnosis, and to determine whether
associations vary by joint size. A better understanding of pain patterns relating to TSJD may help identify patients who could
benefit from adjunctive treatments targeted at different pain pathways.
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Methods: Data were from patients with active, early RA enrolled in the Canadian Early Arthritis Cohort (CATCH), who com-
pleted assessments of general function (MDHAQ, range 0-10), upper extremity (UE) function of small and large joints (Neuro-
QoL UE index, T-scores 0-100) over 1-year. 28 tender and swollen joint counts including 6 large joints (shoulders, elbows,
knees) and 22 small joints (wrists, MCPs, PIPs) were performed. TSJDs were calculated by subtracting SJC from TJC at
each visit. Adjusted associations between TSJD and functional outcomes (MD-HAQ and Neuro-QoL UE function T-score)
were estimated in separate multivariable mixed effects models adjusted for age, sex, education, smoking, comorbidities,
osteoarthritis/back pain and RA treatment. Separate analyses were performed for large versus small joint TSJD to examine
potential differential impacts by joint size.

Results: Patients (n=549) were 70% female, mean (SD) age 56 (15) years, disease duration 5.3 (2.9) months. At baseline,
287 (52%) had TSJD >0, persisting in 32% at 12-months. 43% involved small joints and 34% had large joints, persisting
at 12 months in 25% and 15% respectively. Higher TSJD was significantly associated with worse function [adjusted
mean-changes (95%CI): MD-HAQ increase of 0.10 (0.08, 0.13) and decrease in Neuro-QoL UE function T-scores by
-0.59 (-0.76, -0.43)] for every 1-point increase in TSJD (Table, Figure). Higher large joint TSJDs in particular were associated
with the worst functional outcomes.

Conclusion: Having more tender than swollen joints is common in early RA. Higher TSJD score is associated with progres-
sive worsening of functional outcomes, particularly when large joints are affected. Early identification and targeted interven-
tion of predominantly tender joints may be needed to prevent long-term dysfunction.

Disclosure: C. Meng: None; Y. Lee: Cigna-Express Scripts, 8, Eli Lilly, 12, Medical Writer, Pfizer, 5, Sanofi, 12, Medical
Writer;O. Schieir: None;M. Valois: None;M. Butler: None;G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma,
1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6; G. Hazelwood: None; C. Hitchon: Astra Zeneca, 1, Pfizer
Canada, 5; E. Keystone: AbbVie/Abbott, 2, 6, Amgen, 2, 6, celltrion, 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6,
Samsung Bioepsis, 2, sandoz, 2, 6;D. Tin: None; C. Thorne: Abbvie, 1, Biogen, 2, Nordic Pharma, 1, Pfizer, 1, 5, Roche,
1, Sandoz, 1, 2; L. Bessette: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius Kabi,
2, 6, Gilead, 2, 5, 6, JAMP Pharma, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Organon, 2, 6, Pfizer, 2, 5, 6, Sandoz, 2, 6,
Sanofi, 2, 5, 6, Teva, 2, 6, UCB, 2, 5, 6, UCBA, 5; J. Pope: AbbVie, 1, 2; S. Bartlett: Janssen, 6, Merck/MSD, 2, 6, Novar-
tis, 2, Organon, 1, 6, PROMIS Health Organization, 4, Sandoz, 2, 6; V. Bykerk: Abbvie, 2, BMS, 2, Pfizer, 2.
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Background/Purpose: Extraarticular manifestations of rheumatoid arthritis (ExRA) are associated with increased disease
burden and mortality. They are also common, affecting about half of patients with RA. Two primary risk factors for develop-
ing ExRA include high disease activity and seropositivity.Given advancements in RA management in the last two decades,
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epidemiologic data indicating an increasing incidence of seronegative RA, and lack of recent population-based epidemio-
logic studies evaluating ExRA over time, it is unclear if either the frequency of ExRA or mortality associated with ExRA has
changed in recent years. This study aims to assess changes in the cumulative incidence of ExRA and associated
mortality risk.

Methods: Trends in ExRA occurrence were evaluated using a population-based inception cohort. All adult patients with inci-
dent RA from 1985 through 2014meeting the 1987 American College of Rheumatology criteria were included. Patients were
divided into two cohorts based on the incidence date of RA, 1985-1999 and 2000-2014. Patients were followed until the
earlier of death, migration from the region, or 12/31/2000 (for patients with incident RA from 1985-1994), 12/31/2008 (for
patients with incident RA from 1995-2007), or 10/15/2022 (for patients with incident RA from 2008-2014). The occurrence
of ExRA was determined by manual chart review. The 10-year cumulative incidence was estimated for each ExRA in both
cohorts. Cox proportional hazard models were used to determine associations between specific demographic and RA dis-
ease characteristics and ExRA and between ExRA and mortality.

Results: A total of 907 patients were included in this study. There were 296 in the 1985-1999 cohort and 611 in the
2000-2014 cohort (table 1). The earlier cohort had a median follow up of 9.5 years (interquartile range [IQR] 6.7-12.0) and
the later cohort had a median follow up of 7.4 years (IQR 4-10.3 years). The 10-year cumulative incidence of any ExRA

2536



decreased significantly between the earlier and later cohorts (45.1% vs 31.6%, p< 0.001; table 2 and figure 1). This was
largely driven by significant declines in subcutaneous rheumatoid nodules (30.9% vs 15.8%, p< 0.001) and non-severe
ExRA (41.4% vs 28.8%, p=0.001). Several risk factors for the development of any ExRA were identified, including RF posi-
tivity (hazard ratio [HR] 2.02, 95% confidence interval [CI] 1.43-2.86), current smoking (HR 1.61, 95% CI 1.10-2.34), and
erosions (HR 1.46, 95% CI 1.05-2.04). Mortality was increased in patients with either non-severe (HR 1.83, 95% CI
1.18-2.85) or severe ExRA (HR 3.05, 95% CI 1.44-6.49).

Conclusion: The incidence of ExRA has decreased over time. Despite improvements in RA therapeutics and management
strategies, mortality remains increased in patients with ExRA.

Disclosure: B. Kimbrough: None; C. Crowson: None; J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9;
E. Matteson: AbbVie, 5, Alvotech Inc., 2, American College of Rheumatology, 12, Committee member, Boehringer-
Ingelheim, 2, 6, Horizon Therapeutics, 1, NIH/NIAMS, 1, Practice Point Communications, 6, UpToDate, 9;
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Abstract Number: 1297

COVID-19 Vaccination-related Delayed Adverse Events Among Patients
with Rheumatoid Arthritis: Results from the COVAD Study

Mrinalini Dey1, Bohdana Doskaliuk2, Ioannis Parodis3, Julius Lindblom3, Chris Wincup4, Mrudula Joshi5, Dey Dzifa6, Esha
Kadam7, Parikshit Sen8, Samuel Shinjo9, Arvind Nune10, Nelly Ziade11, Yi-Ming Chen12, Lisa Traboco13, CARLOS ENRIQUE
TORO GUTIERREZ14, COVAD Study Group15, Rohit Aggarwal16, Vikas Agarwal17, Latika Gupta18 and Elena Nikiphorou19,
1Queen Elizabeth Hospital, London, United Kingdom; University of Liverpool, Liverpool, United Kingdom, 2SHEI n"Ivano-
Frankivsk national medical universityn", Ivano-Frankivsk, Ukraine, 3Karolinska Institutet, Stockholm, Sweden, 4King’s
College Hospital, London, United Kingdom, 5Byramjee Jeejeebhoy Government Medical College and Sassoon General

2537



Hospitals, Pune, India, 6Department of Medicine and Therapeutics, University of Ghana School of Medicine and
Dentistry, College of Health Sciences, Korle-Bu, Accra, Ghana, 7Seth Gordhandhas Sunderdas Medical College and King
Edwards Memorial Hospital, Mumbai, India, 8Maulana Azad Medical College, 2-Bahadurshah Zafar Marg, New Delhi,
Delhi-110002, India., Dalhi, India, 9Faculdade de Medicina FMUSP, Universidade de Sao Paulo, São Paulo, Brazil,
10Southport & Ormskirk NHS Foundation Trust, Liverpool, United Kingdom, 11Saint-Joseph University, Beirut, Lebanon,
12Taichung Veterans General Hospital, Taichung, Taiwan, 13University of the Philippines - Manila, St Luke’s Medical
Center - Bonifacio Global City, Paranaque, Manila, Philippines, 14Centro de Estudios de Reumatología y Dermatología
SAS, Cali, Colombia, 15-, -, 16University of Pittsburgh, Pittsburgh, PA, 17Sanjay Gandhi Postgraduate Institute of Medical
Sciences (SGPGIMS), Lucknow, India, 18Royal Wolverhampton Trust, Wolverhampton/University of Manchester,
United Kingdom, 19King’s College London, London, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose:COVID-19 vaccines have been proven to be safe in the healthy population. Data on longer-term AEs
in people with autoimmune diseases (AIDs), including rheumatoid arthritis (RA) are lacking. COVID-19 vaccination-related
AEs in patients with RA, rheumatic (rAIDs), and non-rheumatic AIDs (nrAIDs) and healthy controls (HC) greater than seven
days post-vaccination were assessed in the COVID-19 Vaccination in Autoimmune Diseases (COVAD)-2 study.

Methods: The COVAD-2 study group comprised 157 collaborators across 106 countries. The study was conducted
between February and June 2022. An online survey captured self-reported data related to COVID-19 vaccination-related
AEs in RA, AIDs, and HCs. rAIDs included connective tissue diseases, inflammatory myopathies and inflammatory arthritis.
nrAIDs comprised inflammatory bowel disease, multiple sclerosis etc. We compared COVID-19 vaccination-related delayed
AEs among RA, other rAIDs, nrAIDs and HCs, adjusting for age, gender and ethnicity, using multivariable binary regression.
Statistically significant results are reported.

Results: Among 7203 participants, 1423 (19.7%) RA, 2620 (36.4%) rAIDs, 426 (5.9%) nrAIDs and 2734 (38%) HCs
were included from a total of 17612 respondents, with 75% female and 42.2% Caucasian (Table 1). People with RA
were older [median age 51 (40-62); rAIDs, 48 (37-59); nrAIDs 43 (34-53); HC 38 (30-49)]. When compared to HCs,
people with RA reported higher overall major AEs in the multivariable analyses [OR 1.3 (1.0-1.7)], especially throat

Table 1: Socio-demographic and vaccination data of survey respondents. RA: rheumatoid arthritis; rAID: rheumatic autoimmune disease; nrAID:
non-rheumatic autoimmune disease; HC: health controls.
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closure [OR 2.9 (1.1-7.3)], and increased number of several minor AEs (Table 2). People with RA had fewer reported
episodes of fever [OR 0.7 (0.5-1.0)]. When compared to rAIDS, people with RA had fewer episodes of rash [OR 0.6
(0.4-1.0)], and when compared to nrAIDs, had increased reported injection site pain [OR 1.7 (1.0-2.6)], myalgia
[OR 1.9 (1.1-3.4)], body ache [OR 2.2 (1.3-3.7)], joint pain [OR 2.7 (1.5-4.8)], fever [OR 1.8 (1.0-3.3)] and swelling of
extremities [OR 4.9 (1.1-21.4)]. ChadOx1 nCOV-19 (Oxford/ AstraZeneca) led to significantly increased minor AEs in
the RA group [OR 1.9 (1.4-2.6)], compared to other vaccines, while the Moderna vaccination was associated with
increased hospitalisation in people with RA [OR 2.4 (1.3-4.3)]. People with active RA had increased major AEs
[OR 1.8 (1.1 – 3.0)] and hospitalisation [OR 4.1 (1.3 – 13.3)], compared to inactive RA. RA patients without autoim-
mune comorbidities had significantly fewer major and minor AEs compared to those with other rAIDs (Table 3). People
with RA and mental health diagnoses had increased reported chills [OR 1.8 (1.1 – 3.0)] and chest pain [OR 2.5 (1.1 –

6.0)]. Decreased incidence of hospitalisation was seen in patients taking methotrexate [OR 0.5 (0.3-0.9)] or TNF inhib-
itors [OR 0.1 (0.02-0.9)] compared to hydroxychloroquine, sulfasalazine and leflunomide.

Conclusion: COVID-19 vaccination is safe with minimal to no risks of delayed AEs in patients with RA compared to HCs,
and fewer compared to other rAIDs. Active RA and presence of co-existent rAIDs were both associated with increased risk
of delayed AEs.

Table 2: Effects of COVID-19 vaccination in patients with rheumatoid arthritis (RA) vs healthy controls (HCs). Factors included as covariates in mul-
tivariable binary logistic regression analysis included age, sex, ethnicity.
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ger-Ingelheim, 6, Janssen, 6; C. Study Group: None; R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals,
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2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2;
V. Agarwal: None; L. Gupta: None; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius, 6, Galapagos,
6, Gilead, 1, 6, Pfizer, 6, Sanofi, 6.

Table 3: Effects of COVID-19 vaccination in patients with rheumatoid arthritis (RA) and no autoimmune comorbidities vs RA with rheumatic auto-
immune disease (rAIDs). Factors included as covariates in multivariable binary logistic regression analysis included age, sex, ethnicity.
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Background/Purpose: Increased risk of venous thromboembolism (VTE) has been reported in rheumatoid arthritis
(RA) compared to the general population. However, factors associated with the risk of VTE have been barely studied in
RA. Our objective was to identify classical or disease-related risk factors of VTE in RA patients in clinical practice.

Methods: Retrospective observational study performed on all RA patients fulfilling the 2010 ACR/EULAR clarification criteria
attending the one-day hospitalization program of the Rheumatology department, Cochin hospital, in 2021. We used the
electronic medical report to identify the occurrence of VTE in 2021 and collect RA disease characteristics and risk factors
for VTE. Multivariate analysis by logistic regression was performed to determine the factors independently associated
with VTE.

Results:We included 405 RA patients (330 females, 81%), with a mean age of 59±14 years and a mean disease duration of
16±13 years. Positive rheumatoid factor and positive anti-CCP antibodies were detected in 331 (82%) and 347 (86%)
patients respectively. 252 patients (62%) had bone erosions. The mean DAS28 was 3.5±1.4 ; 218 patients (48%) received
corticosteroids (mean dose 2.6±3.3 mg/L), 247 (61%) methotrexate, and 151 (54%) targeted biologic or synthetic DMARDs
(b/tsDMARDs), including 72 on TNF inhibitors, 70 on rituximab and 39 on JAK inhibitors (13 baricitinib, 7 tofacitinib 17 upa-
dacitinib and 2 filgotinib). We identified 15 (4%) venous thromboembolic events that occurred in 2021, including 11 PVT and
8 PE (incidence of 3.7 for 100 patient/year). The mean duration between the occurrence and VTE and the visit was 3.6
±4.8 months. Among these 15 VTE patients, 11 were women (73%, vs. 82% in patient without VTE), with a mean age of
65±12 years (vs. 59±14, p=0.11). Age >65 years was more frequent in patient with VTE (60% vs. 33%, p=0.030); 4 (27%)
patients with VTE had a history of previous VTE (vs. 3%, p< 0.001), 9 (60%) were hospitalized up to 6 months before the
event (vs. 6%, p< 0.001), 5 (33%) experienced surgery up to 3 months bfore the event (vs. 2%, p< 0.001) and 4 (33%)
had a history of fracture (vs. 3%, p< 0.001). No difference was oberved regarding body mass index, the frequency of
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smoking, neoplasia, recent travel (up to 3 months) and estrogen/antidepressant therapies. No patient had thrombophilia.
Regarding RA characteristics, patients with VTE were more likely to present extra-articular manifestations (67% vs. 35%,
p=0.011) and higher CRP levels (18±35 mg/L vs. 6.3±13 mg/L, p=0.007). They also received more frequently corticoste-
roids (73% vs. 47%, p=0.048) and JAKi (27% vs. 9%, p=0.021). Disease duration, autoantibody status, frequency of ero-
sions, DA28 and treatment with methotrexate or bDMARDs did not differ between these 2 groups. Logitic regression
analysis identified history of previous VTE, hospitalization, surgery and treatment with JAKi as independently associated with
the occurrence of VTE (Table 1).

Conclusion: History of VTE was identified as the strongest risk factor of the occurrence of VTE. Our results suggest a spe-
cific warning on recent hospitalization and surgery as precipitating events to VTE.As recommended by the PRAC JAKi
should be used with caution in patients with risk factors for VTE.

Disclosure: F. Oudart: None; M. THOMAS: None; A. Combier: None; A. Molto: None; Y. ALLANORE: AbbVie/
Abbott, 2, Alpine Immunoscience, 5, AstraZeneca, 2, Bayer, 2, Boehringer-Ingelheim, 2, Janssen, 2, Medsenic, 2, 5,
Mylan, 2, OSE Immunotherapeutics, 5, Prometeus, 2, Roche, 2, Sanofi, 2; J. Avouac: AbbVie, 6, AstraZeneca, 6, Bio-
gen, 6, BMS, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 6, Lilly, 6, Medac, 6, MSD, 6, Nordic Pharma,
6, Novartis, 6, Novartis (Dreamer), 5, Pfizer, 6, Pfizer (Passerelle), 5, Roche-Chugai, 6, Sandoz, 6, Sanofi, 6.
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Background/Purpose: According to the 2022 EULAR recommendations for the management of rheumatoid arthritis
(RA) complete cessation of DMARDs is not advisable due to a high risk of disease flares. On the other hand, DMARD-free
remission (DFR) is proven to be achievable and sustainable in 10-20% of RA patients. This paradoxical notion can possibly
be explained by the fact that the EULAR recommendations refer to evidence from RCTs investigating ACPA-positive RA-
patients with high disease activity at inclusion. Generally, this subgroup is treated more often with biologicals, while in daily
practice only part of RA patients use a biological (ascertainment bias). We therefore hypothesized that RA patients who
are treated with biologicals are less capable of achieving sustained DFR (sDFR) than patients who are not treated with bio-
logicals. We studied this in two different cohorts.

Methods: Patients who fulfilled the 1987 and/or 2010 criteria for RA from the Leiden Early Arthritis Clinic (EAC) and from the
treatment in the Rotterdam Arthritis Cohort (tREACH) trial were selected. The EAC is a population-based inception cohort
that includes early arthritis patients who are treated according to general guidelines. The tREACH was a treat-to-target strat-
egy trial in which RA patients were treated according to protocol that included treatment intensification as well as tapering.
RA patients that had been treated with a biological at any point in time during 5 (EAC) and 3 (tREACH) years of follow-up
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were compared to RA patients who had never used a biological in this period for the outcome of achieving sDFR. sDFR was
defined as the sustained (≥12 months) absence of clinical arthritis after discontinuation of DMARD in both the EAC and
tREACH. Differences in sDFR were visualised with Kaplan-Meier curves and tested with log rank tests.

Results: In the EAC 627 RA patients were followed for 5 years. None of the RA patients who ever used a biological achieved
sDFR (0%), while 30% (162/538) of the patients who never used a biological achieved sDFR (p-value < 0.001; Figure 1). In
the tREACH trial 425 patients were followed for 3 years; 3.2% (5/154) of patients who ever used a biological achieved sDFR,
while 22% (60/271) of patients who never used a biological achieved sDFR (p-value < 0.001; Figure 1).

Conclusion: RA patients who use/used a biological have a negligible chance of achieving sDFR; in contrast to the large pro-
portion of RA patients without biological use. Since the current RA management guidelines may suffer from ascertainment
bias, future guidelines may be amended such that DMARD cessation is not discouraged in RA-patients without biologicals.

Disclosure: J. Heutz: None; P. de Jong: None; A. van der Helm-van Mil: None; E. van Mulligen: None.
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Bone Marrow Edema in MRI Is More Associated with Rapid Radiographic
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Figure 1. Kaplan Meier curves for achievement of sustained DFR in the EAC and tREACH. Orange lines indicate patients with a history of biological
use. Blue lines indicate patients without a history of biological use. Follow-up time was 5 years in the EAC and 3 years in the tREACH. DFR,
DMARD-free remission.
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Background/Purpose: Rapid radiographic progression (RRP) is selected as one of the risk factors for difficult- to- treat RA,
which needs to be resolved as soon as possible. On the other hand, EULAR recommendations for imaging were published,
in which MRI bone oedema was an independent and strong predictor for joint destruction.

To clarify, association of BE with RRP using the clinical data in RA patients treated with conventional synthetic (cs) DMARDs.
This study was undertaken for patients as post-hoc analysis of the paper (Trial Registration Number: UMIN000012200): Eti-
ology of autoimmune diseases: Commensal bacterial pathogens overwhelming antibody defence function evoke serological
marker levels and aggravate disease activity in rheumatoid arthritis. (K. Terato et al. Published: February 6, 2018, https://doi.
org/10.1371/journal.pone.0190588).

Methods: All patients were mainly treated with methotrexate (MTX) or MTX +other csDMARDs combination therapy. The
majority of patients did not respond to medication. None of the patients received biologics during the study. Hand and feet
X-rays were taken for all patients and MRI was taken for affected hand. The modified total Sharp score (mTSS) was evalu-
ated by KK and TO over a period of one year. MRI hand BE (rarely other large joints) were also checked by same reader
by OMERACT MRI method as BE score.

Results: 1) At first, baseline data of 108 non-RRP patients and 47 Clinically relevant radiographic progression (CRRP:5
>ΔmTSS /year≥3)+RRP patients (ΔmTSS /year ≥5) were statistically compared. Short duration, high BE rate and MRI BE
score (hand), high DAS28-ESR , high CRP levels, high mTSS, high yearly progression of mTSS were significantly increased
in RRP+CRRP group compared with non RRP group. Secondly, background data of 13 CRRP and 34 RRP patients were
compared. Only percentages of BE, MRI BE score (hand) were significantly increased in RRP group compared with CRRP
group (table 1)

2)Secondly, patient data were divided into 5 groups according to rate of 1) ΔmTSS/year-- ≥10, 2)< 10 and ≥5 (both 1)2) are
in RRP group), 3) < 5 and ≥3 (in CRRP group), 4) < 3 and >0.5, and 5)) ≤ 0.5(both 4)5) are in non RRP group). Mean of
DAS28-ESR in the group of ΔmTSS /year ≥10 was significantly lower in the group of ΔmTSS /year < 10 and ≥5 and < 3
and >0.5, respectively(P< 0.05). No significant changes were observed in SJC (x10), CRP value (x10), RF, MMP3 (ng/ml)
(figure 1A). We also compared mean BRI BE score (hand)(x10), ΔmTSS /year (x10), mTSS, age, disease duration among

Figure 1.
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5 groups. As a results, MRI BE score (hand) and and ΔmTSS /year in the group of ΔmTSS /year-≥10 or < 10 and ≥5 (both 4)
5) are in RRP group) was significantly higher than another group (figure 1B).

3) Finally, we investigated correlation between MRI BE score and ΔmTSS /year(x10). We found slight correlation between
them. r = 0.57 P = 0.001(Pearson Correlation Coefficient) (Figure 2).

Figure 2.

Table 1.
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Conclusion: BE may be a possible prognostic factor for RRP and more associated with RRP than CRRP.

Disclosure: K. Katayama: None; T. Okubo: None; T. Sato: None; K. Tanaka: None; T. Kawahata: None; Y. Makino:
None; H. Ito: None.
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Background/Purpose: Psychosocial factors may interplay with biological factors to drive a refractory disease state in
patients with inflammatory arthritis1. We aim to explore which socioeconomic, and disease related factors associated with
persistent active rheumatoid arthritis (PactiveRA) in the first year, despite use of conventional synthetic DMARDs.

Methods: NEIAA is an observational cohort of adult patients with early RA patients in England and Wales. Data from May
2018 until Oct 2022 were acquired. All patients fulfilled the ACR/EULAR 2010 criteria for RA. Patients were defined as having
PactiveRA based on three consecutive Disease Activity Scores (DAS28) of >3.2 at baseline, three and 12 months of follow
up. Controlled RA (contRA) was defined as patients started with high DAS28 >3.2 at baseline then entered remission
(DAS28 ≤ 3.2 at the three and 12 month time-points). PactiveRA status was used as the primary outcome variable.
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Univariable, followed by multivariable analyses stepwise forward logistic regression to explore associations with PactiveRA.
Age and gender were included in the models as a priori, with socioeconomic variables handled as the main independent var-
iables (social deprivation, smoking-status and comorbidities) of interest, followed by disease related factors.

Results: A total of 15,626 patients had a diagnosis of RA in NEIAA. Of which, 682 patients with pactiveRA and 1,026
patients with contRA were analysed. Compared to contRA, patients with PactiveRA were younger (aged 58, interquartile
range (IQR): 49, 67) vs (62, IQR: 52,72), included more females 471 (69%) vs 607 (59%), were current or ex-smokers, and
more likely to have depression, lung and gastrointestinal disease.

Also, patients with PactiveRA had worse scores in Patient Reported Outcomes at baseline and Patient Health Questionnaire
Anxiety and Depression Screener. Logistic regression results are summarised in the table. Age, gender, living in a socially
deprived area and being an ex or current smoker, were associated with PactiveRA in models controlling for markers of dis-
ease severity (seropositivity). Baseline corticosteroid use was also associated with PactiveRA (p< 0.05 for all) and having a
concomitant diagnosis of depression, odds ratio (OR) 2.30 (95%CI: 1.67,3.17), lung disease OR 1.46 (95%CI: 1.14,1.86)
and gastric ulcer OR 1.71 (95%CI: 1.17,2.50) were significantly related to PactiveRA.

Conclusion: Sociodemographic factors and living in socially deprived areas were all associated with PactiveRA, indepen-
dent of clinical and disease characteristics. Identifying ’adverse’ socioeconomic factors that could drive persistent active dis-
ease early in the disease process, can help better guide interventions that would be suitable for individual patients and their
respective needs.

Disclosure: M. Adas: None; S. Norton: Janssen, 6, Pfizer, 6; A. Cope: Bristol-Myers Squibb(BMS), 2, 5, 6; M. Buch:
AbbVie, 2, 6, 12, All paid to host institution, Boehringer Ingelheim, 2, 6, 12, Paid to host institution, Galapagos, 2, 6,
12, Paid to host institution, Gilead, 2, 5, 6, 12, Paid to host institution, Lilly, 2, 6, 12, All paid to host institution, National
Insitute for Health and Care Research (NIHR), 3, 12, Maya H Buch is a National Institute for Health and Care Research
(NIHR) Senior Investigator. The views expressed are those of the authors and not nece, Pfizer, 2, 12, Paid to host insti-
tution; J. Galloway: AbbVie, 2, 5, 6, AstraZeneca, 5, Biogen, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Pfi-
zer, 2, 5, 6, UCB, 2, 5, 6; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius, 6, Galapagos, 6, Gilead,
1, 6, Pfizer, 6, Sanofi, 6.
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Background/Purpose: Cardiovascular (CV) disease remains an important source of morbidity and the most common
cause of mortality in patients with rheumatoid arthritis (RA). It has been well recognized that traditional risk models for CV
events do not perform well in RA patients. Prior attempts to improve risk prediction have not explored a wide range of
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candidate biomarkers shown in prior literature to be associated with both RA and CV disease. These analyses tested a wide
range of candidate biomarkers against CV risk assessed by arterial inflammation using a FDG PET/CT scan at baseline and
24 weeks.

Methods: These analyses leveraged data from TARGET trial (NCT02374021). Subjects had RA and were inadequate
responders to methotrexate (MTX); they were then randomized to add a TNF inhibitor or triple therapy (MTX + sulfasalazine
+ hydroxychloroquine). Both treatment strategies demonstrated significant suppression of arterial inflammation, measured
as the change in target to background ratio in the most diseased segment (MDS TBR) on the FDG PET/CT. However, we
observed no significant differences in change in arterial inflammation between the arms. In this analysis, both arms were
combined into a single cohort and candidate biomarkers (see Table 1) were tested at baseline and 24 weeks. First, progres-
sively adjusted models tested baseline candidate biomarker values (per standard deviation) as predictors of change in MDS
TBR between baseline and 24 weeks. Second, change (also 0 to 24 weeks) in candidate biomarker values (per standard
deviation) were tested against change in MDS TBR. Models with only biomarkers, only traditional CV risk factors (Pooled
Cohort Equation), and both were tested.
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Results: 115 patients had both biomarker data and FDG PET/CT data at baseline and 24 weeks. The patients in TARGET
were similar to typical RA patients: 58-year median age; 71% women; 16 months median duration RA; and baseline
DAS28 4.8. From the candidate biomarkers tested, we found significant adjusted associations between baseline values of
SAA (b = -0.18, 95% CI -0.35, -0.01), CRP (b = 0.19, 95% CI 0.00, 0.38), and YKL-40 (b = 0.14, 95% CI 0.04, 0.25) (see
Table 1) and change in arterial inflammation. We found significant adjusted associations between change from baseline to
24 weeks and change in MDS TBR for the following biomarkers (see Table 2): serum apolipoprotein A1 (b = -0.14, 95%
CI -0.28, -0.01) and MMP-1 (b = 0.16, 95% CI -0.30, -0.02). Model fit (R2 and Root Mean Square Error, RMSE) was sub-
stantially improved when biomarkers were added to traditional CV risk factors.

Conclusion: A broad candidate biomarker scan among patients with RA demonstrated statistically and potentially clinically
significant associations with change in arterial inflammation on FDG PET/CT. These biomarkers will be further tested in a
large clinical RA cohort with confirmed CV events.

Disclosure: D. Solomon: CorEvitas, 5, Janssen, 5, moderna, 5, Novartis, 5, UpToDate, 9; O. Demler: None; P. Rist:
None; L. Santacroce: None; J. Giles: AbbVie, 2, Eli Lilly, 2, Gilead, 2, Novartis, 2, Pfizer, 2; K. Liao: UCB, 2;
J. Bathon: None.
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Background/Purpose: Composite measures (e.g. SDAI) to assess Rheumatoid Arthritis (RA) disease activity incorpo-
rate patient (PGA) and evaluator (EGA) global assessments. EGA and PGA are often discordant, reflecting divergent
perspectives on evaluation of disease impact and potentially towards therapeutic goals. We evaluated the stability of
PGA minus EGA (PGA-EGA) concordance or discordance from baseline to up to 5 years, and across all levels of dis-
ease activity in 822 patients (≥ 90% confirmed RA) from the prospective longitudinal Early Undifferentiated PolyArthritis
(EUPA) cohort.
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Methods: Demographics, clinical and serological variables, radiographic damage (Sharp van der Heijde scores), treatments,
comorbidities, and Patient-Reported Outcomes (pain, function, depression, sleep quality) were collected at baseline
(median symptom duration 3.7 months) and at 12, 18, 30, 42 and 60 months from symptom onset. PGA and EGA were
reported using a 0-10 cm visual analog scale (VAS). PGA-EGA discordance was divided in four subgroups: negative discor-
dance group (< -1 cm), concordance group (≥-1cm and ≤+1 cm), positive discordance group I ( >1 cm and ≤3 cm) and
group II ( >3 cm).

Results: At baseline, concordance was present in 27.3%, negative discordance in 24.9% while 47.8% expressed positive
discordance (25.9 % group I and 21.9% group II). Over 60 months, concordance increased to 45.7%, negative discordance
decreased to 7.7%, while positive discordant groups remained stable (still 46.4 % at 5 years). In positive discordant groups
at baseline, patients were younger (median 58.6 years group I and 59.8 years group II, p < 0.003), had higher functional
impact (M-HAQ ≥1, 46.3 % to 50.2 % p < 0.001), fewer tender and swollen joints (p < 0.0001), but rated higher for pain,
fatigue, sleep disturbances (p < 0.0001) and depression (CES-D, median score 18 for both groups, p < 0.005). Only 20%
(117/583) remained in the same subgroups between 18 and 60 months. The majority of those who remained stable were
patients with concordance (79/117) and with positive discordance group II (25/117). Concordance was most frequent in
remission, negative discordance in high disease activity, while group I positive discordance appeared independent of dis-
ease activity. Group II positive discordance was highest (35-38%) with low or moderate disease activity.

Conclusion: In this study of patients with early arthritis, almost half evaluated their global disease activity worse than the
evaluator (positive discordance) and this proportion remained stable over the first 60 months of disease. Patients in positive
discordant group were younger and reported higher functional impact, pain, fatigue, poor sleep and more symptoms of
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depression but had lower tender and swollen joint counts. Concordance was best when the patients were in SDAI remis-
sion. Negative discordance increased with disease activity. Over time, the relative proportions of each group remained sim-
ilar, but only a small number of individual patients remained in the same group, most frequently in the concordance group but
also among those who invariably rated their disease markedly more active than their physicians (group II), a subgroup impor-
tant to identify early on to improve their management.

Disclosure: A. Couture: None; N. Carrier: None; H. Allard-Chamard: AbbVie/Abbott, 1, 5, 6, Amgen, 1, 6, AstraZe-
neca, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, 6, Celltrion, 1, 6, Eli Lilly, 1, 5, 6, Fresenius Kabi, 5, 6,
GlaxoSmithKlein(GSK), 1, Hoffmann-La Roche, 1, 6, Janssen, 1, 6, Mantra Pharma, 6, Novartis, 1, 5, 6, Pfizer, 1, 5,
6, Sanofi, 5, Sobi, 6, Viela Bio, 5, Xencor, 5; S. ROUX: Amgen, 6, Kyowa kirin, 12, Journal Club, Novartis, 6; P. Liang:
AbbVie/Abbott, 6, AstraZeneca, 1, 6, Janssen, 6, Merck/MSD, 11, Novartis, 5;G. Boire: Eli Lilly, 1, Janssen, 6, Organon,
1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6.
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Background/Purpose: RA is a chronic disease that can lead to irreversible damage and functional decline with delayed or
inadequate treatment.1 Abatacept + MTX is effective for many patients (pts) with RA2,3 and may better preserve functional
status when introduced early in the disease course4. The HAQ-disability index (DI) is a pt-reported outcome delineating
physical function impacted by RA.3,5 This study assessed the relationship between baseline (BL) disease duration after initi-
ating abatacept + MTX and improved physical function using HAQ-DI scores in RA over 8 yrs.

Methods: This pooled analysis included data from 15 randomized controlled trials (RCTs) in pts with RA (ACR/EULAR 2010
criteria6) treated with abatacept + MTX. Included pts had data available on BL disease duration, HAQ-DI scores (0–3 scale),
and demographic characteristics. Trends in mean HAQ-DI and mean change in HAQ-DI from BL over time were modelled
using mixed-effect linear regression models, fitted to BL disease duration and the log of treatment duration as fixed effects
and subject identities as random effects. Analyses were repeated in subgroups categorized by age, sex, race, and BMI.

Results: Of the 6042 pts included, most had a disease duration < 2 yrs (34.5%), a normal BMI of 18.5 to < 25 kg/m2

(29.6%), were of female sex (80.3%) and White (82.1%) (mean age: 51.2 yrs; Table 1). In the overall population, HAQ-DI
decreases were associated with shorter disease duration (Fig 1A): the magnitude of changes in HAQ-DI scores decreased
as disease duration increased at all time points (Fig 2A). A similar trend was observed for subgroups categorized by age
(Figs 1B–D, 2B–D), sex, race, and BMI (data not shown). BL HAQ-DI scores for all disease duration categories were higher
among females (95% CI: 1.6–1.7 vs 1.3–1.5 in males), and the trend in HAQ-DI reductions was more gradual in male versus
female pts (data not shown). In the overall population and subgroups categorized by age, the greatest reduction in HAQ-DI
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scores occurred between BL and 6 mo, followed by gradual reductions until 8 yrs (Figs 1, 2). Differences between disease
duration categories were notable from 6 mo and increased with follow-up time (Figs 1, 2). The largest reductions in HAQ-DI
scores were reported by pts with RA disease duration < 2 yrs and the smallest reductions, by those with RA disease dura-
tion ≥ 10 yrs (Fig 2A).

Conclusion: Pts with RA receiving earlier abatacept treatment (within 2 yrs of diagnosis) reported greater improvements in
and better maintenance of physical function over time. In all groups analyzed, pts with the shortest disease duration at BL
who received abatacept + MTX had the best outcomes. Among currently available RA treatments, abatacept + MTX notably
improves physical function in pts with early RA. Our findings support the need for prospective RCTs to evaluate abatacept +
MTX as an early-line treatment for RA.
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Background/Purpose: The ability of serum to deliver cholesterol to cells is known as cholesterol loading capacity (CLC) and
associates with foam cell formation. In rheumatoid arthritis (RA), CLC was linked to long-term cardiovascular risk as well as
coronary atherosclerosis burden and vulnerable plaque composition, particularly in biologic nonusers1. The relationship
between changes in CLC over time and plaque progression is unknown.
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Methods: Atherosclerosis (noncalcified, partially or fully calcified plaques and coronary artery calcium [CAC] score) was
evaluated with coronary computed tomography angiography in 140 patients without cardiovascular disease and reas-
sessed in 100 after 6.9±0.4 years. Presence of 5 or more plaques in a patient and lesions rendering greater than 50% lumi-
nal stenosis were considered extensive and obstructive disease respectively. CLC was measured as intracellular cholesterol
content in serum treated human THP-1 monocyte-derived macrophages with a fluorimetric assay during baseline and
follow-up atherosclerosis assessments. Multivariable negative binomial and robust linear regression tested the associations
between changes in CLC from baseline to follow-up and coronary plaque and CAC progression and new extensive or
obstructive disease respectively.

Results: CLC decreased in 68% and increased in 32% of patients at follow-up. All subjects (34/34) at the highest tertile of
baseline CLC showed decrease at follow-up whereas 25/33 (75.8%) of patients at the lowest CLC tertile showed increase
(p< 0.0001). CLC change (per standard deviation) associated with noncalcified plaque increase after adjusting for athero-
sclerotic cardiovascular disease (ASCVD) score, baseline plaque burden, obesity and duration of prednisone exposure
throughout follow-up (incident rate ratio [IRR] 2.03, 95% confidence interval [95%CI] 1.27-3.24, p=0.003); risk of CAC
increase after adjustments for ASCVD, baseline CAC, time-averaged c-reactive protein (TA-CRP), weighted daily-average
atorvastatin equivalent dose and obesity (odds ratio [OR] 2.26, 95%CI 1.25-3.24, p=0.007) and risk of new extensive or
obstructive disease at follow-up after adjusting for ASCVD, baseline plaque and TA-CRP (OR 3.17, 95%CI 1.01-9.94,
p=0.048). Incrementally higher CLC at follow-up compared to baseline associated with progressively more new noncalcified
plaques, greater risk of CAC increase and new extensive or obstructive disease. In contrast, greater decreases in follow-up
CLC associated with significantly fewer new noncalcified plaques (Figure 1A), gradually lower risk of CAC increase
(Figure 1B) and new extensive or obstructive disease.

Conclusion: Increasing CLC and therefore rising cholesterol content in arterial wall macrophages over time associates with
coronary atherosclerosis progression in a dose-dependent manner, and particularly higher burden of lipid rich noncalcified
plaques and extensive or obstructive disease conveying the greatest cardiovascular risk.

1Karpouzas GA et al. RMD Open 2022;8:e002411
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Background/Purpose: Baseline and cumulative inflammation have both been associated with increased cardiovascular
event (CVE) risk in patients with rheumatoid arthritis (RA). Statin therapy reduced systemic inflammation, attenuated coro-
nary atherosclerosis progression and promoted plaque calcification and stabilization1 both in general as well as RA patients.
We here explored whether baseline statin use influenced the impact of baseline C-reactive protein (CRP) on long-term car-
diovascular risk in patients with RA.

Methods:We evaluated 4,357 patients without known cardiovascular disease upon registration to An International Cardio-
vascular Consortium for people with RA (ATACC-RA) and who were followed prospectively. The primary outcome was
ischemic CVE defined as the composite endpoint of cardiovascular death, non-fatal myocardial infarction, non-fatal stroke,
coronary revascularization, stable angina pectoris, transient ischemic attack, and peripheral arterial disease with or without
revascularization. Missing data were imputed using multiple imputation with 10 repetitions. Multivariable Cox models strati-
fied by center evaluated the effect of natural logarithm of CRP, statin use and their interaction on CVE risk after adjusting for
age, gender, hypertension, diabetes, family history, smoking, age at RA diagnosis, and total cholesterol to high-density lipo-
protein (TC/HDL)ratio. A sensitivity analysis was performed using inverse probability of treatment weights to balance differ-
ences between statin treated and untreated patients.

Results: At baseline 462 patients were treated with statins whereas 3,895 were not. Statin therapy inversely associated with
low density lipoprotein cholesterol (p< 0.001), TC/HDL ratio (p< 0.001) and CRP(ln) (p=0.048). Over 26,356 patient years
(PY) of follow-up, 361 total ischemic CVE were recorded, 321 over 24,235 PY in statin nonusers and 40 over 2,121 PY in
statin users. Incidence of any ischemic CVE was 13.3 (95% CI 11.9-14.8)/1000PY among statin nonusers and 18.9 (95%
CI 13.8-25.7)/1000PY in statin users (incidence rate difference 5.62 [95% CI -0.41 to 11.64]). In the entire cohort, baseline
CRP(ln) was not associated with ischemic CVE risk, [adjusted hazards ratio- aHR 1.07 (95% CI 0.98-1.17), p=0.138]. How-
ever, higher CRP(ln) associated with greater risk of the composite outcome exclusively in statin nonusers [aHR 1.10 (95% CI
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1.01-1.21), p=0.036] but not in statin users (p-interaction=0.032, Figures 1 and 2). While CRP(ln) was not different between
statin groups after inverse probability weighting adjustment (p=0.333), the sensitivity analysis yielded similar results: higher
CRP(ln) associated with greater ischemic CVE risk in statin nonusers [aHR 1.11 (95% CI 1.01-1.22), p=0.030] but not
among statin users (p-interaction=0.046).

Conclusion: Higher inflammation at baseline associated with greater risk of any ischemic CVE among statin nonusers but
not in users. This points to the potential of statin-specific effects directly on atherosclerotic plaque—such as lower progres-
sion and stabilization1—above and beyond effects on cholesterol metabolism and systemic inflammation.

Reference: Karpouzas GA et al. Rheumatology (Oxford) 2022;61(5):1857-1866
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Background/Purpose: Patients with Rheumatoid Arthritis (RA) have a higher prevalence of comorbidities, compared to the
general population. The presence of such comorbidities has been directly associated with an increased disease activity. How-
ever, little is known about the impact of comorbidities in the therapeutic response and in the retention rate.Objectives: a) To eval-
uate the effect of comorbidities on the first biologic disease-modifying antirheumatic drug (bDMARD) effectiveness in patients
with RA after 2 years of follow-up, and b) to determine the influence of such comorbidities on the first bDMARD retention rate.

Methods: The study population consisted of patients with a diagnosis of RA and exposed to a first bDMARDs, included in
BIOBADASER. BIOBADASER is a prospective, large national drug safety registry of patients with rheumatic diseases
exposed to b- or tsDMARDs. Patients were classified in two groups at baseline according to the Charlson Comorbidity index
(CCI) score: < 3 and ≥3. Patients achieving remission (DAS28< 2.6) at 1 and 2-years timepoints after the anti-TNF initiation
were compared between the two groups using chi-square test. The absolute DAS28 score over time was compared
between both groups of patients using a linear regression model adjusted for sex and age, and considering the follow-up
visit as covariate. Finally, the first bDMARD retention rate was compared between patients < 3 and ≥3 using Log-Rank test
and Kaplan-Meier curve.
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Results: A total of 1253 patients initiating bDMARDwere included (76.6% female and mean age 56 years at the beginning of
therapy). Overall, 107 (9%) patients had a CCI ≥3, being diabetes the most frequent comorbidity (5.0%). No differences were
found in DAS28< 2.6 between patients with CCI< 3 and CCI≥3 after 1 year of follow-up (48.2% vs. 44.2%, p-value=0.457),
nor after 2 years (50.8% vs. 40.7%, p-value=0.135). The linear regression model showed significant higher scores in DAS28
over the two years in patients with a CCI ≥3 after adjusting for age and sex (beta coefficient 0.27, 95%CI: 0.02-0.51;
p-value=0.034). Finally, no differences in the bDMARD retention rate were found between both groups (median 2.6 years
[IQR: 1.5-4.1] in CCI< 3 vs. 2.1 years [IQR: 0.6-3.7] in CCI≥3; log rank test p-value 0.467) (Figure).

Conclusion: These data suggest that a higher CCI in patients with RA is associated with greater DAS28 scores during the
first two years after bDMARD initiation, although no differences in remission status were found. In addition, a slightly shorter
retention rate was found in patients with CCI≥3, although the difference was non-significant. These results suggest a lower
probability of disease activity control in patients with comorbidities after the initiation of bDMARD.

Disclosure: C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6;
J. Calvo: None; L. Otero-Valera: None; A. Escudero Contreras: None; R. Ortega Castro: None; L. Ladehesa
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Background/Purpose: Rheumatoid Factor (RF) is an antibody against the Fc fragment of IgG that contributes to the Rheu-
matoid Arthritis (RA) development. RF can bind the Fc fragment of infliximab, suggesting the hypothesis that it can also bind
other monoclonal antibodies (mAB (Adalimumab, Golimumab and Infliximab)) and fusion proteins (FP (Etanercept)), leading
to a lower drug levels and potential early withdrawal. Conversely, the absence of Fc fragment in Certolizumab Pegol (PEG)
may lead to a higher retention rate in comparison with other drugs in RA patients (pts) with high RF titers. Objectives: a) to
compare the retention rate to PEG vs. mAB and vs. FP in AR pts with high RF titers; b) to conduct the similar analysis but
stratifying in naïve and non-naïve pts.

Methods: Longitudinal, retrospective and multicentre study including pts with RA and treated with any TNFi (mAB, FP or
PEG) between 2010-2022. RF levels before TNFi initiation and the dates of both initiation and treatment withdrawal were col-
lected. Log-rank test and Kaplan-Meier curves were conducted to evaluate the retention rate to the three molecular struc-
tures according to the level of RF considering the quartiles of the baseline titres as cut-offs: < 15, >60 and >200 UI/ml
(negative, high, and very high levels, respectively). A sensitivity analysis was performed using a Propensity Score
(PS) matching the PEG, mAB and FP populations according to the age, sex and previous TNFi use.

Results: A total of 755 pts with RA treated with TNFi (132 PEG, 441 mAB and 182 FP) and with available titres of RF were
included (mean age 53 (12) years, 80.2% female and 70.7% naïve). In the total population, a similar retention rate to PEG,
mAB and FP was found (6.1y (95%CI 3.7-NA), 4.2y (95%CI 3.3-8.7) and 4.6y (95%CI 2.9-7.8), respectively, p=0.380).
According to the RF levels, the retention rate to the three molecular structures were similar in seronegative pts(F.1A), and
in those with high (F.1B) and very high levels (F.1C). When selecting non-naïve pts, those with negative RF titres showed sim-
ilar retention rates across molecular structures (F.2A). However, in non-naïve ptswith high levels of RF, those treated with
PEG showed a significant longer retention rate in comparison with mAB and FP (median 11.0y (95%CI 6.3-NA), 1.4y
(95%CI 1.1-NA) and 3.1y (95%CI 0.8-8.8) respectively, p=0.017)(F.2B). Similar results were obtained in non-naïve ptswith

Figure 2. Retention rate to the three molecular structures according to the baseline RF titers in non-naïve patients: (A) <15 IU/ml, (B) >60 IU/ml and
(C) >200 UI/ml.

Figure 1. Retention rate to the three molecular structures according to the baseline RF titers: (A) <15 IU/ml, (B) >60 IU/ml and (C) >200 UI/ml.
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very high titres of RF (F.2C). In ptswith very high levels of RF, the sensitivity analysis using the PS showed a significant longer
retention rate to PEG vs. mAB (median 5.8y (95%CI 2.3-NA) vs. 1.4y (95%CI 1.3-NA), respectively, p=0.022) irrespectively
of the previous use of TNFi (F.3A). Likewise, PEG vs. FP showed a longer retention rate, although these differences were
non-significant (median 2.5y (95%CI 1.8-NA) vs. 1.4y (95%CI 0.4-5.8), p=0.067)(F.3B).

Conclusion: High or very high RF titers before TNFi initiation were associated with a longer retention rate in non-naïve pts
treated with PEG in comparison with mAB and FP. When matching the population using PS, very high levels of RF were
associated with longer retention rate to PEG vs. mAB irrespectively of the previous use of TNFi. These results confirm the
possible effect of the RF in binding the Fc fragment of the drug.

Disclosure: C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6;
J. Calvo: None;M. Abalos-Aguilera: None; F. Cepas: None;C. Plasencia-Rodríguez: Abbvie, 5, 6, Eli Lilly, 6, Novar-
tis, 5, Pfizer, 5, 6, Roche, 6; A. Martinez Feito: None; A. Balsa: AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS),
1, 5, Eli Lilly, 1, 5, 6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5, 6, UCB, 1, 5, 6; R. Faré-García: None; A. Juan Mas:
None; V. Ruiz-Esquide: None; L. Sainz-Comas: None; C. Díaz-Torné: None; J. Godoy: None; I. Anon Onate: None;
N. Mena Vazquez: None; S. MANRIQUE: None; M. Moreno Garcia: None; R. Ortega Castro: None; A. Escudero-
Contreras: None.
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Figure 3. Sensitivity analysis in patients with very high baseline levels of RF (>200 UI/ml) using the PS: (A) PEG vs. mAB and (B) PEG vs. fusion
protein.
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Background/Purpose: Despite the increasing number of available targeted therapies (TT) in rheumatoid arthritis (RA), a
proportion of RA patients fail to respond to their first TT, and response decreases with increasing TTs exposures. The defi-
nition of refractory RA (refRA) patients is complex; however, recent EULAR guidance defines "difficult-to-treat RA" (D2T RA)
as a failure of two or more TTs with differing mechanisms of action (TTDMA) with signs suggestive of active disease, and the
management of signs and/or symptoms is perceived as difficult by the rheumatologist and/or the patient.

We aimed to determine the clinical and therapeutic profile of refRA, to describe the patterns of drug sequencing in terms of
loss of response, non-response or adverse effects that are associated with RefRA.

Methods: Observational retrospective study with a single-center cohort of RA patients (ACR/EULAR 2010 criteria) exposed
to TT since 2000 was performed. We defined refRA as failure of at least 2 TTDMA with moderate/high activity at the TT
onset. Demographic and clinical variables were extracted from the electronic medical record, and we analyzed the different
lines of treatment with TTs, its duration treatment and reasons for treatment discontinuation.

Results: 537 RA patients undergoing TTs were included, 81 from themwere considered as refRA. Clinical and demographic
characteristics are listed in table 1.

In a multivariate logistic regression analysis RefRA patients showed younger age at diagnosis, higher proportion of female
sex and Sjögren Syndrome, and higher Das28-ESR values than non-refRA (P< 0.001). No differences in CRP and ESR
levels, rheumatoid factor or anti-CCP positivity, cardiovascular events, depression, fibromyalgia or pulmonary affection were
observed. A Kapplan-Meier survival analysis showed a shorter length of TT in RefRA than non-RefRA (P< 0.0001).

Anti-TNF was the treatment of choice for the 1sr and 2nd TTs, however is less likely to be administered in non-RefRA rather
than RefRA (P< 0.001) (table 2), and RefRA showed more incidence of switches (P< 0.001). The absence of conventional
DMARD treatment is more likely in Non-RefRA (P=0.046).

Table1
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Loss of response in 1sr and 2nd TTs were the main reason for discontinuing treatment in refRA, being the adverse event and
other causes no related to TT the more frequent as cause of discontinuing TT in non-refRA (P=0.006). When we analyze the
reason for discontinuing treatment and excluding the "other causes", if the cause of discontinuing treatment in refRA is a pri-
mary non-response, near of the 30% of patients discontinue in second-line by the same reason; and if the cause for discon-
tinuation in first-line is an adverse effect, the 33% of patients discontinue in second-line by the same reason.

Table2

Figure1
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Conclusion: RefRA patients in this study showed lower age at diagnosis, higher proportion of female sex and Sjögren Syn-
drome. With an exposition of 4 TTs as an average in refRA, the duration of TT is shorter and anti-TNF was the most frequent
TT both in first and second line of treatment with more incidence of switching. Loss of response is the most common cause
of discontinuation in refRA, with lower rate of adverse events and other causes of discontinuation than non-RefRA.

Disclosure: E. Grau Garcia: None; L. Mas Sanchez: None; P. Muñoz Martínez: None; C. Riesco Barcena: None;
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None; J. Roman Ivorra: None.
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Background/Purpose: To compare the efficacy and tolerance at 3 and 6 months of two methotrexate (MTX) initiation strat-
egies in rheumatoid arthritis (RA).

Methods: Retrospective,monocentric,cross-sectionalstudy including patients with RA who initiated MTX as first-line ther-
apy during the last 2 years according to one of the following 2 strategies: a "conventional" strategy (CS) defined by an initia-
tion of oral MTX at a dose of 10-15 mg/week or an "aggressive" strategy (AS), defined by an initiation of subcutaneous
(SC) MTX at a dose of 15 mg/week SC or >15 mg/week either orally or SC. Each strategy allowed the possibility to increase
the doses and/or switch to the SC route at 3 months. Efficacy was assessed at 3 and 6 months using the DAS28-CRP. The
tolerance of each strategy was also assessed at month 3 and 6.

Results: We included 101 patients (85 women) with a mean age of 55±12 years and disease duration of 5±6 months. The
frequency of rheumatoid factors, anti-CCP antibodies and erosions was 83%, 81% and 38% respectively. 61 patients initi-
ated MTX according to the CS, with an increase of dose and/or a switch to the SC route at 3 months for 31 patients, and
40 patients started treatment according to the AS, with an increase of dose and/or switch to the SC route at 3 months for
14 patients. There was no difference between these 2 groups in terms of age, gender, disease duration, antibody status, fre-
quency of bone erosions, body mass index, comorbidities and disease activity at baseline. Efficacy at 3 months was signif-
icantly higher with the AS (reduction of the DAS28-CRP from 4.34±0.91 to 2.39±0.75, mean difference of 1.95±1.21,
p< 0.001) compared to the CS (reduction of the DAS28-CRP from 4.09±0.62 to 2.88±0.73, mean difference of 1.21
±0.90, p=0.12) (Figure 1). The improvement of tender/swollen joint counts, patient global assessment and CRP levels
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was also significantly more important at 3 months with the AS (Table 1). At 6 months, although the DAS28-CRP was similar
in the 2 groups (Figure 1), less patients from the AS subgroup required an escalation to a targeted biologic/synthetic therapy
compared to the CS (12/40, 30% vs. 29/61, 48%, p=0.073). The frequency of digestive side effects at 3 months was signif-
icantly lower in the AS (3/40, 7,5% vs. 16/61, 26%, p=0.021). The frequency of hepatic cytolysis at 3 month was higher in
the AS (4/40, 10% vs. 1/61,1,6%, p=0.057). The frequency of asthenia at 3 months was similar in both groups (7/4, 18%
vs. 6/61, 10%, p=0.25). Only one infection was observed in the CS and no hematological side effect was recorded. At
6 months, the cumulative incidence of side effects was 23% with the AS compared to 46% with the CS (p=0.015). Only
one treatment discontinuation was noted in the AS subgroup vs. 9 in the CS subgroup (p=0.042).

Conclusion: This study suggests that it is possible to use a more aggressive initiation strategy of MTX in RA in routine clinical
practice. This strategy allows to obtain an earlier clinical response and it is associated with a better tolerance than the con-
ventional strategy. These results need to be confirmed in prospective studies.

Table 1: Evaluation of efficacy parameter at 3 months according to the methotrexate initiation strategy

Figure 1: Evolution at 3 and 6 months of DAS28-CRP index according to the methotrexate initiation strategy
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Background/Purpose: Our study aimed to use machine-learning approaches to characterize the immune cell profiles of
patients who were inadequate responders to Etanercept-Biosimilar Yisaipu (Yisaipu-IRs) and develop an Yisaipu-IR risk
model based on immune cell signatures in rheumatoid arthritis (RA).

Methods: The study included RA patients from the Department of Rheumatology and Immunology, Peking University Peo-
ple’s Hospital between July 1, 2022 and May 3, 2023. All the patients fulfilled the 2010 American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR) classification criteria for RA. All the patients received Yisaipu
25mg twice a week for 6 months. Patients who didn’t achieve ACR20 improvement at 3rd month after enrollment were
defined as Yisaipu-IRs and others were defined as Yisaipu adequate responders (Yisaipu-ARs). Immunophenotyping pro-
files (24 immune cell subsets) of peripheral blood mononuclear cell from Yisaipu-IRs and Yisaipu-ARs were determined by
flow cytometry. Spearman correlation analysis was used to test the association between immune phenotypes. Sparse par-
tial least squares-discriminant analysis (sPLS-DA) was used to assess classification and parameter selection. Univariate and
multivariate logistic regression analyses were performed to identify immune cell signatures associated with Yisaipu-IRs to
build a risk model. Study design and analysis plan flow diagram was shown in figure1.

Results: Peripheral blood was collected from 30 Yisaipu-ARs and 8 Yisaipu-IRs. The demographic data and clinical features
of the patients were described in table 1. The mean age was 51.8±12.4 years for Yisaipu-ARs and 52.5±12.8 years for
Yisaipu-IRs. In-depth immune cell phenotyping showed that Yisaipu-IRs had a disrupted immune cell profile, compared with
Yisaipu-ARs, including alteration in total CD8+ T-cell, regulatory T-cell (Treg), effector T-cell (Teff ) and total B-cell (figure 2).
Correlation analysis displayed significant disruption in the relationship among total CD8+ T-cell, Treg and B-cell with each
other in Yisaipu-IRs compared to Yisaipu-ARs (figure 3). The top-ranked immunological features discriminated by sPLS-
DA included total CD8+ T-cell, Treg and CLA+ Treg and Teff (figure 4). Logistic regression analysis was applied to confirm
that total CD8+ T-cell, CLA+ Treg and foxp3+Treg were significantly associated with ETN-IRs, substantiating the global
immunological difference between Yisaipu-IRs and Yisaipu-ARs (figure 5). A multi-parametric prediction model for
Yisaipu-IRs was established based on weighted immunological signatures including total CD8+ T-cell, CLA+ Treg and
foxp3+ Treg. Receiver operating characteristic curve (ROC) analysis of the model showed an area under the curve (AUC)
of 0.874 (accuracy 87.4%) (figure 6), indicating good performance in discriminating Yisaipu-IRs from Yisaipu-ARs.
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Conclusion: T cell signatures might promisingly predict the clinical response to Yisaipu in RA patients and facilitate better
stratification of patients for optimal treatment choices in the future.
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Background/Purpose: This study aimed to identify risk factors associated with adverse events (AEs) and infections in
patients with rheumatoid arthritis (RA) and comorbid interstitial lung disease (ILD) receiving biologics or targeted synthetic
disease-modifying anti-rheumatic drugs (b/tsDMARDs), using data from the Korean College of Rheumatology Biologics
(KOBIO) registry.

Methods:We analyzed data from a cohort of 2,266 adult RA patients who received b/tsDMARDs between December 2012
and December 2021, including 169 patients having comorbid ILD. We identified risk factors for AEs and infections in the
whole RA group and RA-ILD group and investigated the impact of infections on mortality in patients with RA and
comorbid ILD.
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Results: Among all RA patients, 45.7% withdrew b/tsDMARDs, while in the RA-ILD group, a higher proportion of 57.4%
withdrew their regimen. The main reason for withdrawing b/tsDMARDs in the RA-ILD group was adverse events (AEs), with
infections being the largest proportion among the reported AEs. In the RA without ILD group, the frequency of AEs was sig-
nificantly lower compared to the RA-ILD group (ILD: 45.4%, non-ILD: 27.8%, p < 0.001), among the AEs, infusion-related
reactions were more common than infections. In multivariate analysis of risk factors for AEs and infections in the RA-ILD
group, older age was identified as a risk factor for AEs (OR, 2.65, p = 0.024), and only current smoking was identified as a
risk factor for infections (OR, 2.214, p = 0.023). In the whole RA, ILD (OR = 1.97, p < 0.001), current smoking (OR = 1.28,
p = 0.047), abatacept (OR = 0.71, p = 0.026), tocilizumab (OR = 0.79, p = 0.046), JAK inhibitors (OR = 0.52, p < 0.001),
hypertension (OR = 1.42, p = 0.001), cardiovascular diseases (OR = 1.46, p = 0.001), concomitant methotrexate
(OR = 0.72, p = 0.001), and dose of corticosteroid (OR = 1.03, p =0.023) were associated with infections.

Conclusion: The patients with RA-ILD had a higher rate of withdrawal of b/tsDMARDs due to AEs and infections compared
to patients with RA without ILD. In RA-ILD group, older age was identified as a risk factor for AEs, while current smoking was
identified as a risk factor for infections.

Disclosure: J. Kim: None; J. Jung: None; C. Suh: None; H. Kim: None.
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Background/Purpose: Older persons with rheumatoid arthritis (RA) are at increased risk for sarcopenic obesity, physical
disability, adverse drug events, and cardiovascular disease; thus, there is a need for novel, non-pharmacologic interventions
to improve clinical care in this patient population. Weight loss and exercise training have well-established benefits of improv-
ing clinical outcomes in non-RA populations; however, the effects of combined lifestyle interventions for older patients with
RA are understudied. In this randomized controlled trial of older patients with RA and overweight/obesity, our goal was to
identify the effects of a remotely supervised weight loss and exercise training (SWET) intervention on disease activity and
patient reported outcomes.

Methods: Older (age 60-80 years), previously sedentary participants with RA and overweight/obesity (BMI 28-40 kg/m2), who
all satisfied 2010 ACR/EULAR RA classification criteria, were randomized to 16 weeks of SWET or a counseling health as treat-
ment (CHAT) control group. The SWET intervention group completed aerobic training (150minutes/weekmoderate-to-vigorous
exercise), resistance training (2 days/week), and a hypocaloric diet (7% weight loss target). The CHAT control group completed
2 baseline visits of diet and exercise counseling followed by usual care. Baseline and post-intervention assessments included
body composition assessment (BOD POD®), minimal waist circumference measurement, muscle strength assessment (isomet-
ric knee extension), RA disease activity (DAS-28-CRP) assessment, and Patient-Reported OutcomesMeasurement Information
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System (PROMIS) questionnaires. Within group pre- versus post-intervention changes were assessed using Wilcoxon signed
rank tests. Between group comparisons of outcome absolute change (post – pre) were assessed using regression modeling
controlling for the baseline outcome. Relationships were assessed using Spearman’s correlations. Statistical significance for
the primary outcome (between group changes in DAS-28-CRP) was established at p< 0.05.

Results: Compared to the CHAT control group (n=10, 9 female, mean age 65.6±5.4), older RA participants who completed
the remotely supervised SWET intervention (n=10, 7 female, mean age 67.7±5.4) significantly improved DAS-28-CRP
(p=0.03) (Table 1). SWET group participants also comparatively improved patient reported outcomes, including physical
health, physical function, mental health, and fatigue (p< 0.05 for all) (Table 1). Decreases in DAS-28-CRP among all partici-
pants (n=20) were associated with decreases in waist circumference (rho=0.48, p=0.03) and increases in leg muscle
strength (rho=-0.57, p=0.01).

Conclusion: In older participants with RA and overweight/obesity, when compared to a lifestyle counseling control interven-
tion, a remotely supervised weight loss and exercise training intervention significantly improved RA disease activity and mul-
tiple patient-reported assessments of overall health. Results of this randomized control trial support the use of multifaceted
lifestyle interventions in the usual clinical care of older patients with RA.

2574



Disclosure: B. Andonian: None; L. Ross: None; A. Sudnick: None; J. Johnson: None; C. Pieper: None; C. Bales:
None; K. Porter Starr: None; W. Kraus: None; K. Huffman: None.

Abstract Number: 1314

Safety Results from a Phase 1 Double-blind Randomized Clinical Trial of
Allogeneic Mesenchymal Stem Cells in Early RA

Nora Singer1, Maya Breitman2, Maricela Haghiac2, Larraine Gordesky3, Jane Reese4, Steven Lewis2, Emma Barnboym2,
Noor Hussein5, Susan Lasalvia6, Elizabeth Mellins7, Tracey Bonfield8, Donald Anthony9, Arnold Caplan10 and Hillard
Lazarus8, 1The MetroHealth System at Case Western Reserve University School of Medicine, Cleveland, OH, 2The
MetroHealth System at CWRU, Cleveland, OH, 3The MetroHealth System at CWRU and Louis Stokes Cleveland VA,
Cleveland, OH, 4CWRU, University Hospitals of Cleveland, Cleveland, OH, 5Stanford University, Palo Alta, CA, 6The
MetroHealth System, Cleveland, OH, 7Stanford University, Stanford, CA, 8CWRU and University Hospitals of Cleveland,
Cleveland, OH, 9Case Western Reserve University, Cleveland VA Medical Center, The MetroHealth System, Cleveland,
OH, 10CWRU, Center for Skeletal Biology, Cleveland, OH

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: RA – Treatments Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: The purpose of this study was to evaluate the safety of bone-marrow derived allogeneic mesenchy-
mal stem cells (MSCs) as therapeutic agents in early rheumatoid arthritis (RA). Used to reduced graft-versus-host disease
following bone marrow transplantation, MSCs are being clinically tested in multiple sclerosis, Crohn’s disease, cystic fibrosis
and other diseases for their immune regulatory properties. We designed and conducted a Phase 1 randomized double blind
clinical trial (RDBCT) using MSCs in early RA. MSCs have immunomodulatory properties ex vivo and in vivo. We hypothe-
sized that a "window of opportunity" would exist in early RA during which immune tolerance could be restored to a "pre-
RA-like" state

Methods:We conducted a Phase 1 RDBCT in early RA patients using a single infusion of marrow derived allogeneic MSCs.
Donors were pre-screened and MSCs isolated and expanded and tested in functional suppressor assays ex vivo. The
selected MSC donor had a second bone marrow aspiration and MSCs were expanded in the Case Comprehensive Cancer
Center GMP faculty and cryopreserved. MSCs underwent purity and adventitious testing in advance and endotoxin prior to
release. Studies were perfumed under IND # 016906 and according to the Declaration of Helsinki. Patients enrolled had
symptoms of RA for less than two years and had elevated rheumatoid factor or antibody directed against citrullinated pep-
tides or both. Known DMSO sensitivity, active infection and history of disease modifying drugs (DMARDs) other than meth-
otrexate, hydroxychloroquine and low dose prednisone were exclusionary.

Results: Screening lasted 42 days prior to infusion. Of the ten patients treated, five were administered MSCs at 2 million (M)/
kg and three patients at 4M/kg and two received sham infusion. Patients were pre-medicated with acetaminophen and
diphenhydramine. There were no dose limiting toxicity and no infusion reactions. Two SAEs were not considered to be study

Table 1 Demographics
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related: 1) acute exacerbation of chronic low back pain; 2) hip fracture in a patient on low dose steroids. Enrollment was
halted after ten patients due to stalling during the pandemic. Demographics are included in Table 1. Spirometry post-infusion
was discontinued with permission mid-way through the trial as no respiratory AEs occurred in conjunction with or immedi-
ately after infusion. No study related AEs related to the therapeutic agent were reported (Table 2). Secondary outcomes
including Patient Reported Outcomes and DAS28CRP are under analysis.

Conclusion: Use of "off the shelf" bone marrow derived adult "mesenchymal stem cells" appear safe using dosages up to
4M/Kg. There were no dose limiting toxicities observed and patients tolerated infusion well without pre-conditioning, as is
required for use of other cellular therapies. Given the safety of using MSC’s, we suggest that allogeneic MSCs should be
tested early in RA in a phase 2 study for their ability to induce immune quiescence and induction of host regulatory cells as
well as efficacy responses.

Disclosure: N. Singer: Merck, 5, 12, Travel grant; M. Breitman: None; M. Haghiac: None; L. Gordesky: None;
J. Reese: None; S. Lewis: None; E. Barnboym: None; N. Hussein: None; S. Lasalvia: None; E. Mellins: Codexis,
5, Genentech, 5, GlaxoSmithKlein(GSK), 5; T. Bonfield: None;D. Anthony: None; A. Caplan: None;H. Lazarus: None.

Table 2 Adverse Events
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Lipoprotein Lipid Profile Independently of Body Mass Index: Results from
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Elena Zonova1, Antonio Abbate2, Eugen Feist3, Sergey Yakushin4,Maria Lemak5, Alina Egorova5, Daria Bukhanova5, Sergey
Grishin5, Sofia Kuzkina5, Mikhail Samsonov6 and EVGENY NASONOV7, 1Novosibirsk State Medical University, Novosibirsk,
Russia, 2Robert M. Berne Cardiovascular Research Center, Charlottesville, VA, 3Helios Department of Rheumatology and
Clinical Immunology, Vogelsang-Gommern, Germany, 4Ryazan State Medical University, Ryazan, Russia, 5R-Pharm,
Moscow, Russia, 6RPharm, Moscow, Russia, 7Scientific Research Institute of Rheumatology, Moscow, Russia

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: RA – Treatments Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Active rheumatoid arthritis (RA) is associated with a higher prevalence of insulin resistance (IR). Dys-
regulation of adipokines driven by low-level systemic inflammation plays a central role in the development of IR. Adiponectin
(Adp) is an adipokine exerting anti-inflammatory and insulin-sensitizing activity. However suppression of Adp secretion by
IL-6 was shown in previous studies, data on associations of Adp with serum lipid profiles and disease activity in patients with
RA treated with biologic DMARDs are controversial. Here we present the changes in serum Adp levels in patients with active
RA during treatment with IL-6 inhibitor olokizumab (OKZ).

Methods: Data were extracted from 3 double-blind RCTs (NCT02760368; NCT02760407; NCT02760433). Patients were
randomized to receive subcutaneous (SC) injections of OKZ 64 mg every 2 weeks (q2w), OKZ 64 mg once every 4 weeks
(q4w), or placebo for 24 weeks, all on background of МТX.

Demographics were assessed at baseline. Body weight and height were assessed at baseline, week 4, 8, 12, 18, and 24.
Clinical and laboratory data were collected at baseline, week 4, 12, and 24. Associations with changes in Adp were evalu-
ated by partial correlations adjusted for gender, age, BMI, and lipid-modifying therapy for lipid profiles or for gender, age;
BMI; Adp; changes in BMI and cholesterol for disease activity.

Results: Serum Adp measurements were available for 1944 pts (730/765/499 pts in OKZ q2w, OKZ q4w, and placebo
groups). Baseline characteristics were equally distributed across treatment groups. In total 18% of patients received lipid
modifying agents, with the percentage slightly higher in OKZ groups compared to placebo. Pre-dose Adp levels were pos-
itively associated with longer disease duration, and inversely associated with BMI at baseline, however no association was
observed with disease activity (Figure 1A).

Significantly elevated levels of triglycerides, total cholesterol, HDL- and LDL-cholesterol were observed at all post-dose time-
points (figure 1B, 1C). After 24 weeks of treatment, Adp increased significantly by 1590.46 (182.90) ug/L, 1743.61 (180.14)
ug/L, and 687.58 (238.33) in OKZ q2w, OKZ q4w, and placebo groups. Significant difference with placebo was observed in
OKZ q4w group only (difference (SE) 1056.03 (299.37) μg/L, p = 0.02).

Adp changes were positively correlated with changes in total and HDL-cholesterol (r=0.134 and r=0.281, p< 0.001), a
very weak however significant correlation was seen with changes in LDL-cholesterol (r=0.067, p=0.018) and probability to
reach low disease activity (DAS28-CRP < 3.2) at week 24 (r=0.061, p=0.001), but not with post-baseline changes in
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triglycerides or BMI. Adp levels were inversely correlated with DAS28-ESR and ESR at week 24 (r=-0.061, p=0.048, r=-
0.082, p=0.004).

Conclusion: Significant elevation of serum Adp was observed after 24 weeks of OKZ treatment in patients with RA. Adp
changes positively correlated with elevations of total and HDL-cholesterol, independently of post-treatment changes in
BMI. Increased Adp may have protective insulin-sensitizing effects and may contribute to decreasing the risk of CV compli-
cations in RA patients.
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Disclosure: E. Zonova: AbbVie/Abbott, 5, 6, Amgen, 5, 6, AstraZeneca, 6, Bayer, 6, Berlin-chemie, 6, Biocad, 5, 6,
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2, 6, Swedish Orphan Biovitrum, 2, 5, 6; E. Feist: AbbVie, 12, has received honoraria and research grants, BMS,
12, has received honoraria and research grants, Galapagos, 12, has received honoraria and research grants, Lilly,
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5, Novartis, 6, R-Pharm, 5, Sanofi, 6, Servier, 6, STADA, 6; M. Lemak: R-Pharm, 3; A. Egorova: R-Pharm, 3;
D. Bukhanova: R-Pharm, 3; S. Grishin: R-Pharm, 3; S. Kuzkina: R-Pharm, 3; M. Samsonov: R_Pharm, 3;
E. NASONOV: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 6, Novartis, 6, Pfizer, 6, R-Pharm, 6.

Comparisons to placebo: * p <0.05; *** p <0.001. Linear mixed model was used to compare change in Adp from baseline between OKZ groups
and placebo with adjustments for baseline Adp, baseline BMI, post-baseline dynamic in BMI and total cholesterol. OKZ = olokizumab, q2w = every
2 weeks, q4w = every 4 weeks, PBO = placebo; RA = rheumatoid arthritis; BMI = body mass index; IQR = interquartile range; MTX = methotrex-
ate; LS Mean = least square mean; SE = standard error
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University Hospital-Idipaz, Madrid, Spain
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Background/Purpose: Elevated rheumatoid factor (RF) in patients with rheumatoid arthritis (RA) is associated with
higher disease activity. A significantly lower efficacy of TNF inhibitors (TNFi) monoclonal antibodies (mAbs), Infliximab
(IFX) and Adalimumab (ADL) as well as the fusion protein etanercept, in seropositive RA patients with high RF levels
has been described1,2. Certolizumab pegol (CZP), a Fc-free pegylated mAb anti-TNF has shown comparable efficacy
irrespective of baseline RF status 3. RF binds the Fc fragment of IgG1 which is the subtype used to engineer the
majority of TNFi mAbs. Augmented clearance of mAbs in the presence of high titers of FR, due to the formation of
large immune complexes, may likely explain reported negative impact of RF titers in mAbs efficacy. We aim to evaluate
in clinical practice whether RF and ACPA levels in RA patients influence serum drug levels of 3 TNFi with differentiated
molecular structures.

Demographics characteristics of patients with RA treated with infliximab (IFX), adalimumab (ADL) and certolizumab (CTZ) at baseline.
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Median drug levels (ng/ml) at 6 months by baseline RF quartiles.

Median drug levels (ng/ml) at 6 months by baseline ACPA quartiles.
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1 Bobbio-Pallavicini F. Ann Rheum Dis 2007;66(3):302–7 2 Potter C. Ann Rheum Dis 2009;68(1):69–74 3 Tanaka Y. APLAR
2020. Oral Communication

Methods: We evaluated retrospectively a cohort of consecutive RA patients treated with either IFX, ADL or CZP. Clin-
ical, laboratory and demographic data were collected for all patients at baseline (T0) and after 6 months (T6) of treat-
ment. RF and ACPA titers, serum drug levels were measured at T0 and T6 using nephelometry and ELISA
respectively. Patients were stratified into quartiles based on baseline RF [seronegative ( < 20 UI/ml, low (20-57.0),
medium (57.0-380), and high ( > 380)] and ACPA [negative ( < 25.0 IU/ml), low (25.0–167 IU/ml), medium (167–1582
IU/ml) and high ( >1582 IU/ml)]. Association between baseline RF and ACPA titers and drug levels were assessed
using non-parametric test (Mann-Whitney).

Results: A total of 170 patients from a tertiary hospital were evaluated: 90 (66%) received IFX, 48 (35%) ADL and 32 (22%)
CZP. Demographic characteristics are shown in Table 1. RF and ACPA were positive in 76% and 80 % of patients, respec-
tively. A higher proportion of patients in the IFX group (77%) had both RF+ and ACPA+ status followed by CZP (75%) and
ADL (54%) groups. Serum IFX and ADL levels at T6 were significantly lower in patients with higher basal RF titers (Fig 1). In
contrast, no differences between drug levels at T6 across baseline RF titers were observed in the CZP group (Fig. 1).For
ACPA status, only IFX levels at T6 were statistically higher in basal ACPA negative patients (Fig.2).Most patients with high
ACPA levels had also medium or high RF levels: 11/22 (50%) patients and 1/22 (32%), respectively. Anti-Drug Antibodies
(ADA) were detected in 26 patients with IFX, 2 with ADL and 2 with CZP.In the case of IFX, the major percentage of patients
with ADA positive had medium or high RF levels patients (39% and 38%, respectively) compared to patients with seroneg-
ative andlow RF levels (4% and 19% respectively).

Conclusion: Baseline RF titers do not impact serum drug levels of CZP (a Fc-free anti-TNF ) whereas they are significantly
linked to low serum drug levels of complete monoclonal antibodies (IFX and ADL) in clinical settings in RA patients. These dif-
ferences might aid physicians to select suitable treatment for the management of RA.

Disclosure: A. Martinez Feito: None;C. Plasencia-Rodríguez: Abbvie, 5, 6, Eli Lilly, 6, Novartis, 5, Pfizer, 5, 6, Roche,
6; M. Novella-Navarro: Galapagos, 6, Janssen, 5, 6, Lilly, 5, 6, UCB, 5, 6; J. Gehin: None; B. Hernandez-Breijo:
None; C. M.Brenis: None; A. Villalba: None; E. Fernandez-Fernandez: None; I. Monjo: Amgen, 6, Gedeon Richter,
6, Janssen, 6, Novartis, 6, Roche, 6, UCB, 6; D. Pascual-Salcedo: AbbVie/Abbott, 6, Grifols, 6, menarini, 6, Pfizer,
6, Takeda, 6; P. Nozal: None; A. Balsa: AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5,
6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5, 6, UCB, 1, 5, 6.
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Background/Purpose: There is a well-known risk of developing adverse drug reactions (ADR) in rheumatic patients due,
mainly, to the use of Disease Modifying Drugs (DMARD). In the last two decades, the use of biological DMARDs (bDMARDs)
has increased extensively but our knowledge of the ADR to these drugs outside clinical trials setting and in the long term has
not at the same rate; especially those that require drug discontinuation. Purpose. To describe the incidence and character-
istics of ADR to bDMARD, as well as the factors associated to their discontinuation in an inception cohort of patients
with RA.

Methods: We conducted an observational longitudinal retrospective study. Patients: all recent onset RA diagnosed
between January 1st 2007 and December 31st 2015 followed in outpatient clinic at Hospital Clinico San Carlos until January
1st 2022, which used any bDMARD ≥ 3 months, were included. Primary outcome: development of an ADR that required
drug discontinuation (moderate: discontinuation drug, severe: hospitalization or death of the patient due to the ADR). Cov-
ariables: sociodemographic, clinical and treatment. Statistical analysis: incidence rates of discontinuation (IR) per
100 patient-years were estimated using survival techniques with their respective 95% confidence interval [CI]. A multivariate
Cox regression analysis was used to evaluate the risk factors of discontinuation due to ADR. Results were expressed as HR
with their 95% CI.

Table 1. Characteristics at baseline
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Results: 186 patients were included (927.86 patient-years), 81.72% were women with a mean age at diagnosis of 52.38
±13.80. Characteristics at baseline are shown in table 1. They received 347 courses of bDMARD treatment of which 81 were
discontinued due to ADR (11.50%; IR 8.73 [7.02-10.85]). 75.30% of the ADR were moderate (IR 6.57 [5.12-8.45]) and
24.69% severe (IR 2.16 [1.39-3.34]). Infection was the most frequent cause of ADR (n=28, 35.44%), followed by allergic
reactions (n=16, 20.25%); 2 patients died due to an ADR. Incidence rates are shown in table 2. After performing bivariate
and multivariate analysis (table 3) we found that the risk of ADR was higher in patients with heart failure (HR 3.85
[1.48-10.04]) or osteoporosis (HR 2.57 [1.10-5.99]) at diagnosis and in posterior courses of treatment (HR 3.28
[1.92-5.59]); there was a tendency of higher risk to develop ADR with the use of JAK inhibitors (HR 2.15 [0.96-4.85]) com-
pared to anti-TNF, but it did not reach statistical significance. Rituximab had lower risk (HR 0.41 [0.17-0.98]) for the develop-
ment of ADR compared to anti-TNF.

Conclusion: Discontinuations of bDMARDs in clinical practice due to ADR are common (13.06%) with an estimated IR of
8.73%, most of them moderate. Infection was the main cause of ADR with only 2 deaths registered due to an ADR during
follow-up. Higher incidences of ADR to bDMARD were found in the female sex, older patients, concomitant use of corticoids
as well as with some bDMARDs (JAKi and Abatacept). We should pay special attention regarding the development of ADR

Table 2. IR of discontinuation due to ADR.

Table. 3 Bivariate and multivariate analysis
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to patients with certain comorbidities and those using posterior courses of treatment, meanwhile Rituximab seems a safer
option of treatment compared to anti-TNF.

Disclosure: Z. Rosales-Rosado: None; M. Rodriguez Laguna: None; C. lajas Petisco: None; C. De Miguel: None;
l. Abasolo: None.
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Background/Purpose: Clinical outcomes in Rheumatoid arthritis (RA) have improved with the introduction of biological and
targeted synthetic disease modifying anti-rheumatic drugs (b & tsDMARDs). Abatacept (CTLA4-Ig), modulates T cell co-
stimulation by interacting with CD80/86 expressed on antigen-presenting cells (APC) and has the potential to interfere both
with proinflammatory amplification pathways and autoimmunity. In the Phase IV Inhibition of co-stimulation in RA (ICosRA)
trial, we aimed to determine the impact of Abatacept on the peripheral frequencies and phenotypes of citrulline specific T
cells in seropositive and shared epitope HLA-DR*04 positive RA patients.

Methods: HLA-DRB1*04:01 or *04:04 ACPA+ RA patients were recruited into a 24-week open label study (n= 25). Periph-
eral blood mononuclear cells were harvested at baseline, 12 weeks, and 24 weeks after abatacept treatment. A panel of
18 markers expressed on various T-cell subsets and 12 known citrullinated epitope specific HLA class II tetramers was
employed to investigate citrulline specific and broad T-cell responses, using spectral flow-cytometry. One-way Anova or
Friedman test, with post-hoc tests were used for testing statistical significance.

Results: Evaluation of the global CD4+ T cell compartment revealed that abatacept treatment significantly decreased
CD4+CD69+ recently activated T cells (p = 0.03), CD4+HLA-DR+ T cells (p = 0.005) and CXCR3-CCR6+CD4+ Th17 cells
(p = 0.05). Abatacept treatment also significantly decreased CD4+CD25+CD127- regulatory T cells (p= 0.03). This was
accompanied by a significant decrease in expression of HLA-DR (p = 0.0004), CD137 (p = 0.003), CD95 (p = 0.0004) and
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CD38 (p = 0.03), but not PD1. Characterization of the citrulline specific T cell compartment, demonstrated that citrullinated
Tenascin C specific T cells dominated the autoreactive TCR fine-specificities (p< 0.05). Moreover, the frequencies of citrul-
line specific T cells decreased significantly over time (p= 0.003). Patients responding to therapy showed significantly higher
baseline number of citrulline specific T cells than non-responders (p= 0.05). TCR sequencing of in-vitro expanded cit-
Tenascin C specific T cells from 4 patients at baseline and subsequent follow up, revealed persistence of autoreactive
TCR clones.

Conclusion: Abatacept decreases both global and citrulline specific T cell populations. Notably, prior to treatment there
were higher numbers of autoreactive T cells in those patients that respond; suggesting that not only do these individuals
potentially have a stronger autoimmune disease component but are also more receptive to therapeutic intervention targeting
inhibition of co-stimulation. Finally, the persistence of citrulline specific T cell clones underscores the notion that abatacept
does not fully abrogate the T cell compartment’s propensity to drive autoimmunity.
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2, AstraZeneca, 2, Bristol Myers Squibb, 2, 5, Cabaletta, 2, 11, Causeway Therapeutics, 2, 11, Celgene, 2, 5, Compugen,
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Background/Purpose: Interstitial lung disease (ILD) is a critical complication of rheumatoid arthritis (RA). Abatacept and
rituximab are the preferred disease-modifying antirheumatic drugs (DMARDs) for RA-ILD. However, progression of ILD
despite its use is not uncommon. A subgroup analysis of the INBUILD trial has shown a slower decline in forced vital capacity
(FVC) in patients with progressive fibrosing autoimmune disease-related ILD with nintedanib (NINTE) [Arthritis Rheumatol
2022;74(6):1039-47]. However, data on antifibrotics use for RA-ILD in clinical practice (CP) are scarce. Our aim was: a) To
assess the efficacy of antifibrotic drugs, NINTE and pirfenidone (PIRFE), in Spanish RA-ILD patients with a progressive phe-
notype in CP; b) To compare the profile of CP RA-ILD patients with those included in the INBUILD trial.

Methods: National multicenter study of RA-ILD patients to whom NINTE or PIRFE were added due to progressive fibrosing
ILD. Demographic and clinical variables were collected from all patients. These features were compared with those of RA-
ILD patients included in the INBUILD trial (n=89, 42 NINTE and 47 placebo). Forced vital capacity (FVC) evolution was the
primary endpoint. Results are expressed as percentage, mean±SD or median [IQR].

Table 1. Baseline characteristics of RA-ILD patients treated with NINTE in clinical practice and RA-ILD patients included in the INBUILD trial.
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Results: A total of 73 patients (24 women/49 men) from CP were collected, mean age of 69±9 years. The median [IQR] ILD
duration up to antifibrotic initiation was of 56.5 [21.5-83] months. NINTE was the most widely used antifibrotic (n=66), com-
bined with immunosuppressive treatment in all cases: corticosteroids in 44, cDMARD in 20 (mycophenolate mofetil=8, leflu-
nomide=6, methotrexate=3, hydroxychloroquine=2, azathioprine=1), bDMARD in 43 (abatacept=31, rituximab=10, anti-
IL6R=2) and/or JAKi in 4 (baricitinib=2, tofacitinib=1, filgotinib=1). Mean FVC one year before NINTE start was 80±21 (%
pred.), whilst mean baseline FVC was 71±23 (% pred.). Table 1 shows the comparison of baseline characteristics of RA-
ILD patients treated with NINTE in CP and in the INBUILD trial. The evolution of FVC and diffusing capacity of the lungs for
carbon monoxide (DLCO) in our patients with NINTE from the previous year of antifibrotic initiation is shown in Figure 1. After
a median follow-up of 15.5 [3.5-23.5] months, no significant decline in mean FVC or DLCO values was observed. In addition,
86% of the patients presented stabilization or improvement of dyspnea. NINTE was withdrawn in 14 patients due to: gastro-
intestinal adverse events (11), death (1), hemorrhage risk (1), and stabilization (1). PIRFE was administered to 7 patients
(4 men), combined with abatacept in 3 patients, leflunomide in 1, and methotrexate in 1. Mean baseline FVC and DLCOwere
69±22 and 49±14 (% pred.), respectively. As with NINTE, a stability in the evolution of lung function was observed. PIRFE
was withdrawn in 4 patients due to: gastrointestinal adverse events (2), inefficacy (1), and stabilization (1).

Conclusion: Antifibrotics, especially NINTE, seem to slow ILD progression in patients with RA-ILD. In CP, our patients are
treated belatedly in the evolution of the disease, but results are satisfactory. Combination of antifibrotics and DMARDs is fea-
sible and safe.

Disclosure: B. Atienza-Mateo: None; A. Serrano-Combarro: None; M. Martin-Lopez: None; S. Castañeda: None;
R. Melero-Gonzalez: None; J. Loarce-Martos: Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Galapagos,
6; N. Mena Vazquez: None; C. carrasco-Cubero: None; C. Diez-Morrondo: None; D. Castro-Corredor: None;
T. Vazquez-Rodriguez: None; a. Garcia-Valle: None; G. Bonilla: None; M. Rodriguez-lopez: None; I. Brana Abas-
cal: None; S. ROJAS HERRERA: None; J. Sarmiento-Monroy: None; P. Andujar-Brazal: None; J. De Dios: None;
C. Gonzalez-Montagut Gomez: None; S. Ordonez-Palau: None; A. Brandy-Garcia: None; F. Lozano: None;
M. Lopez-Lasanta: None; C. Campos Fern�andez: None; M. Garijo Bufort: None; I. Casafont-Sole: None;
C. Goercke: None; C. Iñiguez: None; F. Ortiz-Sanju�an: Eli Lilly, 6, Grunenthal, 2, GSK, 2; E. Giner-Serret: None;
B. Flores Robles: None; M. Moreno: None; E. Cervantes-Perez: None; D. Ferrer: None; R. Blanco: AbbVie, 5, 6,
Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche,
5, 6, Sanofi, 6; O. Collaborative Group Members: None.

Figure 1. Evolution of FVC and DLCO in 66 patients with RA-ILD treated with nintedanib in clinical practice since the previous year of initiation.
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Background/Purpose: Helper T cells (Th) are key players in rheumatoid arthritis (RA). Th17 and Th17.1 have a prominent
function in the early phase of inflammation, while Th1 characterize a well-established disease (Kotake S, 2017). Th22, char-
acterized by synthesis of IL-22 (and IL-13 and TNF-α) but not IL-17A or IFN-γ, are still. In RA animal model, IL-22 hampered
Th1 plasticity, favoring Th17 maintenance and survival (Justa S, 2014). Th9 are involved in RA synovitis, IL-9 being an
enhancer of Th17 cells differentiation in the synovium (Chowdhury, 2018). Innate lymphoid cells (ILC) were recently
described as critical in the perpetuation of immune responses during the autoimmune processes, being resident in the tis-
sues and activating without the presence of antigen-specific cell receptors. The three major groups in the ILC family (1, 2,
3) mirror the canonical T helper subsets Th1, Th2, and Th17 (Wu X, 2020). Considering the crucial role played by the
CD28 co-stimulation in the process of Th priming and its effect on inflammatory environment, we hypothesized that its
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blocker abatacept (ABA) might modulate the circulating levels of Th and ILC cells and their involvement in B-cell maturation
and antigen-driven differentiation.

Methods: Sixteen bDMARDs-naïve RA patients [female/male=10/6; median (IQR) age=64 (54.3-67.6) years; disease dura-
tion=51 (30-108) months; 13/16 (81.3%) seropositive; C Reactive Protein (CRP)=6 (2.4-11.5) mg/L (normal value < 5 mg/L),
CRP-28-joint Disease Activity Score (CRP-DAS28)=4 (3.3-4.4)] were enrolled before starting ABA. Peripheral blood mono-
nuclear cells, obtained from the patients before the start of ABA therapy (T0) and after 12 months (T12), were extracellular
stained and evaluated by flow cytometry (FACSCantoII, Beckton Dickinson). EULAR criteria were used to evaluate the treat-
ment response [good and moderate responders (R), n=11 and non-responders (NR), n=5].

Results: Baseline CRP-DAS28 was differently correlated with various T helper cell subsets, but not with ILC (Table 1A). In
the whole cohort, Th and ILC subpopulation levels did not significantly change between T0 and T12, except for Th22 levels
(expressed as % of CD3+CD4+CCR6+CCR4+) which decreased [20.1 (17.93-23.53) vs 16 (14.1-19.4); p:0.016]
(Table 1B), mainly in the R group [19 (17.75-20.5) vs 15.85 (13-17.45); p:0.004]. The same level of circulating subsets
was found when comparing NR vs R patients at T0 and T12.

Conclusion: All the circulating Th cells expressing CCR6, which is the main chemokine receptor of Th17 and Th17-related
cells, were positively correlated with the disease activity at baseline, except for Th22, a distinct Th lineage that can display
plasticity towards Th1 and Th2 lineages under special circumstances, showing regulatory properties and participating to
the early RA pathogenesis. The decrease of Th22 after CD28 blockade may suggest the potential role of ABA in targeting
one of the earliest phases of the disease pathophysiology.

Disclosure: P. Semeraro: None; F. Angeli: None; A. Caproli: None; F. Franceschini: None; P. Airò: None;
S. Piantoni: None.
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Background/Purpose: Intraarticular injections are commonly used both for diagnostic and therapeutic injections of gluco-
corticoids in patients with inflammatory arthritis. The procedural pain felt by patients may be an important factor for patients
to consider future injections. Subcutaneous local anaesthesia given a few minutes prior may reduce the pain felt by the
patient, however, has the disadvantage of pricking the patient twice. Once problem of studies comparing pain is that individ-
ual perception of pain varies, thus, we planned this study which included patients with two same (paired) joints swollen who
were undergoing therapeutic joint injections.
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Methods: This was an open-label (patients blinded) randomized controlled trial that included patients with rheumatoid
arthritis or spondyloarthritis who had both (paired) medium-large joints swollen - either both knees or ankles or writs or
elbows, and planned for therapeutic joint injections. The study design was that patients underwent intra-articular into left
joint followed by right joint after a gap of 10-minutes. Whether the left or the right joint got local anesthesia was decided by
using randomization (online software, serial permuted blocks). (Figure 1) Local anesthesia consisted of 5 ml lignocaine infil-
trated in the skin and subcutaneous tissue using a 23-G needle. Intraarticular injections were given using a 10 ml syringe with
a 21 G needle. Primary outcome was immediate procedural pain felt by the patient and secondary endpoints were 1-hour

Figure 1: Study design

Figure 2: Immediate and 1-hour pain in the joint given prior local anesthesias versus the one not given local
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pain assessment, patient preference for future injections (after telling them which joint received LA) and complications. Pain
was assessed using numerical rating scale. Paired t-test and Wilcoxon Signed Rank test was used to compare the intensity
of pain. Trial registration number CTRI/2021/07/034777

Results: This study included 42 patients undergoing paired joint injections (84 joints). A majority of patients had rheumatoid
arthritis (37, 88%), mean age (±SD) was 44.6 ± 14 years and 71%were females. The joints injected were knees (21 patients),
wrists (14 patients), ankles (5 patients) and elbows (2 patients). There was a significantly lower immediate pain in the joint
given local anaesthesia compared to that not given (difference -0.8, 95 CI -0.6 to -1.0) as well as significantly lower pain at
1-hour (difference -0.7, 95 CI -0.4 to -0.9). (Figure 2) A majority of patients (78.6%) preferred the procedure with local anaes-
thesia for future injections in their joints. There was no difference in complications of hypopigmentation or purpura nor in
residual pain prick-site at 1-month. No significant differences were noted in pain by gender or age, nor by joint injected.

Conclusion: In this study with a unique paired design to obviate individual differences in pain, local anaesthesia of the over-
lying skin led to a definite but modest reduction (approximately 15%) in pain felt by the patient during intraarticular injection.

Disclosure: A. Shaji: None; V. Dhir: None; C. Prasad: None; S. Naidu: None; A. Sharma: None; S. Sharma: None;
B. Ghai: None; S. Jain: None.
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Background/Purpose: Efzofitimod, a novel immunomodulator, has shown clinical proof-of-concept in a Phase 1b/2a clin-
ical trial in patients with pulmonary sarcoidosis and is currently enrolling a global Phase 3 clinical trial. By selectively binding to
its target neuropilin-2 (NRP2), a membrane protein that is strongly upregulated on myeloid cells during inflammation, efzofi-
timod reduces inflammation and fibrosis in a range of animal models of interstitial lung disease (ILD). NRP2 appears to also
play a role in other inflammatory diseases such as arthritis 1. In this work, we confirm that connection utilizing a genetic NRP2
knock-out (KO) mouse model. Based on efzofitimod’s anti-inflammatory effects and NRP2’s role in the pathology of arthritis,
we tested its therapeutic potential in experimental models of rheumatoid arthritis.

Methods: The collagen-induced arthritis (CIA) model was performed in NRP2 WT and KO animals utilizing the Hooke Kit™
for CIA induction. Efzofitimod was dosed at 1 mg/kg weekly intravenously upon emergence of clinical signs. Study animals
were scored every other day until termination. Terminal serum samples were analyzed for pro-inflammatory cytokines. To
test the effect of efzofitimod in rheumatoid arthritis-associated ILD (RA-ILD), we utilized the SKG mouse model of RA-ILD.
The disease was induced via IP injection of 5 mg of zymosan. Efzofitimod was dosed at 3 mg/kg weekly intravenously start-
ing one day prior to disease induction. At termination, lung single cell suspensions were immunophenotyped and lung sec-
tions were analyzed for fibrosis.

2592



Results: NRP2 KO animals exhibited heightened sensitivity to disease induction in the CIA model, resulting in excessive
mortality. Analysis of serum samples from these animals demonstrated elevated levels of pro-inflammatory cytokines, indi-
cating a deficiency in the negative regulation of the immune response. Based on the impaired immune regulation observed
in NRP2 KO animals, we hypothesized that efzofitimod may produce therapeutic benefit in the CIA model via modulation
of NRP2. Encouragingly, we observed improved clinical scores in 37.5% of the study animals treated with efzofitimod, com-
pared to only 12.5% in the control group. Additionally, efzofitimod displayed activity in the SKG model of RA-ILD. Treatment
with efzofitimod led to a reduction in the number of immune cell populations in the lungs and exhibited a noteworthy reduc-
tion in RA-induced lung fibrosis.

Conclusion: The data presented here indicate a critical role for NRP2 in modulating immune responses in autoimmune dis-
eases, such as rheumatoid arthritis and RA-ILD. By targeting NRP2 with efzofitimod, we observed improved disease out-
comes, reduced inflammation, and mitigated lung fibrosis, suggesting the potential of efzofitimod as a therapeutic
intervention for rheumatoid arthritis and potentially other immune mediated diseases.

1. Fassold, A. et al. Soluble neuropilin-2, a nerve repellent receptor, is increased in rheumatoid arthritis synovium and
aggravates sympathetic fiber repulsion and arthritis. Arthritis Rheum. 60, 2892–2901 (2009).

Disclosure: C. Burkart: aTyr Pharma, 3; C. Polizzi: aTyr Pharma, 3; L. Eide: aTyr Pharma, 3; M. Pastenes: aTyr
Pharma, 3; D. Siefker: aTyr Pharma, 3; L. Nangle: aTyr Pharma, 3.
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Background/Purpose: FINCH 1 (NCT02889796) was a Phase 3 randomized controlled trial evaluating filgotinib (FIL) in
patients with rheumatoid arthritis and an inadequate response to methotrexate (MTX).1 Patients received background
MTX and were randomized 3:3:2:3 to FIL 200mg (FIL200), FIL 100 mg, adalimumab or placebo. This analysis aimed to iden-
tify patterns of response trajectory over 12 months in patients from FINCH 1 receiving FIL200.

Methods: Group-based trajectory modeling is a statistical method which groups individuals based on similar patterns of
change in an outcome over time.2 A group-based trajectory modeling approach was applied to identify five distinct pheno-
typic groups in terms of observed clinical disease activity index (CDAI) outcomes (and components) over a 12-month period
(Figure). Responders were recorded as either low disease activity (LDA) or remission, defined as CDAI between ≥ 2.9 and
≤ 10, or ≤ 2.8, respectively, at 6 months.
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Figure. CDAI trajectory in patients from FINCH 1 receiving FIL200

Table. Efficacy outcomes from baseline to Month 12 in phenotypic patient groups receiving FIL200: CDAI components
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Results:Mean age, the proportion of females and disease duration were similar across all groups. Improvements in efficacy
outcome measures were seen for all groups. Baseline (median interquartile range [IQR]) CDAI was highest (worst) in Group
5 (52 [48, 60]), followed by Group 1 (48 [44, 55]). Groups 1 and 3 showed a rapid reduction in CDAI in the first 6 months and
sustained response over 12 months. Groups 2, 4 and 5 demonstrated slower response trajectories, with continued
improvements in the proportion of CDAI responders between 6 and 12 months; of note, Group 5 constituted 16.8%
(80/475) of the total analysis population. Table shows that despite substantial and comparable improvements in CDAI com-
ponents across all 5 groups over 12 months, Group 5 demonstrated some residual disease activity.

Conclusion: A group-based multivariate trajectory model identified five distinct CDAI disease activity trajectories in patients
from FINCH 1 receiving FIL200. Patients in all groups demonstrated either fast and sustained response or slower and con-
tinued improvements, with no or low numbers of swollen or tender joints at Month 12. The current analysis suggests that
patients who do not achieve CDAI LDA within 6-months may still benefit from treatment continuation and informs a range
of expectations for times to clinical response. Future work will assess biomarker profiles that may be used to predict the
observed clinical response patterns.

References:

1. Combe B, et al. Ann Rheum Dis 2021;80:848–58
2. Nagin DS, et al. Stat Methods Med Res 2018;27:2015–23

Disclosure: P. Taylor: AbbVie, 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 5, Gilead Sciences, 2, GSK, 2, Jans-
sen, 2, Nordic Pharma, 2, Pfizer Inc, 2, Sanofi, 2, UCB, 2; Y. Tanaka: AbbVie, 6, AstraZeneca, 6, BMS, 6, Boehringer-
Ingelheim, 6, Chugai, 5, 6, Eisai, 5, 6, Eli Lilly, 6, Gilead, 6, GSK, 6, Mitsubishi-Tanabe, 5, Pfizer, 6, Taiho, 6, Taisho,
5, 6; E. Aiello: Amgen, 2, Cytel, 3, Galapagos, 2, Genmab, 2, Janssen, 2, Pfizer, 2, UCB, 2; T. Debray: Biogen, 2, Gala-
pagos, 2, Gilead, 2;C.Watson: Galapagos, 3, 11; K. Harris: Galapagos, 3, 11;G. Burmester: AbbVie, 2, 6, Boehringer
Ingelheim, 2, 6, Bristol-Myers Squibb, 2, 6, Chugai, 6, Galapagos, 2, 6, Lilly, 2, 6, Pfizer, 2, 6, Sanofi, 2, 6.
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Background/Purpose: Biologic therapy has revolutionised the treatment of rheumatoid arthritis (RA). Randomised control
trials have shown that IL-6 inhibitors are superior to adalimumab, a TNF inhibitor, when used as monotherapy in
RA. However more information is required to assess the real-life burden and to predict infection risk in RA patients using bio-
logics and IL-6 receptor antibodies. Here, we describe the characteristics and comorbidities of RA patients treatment with
either IL-6 inhibitors, (tocilizumab or sarilumab) versus non-IL-6 (anti-TNF, B-or T-cell therapies) biologic disease modifying
anti-rheumatic drugs (bDMARDs).
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Methods: A retrospective cohort study of patients with the diagnosis of RA in the Secure Anonymised Information Linkage
(SAIL) databank, which includes primary care, secondary care and specialist rheumatology clinic records of over 90% of the
population in Wales, UK. Patients treated with IL-6 inhibitors or biologics are compared in a descriptive study and include
both biologic/il6-inhibitor naïve and non-naïve patients. Funding and acknowledgement: This study was funded a grant from
Sanofi (20190412).

Results: Of 4,922 patients identified with RA in their primary care records, 95.7% (4,691/4,922) received csDMARD treat-
ment. Over a third of patients (36.2%) were treated with bDMARDs (1,784/4,922).Of these biologic-naïve patients,
116 (6.5%) were treated with IL-6 inhibitors. Treatment with IL-6 bDMARDs was associated with previous history of infection
(difference: 8.8%, 95% CI 1.1 to 17.8) and kidney disease (14.3% 95% CI 8.0 to 22.5). The rate of treatment failure was sig-
nificantly higher in the non-IL-6 bDMARDs-treated patients (23.1%) compared to the IL-6 inhibitor treated individuals
(18.1%) (difference: 9.4%, 95% CI: 1.1 to 15.7). Orthopaedic surgery pre-treatment and steroid use was associated with
non-IL-6 bDMARDs treatment failure (HR: 1.64, 95% CI: 1.00 to 2.68; HR: 1.62, 95% CI: 1.26 to 2.08, respectively).
Post-treatment infection rate was higher with non-IL-6 bDMARDs (difference: 10.5%, 95% CI: 3.7 to 19.0) than IL-6
bDMARDs. Orthopaedic surgery was also more common in non-IL-6 bDMARDs (difference: 9.9%, 95% CI: 4.1 to 13.3).
No factor was found to be associated with treatment failure in the IL-6 inhibitor treated patients which may be due to fewer
number of patients. 385 patients (23%) and 21 patients (18%) switched to alternative bDMARD from the non-IL-6 and IL-6
groups respectively. Of the 385 switchers from the non-IL6 bDMARD group, 298 patients (77.4%) received a second non-
IL-6 bDMARDs and 87 patients received IL-6 bDMARDs (22.5%). Treatment failure in biologic-experienced patients was
significantly higher in the IL-6 bDMARD treated group (difference: 28.3%, 95% CI: 17.6 to 39.3). The patient characteristics
were not significantly different between the two groups.

Conclusion: Comorbidities, previous history of infection and previous history of kidney disease, were associated with
choosing IL-6 bDMARDs in biologic naïve RA patients in Wales. IL-6 treated biologic-naïve patients were more likely to con-
tinue treatment than non-IL-6 biologic treated patients. The reverse is the case in biologic-experience patients.

Disclosure: R. Cooksey: None; E. Choy: AbbVie, 2, 6, Amgen, 2, 6, Bio-Cancer, 5, Biogen, 2, 5, Chugai Pharma, 2, 6,
Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Janssen, 2, Novartis, 5, Pfizer, 5, 6, R-Pharm, 2, Sanofi,
2, 5, 6, Sanofi-Genzyme, 2, UCB, 2.
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Background/Purpose: Filgotinib (FIL) is an oral Janus kinase 1 preferential inhibitor, approved for the treatment of moderate
to severe active rheumatoid arthritis (RA). In previous analyses, comparable incidence of selected adverse events (AEs)
occurred in FIL 200 mg (FIL200) and 100 mg (FIL100) dose groups, except for herpes zoster.1 This analysis aimed to pro-
vide an update on FIL selected AEs up to a median (max) exposure of 3.8 (8.3) years.

Methods: Integrated FIL RA data from 7 clinical trials are reported: Phase 2 (NCT01888874, NCT01894516), Phase
3 (NCT02889796, NCT02873936, NCT02886728), and the long-term extension studies DARWIN 3 Phase
2 (NCT02065700) and FINCH 4 Phase 3 (NCT03025308). Exposure-adjusted incidence rates (EAIRs)/100 patient-years
of exposure (PYE), censored at time of first event, were determined for major adverse cardiovascular event (MACE), venous
thromboembolism (VTE), arterial systemic thromboembolism, nonmelanoma skin cancer (NMSC), malignancies excluding
NMSC, herpes zoster, serious infections and deaths. Data were as of May 2, 2022 (DARWIN 3) and May 6, 2022 (FINCH
4). MACE and VTE only include positively adjudicated events with a data cutoff of April 3, 2022.

Table. Frequencies and EAIRs of selected AEs in parent and ongoing long-term extension RA clinical trials
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Results: The as-treated population included 3691 patients with 12,541 PYE. Median (max) exposure was 3.8 (8.3) in the
pooled FIL group; 3.8 (8.3) years for FIL200 and 3.3 (7.8) years for FIL100. Baseline demographics and disease character-
istics were balanced between groups.2 Small numerical differences were observed between FIL doses for EAIRs of selected
AEs. Numerically higher incidences of NMSC, herpes zoster and all-cause mortality were reported with FIL200 vs FIL100;
incidences of MACE and serious infections were numerically lower with FIL200 vs FIL100, with overlapping confidence inter-
vals (Table). Over 240 weeks, the risks of MACE and VTE were comparable for FIL100 vs FIL200; low event numbers make
interpretation difficult. The risk of herpes zoster was higher with FIL200 vs FIL100, and generally similar for serious infection
or all-cause mortality (Figure).

Conclusion: Over a maximum of 8.3 years, FIL200 and FIL100 continued to show small numerical differences in EAIRs of
selected AEs between dose groups in the overall RA population. Slightly higher incidence rates for NMSC, herpes zoster
and all-cause mortality were reported in the FIL200 than FIL100 group, with a higher incidence of MACE and serious infec-
tions with the lower dose; confidence intervals overlapped between the dose groups.

References:

1. Winthrop KL, et al. Arthritis Rheumatol 2022;74(S9): abstract 0273
2. Winthrop KL, et al. Ann Rheum Dis 2022;81:184–92
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Figure. Event probability of serious infection and herpes zoster
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Safety and Efficacy of Upadacitinib in Patients with Rheumatoid Arthritis
Refractory to Biologic DMARDs: Results Through Week 204 from the
SELECT-CHOICE Study
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Background/Purpose: To evaluate the long-term safety and efficacy of upadacitinib (UPA), an oral JAK inhibitor, through
week 204 in patients with RA from the long-term extension (LTE) of the SELECT-CHOICE study.

Methods: In SELECT-CHOICE (period 1: 24-week, phase 3, double-blind), RA patients refractory to biologic DMARDs were
randomized to either upadacitinib 15 mg (UPA15) once daily or intravenous abatacept (ABA).1 In period 2, open-label LTE
patients initially randomized to ABA were switched to UPA15 at week 24, while patients initially randomized to UPA15 con-
tinued to receive UPA15 for up to 4 years. Efficacy endpoints, including patient-reported outcomes (PROs) through week
204, were analyzed using as observed (AO) and NRI for binary endpoints or descriptive statistics based on AO and
mixed-effect model repeated measures (MMRM) for continuous endpoints. Treatment-emergent adverse events (TEAEs)
are summarized through week 204.

Results: In total, 304 patients were randomized to UPA15; 278 (91.4%) patients completed week 24 and 277 (91.1%) con-
tinued to the LTE. Of the 309 patients randomized to ABA, 277 (89.6%) patients completed week 24 and entered the LTE.
Of the patients who entered the LTE on UPA15 (n=547), 151 (27.6%) patients discontinued UPA15 treatment, with the most
common reasons being adverse event (9.1%), withdrawal of consent (5.9%), and other reason(s) (7.3%). Of patients on con-
tinuous UPA15, a high proportion achieved DAS28(CRP) < 2.6 or ≤3.2, which was maintained or further improved through
week 204 (< 2.6: 63.5%; ≤3.2: 83.0%) (AO) (Figure 1A). Greater than one-third of patients achieved CDAI remission (38.0%)
and over 80% achieved LDA (82.9%) at week 204 (AO) (Figure 1B); similarly, 36.5% of patients achieved SDAI remission
and 82.2% achieved LDA (AO) (Table 1). At week 204, 90%/75%/58% of patients achieved ACR20/50/70 responses
(AO). Boolean remission was achieved at week 204 by 26.7% (95% CI: 20.7, 32.7) of patients (AO); more conservative esti-
mates using NRI showed similar results (19.1% [14.7, 23.6]). Mean change from baseline in HAQ-DI was -0.84 and the
patient’s assessment of pain was -44.7 at week 204 (AO). Across all efficacy endpoints, similar results were observed in
patients who switched from ABA to UPA15, compared to those who continued UPA15. Patients with an inadequate
response to ≥1 prior anti-TNF (UPA15: n=263; ABA to UPA15: n=273) showed similar responses to the overall population
(data not shown). No new safety risks were identified with long-term exposure to UPA15 in patients with RA through week
204 (Table 2). A total of 24 deaths occurred; 18 deaths were treatment-emergent, of which 9 were related to COVID-19.

Conclusion: Efficacy responses with UPA15 were maintained over time, including DAS28(CRP) < 2.6 and ≤3.2, CDAI and
SDAI remission and LDA, ACR20/50/70 responses, and PRO outcomes.1 The safety profile of UPA through week 204 is
consistent with previous findings1 and the broader RA clinical program. These data further support the long-term safety
and efficacy of UPA for the treatment of patients with RA.
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Background/Purpose: High-dose glucocorticoids (GCs) can cause weight gain and hypertension. It is unclear whether
GCs at ≤7.5mg/day prednisone equivalent ("low dose"), administered for rheumatoid arthritis (RA), do as well. Prior studies
could not definitively answer this research question: Observational studies are confounded by indication, and individual ran-
domized trials are usually underpowered for small safety signals. The objective was to assess the effects of long-term treat-
ment with low dose GCs in RA on body weight and blood pressure by pooling individual patient data from randomized trials.

Methods: Data from five randomised controlled trials with two-year interventions were pooled.1-5 Intervention groups
received GCs at a dose of ≤7.5mg/day prednisone equivalent. Co-primary outcomes were the difference in change from
baseline in a) body weight (kg) and b) mean arterial blood pressure (MAP; mmHg). A secondary outcome was difference in
the change of number of administered antihypertensive drugs. Several sensitivity and subgroup analyses were conducted.
All analyses were based on analyses of covariance, trial ID was included as a random effects factor to account for clustering
of patients within trials. Multiple imputation was used to account for missing data under the Intention-To-Treat approach. No
imputations were performed for trials with no data collected or available for the given outcome. A detailed prespecified pro-
tocol (dx.doi.org/10.17504/protocols.io.x54v9y4d1g3e/v1) with a gatekeeping procedure for statistical testing was fol-
lowed. All trials originated in Europe (twelve countries), and all allowed concomitant treatment with disease-modifying
antirheumatic drugs.

Results: 1,112 participants were included (mean ± SD age 61 ± 15 years; 68% female). A mean DAS28 of 4.87 ± 1.16 indi-
cates moderate disease activity at baseline. Disability was moderate to severe with a median (interquartile range) health
assessment questionnaire score of 1.38 (0.80; 2.25). 64% and 67% of patients with available data were ACPA and
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rheumatoid factor positive, respectively, and the median (interquartile range) disease duration was 1 year (0.42; 7). Most
patients (44%) were never smokers. Baseline values for weight and MAP were 73kg ± 14 and 98mmHg ± 12; median num-
ber of antihypertensive drugs was 0 (interquartile range 0; 1). After two years, patients on GCs gained mean 1.1kg (95%CI
0.5 to 1.8; p < 0.001; Table) more weight than patients in the control groups. Both groups increased MAP by 2-3mmHg,
without difference between the groups (–0.4; 95% CI –3.0 to 2.2 mm Hg; p = 0.19; Table). The change in number of antihy-
pertensive drugs was low and similar in both groups. Results were consistent across sensitivity and subgroup analyses
focusing on overweight or hypertensive patients, and when comparing GCs at 5mg/d with 7.5mg/d (data not shown).

Conclusion: We present robust evidence that low dose GCs, taken over two years for the treatment of RA, lead to about
one additional kg of weight gain but do not cause changes in blood pressure.

References: 1 Boers et al. Ann Rheum Dis 2022 2 Kirwan et al. NEJM 1995 3 Choy et al. Ann Rheum Dis 2005
4 Wassenberg et al. Arthritis Rheumatol 2005 5 Svensson Arthritis Rheumatol 2005
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Switching Biologics or Janus Kinase Inhibitors Is Effective in Difficult-
to-treat Rheumatoid Arthritis, Regardless of Inflammation
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Table. Changes in weight and mean arterial blood pressure in GC and control groups over two years.
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Background/Purpose: Although biologics (BIO) or Janus kinase inhibitors (JAKi) have improved treatment for rheumatoid
arthritis (RA), there are patients with difficult disease activity control even after using several BIO/JAKi, that is difficult-to-treat
rheumatoid arthritis (D2TRA). D2TRA can be divided to two groups by mechanism: persistent inflammatory refractory RA
(PIRRA) and non-inflammatory refractory RA with only persistent pain (NIRRA). We investigated these two different types
of D2TRA.

Methods: Total of 147 patients switched to another BIO/JAKi because of inadequate response to previous BIO/JAKi and
considered as D2TRA in our institution as of 2021. Patients with negative CRP and tender joint count > swollen joint count
was defined as NIRRA, otherwise was defined as PIRRA. We investigated clinical characteristics and efficacy of following
BIO/JAKi in both types of D2TRA for 52 weeks.

Results: Compared to NIRRA (n=33), PIRRA (n=114) showed significantly low hemoglobin (12.9 vs 12.0, p=0.02) and high
DAS28ESR (4.43 vs 5.25, p=0.003) at the time of switching (baseline). There was no significant difference in MMP3 and
CDAI. Retention rate at 52w also showed no difference (51.5% vs 45.6%, p=0.48). MMP3 and CDAI significantly improved
during 52w in NIRRA, whereas CRP, MMP3, DAS28ESR, CDAI, and HAQ significantly improved in PIRRA. Switched
BIO/JAKi consisted of IL6 inhibitors (n=7) and JAKi (n=15) in NIRRA, IL6 inhibitors (n=24) and JAKi (n=70) in PIRRA. Efficacy
of switched BIO/JAKi showed no difference regardless of mechanism in both NIRRA and PIRRA.

Conclusion:MMP3 and CDAI improved after switching both in NIRRA and PIRRA. This tendency was similar whichever fol-
lowing BIO/JAKi was IL6 inhibitors and JAKi. Switching BIO/JAKi was effective in both types of D2TRA.

Disclosure: K. Onishi: None; Y. Yamada: None; T. Okano: None; K. Mamoto: None; S. Anno: None; T. Koike: None;
H. Nakamura: None.

The clinical characteristics and efficacy of BIO/JAKi after switching in two types of D2TRA
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R851, a Potent Second Generation IRAK1 and IRAK4 Inhibitor Suppresses
IL-6 in Vitro and in Vivo for the Treatment of Rheumatoid Arthritis
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1Rigel Pharmaceuticals, Inc, South San Francisco, CA, 2Rigel Pharmaceuticals, Inc., South San Francisco, CA
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Background/Purpose: The Toll-Like Receptor family (except TLR3) signal through IRAK4 and IRAK1 to produce an array of
cytokines (including IL-6, IL-23 and TNFα in response to pathogen and damage associated molecular patterns (PAMPs and
DAMPs).The IRAK proteins are also involved in the signaling cascade of the IL-1 receptor family; therefore, they play a critical
role in innate immune response controlling chronic inflammation. As a result, inhibition of IRAK4 has been investigated as a
means of attenuating a range of autoimmune diseases including rheumatoid arthritis, with zimlovisertib demonstrating
encouraging results in a Phase 2 rheumatoid arthritis study. We identified R835, which has shown proof of mechanism in
an LPS challenge study in healthy human volunteers. In this study we report an improved molecule R851 which has been
modeled to require five-fold lower dosing for similar efficacy making it suitable for chronic indications such as rheumatoid
arthritis.

Fig A. The effect of R851 on inhibition of IL-6 production after stimulation with IL-1 in Balb/c mice.
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Methods: Prioritizing inhibition of TLR signaling in a cell-based assay in conjunction with IRAK4 biochemical inhibition, we
identified a series of potent and selective dual IRAK1 and IRAK4 inhibitors. The results suggested that dual IRAK1/4 inhibi-
tion results in a more effective inhibition of TLR signaling than IRAK4 alone. Having identified R835, we undertook a retro-
spective analysis of our IRAK1/4 inhibitor portfolio to identify R851.

Results: Our first molecule R835, currently being developed for low-risk myelodysplastic syndrome, demonstrated robust
efficacy in a number of animal models including a collagen induced arthritis model.R835 not only inhibited disease when
dosed prophylactically but also reversed symptoms when dosing was initiated after onset of disease. In the clinic, R835
showed dose-dependent, linear PK and proof of mechanism in humans. While R835 is a promising IRAK1/4 inhibitor with
clinical potential, we hoped to identify an alternative molecule with favorable pharmacokinetic characteristics and increased
potency for chronic autoimmune indications such as rheumatoid arthritis. A retrospective analysis of the data from the
IRAK1/4 inhibitors generated over the program led to R851, a molecule from the R835 scaffold that showed improved
potency in both cellular and biochemical assays. Further, R851 demonstrated 7-10 fold improvement in potency in our
whole blood assays, driven by reduced plasma protein binding. Building on our understanding of the scaffold we expect
R851 to require 5-fold less exposure for a similar effect to R835.The compound has been taken through PK studies across
species demonstrating a dose-dependent, linear and predictable PK profile in multiple day dosing. In vivo, R851 shows a
robust inhibition of IL-6 after IL-1β stimulation (Fig. A) which is expected to translate into efficacy in chronic models.

Conclusion: Using the knowledge gained in the development of R835, we have identified R851 as a second generation dual
IRAK1 and IRAK4 inhibitor. The increased potency in whole blood assays is believed to be driven by a reduction in protein
binding. We predict that R851 will require a significantly lower exposures for efficacy in humans which should position this
molecule for a chronic condition like rheumatoid arthritis.

Disclosure: Y. Chen: Rigel Pharmaceuticals, Inc, 3; S. Yi: Rigel Pharmaceuticals, Inc, 3; V. Markovtsov: Rigel Phar-
maceuticals, Inc, 3; B. Samant: Rigel Pharmaceuticals, Inc, 2; A. Chow: Rigel Pharmaceuticals, Inc, 3; E. Masuda:
Rigel Pharmaceuticals, Inc, 3; S. Shaw: Rigel Pharmaceuticals, Inc, 3.
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Certolizumab-pegol, Abatacept, Tocilizumab or Active Conventional
Therapy in Early Rheumatoid Arthritis: 48 Week Patient-reported
Outcomes of the NORD-STAR Trial
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Till Uhlig18, 1Stockholm County, Hãsselby, Sweden, 2Helsinki University Hospital, Helsinki, Finland, 3Amsterdam
University Medical Centers, Amsterdam, Netherlands, 4Copenhagen Center for Arthritis Research, Rigshospitalet,
Copenhagen, Denmark, 5Diakonhjemmet Hospital, Oslo, Norway, 6Copenhagen Center for Arthritis Research, Center for
Rheumatology and Spine Diseases, Centre for Head and Orthopaedics, Rigshospitalet; University of Copenhagen,
Copenhagen, Denmark, 7Department of Rheumatology and Inflammation Research, Institute of Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden, 8Centre for Rheumatology Research, University Hospital,
Reykjavik, Iceland, 9Amsterdam UMC, Karolinska Institute, Stockholm, Sweden, 10University of Southern Denmark,
Odense, Denmark, 11Jyvaskyla Central Hospital, Jyväskylä, Finland, 12Department for Rheumatology, Landspitali
University Hospital, Reykjavik, Iceland, 13Herlev-Gentofte University Hospital, Herlev, Denmark, 14Karolinska University
Hospital, Stockholm, Sweden, 15Department of Rheumatology and Inflammation research, Sahlgrenska Academy,
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Location Reade, Amsterdam, Netherlands, 24Falu Hospital, Falun, Sweden, 25Ålesund Hospital, Ålesund, Norway,
26Haukeland University Hospital, Bergen, Norway, 27Odense Hospital, Odense, Denmark, 28Örebro University Hospital,
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Background/Purpose: The optimal first-line treatment of patients with early rheumatoid arthritis (eRA) is not established.

Methods: In this investigator-initiated, randomized, open-label study (NCT01491815), patients with treatment-naïve eRA
with DAS28 >3.2 and RF+/ACPA+/CRP >10mg/L, were randomized 1:1:1:1 to methotrexate (MTX) combined with: 1) oral
prednisolone (tapered quickly; discontinued at w36); or: sulphasalazine, hydroxychloroquine and mandatory intra-articular
(IA) glucocorticoid injections in swollen joints (ACT); 2) certolizumab-pegol (CZP); 3) abatacept (ABA) or 4) tocilizumab
(TCZ). IA glucocorticoid was allowed in all arms except during w20-24 and w44-48. The primary outcome Clinical Disease
Activity Index (CDAI) remission and key secondary outcomes at 24 weeks have previously been published (Hetland ML
et al, BMJ 2020;371:m4328). Differences between ACT and each of the 3 biological therapies for PRO (pain, patient´s global
assessment, HAQ-DI, fatigue (VAS and FACIT) at 48 weeks were tested and descriptive data presented with 95%
CI. Longitudinal data points were analyzed using a linear mixed model analysis. The continuous and dichotomous PRO data
were adjusted for country, sex and anti-citrullinated protein antibody status. For continuous data, additional adjustment
included baseline values of PRO endpoint and treatment arm and time as well as their interaction as categorical covariates.

Table 1. Baseline characteristics for clinical data and 48-week values for selected PROs.
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MCID for pain and fatigue were defined as: ≥ 10-point decrease for VAS pain (Strand V et al; J Rheumatol 2011;38;1720-7)
and ≥10-point decrease for VAS Fatigue (Wells et al, J Rheumatol 2007:34(2);280-9), respectively.

Results: 812 patients were randomized. Baseline characteristics and adjusted baseline and 48-week PRO data are shown
in table 1. In the longitudinal analysis there was a trend for greater improvement of pain and fatigue in biological groups com-
pared to ACT (figure 1). Adjusted for baseline values, pain levels and physician global assessment were numerically lower in
all biological groups compared to ACT at week 48. The percentage of patients reporting improvements above MCID for pain
and fatigue (from baseline until 48 weeks) were numerically higher in biological arms compared to ACT (% and 95% CI), as
follows: MCID for pain: ACT 68% (61, 74); CZP+MTX 77% (71, 82); ABA+MTX 80% (74, 85); TCZ+MTX 70% (64, 77);
and for fatigue: ACT 55% (48, 62); CZP+MTX 62% (55, 69); ABA+MTX 63% (56, 69); TCZ+MTX 57% (59, 64) (figure 2).

Conclusion: All four different modes of action lead to marked improvements of PROs after 48 weeks. Compared with
csDMARD+glucocorticoid treatment pain levels were lower in all biological arms at week 48. Likewise, the percentages of
patients with clinically important improvements for pain and fatigue were numerically higher in the treatment arms with bio-
logical vs. conventional treatment.

Disclosure: J. Lampa: None; D. Nordstrom: AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, UCB, 2;
R. van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, 5, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Galapagos, 2, 5,
6, GlaxoSmithKline, 6, Janssen, 2, 6, MSD/Merck Sharp and Dohme, 5, Novartis, 5, Pfizer, 2, 5, 6, RemeGen, 2, Roche,
5, Sanofi, 5, UCB, 2, 5, 6;M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of Danbio
registry, Eli Lilly, 5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6; E. Haavardsholm: None;M. Østergaard: AbbVie,

Figure 2. Patients reporting improvement ≥ Minimal Clinical Important Difference for pain and fatigue

Figure 1. Longitudinal values of pain and fatigue stratified by treatment arms. The values are mean (95% CI)
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2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Gala-
pagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6,
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Background/Purpose: The 16-week Plants for Joints (PFJ) multidisciplinary lifestyle program, based on a whole-food
plant-based diet, physical activity, and stress management, significantly reduced 28-joint Disease Activity Score (DAS28)
compared to usual care in people with rheumatoid arthritis (RA).1,2 The objective was to determine the long-term effective-
ness of the PFJ lifestyle program on disease activity in people with RA.

Figure 1. Mean change in DAS28 (a) during the randomized controlled trial phase and one-year follow-up period per trial arm and (b) for the whole
cohort before and after completing the lifestyle intervention and one year follow-up.
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Methods: In the PFJ assessor-blind randomized clinical trial, people with RA (DAS28 ≥ 2.6 and ≤ 5.1) were randomized to
receive the PFJ program in addition to usual care, or the control group which received usual care. After this 16-week period
the control group also received the program. After completion of the program all participants were followed-up for one year
with biannual visits and six adherence-promoting webinars. Participants with a DAS28 < 2.6 were instructed to taper antirheu-
matic medication following a pre-specified protocol. Medication changes were assessed at one year as an "increase," "stable,"
or "decrease" compared to baseline by an independent committee. Secondary outcomes included anthropometric and meta-
bolic markers. An intention-to-treat analysis with a linear mixed model was used to analyze within-group differences.

Results: 65 (84%) of the 77 participants, who completed the initial 16-week clinical trial, completed the one-year follow-
up. 92% of participants were female with a mean (SD) age of 55 (12) and body mass index of 26 (4) kg/m2. In the year after
the PFJ program the DAS28 continued to improve slightly whereby a within-group difference of –0.9 points was observed
after one year compared to baseline (p < 0.0001) (Figure 1). All components of the DAS28 improved significantly compared
to baseline (Table 1). Of the 56 participants who completed the follow-up and used disease modifying anti-rheumatic med-
ication, 27 (48%) decreased or stopped, 16 had stable, and 13 had increased medication. 45 participants (58%) improved
DAS28 scores (20 with DAS28 < 2.6) with stable or less medication compared to baseline. After the 1-year follow-up period
waist circumference, LDL cholesterol, and CRP remained significantly lower than baseline values, although there was no lon-
ger a significant difference in weight or HbA1c.

Conclusion: The PFJ lifestyle program significantly decreased disease activity in people with RA and its effects were sus-
tained till one year after program completion with on average slightly less antirheumatic medication. Metabolic benefits found
after the lifestyle intervention were only partially sustained, possibly indicating attenuated adherence to the program in the
follow-up.

References 1. Walrabenstein, Trials 2021 2. Walrabenstein, Rheumatology 2023

Disclosure: C. Wagenaar: The Netherlands Organisation for Health Research and Development (ZonMw), 5;
W. Walrabenstein: None; M. Van der Leeden: None; F. Turkstra: None; J. Twisk: None; M. Boers: None; H. van
Middendorp: None; P. Weijs: None; D. van Schaardenburg: None.

Table 1. Plants for Joints cohort at start and end of the 16-week intervention period as well as during the one year extension study (6 and
12 months after completing the intervention). Continuous variables reported as mean (SD) when normally distributed or as median [IQR] when
skewed. Within-group difference shown between start of the lifestyle intervention and end of the 12-month follow-up determined using the
linear-mixed model when model assumptions were met. For variables in which model assumptions were not met (†) a linear-mixed model was per-
formed after log transformation and within group differences were reported as median difference of complete paired values determined using a
Wilcoxon test (p-values from the linear mixed model are shown, all were similar to the Wilcoxon test). ESR = Erythrocyte sedimentation rate.
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Background/Purpose: The efficacy of filgotinib (FIL) for treating RA has been demonstrated in clinical trials. Real-world data
are valuable to assess patient-reported outcomes such as pain, fatigue and work productivity, which are negatively
impacted by RA.

Methods: FILOSOPHY (NCT04871919) is an ongoing Phase 4, prospective, observational, European study that will enroll
�1500 patients aged ≥18 years with moderate to severe active RA, prescribed FIL for the first time and in accordance with
the product label in general practice. At Week 1, 2 and 3 and Month 1, 3, 6, 9 and 12, we assessed the proportion of patients
with clinically meaningful change from baseline in pain (reduction of ≥ 10 on a visual analog scale [VAS]) and Functional
Assessment of Chronic Illness Therapy (FACIT)-Fatigue score (increase of ≥ 4) in advanced therapy (AT)-naïve and
-experienced patients. AT-naïve patients had received no prior biologic (b) or targeted synthetic (ts) disease modifying anti-
rheumatic drugs (DMARDs) for RA; AT-experienced patients had received ≥ 1 prior bDMARD or tsDMARD for RA. Work
productivity was also assessed at these timepoints using the Work Productivity and Activity Impairment Questionnaire.
DAS28-CRP was assessed at baseline and Month 1, 3, 6 and 12. Adverse events (AEs) were recorded.

Results: As of Jan 31, 2023, 798 patients had been treated; baseline characteristics are presented in the Table. 53.6% of
patients received FIL monotherapy and 37.3% FIL + MTX. 38.2% were AT naïve; 61.8% were AT experienced.

Pain and fatigue improved as early as Week 1. At Week 1, 40.0% of AT-naïve and 48.5% of AT-experienced patients had a
clinically meaningful change in VAS pain score (Figure 1A); 44.0% of AT-naïve and 42.9% of AT-experienced patients had a
clinically meaningful change from baseline in FACIT-Fatigue (Figure 1B). Clinically meaningful changes in pain and FACIT-
Fatigue were maintained until Month 12. Improvements in pain and fatigue were accompanied by changes in work produc-
tivity and time spent on daily activities, which increased from as early as Week 1, with further improvements observed until
Month 12. Mean (SD) absenteeism decreased between baseline (23.5 [34.1]) and Month 1 (17.0 [30.3]) (Figure 2).

Median DAS28-CRP decreased after 1 month, and decreases were maintained through Month 12. Least squares mean
change (SE) from baseline in DAS28-CRP was −1.4 (0.1) to Month 1 and −1.9 (0.1) to Month 12. 43 patients (5.4%) discon-
tinued treatment due to AEs. AEs were mainly infections, including COVID-19 (11.0%), herpes zoster (1.0%), active
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tuberculosis (0.1%) and opportunistic infections (0.1%). The reported cardiovascular events included stroke (0.5%), tran-
sient ischemic attack (0.5%) and unstable angina (0.3%). Neoplasms (excluding NMSC) were reported in 0.8% and fractures
in 0.9% of patients. There were 2 deaths.

Table. Baseline characteristics, laboratory measures and prior and current treatment
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Conclusion: Interim data from patients treated with FIL show pain, fatigue and work productivity improved as early as Week
1 and DAS28-CRP as early as Month 1, the first timepoint at which DAS28-CRP was assessed; improvements were main-
tained up to Month 12. No new safety findings were observed up to 12 months. Long-term follow-up is needed to further
evaluate effectiveness and safety.

Figure 1. Proportion of patients with a clinically meaningful improvement from baseline in (A) VAS pain score and (B) FACIT-Fatigue score
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Figure 2. Work productivity
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Background/Purpose: The largest multi-center collaborative study on lymphoproliferative disorders (LPD) in rheumatoid
arthritis (RA) (RA-LPD) in Japan was conducted to characterize its clinical outcomes and identify suitable treatments.
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Methods: Patients with RA who developed LPD between January 1999 and March 2021 were retrospectively analyzed in a
multicenter collaborative study across 48 hospitals in Japan. Significant differences were evaluated using Fisher’s exact test,
the Mann-Whitney U-test, the Log-rank test, and a multivariate analysis with the Cox proportional hazard model. Signifi-
cance was set at p < 0.05.

Results: Clinical outcomes of RA-LPD A total of 752 RA-LPD patients were enrolled. Their clinicopathological characteris-
tics were presented at the ACR Convergence 2022. As shown in Figure 1, among 438 patients, 81.4% spontaneously
regressed after the withdrawal of immunosuppressive agents, while 32.0% showed regrowth after a median of 12 months
(range: 1-92). Among the 439 patients treated with first-line therapy, 365 (77.8%) achieved a complete or partial response
to first-line therapy. The 5-year overall survival (OS) rate was 86.3%. The multivariate analysis identified an advanced clinical
stage, Hodgkin lymphoma as independent regrowth after spontaneous regression, an older age ( >70 years), the T cell phe-
notype, and a sIL-2R level >1300 U/mL as independent unfavorable prognostic factors. Necessity for re-biopsy in patients
with regrowth or relapse Eight patients with RA-LPD developed different histological subtypes after the regression or

Figure 1. The clinical course of RA-LPD. Among 752 patients with RA-LPD, 68.5% spontaneously regressed after the withdrawal of immunosup-
pressive agents. Among them, 81.4% showed tumor regression, while 32.0% showed regrowth with a median of 12 months (range: 1-92).
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Table 1. Summary of eight patients who developed different histological subtypes after the regression or remission of RA-LPD.

Figure 2. Kaplan-Meier curves of RA-LPD according to antirheumatic drugs administrated after the onset of LPD. a). PSRFS curve of RA-LPD. The
rate of spontaneous regression was significantly higher in the TCZ only group than in the none, MTX only, and TCZ plus TAC groups. b) OS curve
of RA-LPD. The prognosis of patients after the onset of LPD was better in the TAC only and TCZ only groups than in the none group.
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remission of RA-LPD. Among them, 6 patients (5.7%) showed regrowth after temporary tumor regression following the with-
drawal of methotrexate (MTX), and 2 (2.2%) relapsed during temporary remission after chemotherapy. The tumor-related
death rate was significantly higher in these patients (62.5%) than in those who developed LPD with the same histology
(24.6%) (p=0.030) (Table 1). Therefore, re-biopsy is required for patients with regrowth or relapse. Recommended anti-
rheumatic drug regimens after LPD onset The effects of antirheumatic drugs administered after the onset of LPD on the clin-
ical outcomes of RA-LPD were examined in 393 patients with the relevant information available. The trastuzumab (TCZ) only
group maintained a significantly higher rate of spontaneous regression than the none, MTX only, and TCZ plus tacrolimus
(TAC) groups (Figure 2a). The prognosis of patients after the onset of LPD was better in the TAC only and TCZ only groups
than in the none group, which included patients who had never been treated with MTX, TAC, TCZ, tumor necrosis factor
inhibitors, abatacept, or a Janus-activating kinase inhibitor (Figure 2b).

Conclusion: The present study showed the clinical outcomes of RA-LPD and identified independent factors associated with
post-spontaneous regression (SR)-free survival (PSRFS) and overall survival. Based on the results obtained, TCZ only regi-
mens are recommended after the onset of LPD and re-biopsy is required for patients with regrowth or relapse.
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A. KAWASHIMA: None; H. TSUTANI: None; K. TAKAHI: None; T. KASAI: None; Y. SHINNO: None;
Y. TACHIYAMA: None; N. TERAMOTO: None; K. TAGUCHI: None; S. NAITO: None; S. YOSHIZAWA: None;
M. ITO: None; Y. SUENAGA: None; S. Mori: AbbVie GK, 5, 6, Asahikasei Pharma Corp, 5, Boehringer Ingelheim
Japan, 6, Chugai Pharmaceutical Co. Ltd., 6, Chugai Pharmaceutical Co., Ltd., 5, Eli Lilly Japan K.K., 6, Janssen Phar-
maceutical K.K., 6, Pfizer Japan Inc., 6, Taisho Pharma Co., Ltd., 6; S. NAGAKURA: None; N. YOSHIKAWA: None;
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Background/Purpose: Treatment safety, particularly malignancy and infections, is an important issue for biologics; hence,
surveillance and analyses comparing biosimilar versus bio-originator use in the real world are needed. We aimed to compare
malignancy and serious infections among initiators of etanercept originator (ETA-O) versus biosimilar (ETA-B), all users and
rheumatoid arthritis (RA) specific.

Figure 2. Time to first serious infection for etanercept biosimilar and originator (all users)

Figure 1. Time to first malignancy event for etanercept biosimilar and originator (all users)
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Methods:CAN-AIM is a team funded to do high-priority research projects for Health Canada and other stakeholders.We used
data from the National Prescription Drug Utilization Information System (NPDUIS), which contains pan-Canadian (except Que-
bec) claims-level data on prescriptions dispensations paid from public drug programs, linked to the hospital Discharge
Abstract Database (DAD) and the National Ambulatory Care Reporting System (NACRS). We studied adults (≥18 years), initi-
ating ETA between January 2015 and December 2019, further restricted to RA (ICD-10 M05, M06, M45, M70, M71, M72,
M73andL40). Those with ICD diagnostic codes indicating malignancy, HIV or organ transplant one year before ETA/INF initia-
tion (baseline) were excluded. For infection, follow-up began at treatment initiation and ended at end of data or 90 days after
discontinuation or end of study; and for malignancy, 365 days after treatment initiation up to 365 days after discontinuation.
Serious infections were defined as the first hospitalization with ICD-10 indicating infectious disease, observed from treatment
initiation up to end of data or 90 days after treatment discontinuation. Malignancy was defined by the first record of neoplasm
except non-melanoma skin cancer, from 365 days after treatment start up to 365 days after discontinuation. We compared
originator and biosimilar using Cox regression models. We presented the adjusted hazard ratio (aHR) - potential confounders
or effect modifiers included sex at birth, age at ETA initiation, prior corticosteroids or other biologics, region (Ontario vs other),
and calendar year. Kaplan-Meier curves were plotted to compare time to first event between both treatment groups.

Results: The cohort (6,583 users, 695 RA, 31.7% on ETA-B) was mostly female (65%), with a median age (interquartile
range, IQR) of 62 (50-69) at treatment initiation. Overall, malignancy incidence was 10.3 (95%CI 8.8-12.1), and infection rate
was 8.9 (95%CI 7.5-10.4) per 1,000 person-year. Time to first event between ETA-B and ETA-O is presented in Figures 1-2.
The aHR for ETA-B versus ETA-O (reference) was 1.14 (95%CI 0.68-1.91) for malignancy and 1.33 (95%CI 0.77-2.30) for
infection. Non-significant results were also found when restricted to RA (Table 1).

Conclusion: In this real-world dataset, we were unable to identify clear differences in serious infections and malignancy
comparing biosimilar and originator of etanercept, all users and RA-specific. Limitations include inability to control for resid-
ual confounders (e.g., disease severity), potential outcome misclassification and selection bias and short follow-up or treat-
ment exposure to detect malignancy.

Disclosure: M. Birck: None; L. Lukusa: None; M. Abrahamowicz: None; G. Boire: Eli Lilly, 1, Janssen, 6, Organon,
1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz, 1, Teva, 1, Viatris, 1, 6; D. Choquette: AbbVie, 2, 5, 6, Amgen,
2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius-Kabi, 2, 5, 6, JAMP pharma, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sandoz, 2, 5,

Table 1. Unadjusted and adjusted hazard ratio (HR) for serious infection andmalignancy, comparing etanercept biosimilar and originator in patients
with RA.
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6, Tevapharm, 2, 5, 6; W. Maksymowych: AbbVie, 2, 5, 6, BMS, 2, 6, Boehringer-Ingelheim, 2, CARE Arthritis Ltd,
4, CARE Arthritis Ltd., 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, UCB, 2, 5, 6; S. Bernatsky: None.
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Effectiveness of Longstanding Exercise Therapy versus Usual Care in
People with Rheumatoid Arthritis and Severe Functional Limitations:
A Randomized Controlled Trial (L-EXTRA)

Max Teuwen1, Salima van Weely1, Thea Vliet Vlieland2, Manja van Wissen1, Wilfred Peter1, Alfons den Broeder3, Dirkjan
van Schaardenburg4, Wilbert van den Hout1, Cornelia van den Ende3 and Maaike gademan1, 1Leiden University Medical
Center, Leiden, Netherlands, 2Leids University Medical Center, Leiden, Netherlands, 3Sint Maartenskliniek, Nijmegen,
Netherlands, 4Reade, Amsterdam, Netherlands
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Background/Purpose: Supervised exercise therapy is an effective and safe treatment option for people with rheumatoid
arthritis (RA). However, most studies involve interventions of relatively short duration (≤12 weeks) or in patients with stable
disease and a favorable health status. Patients with persistent disease activity, irreversible joint damage, multiple joint
replacements and/or severe comorbidities are underrepresented in research, although in particular patients in this subgroup
might be in need of exercise therapy, most likely longstanding. However, studies on longstanding exercise interventions in
this subgroup are lacking. Therefore, this study aimed to evaluate the effectiveness of longstanding personalized, supervised
exercise therapy compared with usual care in people with RA and severe functional limitations.
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Methods: Adults with RA and severe limitations in basic activities of daily living were randomized 1:1 to longstanding (
>52 weeks) personalized, supervised exercise therapy or usual care. The intervention consisted of exercise therapy tailored
to individual goals, combined with self-management support to increase physical activity and fitness levels, and was deliv-
ered by specifically trained, primary care physical/exercise therapists. The primary endpoint was the change in the Patient-
Specific Complaint (PSC (0-10)) at 52 weeks. Secondary endpoints included the Health Assessment Questionnaire-
Disability Index (HAQ-DI), Rheumatoid Arthritis Quality of Life questionnaire Patient (RAQoL), 6-minute walk test (6MWT),
Patient Reported Outcome Measurement Information System-Physical Function-10 (PROMIS-PF-10) and the Short Form-
36 (SF-36). Results are reported from the 52-week rater-blind treatment period using analysis of covariance, expressed as
mean difference between change scores with the 95% confidence interval.

Results: 215 people (90% female, age 58.8 (SD; 12.9) years) with RA and severe functional limitations were randomized. At
52 weeks n=104 (intervention) and n=98 (usual care) participants were included in the intention-to-treat analyses. The improve-
ment in the primary outcome (PCS) was statistically significantly greater in the intervention group vs usual care difference in change
score between groups (mean [95%CI] -1.7 [-2.4 – 1.0]) at week 52. Except for the PROMIS-PF-10 and SF-36, all secondary out-
comes showed statistically significantly greater improvements in the intervention group vs usual care group at week 52 (HAQ-DI
0.17 [0.05 – 0.29], RAQoL 1.97 [0.62 – 3.32], 6MWT 56meter [38 – 75]) indicating consistent improvements across domains, with
between-group effect sizes ranging from 0.4 to 0.9. No intervention-related (serious) adverse events were reported.

Conclusion: Longstanding, personalized, supervised exercise therapy was more effective than usual care after 52 weeks of
treatment in people with RA and severe functional limitations. Improvements were consistently observed across domains.

Disclosure: M. Teuwen: None; S. van Weely: None; T. Vliet Vlieland: None; M. van Wissen: None; W. Peter: None;
A. den Broeder: None; D. van Schaardenburg: None; W. van den Hout: None; C. van den Ende: None;
M. gademan: None.
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Adalimumab and Etanercept Serum Levels in Rheumatoid Arthritis
Patients with and Without a Disease Flare During Tapering

Zohra Layegh1, Femke Hooijberg2, Floris loeff3, lisanne Dijk3, Gaelle vaz3, Theo Rispens3, radboud J.e.m. Dolhain4,
Gertjan Wolbink5 and Pascal de Jong1, 1Erasmus medical center, Rotterdam, Netherlands, 2Amsterdam Rheumatology
and Immunology Center, Location Reade, Department of Rheumatology, Dr. Jan van Breemenstraat 2, 1056 AB,
Amsterdam, Netherlands, 3Sanquin Diagnostic Service, Biologics Laboratory, Amsterdam, Netherlands, 4Rheumatology,
Erasmus MC, Rotterdam, Netherlands, 5Reade, Amsterdam, Netherlands
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Background/Purpose: Due to the improved management strategies and availability of biologic disease-modifying antirheu-
matic drugs (bDMARDs),�60% of the rheumatoid arthritis (RA) patients will achieve sustained remission. To ensure optimal
rheumatic care, effective use of bDMARDs is required, which includes tapering for RA patients with stable low disease activ-
ity. However, previous tapering trials for TNF inhibitors (TNFi) in RA reported that 51-77% of patients experience a disease
flare during tapering and stopping. For personalized tapering approach therapeutic drug monitoring (TDM) might be of
added value. TDM is based on pharmacokinetics that uses measurements of circulating drug level to adjust the dose
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individually. Unfortunately, current knowledge on pharmacokinetics of TNFi during tapering is incomplete, e.g. what is the
minimal drug level that should be aimed for to prevent disease flares. We aimed to assess the serum level of etanercept
(ETN) and adalimumab (ADL) in well-controlled RA patients with and without a disease flare during tapering.

Methods: All RA patients who participated in the TApering strategies in Rheumatoid Arthritis (TARA) trial and followed
the tapering protocol and had serum samples from ≥3 visits (n=111) were selected. The TARA trial was a multicenter,
single-blinded randomized trial that included established RA patients with a well-controlled disease, defined as a dis-
ease activity score (DAS) ≤2.4 and a swollen joint count ≤1. Eligible patients were randomized into gradual tapering
csDMARD (mainly methotrexate) followed by the TNFi (ETN or ADL), or vice versa. Tapering of the TNFi was done
every three months by doubling the dosing interval, then cutting the dosage into half, and finally stopping. TNFi serum
levels were measured at each 3-monthly visit, if serum samples were available, by a drug tolerant enzyme-linked immu-
nosorbent assay.

Results: Of the 111 included RA patients 54 tapered their TNFi first, while 57 patients tapered the csDMARD first. The
54 patients who tapered TNFi first had an average symptom duration of 7,2 years and were predominantly female (58%)
with an average age of 58 years. At baseline, the DAS (standard deviation) was 1,0 (0,5).Respectively 40% and 60% of
the RA patients used ADL and ETN as TNFi. The baseline mean serum concentration for ADL was 7.2 ug/ml (range
0.023-13.4 ug/ml) and 2.7 ug/ml (range 0.5-4.38 ug/ml) for ETN. ADL and ETN serum levels decreased during tapering,
but ADL remained longer in the blood circulation after stopping compared to ETN, 6 versus < 3 months respectively (figure
1A and C). Approximately 43% of the patients who tapered the TNFi first flared. At the time of a flare, mean serum level for
ADL was 0.6 ug/ml and 0.5 ug/ml for ETN (figure 1B and D).

Conclusion: For both ADL and ETN, the critical serum level below which flares occur seems to be 1 ug/ml. TDM might pre-
vent disease flares during tapering by allowing personalized TNFi dosing targeting levels above this critical threshold. In line
with the longer half-live ADL remains longer in the blood circulation after stopping compared to ETN. One should, therefore,
be aware that it can take up to 6 months after cessation before the TNFi drops to undetectable levels in blood.

Figure 1: Drug levels of Rheumatoid Arthritis patients with and without a disease flare during tapering of a TNF inhibitor. Each dot represents a drug
level measurement per individual RA patient on ADL without (1A) or with a disease flare (1B) or ETN without (1C) or with (1D) a disease flare during
tapering. Measurements within each individual patient are connected by a coloured line. Abbreviations: ADL, adalimumab; conc., concentration;
ETN, etanercept
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Disclosure: Z. Layegh: None; F. Hooijberg: None; F. loeff: None; l. Dijk: None; G. vaz: None; T. Rispens: None;
r. Dolhain: None; G. Wolbink: None; P. de Jong: None.
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Dorottya Kacs�andi, Mikl�os Fagyas, Ágnes Horv�ath, Edit Végh, Anita Pusztai, Monika Cz�okolyov�a, Bogl�arka So�os, Attila
Ád�am Szab�o, Attila Hamar, Zs�ofia Peth}o, N�ora Bodn�ar, György Kerekes, Katalin Hodosi, Szilvia Szamosi, Gabriella Szücs,
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Background/Purpose: The Renin-Angiotensin-Aldosterone system (RAAS) has been implicated in the regulation of the car-
diovascular system and linked to rheumatoid arthritis (RA). Little information has become available on the effects of Janus
kinase (JAK) inhibition on RAAS. here we studied the effects of 12-month tofacitinib treatment on angiotensin converting
enzyme (ACE), ACE2 production and ACE/ACE2 ratios in RA along with numerous other biomarkers.

Methods: Thirty RA patients were treated with tofacitinib in this prospective study. Serum ACE concentrations were
assessed by ELISA. ACE2 activity was determined by a specific quenched fluorescent substrate. ACE/ACE2 ratios were
calculated. We also determined common carotid intima-media thickness (ccIMT), brachial artery flow-mediated vasodilation
(FMD) and carotid-femoral pulse-wave velocity (cfPWV) by ultrasound. C-reactive protein (CRP), rheumatoid factor (RF) and
anti-citrullinated protein autoantibodies (ACPA) were also determined. All measurements were performed at baseline, as well
as after 6 and 12 months of tofacitinib treatment.

Results: After the dropout of 4 patients, 26 completed the study. Tofacitinib treatment increased ACE levels after 6 and
12 months, while ACE2 activity only transiently increased at 6 months. The ACE/ACE2 ratio increased after one year of ther-
apy (p < 0.05). Logistic regression analyses identified correlations between ACE, ACE2 or ACE/ACE2 ratios and RF at var-
ious time points. Baseline disease duration also correlated with erythrocyte sedimentation rate (ESR) (p < 0.05). One-year
changes of ACE or ACE2 were determined by tofacitinib treatment plus ACPA or RF, respectively (p < 0.05).

Conclusion: JAK inhibition increases serum ACE and ACE/ACE2 ratio in RA. Baseline inflammation (ESR), disease duration
and ACPA, as well as RF levels at various time points can be coupled to the regulation of ACE/ACE2 ratio. The effect of tofa-
citinib on RAAS provides a plausible explanation for the cardiovascular effects of JAK inhibition in RA.

Disclosure: D. Kacs�andi: None; M. Fagyas: None; Á. Horv�ath: None; E. Végh: None; A. Pusztai: None;
M. Cz�okolyov�a: None; B. So�os: None; A. Szab�o: None; A. Hamar: None; Z. Peth}o: None; N. Bodn�ar: None;
G. Kerekes: None; K. Hodosi: None; S. Szamosi: None; G. Szücs: None; Z. Papp: None; Z. Szekanecz: Pfi-
zer, 1, 2, 5, 6.
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The Advantage of Tight Control and Treat-to-Target in New-onset
Rheumatoid Arthritis Patients in Daily Rheumatology Practice: Results
from a Contemporary University Clinic Inception Cohort

Katarina Friberger Pajalic1, Jon Thorkel Einarsson1, Caroline Bengtsson2, Ellen Landgren3, Elisabeth Mogard4, Carmen
Roseman5, Johan Karlsson Wallman4, Elisabet Lindqvist4, Tor Olofsson4 and Meliha Kapetanovic4, 1Lund University,
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Background/Purpose: Since 2018, all patients with new-onset rheumatoid arthritis (RA) at the Department of Rheumatol-
ogy, Skåne University Hospital, Lund, Sweden, are invited to participate in a ”tight control” and ”treat-to-target” (TC+T2T )
follow-up strategy. This strategy includes follow-up visits to a rheumatologist (at diagnosis and 3, 6, 12, 18, 24 months) plus
physical/telephone consultations with a rheumatology nurse between physician visits – both with disease activity assess-
ments and, if needed, adjustment of anti-rheumatic treatment, aiming for remission. The aim of the current study was to
explore the possible advantages of implementing this TC+T2T strategy over routine care in reaching remission (DAS28
< 2.6, DAS28CRP < 2.4 or CDAI≤2.8) in clinical practice of new-onset RA patients.

Methods: RA patients with symptom duration < 24 months at diagnosis were eligible. Data on disease and treatment char-
acteristics, as well as outcome measures during follow-up, were retrieved from the Swedish Rheumatology Quality register
(SRQ). In total, 336 patients entered one of the follow-up strategies between January 1, 2018, and October 31, 2022. Of
these, 193 were followed according to the TC+T2T strategy and 143 according to routine care. Percentage females/mean
age/mean symptom duration at inclusion were 75%/56 years/4.5 months (TC+T2T) and 71%/62 years/7.6 months (routine

Disease and treatment characteristics at diagnosis
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care). Achievement of remission was compared between the two strategies using logistic regression, adjusted for sex, age,
symptom duration, and DAS28/DAS28CRP/CDAI at diagnosis. In addition, changes in patient-reported outcomes (fatigue
and pain) were assessed for the respective strategies.

Results: Disease and treatment characteristics at diagnosis are summarized in Table1.

Percentages of patients reaching DAS28, DAS28CRP and CDAI remission criteria increased in both groups over time, but
this was more pronounced in the TC+T2T group (Figure). A similar pattern was seen in the dynamics of fatigue and pain
(Figure). Follow-up according to the TC+T2T was associated with a numerical higher odds ratio of achieving remission at
all follow-up times regardless the remission criteria used and a significantly higher odds ratio of CDAI remission at 6 months
(after adjustment for sex, age, symptom duration and CDAI at diagnosis) (Table 2).

Achievement of remission between "treat -to-target" strategy and routine rheumatology care ( logistic regression analysis)
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Conclusion: Compared to routine rheumatology care, the implementation of a ”tight control” and ”treat-to-target” strategy
resulted in numerically larger proportions of patients reaching remission at majority of follow-up visits over two years. Simi-
larly, both strategies showed an early and sustained numerical improvement in patient-reported outcomes. Our results sug-
gest that this type of strategy should be integrated into daily clinical practice of new-onset RA.

Disclosure: K. Friberger Pajalic: None; J. Einarsson: None; C. Bengtsson: None; E. Landgren: None; E. Mogard:
AbbVie/Abbott, 6, Novartis, 6; C. Roseman: None; J. Karlsson Wallman: AbbVie, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novar-
tis, 5, Pfizer, 5; E. Lindqvist: None; T. Olofsson: Merck/MSD, 2, UCB, 2; M. Kapetanovic: None.
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Are Associated with Response to Abatacept in Patients with Moderate to
Severe Rheumatoid Arthritis

Ting Wang1, Natalia V. Giltiay2, Christian Lood2 and Bobby Kwanghoon Han2, 1University of Washington, Seattle, WA,
2Division of Rheumatology, University of Washington, Seattle, WA
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Background/Purpose: Neutrophil activation and formation of neutrophil extracellular traps (NETs) have been implicated in
the pathogenesis of rheumatoid arthritis (RA). Calprotectin, a neutrophil activation marker, correlates with RA disease activity
and is a novel biomarker that can be used to distinguish RA patients in remission and active disease and to predict disease
progression. Abatacept is a CTLA-4-Ig fusion protein, which is widely used as a treatment for RA. However, the response
rates to abatacept are variable in heterogeneous RA patients. We conducted this study to determine the effect of abatacept
on neutrophil-related markers and to explore whether these markers could predict the therapeutic efficacy of abatacept in
RA patients.

Methods: A total of 23 RA patients, who had an inadequate response to methotrexate and other conventional DMARDs,
were enrolled in this study. All participants fulfilled the 1987 ACR criteria or 2010 ACR/EULAR criteria, with clinical disease
activity index (CDAI) ≥16. Plasma samples were collected at baseline, week 6, week 14, and week 24. Levels of calprotectin,
myeloperoxidase (MPO)-DNA, and neutrophil elastase (NE)-DNA complexes were determined by ELISA. Responders
(n=10) were defined as subjects who achieved ACR50 Response at week 24. Changes in these markers were compared
before and after treatment using the Wilcoxon matched-pairs signed rank test. Baseline levels of these markers were com-
pared between the responder and non-responder groups by the Mann-Whitney test.

Results: Plasma levels of calprotectin and MPO-DNA complexes were significantly decreased at week 6 (p=0.0011 and
p=0.0025, respectively), week 14 (p=0.0003 and p=0.0002, respectively), and week 24 (p=0.0121 and p=0.0037, respec-
tively) with the treatment of abatacept when compared to baseline. Abatacept reduced the levels of NE-DNA only at week
14 (p=0.0085). Compared to the non-responders, the responders had a numerically higher percentage of anti-CCP anti-
bodies (90% vs 62%, p=0.1790) and RF (90% vs 54%, p=0.0886). Baseline levels of calprotectin (3190 ng/mL vs 2167
ng/mL, p=0.0493) and NE-DNA complexes (6708 pM vs 0 pM, p=0.0305) were significantly higher in responders when
compared to non-responders (Figure 1).
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Conclusion: Abatacept significantly decreased neutrophil activation in RA patients. Calprotectin and NE-DNA complexes
may serve as useful markers in predicting the therapeutic efficacy of abatacept in moderate to severe RA patients.

Disclosure: T. Wang: None; N. Giltiay: None; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Pfizer, 5, Redd Pharma, 2, 5, 11; B. Han: None.
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Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE, 4University of Nebraska Medical
Center, Omaha, NE, 5Salt Lake City VA/University of Utah, Salt Lake City, UT, 6University of Utah and Salt Lake City VA, Salt
Lake City, UT
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Background/Purpose: Janus kinase inhibitors (JAKi) have demonstrated substantial efficacy in decreasing symptoms and
in reducing progressive joint damage in patients with rheumatoid arthritis (RA). In light of the ORAL Surveillance trial, which
was published in January 2021, all JAKi (tofacitinib, baricitinib, upadacitinib) now carry black box warnings concerning risks
of serious cardiac events, thromboembolism, cancer, and death associated with these agents. The purpose of this study
was to determine whether prescribing practices for Janus kinase inhibitors (JAKi), TNF inhibitors (TNFi), and non-TNFi bio-
logic agents changed after the results of the ORAL Surveillance trial were released in January 2021.

Methods: This is a retrospective study in adult patients with RA receiving advanced therapies within the Veterans
Affairs (VA) Health System from January 2012 through September 2022. Eligible patients were required to have at
least one diagnosis code for RA and to have received a biologic DMARD or JAKi. Treatment courses were defined

Figure 1. Comparison in baseline plasma levels of neutrophil-related markers between responders and non-responders. Comparison of plasma
levels of calprotectin (A), MPO-DNA (B), and NE-DNA in circulation at baseline in patients treated with abatacept. Differences between groups
were determined by the Mann-Whitney test.
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from pharmacy dispensing data and the proportion of new courses of each advanced therapy was quantified
over time. We assessed changes in the use of each therapy before and after the release of safety data
(January 2021).

Results: A total of 88,253 individual drug courses (in 34,656 unique patients) were included. The overall number of new drug
courses decreased for most of the 11 advanced therapies in 2020, corresponding to the start of the COVID-19 pandemic,
before resuming similar levels in 2021. From January 2021 through December 2020, there were consistent increases in
the number and proportion of new courses of JAKi, which was followed by a significant net decrease in the proportion of
JAKi use through September 2022 (Figure 1A). There were proportionally fewer initiations of tofacitinib after the release of
safety data, with a significant difference in the slope of change with time (Figure 1B). In contrast, while use of TNFi declined
leading up to 2021, TNFi use significantly increased after January 2021 (Figures 1A and 2A). The number and proportion of
prescribed non-TNFi biologics were more variable over these years, with fluctuations in prescribing patterns observed as a
class (Figure 2B).

Figure 1. Percentage of Incident Drug Courses from January 2012 through September 2022
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Conclusion: The results of this study suggest that the release of safety data in January 2021 regarding adverse effects of
JAKi influenced providers’ prescribing practices for patients with RA. Changes in prescribing in response to new evidence
emphasize the impact that safety trials have on prescribing practices. Ongoing study in this area, with attention to specific
patient characteristics and risk profiles, will help characterize these changes in practice.

Disclosure: S. Song: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5; T. Mikuls: Elsevier,
9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England:
Boehringer-Ingelheim, 2, 5; B. Sauer: None; G. Cannon: None; J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White,
LLC, 2, CorEvitas, LLC, 2, Pfizer, 2.
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Impact of Ultrasound on Physician Assessments of Patients with RA with
Elevated Clinical Disease Activity Scores

Stephanie Song1, Odette Kolenky1, Antje Greenfield2, Dana Direnzo3, Joshua Baker4 and Michael George4, 1Hospital of
the University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania Health System, Philadelphia, PA, 3University
of Pennsylvania, Bala Cynwyd, PA, 4University of Pennsylvania, Philadelphia, PA

Figure 2. Net Change in Incident Courses of Biologic Agents 664 Days Before vs. After January 2021
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Background/Purpose: Treat-to-target is recommended in RA, but physicians often do not escalate therapy despite ele-
vated disease activity measures due to uncertainty regarding the true degree of joint inflammation. This study evaluated
the utility of ultrasound (U/S) in assessing disease activity in patients with RA with moderate disease activity measures but
few swollen joints. We aimed to determine the frequency of active synovitis on U/S and compare physician treatment recom-
mendations before and after U/S.

Table 1. Patient Characteristics by Maximum Power Doppler Synovitis Score

2631



Methods: This single-center, prospective study enrolled adults who met 2010 ACR classification criteria for RA, had a clin-
ical disease activity index (CDAI) >10 (moderate or high disease activity) but a swollen joint count (SJC) ≤2, and were receiv-
ing a DMARD. Patients completed surveys and underwent standardized U/S performed in the musculoskeletal (MSK)
ultrasound department by a certified MSK U/S technologist using a high-resolution GE Logiq E10 system. Exams were inter-
preted by a single MSK U/S radiologist using the validated OMERACT scoring system, grading synovial hypertrophy by
grayscale (GS) and hyperemia by power doppler (PD) in each of the bilateral MCPs, PIPs, and wrists as absent (0), minimal
(1), moderate (2), or severe (3). Treating rheumatologists were surveyed pre-U/S and again after U/S to capture their impres-
sion of disease activity, confidence in their assessment (100-point scale), and treatment recommendations.

Results: We recruited 18 patients with RA: 15 (83%) females, mean age 62 years, and mean RA duration 14 years. U/S
revealed moderate or severe synovial hypertrophy (GS grade 2 or 3) of at least one joint in 17/18 (94%) patients. In contrast,
moderate or severe hyperemia of at least one joint (PD grade 2 or 3) was found in 7/18 (39%). Patients with active PD signal
tended to be older, have longer disease duration, more frequent glucocorticoid use, higher body mass index, and more fre-
quent seropositivity and erosions on radiographs; patient and physician global scores and PROMIS measures were similar
(Table 1). Although CDAI scores indicated at least moderate disease activity pre-U/S, physician impression was that disease
activity was low in 8/18 (44%) of patients pre-U/S. Physician-rated disease activity assessment changed after U/S in 6/18
(33%) patients: 3 to a higher level of disease activity and 3 to a lower level (Figure 1). Similarly, treatment decisions changed
after U/S in 6/18 (33%) patients: 3 from no change to escalation of therapy and 3 from escalation to no change (Figure 1).
Mean physician confidence in disease activity assessment increased from 54 pre-U/S to 72 post-U/S (p< 0.01).

Figure 1. Pre- and Post-Ultrasound Physician Disease Activity Assessments

Figure 2. Pre- and Post-Ultrasound Physician Treatment Recommendations
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Conclusion: In patients with longstanding RA, U/S demonstrating a moderate to high degree of synovial hypertrophy in at
least one joint was nearly universal, but the presence of active PD signal was less common. Musculoskeletal U/S increased
physician confidence in the assessment of disease activity and frequently led to a change in assessment and treatment rec-
ommendation. Future research should evaluate whether use of U/S to refine assessments of disease activity in patients with
RA with high disease activity scores but few swollen joints can improve patient outcomes.

Disclosure: S. Song: None; O. Kolenky: None; A. Greenfield: None; D. Direnzo: None; J. Baker: Bristol-Myers
Squibb(BMS), 2, Burns-White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(-
GSK), 5, Janssen, 5.
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The Delivery of the Super-repressor IκBα by Exosomes Has the Potential
to Alleviate Inflammation Associated with Rheumatoid Arthritis
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Background/Purpose: Rheumatoid arthritis (RA) is a persistent inflammatory disease primarily affecting the diarthrodial
joints. Nuclear factor-κB (NF-κB) is a family of inducible transcription factors responsible for regulating numerous genes
involved in various aspects of immune and inflammatory diseases, including RA. This study aims to evaluate the potential
anti-inflammatory properties of suppressor IκB (srIκB), an inhibitor of NF-κB when delivered by exosomes in the con-
text of RA.

Exo-SrlκB treatment resulted in a reduction of clinical symptoms in mice with collagen-induced arthritis (CIA). The severity of arthritis in each group
was assessed and scored based on clinical manifestations following treatment with either MTX, Exo-Naïve, or Exo-SrlκB.
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Methods: Peripheral blood mononuclear cells (PBMCs) were collected from both healthy controls (HCs) and rheumatoid
arthritis (RA) patients, and additional synovial fluid mononuclear cells (SFMCs) were collected from RA patients. Collected
PBMCs and SFMCs were pretreated with Exo-srIκB or vehicle (Exo-Naïve) and then evaluated for cell viability. The subset
of cells producing inflammatory cytokines, including IFN-γ, IL-17, and GM-CSF, was examined by flow cytometry and quan-
tified by enzyme-linked immunosorbent assay (ELISA). To evaluate the therapeutic potential of Exo-srIκB in vivo, collagen-
induced arthritis (CIA) mouse model was used. Mice were treated with Exo-srIκB or vehicle, and arthritis scores were calcu-
lated for monitoring disease progression. Histological observations of ankle joints were performed using hematoxylin and
eosin (H&E) staining, and radiation damage scores were measured using micro-computed tomography micro-CT) imaging.

Results: Administration of Exo-SrlκB for 7, 24, and 48 hours had no significant effect on cell viability. However, treatment
with Exo-SrlκB showed a significant reduction in the frequency of IL-17A- and GM-CSF-producing cells in PBMCs from
rheumatoid arthritis patients. Exo-SrlκB treatment also reduced the frequency of GM-CSF-producing cells in SFMCs from
RA patients. In the mouse experiment, Exo-SrlκB administration delayed the onset of arthritis and significantly reduced the
severity of arthritis compared to the control group (Figure 1). In addition, radiographic arthritis scores were significantly lower
in Exo-SrlκB treated mice than in Exo-Naïve treated mice.

Conclusion: Exo-srIκB, which contains IκB as an inhibitor, demonstrates the ability to inhibit inflammatory cytokines in vitro
and exhibits inhibitory effects in animal models. These findings suggest that regulation of NF-κB signaling by Exo-srIκB may
be a promising therapeutic target for the treatment of RA.

Disclosure: K. Park: None; J. Kang: None; H. Lee: None; Y. Lee: None; M. Kim: None; S. Ahn: None; J. Yoo: None;
C. Choi: None; T. Kim: None.
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Background/Purpose: Filgotinib (FIL) is a Janus kinase (JAK) 1 preferential inhibitor for the treatment of RA. Data
from the ORAL Surveillance post-marketing study (NCT02092467) suggest that in patients with active RA aged
≥50 years with ≥ 1 CV risk factor, the risks of cancer and major adverse cardiovascular events (MACE) are higher
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with the pan-JAK inhibitor tofacitinib vs tumor necrosis factor inhibitors, with higher rates in those aged ≥ 65 vs
< 65 years.1

Table. Baseline characteristics

Figure. EAIRs for treatment-emergent MACE, VTE, malignancies excluding NMSC, and NMSC overall, and by filgotinib dose and patient age
(safety analysis set, as treated)
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The objective of this analysis was to assess the incidence of malignancies excluding nonmelanoma skin cancer (NMSC),
NMSC, MACE and venous thromboembolism (VTE) in patients treated with FIL 200 mg (FIL200) and FIL 100 mg (FIL100)
in RA clinical trials.

Methods: Data were pooled from patients treated with FIL200 or FIL100 from DARWIN 1–3 (NCT01888874,
NCT01894516, NCT02065700) and FINCH 1–4 (NCT02889796, NCT02873936, NCT02886728, NCT03025308). Data
cuts used for the ongoing DARWIN 3 and FINCH 4 studies were May 2, 2022, and May 6, 2022, respectively. Exposure-
adjusted incidence rates (EAIRs) per 100 patient-years of exposure (PYE) were calculated for MACE, VTEs, malignancies
excluding NMSC, NMSC and treatment-emergent adverse events (TEAEs) leading to death, according to FIL dose
(200 vs 100 mg) and age (< 65 vs ≥ 65 years); no statistical testing was performed, so all differences are numerical. MACE
and VTE were adjudicated by an independent committee; the cutoff for adjudication was April 3, 2022.

Results: Overall, 3691 patients were treated with FIL for a total of 12,541 PYEs. Median (max) PYE was 3.8 (8.3) years for
FIL200 and 3.3 (7.8) years for FIL100. Baseline characteristics are shown in the Table. A greater proportion of those aged
≥ 65 years vs < 65 years had a CVmedical history in both the FIL200 (75.7% vs 36.1) and FIL100 (71.8% vs 40.9%) groups.
Overall EAIRs (95% confidence interval [CI]) were 0.40 (0.3, 0.5) for MACE, 0.19 (0.1, 0.3) for VTEs, 0.69 (0.6, 0.9) for malig-
nancy excluding NMSC, 0.29 (0.2, 0.4) for NMSC and 0.65 (0.5, 0.8) for TEAEs leading to death. EAIRs of MACE and VTE
were higher in patients aged ≥ 65 vs < 65 years but were generally similar for FIL200 and FIL100 within each age group (Fig-
ure). EAIRs of malignancies, NMSC and TEAEs leading to death were also higher in the ≥ 65- vs < 65-year group. Within the
≥ 65-year group, EAIRs (95% CI) of these events were numerically higher in the FIL200 vs FIL100 group: 2.0 (1.3, 2.9) vs
0.99 (0.5, 1.9) for malignancies, 1.38 (0.8, 2.2) vs 0.44 (0.1, 1.1) for NMSC, and 1.59 (1.0, 2.5) vs 1.20 (0.6, 2.2) for TEAEs
leading to death, respectively.

Conclusion: Rates of MACE and VTE in FIL-treated patients were low and similar for FIL200 and FIL100. There was a higher
proportion of patients aged ≥ 65 years vs < 65 years with a CV medical history. In patients aged ≥ 65 years, EAIRs of malig-
nancies, NMSC and TEAEs leading to death were higher with FIL200 vs FIL100, although CIs overlapped.

Reference:
1. Ytterberg SR, et al. N Engl J Med 2022;386:316–26

Disclosure: X. Mariette: AstraZeneca, 2, 6, BMS, 2, 6, Galapagos, 2, 6, GSK, 2, 6, Novartis, 2, 6, Pfizer, 2, 6;
S. Borchmann: Galapagos, 2, Liqomics, 11, Takeda, 6; S. Aspeslagh: AstraZeneca, 6, BMS, 6, BSMO, 2, 12, I lead
BITOX and my university hospital is paid for the hours I invest in BITOX (a multidisciplinary board for immune related
adverse events), Galapagos, 5, Ipsen, 6, MSD, 5, 6, Roche, 6, Sanofi, 5, 6; J. Calvo- Alén: AbbVie, 2, AstraZeneca,
2, Biogen, 6, BMS, 5, Galapagos, 6, GSK, 2, 6, Lilly, 2, 6, Novartis, 2, 6, Roche, 5, Sanofi, 2; R. Moriggl: Galapagos,
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Background/Purpose: Use of JAK inhibitors (JAKi) may be challenged in difficult to treat rheumatoid arthritis (D2TRA) by
the multiplicity of previous treatment lines and the presence of comorbidities that may trigger the occurrence of potentially
severe side effects. Our objective was to assess the efficacy and safety profile of JAKi in patients with D2TRA in clinical
practice

Methods: Retrospective routine care study carried out between 2018 and 2022 our department. We selected from our
electronic medical report database RA patients initiating a JAKi between 2018 and 2022. D2TRA was defined by failure to
at least two targeted biological therapies of different mechanisms of action and at least one of the following: active disease,
defined by a DAS28 >3.2, signs and/or symptoms suggestive of active disease or inability to taper glucocorticoid treatment
below 7.5mg/day (1). D2TRA patients were compared to JAKi-treated patients not fulfilling this D2TRA definition (non-
D2TRA). Efficacy was assessed at the first visit (FV) (3 to 6 months following the JAKi initiation) and at the last available visit
(LV) up to December 2022 on the basis of the DAS28 and DAS28-CRP composite index and its components. The number
of side effects and causes of treatment discontinuations were collected during the exposition period

Results: We included 83 RA patients initiating a JAKi, with a mean age of 58±14 years and a mean disease duration of 16
±13 years. Among them, we identified 45 D2TRA and 38 non-D2TRA patients (Table 1). Patients with D2TRA had longer
disease duration and active disease and previous targeted therapies. DAS28 was reduced between baseline and FV in both
groups, with a significantly higher extent in non-D2TRA patients, and then remain stable in both groups between FV and the
LV, which occurred 15±10 months after the baseline (Table 2). These results were similar for other parameters assessing
disease activity (Table 2). Higher proportion of patients reached remission or low disease activity (LDA, DAS28< 3.2) in
the non-D2TRA subgroup (FV: 82% vs. 53%, p=0.012; LV: 71% vs. 33%, p=0.006) compared to D2TRA. A total of
35 patients discontinued the JAKi during a mean observation period of 20±10 months. Mean time to discontinuation was
10±8 months. Frequency of discontinuation was not different for D2TRA and non-D2TRA patients (21/45, 47% vs 14/38,
37%, p=0.36). Discontinuations related to inefficacy and side effects occurred in 20/83 patients (24%) and 11/83 patients
(13%), respectively, and were evenly distributed between patients with D2TRA and non-D2TRA. Frequency of infections
(n=31), herpes zoster (n=3) myocardial infractions (n=3) and venous thromboembolism (n=3) was similar between groups.
These events were more likely to occur in the subgroup of patients aged ≥65 years and/or with at least one CV risk factor
(30/39, 77%)
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Conclusion: JAKi reduced disease activity parameters of patients with D2TRA. However, disease activity level of these
patients remained high, with a proportion of LDA or remission significantly lower compared to non-D2TRA, highlighting the
need of improved therapeutic strategies in D2TRA. Tolerance profile of JAKi was not different between patients with
D2TRA and non-D2TRA and largely depended on the presence of risk factors
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Background/Purpose: Abatacept is approved for the treatment of moderate to severe rheumatoid arthritis (RA) and psori-
atic arthritis. However, there are limited data on the safety of abatacept when used in pregnancy. The purpose of this study
was to estimate the incidence/birth prevalence of selected maternal and infant outcomes in pregnancies exposed to
abatacept.

Methods: Pregnant women exposed to any dose of abatacept from the first day of the last menstrual period to the end of
the first trimester (with or without continued use in pregnancy) and who resided in the U.S. or Canada were enrolled in the
Organization of Teratology Information Specialists (OTIS) Abatacept Pregnancy Exposure Registry between 2007 and
2019. Data on maternal characteristics, pregnancy and infant outcomes including major and minor birth defects were col-
lected throughout pregnancy and the first-year post-partum through maternal interviews, medical records abstraction,
and dysmorphology examinations.

Results: The study sample was comprised of 30 abatacept-exposed pregnancies (Table 1). Of these, 16 were treated for
RA and were enrolled in a prospective cohort, and 14 who did not meet the cohort criteria were enrolled in a "registry
group".Reasons that pregnancies did not meet the cohort criteria included retrospective enrollment, co-exposure to an
exclusionary medication, or abatacept used for an indication other than RA. In the prospective cohort, 13/16 pregnancies
(81.3%) resulted in at least one live birth, 2/16 pregnancies (12.5%) ended in spontaneous abortion, 2/13 pregnancies
(15.4%) were delivered preterm ( < 37 weeks’ gestation) and 1/16 (6.3%) was lost-to-follow-up. One pregnancy of 13 ending
in a livebirth (8.3%) involved a child with a major birth defect, congenital chordee (Table 2). In the registry group 14/14 preg-
nancies (100.0%) resulted in at least one livebirth and 6/14 (42.9%) were delivered preterm. Three of 14 pregnancies (21.4%)
ended with a liveborn infant with a major birth defect (pyloric stenosis, cleft lip and palate, and patent foramen ovale).An addi-
tional two pregnancies in the registry group (14.3%) ended with an infant with major birth defects in association with a
genetic or chromosomal alteration (Table 2). A dysmorphology examination for minor birth defects was completed for
6 infants in the prospective cohort and 7 in the registry group. No patterns of either major or minor birth defects were iden-
tified. The number of liveborn infants who were small for gestational age (SGA) (≤10th centile for sex and gestational age at
birth) or smaller (≤10th centile) at about one year of age on weight, length or head circumference was unremarkable.

Conclusion: Although there was no internal comparison group and the sample size was small, no specific risks were identified
in the prospective cohort for any of the outcomes examined. In the registry group, selected adverse outcomes were more fre-
quent, likely due to the biases that led to exclusion of these pregnancies from the prospective cohort. However, no patterns of
major or minor birth defects were identified in either group. Future studies with a larger sample size are needed.

*One pregnancy involved twins ending in one live birth and one spontaneous abortion; counted only in the outcome of
livebirth
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Background/Purpose: Psoriatic arthritis (PsA) and axial spondyloarthritis (AxSpA) are commonly diagnosed in young males
in their reproductive years. However, only a few studies have investigated male fertility in patients with spondyloarthritis
(SpA). Our objective was to evaluate the sperm quality in male patients with PsA and AxSpA compared to healthy controls
(HC) and to investigate the effects of disease activity and anti-rheumatic drugs on sperm quality.

Methods: Consecutive PsA and AxSpA patients (age range 18-50 years), who fulfilled the classification criteria for PsA
(CASPAR) and AxSpA (ASAS) were recruited prospectively. HC were recruited from candidate sperm donors at the male fer-
tility clinic. Each patient was evaluated by a comprehensive clinical assessment that included measurement of disease activ-
ity scores (MDA/DAPSA/CPDAI/PASDAS for PsA and ASDAS for AxSpA). Treatments ranged from no treatment to
conventional and biologic DMARDs. Sperm collection and analysis were performed on the day of clinical assessment.
Sperm analysis was performed according to the World Health Organization 2010 guidelines. In addition, sperm DNA-
fragmentation test was performed.

Continuous variables were compared using a t-test or Anova for normally distributed data, otherwise, a non-parametric test
was applied. Fisher’s exact test was used to compare categorical variables.

Results: 70 patients (40 PsA and 30 AxSpA) and 50 HC were included. Demographics and clinical characteristics are pre-
sented in Table 1. Most semen parameters, including concentration, and vitality of PsA and AxSpA patients were similar to
those of HC (p >0.05).The proportion of normal morphology in patients was significantly lower compared to HC (3.01
(± 1.39) vs 4.64 (±2.00), p< 0.0001). The motility in patients vs. controls was lower (56.89 (± 11.50) vs. 59.54 (± 14.31),
p=0.04). Nevertheless, values for both groups were within the normal range ( >40%) and the total motile count was normal
and similar between the groups (Table 2).
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Table 1 - Demographic and clinical characteristics of patients with PsA, AxSpA and healthy controls

Table 2 - Semen analysis of patients with PsA and AxSpA compared with healthy controls
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In addition, no differences were observed in semen analysis in the different disease activity states (remission/low and mod-
erate/high disease activity) for PsA and for AxSpA (p >0.05). Finally, a comparison of the different treatment options
(no treatment, conventional and biologic DMARDs) showed overall no differences, while motility was slightly lower in patients
treated with biologic therapy (62.57 (±7.99), 62.33 (±7.02), 58.75 (±4.99) and 51.66 (±12.44) for no treatment, conventional
synthetic DMARDs, conventional synthetic DMARDs+biologic therapy, and biologic monotherapy respectively, p=0.003).
However, values for all groups were within the normal range ( >40%) and the total motile count was normal and similar
between the groups (Table 3).

Conclusion: In this relatively large study evaluating semen analysis in spondyloarthropathies, the semen quality of PsA and
AxSpA patients was comparable to HC in most parameters. In addition, neither disease activity nor antirheumatic drugs
substantially affected sperm quality. Our results do not support cryopreservation of semen before treatment initiation nor a
drug free interval prior to conception. Further longitudinal large studies are needed.

Disclosure: K. Meridor: None; S. Barda: None; O. Elalouf: None; V. Furer: None; S. Pel: None; H. Nochomovitz:
None; m. zisapel: None; J. Wollman: None; R. Tzemach: None; M. Berman: None; S. Borok: None; H. Sarbagil-
Maman: None; H. Padova: None; D. levartovsky: None; T. Shochat: None; D. Paran: None; R. Hauser: None;
O. Elkayam: None; A. Polachek: None.
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Background/Purpose: It is important to control disease activity during pregnancy in women with rheumatic diseases
because its exacerbation is associated with increased adverse pregnancy outcomes. Some of biologic disease-modifying
anti-rheumatic drugs (bDMRARDs), especially in TNF inhibitors, are safe to continue during pregnancy, and become key
drugs for controlling disease activity during pregnancy. However, there is little evidence whether continuing these drugs
really does not affect unfavorable pregnancy outcomes, serious infections for mothers and infants, and adverse events of
vaccination. Therefore, we investigated the effects of bDMARDs continuation on them.

Methods: We used the data of patients with rheumatic diseases who had been treated before pregnancy and gave birth in
our institution. We extracted cases who were treated with bDMARDs at the time of conception, and divided them into two
groups that discontinued bDMARDs at the time of pregnancy confirmed (discontinued group), and continued bDMARDs
after pregnancy confirmed (continued group). We retrospectively examined pregnancy outcomes, serious infections requir-
ing hospitalization for mothers and infants, live vaccination for infants in these two groups

Results: Of 238 cases with rheumatic diseases who gave birth in our institution, 32 cases were treated with bDMARDs at
the time of conception. Of these, 27 cases were rheumatoid arthritis, 3 cases were Behcet disease, 1 case was juvenile idi-
opathic arthritis, and 1 case was Takayasu aortitis, which were divided into 17 cases of the continued group, and 15 cases
of discontinued group. Table 1 showed patients’ characteristics and treatment during pregnancy. In the continued group,
certolizumab pegol was administered in 10 cases, etanercept was 3 cases, adalimumab was 3 cases, and tocilizumab
was one case. All cases continued into second or third trimester with mean discontinued weeks of 28.5±5.1 weeks. In dis-
continued group, the mean dose of glucocorticoid was significantly higher compared to continued group (7.7±3.7 vs. 3.6
±1.6, P=0.03). Table 2 showed pregnancy outcomes. The gestational weeks at delivery and birth weight in continued group
were similar with discontinued group, and there was no significant difference of adverse pregnancy outcomes between
these two groups. No serious infections requiring hospitalization were observed in either mother and infant in both groups.

Table 1. patients’ characteristics and treatment during pregnancy. Values are presented as the mean ± standard deviation or number (%). #Wil-
coxon rank sum test; ##Fisher’s exact test. *P < 0.05.
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In addition, the infants received rotavirus vaccine from 2 months after birth, and BCG vaccine after 6 months according to
the Japanese vaccine schedule, however, none of the infants had any adverse events due to vaccination.

Conclusion: In patients with rheumatic diseases, continuing bDMARDs had no association with the increase of unfavorable
pregnancy outcomes, serious infections, and adverse events of vaccination. It was suggested that the continuation of
bDMARDs may be an effective treatment option for rheumatic diseases during pregnancy. Larger number of examinations
are needed as to how long to continue bDMARDs during pregnancy.

Disclosure: H. Shimada: None; R. Wakiya: None; S. Nakashima: None; T. Miyagi: None; Y. Ushio: None;
K. Sugihara: None; R. Mino: None; M. Mizusaki: None; K. Chujo: None; R. Kagawa: None; H. Yamaguchi: None;
T. Kameda: None; H. Dobashi: None.

Abstract Number: 1348

Reproductive Outcomes for Women with Vasculitis

Catherine Sims1, Christine Yeung2, Heather Tam3, Joyce Kullman4, Amanda Eudy5, Renee Borchin6, Cristina
Burroughs6, Megan Clowse7 and Peter Merkel2, 1Duke University School of Medicine, Durham, NC, 2University of
Pennsylvania, Philadelphia, PA, 3Vasculitis Patient Powered Research Network, Stanford, CA, 4Vasculitis Foundation,
Kansas City, MO, 5Duke University, Raleigh, NC, 6University of South Florida, Tampa, FL, 7Duke University, Chapel Hill, NC

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Reproductive Issues in Rheumatic Disorders Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: There are limited data on the reproductive health of women with vasculitis. This study utilized a
large, prospective, international vasculitis pregnancy registry to survey women during and after pregnancy to improve char-
acterization of reproductive outcomes.

Table 2. Pregnancy outcomes, serious infection, and adverse events of vaccination. Values are presented as the mean ± standard deviation or
number (%). #Wilcoxon rank sum test; ##Fisher’s exact test. *P < 0.05.
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Methods: The Vasculitis Pregnancy Registry (VPREG) is imbedded within the online Vasculitis Patient-Powered Research
Network (VPPRN). Any pregnant woman with a diagnosis of vasculitis can self-enroll. After enrollment, women are invited
to complete online surveys at study entry, once each trimester, and post-partum. Survey questions are organized into three
categories: pregnancy outcomes and complications, vasculitis medications, and disease activity. VPREG surveys are cur-
rently available in five languages.

Results: Since 2015, 147 women with 149 pregnancies have enrolled in VPREG from 16 countries. Seventy-one pregnan-
cies were excluded as nine women have ongoing pregnancies and 62 women were lost to follow-up. Seventy-eight preg-
nancies have known pregnancy outcomes (live or non-live birth) and were included in this analysis. Of these
78 pregnancies, ANCA-associated vasculitis was the most frequently reported diagnosis (n=35, 45%) followed by Takaya-
su’s arteritis (n=15, 19%), Behcet’s (n=7, 9%), and other forms (n=21, 27%). During pregnancy, women experienced low
pain related to vasculitis (scale 0-10, mean 3.1 ± 3.0) and preserved feelings of wellness (scale 0-10, mean 3.4 ± 3.1). Nine-
teen women reported experiencing a flare of vasculitis during pregnancy. Of the 15 women requiring hospitalization during
pregnancy outside of delivery, four cited vasculitis activity as the indication for inpatient care. Most women (54/73, 74%)
were prescribed medications for vasculitis during pregnancy with glucocorticoids (n=36) and azathioprine (n=18) being the
most frequently prescribed. Four women were prescribed rituximab. Nineteen (26%) women took no medications to treat
vasculitis during pregnancy. Seventy-six (97%) pregnancies resulted in live births. Of these live births, 63% delivered vagi-
nally and 21% experienced a preterm delivery. The median gestational age at delivery was 38 weeks.

Conclusion: These results demonstrate that most women with vasculitis can have successful pregnancies. During preg-
nancy, a minority of women reported vasculitis flares or the need for hospitalization due to vasculitis. Medications to treat
vasculitis are prescribed in most patients for disease control during pregnancy. These data can be used by rheumatologists
to inform and facilitate discussions about reproductive health with women with vasculitis.

Disclosure: C. Sims: UCB, 5; C. Yeung: None; H. Tam: None; J. Kullman: None; A. Eudy: Amgen, 2, Exagen,
5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5; R. Borchin: None; C. Burroughs: None; M. Clowse: Exagen,
5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, Astra-
Zeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Elec-
tra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio,
2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate,
9, Visterra, 2.
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Background/Purpose: Inflammatory arthritis is a group of rheumatic diseases characterized by the inflammation of joints
with systemic manifestations: psoriatic arthritis (PsA), rheumatoid arthritis (RA), and spondyloarthritis (SpA) are included in
this group. The use of anti-TNFs in arthritis has become very frequent, especially after the 2000s with established efficacy.
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However, their effects on fertility in men remain mostly unknown. In this study, we aimed to determine the effect of anti-TNFs
on the fertility of men.

Methods:We performed a questionnaire on married male patients who were diagnosed between 1987-2020. The following
questions were asked: Did your wife get pregnant while you were using an anti-TNF agent? How many times did she get
pregnant? Which drug were you using when your wife got pregnant? Was there any problem during the pregnancy? Were
you using any contraception? Have you ever been evaluated for infertility? What drug were you using during the time your
wife could not get pregnant? Did you have any children when you were not taking anti-TNF treatments? After this question-
naire, we reevaluated the patient group who had pregnancy under anti-TNF treatment. We recorded any data regarding
pregnancy complications and pregnancy-associated situations.

Results: 98 patients were involved in our study. The mean age of the patients was 54. 82 (80.39%) patients had AS,
12 (11.76%) patients had PsA, and 8 patients had RA. 72 patients did not experience pregnancy and 67 of them were using
contraception (Figure 1). The number of patients taking anti-TNF treatments (infliximab, etanercept, golimumab, and adali-
mumab) who could not get pregnant despite trying to conceive was 5.Among those 5 patients, 4 were screened for infertility,
revealing unknown etiology for 3, and the remaining 1 was of female origin. 2 of these 5 patients had already conceived and
given birth before anti-TNF treatment. The patient who was not screened for infertility had been trying to conceive for the pre-
vious 2 months. The total number of conceptions was 50. There were 9 miscarriages under anti-TNF treatment and 5 curet-
tages under anti-TNF treatment (four of them were voluntary and one of them was a medical requirement). There were
36 healthy births ( Figure 1). The patients who had miscarriages were using the following medications: certolizumab pegol
(2 patients), golimumab (1 patient), etanercept (1 patient), adalimumab (1 patient), etanercept (3 patients), and infliximab
(1 patient). The patient who had a curettage due to a medical requirement was using golimumab.

Conclusion: Among the male patients taking anti-TNF treatment, infertility due to paternal origin does not seem to be a
major issue according to our limited data. Anti-TNF treatment thus seems to be safe with regards to fertility in male patients.

Disclosure: Z. Toker Dincer: None; B. Ates: None; A. Dag: None; I. Turkoglu: None; A. Ayla: None; S. Ugurlu: None.

Figure 1.Flow chart of the patients according to conception
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Background/Purpose: SLE is an autoimmune disease with an increased risk for poor outcomes in pregnancy. In 2020,
ACR specified several recommendations to assist clinicians in preparing patients with SLE and other rheumatic diseases
for pregnancy management, with the intention of risk reduction for both the mother and developing fetus (1). Two recom-
mendations that are of particular importance in managing SLE pregnancies are to initiate low dose aspirin (LDA) and contin-
uation of hydroxychloroquine (HCQ) therapy. We investigated whether the rate of adherence to these guidelines increased
after their release at a single healthcare site.

Methods: We identified all patients at Northwestern Medicine (NM) with 4 or more encounters billed for SLE, with at least
one SLE encounter billed by a rheumatologist. Using diagnosis and procedure codes, we ascertained the approximate start
and end dates of pregnancies that occurred following the first SLE diagnosis among these patients from 2012 to 2022. Next,
we identified the presence of LDA if a medication order for low dose or baby aspirin occurred from 6 months prior to the
beginning of pregnancy up to the end of the first trimester. The presence of HCQ therapy was determined by medication
orders for HCQ occurring either 6 months before or during the pregnancy. The presence of antiphospholipid (APL) antibod-
ies was determined if anti-cardiolipin, anti-beta-2-glycoprotein, or lupus anticoagulant were positive on two separate occa-
sions 12 or more weeks apart. Finally, the number of pregnancies during which patients received specific ACR guidelines
over the study period were summarized over time, before and after the start of 2020, and further delineated by patient
APL status at the time of pregnancy.

Results:We identified 529 pregnancies among people with SLE that occurred over the study period from 3,312 total female
patients meeting our SLE identification algorithm. Overall, there was a general upward trend in the rates of patients receiving
HCQ, LDA, or both over the study period (Figure 1). The rates of pregnancies during which both LDA and HCQ were admin-
istered were 34% and 39% (p = 0.30) before 2020 and following the start of 2020, respectively (Table 2). A larger, although
non-significant, increase was also observed among patients with two different positive APLs, where the rate increased from
37% to 50% (p = 0.55).

Conclusion: Our results suggest that there was only a modest, non-significant increase in implementing ACR guidelines for
SLE in pregnancy in our health system following their release. Limitations include the single-center nature of the study, use of
only structured and semi-structured data in detecting medication orders, and short follow-up period after implementation of
the guidelines. It is anticipated that the recommended care will continue to increase as the guidelines are disseminated more
widely. To obtain a sample with adequate size to study changes in prescribing patterns for pregnancy among patients with
SLE in a broader context, future work will focus on implementation of our SLE and pregnancy identification strategies in a
larger data network derived from multiple healthcare sites and development of more sophisticated tools to detect physician
recommended LDA.
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Background/Purpose: Adolescent and young adults (AYAs) with rheumatic disease (RD) may face disproportionate risk of
HPV and associated cancers due to immune dysregulation, immunosuppression and gaps in preventive health care delivery.
As vaccination is a safe and effective means of prevention, we aimed to evaluate whether having an RD is associated with
decreased HPV vaccine uptake in AYAs seen by a rheumatologist.
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Methods: This retrospective study included individuals aged 16-22 seen in our academic rheumatology center ≥2 times
(2020-2022) with New York State (NYS) residence. We used chart review to ascertain demographics, vaccine information
(automatically pulled from the NYS Immunization Information System), reason for evaluation by a rheumatologist, and med-
ication information. We descriptively compared demographic and clinical variables between patients with and without an RD
diagnosis. We performed a multivariable logistic regression to assess whether having an RD diagnosis was associated with
having received 2-3 HPV vaccine doses after adjusting for relevant demographic characteristics and receipt of other elective
vaccines.

Results: There were 534 patients aged 16-22 seen by a rheumatologist at our center ≥2 times during the study period with
NYS residence (mean age ± 2.1 years, 74.7% female, and 61% White). Compared to those without RD (n=213), patients
with RD (n=321) were older (mean age 19.6 vs. 18.4 years, p< 0.001), more frequently Hispanic/Latino (23.4% vs. 10.8%,
p< 0.001), more had Medicaid and/or Medicare (21.8% vs. 11.3%, p=0.003), more were employed (10.3% vs. 4.7%) and
students (60.1% vs. 46.5; p=0.002) [Table 1].
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Overall, 235 (44%) patients were HPV vaccinated (49.8% with RD vs. 35.2% without RD, p< 0.001). Compared to non-RD
patients, those with RD were more likely to have ever received the influenza vaccine (78.5% vs. 61.5%, p< 0.001) and ≥3
doses of the COVID-19 vaccine (45.8% vs. 28.6%, p< 0.001) [Table 1]. Of 321 patients with RD, 86.9% were diagnosed
with inflammatory arthritis or CTD; 61.4% were diagnosed with RD before age 17 [Table 2].

In adjusted models, RD status was not associated with HPV vaccination (OR 0.74, 95% CI 0.45-1.22, p=0.23). Black
vs. White race was associated with HPV vaccination (OR 3.09, 95% CI 1.27-7.55, p=0.01). Influenza vaccination (ever)
(OR 12.68, 95% CI 6.35-25.33, p< 0.001) and COVID-19 vaccination (OR 3.71 for 1-2 vs. 0 doses, 95% CI 2.00-6.87,
p< 0.001; OR 4.56 for ≥3 vs. 0 doses, 95% CI 2.52-8.26, p< 0.001) were associated with HPV vaccination [Table 3].

Conclusion: Among AYAs seen in an academic rheumatology center, less than half were HPV vaccinated, and having an
RD was not associated with HPV vaccination in adjusted models. Receipt of HPV and other elective vaccines was more
common for patients diagnosed with an RD compared to those who were not. Influenza vaccination (ever) was associated
with 13-fold increased likelihood of HPV vaccination, and COVID-19 vaccination (≥3 doses) with 5-fold increased likelihood
of HPV vaccination, after adjusting for relevant factors. Interventions are needed to improve HPV vaccine uptake in AYAs,
including those with RD at increased risk of vaccine-preventable illnesses; targeting elective vaccine uptake in general may
be a fruitful approach.

Disclosure: C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s Health Fellowship Program;
L. Robinson: cynosure, 4; D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Wal-
greens Boots Alliance, 12, stock ownership; A. Mikhaylov: None; N. Pan: None; L. Sammaritano: None.
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Background/Purpose: Takayasu’s arteritis (TA) is a large vessel vasculitis which affects women of reproductive age. There
is limited information about the effect of TA on pregnancy. We ran an analysis in pregnant women with an already established
diagnosis of TA in an effort to determine the effect of TA on delivery outcomes.

Methods: We queried the National Inpatient Sample database in the period between 2016 - 2019. Patients who were
admitted for delivery were identified and stratified based on the presence of diagnosis of TA. The adjusted odds ratios
(aOR) of in-hospital outcomes and resource utilization were calculated using chi-square statistics in software STATA v.17.

Results: Of 1.44e+07 hospitalizations for pregnancy between 2016-2019; 120 pregnant patients had TA. The mean age of
TA patients was older (31 vs. 29, p-value 0.04). Patients with TA had significantly higher rates of gestational hypertension
(15.83% vs 6.4%, p-value 0.03), thyroid disorders (12.5% vs 4.14%, p-value 0.04), genitourinary infections (8.3% vs
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2.4%, p-value 0.05) and longer length of stay (3.7 vs 2.6 days, p-value 0.016) compared to controls. The risk of pre-
eclampsia trended higher, however was statistically insignificant (aOR 2, 95% CI 0.59-7.0, p-value 0.26). There was no dif-
ference in the rate of amniotic or placental disorders, ante/intra/postpartum hemorrhage, cord disorders, prolonged/pre-
term/postdate pregnancy or fetal stress.

Conclusion: While TA patients had a significantly higher rate of comorbidities: gestational hypertension, thyroid disorders,
and increased incidence of genitourinary infections, TA does not seem to cause adverse outcomes during the delivery
period. Interestingly, TA patients were older than non-TA patients.

Disclosure: Y. Raksadawan: None; A. Polam: None; N. Chaisrimaneepan: None; S. Usmani: None.
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Background/Purpose: Due to its multisystemic involvement, systemic lupus erythematosus (SLE) can have a significant
impact on patients’ quality of life (QoL). Sexual (dis)function is a key component of QoL but is often underappreciated. Little
is known about sexual disfunction in SLE patients, a condition that primarily affects women during their fertile age.

We aimed at determining the prevalence of sexual dysfunction among women with SLE and predictors thereof.

Methods: We performed a cross-sectional multicenter study in which women (18-70 years-old) with a clinical diagnosis of
SLE (according to their treating rheumatologist) were included. An anonymous online questionnaire was perfomed where
data on demographics (e.g., age), symptoms of depression and anxiety [Hospital Anxiety and Depression Scale (HADS)),
health-related QoL (Short Form Health

Descriptive analysis of the population. SD, standard deviation; SELENA-SLEDAI, Safety of Estrogens in Lupus Erythematosus National Assess-
ment (SELENA) – systemic lupus erythematosus disease activity index (SLEDAI); cDMARDs, classic disease-modifying anti-rheumatic drugs;
bDMARDs, biologic disease-modifying anti-rheumatic drugs
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Survey Index 36 Item (SF36)]) and sexual function [Female Sexual Function Index (FSFI) - a 19-item patient-report out-
come that assesses female sexual function]) were collected. Data on clinical features [disease activity according to the
Safety of Estrogens in Lupus National Assessment-SLE Disease Activity Index (SELENA-SLEDAI), organ involvement
and evaluation of comorbidity (Charlson Comorbidity Index)] and on treatment status were collected from medical
records. The main outcome was sexual dysfunction, defined as FSFI< 26.5 (validated cut-off ). A multivariable logistic
regression was perfomed to test the association of clinical and demographic characteristics with sexual dysfunction
(present vs absent).

Results: In total, 194 female patients with SLE were included (mean age 44 years-old [standard deviation (SD) 11]). The
mean SELENA-SLEDAI score was 1.7 (SD: 2.2), corresponding to low disease activity, and 94% of patients were on classi-
cal disease-modifying antirheumatic drugs. The mean value of HADS was 9 (0-21), for both depression and anxiety scores.
Regarding SF36, the mental component had a mean value of 61 (0-100) and the physical one of 70 (0-100). Sexual disfunc-
tion was present in 128 (66%) patients.

In the multivariable analysis (Table 1), older age (OR: 1.04; 95%CI: 1.01; 1.07), higher SELENA-SLEDAI (OR: 1.18; 95%CI:
1.01; 1.40), higher HADS depression score (OR: 1.20; 95%CI: 1.01; 1.43), as well as a lower (that is, worse) SF36 mental
component score (OR: 0.97; 95%CI: 0.95; 0.98) were independently associated with sexual dysfunction.

Conclusion: Sexual disfunction is common in women with SLE and is influenced by both physical and mental health com-
ponents. Clinicians should consider both for the optimal management of their patients in order to improve their sexual QoL.

Disclosure: M. Lourenco: None; R. Torres: None; S. Rodrigues-Manica: None; V. Fraga: None; A. Abreu: None;
R. Costa: None; C. Ochôa Matos: None; B. Mendes: None; B. Samões: None; I. Silva: None; F. Pimentel-Santos:
None; M. Costa: None; J. Branco: None; A. Sepriano: None.

Multivariable analysis. * Not selected in the univariable model (p>0.25); † Not selected in the multivariable model (p>0.05); Safety of Estrogens in
Lupus Erythematosus National Assessment (SELENA) – systemic lupus erythematosus disease activity index (SLEDAI); CCI, Charlson Comorbid-
ity Index; bDMARDs, biologic disease-modifying anti-rheumatic drugs; cDMARDs, classic disease-modifying anti-rheumatic drugs
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Background/Purpose: Mental health conditions are the leading cause of maternal mortality across most of the
United States. Among individuals with SLE, pregnancy intention has been noted as a risk factor for adverse pregnancy out-
comes and infant complications. However, the impact of pregnancy intention on maternal mental health and quality of life in
this population is poorly understood.

Methods: We conducted a prospective cohort study using data from a university-based pregnancy registry that enrolls
pregnant women with rheumatic disease. Patient reported outcomes including the London Measure of Unplanned Preg-
nancy (LMUP) and Edinburgh Postnatal Depression Scale (EPDS) were collected at first rheumatology visit of pregnancy.
The EPDS is validated in pregnancy. Data for patient measures and physician assessed SLE activity were obtained at each
subsequent visit. Pregnancy intention was stratified into two categories: (1) Planned versus unplanned based on LMUP≥10
and (2) Medically optimized versus not optimized. Medically optimized for pregnancy was defined as < 1g of proteinuria, no
rheumatic teratogens at conception, and continuing pregnancy compatible SLE medications after conception. We con-
ducted primary and secondary analyses using Fisher’s exact test to estimate the association of pregnancy intention with
maternal depression, maternal mental health/quality of life, and maternal SLE activity. Multivariable logistic regression mod-
els were used to estimate the association of pregnancy intention with each outcome of interest.

Results:

Depression: Individuals with unplanned pregnancy were 2-3 times as likely to have maternal depression as those with
planned pregnancy. On the other hand, individuals who were not medically optimized for pregnancy did not have a signifi-
cant increase in depression (Table 1).

Table 1. Association between pregnancy intention and maternal depression
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Table 2. Association between pregnancy intention and patient-reported lupus activity*

Table 3. Association between pregnancy intention and provider-reported disease activity*
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Patient-reported SLE activity: Higher patient-reported lupus activity was seen in unplanned pregnancy than in planned
pregnancy, with three-times as many reporting a moderate or severe flare. However, patient-reported lupus activity was
not associated with whether or not pregnancy was medically optimized (Table 2).

Physician-reported SLE activity:When adjusted for marital status, household income, and Medicaid/Medicare insurance,
unplanned pregnancies did not have higher SLE activity, despite higher patient-reported symptoms (Table 3).On the other
hand, pregnancies that were not medically optimized had significantly higher rates of active SLE, SLEPDAI, and active
nephritis, even though the women did not report higher SLE activity.

Conclusion: Early in pregnancy, maternal depression and patient-reported SLE symptoms were associated with unplanned
pregnancy, but not whether SLE activity or medications were optimized in pregnancy. On the other hand, physician-
reported SLE activity, which is an important predictor of pregnancy outcomes, was not increased in unplanned pregnancies,
but was higher in pregnancies not medically optimized. These results suggest that addressing unplanned pregnancy may
improve maternal mental health, and increasing medical optimization prior to conception may have more impact on preg-
nancy outcomes.

Disclosure: C. Harding: None; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5;
C. Sims: None; C. Edens: None;M. Birru Talabi: None; R. Ramsey-Goldman: Ampel Solutions, 2, Calabetta, 2, Exa-
gen, 2, Immunocor, 6; L. Neil: None; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5.
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Background/Purpose: Rheumatic disease frequently affects women of childbearing age. Women with pre-existing rheumatic
disease who are planning a pregnancy or develop these conditions during pregnancy often require specialist input from
maternal-foetal medicine and Rheumatology. The aim of this study is to establish current practices regarding the management
and monitoring of women with RMD (Rheumatic and Musculoskeletal disease) in Ireland and to identify current challenges.

Methods: In March 2023, a 17-question anonymised online survey was distributed using a well-recognised electronic sur-
vey tool. Rheumatology consultants, Registrars, Clinical Nurse Specialists (CNS), advanced nurse practitioners (ANP) and
Allied health professionals currently working in a rheumatology unit in Ireland were invited to participate. The survey collected
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demographics and data focusing on current delivery of care in place for pregnant women with RMD in Irish rheumatology
units. SPSS was used for statistical analysis.

Results: The response rate was 69 %: 82% (n=54) female, 29% (n=19) Consultant Rheumatologists, 18% (n=12) Regis-
trars, 27% (n=18) CNS, 20% (n=13) ANPs. Significant variability exists across clinical sites for pregnancy care delivery in
RMD, with combined rheumatology/obstetric clinics occurring in only 18% of units (Figure 1). Preconception counselling is
conducted in the General Rheumatology Clinic setting in 61% (n=40) of hospitals. In 41 % (n=27) of centres, women with
RMD are reviewed once per trimester and 27 % (n=18) of centres reported no change to pre-pregnancy care. Less than
5 % (n=3) of clinical centres arranged monthly reviews during pregnancy. In 56% (n=37) of hospitals, there is no named
Obstetrician for managing complex RMD patients during pregnancy.

The majority 49% (n=32) of respondents wished to review patients between 6 weeks and 3 months post-delivery and 46%
(n=30) of centres reported offering clinical reviews in this period at present (Figure2). In 12 % (n=8) centres, clinicians offered
no change to pre-pregnancy care. Professional healthcare role had no association with time to review post-delivery
(p >0.05). Challenges identified in delivering desired care included suboptimal communication between Rheumatologists
and Obstetricians (23 %, n=15), complex care needs of patients (17 %, n=11), suboptimal infrastructure (17 %, n=11)
(Figure 3). Common barriers to implementing a dedicated clinic included lack of clinical space (62 %, n=41), insufficient staff-
ing (46 %, n=30) and maternity hospital not co-located with main hospital (50%, n=33).

Figure 1.

Figure. 2
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Conclusion: Significant variation in the delivery of care for pregnant women with RMD is identified in this survey. The delivery
of care to patients with RMD may be limited by deficiencies in our current healthcare setting. The development of a national
framework for management and monitoring of women with RMD during their pregnancy would unify care, promoting optimi-
sation of maternal health, control of disease and neonatal outcomes.

Disclosure: R. O’Farrell: None; S. Maguire: None; L. Moore: None; K. Murray: None; Á. Gorman: None; E. Ball:
None; C. Riddell: None; M. O’Neill: None; N. Jordan: None; B. O’Shea: None; D. Veale: None; S. Donnelly: None;
G. Murphy: None; G. Fitzgerald: None.
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Background/Purpose:Women with systemic rheumatic diseases (SRDs), particularly those with SLE, may be more vulner-
able to HPV infection and HPV-related cervical cancer. However, HPV testing and vaccination rates are low in patients with
SLE (Dhar et al. J. Clin Rheumatol. 2019). We aimed to assess and compare HPV vaccination status and awareness in
female rheumatology patients with systemic lupus erythematosus (SLE) vs. rheumatoid arthritis (RA).

Methods: Women aged 18-65 years seen by a Hospital for Special Surgery rheumatologist ≥2 times between 2020-2022
were recruited to the Rheumatology Women’s Reproductive Health andWellness Cohort; cohort enrollment is ongoing. This
interim analysis included cohort members self-reporting rheumatologist-diagnosed SLE or RA (excluding those reporting

Figure 3.
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both) who responded to questions on rheumatology history, reproductive history, and HPV vaccination awareness. We
compared reproductive history and HPV vaccination status and awareness in women with SLE vs. RA.

Results:Of the 812 cohort participants, 711 (87.6%) completed the relevant questionnaires. This analysis included 295 partici-
pants: 111 with SLE and 184 with RA. Demographics were similar between the two groups, except those with SLE were youn-
ger (45.6 vs. 49.0 years, p=0.02). Women with SLE and RA were similarly likely to be sexually active, report a prior Pap smear,
and report similar time since their most recent Pap smear (Table 1). While the two groups had numerically but not statistically dif-
ferent rates of abnormal Pap smears (42.9% vs. 32.8%, p=0.09), women with SLE were more likely to have persistent abnormal
smears on follow up (13.3% vs. 1.7%, p=0.04). Gynecologic diagnoses were similar between groups, except two women with
SLE and none with RA reported cervical cancer diagnoses (Table 1). Although more women with SLE discussed cervical cancer
screening with their rheumatologist (33.3% vs. 11.4%, p< 0.01), women with SLE and RA were similarly due/overdue for cervi-
cal cancer screening. HPV vaccination uptake was similar between the groups, with 37% of previously/currently eligible women
having completed the vaccine series. Of the 50% of previously/currently eligible women never beginning vaccination, 90%
reported it not being offered. Both groups responded similarly to HPV vaccination awareness questions (Table 2).

Conclusion: Compared to women with RA, women with SLE at our tertiary musculoskeletal center reported a higher fre-
quency of persistent abnormal Pap smears and were more likely to have discussed cervical cancer screening with their rheu-
matologists. Among women previously/currently eligible for HPV vaccination, 37% completed the vaccine series with no

2661



difference in vaccination rate or awareness between women with SLE and RA. Among the 50% of previously/currently eligi-
ble women who did not begin HPV vaccination, 90% reported never having been offered the vaccine although vaccination
may have been warranted for those >26 years in certain instances (e.g. immunosuppressive medication use) based on
expanded eligibility criteria. Our results suggest the importance of increasing both HPV vaccination and cervical cancer
screening discussion in women with SLE and RA.

Disclosure: A. Smole: None; L. Masto: None; C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s
Health Fellowship Program; S. Lieber: None; S. Adurty: None; J. Levine: None; B. Stamm: None; L. Mandl: Annals of
Internal Medicine, 12, Associate Editor, Regeneron Pharmaceuticals, 5, Up-to-Date, 9; M. Lockshin: None;
L. Sammaritano: None; M. Barbhaiya: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is one of the most common autoimmune diseases in women
of childbearing age and female sex hormones are known to play a role in the pathophysiology of SLE. Multiple studies have
suggested impaired ovarian reserve in patients with even mild SLE. Women with SLE may also be advised to defer preg-
nancy until disease remission; however, the likelihood of conception decreases with advancing age and the use of potentially
gonadotoxic immunomodulatory agents. For these reasons, assisted reproductive technology (ART) is an important consid-
eration for women with SLE who desire pregnancy. Patients with SLE utilizing ART are theoretically at increased risk of
hormone-associated disease flare or thrombosis. In this study, we aim to evaluate outcomes in women with SLE who have
utilized ART in our center. We also performed a systematic literature review regarding safety and efficacy of ART in women
with SLE.

Methods: A retrospective chart review was performed at a large tertiary care center. Patients with a diagnosis of SLE whose
records included mention of in-vitro fertilization (IVF) or ART between 2010-2023 were reviewed. All included patients had a
diagnosis of SLE based on the modified 1997 ACR criteria. In addition, a literature search was performed using electronic
databases including PubMed, Web of Science, and Cochrane Library. Studies that reported data for patients with SLE
who utilized ART were included. Case reports were excluded. Data collected for both the case series and literature review
included type of ART utilized and number of cycles performed, demographic data, obstetric history, autoantibody positivity,
etiology of infertility, delivery mode, maternal outcomes including SLE disease activity, and fetal outcomes.

Results: Nine patients were included in the case series and 6 studies in the literature review. Amongst patients included in
the case series, ART was performed in 7 patients with SLE and SLE developed after the use of ART in 2 patients. -
Table 1 summarizes the main clinical features of patients. A total of 25 ART stimulation attempts resulted in 10 intrauterine
(IU) pregnancies (40%). Of these, 8 resulted in live births. Two patients had SLE flare while receiving hormonal therapy.
Our literature review revealed 256 relevant articles. The full text of 25 articles was reviewed resulting in 6 eligible studies.
Between these studies and our case series, 283 SLE patients were reviewed. A total of 610 ART cycles were analyzed.
These ART cycles resulted in 148 IU pregnancies and clinical pregnancy rate was 24.3%. Live birth occurred in 133 cases
(89.9%). Table 2 summarizes clinical features and major outcomes in the literature.

Conclusion: The rate of SLE flare in patients utilizing ART appears to be like that of SLE patients not receiving hormonal ther-
apy. The success rate of ART in women with SLE is similar to that of the general population. This case series and review of
the current literature supports the use of ART in patients with SLE who desire pregnancy.

Table 1. Clinical features of SLE patients.
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Background/Purpose: Systemic rheumatic disease (SRD) may be associated with decreased fertility. Advances in the
safety and efficacy of oocyte cryopreservation (OOC) and other assisted reproductive technologies (ART) make these ther-
apies increasingly appealing. However, few studies have assessed ART utilization among women with SRD. Here, we eval-
uate how sociodemographic factors and medical history influence OOC experiences and attitudes towards ART among
women with SRD.

Table 2. Summary of SLE patients who utilized ART in the literature.
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Methods:We enrolled women ages 18-65 seen ≥2 times by a Hospital for Special Surgery rheumatologist from 2020-2022
in the Rheumatology Women’s Reproductive Health and Wellness Cohort; cohort enrollment is ongoing. We included
women aged 18-45 years with a self-reported SRD in this interim analysis. Using descriptive statistics, we assessed how
sociodemographic factors, reproductive history, SRD, and rheumatology medications influence attitudes towards OOC.
We also detailed the experiences of women who have undergone OOC, and we explored the relative importance of factors
affecting decisions to use ART among women without previous fertility issues.

Results: Out of 815 cohort participants, 641 (79%) provided information on fertility; 265 were reproductive-aged with SRD.
Of these, 21 (7.9%) had done OOC, and an additional 102 (38.5%) had contemplated OOC (Table 1). Openness to OOC
was associated with no previous pregnancy (p< 0.01), greater infertility concern (p< 0.01), age< 30 (p=0.01), lack of a
spouse/partner (p< 0.01), bachelor’s degree or higher (p=0.01), and use of antimalarials (p=0.04) or DMARDs/
immunosuppressives (p=0.03). Previous use of other ART and age ≥40 were associated with either completing OOC or
never having considered OOC (both p< 0.01). Of participants who had undergone OOC, most (81%) did so before 35 years
of age (Table 2). Three women had complications related to OOC, all reporting SRD flares. For those who did not have fertility
issues, 112 (64%) reported that, if necessary, they would consider ART only if their rheumatologist felt it was safe (Figure 1).
This was the third most important factor influencing consideration of ART, preceded only by the participant or partner expe-
riencing fertility problems.

Conclusion: Almost half of women with SRD in our cohort have either undergone or considered OOC for fertility preserva-
tion. Attitudes towards OOC were associated with pregnancy history, fertility concern, experience with other ART, age, mar-
ital status, education, and rheumatologic medications. Among women who have completed OOC, most initiated their cycles
before age 35. Receiving their rheumatologists’ approval regarding the safety of ART is an important factor for many women
who have not pursued ART. This analysis provides one of the first reports of OOC use in SRD. Our results highlight the sig-
nificant role of SRD-related factors on attitudes towards and experiences with ART in women with SRD.
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Background/Purpose: Whether the timing of menstruation impacts disease activity or severity among women with SLE or
RA is poorly understood. We evaluated systemic rheumatic disease (SRD) flares related to the timing of menses, along with
demographic, medical, and lifestyle characteristics among pre-menopausal women with self-reported diagnoses of
SLE or RA.

Methods: We enrolled women ages 18-65 evaluated by a Hospital for Special Surgery rheumatologist ≥2 times from
2020-2022 in the Rheumatology Women’s Reproductive Health and Wellness Cohort. This analysis includes participants
who self-reported SLE or RA diagnoses and provided information on SRD flares and menstrual cycles. We conducted
descriptive analyses to compare self-reported demographics, lifestyle factors, medication use, and SRD flare activity overall
and related to timing of menstrual cycles, between women with self-reported RA and SLE. We excluded women self-
reporting overlapping SLE and RA diagnoses, though participants may have additional SRD diagnoses.

Results:Out of 812 cohort participants,307 (37.8%) pre-menopausal women responded to our questions on menstruation.
The current analysis includes 122 of the respondents (40%) who self-reported an SRD diagnosis of SLE (N=49) or RA
(N=73). 85 (71.4%) participants were White, 16 (13.2%) were Hispanic or Latina/Latinx, and mean age was 37.6 years. Of
those who reported medication use, women with RA were more likely to use biologics, DMARDS/immunosuppressives,
or Janus kinase inhibitors within the last year (83.8% RA vs. 67.3% SLE, p< 0.01), while those with SLE more commonly
used antimalarials (79.6% SLE vs. 43.8% RA p< 0.01). Fewer women with SLE used prescription birth control (20.8%
vs. 39.7%, p=0.03). RA patients were also more likely to report a recent SRD flare within the last 3 months (64.4%
vs. 42.9% p=0.02); however, SRD flares were most common in this time frame for both groups with comparable flare sever-
ity (mild, moderate, severe) between groups (Table). Of those answering our question on timing of SRD flare in their men-
strual cycle, 39.1% reported any association of menstrual cycle timing with an SRD flare. Variation in the duration and
schedule of menstrual cycles and the impact of participants menstrual cycles on SRD flares was consistent between SLE
and RA groups. While the majority of participants in each group reported not experiencing SRD flares related to their men-
ses, those who did typically experienced flares within one week before/during their menses (Table).

Conclusion: Our findings suggest that over a third of women with SLE or RA experience disease flares related to timing of
menstruation, with most occurring before/during their menses. Our results highlight an important trend reported by many
patients that may inform physician counseling and encourage closer monitoring during vulnerable phases of the menstrual
cycle, allowing for timely intervention and better disease control. As cohort recruitment is ongoing, planned multivariable
analyses adjusting for demographic, lifestyle, and medical conditions will investigate factors influencing this potential
association.
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Background/Purpose: Pregnancies in women with chronic diseases are often accompanied by concerns about potential
complications [1]. This analysis explored medication-related concerns among women with inflammatory rheumatic disease
(IRD) and identified influencing factors.

[1] PMID: 26039501

Methods: The German registry Rhekiss is a nationwide, multicentre, web-based cohort study to investigate pregnancies in
women with various IRD. Women can participate if they are either planning a pregnancy (cohort 1) or are already pregnant
(up to 20 weeks of gestation; cohort 2). Rheumatologist- and patient-reported data are captured at regular, pre-defined
follow-up visits.

We analysed data of women who had responded to a question about concerns regarding pregnancy and child’s health in
relation to medication. Categorical answers and patient characteristics were analysed descriptively. The impact of factors
associated with patients’ anxieties was estimated by multivariable ordinal logistic regression using the proportional odds
model and combining the two cohorts. Missing values were replaced by single imputation.

Table: Characteristics of patients stratified by level of concern.
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Results: Between 09/2015 and 10/2022, a total of 2,240 patients were enrolled (cohort 1: 708, cohort 2: 1,532). Out of
those, n=455 and n=784, respectively, were eligible for the analysis.On average, women were 32-33 years old and disease
duration was 7-11 years (table).A total of 34% in cohort 1 and 25% in cohort 2 stated that they are concerned "a lot" (figure).
Responses varied across different IRD diagnoses.

Treatment changes had the greatest impact on higher levels of worries, (odds ratio 1.72 [95% confidence interval 1.38;
2.14]). Furthermore, a significant association was found for moderate-severe IRD (1.34 [1.17; 1.53]) and a higher disease
impact, measured by patient-reported RAID score (per 1-point-increase: 1.31 [1.24; 1.38]). Patients who were already preg-
nant at enrolment were less worried than patients planning a pregnancy (0.63 [0.51; 0.79]). No significant relationship was
found for maternal age, number of prior pregnancies and comorbidities.

Conclusion: At least one in four women with IRD is "very concerned" about pregnancy and infant health due to medications.
Treatment changes, moderate-severe disease and higher RAID score were associated with higher levels of concern. There-
fore, worries should be an essential part of individual counselling for patients who either wish to become pregnant or are
already pregnant.

Funding: Rhekiss is jointly funded by the German Rheumatism Research Centre Berlin and the Rheumazentrum Rhein-Ruhr
e.V., Düsseldorf.

Disclosure: Y. Meissner: Eli Lilly, 6, Pfizer, 6; B. Eickhoff: None; C. Glaser: Galapagos, 6, Novartis, 6, Pfizer, 6, UCB,
5, 6; J. Henes: AbbVie/Abbott, 2, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6,
GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; J. Richter: None; S. Spaethling-Mes-
tekemper: Abbvie, 6, Astra Zeneca, 6, Bristol-Myers Squibb(BMS), 6, Galapagos, 6, GlaxoSmithKlein(GSK), 6, Jans-
sen, 6, Lilly, 6, Novartis, 6, Sanofi, 6, UCB, 6; C. Specker: AbbVie, 2, 6, Boehringer-Ingelheim, 2, 6, Bund Deutscher
Internisten, 6, Chugai, 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen-Cilag, 6, Med Update, 6, Merck/MSD,
2, 6, Novartis, 2, 6, Otsuka, 6, Pfizer, 6, Rheumatologische Fortbildungsakademie, 6, Rheumazentrum Rhein-Ruhr,
6, Roche, 6, Sanofi, 6, Sobi, 2, StreamedUp, 6, UCB, 2, Vifor, 6; R. Fischer-Betz: None; A. Strangfeld: AbbVie/Abbott,
6, Amgen, 6, Bristol-Myers Squibb(BMS), 6, Celltrion, 6, Eli Lilly, 6, Janssen, 6, Pfizer, 6, Roche, 6, Sanofi, 6, UCB, 6.

Figure: Level of concerns stratified by cohort and by IRD diagnosis.
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Background/Purpose: Achieving remission is one of the treatment targets in the lupus care and it is also important in pre-
venting the prevalence of adverse pregnancy outcomes (APO).

Table 1: achievement of Zen/Doria remission and its relationship with adverse pregnancy outcome
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Although there are reports on relationship with LLDAS/DORIS remission and APOs, little is known on the relationship with
Zen/Doria remission and APO, so we conducted this study. In addition, we aimed to investigate optimal cutoff glucocorticoid
dosage to predict APO prevalence.

Methods: Pregnant with SLE who was followed up at two Japanese tertiary referral centers were included in our study. We
divided the patients into two groups according to the achievement of Zen/Doria remission at conception and analyzed the
APO prevalence. Furthermore, we investigated the optimal glucocorticoid dosage to minimize APO.

Results:Of the 124 pregnancies, 59 achieved Zen/Doria remission at conception. Baseline characteristics except for gluco-
corticoid dosage and hydroxychloroquine usage at conception did not differ according to the achievement of Zen/Doria
remission. (remission vs not on remission; prednisolone (PSL): 4.0 [0.0, 5.0] mg/day vs 10.0 [8.0, 11.0] mg/day, p< 0.01,
hydroxychloroquine: 54.2% vs 37.8%, p=0.14)

table 2: glucocorticoid dosage and its relationship with adverse pregnanyc outcome

Figure 1 Receiver operating characteristic (ROC) curve for glucocorticoid dosage at first trimester to predict each adverse pregnancy outcomes
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Pregnant on Zen/Doria remission showed significant decrease in the APO ratio compared with those without. (overall APO:
OR 0.27, 95%CI 0.11-0.65, p< 0.01, maternal APO: OR 0.34, 95%CI 0.13-0.85, p=0.02, neonatal APO: OR 0.36, 95%CI
0.16-0.85, p=0.02, PROMISSE APO: OR 0.69, 95%CI 0.26-1.8, p=0.45)

On the other hand, glucocorticoid dose of prednisolone equivalent≥7.5mg/day at conception was associated with the
increase in APO prevalence. (overall APO: OR 2.36, 95%CI 1.07-5.28, p=0.03, maternal APO: OR1.51, 95%CI 0.66-3.44,
p=0.33, neonatal APO: OR 2.69, 95%CI 1.22-5.94, p=0.01, PROMISSE APO: OR 1.62, 95%CI0.68-3.89, p=0.28)

ROC curve also showed that prednisolone dosage >7.5mg/day was related to the decrease in live birth rate (AUC 0.68, 95%
CI 0.50-0.85, sensitivity 0.77, specificity 0.62)

Conclusion: Achieving Zen/Doria remission can be a clinical target to reduce APOs in patients who wants to be conceived.
In addition, if clinically feasible, reducing glucocorticoid dosage to less than 7.5mg/day before conception can be another
treatment target.

Disclosure: T. Nakai: None;N. Honda: None; S. Fukui: None; A. Kitada: None;N. Yokogawa: None;M. Okada: Abb-
Vie/Abbott, 6, Eli Lilly, 6, Pfizer, 6.
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Background/Purpose: Several rheumatologic medications routinely prescribed to adolescent females are teratogenic.
However, there is no standard method to educate our patients and their families about this risk. This is a significant problem
because U.S. teenage females with chronic illnesses engage in sex without contraception, and there are now strict abortion
bans in some states prohibiting abortions for fetal anomalies. We performed a quality improvement (QI) project to increase
the proportion of reproductive-age females receiving documented reproductive health counseling (RHC) at outpatient clinics
in our single-center tertiary care practice. We specifically sought to educate patients about the teratogenicity of their medi-
cations and the need for contraception.

Methods:We included female patients aged 13 or older who were being seen as an outpatient and were taking methotrex-
ate, mycophenolate, cyclophosphamide, or leflunomide. Two plan-do-study-act (PDSA) cycles were completed to test the
following interventions: (cycle 1) physician and nurse educational seminar and creation of a smart phrase, which is a short
template in our electronic health record system that users can pull into their notes on demand, (cycle 2) personal appeal to
clinicians via email and development of an electronic health record note template, which automatically populates a note
unlike a smart phrase. Chart review was performed at three time periods (baseline and after each round with n=80 each time
period) to assess for documentation of "full RHC" (discussed risk of pregnancy AND the need for contraception), "partial
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RHC" (discussed risk of pregnancy OR the need for contraception), or "no RHC." Chi-squared test was used for statistical
analysis.

Results: In the anonymous pre-intervention questionnaire administered to patients (n=30), 46.7% said a rheumatologist had
already discussed the need for contraception and 53.3% of patients knew that their medications may cause birth defects.
However, chart review at baseline found that 60 of 80 (75.0%) patients received no documented RHC. After the first PDSA
cycle, 26 of 80 (32.5%) patients received documented RHC, which was not a statistically significant improvement from
baseline, p=0.5765. After the second PDSA cycle, 39 of 80 (48.8%) patients received documented RHC, which was a sta-
tistically significant improvement from the first PDSA cycle, p=0.0002. We found that patients prescribed methotrexate were
more likely to receive RHC than those prescribed mycophenolate or leflunomide.

Conclusion: Overall, we learned that the most effective intervention for our group was creating a note template in Epic and
sending a division-wide email. This project shows that it can be simple to improve reproductive health counseling because
both interventions required no specialized skills or significant investment of resources. The next step in our PDSA cycle is
to include RHC on printed after visit summaries (AVS) that are given to patients at the end of each visit.

Table 1: Patient demographic information

Figure 1: Stacked column chart depicting proportion of patients who received none, partial, or full RHC at three measured timepoints in QI project
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Plasma Neutrophil Extracellular Trap Remnant Levels Are Lower in
Premenopausal Healthy Women Using Oral Contraceptive Pills
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Session Date: Monday, November 13, 2023
Session Title: Reproductive Issues in Rheumatic Disorders Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Women develop RA 3 times more often than men, and several risk factors for RA are female spe-
cific. Prior studies demonstrate an association between oral contraceptive pill (OCP) use and a reduced risk of developing
RA. However, the etiology of this protective effect remains unexplained. Anti-citrullinated protein antibodies (ACPA) develop
prior to arthritis in RA, and their presence is associated with an increased risk of developing RA in the future. Exaggerated

Figure 1. The figure depicts the levels of plasma cell free DNA (Panels A and D), calprotectin (Panels B and E) and serum anti-CCP-IgA (Panels C
and F) in premenopausal healthy women (Panels A-C) and premenopausal women with a first degree relative (FDR) with RA (Panels D-F). Closed
circles = current or prior OCP users; Open circles = never OCP users. P=values compare levels between groups using Wilcoxon rank sum test.
OCP use could include combined OCPs (estrogen and progesterone) or progestin-only OCPs. There was no difference in cfDNA, calprotectin
or anti-CCP-IgA levels between prior and never users in non-FDR or FDR groups (p>0.05 for all).
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neutrophil extracellular trap (NET) formation has been implicated in RA pathogenesis, in part via externalization of citrullinated
proteins targeted by ACPA. Moreover, neutrophils from pre-menopausal women are more prone to undergo NET formation
(Blazkova 2017). Therefore, we investigated the relationship between OCPs, NETs and ACPA in pre-menopausal women
without RA.

Methods: From the Denver site of the Studies of the Etiologies of RA cohort, we included all premenopausal women without
RA and without pre-RA (i.e. serum anti-CCP-IgG positive) who had stored blood and were: 1) ‘current OCP’ users without
prior use of other hormonal contraception, or 2) ‘never/prior OCP’ users without current/prior use of other hormonal contra-
ception. Thirty-three had a first degree relative (FDR) with RA and 72 had no FDR with RA. Plasma was tested for NET rem-
nants using immunofluorescence for cell free DNA (cfDNA, Quanti-iT PicoGreen dsDNA) and ELISA for calprotectin (Werfen).
Serum was tested by ELISA for anti-CCP-IgA (research modification of CCP3.1, Werfen) as a measure of mucosal-
based ACPA.

Results: Overall, FDRs were older, more likely smokers and had higher anti-CCP-IgA levels (Table 1). In women without an
FDR with RA, cfDNA, calprotectin and anti-CCP-IgA levels were significantly lower in current OCP users compared to never/
prior OCP users (Figure 1A-C). In adjusted analyses, cfDNA levels remained significantly inversely associated with current
OCP use, while lower calprotectin maintained a trend toward an inverse association with current OCP use (Table 2). In FDRs,
current OCP users had lower calprotectin levels but not lower cfDNA or lower anti-CCP-IgA levels (Figure 1D-F). The rela-
tionships between cfDNA, calprotectin, and OCP use in non-FDRs and FDRs was maintained in adjusted analyses
(Table 2). In current OCP users, there was no correlation between cfDNA, calprotectin or anti-CCP-IgA level and duration
of OCP use (p >0.05), although overall median OCP duration was 7 years.

Conclusion: We found lower levels of plasma NET remnants and anti-CCP-IgA levels in current OCP users who were
healthy premenopausal women without an FDR with RA. Calprotectin was similarly lower in FDRs currently using OCPs,
although cfDNA and anti-CCP-IgA levels in FDRs did not differ by OCP status. Differences between FDRs and non-FDRs
did not appear related to age or smoking, based on adjusted analyses, and may instead be related to underlying genetic
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or environmental predisposition to increased NET formation. These findings support further studies to better understand
whether modulation of NETs could explain the previously established relationship between OCP use and reduced RA risk.
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Both Low and High 25(OH)-Vitamin D Levels Increase Adverse Pregnancy
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Hopkins University School of Medicine, Baltimore, MD, 2Johns Hopkins University, Baltimore, MD, 3Department of
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Maryland, Baltimore, MD
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Background/Purpose: We evaluated the role of maternal 25(OH)-vitamin D in adverse pregnancy outcomes in systemic
lupus erythematosus (SLE).

Methods: We used a longitudinal cohort that included visits of pregnant patients with assessment of 25(OH)-vitamin D at
each visit. Pregnancies were excluded if there was no vitamin D level during pregnancy, if the outcomes of pregnancies were
missing (such as data on due date, birth date, gestational age, and complications of pregnancies), or if the pregnancy was
terminated. 270 pregnancies were available for the statistical analysis.

Results: We found a U-shape association between the maternal serum 25(OH)-vitamin D level and the combined adverse
pregnancy outcomes (P=0.0022), miscarriage (P=0.0048), and preterm delivery (P=0.0003). We also found the same
U-shape curve with the low birth weight; but it did not reach statistical significance due to the smaller number of cases.
The lowest prevalence of adverse pregnancy outcomes was with 25(OH)-vitamin D in the range of 40-59 ng/dL (Figure 1).
The multivariate analysis confirmed the same U-shape association controlling for age, race, and antiphospholipid antibodies
(Table 1, Figure 2). The results were similar when we examined the subset in which pre-pregnancy or first trimester BMI were
available.

Figure 1. Adverse pregnancy outcomes occurrence (%) by mean 25(OH)-vitamin D (ng/dL) during pregnancy.
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Conclusion:Our study design cannot prove a cause-and-effect relationship. Most of our patients were prescribed vitamin D
supplementation (but obviously many did not take it). We recommend monitoring 25(OH)-vitamin D levels during SLE preg-
nancies. The ideal 25(OH)-vitamin D range was 40-59 ng/dL.

Disclosure: N. Madanchi: None; A. Fava: Annexon Biosciences, 2, Sanofi, 1; D. Goldman: None; L. Magder: None;
R. Jacobson: None;M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed,
6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences,
2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences,
2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira
Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta Pharmaceuticals, 2, Nexstone Immunology, 2, Nim-
bus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences, 2, Thermofisher, 5, UCB, 2.

Abstract Number: 1365

Extraglandular Involvement and Autoantibody Status as Risk Factors for
Cardiovascular Disease in Primary Sjogren’s Syndrome (pSS): A 20 Year-
follow up Study

Cristiana Sieiro Santos1, Rúben Rego Salgueiro2, Clara Moriano Morales3, Carolina Álvarez Castro3 and Elvira Díez
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Figure 2. Odds ratios of combined adverse pregnancy outcomes with different mean 25(OH)-vitamin D levels controlling for age, race, and anti-
phospholipid antibodies.

Table 1. Odds ratios of adverse pregnancy outcomes with different mean maternal 25(OH)-vitamin D levels controlling for age, race, and antiphos-
pholipid antibodies.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is an autoimmune disorder characterized by chronic multisys-
tem inflammation with shared pathophysiology with SLE and RA. Cardiovascular events have emerged as major causes of
morbidity and mortality in patients with autoimmune diseases however, the clinical significance of cardiovascular disease
in patients with pSS remains unclear. We aim to study the association between cardiovascular disease and primary Sjög-
ren’s syndrome (pSS) and analyze the risk of cardiovascular disease accordingly to glandular/extraglandular involvement
and anti-Ro/SSA and/or Anti-La/SSB autoantibody status.

Methods: pSS patients fulfilling the 2016 ACR/EULAR classification criteria for pSS were consecutively evaluated and fol-
lowed in our department between 2000 and 2022. We evaluated the prevalence and clinical significance of cardiovascular
risk factors with primary Sjögren’s syndrome (SS), focusing on the possible association with clinical and immunological fea-
tures, the therapies administered, and the impact on cardiovascular disease. A two-tailed value of p< 0.05 was taken to indi-
cate statistical significance. Potential risk factors associated with cardiovascular involvement were determined by
multivariate regression analyses.

Results: A total of 102 pSS patients were included. 90% were female, with a mean age of 65±24 years and a disease dura-
tion of 9.9 ±7 years. Patients with extraglandular involvement had a higher prevalence of cardiovascular risk factors, includ-
ing arterial hypertension (OR 2.28 95% CI (1.01-5.09), p 0.04), dyslipidemia (OR 4.4 95% CI (1.67-11.6), p 0.003), higher
LDL mean values (116±48 vs 99±44, p 0.038), uric acid (6.58±1.7 vs 4.3±1.03, p 0.04) and higher risk for myocardial ische-
mia (OR 4.09 95% CI (1.46-11.4), p 0.01) after adjustment for age, sex, disease duration, and the significant variables in the
univariate analysis. Patients positive for both Ro/SSA and La/SSB autoantibodies had a substantially higher risk of arrythmia
(OR 3.4 95% CI (1.01-10.6), p 0.04), arterial and venous thromboembolism (OR 5.5 95% (1.18-25.7), p 0.03) and stroke
(OR 3 95% (1.02-8.8), p 0.04). In the multivariate logistic regression analysis, extraglandular organ involvement (p=0.008),
beta2microglobulin levels (p=0.001), hypocomplementemia of C3 (p=0.01), the use of glucorticoids (p=0.02), hypergamma-
globulinemia (p=0.02), ESR levels (p=0.007), treatment with HCQ (p=0.03) and an ESSDAI (Sjögren’s syndrome disease
activity index) >13 (p=0.02) were found to be factors associated with increased or decreased odds ratio forcardiovascular
events in pSS patients. Anti-Ro/SSA and anti-La/SSB were significant predictors in univariate but not in multivariate analysis.

Conclusion: pSS patients are more vulnerable to cardiovascular diseases (CVDs). In addition to traditional CVD risk factors,
we identified risk factors independently associated with cardiovascular involvement in pSS patients, which suggests the
need for early detection and prevention measures to improve the prognosis in those patients.

Disclosure: C. Sieiro Santos: None;R. Rego Salgueiro: None;C.MorianoMorales: None;C. Álvarez Castro: None;

E. Díez Álvarez: None.
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Yu7, Ryan Kolb8, Theodore Drashansky9, Akaluck Thatayatikom10, Weizhou Zhang8 and Seunghee Cha11, 1Jeju National
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St. Louis, Washington, DC, 4Department of Oral & Maxillofacial Diagnostic Sciences, Gainesville, FL, 5Division of Oral
Medicine, Department of Oral and Maxillofacial Diagnostic Sciences, University of Florida College of Dentistry,
Gainesville, FL, 6Department of Oral & Maxillofacial Diagnostic Sciences, University of Florida College of Dentistry,
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Background/Purpose: This study was performed to characterize key immune cell subsets and their interactions in patients
with childhood Sjögren’s disease (cSjD) for the first time in the field. Unlike Sjögren’s disease (SjD), diagnostic criteria, treat-
ment protocols, and natural history are unavailable in cSjD. In the current study, we aimed to address the following ques-
tions: 1) What distinguishes cSjD patients from healthy individuals?, 2) What distinguishes cSjD from symptomatic non-
cSjD?, 3) Is cSjD a distinct disease entity from adult SjD?, 4) What involves biopsy positivity in non-cSjD?, and 5) Most impor-
tantly, what are the transcriptome and interactome profiles contributing to recurrent parotitis (RP), a chief complaint that
prompts the most clinical visits from young children with cSjD?

Methods: Five groups of four PBMC samples from the University of Florida (UF) pediatric cohort were profiled by single-cell
RNA-seq (scRNA-seq). The groups include: cSjD, non-cSjD, biopsy-positive non-cSjD (Bx), biopsy-positive non-cSjD with
RP (BxRP), and healthy controls (HC) (Figure 1). cSjD patients were diagnosed based on the 2016 ACR/EULAR criteria for

Overall study scheme. (A) Single cell RNA sequencing applied to peripheral blood mononuclear cells from 5 groups of interest is present. (B) Study
design, groups, and analyses that will be covered by this study.
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primary SjD. The CellChat R package identified cell-to-cell interaction strength and frequency. Flow cytometry for immune
subsets and regulatory T cell (Treg) functional assays for Treg suppression were also performed.

Results: Prominent effector memory CD4+ T cells (Tem) noted in cSjD were characterized by genes involving inflammation and
cytolysis. A unique cluster of proinflammatory CD14+ monocytes enriched with type I and type II IFN-related genes was highly
specific to cSjD compared with the published scRNA-seq dataset from adult SjD (Figure 2). Surprisingly, in vitro Treg function in
cSjD was intact and distinct from reduced Treg functionality in SjD. The X-C-motif-chemokine-ligand-1 (XCL1)+ NK subset was
expanded significantly, exhibiting functional enhancement in NK-mediated cytotoxicity and transmigration. Subjects with RP

Identification and characterization of proinflammatory myeloid subpopulations by scRNA-seq. (A) Six myeloid subsets are presented on the tSNE
plot. (B) Among the top 20 DEGs defining each subset, representative genes are presented on the heatmap with Cluster 4 characteristically dis-
tinguished from others by the distinct upregulation of IFN-related genes. (C) Hex density enrichment plot reveals enrichment pattern of proinflam-
matory and inflammatory responses and type I and II IFN signatures in Cluster 4 of each group. Red and blue numbers on each quadrant illustrate
upward and downward trends, respectively, compared to HC.

Molecular and interactome characterization of immune subsets involved in recurrent parotitis. (A) Hex density enrichment plot revealing enrichment
pattern of "M1 macrophage" and "leukocyte-mediated immunity" in the classic monocyte subsets across the groups. RP exhibits a more inflam-
matory phenotype than those without, as evidenced by the RP-preferential shift toward the inflammatory signatures. The numbers in red and blue
on each quadrant illustrate upward and downward trends, respectively, compared to HC. (B) Dot plot presenting RP-related upregulation of CCL3
and TRDC genes in NK subsets. Statistical significance was obtained by comparing two groups of interest with a non-parametric Wilcoxon rank-
sum t-test. * p < 0.05, ** p < 0.01, and *** p< 0.001. (C) Identification of significant ligand and receptor pairs between immune subsets of interest,
including effector CD8+ T and XCL1+ NK subsets. These subsets have shown increased communication probability with B and myeloid subsets
via MHC class I-related genes in cSjD RP, compared to the groups without RP.
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had more M1-like CD14+ monocytes, Tem, and XCL1+ NK cells. Importantly, effector CD8+ T and XCL1+ NK cells were ana-
lyzed to be activated by dendritic cells or memory B cells, based on our interactome analyses (Figure 3). Significant upregula-
tion of CCL3 was noted in NK cells from patients in the RP group, compared to those not in the RP group.

Conclusion: Our study, based on scRNA-seq analysis of PBMC from our UF cohort, revealed that: 1) Enhanced immune
cell interactions and inflammatory monocyte clusters enriched with IFN-related genes are the key features in cSjD. 2)
M2-polarized monocytes distinguish non-cSjD from cSjD. 3) Tregs in cSjD are functionally competent, whereas the regula-
tory function of Tregs in adult SjD are suppressed. 4) Biopsy-positive non-cSjD contains proinflammatory M1-polarized
monocytes. 5) Patients with RP present inflammatory immune subsets and enhanced interactions similar to cSjD. A subset
of more activated NK cell subset might also contribute to RP through preferential recruitment of effector types of T cells,
including MAIT-like CD8+ T cells, by CCL3-producing NK cells.

Disclosure: M. Kim: None; U. De: None; N. Borcherding: Omniscope, 2; J. Paek: None; N. Winn: None;
I. Bhattacharyya: None; Q. Yu: None; R. Kolb: None; T. Drashansky: Celularity, Inc., 3, 10, 11; A. Thatayatikom:
None; W. Zhang: None; S. Cha: None.
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Background/Purpose: Sjögren’s disease (SjD) is typically diagnosed by the presence of an anti-SSA antibody or focal lym-
phocytic sialadenitis in salivary gland tissue. Among SjD patients who are anti-SSA antibody negative (SSA-), a salivary gland
biopsy is required for diagnosis. Our objective was to identify novel autoantibodies to non-invasively diagnose SSA- SjD.

Methods: IgG binding to a high density whole human peptidome array was quantified using sera from SSA- SjD (n=8) cases
and age- and sex-matched healthy controls (n=8). The highest bound peptides from the array were confirmed by ELISA. Fif-
teen peptides were selected for external validation by ELISA using an independent cohort of subjects that were age-, sex-,
and race-matched from the SICCA biorepository: SSA- SjD subjects (met 2016 ACR/EULAR criteria for SjD; n=76), sicca
controls (sicca with negative ANA, rheumatoid factor, SSA, and focus score < 1; n=75), and autoimmune controls (positive
ANA [≥1:320], rheumatoid factor, or SSA, but failed to meet 2016 ACR/EULAR criteria for SjD; n=41). Among all subjects,
85/192 (44.3%) had a positive focus score (FS ≥1). Peptide abundance was compared between groups using area under
the ROC curve (c-index; AUC). Binary decision trees using R trees package were used to generate models predictive of
SjD vs. controls. Adaptive Lasso was used for variable selection for binary logistic regression models.

Results: IgG against a peptide from DTD2 (D-aminoacyl-tRNA deacylase 2) and RESF1 (retroelement silencing factor 1) was
bound more in SSA- SjD than in sicca controls (p=.004; p=0.045; Fig 1a) and more in SSA- SjD than in combined controls
(sicca and autoimmune) (p=0.003, p=0.03; Fig 1b). The top performing classification tree model discriminating SjD vs. sicca
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control included peptides from proteins SCRB2, DTD2, LRCC1, and SLK (65% accurate on validation set; Fig 1c). The top
performing tree (55% accuracy upon validation) to discriminate between SjD and sicca controls involved peptides from pro-
teins DTD2, SCRB2, CYP7A1, LRCC1, and KNL1. The top performing (62% accuracy upon validation) to discriminate
between SjD and combined controls included peptides from proteins DTD2, RESF1, SCRB2, LRBA, TEX15, CYP7A1,
NPAT, and PDZD8 (Fig 1d). Next, we defined if we could predict a positive FS. IgG against peptides from proteins RESF1,
DTD2, and SCRB2 were bound more in patients with FS positive vs. negative (p=.010; p=0.012; p=0.027; Figure 2a). We
incorporated peptide binding into a regression model with clinical variables including platelet count, SSB, ANA≥1:320, rheu-
matoid factor, and unstimulated whole salivary flow. Our dependent variable was FS (positive vs. negative). The final model
showed good discrimination between FS positive vs. negative (Fig 2b-c). The AUC for this model is 71.6% (95% CI
63.9-78.2%) and allows flexibility to optimize for specificity, sensitivity, and positive and negative predictive value (Fig 2d-g).

Conclusion: We present novel autoantibodies inSSA- SjD compared to autoimmune- and sicca-controls that can be used
to predict an abnormal FS on labial salivary gland biopsy with good predictive value.

Figure 1. SSA- SjD subjects bind peptides from DTD2 and RESF1 more than controls. A) Area under the ROC curve (AUC) of the adjusted optical
density of peptide groups between SSA- SjD (n=76) and sicca controls (n=75); B) AUC of the adjusted optical density of peptide groups between
SSA- SjD (n=76) and a combined control comprising sicca and autoimmune controls (n=116); C) Best performing tree discriminating SSA- SjD
vs. sicca controls; D) Best performing tree discriminating SSA- SjD vs. combined controls.
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Disclosure: M. Parker: JangoBio, 3; Z. Zheng: None; M. Lasarev: None; R. Alexandridis: None; M. Newton: None;
M. Shelef: None; S. McCoy: Bristol-Myers Squibb(BMS), 2, Horizon, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra, 2, Tar-
get RWE, 2.

Figure 2. Models that incorporate binding to a peptide from DTD2 yield clinically relevant sensitivity, specificity, and positive and negative predictive
value among SSA- patients. A) AUC comparing distributions of adjusted optical density of peptide groups comparing between focus score posi-
tive vs. negative (n=85 focus score positive and n=107 focus score negative). The forest plot shows the degree of IgG binding to the peptide of
interest differed between focus score positive and focus score negative comparisons; B) Adaptive Lasso reduced variables from 33 to 5 (anti-
SSB antibodies, RF, high ANA titer, IgG level, and platelet count) for separate binary logistic regression models. The model incorporated four pre-
dictors (binding a peptide form DTD2, unstimulated salivary flow, platelet count, and high ANA) with an AUC of 71.6% (95% CI 63.9-78.2%). The
table shows estimated model coefficients and their standard errors in subscript; C) dot plot showing the separation between positive and negative
focus score groups; D-E) Specificity and sensitivity graphed separately for cut-points of the score ranging from -1.6 to 1.6. Optimism-corrected
values as dotted lines and differ from original values by at most 2.6 or 1.8% for sensitivity and specificity, respectively; F-G) Positive and negative
predictive value graphed separately.
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Background/Purpose: Sjögren’s is a heterogenous chronic auto-immune disease, characterized by excessive dryness of
the eyes and mouth, as well as systemic complications which can significantly impact patients’ health-related quality of life
(HRQoL). Existing patient-reported outcome (PRO) measures focus on the frequency/severity of symptoms but do not cap-
ture the impacts that Sjögren’s has on patients’ HRQoL. To address this gap, the Sjögren’s-Related Quality of Life (SRQoL),
was developed in line with Food and Drug Administration’s Clinical Outcome Assessment (COA) guidance documents.1-4

Qualitative interviews were conducted to evaluate the content validity and appropriateness of the SRQoL.

Methods: Patient advisory boards, social media listening, previous patient interviews, and findings from a prior literature
review were reviewed to gain insights into the patient experience and HRQoL impact of Sjögren’s to develop the SRQoL.
Global impression of severity (PGI-S) and change (PGI-C) items were developed to inform further validation of the SRQoL.
SRQoL and PGI-S/C development involved a patient advocate and physician as research partners. Combined qualitative
concept elicitation (CE) and cognitive debriefing (CD) interviews are being conducted with adult (≥18 years) patients with pri-
mary Sjögren’s from the US and UK, over two rounds. Round-one has been completed (n=10; 70% female; mean
age = 52 years).
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Results: From the review, an initial 36-item draft PRO measure was developed to assess HRQoL across seven hypothe-
sized domains including physical functioning, activities of daily living, cognition, sleep, emotional wellbeing, social/family
functioning, and work. Round-one CE results were consistent with Sjögren’s related symptoms and HRQoL impacts elicited
from the review (difficulty walking, driving difficulties, low mood/sadness, and daytime sleepiness). Concepts from the partic-
ipant interviews (round one) were organized into a preliminary conceptual model in Figure 1. SRQoL and PGI-S/C items were
well understood and relevant to most participants during round-one CD. Participants endorsed the 7-day recall period and
frequency and severity response scales.

Conclusion: Initial findings support the content validity and suitability of the draft SRQoL, with round-two interviews cur-
rently underway. Following further testing and psychometric evaluation, the SRQoL is intended to provide greater under-
standing of patient burden and treatment benefit of Sjögren’s in randomized clinical trials and may be used in clinical
practice to monitor patients’ HRQoL and improve patient-physician communication.

References:

1. FDA PFDD: Collecting Comprehensive and Representative Input, 2018
2. FDA PFDD: Methods to Identify What Is Important to Patients, 2022
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J. Marvel: Novartis, 3; P. Goswami: Novartis, 3; M. Steenackers: Novartis, 3; G. Kenney: Novartis Pharma AG, 3;
C. Perella: Novartis, 3; W. Hueber: Novartis, 3, 11; C. Howse: Novartis, 2, 7; E. Gargon: Novartis, 2, 7; A. Chohan:
Novartis, 2, 7; M. Mayhew: Novartis, 2, 7; N. Williamson: Novartis, 2, 7.
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Background/Purpose: Currently, no systemic therapies have been approved for Sjögren’s disease (SjD) due to limited evi-
dence regarding efficacy. However, biologics are often used in patients with active systemic involvement. Real-world data on
treatment patterns and off-label use of biologics in SjD are lacking. We aimed to describe treatment patterns and identify
potential drivers of biologic prescription in patients with primary SjD in real-world clinical settings.
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Figure 1. Lines of therapy in patients with primary Sjögren’s disease. Progression in line of therapy defined as change in treatment regimen (includ-
ing addition or removal of any other class of therapy from a regimen). Overall, 1618 patients had complete treatment pattern data. At each line of
therapy, the % of patients prescribed each treatment class does not sum to 100% due to concomitant treatment class prescription. csDMARDs
(conventional synthetic disease-modifying anti-rheumatic drugs) include azathioprine, methotrexate, cyclosporine, cyclophosphamide, mycophe-
nolate mofetil and other csDMARD. Anti-malarial includes hydroxychloroquine and other anti-malarials.

Table 1. Variables identified from LASSO regression as factors associated with biologic prescription in patients with primary Sjögren’s disease.
Note that base size differs from main sample due to data completeness for all variables.
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Methods: Data were drawn from the Adelphi SjD Disease Specific Programme™, a cross-sectional survey of rheumatolo-
gists and their consulting patients with SjD in France, Germany, Italy, Spain, and the United States of America from 2018.
Rheumatologists completed patient record forms for their next six SjD patients, reporting on demographics, clinical charac-
teristics, physician-perceived disease severity (mild, moderate, severe), treatment history and reasons for treatment selec-
tion. A least absolute shrinkage and selection operator (LASSO) regression model was applied to identify drivers
associated with biologic prescription. All other data were analyzed descriptively.

Results: 316 rheumatologists reported data for 1879 patients with SjD; 89% of patients were female, the mean (SD) age
was 53 (12.18) years, 89% of patients were white and 67% of patients had moderate SjD as perceived by rheumatologists
prior to SjD treatment. Of 1618 patients with complete data on treatment patterns, 99.8% (N=1615) of patients received ≥1
line of therapy (LoT), 52% (N=846) of patients received ≥2 LoTs and 12% (N=200) of patients received ≥3 LoTs. Corticoste-
roids were prescribed in 44-55% of patients with SjD, while biologics were least prescribed (6-20%) and were typically initi-
ated at LoT 2 or later (Figure 1). LASSO regression (N=1187) revealed a higher likelihood of biologic prescription at 2 or later
LoT. Patients with physician-perceived severe disease were also more likely to be prescribed a biologic than those with mild
disease, as were patients with ≥4 organs involved at diagnosis (Table 1).

Rheumatologists’ top five reasons for biologic prescription (N=223) included efficacy in treating organ manifestations (55%),
reducing pain (51%), intent to slow disease progression (51%), and maintaining quality of life (50%). A further 49% also
reported wanting to reduce steroid burden, even though around 50% of patients with biologic prescriptions had concomi-
tant steroid use.

Conclusion: From this international survey, we found that patients with more LoTs, physician-perceived severe primary SjD,
and greater organ involvement were more likely to be prescribed biologics. Across all LOTs, biologic use was low reflecting
the lack of approved or effective drugs in SjD. Overall corticosteroid use was common, suggesting that available biologics
may not be efficacious enough to reduce steroid use in SjD. There remains an unmet need among patients with primary
SjD and further research is warranted to fully understand the impact of biologics on corticosteroid use among patients with
SjD.

Disclosure: S. McCoy: Bristol-Myers Squibb(BMS), 2, Horizon, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra, 2, Target
RWE, 2; A. Baer: Bristol-Myers Squibb(BMS), 2; A. Xi: Horizon Therapeutics, 3, 11; G. Castellano: None; V. Barton:
None; A. Amatucci: Horizon Therapeutics, 3, 11; I. Alevizos: Horizon Therapeutics, 3, 11;H. Patel: Horizon Therapeu-
tics, 3, 12, Stockholder.
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Research Center, Catholic Research Institute of Medical Science, College of Medicine, The Catholic University of Korea,
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Background/Purpose: Sjogren’s syndrome (SS) is a systemic autoimmune disease characterized by infiltration of lympho-
cytes into the exocrine gland resulting in progressive lacrimal and salivary estruction and dysfunctional glandular secretion.
Metabolic abnormalities of immune cells infiltrated into the salivary gland of patients with SS induce abnormal cell death

HGR4113 attenuates the severity of SS in NOD/ShiLtJ mice

Treatment with HGR4113 promotes the generation of salivary gland organoids in vitro
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and hyperactivity, which is involved in the exacerbation of SS. In this study, we investigated the effects of HGR4113, a struc-
tural analogue of glabridin under clinical trial for obesity, that promotes mitochondrial function, on the development of Sjog-
ren’s syndrome in non-obese diabetic NOD/ShiLtJ (NOD) mice.

Methods: NOD mice were orally administered 100 mg/kg of HGR4113 daily, and body weight, salivary flow rate, and blood
glucose levels were measured every 3 weeks. Infiltration of inflammatory cells and levels of inflammation-related factors in
salivary gland were histologically analyzed, and the development of salivary gland tissue organoids was investigated. The
populations of various T– and B–cell subtypes in the spleen were assessed by flow cytometry. In vitro formation of salivary
gland organoids was investigated by treatment with HGR4113.

Results: Oral administration of HGR4113 improved salivary flow rate and the infiltration of lymphocytes and the level of
inflammatory cytokines in salivary gland of NOD mice. HGR4113 lowered the frequencies of splenic IL-17-producing T
and B cells, germinal center B cells and plasma cells ex vivo in NOD mice. In addition, organoid formation from salivary
gland stem cells of NOD mice administered with HGR4113 increased, and the levels of E-cadherin-14, Aquaporin-5, α-
SMA, and Cytokeratin-14 increased. Treatment with HGR4113 also promoted the formation of salivary gland organoids
in vitro.

Treatment with HGR4113 regulates the frequency of inflammatory cells in humans
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Conclusion: These results show that HGR4113 can improve salivary gland hypofunction by inhibiting lymphocyte infiltration
and inflammation in the salivary gland and restoring the damaged salivary gland in SS-Like NOD mice.

Disclosure: E. Kwon: None; J. Park: None; H. Jeong: None; H. Kang: None; J. Choi: None; M. Cho: None;
S. Park: None.
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Background/Purpose: Salivary gland ultrasonography (SGUS) is commonly used in primary Sjögren Disease (pSD) as a
diagnostic tool. It could also be used to monitor disease activity, but severity of SGUS parenchymal abnormalities in relation
to disease duration is not well characterized. The objective was to assess transversally the severity of ultrasound salivary
parenchymal abnormalities in relation to pSD duration.

Methods: In this prospective cross-sectional international multicentric study, patients with pSD according to 2002 or
2016 ACR/EULAR classification criteria were included. Parenchymal abnormalities assessed by ultrasound within both
parotid and sub-mandibular glands were reported on a standardized form and classified according to the semi-
quantitative score of the OMERACT. Reliability between experts was measured after online training. Patients were sep-
arated into 4 groups according to disease duration from the first buccal dryness symptoms (group A : < 5 years,
group B : between 5 and 9 years, group C : between 10 and 20 years, group D : > 20 years of evolution).The asso-
ciation between disease duration groups and SGUS parenchymal abnormalities was quantified in terms of odds ratio
and its 95% confidence interval.
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Results: 247 patients were consecutively included between May 2019 and February 2022 in 11 international centers. They
were 47, 69, 78 and 53 in groups A, B, C and D, respectively. Women represented 94.7% of patients, with a median age of
58 [range 19-89] years old. Oraldryness was reported by 99.6% of patients with an abnormal salivary flow in 75% of
patients. The focus score was ≥1/4mm2 in 89% of patients. 85% of patients had positive anti-SSA. The median ESSDAI
score was 3 [0-48]. Considering for each patient the most severe gland, there was a global significant association between
disease duration and OMERACT score (OR for 5 years duration : 1.23 [IC95% 1.04 ; 1.47], p=0.02). Considering each US
parameter, there was not any statistical difference between the 4 groups, notably in relation to the proportion of
an/hypoechoic areas in the gland. The only statistical difference between groups was found regarding the proportion of
hyperechoic bands (p = 0.002). Proportion of hyperechoic bands was not associated with age (p=0,90) but was associated
with visual analogic scale for dryness (p=0,002).

Conclusion: This large international cross-sectional study in patients with pSD found a positive association between the
OMERACT score and disease duration, with a significant difference only observed in the proportion of hyperechoic bands,
when considering separately each US parameter. This may suggest a progressive fibro-adipous evolution of the gland
across disease duration related to pSD itself and not related to older age, while surface of hypoechoic areas could be more
linked to inflammation, and could be more usefull in clinical trials to assess SGUS modifications after treatment.

Disclosure: A. TISON: Bristol-Myers Squibb(BMS), 6, galapagos, 2; s. jousse joulin: None; M. Consigny: None;
P. Moog: None; B. Hofauer: None; E. Hachulla: Bayer, 2, CSL Behring, 5, GlaxoSmithKlein(GSK), 2, 5, 6, johnson&-
Johnson, 2, 5, 6, Novartis, 2, 5, Otsuka, 6, Roche-Chugai, 2, 5, 6, sanofi-genzyme, 2, 5, Sobi, 5; C. Lamotte: None;
J. MOREL: None; G. Mouterde: Bristol-Myers Squibb(BMS), 6; V. Milic: None; H. Bootsma: None; A. Stel: None;
B. A Fisher: Bristol-Myers Squibb(BMS), 2, Celgene, 5, Galapagos, 2, 5, Janssen, 2, 5, Novartis, 2, Roche, 2, Sanofi,
2, Servier, 2, 5, UCB, 2; M. Maybury: GE Healthcare, 2; A. Baer: Bristol-Myers Squibb(BMS), 2; D. Direnzo: None;
H. Kim: None; H. Min: None; S. Lee: None; S. Choi: None; G. CARVAJAL ALEGRIA: None; S. Boisramé: None;
D. Guellec: None; D. Cornec: None; M. Jonsson: None; D. Hammenfors: None; A. SARAUX: None;
V. Devauchelle: None.
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Background/Purpose: Among patients with auto-immune diseases (AID) treated with Rituximab (RTX), anti-drug antibod-
ies (ADAb) leading to inefficacy and infusion reactions (Wincup and al., Ann Rheum Dis, 2019) is a frequent complication. We
previously showed that it was more common in systemic AID than in RA (Combier and al, Rheumatology, 2020) In these
conditions, targeting B cells with another anti-CD20 molecule is the only option. Obinutuzumab (OBZ) is an anti-CD20
humanized antibody frequently used in hematological malignancies. However, only few studies reported its efficacy and
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safety on a limited number of patients with autoimmune diseases, and never in the context of immunization against RTX.
(Kvacskay and al., Ann Rheum Dis, 2022 ; Furie and al. Ann Rheum Dis, 2022). The presence of ADAb allows to hypothesize
that targeting CD20 can still be efficacious with another molecule to which ADAb against RTX are not cross-reactive.

Methods: This study aims to describe efficacy and tolerance of consecutive patients with confirmed ADAb against rituximab
and treated with OBZ between 2019 and 2023 in our tertiary department. Clinical and biological variables were collected
before OBZ and 3 months after the first infusion. Response to OBZ was determined by the physician.

Results: Thirteen out of 15 were females (87%), with a median age of 53 years; 13/15 (87%) had Sjogren’s syndrome (SS).
Among Sjögren patients 3/13 also had systemic lupus erythematosus (SLE), and 2/13 also had anti-synthetases syndrome.
The remaining 2 patients did not have Sjogren’s and had eosinophilic granulomatosis with polyangiitis and mixed connective
tissue disease.Thirteen out of 15 (87%) patients had been tested positively for anti-RTX antibodies. Themost frequent symp-
toms leading to OBZ infusions were polyarthritis for 6/15 (40%) of them, cryoglobulinaemia for 3/15 (20%). The median dura-
tion from onset of the disease to first OBZ infusion was 9 years. The median number of cycles of RTX before OBZ was
2. Two patients had also received ofatumumab, another anti-CD20 therapeutic antibody. (Table 1). OBZ was well-tolerated
in all patients without any infusion reaction even in patients with previous infusions reactions to RTX. Seven out of 15 (46%)
patient presented with non-serious infections (Grade 1-2) mainly respiratory. Eight out of 15 patients (53%) had a clinical
response to OBZ at 3 months. Comparing OBZ responders and non-responders at 3 months showed that responders
trended to have longer disease duration (11 years vs 6, p=0.08). Number of treatment lines, co-treatments with corticoste-
roids or methotrexate were not different between groups.
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Conclusion: In conclusion, obinutuzumab can be a good therapeutic option for AID patients who are immunized against
RTX without symptomatic cross immunogenicity, with good tolerance and with clinical response in half of the patients. Fur-
ther studies are required to determine which type of patients could respond to this treatment.

Disclosure: M. Pezot: None; G. Nocturne: None; R. Belkhir: None; J. Henry: None; S. Pavy: None; R. Seror: None;
X. Mariette: AstraZeneca, 2, 6, BMS, 2, 6, Galapagos, 2, 6, GSK, 2, 6, Novartis, 2, 6, Pfizer, 2, 6; S. Bitoun: None.
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Background/Purpose: Deltex1 is a transcription target of nuclear factor of activated T cells in mice and promotes T cell
anergy. We have previously reported that silencing of Deltex1 expression enhanced IFN-γ secretion by human T cells after
stimulation with anti-CD3 and anti-CD28 antibodies. In this study, we aimed to investigate the role of Deltex1 in patients with
Sjögren’s syndrome (SjS).

Methods: Peripheral T cells were collected from SjS patients and healthy controls for analysis of Deltex1 gene expression by
RT-QPCR. The expression of T regulatory cells (Tregs)-associated molecules, including PD-1, CTLA-4, LAG-3, TIGIT,
TIM-3, and cytokines were measured by flow cytometry.

Results:We found that Deltex1 expression in T cells was significantly lower in the primary Sjogren’s syndrome patients than
inhealthy controls (p < 0.001). Interestingly, Deltex1 expression in T cells was negatively correlated with the visual analogue
scale (VAS) for dryness, VAS for fatigue, European League Against Rheumatism (EULAR) SjS outcome measures, the
patient reported index (ESSPRI), and the disease activity index (ESSDAI) (p < 0.001, p = 0.003, p = 0.017, and p = 0.003,
respectively), but not with VAS for pain (p = 0.495). Importantly, we found that Treg-associated molecules expression,
including PD-1, CTLA-4, and TIM-3, andanti-inflammatory cytokine interleukin-10 on CD4+FoxP3+ Tregs was significantly
higher in low Deltex1 expression group than high Deltex1 expression group (all p < 0.05).

Conclusion: These results suggested that Deltex1 may involve the function of Tregs and regulate the disease activity of SjS.

Disclosure: M. Chen: None.
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Background/Purpose: Interstitial lung disease (ILD) has been reported to be present in 10-15% of patients with primary
Sjögren’s syndrome (pSS). Knowledge on risk factors predicting the development of ILD in pSS and its impact on long-term
outcome is limited and no standardized disease management exists, including screening and monitoring. The aim of this
project was to evaluate the presence of ILD in pSS, assess risk factors for the development of ILD and its impact on
mortality.

Methods: This is an international multicenter study including patients with pSS with and without ILD from expert centers. All
patients fulfilled the 2016 ACR-EULAR classification criteria for pSS. ILD was diagnosed on high resolution computed
tomography (HRCT) assessed by expert radiologists in each center. Comprehensive clinical characteristics, lung function
tests including forced vital capacity (FVC) and diffusing capacity for carbon monoxide (DLCO) were available. Vital status
was assessed at last available observation. We applied multivariable Cox regression to assess risk factors predicting ILD
and mortality, presented as hazard ratio (HR) with 95% confidential interval (CI). Survival was assessed using Kaplan-Meier
estimates.

Table: Disease characteristics of all patients and patients with ILD
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Results: The study cohort included a total of 843 patients with pSS; 9% were male, age at time of pSS diagnosis was 51.5
(SD 15.1) years, 72.6% were positive for anti-Ro-SSA and 34.6% for both anti-Ro-SSA and anti-La-SSB (Table).

In total, 498 (59%) patients were assessed by HRCT. Of these, 76 (15%) were diagnosed with ILD (Table). Of all pSS-ILD
patients, 21 (33%) were diagnosed with ILD at time point of or prior to the diagnosis of pSS, while 48 (67%) were diagnosed
in a mean follow-up of 11 (SD 8.2) years after diagnosis of pSS.

Figure 1: Time to death in pSS patients with (red line) and without ILD (green)

Figure 2: Risk factors predicting mortality in pSS in multivariable Cox regression
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In these 48 patients, we assessed risk factors for the development of pSS-ILD and found that male sex, increased inflamma-
tory markers, reduced complement factor C3, presence of interstitial nephritis and absence of arthritis were predicting
development of ILD in univariable Cox regression. In multivariable Cox regression, only older age predicted ILD
development.

Over mean 15.9 (SD 8.9) years follow up, 140 (16%) pSS patients died. ILD was associated with impaired survival with a
reduced 10-year survival from 93% to 74% in patients without and with ILD (p=0.001) (Figure 1). In multivariable Cox regres-
sion, male sex, older age and increased inflammatory markers were associated with mortality (Figure 2).

Conclusion: Based on the relatively high prevalence of ILD in pSS and its significant impact on long-term survival, we sug-
gest that screening strategies should be developed and that at least patients at risk of ILD development should be screened
on a regular basis. As pSS-ILD patients have a reduced long-term outcome, regular monitoring is of outmost importance.

Disclosure: M. Sprecher: None; F. Weber: None; K. Kastrati: None; H. Prosch: AstraZeneca, 5, 6, Boehringer-
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6; O. Molberg: None; P. Diep: Boehringer-Ingelheim, 6, Roche, 6; C. Clarenbach: AstraZeneca, 1, 6, Boehringer-
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Background/Purpose: To investigate the prevalence of anti-thyroid autoantibodies, abnormal thyroid function, and their
clinical impacts in Korean patients with primary Sjögren’s syndrome (pSS).

Methods: One hundred ninety-six pSS patients (190 females; median age 58.6 [IQR, 46.5-67.3]), satisfying the 2016
ACR/EULAR criteria, were consecutively enrolled. Those with a history of overt thyroid disease (n=22) or thyroid cancer
(n=4) were excluded. Clinical variables including EULAR Sjögren’s Syndrome Disease Activity Index (ESSDAI) and Patient
Reported Index (ESSPRI) were collected. For the relative contribution of fatigue to ESSPRI, the fraction of fatigue (Ffatigue)

Figure 1. ESSDAI (A) and clinical ESSDAI (ClinESSDAI, B) levels were significantly different according to anti-TSH receptor (TSHR) positivity.
Fatigue VAS levels were compatible (C) but fractions of fatigue in ESSPRI were significantly higher in patient with TSH/fT4 ≥4.14 (D) than those with
TSH/fT4 <4.14. P values were calculated by the Mann-Whitney test.

Table 1. Logistic regression analysis results for the highest quartile of the fraction of fatigue in ESSPRI. Variables with p <0.1 in univariate analyses
were incorporated into the multivariate analysis.
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was calculated using ESSPRI fatigue score/ESSPRI score. Laboratory data including the complete blood count, ESR, and
levels of thyroid-stimulating hormone (TSH; uIU/mL), free T4 (ng/dL), IgG, β2-microglobulin, cryoglobulin, and complement
C3 and C4 were assessed. TSH/fT4 ratio was calculated. Anti-thyroglobulin (TG), anti-thyroperoxidase (TPO), TSH-binding
inhibiting immunoglobulin (TBII), and anti-TSH receptor antibody (TSHR) were measured. Subclinical hypothyroidism
(ST) was defined as TSH > 4.0 and the presence of hypothyroidism-related autoantibodies. The Mann-Whitney test, Chi-
squared or Fischer’s exact test, and logistic regression analysis were performed.

Results: Of 196 patients, 71 (36.2%) had one of the anti-thyroid autoantibodies and 53 (27%) had one of the hypothyroidism-
related autoantibodies. The prevalence of anti-TG, anti-TPO, TBII, and anti-TSHR was 31 (15.8%), 28 (14.3%), 8 (4.1%), and
28 (14.3%), respectively. Twenty-four (12.2%) had TSH > 4.0 and 3 (1.5%) had TSH < 0.3. No patients had TSH > 10.0. ST
was observed in 7 (3.6%) and was significantly associated with anti-TPO (p < 0.001) and TBII (p < 0.05). Patients with anti-
TSHR had significantly higher levels of ESSDAI or clinical ESSDAI (both p < 0.05) and those with TSH/fT4 ≥ 4.14 had signifi-
cantly higher Ffatigue levels (p < 0.01; Fig. 1). In multivariate logistic regression analyses, subclinical hypothyroidism (OR=5.61
[95% CI 1.07-29.50]) or TFI ≥ 4.14 (OR=9.01 [2.35-34.56]) was associated with the top quantile of Ffatigue. Additionally,
TSH/fT4 ≥ 4.14 was an independent predictor for the highest quantile of Ffatigue (OR=8.00 [2.05-31.26]; Table 1).

Conclusion: Despite a high positive rate of thyroid-related autoantibodies, subclinical hypothyroidism was uncommonly
observed in Korean pSS patients. The high TSH/fT4 ratio was significantly associated with "fatigue-dominance" in ESSPRI,
and it may be related to the neuroendocrine aspects of fatigue in pSS.

Disclosure: J. Lee: None; S. Choi: None; Y. Ha: None; E. Kang: None; K. Kim: None; J. Hyon: None; Y. Lee: None.

Abstract Number: 1376

SJOGRENSER Registry: Prospective Evaluation of a Cohort of Patients with
Primary Sjögren’s Syndrome After 8 Years of Follow-up

M�onica Fern�andez-Castro1, Zulema Plaza2, Jose Rosas3, Victor Martinez-Taboada4, Alejandro Olivé5, Raúl Menor-
Almagro6, SARA MANRIQUE7, Ruth L�opez-Gonz�alez8, Celia Erausquin9, Antonio Naranjo9, Rocío Caño-Alameda10, Silvia
G�omez-Sabater10, Jesús Alberto García Vadillo11, Belen Serrano Benavente12, Sheila Melchor13, Paula V. Estrada-
Alarc�on14, Angel Garcia-Aparicio15, Cristina Bohorquez16, Enrique Júdez17, Ximena Larco18, Javier Loricera19, Nerea
Alcorta Lorenzo20, Beatriz Paredes Romero21, Jorge Gonz�alez Martín22, María Ángeles Bl�azquez Cañamero23, Consuelo
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Background/Purpose: Describe the evolution of patients with Sjögren’s syndrome (SS) in relation to the appearance of
new systemic manifestations and disease activity, as well as factors associated with an unfavorable outcome.

Methods: SJÖGRENSER PROS (SS-PROS) is an observational, longitudinal, and multicenter study of patients with SS who
met 2002 classification criteria under active follow-up in rheumatology clinics of 31 Spanish hospitals that participated in the
cross-sectional phase of the study (SJÖGRENSER TRANS; SS-TRANS). For the prospective phase, an 8 years follow-up
visit was performed (2021-2022) comparing the results with baseline visit (SS-TRANS 2013-2014, 437 patients). Medical
history was reviewed and a medical interview was performed. Epidemiological, clinical and serological variables as well as
causes of death were recorded. Continuous and categorical variables were analyzed using means, medians, and frequen-
cies, with their respective deviations and interquartile ranges (Q1-Q3). Student’s T test was used to establish statistical asso-
ciations, considering p< 0.05 significant.

Results: Up to January 2023, 180 patients have been included, 96% women, mean age 68 years (SD 11.2) and mean evo-
lution time from diagnosis to inclusion of 18 years (SD 7.27). Newly developed systemic involvement was: joint in 47% of
patients (arthritis in 17%), hematological (cytopenia) in 44%, lung involvement in 14%, renal in 13%, digestive in 17%. %,
hepatic 6%, central and peripheral nervous system (NS) 4% and 3% respectively, and cardiac 2.7%; parotid inflammation
was described in 13%. In the last 8 years, 3 new lymphomas have appeared (3/180, 1.6%).

Mean of the ESSDAI in SS-PROS was lower than in SS-TRANS: 2.78 (SD 4.3; 1-4) vs. 3.66 (SD 5.15; 2-4), respectively. By
domains, the greatest variations were observed in the articular, hematological and biological domains; while in the rest of the
domains, stability was evidenced in ≥94% of the cases (Figure 1). By organs, the most affected organ during follow-up was
the lung, with 8 patients who increased the mean value of this domain.

ESSPRI mean improved: 5.24 (SD 2.35; 3.67-7) vs. 4.47 (SD 2.14; 2.67-6), respectively; being greater in the VAS of pain,
5.16 (SD 3.02; 3- 8) vs. 3.98 (SD 2.95; 1- 7), respectively (Figure 2).

Twenty-seven patients out of 180 have died since their inclusion in SS-TRANS (15%), 89% women, with a mean age of
75 years (SD 11.5; 65-84.5).

Figure 1: ESSDAI analysis by domains comparing SjögrenSER TRANS vs. SjögrenSER PROS
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Comparing baseline data visit (SS-TRANS) from the group of deceased (during SS-PROS) and of non-deceased (remaining
under follow-up in SS-PROS), we observed that age (70 years; SD 11; 59-77), disease evolution time (11.5 years; SD 8;
4-17) and ESSDAI (5.22; SD 6.35; 0-8), were higher in the deceased vs. non-deceased (age 59 years, SD 12, p< 0.001;
evolution time 9 years, SD7, p=0.078; ESSDAI 3.38, SD 4.88, 0-4, p0.087). There were no differences in ESSPRI.

Conclusion: Patients with SS develop new systemic manifestations over the years, despite maintaining or improving ESS-
DAI, suggesting the need of a close follow-up. The ESSPRI varies little over time, which represents a great challenge for the
scientific community. Mortality in this cohort is 15%. Greater age, time of evolution and baseline ESSDAI were associated
with a worse outcome.

Disclosure: M. Fern�andez-Castro: None; Z. Plaza: None; J. Rosas: None; V. Martinez-Taboada: None; A. Olivé:
None; R. Menor-Almagro: None; S. MANRIQUE: None; R. L�opez-Gonz�alez: None; C. Erausquin: AbbVie/Abbott,
12, financial support to assist meetings; A. Naranjo: None; R. Caño-Alameda: None; S. G�omez-Sabater: None;
J. García Vadillo: None; B. Serrano Benavente: None; S. Melchor: None; P. Estrada-Alarc�on: None; A. Garcia-
Aparicio: None;C. Bohorquez: None; E. Júdez: None; X. Larco: None; J. Loricera: None;N. Alcorta Lorenzo: None;
B. Paredes Romero: None; J. Gonz�alez Martín: None; M. Bl�azquez Cañamero: Gedeon Richter,
6, GlaxoSmithKlein(GSK), 6, UCB, 6; C. Ramos-Gir�aldez: None; F. Alonso: None; M. Domínguez: None;
J. Andreu-S�anchez: None.
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Figure 2: Mean ESSPRI in SjögrenSER TRANS compare with SjögrenSER PROS
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Background/Purpose: Sjögren disease (Sjo) is a systemic immune-related disease with pulmonary manifestations occur-
ring in up to 16% of patients [1], including interstitial lung disease (SS-ILD) and airway disease (SS-AD). Our objective was
to assess the associated factors with SS-ILD and SS-AD and to describe these manifestations.

Methods:We performed a retrospective multicentric study, involving 9 French centers. We included Sjo patients fulfilling the
ACR/EULAR 2016 criteria with a pulmonary disease evidenced by at least one clinician and one computed tomography
(CT) report. We collected clinical and biological data at the visit giving access to the most exhaustive collection, pulmonary
function test (PFT) and CT scans, that were all reviewed by a radiologist specialist in thoracic diseases. SS-ILD were consid-
ered progressive when associating a CT scan worsening and at least a 10% decrease of the forced vital capacity (FVC)
between 2 consecutive measurements during follow-up. SS-ILD and SS-AD were compared to Sjo controls with no history
of pulmonary involvement, matched on age and disease duration with a 2/1 ratio.

Results:We included 35 SS-ILD, 31 SS-AD and 132 Sjo controls. SS-ILD and SS-AD had significantly higher disease activity
(ESSDAI) than control, even when excluding the pulmonary criteria of the score (Table 1). Thus, SS-ILD was also associated
with anti-RNP antibodies and B cell biological markers at visit time. SS-ILD were mostly nonspecific interstitial pneumonia
(NSIP, 26%), with fibrosis features and restrictive lung disease occurring in 46% of cases at baseline. 41% of SS-ILDwere con-
sidered progressive, independently of Sjo characteristics and CT pattern. On the other hand, SS-AD were mostly diffuse,

Table 1: Characteristics of SS-ILD and SS-AD compared to Sjo controls
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associating bronchiolitis and bronchiectasis in 60% of cases, with CT scan worsening observed in 41% of cases. Finally, both
were poorly progressive in terms of PFT with respectively five and nine years of follow-up for SS-ILD and SS-AD (Figure 1).

Conclusion: SS-ILD are usually fibrosing and progressive manifestations of Sjo, associated with the disease activity and B
cell biological markers. SS-AD readily associate proximal and distal airways and associate with the disease activity. Both
slowly progress functionally. Bibliography 1. Ramos-Casals et al., Rheumatology. 54(12):2230-8.

Disclosure: L. Meudec: None; C. Marques: None; P. Juge: None; R. Dhote: None; A. Fauchais: None; E. Dernis:
AbbVie/Abbott, 2, Amgen, 2, Bristol-Myers Squibb(BMS), 2, Celgene, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen,
2, MSD, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Roche, 2, Roche-Chugai, 2, Sandoz, 2, Sanofi, 2, UCB Pharma,
2; O. Vittecoq: None; A. SARAUX: None; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly,
2, MSD, 2, Novartis, 2, Pfizer, 2, 5; E. Hachulla: Bayer, 6, Boehringer-Ingelheim, 6, CSL Behring, 5, GlaxoSmithKlein(-
GSK), 5, 6, Johnson & Johnson, 5, 6, Roche, 5, 6, Sanofi-Genzyme, 6; V. Le Guern: None; P. Dieudé: AbbVie, 2, 6,
Boehringer Ingelheim, 1, 2, 6, Bristol-Myers Squibb, 1, 2, 5, 6, Chugai, 5, Galapagos, 5, 6, Janssen, 2, 6, Novartis, 2, Pfi-
zer, 1, 2, 5, 6; M. Debray: None; A. Beurnier: None; R. Seror: None; X. Mariette: AstraZeneca, 2, 6, BMS, 2, 6, Gala-
pagos, 2, 6, GSK, 2, 6, Novartis, 2, 6, Pfizer, 2, 6; G. Nocturne: None.
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Background/Purpose: In clinical trials investigating new drugs for the management of Interstitial Lung Disease (ILD) patient
reported outcomes (PRO) are increasingly employed as outcome measures in addition to objective pulmonary function tests
(PFT). The UCSD Shortness of Breath Questionnaire (UCSDSOBQ) is a domain-specific PRO for the evaluation of dyspnea.

Figure 1: PFT evolution in SS-ILD and SS-AD
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It has been recently validated in a large cohort of patients with fibrotic ILD of various etiologies. However, assessing dyspnea
in Sjögren’s Syndrome (SS) patients is especially challenging since it can be caused by both ILD and airway disease, ranging
from xero-trachea to small airway involvement.

Aims: 1) to assess the impact of dyspnea in SS patients by using the UCSDSOBQ; 2) to investigate the correlation of the
UCSDSOBQ score with underlying lung involvement and other PRO commonly employed for the multidimensional assess-
ment of SS.

Comparison of UCSDSOBQ total score between SS-ILD patients and non-ILD SS patients

Comparison of UCSDSOBQ total score between SS patients subgroups
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Methods: This was an observational cross-sectional study involving consecutive Primary SS patients (2016 ACR/EULAR
classification criteria) evaluated in our outpatient clinic from November 2022 to May 2023. Clinical, biological, and imaging
data were registered, as well as detailed information regarding smoking and pulmonary history.

Patients were asked to compile the UCSDSOBQ, a 24-item questionnaire assessing the impact of dyspnea on common
daily activities with a score from 0 ("not at all") to 5 ("unable to do because of breathlessness") for each question.

PRO including ESSPRI, FACIT and HADS (hospital anxiety and depression scale) were also collected.

Based on clinical history, PFT and high-resolution computed tomography, we classified patients in the following subgroups:
a) absence of lung involvement; b) SS-ILD; c) non-ILD SS-related lung involvement; d) non-SS-related lung disease.

Results: 137 SS patients were enrolled, with a median age of 64 (IQ 57-72) yrs, disease duration of 7 (IQ 5-14) yrs,
F:M=133:4, anti-SSA positivity in 97/137 (70.8%). 39/137 (31.7%) patients were current or past smokers. Out of
137 patients 110 (80.3%) were classified as SS without lung involvement, 6 (4.4%) as SS-ILD, 10 (7.3%) as non-ILD SS-
related lung involvement and 11 (8%) as non-SS related lung disease, including bronchial asthma and COPD.

The UCSDSOBQ total score was significantly higher in SS-ILD compared to non-ILD SS patients with a median score of
44 (IQR 22-68,5) vs 15 (5,75-29,75) respectively (p=.008).

We observed a trend towards a higher median UCSDSOBQ total score in SS-ILD patients compared to those with non-ILD
SS-related lung involvement. However, this difference was not statistically significant. The UCSDSOBQ total score showed a
moderate correlation with ESSPRI (r=.449; p< .001), FACIT (r=.564; p< .001) and HADS (r=.417; p< .001). Finally, SS
patients with comorbid fibromyalgia exhibited a higher median UCSDSOBQ total score (p= .019) compared to the remaining
SS patients.

Conclusion: Dyspnea assessment in SS-ILD patient is challenging due to potential airway involvement and comorbid con-
ditions such as chronic fatigue, anxiety and depression that may alter its perception. Despite these difficulties the UCSD-
SOBQ seems a promising tool both for screening of lung involvement and as an outcome measure in future clinical trials.

Comparison of UCSDSOBQ total score between SS patients with comorbid fibromyalgia and the remaining SS patients
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Background/Purpose: Sjögren’s (SjS) is a chronic, systemic autoimmune disease caused by aberrant activation and infiltration
of lymphocytes. Dazodalibep (DAZ), a novel non-antibody biologic antagonist of CD40 ligand (CD40L), inhibits the costimulatory
signals between immune cells. The concentration of DAZ and immune biomarker data from existing clinical trials were analyzed
using a population pharmacokinetic (PK)/pharmacodynamic (PD) model to inform dose selection for future studies.

Methods: PK and PD data from 4 clinical trials in healthy volunteers (HV) and subjects with rheumatoid arthritis (RA) and SjS
were pooled and analyzed to characterize the PK of DAZ, including the effects of demographic covariates, and evaluate the
PK/PD relationship on immune biomarkers (Ki67+ B cells, rheumatoid factor [RF], and CXCL13).

Results: Population PK modeling demonstrated that the PK of DAZ was adequately described by a two-compartment model
with first-order elimination pathway from the central compartment. Following intravenous administration (IV), estimated clear-
ance (CL; 0.347 L/day), distributional clearance (Q; 0.242 L/day), central volume of distribution (Vc; 3.4 L), and peripheral volume
of distribution (Vp; 1.39 L) were consistent with typical biologics. Age, sex, race, ADA (anti-drug antibody) and renal function had
no clinically relevant impact on DAZ CL. Body weight and patient population (HV or RA vs SjS) were identified as statistically sig-
nificant covariates of DAZ PK. DAZ CL and VC increased less than linearly with increasing body weight. Healthy volunteers and
RA patients had increase clearance relative to SjS patients. DAZ reduced circulating immune biomarkers which was well
described with an indirect response model with DAZ effect applied as an inhibitory maximal effect (Imax) on the zero order pro-
duction (Kin) for RF and CXCL13 and a direct effect model with DAZ effect applied as a proportional inhibitory maximal effect
reduction from baseline for Ki67+ B cells. The proposed phase 3 doses are supported by the PK/PD modeling results and
are expected to achieve sustained average drug concentration above the IC50 of Ki67+ B cells and RF within the dose interval.

Conclusion: The PK and PK/PD of DAZ were successfully described by population modeling. The modeling results sup-
ported the selection of dose to be further evaluated in upcoming phase 3 studies.

Disclosure: K. Der: Horizon Therapeutics, 3; R. Crass: Amador Bioscience, 3, Apellis Pharmaceuticals, 3; B. Smith:
A2-Ai, 3, Amador Bioscience, 3; W. Byon: Amador Bioscience, 3, Pfizer, 3; Y. Xin: Horizon Therapeutics, 3;
J. Huang: Astellas Pharma, 3, Horizon Therapeutics, 3.
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Background/Purpose: Immune-related genes located on the X chromosome are known to be important in the regulation of
sex hormones and immune tolerance. It has been postulated that a dose relationship exists between the X chromosome and
certain female predominant autoimmune diseases most notable for an increase of SLE in patients with triple X syndrome
compared to females with XX karyotype. We investigate the proportion of individuals with Klinefelter syndrome
(KS) karyotype 47, XXY and triple X syndrome karyotype 47, XXX who developed Sjogren’s syndrome (SjS) compared with
the general population.

Methods: This is a retrospective, multicenter, observational study using the TrinetX global research database. Using ICD-10
codes, we identified patients with the karyotype 47, XXY (KS) and 47, XXX (Triple X syndrome) from 6/1/2000 to 6/1/2023
who developed Sjogren’s syndrome at any time. This was compared with the prevalence of SjS in the general population
within the same time frame.

Table 1. Proportion of Sjogren’s syndrome patients in general population, Klinefelter syndrome karyotype 47, XXY and in triple X syndrome karyo-
type 47, XXX.
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Results: A total of 120,908,054 patients were queried on 6/1/2023 on the Global Collaborative Network. A total of 221,821
patients with Sjogren’s syndrome (188,581 or 85% females; 33,279 or 15%males) were found in general population.A total
of 1,637 patients have KS identified by 47, XXY karyotype and 2,467 patients have triple X syndrome identified by karyotype
47,XXX. A total of 10 patients with KS were found to have SjS and 13 patients with triple X syndrome have SjS. Prevalence of
SjS in general population is 0.18% (0.16% in females; 0.027% in males). There is a 22.6-fold increase in SjS in KS when
compared with male patients in the general populations; and a 3-fold increase in SjS in patients with Triple X syndrome com-
pared to females in the general population.

Conclusion: In this real-world, real-time study, extra X chromosome in Klinefelter syndrome and triple X syndrome have a
non-proportional, synergistic dose effect on the risk of developing Sjogren’s syndrome when compared with males and
females in the general population, respectively.

Disclosure: A. Palmer: None; I. Tan: None.
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Background/Purpose: Fatigue is one of the dominant symptoms of patients with Primary Sjogren’s syndrome (pSS). How-
ever, whether fatigue is specific to pSS compared to secondary SS (sSS) has not been investigated to date. The severity and
risk factors that can affect fatigue may differ in groups between pSS and sSS. In this study, we aimed to evaluate the differ-
ences in subjective manifestations including fatigue, dryness, and pain between patients with pSS and sSS, and to deter-
mine the risk factors associated with fatigue.

Methods: This single-center, prospective study enrolled patients with pSS and sSS who met the 2016 American College of
Rheumatology/European League Against Rheumatism (ACR/ EULAR) classification criteria and were aged ≥19 years.
Patients were evaluated using questionnaire with Functional Assessment of Chronic Illness Therapy- Fatigue
(FACIT-Fatigue) scale (Version 4), having thirteen items associated with fatigue evaluation with numeric scale of 0 to 4. Addi-
tionally, EULAR Sjogren Syndrome Patients Reported Index (ESSPRI), which have numerical scale from 0 to 10 for measure-
ment of musculoskeletal pain, fatigue and dryness, were assessed. The following data were collected from all patients:
disease duration, smoking history, autoantibodies, laboratory data, Schirmer’s test, whole unstimulated salivary flow rate,
focus score, salivary gland ultrasound, organ involvement, medication, and other comorbidities including fibromyalgia and
hypothyroidism. A linear regression analysis was performed to determine the factors associated with fatigue.

Results: A total of 72 patients with pSS and 78 sSS patients were included in this study. Patients with pSS had significantly
higher scores of FACIT-fatigue scales (7.95 vs 5.88, p< 0.01) and ESSPRI (5.56 vs 4.49, p< 0.01) compared to those with
sSS. Among the thirteen questions of FACIT-fatigue scales, nine questions were proved to be significantly higher in patients
with pSS while four (questionnaire number 5-8 related to physical activity) were not. Each score of ESSPRI was also higher in
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pSS than sSS: fatigue (6.08 vs 5.10), pain (4.35 vs 3.32), dryness (6.24 vs 5.05) (all p< 0.05). In univariate regression analy-
sis, only presence of arthritis (β=2.36, p< 0.05) was associated with the FACIT-Fatigue scale. Age, other clinical findings,
laboratory findings, severity of glandular involvement, organ involvement, and medication were not associated with fatigue.

Conclusion: Our study confirmed patients with pSS manifest higher subjective discomfort with fatigue, pain, and dryness
than those with sSS. Arthritis was an only risk factor associated fatigue in pSS patients, suggesting management of arthritis
could improve fatigue.

Disclosure: H. Jeon: None; H. Kim: None; K. Lee: None.
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Efficacy of Tofacitinib Immunotherapy Suppresses Tfh and Tph Cells in
Patients with Primary Sjögren’s Syndrome

Qinghong Liu1 and Jing He2, 1Peking University People’s Hospital, Beijing, China, 2Peking University People’s Hospital,
Beijing, China
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is an autoimmune disease characterized by systemic involve-
ment and lacks effective treatment options. The Janus kinase (JAK) pathway plays a pivotal role in cytokine signaling path-
ways that contribute to the pathogenesis of SS. This study aims to investigate the underlying mechanisms and therapeutic
efficacy of the JAK inhibitor, tofacitinib, in primary Sjögren’s syndrome.

Methods: We enrolled 10 patients with active pSS and administered oral tofacitinib, assessing disease activity scores, lab-
oratory parameters, and immune cell subsets. Additionally, NOD mice were treated with either tofacitinib or vehicle, and we
evaluate saliva flow rates, immune cell subsets, and submandibular gland (SMG) pathology.

Results: Following tofacitinib treatment, a significant decrease in ESSDAI scores was observed at the 6th compared to
baseline ( 9(6, 11.25) vs 4(1, 6), (p=0.002)).Additionally, at 6 months, 80% of patients achieved MCII of ESSPRI, which
was defined as an improvement of ESSPRI at least one point or 15%.Notably, arthritis exhibited significant improvement
at the 6th month compared to baseline (p=0.020). No serious adverse events were observed. In tofacitinib-treated mice,
the results demonstrated a significant increase in saliva production compared to the control group from weeks 8 to
14 (4.20( 3.29, 4.41)mg/min vs 5.74( 4.44,6.15)mg/min, p=0.033), and SMGs exhibited fewer lymphocytic infiltrations and
foci under a photomicroscope. Finally, immunological analysis revealed that both NOD mice and pSS patients exhibited a
decrease in effector follicular helper T (Tfh) cells and peripheral helper T cells (Tph cells), which correlated positively with
the level of pSTAT-3 in CD4+ T cells and disease activity scores.

Conclusion: Our findings demonstrate that the dosage of 5 mg tofacitinib twice a day proven to be effective and safe for the
management of pSS. Tofacitinib inhibits the progression of pSS in both murine models and patients, potentially through the
regulation of T cell differentiation.

Disclosure: Q. Liu: None; J. He: None.
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Long-term Association Between Physical Activity and Global Functioning
in Patients with axSpA: Results of a 2 Year Prospective Study

Kwi Young Kang1 and Hyoun-Ah Kim2, 1Catholic University of Korea, Seoul, South Korea, 2Ajou University School of
Medicine, Suwon, South Korea
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Background/Purpose: To assess the longitudinal association between physical activity and global functioning in patients
with axial spondyloarthritis (axSpA) and to identify the subtype of physical activity that is longitudinally related to global
functioning.

Methods: Data from 160 patients enrolled in the Incheon Saint Mary’s axSpA prospective observational cohort were evalu-
ated. Physical activity was measured using the Global Physical Activity Questionnaire. Global functioning was assessed using
the ASAS health index (HI). The amount and subtype of physical activity, disease activity, and ASASHI were assessed at base-
line, and at the 1 year and 2 year follow-ups. Levels of physical activity were categorized as low, moderate, or high. The longi-
tudinal association between physical activity and ASAS HI scores was analyzed using a generalized estimating equation.

Clinical response to tofacitinib treatment. Changes of ESSDAI (A) , ESSPRI (C) score of pSS patients after the treatment of tofacitinib. After
6 months of treatment, 90% patients achieved MCII of ESSDAI (B) and 80% patients achieved MCII of ESSPRI (D). ESSPRI, EULAR primary SS
Patient Reported IndESSDAex; ESSDAI, EULAR primary SS Disease Activity Index. ( *P<0.05; **p<0.01; ***p<0.001. )
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Results: Univariate analysis identified physical activity exceeding moderate levels, disease activity status, and syndesmo-
phyte number as being longitudinally associated with ASAS HI over 2 years. Multivariate analysis identified physical activity
exceeding moderate levels as being longitudinal association with ASAS HI (β (95% confidence interval) = -0.244 (-0.423 –

-0.065)). Physical activity above moderate levels was associated independently with good global functioning (ASAS HI ≤5).
Subgroup analysis revealed a positive association between physical activity and global functioning, which was consistent
for both radiographic axSpA and nonradiographic axSpA. Only recreational activity, but not work- and transport-related
activity, showed an independent longitudinal relationship with the ASAS HI score.

Conclusion: Physical activity exceeding moderate levels was associated independently with global functioning in axSpA;
thus, patients should maintain physical activity above moderate levels to preserve global function.

Disclosure: K. Kang: None; H. Kim: None.

Longitudinal follow-up of laboratory values during the trial. (A) A decrease in the IgA level was observed at the 9th and 12th month compared with
that at baseline (p=0.028 and p=0.004, respectively); (B) A decrease in the IgG level was observed at the 1st, 6th, 9th and 12th month compared
with that at baseline (p=0.011, p=0.015, p=0.023 and p=0.008, respectively). (C) A decrease in γG level was observed at the 3rd, 9th and 12th
month compared with that at baseline (p=0.018,p=0.008 and p=0.013, respectively). (D) A decrease in the ESR level was observed at the 1st,
3rd month compared with that at baseline (p=0.004, p=0.004); ( *P<0.05; **p<0.01; ***p<0.001. )
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Functional Status by Sex and Socioeconomic Status in Axial
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Rachael Stovall1, Jing Li1, zara izadi1, Lianne Gensler2, Gabriela Schmajuk3 and Jinoos Yazdany4, 1University of California
San Francisco, San Francisco, CA, 2University of California San Francisco, Department of Medicine, Division of
Rheumatology, San Francisco, CA, 3UCSF / SFVA, San Francisco, CA, 4University of California, General Department of
Medicine, Division of Rheumatology, San Francisco, CA
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Background/Purpose: Women with axial spondyloarthritis (axSpA) tend to have worse patient reported outcomes com-
pared to men. Non-U.S. studies have evaluated functional status (FS) by sex in axSpA, but data are inconsistent. Studies
in other rheumatic diseases suggest that lower socioeconomic status (SES) is correlated with worse FS. Yet little is known
about the effect of SES in axSpA. We evaluated FS by sex and SES in the U.S. using the Rheumatology Informatics System
for Effectiveness (RISE) registry.

Methods: Data were derived from RISE, a large, national electronic health record-based registry from 2016-2022. Patients
ages 18+ with ≥2 visits for axSpA or ankylosing spondylitis (AS) with a rheumatologist, ≥ 30 days apart and ≥1 FS measure
(Multi-Dimensional Health Assessment Questionnaire or MDHAQ) were included. RAPID3 (of which MDHAQ is a
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component) has been validated in AS. Patients with HIV or cancer were excluded. Area deprivation index (ADI), a zip code-
based measure for neighborhood poverty, was used as a proxy for SES. We performed cross-sectional and longitudinal
analyses using GEEmodels in which patients were clustered within rheumatology practices, and adjusting for age, sex, race,
ethnicity, ADI quintile, smoking status (ever/never), and targeted synthetic or biologic DMARD (ts/bDMARD) use (yes/no dur-
ing the study period). In the cross-sectional analysis, the outcome was the most recent MDHAQ score (0-10 scale) during
2019-2022. We tested for a linear trend across ADI quintiles for MDHAQ, with and without interaction for sex. In the longitu-
dinal analysis, the outcome was functional decline (yes/no) defined as a >1.2 point difference in MDHAQ at 2 time points
(most recent MDHAQ minus the next most recent MDHAQ ≥12 months prior), adjusted for baseline MDHAQ. We reported
predictive margins in both analyses.

Results: We identified 5,658 adults with axSpA for the cross-sectional analysis and 2,357 were included in the longitudinal
cohort. The mean (SD) age was 53.8 years (15.2), 55.8% were female, and 71.4% were non-Hispanic White (Table 1). The
mean (SD) MDHAQ score for women and men were 2.1 (2.2) and 1.6 (2.0), respectively. There was no evidence of an
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interaction between sex and SES on FS; instead, women had consistently lower FS than men across all ADI quintiles (Fig-
ure). In the cross-sectional analysis, the predicted meanMDHAQ score was 2.3 (95%CI 1.9-2.7) for the 5th ADI quintile (low-
est SES) compared to 1.7 (95% CI 1.4-2.1) for the 1st ADI quintile (highest SES; Table 2). In the longitudinal analysis, the
predicted proportion of patients with FS decline were 15.5 (95% CI 8.8-22.2) in the 5th ADI quintile compared to 10.2
(95% CI 6.0-14.3) in the 1st ADI quintile. In the longitudinal analysis, women had 1.65 (95% CI 1.3-2.14) times higher odds
of functional decline compared to men.

Conclusion: In this large U.S. sample of adults with axSpA, women had worse FS than men, at baseline and over
time, and FS was worse in both sexes with lower SES. Women and individuals with low SES should be prioritized for inter-
ventions to reduce FS decline and disability in AS. Future work should assess the mechanisms of SES and sex-based FS
differences.

Disclosure: R. Stovall: None; J. Li: None; z. izadi: Bristol-Myers Squibb(BMS), 3; L. Gensler: AbbVie, 2, Acelyrin, 2, Eli
Lilly, 2, Fresenius Kabi, 2, Janssen, 2, Novartis, 2, 5, Pfizer, 2, UCB Pharma, 2, 5; G. Schmajuk: None; J. Yazdany:
AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.
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Joerg Ermann1, Stephanie Sinnappan2 and Alexandra Forte3, 1Division of Rheumatology, Inflammation and Immunity,
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Background/Purpose: Several sets of treatment recommendations for axial spondyloarthritis and ankylosing spondylitis
(axSpA/AS) have been published. Clinical practice guidelines are not followed consistently by health care providers. Five
groups of factors are thought to contribute to poor adherence: guideline, practice setting, patient, health professional and
societal factors. To better understand potential barriers to the implementation of treatment guidelines in axSpA/AS, we per-
formed an online survey amongst rheumatology care providers.

Methods: Based on the results of a focus group, a survey was developed with 20 questions and an estimated completion
time of 5-7 minutes. The survey was distributed via email to 441 rheumatology care providers in the New England States
(CT, MA, ME, NH, RI, VT) in January 2023. Anonymized data were collected in REDCap.

Results: 104/441 (24%) health professionals participated including 80/104 (77%) board-certified rheumatologist and
20/104 (19%) fellows. 73/104 (70%) participants work in academic medical centers while 27/104 (26%) work in either
hospital-based, group or solo practices.

2714



Characteristics of survey respondents (N=104).

Discrepancy between agreement with the utility of using axSpA/AS disease activity scores and clinical practice.
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Survey participants identified UptoDate (85%), treatment guidelines (74%) and colleagues (54%) as relevant sources of
knowledge for managing axSpA/AS patients. 64% and 53% of participants considered themselves to be at least moderately
familiar with the ACR/SAA/SPARTAN and the ASAS/EULAR recommendations, respectively.

The ACR/SAA/SPARTAN guidelines recommend regular-interval use and monitoring of a validated AS disease activity mea-
sure and monitoring of CRP/ESR. While 69% of survey participants agreed or strongly agreed that "disease activity scores
provide useful information for making treatment decisions in axSpA/AS", only 38% measure patient-reported outcomes
(PROs) frequently (in 50% of clinic visits or more) while 82%measure CRP/ESR frequently. PROs are typically recorded dur-
ing clinic encounters (63%) while CRP/ESR are obtained after the clinic encounter (86%).

When asked about the utility of specific scores to measure disease activity in patients with axSpA/AS, BASDAI and ASDAS
were considered to be at least moderately useful by 57% and 47% of participants, respectively, while 41% thought the same
about the ASAS20. BASDAI and ASDAS were considered to very or extremely useful by 20% and 13%, respectively.

Potential barriers to measuring axSpA/AS disease activity in clinical practice.
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Conclusion: Treatment guidelines are an important source of knowledge for rheumatologists when managing patients with
axSpA/AS. Although there is general agreement that disease activity monitoring is important, implementation of the respec-
tive guideline recommendations is lacking. Potential reasons may include lack of familiarity and an underdeveloped infra-
structure to efficiently collect PROs prior to clinic visits. Guideline uptake and implementation should be considered in
future updates of axSpA/AS treatment recommendations.

Disclosure: J. Ermann: AbbVie, 2, 5, Boehringer Ingelheim, 5, Janssen, 2, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB
Pharma, 2; S. Sinnappan: None; A. Forte: None.
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UK Between 2001-2020: An Electronic Health Records (EHR) Analysis

Huseyin Berk Degirmenci1, Christine E. Peloquin2, Sara Lodi2, Pedro Machado3, S. Reza Jafarzadeh4, Tuhina Neogi5,
Lianne Gensler6, Maureen Dubreuil7 and Jean Liew2, 1St. Elizabeth’s Medical Center, Boston, MA, 2Boston University,
Boston, MA, 3Centre for Rheumatology & Department of Neuromuscular Diseases, University College London, London,
UK. Department of Rheumatology, Northwick Park Hospital, London North West University Healthcare NHS trust,
London, UK., London, United Kingdom, 4Boston University Chobanian & Avedisian School of Medicine, Boston, MA,
5Boston University School of Medicine, Boston, MA, 6University of California San Francisco, Department of Medicine,
Division of Rheumatology, San Francisco, CA, 7Department of Rheumatology, Boston University School of Medicine,
Milton, MA
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Background/Purpose: Although current axial spondyloarthritis (axSpA) management guidelines do not address opioid use
for chronic pain, available data show that opioid use is common among this population despite widespread uptake of effec-
tive biologic therapies, including TNF inhibitors and IL-17 inhibitors. We examined temporal trends in opioid prescription for
individuals with ankylosing spondylitis (AS) in the United Kingdom (UK) before and after effective immunomodulatory agents
have become available in the mid-2000s.

FIGURE Annual prescription rates of opioids and NSAIDs among people with ankylosing spondylitis in the IQVIA Medical Research Database
2001-2020
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Methods: We used the IQVIA Medical Research Database (IMRD), incorporating data from THIN, a Cegedim database, an
electronic health record database collected by general practitioners throughout the UK. We included adults aged 18-89
from 2000-2020 with AS, defined by ≥2 diagnostic Read codes (coded thesaurus of clinical terms used in the National
Health Service since 1985) ≥7 days apart, and ≥1 year data prior to AS diagnosis. Baseline was defined as the date of the
second AS diagnosis code. We excluded individuals with ≥2 rheumatoid arthritis Read codes prior to baseline. Individuals
were followed until censoring at the date of codes for hospice or palliative care services, death, or end of the study
(12/2020). Clinical characteristics included age, gender, baseline treatments for AS (defined within 1 year prior to the index
date), and the presence of specific comorbidities (defined using Read codes any time prior to the index date). We calculated
annual prescription rates from 2001-2020 for opioids and NSAIDs (comparator drug), as the number of prescriptions in a
calendar year divided by person-time contributed by enrolled subjects meeting inclusion criteria for the year. Biologic pre-
scription rates were not adequately captured in this general practitioner-entered database and thus not reported.

Results: We identified 2094 individuals with incident AS (mean age 47 years, 74.6% male, median follow-up time of
6.2 years with interquartile range 2.8-10.6 years). Of these, 395 (18.9%) had history of hypertension, 128 (6.1%) had history
of cardiovascular disease, 72 (3.4%) had chronic kidney disease, and 70 (3.3%) had history of cancer. Baseline conventional
synthetic DMARD use was present in 10.9% and glucocorticoid use in 10.4%. Opioid prescription rates were relatively
unchanged over time with a range of 3.04-4.51 prescriptions per person-year (PY) from 2001-2020 whereas NSAID rates
declined over time from 5.90 prescriptions per PY in 2001 to 2.69 per PY in 2020 (Figure).

Conclusion: In this UK-based AS cohort, opioid prescription rates remained relatively stable between 2001-2020 whereas
NSAID use decreased over time consonant with the uptake of effective biologic therapies. Further, the rates of opioid pre-
scriptions were similar in range to that of NSAID prescriptions. These findings may indicate inadequate pain control in AS
despite the introduction and uptake of effective biologic agents.

Disclosure: H. Degirmenci: None;C. Peloquin: None; S. Lodi: None; P.Machado: AbbVie/Abbott, 2, 6, Bristol-Myers
Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Orpha-
zyme, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6; S. Jafarzadeh: None; T. Neogi: None; L. Gensler: AbbVie, 2, Acelyrin,
2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen, 2, Novartis, 2, 5, Pfizer, 2, UCB Pharma, 2, 5; M. Dubreuil: Amgen, 2, Pfizer,
5, UCB Pharma, 2; J. Liew: None.
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Gulliver9, Joseph Merola10, Alexis R Ogdie11, Proton Rahman12, Soumya Chakravarty13, Ralf Thiele14, Lihi Eder15,
Christopher T Ritchlin16 and Jose Scher17, 1NYU Grossman School of Medicine, New York, NY, 2NYU Langone, Rye Brook,
NY, 3New York University, New York, NY, 4New York University Langone Health, New York, NY, 5Immunology, Janssen
Scientific Affairs, LLC, Horsham, PA, USA, Raritan, NJ, 6Women’s College Hospital, Toronto, ON, Canada, 7University of
Rochester Medical Center, Rochester, NY, 8University of Toronto and Women’s College Hospital, Toronto, ON, Canada,
9Memorial University of Newfoundland, St. John’s, NL, Canada, 10Harvard Medical School, Brigham and Women’s
Hospital, Newton, MA, 11University of Pennsylvania, Philadelphia, PA, 12Craig Dobbin Research Institute, Memorial
University, St. John’s, NL, Canada, 13Immunology, Janssen Scientific Affairs, LLC / Division of Rheumatology, Drexel
University College of Medicine, Villanova, PA, 14University of Rochester, Pittsford, NY, 15Women’s College Research
Institute, Division of Rheumatology, University of Toronto, Toronto, ON, Canada, 16University of Rochester Medical
School, Allergy, Immunology & Rheumatology Division, Canandaigua, NY, 17New York University School of Medicine,
New York, NY
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Background/Purpose: Psoriatic arthritis (PsA) is an immune-mediated disease associated with skin psoriasis that, if
untreated, can lead to joint destruction. Up to 30% of patients with psoriasis progress to PsA and, in most cases, psoriasis
precedes synovio-entheseal inflammation, providing a unique opportunity for early and potentially preventive intervention in a
susceptible and readily identifiable population. The ongoing Preventing Arthritis in a Multicenter Psoriasis At Risk cohort
(PAMPA) study (NCT05004727) aims to evaluate the efficacy of the fully human IL-23p19-subunit inhibitor guselkumab in
preventing PsA and reducing musculoskeletal ultrasound (US) abnormalities in a population of patients with psoriasis at
increased risk of PsA progression (Figure 1). Interim findings from screening US evaluations to date are reported.

Methods: Patients were screened across 5 sites in the US and Canada. PAMPA inclusion required ≥ 3% body surface area
(BSA) affected by psoriasis, no current systemic immunosuppressant therapy at time of screening or prior exposure to bio-
logic/JAK inhibitor, and evidence of musculoskeletal abnormalities on US. The US scanned a set of 36 joints and 34 periarti-
cular structures (including tendons and entheses), each scored by 2 independent central readers using the Rochester
Modified (RM)-PsASon scoring system (range 0-614). Participants required a mean score of ≥ 3.36 to enroll (the maximized
Youden’s index based on previous analysis of scores in healthy controls and patients with psoriasis).

Results: Among the 49 participants screened to date, 42 met US criteria. The screened population was mostly male
(57.1%), white (83.7%), with an average age of 49.2 (SD 14.3) and a body mass index (BMI) of 30.6 (SD 8.6). Participants
had mostly plaque psoriasis (95.1%) at the time of enrollment with a mean BSA of 10.4% (SD 11.9). The mean total US score
was 13.55 (SD 10.5, range 1-50), composed of inflammatory and structural subscores (Figure 2A-B). The intraclass corre-
lation coefficient (ICC) assessing reader agreement was 0.89 (95% CI 0.80-0.94) and ICCs on joints, tendons, and entheses
were all greater than 0.75 indicating excellent reliability (Figure 2C-F). US scores correlated with increasing age (r = 0.55, p=
< 0.001), but did not correlate with BMI, BSA, FACIT-Fatigue score, patient reported pain intensity, or sex (Figure 3).

Conclusion: In a biologic-naïve cohort of patients with psoriasis at increased risk for PsA progression, 85.7% of those with
US evaluation exceeded a score of 3.36, a previously identified threshold to distinguish those with psoriasis from healthy
controls. The interrater reliability of the US scoring was excellent. US scores were moderately correlated with increasing
age, but not with other demographic or disease activity measures, and the biological meaning of this finding is unclear. While
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the ongoing PAMPA study is actively recruiting for a planned enrollment of 350 participants, these preliminary findings sug-
gest that appropriate patients are being enrolled. These data also underscore the need to better characterize clinical and
imaging phenotypes of high-risk patients with psoriasis for subclinical soft tissue/structural changes that may foreshadow
transition to PsA.

Disclosure: R. Haberman: Janssen, 1, 5, UCB, 1; S. Moussavi: None; Y. Zhang: None; S. Catron: None; J. Samuels:
None; R. Blank: None;M. Toprover: ANI Pharmaceuticals, 2, Horizon Therapeutics, 5; J. Hu: None;C. Gong: Janssen
Scientific Affairs, LLC, 3, Johnson & Johnson, 11; V. Piguet: AbbVie, 5, Bausch Health, 12, Educational grant paid to
the University of Toronto in support of the Dermatology Residency Training Program, Celgene, 12, Educational grant
paid to the University of Toronto in support of the Dermatology Residency Training Program, Eli Lilly, 12, Educational
grant paid to the University of Toronto in support of the Dermatology Fellowship Program, Incyte, 12, Educational grant
paid to the University of Toronto in support of the Dermatology Residency Training Program, Janssen, 12, Educational
grant paid to the University of Toronto in support of the Dermatology Residency Training Program, L’Oréal, 12, Equip-
ment donation and educational grant paid to the University of Toronto in support of the Dermatology Residency Train-
ing Program, LEO Pharma, 1, 12, Educational grant paid to the University of Toronto in support of the Dermatology
Residency Training Program, Novartis, 1, 5, 12, Research grant, educational grant paid to the University of Toronto in
support of the Dermatology Residency Training Program, Organon, 12, Educational grant paid to the University of
Toronto in support of the Dermatology Residency Training Program, Pfizer, 12, Educational grant paid to the University
of Toronto in support of the Dermatology Residency Training Program, Sandoz, 12, Educational grant paid to the Uni-
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2, 12, Investigator, Regeneron, 2, 12, Investigator, Sanofi, 2, 12, Investigator, Sun Pharma, 2, 12, Investigator, UCB
Pharma, 2, 12, Investigator; A. Ogdie: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 2, Celgene,
2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB, 2;
P. Rahman: AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer,
2, UCB, 2; S. Chakravarty: Janssen Scientific Affairs, 3, Johnson & Johnson, 11; R. Thiele: Bioclinica, 2, Novartis, 2;
L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz, 5, UCB,
2, 5; C. Ritchlin: AbbVie, 2, 5, 6, Amgen, 2, BMS, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Novartis, 2, Pfizer, 2, 5, 6, UCB,
2, 6; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2, UCB, 2.

2721



Abstract Number: 1388
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Background/Purpose: Approximately 50% of PsA patients have persistent pain despite a well-controlled inflammatory
state, which has been attributed to non-nociceptive pain and central sensitization. Enthesitis is a key domain in PsA. Unfor-
tunately, physical examination of the entheses is challenging and lacks sensitivity and specificity. Ultrasound (US) is used to
differentiate inflammatory enthesitis from widespread or non-specific pain syndromes, however whether "inflammatory
enthesitis on US" corresponds to a different underlying pathogenic mechanism is yet to be tested. In this proof-of-concept
study, we aimed to compare functional MRI (fMRI) features in response to entheseal pain stimuli in PsA, within patients with
or without entheseal inflammation on US.
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Methods: This study was conducted at the Arthritis Center at The Ottawa Hospital and the Brain Imaging Centre of the
Royal Ottawa Mental Health Centre. We recruited two PsA groups; Group-1: With Achilles enthesitis on exam and positive
US (hypoechogenicity and Doppler signals), Group-2: With or without Achilles tenderness on exam, but negative
US. Patients had a fMRI with rest and after induction of pain by applying pressure on the Achilles with a blood pressure cuff.
Whole brain, between group investigations included a two-sample t-test analysis (second level analyses) conducted at a set
threshold of p= 0.05 corrected, with a cluster-wise correction at pFWE = 0.05.

Results: Among 12 patients included to the study, five patients were in Group-1 and seven in Group-2. Nine patients were
female and mean age was 50.6 (25.2). The mean (SD) TJC and SJC were lower in group-1 (TCJ: 1.80 (2.68), SJC: 1 (2.23))
then group-2 (TJC: 6.86 (8.15); 3 (4.9)). The SPARCC enthesitis score was also numerically lower in group-1 than group-2
(1.40 vs 2.14) Patients who were US (+) had more neural activity when processing pain than US (-) patients. With induction
of pain, US (+) patients had significantly more activity in the orbitofrontal gyrus, anterior cingulate, left precentral gyrus,
supramarginal gyrus, superior temporal gyrus, and left paracentral lobule than the US (-) group. These regions are related
to movement, body representation, and pain. The US (+) patients did not show less activity than US (-) patients in any brain
regions.

Conclusion: According to our preliminary results, patients who have pain and inflammatory enthesitis on US, process pain
differently than the US negative patients, despite the induction of pain or discomfort on all groups. This pilot study confirms
that the US can differentiate different pain mechanisms.

Disclosure: U. Gazel: None; K. Noges: None; B. Ayan: None; G. Ayan: None; O. Brown: None; A. Smith: None;
s. aydin: AbbVie/Abbott, 6, Celgene, 6, Clarius, 11, Novartis, 6, Pfizer, 6, UCB, 6.
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Vilchez4, Maria del Carmen Abalos-Aguilera4, Alejandro Escudero-Contreras5, Eduardo Collantes Estévez6 and
Clementina L�opez Medina7, 1Rheumatology Department, Reina Sofia University Hospital, Cordoba/Maimonides
Biomedical Research Institute of Cordoba (IMIBIC), Cordoba, Spain, 2Rheumatology Department Reina Sofia
Universitary Hospital, Cordoba, Spain, 3Department of Rheumatology, Reina Sofia University Hospital, Cordoba, Spain,
4Rheumatology Department, Reina Sofia University Hospital/Maimonides Biomedical Research Institute of Cordoba
(IMIBIC), C�ordoba, Spain, 5Rheumatology Department, Reina Sofia University Hospital, Cordoba/Maimonides
Biomedical Research Institute of Cordoba (IMIBIC)/University of Cordoba, C�ordoba, Spain, 6Maimonides Biomedical
Research Institute of Cordoba (IMIBIC)/University of Cordoba, Cordoba, Spain, 7Rheumatology Department, Cochin
Hospital; INSERM (U1153): Clinical Epidemiology and Biostatistics, University of Paris; Rheumatology Department, Reina
Sofia Hospital, Cordoba / IMIBIC / University of Cordoba, Cordoba, Spain

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster II: Imaging & AS
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Axial spondyloarthritis (axSpA) is characterized by progressive structural damage on the sacroiliac
joints and/or the spine. Conventional radiology allows to assess radiology through available scales such as the mSASSS
(modified Stoke Ankylosing Spondylitis Spinal Score) in the spine. However, scarce is the data on long-term radiographic
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progression and factors associated with such progression. The aim of this study was to evaluate the radiographic progres-
sion in the spine in patients with axSpA after a mean of 15 years of follow-up as well as the factors associated with such
progression.

Methods: Patients with axSpA pertaining to the Reina Sofia University Hospital and included in the multicentre Spanish reg-
istry REGISPONSER between 2006-2007 were re-evaluated in 2021-2022. Spine (cervical and lumbar) radiographs were
obtained with the aim to be compared with those obtained in 2007. Two trained blinded readers scored the mSASSS in
radiographs from both visits (baseline and current). First, intraclass correlation coefficients (ICC) were obtained to evaluate
the agreement between both readers in mSASSS. Mean mSASSS of both readers in both timepoints were calculated and
the absolute progression (ΔmSASSS) was evaluated. In addition, it was evaluated the mean and median progression per
year dividing the ΔmSASSS by the years of follow-up in each patient. Then, the median progression per year was used to
divide patients in "low progressors" and "high progressors". Baseline characteristics between these two groups were com-
pared using univariate analysis.

Results: A total of 77 axSpA patients with both baseline and current radiographs were included. A total of 53 (68.8%) were
male and the mean disease duration was 10.15 (SD 9.2) years. All of them were naïve to bDMARD at baseline and 38% had
radiographic sacroiliitis. The mean years of follow-up (i.e, mean time separating the radiographs) was 15 years (SD 3.3)
(Figure 1). ICC between the two readers was moderate for mSASSS at baseline (0.73, 95%CI 0.26-0.88) and at the 15 years
visit (0.65, 95%CI 0.11-0.84) (Figure 2). After a mean of 15y of follow-up, the mean progression was 0.54 (SD 0.55) points in
mSASSS per year and the median progression was 0.38 points per year. A total of 37 (48%) patients were considered "low
progressors" (i.e., median progression < 0.38 points per year) and 40 (52%) were considered as "high progressors"

Figure 2. Two readers radiographic lecture

Figure 1. Baseline Characteristics.
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(i.e., median progression ≥0.38 points per year). The only significant variable associated with "high progression" was low
back pain before the diagnosis (82.5% vs. 48.6%, p-value 0.003). Neither sex, smoking, disease duration, HLAB27 or
c-reactive protein were associated with the "high progression" group (Table 1).

Conclusion: In this stablished axSpA population, the mean and median progression were 0.54 and 0.38 points in mSASSS
per year respectively, which is lower than what has been reported in similar cohorts (i.e., change in 2 points per two years in
mSASSS). Only low back pain was found as predictor of spinal radiographic progression.

Disclosure: r. granados: None; S. Dans-Caballero: None; L. Ladehesa Pineda: None; M. Puche Larrubia: None;
D. Ruiz Vilchez: None; M. Abalos-Aguilera: None; A. Escudero-Contreras: None; E. Collantes Estévez: None;
C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6.
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Prediction of Low Disease Activity in Patients with Ankylosing Spondylitis
Treated with Secukinumab in Real World – Data from a German
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Asmir Vodencarevic1, Jan Brandt-Juergens2, Daniel Peterlik1, Benjamin Gmeiner1 and Uta Kiltz3, 1Novartis Pharma
GmbH, Nürnberg, Germany, 2rheumatologische Schwerpunktpraxis, Berlin, Germany, 3Rheumazentrum Ruhrgebiet,
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Table 1. Baseline population characteristics observed by two readers
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Background/Purpose: Secukinumab (SEC) proved to be an effective treatment for patients suffering from ankylosing spon-
dylitis (AS) in randomized clinical trials [1]. There is only limited knowledge on prediction of low disease activity (LDA) and
treatment strategy in AS patients under SEC treatment in routine clinical care.

Using real-world data from the German non-interventional study AQUILA [2], the main objectives were (1) to predict LDA in
individual AS patients treated with SEC through machine learning methods and (2) to identify the most important predictors
and their influence on the prediction using explainable artificial intelligence (XAI).

Methods: Data of 580 AS patients from the AQUILA study were used. Thirty-two demographic, clinical and treatment
parameters at baseline (BL) served as input data to develop prediction models. LDA was defined as Bath ankylosing spon-
dylitis disease activity index (BASDAI) ≤ 2.0 at week (w) 16 (+/- 6 w). Samples were divided into training (70%) and validation
(30%) cohorts. Ten different prediction models were applied and compared. Model performance was measured using area
under the receiver operating characteristic curve (AUROC) which represents the probability that a randomly selected patient
with LDA will have higher prediction to achieve LDA than a patient with moderate/high disease activity. Additionally, sensitiv-
ity and specificity of the prediction model were computed and express the proportion of correctly identified patients who
reach or don’t reach LDA at w16, respectively. Shapley XAI estimated importance and impact of each predictor based on
how it affected the change in individual prediction [3].

Results: The most influencing predictor was BASDAI at BL, followed by the number of pretreatments with biologics,
C-reactive protein (CRP), assessment of spondyloarthritis international society health index (ASAS-HI) and patient height (-
Figure 1 A). AUROC of the best performing prediction model was 0.84. Sensitivity and specificity were 0.87 and 0.67,
respectively. Applied XAI approach showed that the lower the BL values of BASDAI, ASAS-HI and number of pretreatments
with biologics were, the higher the probability of reaching LDA at w16 was. The opposite was the case for BL values of CRP
and body height (Figure 1 A). The approach also provided visual explanations of patient-individual predictions: Variables
with values shown in green color increased probability of reaching LDA at w16, whereas red ones showed the opposite
effect (Figure 1 B).

A: Main predictors at baseline and their direction of influence based on Shapley values [3]
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Conclusion: A promising prediction model accuracy of LDA in AS patients treated with SEC could be reached and vali-
dated. Identified main predictors at BL, such as BASDAI and number of pretreatments with biologics, and their direction
of influence on the prediction of LDA mostly match the existing clinical knowledge [4]. The analysis showed that XAI can pro-
vide useful clinical insights into patient-individual predictions, potentially guiding AS treatment decisions in future.

Disclosure: A. Vodencarevic: Novartis, 3; J. Brandt-Juergens: AbbVie/Abbott, 2, 6, Affibody, 2, Bristol-Myers
Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead, 2, Janssen, 2, 6, Medac, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6,
Roche, 2, 6, Sanofi-Aventis, 2, 6, UCB, 2, 6; D. Peterlik: Novartis, 3; B. Gmeiner: Novartis, 3; U. Kiltz: AbbVie, 2, 5,
6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers Squibb(BMS), 2, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead,
2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de,
2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris, 2, 5.
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Background/Purpose: Achieving remission is the treatment target for patients (pts.) with axial spondyloarthritis (axSpA).
Remission rates over longer periods in a real-life setting have not been studied so far. To evaluate the remission rates in a
cohort of axSpA pts. treated in a tertiary care center using retrospective and prospective data.

Methods: Adult pts. with a diagnosis of axSpA were eligible for inclusion when ≥ 2 consecutive ASDAS assessments were
documented in the hospital information system in the past. At the next clinical visit, patients and disease characteristics as
well as standard assessments using validated outcome parameters for disease activity (ASDAS, BASDAI) and physical func-
tion (BASFI) were then prospectively documented. Values of BASDAI, ASDAS and BASFI were taken retrospectively from
the hospital information system. ASDAS was calculated either by ASDAS-CRP or alternative-ASDAS the latter one, when
patient global assessment was unavailable.1Remission was defined as an ASDAS < 1.3 and sustained remission was
defined by ASDAS < 1.3 for at least 6 consecutive months. Multivariable logistic regression was used to estimate ORs,
95% CIs and p-values of achieving remission.

B: Explanation of patient-individual prediction of 88% using baseline data
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Results: A total of 200 pts. were consecutively examined at their clinical visit between March and September 2022. Retro-
spective chart data were available over a period of 82.6 (58.6) months. Mean ASDAS at the clinical visit was 2.0 (1.0) and
52 pts. (26.0%) were in ASDAS remission. 74 (37.0%) pts. showed limitations in physical functioning (BASFI >4) (table 1).
117 pts. (58.5%) achieved ASDAS remission at least once. On average, remission was reached 37.7 (44.5) months after
the index visit. 44 pts. achieved remission within the first year (37.6%), 20 in the second (17.1%), 13 in the third (11.1%)

Table 1: Patients demographics and disease characteristics at clinical visit *values are mean (SD) **all of these pts. suffered from severe psoriasis
vulgaris, which could not be successfully treated by other bDMARDs

Figure 1: Time to remission
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and 40 patients (34.2%) after 3 years (figure 1). 9 (7.7%) pts. achieved their first ASDAS remission at the clinical visit. During
the observation period pts. achieved remission for 9.9 (16.8) months or 21.6% (29.9%) of the time, while 51 pts. (43.6%)
achieved sustained remission for at least 6 consecutive months, 31 pts. (26.5%) achieved sustained remission for at least
12 consecutive months. 83 pts. (41.5%) never achieved ASDAS remission. In a multivariable model, high CRP (OR=1.35,
95% CI 1.10 to 1.73) and low BASDAI (OR=0.72, 95% CI 0.53 to 0.97) at index visit were associated with higher odds of
achieving remission at least once (both p< 0.05). Pts. with low BASFI at index visit also tended to have higher odds of
achieving remission, however this was not significant (OR=0.82, 95% CI 0.65 to 1.02, p=0.074). Age nor gender was signif-
icantly associated with achieving remission (OR=1.02, 95% CI 0.99 to 1.05, p=0.2), (OR=1.08, 95% CI0.46 to 2.57, p=0.9,
respectively).

Conclusion: Achievement of remission is an attainable goal for patients with axSpA. High CRP and low BASDAI at index visit
were shown to be predictors of ASDAS remission. The majority of patients achieved remission within the first two years after
the initial visit. However, also after the fifth year of follow up a quarter of patients achieved ASDAS remission for the first time.

Disclosure: F. Neinert: None; I. Redeker: None; S. Tsiami: None; D. Kiefer: None; B. Guminski: None;
X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer Inc, 2, 6, UCB, 2, 6; J. Braun: None; U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-
Myers Squibb(BMS), 2, 5, Chugai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead, 2, 5, GlaxoSmithKline (GSK), 5, Grünenthal,
2, 6, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6,
Viatris, 2, 5.

Table 2: Baseline predictors of achieving remission at least once over study period
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Background/Purpose: Axial spondyloarthritis (axSpA) is often diagnosed late, while there is also a problem of over- and
misdiagnosis in patients with chronic back pain. Imaging, especially magnetic resonance imaging (MRI), is important for
diagnosis and differential diagnosis, but interpreting imaging findings in sacroiliac joints requires specific expertise.

The Improve-axSpA project was aimed to assess the effectiveness of telemedicine support in enhancing the diagnostic
accuracy of patients suspected of having axSpA.

Methods:We established a central telemedicine platform that allowed the collection of clinical and imaging information from
patients who presented to rheumatologists and orthopaedists with suspicion of axSpA. Participating centres were encour-
aged to recruit appropriate patients consecutively. Collected information included the suspected diagnosis and imaging
findings, demographic and laboratory data, information on potential mechanical stress factors, characteristics of back pain

Table 1. Agreement and discrepancies between the local and central assessment of 277 patients with suspicion of axSpA.
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and SpA features as assessed by the local physician. The central expert evaluation included detailed assessment of the sub-
mitted data including imaging and the final conclusion on the presence or absence of axSpA.

Results: A total of 25 study centres submitted 277 cases for the central evaluation until March 2023. The distribution of the
diagnoses according to the local and central assessment is presented in table 1. A total of 90/277 patients (33%) were
locally diagnosed with axSpA. Only in 45 (50%) of those cases axSpA could be confirmed after central evaluation, while in
32 patients (36%) an alternative reason of back pain (in the majority of cases – degenerative / mechanical disorders, non-
specific back pain) were found to be more likely. In contrast, among 82 patients with no axSpA according to local assess-
ment, in 70 (85%) of those patients axSpA could be excluded based on central evaluation. In 105 cases with inconclusive
local diagnosis, axSpA was more frequently excluded than confirmed (73% vs. 15%). In a total of 30 patients, the diagnosis
could not be finally determined after central assessment, this being related in most cases to insufficient imaging. Several
important differences could be found between patients with centrally confirmed vs. excluded axSpA: patients without SpA
were older, more often females (and more often with a history of pregnancies and 2 and more deliveries), had lower CRP,
higher BMI and were less frequently HLA-B27-positive. At the same time, other SpA-characteristics including inflammatory
back pain, as well as imaging characteristics as reported by the local rheumatologist were not discriminative between the
groups. However, the presence or absence of SpA-compatible active inflammatory and structural changes on MRI of sacro-
iliac joints according to the central assessment were highly discriminative between the groups with confirmed and
excluded SpA.

Conclusion: The Improve-axSpA interim analysis suggests a high risk of overdiagnosis of SpA in daily clinical practice. Tele-
medicine tools with central evaluation of clinical and imaging information may be helpful in the diagnostic process for patients
with suspected axSpA.

Disclosure: D. Poddubnyy: AbbVie, 2, 5, 6, Biocad, 2, BMS, 6, Eli Lilly, 2, 5, 6, Gilead, 2, GSK, 2, MoonLake, 2, MSD,
2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioepis, 2, UCB Pharma, 2, 6; M. Kämmerer: None; M. Kremers:
None; B. Schoppen: None; C. Arens: None; A. Wiedon: Novartis Pharma GmbH, 3; I. Redeker: None;
X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis,
2, 6, Pfizer Inc, 2, 6, UCB, 2, 6.

Abstract Number: 1393

Fully Automated Detection of Active Sacroiliitis in Patients with Axial
Spondyloarthritis: A Machine Learning-Based Analysis Magnetic
Resonance Image

Go-Eun Lee1, Sang-Il Choi1, Jungchan Cho2, Seon Ho Kim3, Geun Young Lee4 and Sang Tae Choi5, 1Department of
Computer Engineering, Dankook University, Seongnam, South Korea, 2School of Computing, Gachon University,
Seongnam, South Korea, 3Integrated Media Systems Center, Viterbi School of Engineering, University of Southern
California, Los Angeles, CA, 4Department of Radiology, Chung-Ang University College of Medicine, Seoul, South Korea,
5Division of Rheumatology, Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul,
South Korea

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster II: Imaging & AS
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

2731



Background/Purpose:Magnetic Resonance Imaging (MRI) is a crucial modality for early diagnosis of active inflammation in
the sacroiliac joint in patients with axial spondyloarthritis (axSpA). This study focused on developing a fully automated clas-
sification model that leverages machine learning to detect sacroiliac joints and determine the presence of bone marrow
edema in MRI.

Methods: We collected 815 MRI slices of sacroiliac joints (SIJs) from 60 axSpA patients and 19 healthy subjects. Active
sacroiliitis was identified by bone marrow edema observed in gadolinium-enhanced fat-suppressed T1-weighted oblique
coronal images. First, a region of interest (ROI) was manually set, and the ResNet18 model was applied to detect bone mar-
row edema automatically. The prediction models were evaluated using 5-fold cross-validation sets. In the second phase, we
introduced a text-guided cross-position attention module (CPAMTG) that integrates cross-attention into the position atten-
tion module (PAM) to localize the ROI automatically. The effectiveness of attention in extracting feature maps was assessed
by comparison with backbone networks (U-Net) and PAM.

Results: The semi-automated model demonstrated commendable performance in detecting bone marrow edema, with
77.48% accuracy, 92.15% recall, 73.43% precision, 74.24% specificity, and an F1 score of 81.74% at the image level. At
the patient level, active sacroiliitis was diagnosed with 96.06% accuracy, 100% recall, 94.84% precision, 86.43% specificity,
and an F1 score of 97.32%. Remarkably, the fully automated ROI patch exhibited higher accuracy (84.73% vs. 77.48%, p
< 0.001) and specificity (85.03% vs. 74.24%, p = 0.004) and maintained or improved performance in comparison to the
semi-automated model, with 92.17% recall, 82.81% precision, and an F1 score of 87.24%.

Conclusion: We presented a fully automated classification model for detecting active sacroiliitis in MRI, which showed
excellent performance. These findings suggest that MRI analysis with machine learning can offer valuable assistance to cli-
nicians, enabling rapid and objective diagnosis of active inflammation in patients with axSpA.

Disclosure: G. Lee: None; S. Choi: None; J. Cho: None; S. Kim: None; G. Lee: None; S. Choi: None.
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Background/Purpose: Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly prescribed as first-line treatment for
symptom relief and inflammation reduction in patients with ankylosing spondylitis (AS). However, long-term NSAID use has
been linked to an increased risk of developing chronic kidney disease (CKD). This study aimed to identify the risk factors,
including cumulative NSAID dosage, associated with CKD in AS patients using data from the National Health Insurance.
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Methods: The incidence of CKD was determined in AS patients diagnosed between May 1, 2016, and December 31, 2019,
using Korean national health insurance data. The cumulative NSAID dosage was assessed using the ASAS NSAID Intake
Score. The ASAS NSAID Intake Score was categorized into four groups based on the score at 3 months, 6 months, and
1-year intervals: = 0, >0 and ≤33.3, >33.3 and ≤66.6, and >66.6. The hazard ratio was used to evaluate the risk of CKD
based on baseline characteristics. A nested case-control analysis was performed to investigate the correlation between
the ASAS NSAID Intake Score during 3 months, 6 months, and 1 year before CKD diagnosis and the development of CKD.

Results: Out of the initial 12,000 AS patients, 120 were identified with CKD. The incidence rate of CKD was 4.64 per 10,000
patient-years. Factors significantly associated with CKD included age ≥60 (Ref. age< 30, HR 3.27, 95% CI 1.49 – 7.17),
Charlson comorbidity index 1–2 (HR 1.65, 95% CI 1.049 – 2.612) and 3–4 (HR 2.27, 95% CI 1.27 – 4.08), hypertension
(HR 2.408, 95% CI 1.595 – 3.634), diabetes mellitus (HR 1.538, 95% CI 1.016 – 2.329), and sulfasalazine (HR 0.682.76,
95% CI 0.47 – 0.99) (Table 1). However, the odds ratios adjusted for comorbidity and medication did not show a correlation
between the 3-month, 6-month, and 1-year ASAS NSAID Intake Scores and CKD. A 1-year ASAS NSAID Intake Score
> 66.6 was associated with a reduced risk of CKD (OR 0.46, 95% CI 0.22–0.94) (Table 2).

Table 1. Hazard ratio of chronic kidney disease by baseline characteristics
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Conclusion: The risk of CKD in AS patients was associated with comorbidities. However, long-term NSAID use may not be
associated with an increased risk of CKD.

Disclosure: B. Koo: None; S. Hwang: None; Y. Kim: None; S. Ahn: None; W. Seo: None.
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Background/Purpose: Physical activity is part of the treatment of axial spondyloarthritis (axSpA), but despite this almost
half of the patients do not meet the required level of physical activity to promote health. (1)Low aerobic capacity (cardiorespi-
ratory fitness) is an important risk factor for cardiovascular disease, morbidity, and mortality. (2) The aim of this study was to

Table 2. Odd ratio between cases and matched controls in 3-months, 6-months, and one-year interval
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evaluate aerobic capacity in patients with axSpA, and to examine differences between patients with low versus high aerobic
capacity.

Methods: Patients with clinical axSpA from a defined area of southern Sweden were cross-sectionally examined and clas-
sified as non-radiographic axSpA (nr-axSpA; ASAS criteria; n=74) or radiographic axSpA (r-axSpA; modified NY or ASAS
criteria; n=112). Aerobic capacity was measured by a submaximal bicycle ergometer test (Åstrand). A value of >28 mL O2

x kg-1 x min-1 (mL O2) is associated with a reduced risk of all-cause mortality, and ≥35 mL O2 is estimated to be an accept-
able level for health in the short term. For health in the long term, a value of 35.1 - 48 mL O2depending on age, is desirable.
(4) Other assessments included spinal mobility, chest expansion, vital capacity (VC), pain sensitivity (by computerized cuff
pressure algometry (3)), radiographic assessments (sacroiliac joints [SI-joints]/modified Stoke Ankylosing Spondylitis Spinal
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Score [mSASSS]), lifestyle habits, health-related quality of life, and standard axSpA outcome measures. Comparisons
between patents with aerobic capacity ≥/< 35 mL O2 were performed by Student’s t-test/Chi-square test, Mann-Whitney
U-test, as appropriate.

Results: Mean aerobic capacity was 33.9 mL O2, with no differences between nr-axSpA and r-axSpA or men and women
(Figure). Only 17% displayed the desirable level of aerobic capacity for health in the long term, and 28% had an aerobic
capacity of < 28 mL O2, indicating a high risk of illness. Patient characteristics, stratified on aerobic capacity ≥/< 35 mL O2

are presented in the Table. Patients with aerobic capacity ≥35 mL O2 were younger, had lower disease activity, better phys-
ical function, and spinal mobility. Aerobic capacity ≥35 mL O2 was further associated with better VC and chest expansion,
and more healthy body mass index (BMI) and dietary habits, while mSASSS showed borderline significance (p=0.067). No
associations were found between aerobic capacity (≥/<35 mL O2) and grade of radiographic changes in the SI-joints, global
health, pain, fatigue, or health-related quality of life. Patients with aerobic capacity ≥35 mL O2 had higher pain tolerance,
while chronic pain was equally common in both groups.

Conclusion: The majority of patients with established axSpA displayed an aerobic capacity indicating a high risk of morbid-
ity. Better chest mobility and vital capacity, as well as healthy BMI and dietary habits were associated with higher aerobic
capacity. These findings emphasize the importance of supporting patients with axSpA to a healthy lifestyle and improved
aerobic capacity by physical exercise. References 1 Mogard. BMC Rheumatol. 2022;6:29 2 Harber. Prog Cardiovasc
Dis. 2017;60:11–20 3 Mogard. J Rheumatol. 2021;48:1672–9 4 Ross. Circulation. 2016;134:e653–e699

Disclosure: E. Lindqvist: None; J. Karlsson Wallman: AbbVie, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5;
J. Sagard: None; T. Olofsson: Merck/MSD, 2, UCB, 2; E. Mogard: AbbVie/Abbott, 6, Novartis, 6.
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Special Focus on the Entheses
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d’anatomía i embriología humana, L’Hospitalet de Llobregat, Barcelona, Spain, 4Universitat de Barcelona - Campus
Bellvitge, Histologia, L’Hospitalet de Llobregat, Barcelona, Spain, 5Universita Cattolica del Sacro Cuore Rome,
Courbevoie, France, 6Instituto Poal de Reumatología, Barcelona, Spain

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster II: Imaging & AS
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: The digital annular pulleys (DAP) are anatomical structures of soft connective tissue organized as
transverse fibers of variable width, thickness, and configuration that overlay the synovial sheath of the flexor tendons. These
structures prevent the flexor tendons from bowing and maintain them in constant relationship with the joint axis of motion.
The thickening of DAP has been described as one of the elementary lesions involved in dactylitis in psoriatic arthritis (PsA)
patients highlighting the importance of functional pulleys in the pathophysiological manifestations of PsA, as a form of func-
tional enthesis. The present study assesses the ultrasonographic, anatomical and histological characteristics of the DAP
anatomical entheses.

Methods: DAP from 20 formalin-embalmed cadaveric hands were assessed with grey-scale ultrasound (US).The US eval-
uations, performed by 2 expert sonographers, included identification, width, and characterization of insertion sites of the
annular pulleys with a newly proposed dynamic maneuver that grants a better exposure of DAP entheses (Figure 1). Then,
dissection was performed from the midcarpal area to the distal end of each finger, second to fifth (Figure 2). Measurements
of the thickness of the DAP were obtained with a digital caliper. Intra and inter-reader reliability was evaluated using Cohen´s
Kappa for all the evaluations. For the histological study, the samples were decalcified using EDTA, sectioned by microtome,
and fixed in buffered formalin for two days and, stained with hematoxylin-eosin. The slides were observed and measured
with a Leica DMD 108 microscope. Quantitative demographic variables were summarized in means and standard deviations
(SD) and qualitative variables in frequencies and percentages (n [%]). Quantitative and qualitative demographic variables

Figure 1. Ultrasound longitudinal scans of the annular pulleys entheses. A) A1 enthesis at the sesamoid bone. B) A2 enthesis in the proximal pha-
lanx. White arrows: Annular pulley entheses. Yellow stars: Dorsal and volar limits of the pulley.
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were compared across groups using Student’s t-test and chi-square and Fisher test, respectively.All tests were two-sided
and p-values < 0.05 were considered statistically significant. Statistical analyses were performed using R studio (program
version RStudio 2022.12.0+353).

Results: The mean age of donors and HC was 81±9 years; range 58–96 years and 11 were females (55%). The mean val-
ues of DAP thickness detected by US were analyzed for each finger. Detailed results are presented in Table 1. The intra-
reader (mean 0.85, Standard Deviation 0.11) and inter-reader reliability (mean: 0.82, 95% confidence interval: 0.81-0.82)
was high. A high correlation between ultrasonographic and anatomical measurements was found (r=0.96). The histological

Figure 2. Anatomical dissection of the fingers exposing DAP from A1 to A5.

Table 1. Mean values of pulleys thickness for all annular pulleys (A1-A5) in fingers II-V.
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description of the DAP shows a well-vascularized outer surface and a fibrocartilaginous component in the inner surface. The
insertion points at the sesamoid or the phalangeal bones demonstrate a diverse nature of the enthesis with fibrocartilaginous
and fibrous areas.

Conclusion: These preliminary results show that DAP have a mixed fibrous and fibrocartilaginous enthesis and US is a valu-
able tool for identifying DAPs’ width and anatomical structures, with good correlation with the histological study.

Disclosure: L. Coronel: None; P. Mandl: AbbVie/Abbott, 5, 6, Bristol-Myers Squibb(BMS), 6, Celgene, 6, Eli Lilly,
6, Janssen, 6, Novartis, 5, 6, Pfizer, 5, Roche, 6, UCB, 5, 6;M.Miguel: None; J. Blasi: None;M. Lopez-Lasanta: None;
S. Marsal: None; M. D’Agostino: None; I. Moller: None.
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Background/Purpose: Upadacitinib 15 mg (UPA), an oral Janus kinase inhibitor, has shown efficacy and tolerability
through 14 weeks in patients (pts) with active radiographic axial SpA (also known as AS), including biological DMARD
(bDMARD)-naive pts and pts with intolerance or inadequate response [IR] to bDMARDs, and in pts with non-radiographic
axial SpA (nr-axSpA).1-3 Sustained clinical response is a crucial treatment target. We evaluated the 52-week sustainability
of clinical responses in pts with active AS and nr-axSpA from the SELECT-AXIS 1 (NCT03178487) and SELECT-AXIS
2 (NCT04169373) trials who achieved week 14 treatment responses.

Methods: This post hoc analysis included adult pts enrolled in SELECT-AXIS 1 (bDMARD-naive AS) or SELECT-AXIS 2 (com-
prises 2 studies conducted under a master protocol: 1 in pts with bDMARD-IR AS and 1 in pts with nr-axSpA). Efficacy mea-
sures included Assessment of SpA international Society 40 (ASAS40) response, ASAS partial remission (ASAS-PR), AS
Disease Activity Score (ASDAS) status (inactive disease [ID] and low disease activity [LDA]) and improvement (clinically impor-
tant or major improvement), achievement of ≤2.0 score on numerical rating scale (NRS) and minimal clinically important differ-
ence (MCID) in total and nocturnal back pain,4 and achievement of ≤1.5 score and MCID in BASFI.5,6 Durability of response
was assessed at week 52 in pts who achieved a response in each efficacy endpoint at week 14 with UPA. No imputation of
missing data was performed. The 95% CIs for durability of response were based on Wald limits without continuity correction.

Results: This analysis included 460 pts (bDMARD-naive AS, n=93; bDMARD-IR AS, n=211; nr-axSpA, n=156). In pts who
achieved ASAS40 response at week 14 (Table), most sustained this response at week 52 (bDMARD-naive AS, 86.7%;
bDMARD-IR AS, 94.4%; nr-axSpA, 93.9%; Fig 1). Similar results occurred in other disease activity measures with pts
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sustaining effects at week 52: ASAS PR (77.1%–92.9% across pt groups), ASDAS-LDA (88.1%–95.2%), ASDAS-ID
(58.3%–100%), ASDAS-CII (93.2%–94.7%), and ASDAS-MI (87.7%–90.9%). At week 52, sustained treatment effects were
also observed on back pain (≤2.0 NRS score: total [80.8%–94.7%], nocturnal [84.2%–88.9%]; MCID: total [91.2%–98.1%];
nocturnal [95.7%–98.1%]) and on BASFI (score ≤1.5: 77.5%–97.4%; MCID: 96.6%–100%; Fig 2). In the bDMARD-IR AS
group, sustainability of more stringent outcomes (ASAS PR, ASDAS-LDA, ASDAS-ID, and BASFI score ≤1.5) were numer-
ically lower vs other pt groups (Fig 1–2).

Conclusion: UPA-treated pts with a clinical response at week 14 experienced a sustained response in improvements in disease
activity, back pain, and physical function at week 52, supporting the long-term efficacy of UPA across the entire axSpA spectrum.

1. van der Heijde D, et al. Ann Rheum Dis. 2022;81:1515–23.
2. van der Heijde D, et al. Lancet. 2019;394:2108–17.
3. Deodhar A, et al. Lancet. 2022;400:369–79.
4. Salaffi F, et al. Eur J Pain. 2004;8:283–91.
5. Wariaghli G, et al. BMC Musculoskelet Disord. 2012;13:40.
6. Kviatkovsky MJ, et al. J Rheumatol. 2016;43:1680–6.

Disclosure: V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake, 2, MSD, 2, 6,
Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; L. Gensler: AbbVie, 2, Acelyrin, 2, Eli Lilly, 2, Fresenius Kabi, 2, Janssen,
2, Novartis, 2, 5, Pfizer, 2, UCB Pharma, 2, 5; M. Rudwaleit: AbbVie, 2, 6, Boehringer Ingelheim, 6, Chugai, 6, Eli Lilly,
2, 6, Janssen, 6, Novartis, 2, 6, Pfizer, 6, UCB Pharma, 2, 6; F. Ganz: AbbVie, 3, 11; S. Chen: AbbVie, 12, Provided sta-
tistical analysis support funded by AbbVie, Bristol Myers Squibb, 12, Spouse is an employee, Tigermed-BDM Inc., 3;
J. Stigler: AbbVie, 3, 11; A. Schmagel: AbbVie, 3, 11; X. Baraliakos: AbbVie, 2, 5, 6, Bristol Myers Squibb, 2, 6, Cel-
gene, 6, Chugai, 2, 6, Merck, 6, MSD, 2, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6.
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Background/Purpose: Deep learning has achieved wide applications in different areas of medical imaging analysis. Limited
studies have explored the use of deep learning for imaging interpretation in axial spondyloarthritis (SpA). This study aims to
develop a deep learning algorithm for the detection of active spinal inflammation in short tau inversion recovery (STIR)
sequence magnetic resonance imaging (MRI) in patients with axial SpA.

Figure 1: The process of the generation of a ’fake-color’ input image and the paired input label. The Blue arrow points to the ’fake-color’ image. The
orange arrow points to the original image. The blue box shows the zoom-in view.
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Methods: A total 330 patients with axial spondyloarthritis (SpA) were recruited. STIR MRI of the whole spine and clinical data
were obtained. Spinal inflammation was defined by the presence of an active inflammatory lesion on the STIR sequence.
Regions of interests (ROIs) were drawn outlining the active inflammatory lesion. ’Fake-color’ images were constructed to
mimic adjacent MRI slices (figure 1). Images from 270 patients and 60 patients were separated into the training/validation
and testing sets, respectively (table 1). Deep learning algorithms were developed using attention-Unet. The performance
of the neural network was compared to the image interpretation by a general radiologist blinded to the ground truth.

Table 1: Baseline characteristics of the training and validation cohort.

Table 2: Sensitivity and specificity of deep neural network and radiologist in image level and individual spinal vertebral part.
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Results: Active inflammatory lesions were identified in 2891 MR images and were absent in 14590 MR images. The sensi-
tivity and specificity of the derived deep neural network were 0.80±0.03 and 0.88±0.02, respectively. The Dice coefficient of
the truth-positive lesions was 0.55±0.02. The area under the curve of the receiver operating characteristic (AUC-ROC) curve
of the algorithm was 0.87±0.02. The performance of the developed deep neural network was comparable to the interpreta-
tion of a general radiologist with similar sensitivity and specificity (table 2).

Conclusion: A deep neural network was developed to detect spinal inflammation in axial SpA with performance comparable
to a general radiologist.

Disclosure: S. Chan: None; Y. Lin: None; H. Chung: Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Pfizer, 6; K. Lee: None;
P. Cao: None.
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Background/Purpose: Ankylosing Spondylitis (AS) is associated with an increased risk of cardiovascular disease, partly
due to systemic inflammation, and an increased risk of vascular mortality. Since the late 1990s, biologic and targeted ther-
apies have improved outcomes in immune-mediated inflammatory diseases. We sought to investigate cardiovascular mor-
tality trends in AS in the USA in the era of biologic therapies.

Methods: This retrospective cohort study used the Multiple Cause of Death files maintained by the National Center for
Health Statistics. The data set contains death certificates for US residents, in which the underlying cause of death is ascer-
tained by the treating physician in the section on the cause of death on the certificate. Each certificate identifies demographic
information, a single underlying cause of death, and up to 20 additional contributory causes of death. We investigated tem-
poral trends of proportionate cardiovascular mortality, defined as the number of cardiovascular deaths (the underlying cause
of death: International Classification of Diseases, version 10 [ICD10]: I00-I99), divided by the number of all-cause mortality, in
patients with AS (defined in multiple causes of death: ICD10 code M45) between 1999 and 2020. Spearman’s correlation
test was used for trend analysis, and the Chi-square test was used for comparisons.

Results: 4,405 deaths in subjects with AS occurred during the study period, with an age-adjusted mortality rate of 7 per
10 million people. Overall, 984 (22%) died of cardiovascular causes. The mean age of cardiovascular mortality was 73 years.
The proportionate cardiovascular mortality decreased from 34% in 1999 to 21% in 2020 (trend P< 0.001), Figure 1. Propor-
tionate cardiovascular mortality was similar in men and women (23% vs. 20%, P=0.08) and in Black and White individuals
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(25% vs. 22%, P=0.47). The most common cardiovascular causes were ischemic heart disease (51%), hypertension and its
sequelae (12%), heart failure (7%), stroke (5%), arrhythmia (4%), aortic valve disease (3%), and others (16%).

Conclusion: This national study of death certificate data showed a significant reduction in proportionate cardiovascular
mortality in AS in the USA in the era of biologic and targeted therapies. Mechanistic prospective cohort studies are needed
to understand the impact of biological therapies on cardiovascular risk in AS.

Disclosure: A. Daoud: None; S. Al-Kindi: None; M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Novartis,
2, Pfizer Inc, 2, UCB, 5.
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Background/Purpose: ASDAS-CRP is a composite score that measures disease activity in axial spondyloarthritis (axSpA)
and is based on patient-reported outcomes and objective measures of inflammation. An ASDAS-CRP score of < 1.3 indi-
cates inactive disease in axSpA clinical trials and is considered equivalent to clinical remission. We hypothesized that achiev-
ing ASDAS-CRP< 1.3 is not feasible in clinical practice. We aimed to evaluate the proportion of patients achieving inactive
disease compared to low disease activity (ASDAS< 2.1) with axSpA.

Figure 1. Proportionate Cardiovascular Mortality in Ankylosing Spondylitis from 1999 to 2020
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Methods: Our PICO question was what proportion of patients with axSpA could reach inactive disease status com-
pared to low disease activity in the treatment group in clinical trials with Biologics and targeted disease-modifying
agents. A comprehensive literature search was conducted using electronic databases, including PubMed, Embase,
and Cochrane Library, and screening the EU clinical trial registry to identify relevant studies published until May
2023. Clinical trials reporting inactive disease and low disease activity were included. The studies included patients with
both radiographic and non-radiographic axSpA treated with different biologic therapies (TNF-i, IL-17-i, JAK-i). The risk
of bias was assessed using the Cochrane risk of bias tool. Two independent reviewers screened the articles, and the
senior author did conflict resolution. Data were extracted and analyzed using forest plot to compare odds ratios (95%
CI). Study heterogeneity was assessed using I2. All analyses were performed using R Statistical Software meta pack-
age (v4.2.1; R Core Team 2022).

Results: Twenty-six clinic trials (randomized and open-label extensions) were identified (PRISMA flow chart attached) with
5024 patients included in the meta-analysis. The proportion of patients reaching inactive disease status in the treatment
group at 12-24 weeks was 18% (95% CI:0.16-0.19), and at 52-104 was 24% (95% CI: 0.23-0.26). (Figures 1A and 1B).
The odds of achieving inactive disease was 0.28 compared to low disease activity in the treatment group (95% CI
0.22-0.34) (Figure 2A)

Conclusion: The proportion of patients with axSpA achieving inactive disease status was low, suggesting that achieving
inactive disease status may be an overarching goal. Hence the definition of clinical remission may need to be revisited with
a more feasible outcome.

PRISMA Flow chart
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Figure 1A. Overall rate of inactive disease in the intervention group in studies ranging from 12-24 Figure 1B. Overall rate of inactive disease in the
intervention group in studies ranging from 52-104 weeks
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Disclosure: S. Abi Doumeth: None; O. Pamuk: None; M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly,
2, Novartis, 2, Pfizer Inc, 2, UCB, 5.
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Background/Purpose: A feasible, widely accepted, comprehensive disease activity measure is needed for daily use in pso-
riatic arthritis (PsA). Current measures are either complex (Psoriatic Arthritis Disease Activity Score (PASDAS) and strict
(Minimal Disease Activity ((MDA)) for use in daily practice or only joint-oriented (DAPSA). To address this, the 3-item VAS
(3VAS) and 4-item VAS (4VAS) were developed. This study investigates the association between 3VAS/4VAS and radio-
graphic progression in early PsA patients. Our aim is to evaluate 3VAS/4VAS having association in terms of radiographic
progression over 3 years in early PsA.

Methods: Data were from the DEPAR study which consists of newly diagnosed PsA patients. Radiographic changes were
graded with the modified Total Sharp Score (mTSS) for PsA chronologically by two independent assessors. The radio-
graphic progression was defined as a change in mTSS >0.7 (SDC) at any time in 3 years of follow-up. The 3VAS consists
of a physician’s global VAS, the patient global VAS, and the patient skin VAS. The 4VAS has comprised of a physician global
VAS, patient pain VAS, patient joint VAS, and patient skin VAS. Reaching low disease activity (LDA) at 6 months was

Figure 2A Odds of achieving inactive disease compared to low disease activity in intervention group. All studies including both ASDAS<1.3 and
ASDAS<2.1 as outcomes.
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determined as 3VAS(< 2.4), 4VAS(< 2.8), and DAPSA (≤14). Comparisons between groups were made by Student’s t-test,
chi-squared test, or ANOVA. The generalized linear model (GLM) and the Generalized Linear Mix Model (GLMM with a sub-
type of negative binomial regression analysis) were adjusted for baseline determinants(age, gender, time (visit time), mTSS,
CRP, and biological use at any time point).

Results: In comparing the two groups, a total of 476 patients were included, with 71 patients in the progressive group and
405 patients in the non-progressive group (Table 1). During the first 2-year period, the non-progressive and progressive
groups showed similar patterns in terms of disease activity scores. However, in the 2nd year, there was a notable change:
the progressive group surpassed the non-progressive group in terms of 3VAS, 4VAS, and DAPSA levels (at 3rd year non-
prog. vs prog. (mean(S.D.)); 3VAS: 1.75(1.62) vs 2.17(1.64), 4VAS: 2.03(1.76) vs 2.40(2.00), DAPSA: 7.58(5.88) vs 10.4
(9.30)) (Figure 2).

Even though patients who achieved LDA according to 3VAS, 4VAS, and DAPSA at 6 months had fewer radiographic
changes in 3 years, there were no found significant differences (Figure 1).

For longitudinal analysis, 1.758 mTS scores were included from 4 different time points. The generalized linear mixed-effects
model showed that there was no significant association between 3VAS/4VAS or DAPSA levels and radiographic changes
over time (Figure 2).

Table 1: Baseline Characteristics of Groups

Figure 1. Predicted change in mTSS values over 3 years according to the achievement of LDA at 6 months with GLM results.
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Conclusion: No significant association was observed between the 3VAS and 4VAS measures and radiographic damage in
our longitudinal real-world cohort of early PsA patients. This lack of association is likely attributed to the relatively low radio-
graphic progression observed in this cohort rather than being solely influenced by the measures themselves. Furthermore,
the articular-oriented measure DAPSA also exhibited no significant association with radiographic damage in early PsA
patients.

Disclosure: G. Koc: None; M. Kok: None; J. Luime: None; i. Tchetverikov: None; W. Tillett: AbbVie, 2, 5, 6, Amgen,
2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, GSK, 2, 5, 6, Janssen, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Ovo Pharma, 2, 5,
6, Pfizer, 2, 5, 6, UCB Pharma, 2, 5, 6; F. Kasiem: None; L. Korswagen: None; J. Bijsterbosch: None; Y. Goekoop-
Ruiterman: None; M. van oosterhout: None; P. Baudoin: None; P. Kok: None; r. Dolhain: None; m. vis: AbbVie,
2, 5, 6, Amgen, 2, 5, 6, Dutch Arthritis Foundation, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, UCB, 2, 5, 6.
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Figure 2. Observed means of A.3VAS, B.4VAS, and C.DAPSA over 3 years according to radiographic progression with GLMM results.
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Background/Purpose: The Canadian 24-Hour Movement Guidelines were recently published in 2022 and integrate
evidence-based targets for physical activity, sleep and sedentary behaviours, with recommendations regarding duration,
intensity and quality of each activity to achieve health outcomes in adults aged 18-64 years. The purpose of this study
was to determine if patients diagnosed with axial spondyloarthritis (axSpA) are meeting these guidelines. The specific objec-
tives were to: 1) profile moderate-vigorous physical activity (MVPA); 2) profile sedentary behaviours and sleep patterns and
3) evaluate discrepancy between objective and subjective measures of activity and sleep.

Methods: Participants with axSpA (meeting ASAS criteria) attending an urban academic rheumatology clinic were provided
a wrist-mounted accelerometer, worn for 24 hours over a consecutive 7-day period. The average data validated for a 75%
wear-time was used for analysis and included time spent in MVPA per week; time spent in sedentary activity per 24 hours,
and sleep/wake duration per 24 hours. Participants completed the International Physical Activity Questionnaire to measure
subjective physical activity engagement and a 7-day sleep log to subjectively evaluate sleep quality. Univariate statistics were
used to create profiles aligned with the guideline’s core recommendations.

Results: Out of 41 people with axSpA who participated in the study, 37 (90%) had validated accelerometer data.Most par-
ticipants were male (56.7%); mean age of 46.0 years (SD 12.6); mean disease duration 23.9 years (SD 11.4); mean Bath
Ankylosing Spondylitis Disease Activity Index was 3.2 (SD.1); mean Bath Ankylosing Spondylitis Functional Index was 2.6
(SD 2.2). 35.1% had a history of peripheral joint involvement; 56.7%were receiving biologic treatment; 51.3%were receiving
non-steroidal anti-inflammatories.All of the cohort met the MVPA targets of a minimum of 150 minutes of MVPA per week
(mean 978.5 minutes, SD 387.9) and sedentary behaviour limits of no more than 8 hours daily (mean 5.0 hours, SD 0.9).Only
37.8% of participants met the sleep target of 7 to 9 hours of sleep (mean 6.4 hours, SD 2.0), with multiple disruptions per
sleep period (mean 17.7, SD 7.1), indicating poor sleep quality. Participants tended to underestimate their subjective
engagement in physical activity and overestimate sleep quality.

Conclusion: The results of this study suggest people with axSpA are highly engaged in physical activity and demonstrate
minimal sedentary behaviour, both which exceed recommended activity guidelines. These results are considerably higher
when compared to the literature. There is discrepancy between subjective and objective measures of activity and sleep.-
Sleep quantity and quality are of significant concern, with few people with axSpA meeting recommended targets.Further
study that examines sleep-wake patterns, understanding of sleep physiology in this patient population and potential man-
agement strategies are recommended to address sleep deficiency in people with axSpA.

Disclosure: L. Passalent: AbbVie/Abbott, 6, Novartis, 6, UCB, 2, 5; T. Ko: None; Y. Deng: None; S. Mathur: None;
M. Abovsky: None; I. Jurisica: None; N. Haroon: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis, 2, UCB Pharma, 2;
R. Inman: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis, 2, Sandoz, 2.
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Background/Purpose: Sacroiliitis is a main radiographic finding in axial spondyloarthritis (axSpA) - the inflammatory rheu-
matic disease with a strong genetic background. The aim of this study was to evaluate the presence of sacroiliitis in first-
degree relatives of patients with ankylosing spondylitis (AS) and to determine fulfilment of Assessment of SpondyloArthritis
international Society (ASAS) classification criteria for axial and/or peripheral spondyloarthritis (SpA), and the clinical diagnosis
of SpA.

Methods: One hundred subjects without a previous rheumatological diagnosis with a first-degree relative treated for AS
were included in the study. Clinical data were collected and rheumatological examinations were performed by trained rheu-
matologists. Magnetic resonance imaging (MRI) of the sacroiliac joints (SIJ) was read by a trained rheumatologist who was
blinded to all patient data. Subjects were further divided into both SpA (according to ASAS classification criteria and clinician
opinion) and non-SpA subgroups.

Distribution of the first degree relatives according to the diagnosis of spondyloarthritis
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Results: We detected active sacroiliitis defined by MRI in 13 subjects who were further diagnosed with axSpA, 7 (54%) of
whom already had advanced radiographic changes on conventional radiographs of the sacroiliac joints. In addition, active
sacroiliitis was also present in 4 individuals who did not have back pain. The data are shown in Figure 1. A total of 26 subjects
met ASAS classification criteria for SpA, of which the diagnosis of SpA was confirmed in 14 subjects (13 subjects met ASAS
classification criteria for axial and 1 subject for peripheral SpA). In addition, 12 individuals met the clinical arm of the ASAS
classification criteria for axSpA, but were not diagnosed with axSpA in the clinicians’ opinion. Analysis of clinical characteris-
tics showed a significant difference in CRP and BASDAI between the SpA vs. non-SpA subgroups (8.8 (±10.5) vs. 2.3 (±4.1)
mg/l, p=0.0048, and 3.1 (±1.8) vs. 1.76 (±1.78), respectively). Individuals diagnosed with SpA were more likely to be HLA-
B27 positive and had inflammatory back pain compared to the non-SpA subgroup (87% vs. 43%, p=0.0069 and 57%
vs. 9%, p=0.0002, respectively). Individuals who were not diagnosed with SpA but met the clinical arm of the ASAS classi-
fication criteria for axSpA were excluded from the analysis. Other clinical characteristics and differences between subgroups
are shown in Table 1.

Conclusion: In this cross-sectional study, 17% of first degree relatives of patients with AS had MRI- defined sacroiliitis, how-
ever not all of them were diagnosed with SpA due to the absence of back pain. A quarter of the subjects with first-degree AS
relative met the classification criteria for SpA, and 14% were diagnosed with SpA based on physician opinion.

Disclosure: K. Bubova: None; L. Hasikova: None; K. Mintalova: None; M. Gregova: None; S. Forejtova: None;
L. Senolt: None; K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Egis, 2, 6, MSD, 2, 6, Pfizer,
2, 6, Roche, 2, 6, UCB, 2, 6.
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Factor H-related protein-5 Exacerbates Pathological Bone Formation of
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Patient characteristics and subsets differences
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Background/Purpose: The complement factor H-related protein-5 (FHR-5), a member of the human factor H protein fam-
ily, enhances complement activation. The influence of complement activation on bone and joint was recognized in bone frac-
ture healing, arthritis, and osteomyelitis. Recently, FHR-5 has been linked to eye, kidney, infection, cancer and autoimmune
diseases. FHR-5 was also significantly up-regulated in proteomic analysis of serum and synovial fluid for ankylosing spondy-
litis (AS). Hence, we aimed to evaluate whether FHR-5 exacerbates bone inflammation and ectopic formation of AS.

Methods: The study included 65 patients with AS and 25 healthy controls (HC). Collected sera were divided into three groups
according to HC, two AS groups (low CRP and high CRP) based on the CRP 0.8. Human TNF, IL6, IL-17, IL-23, and FHR-5 in
three groups were measured with ELISA and human FHR-5 levels were compared to TNF, IL-6, IL-17, and IL-23 levels. In
addition, soluble FHR-5 proteins were administered with Curdlan-injected SKG mice 2 time for a week and monitored for
5 weeks In vivo model. Foot and ankle were evaluated by micro-CT, Hematoxylin and Eosin for histological observation, and
Safranin O for cartilages. Moreover, these finding were further assessed in the AS-osteoprogenitor In vitro model.

Results: In consistent with human data, proinflammatory cytokines (TNF, IL-6, IL-17A, and IL-23) and FHR-5 were elevated in
AS group compared to HC group. FHR-5 levels were not significantly correlated with proinflammatory cytokines, whereas
FHR-5 levels in AS were only positively correlated with the high CRP group. Notably, treatment with soluble FHR-5 has no
effect on clinical arthritis scores and thickness at hindpaw in Curdlan-injected SKG, but significantly increased the ectopic bone
formation at the calcaneus and tibia bones of ankle as revealed by micro-CT image and quantification. Basal FHR-5 expression
was upregulated in AS-osteoprogenitors compared to control cells. Also, treatment with FHR-5 remarkedly induced bonemin-
eralization status of AS-osteoprogenitors during osteogenic differentiation accompanied by MMP13 expression.

Conclusion: We provide the first evidence demonstrating that FHR-5 can exacerbate pathological bone formation of
AS. Therapeutic modulation of FHR-5 could be promising for future treatment of AS.

Disclosure: C. Son: None; J. Lee: None; S. Jo: None; T. Kim: None.
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Background/Purpose: The identification of axial spondyloarthritis (axSpA) remains challenging. The initial presentation is
not always immediately apparent as an inflammatory disease, potentially leading to years of delay in diagnosis. Our hypoth-
esis is that the delay is worse in African American (AA) patients who have a lower disease prevalence of axSpA and lower
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frequency of HLA-B27 positivity compared to other racial groups. This retrospective study assessed whether AA patients
experience a longer delay in diagnosis from symptom onset to diagnosis of axSpA compared to other ethnic cohorts, and
whether they exhibit any significant differences in disease characteristics.

Methods: All adult rheumatology patients evaluated between 2012-2022 with a diagnosis code for ankylosing spondylitis,
sacroiliitis, undifferentiated spondyloarthritis, or inflammatory back pain were enrolled. Variables collected include age at
diagnosis (years, yrs), time to diagnosis (months, m), ethnicity, sex, HLA-B27 status, CRP at diagnosis (mg/L), history of
IBD, psoriasis, uveitis, and family history of axSpA. All enrolled subjects had to have radiographic and/or MRI evidence of
sacroiliitis. Fisher’s exact test and Mann-Whitney test were performed to compare categorical variables and non-parametric
continuous variables respectively, and a multivariate logistic regression analysis was performed to identify independently
associated variables with studied outcomes.

Results: 29 AA and 100 sex-matched non-AA subjects were enrolled. The median time to diagnosis from symptom onset
was similar at 36 m for both groups. The AA group was older at diagnosis (median 38 yrs [interquartile range {IQR} 26 –

48 yrs] vs 29 years [IQR 23 – 37 yrs], p = 0.03) with higher CRP (15 mg/L [IQR 6 – 32 mg/L] vs 4 mg/L [IQR 2 – 10.5
mg/L], p = 0.001), and lower HLA-B27 positivity rate (36.8% vs 70.5%, p = 0.008). Due to the difference in age at diagnosis,
subjects diagnosed at 45 years of age or older were compared to those diagnosed at a younger age. Those diagnosed at an
older age had higher proportions of AA subjects (42.3% vs 17.5%, p = 0.015) and HLA-B27 positivity (70.4% vs 31.2%,
p = 0.004). A multivariate logistic regression analysis showed that older age at diagnosis (≥45 yrs) was associated with neg-
ative HLA-B27 (Odds Ratio [OR] 5.94, 95% Confidence Interval [CI] 0.52 – 7.61) but not with ethnicity. It was also linked to
time to diagnosis but the effect was minimal (OR 1.01, CI 1.004 – 1.017).

Conclusion: The time to diagnosis was similar between AA and non-AA groups. However, AA subjects were statistically
older at diagnosis; whether this implies a delay in diagnosis or a different disease phenotype is not clear. In addition, AA sub-
jects had a statistically higher degree of CRP elevation and lower HLA-B27 positivity rates. Through a multivariate analysis,
older age at diagnosis was associated with negative HLA-B27, and this effect negated the relationship between race and
age of diagnosis. Further research is needed to understand the interplay between CRP levels, HLA-B27 positivity and race
in terms of disease characteristics vs delay in diagnosis.

Disclosure: J. Byun: None; H. Vitzthum von Eckstaedt: None; K. Ko: Aurinia Pharmaceuticals, 1; R. Jan: Janssen, 6.
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Background/Purpose: AS is an inflammatory disorder of the axial skeleton and can cause complications including disabling
joint damage. Nearly 20% of people with AS are on Medicare disability insurance1. Major adverse cardiovascular events
(MACE) are the leading cause of death in AS2. Despite the high prevalence of disability in AS, these patients are understu-
died1 and may be different than similarly aged commercially insured patients. We sought to compare MACE incidence tem-
poral trends in AS patients who are beneficiaries of Medicare disability insurance against those with commercial insurance in
order to understand the excess risk for CVD events in disabled patients.

Methods: We conducted a retrospective longitudinal analysis from 2007-2019 using the Medicare Fee-for-Service and
MarketScan claims databases. Subjects were identified by having ≥ 2 AS International Classification of Diseases (ICD)-
9/10 diagnosis codes in outpatient visits with age between 18 and 64 years. MACE was defined as an incident hospitalized
myocardial infarction or ischemic stroke and identified by validated ICD 9/10 diagnosis codes. Patients with prior MACE
were excluded3. We reported demographics, cumulative raw incidence/1000 person and determined incidence rate ratios
for disabled Medicare enrollees versus commercially insured AS patients. We displayed incidence trends and calculated
yearly annual percentage change (APC) based off end-of-year cutpoints; significance was determined using the Monte Carlo
Permutations method. SAS v9.4 and Joinpoint Trend Analysis v5.0 software were used for analyses; p < 0.05 determined
statistical significance.

Results: The total number of AS patients eligible for analysis was 1,097,297 from Medicare and 2,258,212 from Market-
Scan. Incident MACE was identified in 10,494 subjects in Medicare and 8,860 individuals in MarketScan. The mean age in
years at which MACE occurred was 54.8 and 53.3 in patients with Medicare and MarketScan, respectively. Most patients
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with MACE were female and White (Table 1). In the disabled Medicare cohort, the incidence of MACE ranged from
7.7-11.5/1000 patients. This cohort showed a significant decrease in incidence from 2007-2014 (-4.1 APC), then a signifi-
cant increase from 2014-2017 (14.0 APC), then no significant difference from 2017-2019 (Figure 2b). In the MarketScan
cohort, the incidence of MACE was between 3.2-4.7/1000 patients and there was a non-significant upward trend (3.4
APC) in the MACE incidence rate (Figure 1c). The incidence rate ratio compared disabled Medicare enrollees with AS to
commercially insured AS patients ranged from 2.2-3 (Table 2).

Figure 1. Incidence rate trend of Myocardial infarction and ischemic stroke in AS patients. Panel A: Raw incidence/1000 patients enrolled in Medi-
care (dark, solid line) versus MarketScan insurance (dashed line). Panel B: JoinPoint analysis of the raw incidence trend for Medicare patients. The
single asterisk (*) displayed under the trend line shows a significant decrease in incidence (-4.09 APC) from 2007-2014 while the double asterisk
(**) depicts a statistically significant increase in incidence (14.00 APC) from 2017-2019. Panel C JoinPoint analysis of the raw incidence trend for
commercially or privately insured MarketScan patients. There was no statistically significant difference in the incidence trend.

2757



Conclusion: Disabled AS patients younger than age 65 years with Medicare experienced a 2-3-fold higher incidence of
MACE compared to younger commercially insured patients; unexpectedly, the group of AS patients experiencing MACE
events was made up of a high percentage of women. Incidence trend for MACE differed for both groups and did show signs
of increase, though not significant. Our future research is to understand why there is a difference between the groups,
including differences in the prevalence comorbidities, socioeconomic status, treatment patterns, and healthcare access.

Disclosure: R. Sen: None; J. Leach: None; M. Danila: Horizon, 5, Pfizer, 5, RheumNow, 2, UCB, 2; F. Xie: None;
J. Singh: Other, 2, 6, 11, 11, 12, Adaptimmune Therapeutics, GeoVax Labs, Pieris Pharmaceuticals, Enzolytics Inc.,
Seres Therapeutics, Tonix, Charlotte’s Web, 12, Atai life sciences, kintara therapeutics, Intelligent Biosolutions, Acu-
men pharmaceutical, TPT Global Tech, Vaxart pharmaceuticals, Atyu biopharma, 12, speaker’s bureau of Simply
Speaking, other, 12, received institutional research support from Zimmer Biomet Holdings. JAS received food and bev-
erage payments from Intuitive Surgical Inc./Philips Elec, Other, 12, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med,
Two labs Inc., Adept Field Solutions, Clinical Care options, Clearview healthcare partners, Putnam; L. Caplan: None;
I. Navarro-Mill�an: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and
Company, 2, 5, Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5.
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Background/Purpose: Presenteeism is associated with lower work satisfaction and future sick leave in axial spondyloar-
thritis (axSpA). It is generally assessed as a continuous variable; however, despite a lower precision, categorical variables
are more meaningful in routine practice.
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Our objectives were: 1) To identify thresholds of presenteeism instruments that reflect unacceptable work status in patients
with axSpA and whether those thresholds could predict future adverse work outcomes, 2) to compare the performance of
these thresholds with thresholds from traditional outcomes for axSpA and 3) to understand whether thresholds are stable
across contextual factors.

Methods: We used data from the 1-year multinational prospective study on Patient-Reported Outcomes in Employment
Study in Ankylosing Spondylitis (AS-PROSE). Thresholds to determine when patients consider themselves in ’unacceptable
work status’ were calculated at baseline for 4 presenteeism instruments (Work Productivity and Activity Impairment ques-
tionnaire -WPAI-, Quality and Quantity method -QQ-, Workplace Activity Limitations Scale -WALS- and Work Limitations
Questionnaire -WLQ 25-); and for BASDAI and BASFI.

We performed receiver operating characteristic (ROC) analysis using as external criteria the Patient Acceptable Work State
(PAWS) question 1, addressing ability to perform your current job satisfactorily. We used different approaches (75th percen-
tile, Youden index, Liu method, nearest to 0.1) to determine the optimal cut-off, while balancing over-under diagnosis. Tem-
poral validation was assessed by applying the thresholds in different timepoints. Influence of context (age, gender, nature of
work, symptom duration) was explored in subgroup analyses.

2759



Finally, accuracy of thresholds to predict "future adverse work outcome" throughout 12 months (defined as sick leave or
long-term disability) was assessed.

Results: A total of 366 patients were included: 72% males, mean age 43 (SD 10), with a mean symptom duration of 18.2
(11) years. 15% of the patients considered themselves in an unacceptable work status, and 6% had at least one adverse
work outcome during the 12 months.

The optimal thresholds of the presenteeism instruments that reflect an unacceptable work status are expressed in the table.
BASDAI and BASFI performed similarly to the presenteeism instruments (Figure). Across numerous contextual factors the
thresholds were stable, expect for some underdiagnoses among women and persons with a physical loading job by
WPAI-, QQ- , BASDAI- and BASFI-thresholds.

The threshold accuracy to predict adverse work outcome over 12 months was similar across all the presenteeism instru-
ments (68-76% of correctly classified patients), except for the QQ (< 60%). BASDAI and BASFI also performed slightly
worse (66-67%).

Conclusion: Thresholds for presenteeism and health status representing unacceptable work status have been established,
showing stability across contextual factors. Threshold for QQ were insufficiently accurate and for BASDAI and BASFI were
slightly worse although acceptable. The capacity of these thresholds to predict future adverse work outcome was somehow
lower for all instruments.

Disclosure: D. Capelusnik: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Sanofi, 2, UCB Pharma, 2, 5; E. Nikiphorou: AbbVie/Abbott, 6, Celltrion, 6, Eli Lilly, 6, fresenius, 6, Galapagos,
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Background/Purpose: Although previous studies suggested that physical functioning is largely driven by disease activity in
patients with spondyloarthritis (SpA), its relationship to radiographic progression has not been thoroughly investigated. The
aim of this study was to investigate whether the effect of disease activity on physical function varies according to the radio-
graphic progression in SpA patients.

Methods: This cross-sectional study used baseline data from the patients in a single-center, prospective cohort of SpA. Dis-
ease activity was assessed through Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and the Ankylosing Spon-
dylitis Disease Activity Score (ASDAS). Physical function was measured using Bath Ankylosing Spondylitis Functional Index
(BASFI) and functional impairment of the patients was defined as BASFI ≥4. Radiographic progression of SpA was assessed
using modified Stoke Ankylosing Spondylitis Spine Score (mSASSS). Clinical factors related to functional impairment of the
patient were investigated using logistic regression analysis.

Results: A total of 221 patients were analyzed. Mean (SD) age at baseline was 43.4 (14.1) yeas and 176 (79.6%) were male.
Mean (SD) disease duration of the included patients was 7.5 (9.5) years. Remission or low disease activity (LDA, ASDAS-
CRP < 2.1) was achieved in 149 (67.4%) patients. Mean (SD) mSASSS was 19.5 (20.6) and 96 (43.4%) patients had at least
one syndesmophyte on baseline spinal radiographs.

At the baseline, functional impairment was present in 41 (18.6%) patients. Univariable analysis showed that older age at
diagnosis, shorter disease duration based on two years, and higher ASDAS-CRP were associated with functional impair-
ment. Although the effect of ASDAS-CRP on the outcome was consistent in the multivariable analysis (adjusted OR 2.46
[95% CI 1.70-3.58]), it was significantly different according to the severity of radiographic progression (P value for interac-
tion = 0.001). In the absence of bridging syndesmophyte, increase in ASDAS-CRP was associated with more frequent func-
tional impairment (adjusted OR 5.12 [2.61-10.05]). By contrast, in the subgroup of patients with bridging syndesmophyte,
ASDAS-CRP did not increase the likelihood for functional impairment (adjusted OR 1.14 [0.70-1.86]). In fact, in the subgroup
without bridging syndesmophyte, no patient with LDA showed a functional impairment. However, in advanced patients with
bridging syndesmophyte, the rate of functional impairment was 23.8% despite achieving LDA. (Figure 1)

Conclusion: In the presence of advanced radiographic progression, low disease activity was not significantly associated
with less functional impairment in patients with SpA, which suggests that early diagnosis and optimal treatment are critical
for better physical function.
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Background/Purpose: Distinguishing patients with axial spondyloarthritis (axSpA) from patients with other causes of
chronic back pain remains a challenge. The lack of reliable biomarkers contributes to the diagnostic delay in axSpA.
Recently, macrophage migration inhibitory factor (MIF) has been proposed as a candidate diagnostic and prognostic bio-
marker. MIF is a proinflammatory cytokine that was shown to be upregulated in several autoimmune/inflammatory diseases
including axSpA. The putative role of CD8+ T cells in axSpA pathogenesis suggests further that serum markers of cytotox-
icity might have value as biomarkers in axSpA. The goal of this study was to compare serum levels of MIF and other candi-
date serum proteins in patients with axSpA and controls.

Methods: Study subjects were recruited from our hospital’s Orthopedic and Arthritis Center. Four cohorts were compared:
healthy controls (HC), patients with chronic low back pain without axSpA (cLBP), axSpA patients not on a biologic (axSpA/-),
and axSpA patients treated with a TNF inhibitor (axSpA/TNFi). Study subjects were matched for age, sex and genotyped for
HLA-B27 (Table 1). All axSpA patients fulfilled modified New York criteria for ankylosing spondylitis or the 2009 ASAS criteria
for axSpA. Serum was evaluated using the LEGENDplex Human CD8/NK panel (BioLegend) for thirteen markers including
IL-17A, IL-6, TNF, granzyme B, and perforin. CRP and MIF were evaluated by DuoSet ELISA (R&D Systems).

Results: The severity of back pain in the cLBP controls and axSpA/- patients was comparable (BASDAI Q2 mean 5.0±1.9
vs. 5.0± 3.0). axSpA/- patients had higher back pain, BASDAI and ASDAS scores than axSpA/TNFi patients consistent with
higher disease activity in the biologic naïve group. Serum CRP values were significantly higher in axSpA/- patients compared

Study subject characteristics.
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with HC, cLBP controls, and axSpA/TNFi patients (P= 0.01, P=0.0029, P=0.004 respectively) (Figure 1A). Serum MIF levels
were not statistically different across all four groups (P= 0.8069) (Figure 1B). Additionally, there were no statistically signifi-
cant differences between the groups for any of the markers included in the LEGENDplex Human CD8/NK panel.

Conclusion: The strength of this study is the comparison of well-characterized groups of axSpA patients with/without bio-
logic therapy and controls including patients with cLBP. In contrast to a previous study, we did not find differences in serum
MIF levels between axSpA patients and controls. Of the evaluated serum biomarkers, only CRP values correlated with active
axSpA. Our results underscore the need for more research into diagnostic biomarkers in axSpA.

Disclosure: C. Bauchiero: None; S. Sinnappan: None; J. Ermann: AbbVie, 2, 5, Boehringer Ingelheim, 5, Janssen,
2, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2.

Serum levels of (A) CRP (mg/L) and (B) MIF (pg/mL) in healthy controls (HC), chronic low back pain (cLBP) controls, axSpA patients not on a bio-
logic (axSpA/-) and axSpA patients on a TNF inhibitor (axSpA/TNFi). Error bars represent mean ± SD, P values by ANOVA with post hoc Tukey’s.
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Background/Purpose: Early diagnosis of axial spondyloarthritis (AxSpA) remains a challenge in the management of this
condition worldwide. Over the last decade, there remains a significant delay in the diagnosis of the condition. The delay is
8-10 years from symptom onset in Europe. This is contributed by the lack of awareness of the condition, unstructured refer-
ral pathways and limited access to diagnostic tests such as MRI. The delayed diagnosis leads to increased complications
from AxSpA, delays in treatment and poorer long-term outcomes. Multiple referral strategies are available with the aim of
improving the time to diagnosis of AxSpA.

Methods: We reviewed the time from symptom onset to diagnosis of the axial spondyloarthritis over a 12-year period from
2010 to 2023. During this time, we evaluated the effectiveness of the referral strategies we had put in place for use by gen-
eral practitioners (GPs) to reduce the time to diagnosis. A baseline audit was carried out between January to August 2013 to
help understand existing delivery levels against the key National Institute of Clinical Excellence (NICE) recommendations.
From 2017, the ASAS referral criteria for suspected AxSpA was implemented in primary care1. This was available as an elec-
tronic referral from GPs to the AxSpA clinic. Educational and training events were held to improve the use of the ASAS refer-
ral criteria. Follow-up audits were carried out between February to July 2017, January to May 2019 and January to March
2023 to assess the impact of the implementation of the referral strategy with the local AxSpA best practice pathway. Data
on length of time of symptoms before seeing the GP, time to referral and diagnosis were captured.

Figure 1. Time to diagnosis from symptom onset over study period
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Results: We studied 160 axSpA patients, 87 (54.5%) were male and 73 (45.5%) female. The mean (range) age was
37 (18-52) years. All patients met the ASAS classification criteria for axSpA. Radiographic axSpA (Ankylosing spondylitis) ful-
filled the modified New York criteria. There were more patients with radiographic axSpA in the earlier years of diagnosis
(100% in 2010) and more of non-radiographic axSpA in the later years (85% in 2022). HLA-B*27 positivity was found in
118 (73.8%) of patients. The majority of referrals were from general practitioners 96 (60.2%), physiotherapists 32 (20.3%),
orthopaedics 18 (15.5%) and other specialties 6 (4%). There was no significant difference in the mean (years) delay to diag-
nosis from the source of the clinic referral. The mean and median delay for time to diagnosis in years were in 2011 (8, 8.5),
2014 (7.8, 8), 2017 (4.2, 4), 2020 (2.5, 2), 2022 (1.1, 0.9) (Figure 1). The majority of the patients were diagnosed between
31-40 years (41%), 22% between 18-30 years, 31% between 41-50 years and 4% after the age of 50 years. We have man-
aged to reduce mean time to diagnosis from a mean of 8 years (2011) to 1.1 years (2022).

Conclusion: The use of the ASAS referral criteria for suspected AxSpA together with increased educational and awareness
campaign of its use in primary care and musculoskeletal triage has led to the earlier recognition and referral for suspected
AxSpA.
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Background/Purpose: Recently, the Assessment of SpondyloArthritis international Society (ASAS) community, led by the
ASAS-SPEAR (SPondyloarthritis EARly definition) working group, endorsed a uniform definition for early axial spondyloarthri-
tis (axSpA). Therefore, in a research setting "early axSpA" should be defined as ≤2 years duration of axial symptoms. The
objective was to explore the prevalence of early axSpA as defined by the ASAS community in the prospective Be-GIANT
cohort. Additionally, differences in the baseline characteristics of early and late axSpA were analyzed.

Methods: An explorative analysis of all axSpA patients from the prospective Be-GIANT cohort consisting of newly diag-
nosed adult SpA patients fulfilling the ASAS criteria for axial or peripheral SpA, was performed. Patients were divided in
’early’ and ’late’ axSpA based on the proposed ASAS definition. Differences in baseline characteristics between these
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groups were explored by using the (non) parametric independent- samples T test for continuous variables, and the Chi-
square test for categorical variables.

Results: Collected patient data from the Be-GIANT cohort between November 2010 to November 2022 were considered,
of which 366 patients with a clinical diagnosis of axial spondyloarthritis and data on symptom duration of axial disease were
selected. Overall, 51.2% of patients were male, with mean age of 32.4 ± 9.1 years (mean ± SD). Median axial symptom
duration was 30.0 months [10.0; 85.0] (median [Q1;Q3]). HLA-B27 status was positive in 74.5%, with elevated CRP in
41.7% of patients. At baseline, patients exhibited high active disease as indicated by ASDAS 2.5 ± 0.9 (mean ± SD). Strik-
ingly, the definition of early axSpA was met by 44.3% of patients. Regarding imaging, 87,4% fulfilled the ASAS definition of
a positive MRI of the sacroiliac joints, whereas 25.6% fulfilled the modified New York criteria for sacroiliitis. When comparing
baseline characteristics (Table 1), no significant differences were seen between ’early’ and ’late’ axSpA regarding BASDAI,
ASDAS, patient global or baseline CRP. Likewise, a similar proportion of family history, good response to NSAIDs or previ-
ous infection was seen. As expected, patients in the early axSpA group were significantly younger (p< 0.001), with signifi-
cantly less radiographic sacroiliitis (p=0.001). Also, physician global was higher in early axSpA as compared to late axSpA
(p=0.041). No differences were seen in distribution of sex, HLAB-27 status, nor inflammatory back pain features. A trend
was seen in favour of insidious onset of back pain (p=0.051), lower BASFI (p= 0.059) and higher MRI positivity (p=0.06) in
the early axSpA group.

Conclusion: In the prospective Be-GIANT cohort, almost half of patients met the definition of ’early axSpA’. These patients
did not differ in baseline characteristics, except for younger age and lower frequency of radiographic sacroiliitis. Although the
disease activity scores at baseline were similar, physicians consider the early disease to be more severe.
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Background/Purpose: Guselkumab (GUS) has demonstrated significant efficacy across disease domains in controlled
clinical trials of patients (pts) with active PsA.1,2 Recent CorEvitas PsA/SpA Registry analyses confirmed real-world GUS
effectiveness, showing that pts with persistent on-label GUS use at 6 months had significant mean improvements from
baseline (BL) in peripheral joint and skin symptoms and pt-reported pain.3 Here we report secondary findings from the Cor-
Evitas PsA/SpA Registry further assessing changes in pt-reported outcomes (PROs) among pts with persistent GUS use
from BL through the 6-month visit (On-Label GUS Persisters).

Methods: This analysis includes registry pts who initiated on-label GUS after FDA approval for active PsA (7/13/2020;
100 mg SC at Weeks 0 & 4 then Q8W) and were On-Label Persisters. Demographics, PsA disease activity, PROs, and med-
ication history at GUS initiation (BL visit) were summarized descriptively. Among On-Label GUS Persisters not meeting
response criteria at BL, response rates at 6 months were determined for established outcomes related to improvements
or achievement of low levels of disease activity in pt-reported pain (0-100 mm visual analog scale [VAS]), pt global assess-
ment of arthritis + psoriasis (PtGA; 0-100 mm VAS), and HAQ-DI (0-3). Unadjusted, nominal p-values were calculated using
a single-proportion, one-sided test to determine if response at the 6-month visit differed from 0% at BL. Mean (95% CI)
change from BL to 6 months was determined for fatigue (0-100 mm VAS); nominal p-value calculated using a paired t-test
at α=0.05.

Results: Among 114 on-label GUS initiators with a 6-month follow-up visit, 90 (79%) had persistent on-label GUS use. On
average, pts had longstanding, treatment-resistant, active PsA (Table 1). BL pt-reported pain, HAQ-DI, and fatigue scores
were 57.0, 0.9, and 56.5, respectively. Substantial proportions of On-Label GUS Persisters experienced clinically meaningful
improvements in pain (38% with ≥30% reduction and 40% with ≥15-mm reduction), overall joint and skin disease (47% with
≥15-mm reduction in PtGA), and physical function (30% with HAQ-DI improvement ≥0.35; all nominal p< 0.001; Figure 1).
Further, up to one quarter of pts achieved the more stringent thresholds of response, generally representing a major
response or minimal disease activity, including 22% with ≥50% reduction in pain, 18% with pain score ≤15 mm, 26% with
PtGA score ≤20 mm, and 10% with HAQ-DI ≤0.5 (all nominal p< 0.001; Figure 2). Mean change (95% CI) in fatigue from
BL at 6 months was -8.8 (-14.9, -2.7; nominal p=0.005).

2767



2768



Conclusion: In this real-world population of pts with treatment-resistant active PsA and persistent on-label GUS use, con-
sistent with prior results for physician-reported endpoints of joint and skin disease, pts reported meaningful improvements in
pain, physical function, and fatigue. These represent difficult-to-treat domains that are important contributors to pts’ health-
related quality of life.
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Background/Purpose: The modified minimal disease activity (MDA-Joints) is a novel composite endpoint to assess disease
activity and treatment effect in PsA based on a criteria set of mandated tender and swollen joints, and 3/5 items of skin
involvement, patient assessments, functionality, and enthesitis.1 FOREMOST evaluated apremilast 30 mg BID (APR) treat-
ment by MDA-Joints in patients (pts) with early oligoarticular (oligo) PsA.

Methods: FOREMOST (NCT03747939) is a phase 4, multicenter, randomized, double-blind, placebo (PBO)-controlled,
parallel-group study. Eligible pts had early disease (PsA duration ≤5 years) and oligo PsA ( >1 but ≤4 tender and >1 but
≤4 swollen joint count [TJC and SJC]) despite prior treatment with either nonsteroidal anti-inflammatory drugs and/or ≤2
conventional systemic disease-modifying antirheumatic drugs. Pts were randomized 2:1 to APR or PBO (stratified by con-
comitant medication use) for 24 weeks, with an early escape at Week 16. The primary endpoint was the proportion of pts
at Week 16 who achieved MDA-Joints, a composite of TJC ≤1 and SJC ≤1 plus achieving 3 of the following: psoriasis body
surface area (BSA) ≤3%, pt assessment of pain visual analog scale (0–100-mm) ≤15, Pt Global Assessment of Disease
Activity (PtGA; 0–100-mm) ≤20, health assessment questionnaire disability index (HAQ-DI) ≤0.5, and enthesitis count ≤1
based on the Leeds Enthesitis Index (LEI). This analysis assesses achievement of each domain in the overall population
and only among those with baseline (BL) disease activity. All P-values are nominal.

Results: BL values for the overall population and all MDA-Joints domains were comparable between APR and PBO groups
(Table 1). Improvements were observed across all domains for the entire cohort. In the overall population, more pts
achieved TJC ≤1 (66.2% vs 44.4%), SJC ≤1 (74.0% vs 69.0%), BSA ≤3% (70.8% vs 60.5%), pt assessment of pain ≤15
(29.4% vs 13.1%), PtGA ≤20 (30.4% vs 19.1%), HAQ-DI ≤0.5 (47.5% vs 34.2%), and LEI ≤1 (76.0% vs 71.3%) at Week
16 with APR vs PBO. Of pts with BSA >3% at BL, significantly more achieved BSA ≤3% with APR vs PBO at Week
16 (52.2% vs 25.1%; P=0.0043) (Figure 1). Of pts with a pt assessment of pain score >15 at BL, pt assessment of pain
≤15 was reached by significantly more patients with APR vs PBO at Week 16 (27.1% vs 9.9%; P=0.0012) (Figure 1). Of
pts with PtGA >20 at BL, significantly more achieved PtGA ≤20 at Week 16 with APR vs PBO (28.5% vs 13.0%;
P=0.0044) (Figure 1). Of pts with HAQ-DI >0.5 at BL, 32.4% and 19.0% achieved HAQ-DI ≤0.5 at Week 16 with APR
and PBO, respectively (P=0.0302) (Figure 1). Of pts with LEI >1 at BL, numerically greater proportions achieved LEI ≤1 at
Week 16 with APR vs PBO, although this was not significant (53.1% vs 41.0%; P=0.3815) (Figure 1).
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Conclusion: Improvements were seen in all MDA-Joints domains with APR vs PBO at Week 16 in pts with early oligo PsA
who did not meet any of the thresholds at BL. Improvements were significantly greater for TJC, BSA, pt assessment of pain,
PtGA, and HAQ-DI domains and numerically greater for the SJC and LEI domains with APR treatment compared with PBO,
possibly related to the small sample size.

Disclosure: P. Mease: AbbVie, 2, 5, 6, Acelyrin, 2, Aclaris, 2, Amgen, 2, 5, 6, Boehringer Ingelheim, 2, Bristol Myers
Squibb, 2, 5, Eli Lilly, 2, 5, 6, Galapagos, 2, Gilead, 2, GlaxoSmithKline, 2, Inmagene, 2, Janssen, 2, 5, 6, MoonLake
Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCB Pharma, 2, 5, 6, Ventyx, 2, Xinthera, 2; A. Ogdie:
AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 2, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK,
2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB, 2; K. Callis Duffin: AbbVie, 2, 4, 5, 6, Amgen, 2, 4, 5, 6,
Boehringer Ingelheim, 2, 4, 5, Celgene Corporation, 2, 4, 5, 6, Eli Lilly, 2, 4, 5, 6, Janssen, 2, 4, 5, 6, Novartis, 2, 4,
4, 5, 5, 6, 12, non-promotional speaker, Pfizer, 2, 4, 5, 6, Regeneron, 2, 4, 5, 6, UCB, 2, 4, 5, 6; J. Reddy: Amgen,
3, 11; R. Wang: Amgen Inc., 3, 8; S. Jardon: Amgen Inc., 3, 11; L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen,
6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead Sciences, 2, 6, GSK, 6, Janssen,
2, 5, 6, Medac, 6, MoonLake, 2, Novartis, 2, 5, 6, Pfizer Inc, 2, 5, 6, UCB, 2, 5, 6.
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Background/Purpose: The prevalence of cardiometabolic diseases including obesity and diabetes is higher in patients with
psoriatic arthritis (PsA) than those without PsA. Apremilast (APR) is associated with weight loss and a reduction in glycated
hemoglobin (HbA1c). The objective of this analysis was to evaluate the effects of APR on cardiometabolic parameters over
52 weeks in patients with active PsA.

Methods:Data from 5 randomized, placebo-controlled, phase 3 studies (PALACE 1–4 and ACTIVE) in patients with active PsA
receiving APR 30mg twice daily were pooled. Included in this analysis were patients who were treated with APR for 52 weeks.
Changes from baseline to Week 52 in low- and high-density lipoprotein (LDL, HDL), body mass index (BMI), and HbA1c were
assessed and stratified by baseline level of these parameters and Week 52 disease activity (Clinical Disease Activity Index for
Psoriatic Arthritis [cDAPSA] remission/low disease activity [REM/LDA] vs moderate/high disease activity [ModDA/HDA]).

Results: Data from 781 patients with PsA who received APR were pooled (mean age: 50 years, 55% female). Mean LDL was
119.6 mg/dL in the overall population at baseline and decreased by 2.0 mg/dL on average at Week 52 (Figure). The greatest
decreases in LDL were seen in patients with the highest LDL levels at baseline (Figure). Similar favorable changes in HDL were
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observed. A total of 34/65 (52.3%) moved from the high LDL category (≥160 mg/dL) at baseline to borderline ( >129 – < 160
mg/dL) or normal (≤129 mg/dL) at Week 52 and 49/128 (38.3%) changed from borderline high to normal LDL levels (Table).

Mean BMI was 30.3 kg/m2 in the overall population at baseline and decreased by 0.5 kg/m2 at Week 52 (Figure). A trend
was again seen where patients with higher BMI at baseline saw greater decreases in BMI at Week 52 (Figure). Additionally,
24/267 (9.0%) patients changed from the obese category (≥30 kg/m2) to the overweight category (25 – < 30 kg/m2), and
25/204 (12.3%) patients changed from the overweight category to the normal category (< 25 kg/m2) (Table).

Mean HbA1c was 5.6% in the overall population at baseline and decreased by 0.1% at Week 52 (Figure). Greater changes
in HbA1c were seen in patients who were pre-diabetic (HbA1c 5.7% – < 6.5%) and diabetic (HbA1c ≥6.5%) at baseline vs
those who had normal HbA1c (HbA1c < 5.7%) (Figure). Furthermore, 60/119 (50.4%) patients who had pre-diabetes
changed to normal HbA1c levels, and 10/25 (40.0%) moved from diabetes to pre-diabetes (Table).

Changes in Cardiometabolic Parameters from Baseline to Week 52 by Baseline Subgroup

LDL, BMI, and HbA1c Shift from Baseline to Week 52

2773



Results were consistent across Week 52 cDAPSA psoriatic disease activity subgroups; greater changes in cardiometabolic
parameters were seen in patients with higher baseline LDL, BMI, HbA1c, or lower baseline HDL regardless of whether
REM/LDA was achieved at Week 52.

Conclusion: APR treatment was associated with improvement in cardiometabolic parameters observed across psoriatic
disease activity groups. The most favorable changes were seen in patients with high LDL, low HDL, obesity, or diabetes at
baseline. These findings suggest that those with a high burden of comorbid cardiometabolic diseases and active PsA treat-
ment may gain benefit beyond joint disease with APR. However, these findings require larger, prospective studies.

Disclosure: P. Mease: AbbVie, 2, 5, 6, Acelyrin, 2, Aclaris, 2, Amgen, 2, 5, 6, Boehringer Ingelheim, 2, Bristol Myers
Squibb, 2, 5, Eli Lilly, 2, 5, 6, Galapagos, 2, Gilead, 2, GlaxoSmithKline, 2, Inmagene, 2, Janssen, 2, 5, 6, MoonLake
Pharma, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCB Pharma, 2, 5, 6, Ventyx, 2, Xinthera, 2;
D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead Sci-
ences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5; I. McInnes: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Bris-
tol Myers Squibb, 2, 5, Cabaletta, 2, 11, Causeway Therapeutics, 2, 11, Celgene, 2, 5, Compugen, 2, 11, Dextera,
11, Eli Lilly, 2, EveloBio, 1, 2, 4, 11, Gilead, 2, Janssen, 2, 5, Moonlake, 2, NHS GGC, 4, Novartis, 2, 5, Pfizer, 2, Sanofi,
2, UCB, 2, 5, Versus Arthritis, 12, Trustee Status; S. Cheng: Amgen, 3, 11; S. Colgan: Amgen, 3, 11; Y. Klyachkin:
Amgen, 3, 11; L. Teng: Amgen, 3, 11; N. Mehta: AbbVie, 12, Investigator, Amgen, 2, Celgene, 12, Investigator, Eli Lilly,
2, Janssen, 12, Investigator, LEO Pharma, 2, Novartis, 12, Investigator.
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Background/Purpose: PsA impacts the physical health and functional ability of patients (pts),which can contribute to reduced
work productivity.1 Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, and
has demonstrated efficacy and tolerability in pts with PsA to 16 weeks (wks), vs placebo (PBO), sustained to 52 wks.2–5Here,
we report the impact of BKZ treatment on work productivity up to 1 year using data from two phase 3 studies.

Methods: BE OPTIMAL (NCT03895203; biologic DMARD [bDMARD]-naïve pts) and BE COMPLETE (NCT03896581; inad-
equate response or intolerance to TNF-α inhibitors [TNFi-IR] pts) were PBO-controlled phase 3 studies assessing BKZ in pts
with active PsA.2,3 Pts in BE OPTIMAL were randomized 3:2:1 to subcutaneous (sc) BKZ 160 mg every 4 wks (Q4W), PBO,
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or reference (sc adalimumab 40 mg Q2W; not reported here); the study was active treatment-blind to Wk 52, after which pts
could enter the ongoing open-label extension BE VITAL (NCT04009499). Pts in BE COMPLETE were randomized 2:1 to sc
BKZ 160 mg Q4W or PBO; pts who completed Wk 16 were eligible for BE VITAL. BE COMPLETE plus BE VITAL is referred
to as ’BE COMPLETE’ hereafter. In both BE OPTIMAL and BE COMPLETE, PBO-randomized pts switched to BKZ 160 mg
Q4W at Wk 16 (PBO/BKZ). Pt work productivity is derived from the Work Productivity and Activity Impairment
Questionnaire – Specific Health Problem v2.0 (WPAI-SHP), adapted for PsA;6 collected to Wk 52 in BE OPTIMAL and Wk
40 in BE COMPLETE. Percentage change from baseline in WPAI-SHP scores are reported for four dimensions: overall work
impairment, activity impairment, work time missed (absenteeism), and impairment while working (presenteeism).

Results: Baseline WPAI-SHP scores suggest work productivity was impaired in pts: mean overall work impairment was
34.2%–40.7% across studies, with similar rates of activity impairment and presenteeism between treatment arms (Table).
At Wk 16, BKZ-treated pts in both studies showed numerically greater mean percentage reduction from baseline in overall
work impairment compared with PBO-treated pts; bDMARD-naïve: 16.7% BKZ, 3.0% PBO and TNFi-IR: 15.6% BKZ,
3.6% PBO. Work productivity continued to improve up to 1 year; PBO/BKZ pts demonstrated similar reductions in overall
work impairment to BKZ-randomized pts at Wk 52 for the bDMARD-naïve population (21.3% BKZ, 14.9% PBO/BKZ) and
at Wk 40 for the TNFi-IR population (21.5% BKZ, 21.6% PBO/BKZ). Trends were generally comparable for all dimensions
in both studies (Figure).

Conclusion: BKZ demonstrated improvements vs PBO in all WPAI-SHP dimensions to Wk 16 which were clinically
meaningful,6 with greatest improvements observed in activity impairment and presenteeism. Work productivity continued
to improve with BKZ to 1 year; pts who switched to BKZ at Wk 16 experienced similar levels of improvement to BKZ-
randomized pts. Improvements in work productivity were similar in bDMARD-naïve and TNFi-IR pts, demonstrating consis-
tent response.

1. Husni ME. Semin Arthritis Rheum 2017;47:351–60; 2. McInnes IB. Lancet 2023;401:25–37; 3. Merola JF. Lancet
2023;401:38–48; 4.Ritchlin CT. Arthritis Rheumatol 2022;74(S9); 5. Coates L. Ann Rheum Dis 2023;82(S1); 6. Tillett
W. Rheumatol Ther 2019;6:379–91.

Table. Baseline employment status and WPAI-SHP dimension scores for bDMARD-naïve patients (BE OPTIMAL) and TNFi-IR patients
(BE COMPLETE) (OC)
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fees, Janssen, 12, Personal fees, MSD, 12, Personal fees, Novartis, 5, 12, Personal fees, Pfizer, 12, Personal fees, San-
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11, GSK, 11, UCB Pharma, 3, 11; J. Coarse: UCB Pharma, 3, 11; N. Lyris: UCB Pharma, 3; D. Willems: UCB Pharma,

Figure. Mean change from baseline in work productivity for (A) bDMARD-naïve patients at Week 16 and Week 52 (BE OPTIMAL), and (B) TNFi-IR
patients at Week 16 and Week 40 (BE COMPLETE) (OC)
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Background/Purpose: In many countries, methotrexate (MTX) monotherapy is the first-line disease-modifying anti-
rheumatic drug (DMARD) therapy for psoriatic arthritis (PsA), despite that its efficacy in PsA (in contrast to rheumatoid arthri-
tis [RA]) has not been clearly shown in placebo-controlled trials. In light of this paucity of evidence, data on the effect of MTX
on work absenteeism in PsA –relevant to both individual and society – is of interest. Thus, we aimed to investigate absentee-
ism development in relation to MTX start in newly-diagnosed PsA, and to contrast this to the situation in RA and among gen-
eral population (GP) comparator-subjects.

Table 1.
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Methods: Patients aged 18-62 years (y) with newly-diagnosed PsA in Sweden (≤2y since first main PsA ICD-code from
rheumatology/internal medicine), starting MTX monotherapy as their first DMARD 2011-2019, were identified from nation-
wide registers (with a diagnostic validity of >85% for both PsA and RA). Each PsA case was matched to a corresponding
patient with newly-diagnosed RA, starting MTX monotherapy, and to 5 GP comparator-subjects (matching for age, sex,
county, and [for RA] MTX start-year). The number of absenteeism days (sick leave or disability pension, due to any reason)
per quarter of a year (90 days) was retrieved from the Social Insurance Agency and evaluated from 1y before until 2y after
MTX start. In order to assess absenteeism development specifically in relation to MTX monotherapy, in case of switch
to/addition of other DMARDs or if stopping MTX, last observation carried forward (LOCF) of the number of absenteeism days
in the month when this change occurred, was applied in our main analysis. An alternative analysis without LOCF was, how-
ever, also performed, thus reporting the absenteeism development as observed, regardless of further DMARD changes.
Within-group changes in absenteeism were analyzed byWilcoxon´s matched-pair rank-sign test, and comparisons between
PsA and RA by bootstrapped ANCOVA, crude and adjusted for relevant confounders (see Table 2).

Results: At MTX start, patient-reported outcomes in PsA and RA were similar, while CRP and swollen joints were numeri-
cally higher, and time from diagnosis shorter, in RA (Table 1). Already 1y prior to MTX start, the PsA cases (but not RA) dis-
played higher absenteeism levels compared to the GP (Figure, panel A). In PsA and RA, absenteeism thereafter increased,
peaking in the first quarter after MTX start, but then decreased significantly over the 2y follow-up in the main (Figure, panel
A) as well as the alternative analysis (Figure, panel B), although numerically more in RA. While significant improvements
were seen with MTX monotherapy (Figure, panel A), the superior outcomes in the as observed analysis (Figure, panel B)

Figure.

Table 2.
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suggest an added benefit of subsequent DMARD changes. In the adjusted comparisons, absenteeism levels did not differ
significantly between PsA and RA at any timepoint (regardless of analysis; Table 2).

Conclusion: Our results suggest a significant improvement of work absenteeism, following MTX start in PsA. Considering
that work ability is a both prioritized and objectively assessed outcome, this offers additional support for MTX use in PsA,
for which trial-based evidence is limited.

Disclosure: U. Lindström: None; D. Di Giuseppe: None; S. Exarchou: Amgen, 2, Janssen, 2, Novartis, 2, UCB
Pharma, 2; G. Alenius: None; T. Olofsson: Merck Sharp & Dohme, 2, UCB Pharma, 2; E. Klingberg: Amgen, 6, Jans-
sen, 6, Pfizer, 6, UCB Pharma, 6; L. Jacobsson: Novartis, Eli-Lily and Janssen, 6, Pfizer, Novartis, Eli-Lily and Jans-
sen., 1; J. Askling: Abbvie, 5, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, Galapagos, 5, Merck/MSD, 5, Pfizer,
5, Samsung bioepis, 5, Sanofi, 5; J. Karlsson Wallman: AbbVie, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis, 5, Pfizer, 5.
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Background/Purpose: Patient reported outcomes (PROs) are important in the treatment evaluation of patients with spon-
dyloarthritis, including axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA). For secukinumab, limited real world data
on PROs is available – and no comparison between axSpA and PsA patients has been performed. In European patients with
axSpA and PsA who initiated secukinumab, we aimed to determine: 1) the proportion of patients achieving 6-, 12- and
24-month pain, fatigue, patient global assessment (PGA) and health assessment questionnaire (HAQ) remission, and 2)
the 24-month secukinumab retention rate.

Methods: The study was conducted within the European Spondyloarthritis Research Collaboration Network (EuroSpA)(1).
From 16 European registries, patients with axSpA or PsA who initiated secukinumab between 2015 and 2021 were
included. Based on the ASAS working group definition of partial remission in axSpA(2), we applied the following definitions
of PRO remission: pain≤20, PGA≤20, fatigue≤20 (all on visual analogue scales 0-100 mm) and HAQ≤0.5 for both axSpA
and PsA patients, to make comparisons feasible.PRO remission rates were calculated as crude and adjusted for secukinu-
mab adherence (LUNDEX). Comparisons of remission rates were performed with univariable and multivariable (baseline
covariates: age, gender, registry, and number of previous b/tsDMARDs)logistic regression analyses. Kaplan-Meier with
log-rank test and Cox regression analyses were performed to assess and compare the 24-month secukinumab retention
rate between axSpA and PsA patients.

Results: We included 3062 axSpA patients and 3217 PsA patients initiating secukinumab in routine care. At secukinumab
treatment start (baseline), axSpA patients had a mean (SD) age of 46.8 (12.0) years, with 52.7% being male. PsA patients
had a mean age (SD) of 51.9 (11.9) years and were predominantly female (56.9%). No clinically relevant differences in

Table 1. Baseline characteristics of axSpA and PsA patients
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disease duration, physician global assessment (PhGA), number of previous b/tsDMARDs or PROs values were found at
baseline (Table 1). The reductions in pain, fatigue, and PGA values from baseline to 24-month follow-up were greater in
axSpA patients compared to PsA patients. While crude PRO remission rates (pain, fatigue, PGA and HAQ) were higher for

Table 2. PROs and PRO remission rates 6, 12 and 24 months after secukinumab initiation in European axSpA and PsA patients.

Figure 1. Secukinumab retention rates in axSpA and PsA patients, with unadjusted and adjusted hazard ratios
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axSpA than for PsA patients at all timepoints, LUNDEX-adjusted remission rates were similar (Table 2). After correction for
multiple confounders no difference was found between the groups, except for a higher remission rate for fatigue in PsA at
24 months (OR= 1.8 [95% CI 1.1-3.0]) (Table 2). The 24-month retention rates were similar in axSpA and PsA (61.2% vs.
62.8%, HR= 0.92 [95% CI 0.84-1.02], p=0.14 in fully adjusted analyses) (Figure 1).

Conclusion: Our study supports the real-world effectiveness of secukinumab in both axSpA and PsA, as measured by
PROs, and suggests that PROs (including pain, PGA and HAQ) and 24-month retention rate after secukinumab initiation
are similar in axSpA and PsA patients. Further analyses, aiming to evaluate long-term effectiveness of axSpA and PsA are
needed.
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Background/Purpose: Tyrosine kinase 2 (TYK2) mediates signaling of key cytokines involved in plaque psoriasis (PsO) and
PsA pathophysiology. Deucravacitinib is a first-in-class, oral, selective, allosteric TYK2 inhibitor approved in multiple coun-
tries for the treatment of adults with moderate to severe PsO, based on superiority of deucravacitinib over apremilast and
placebo (PBO) in various outcome measures in 4 phase 3 trials, including in China and Japan (NCT03611751,
NCT03624127, NCT04167462, NCT03924427) in patients with moderate to severe PsO.1,2 DEUC also improved multiple
measures of disease activity, including in arthritis and PsO, vs PBO in a phase 2 trial (NCT03881059) in patients with active
PsA.3 This analysis further evaluated the efficacy ofdeucravacitinib on PsO in patients with concomitant PsA in the phase
2 trial.

Methods: The phase 2 double-blind trial in PsA randomized patients (N=203) 1:1:1 to PBO, deucravacitinib 6 mg once daily
(QD), or deucravacitinib 12 mg QD. After wk 16 (part A), patients could optionally enroll in a double-blind period until wk
52 (part B), where deucravacitinib-treated patients with minimal disease activity at wk 16 continued deucravacitinib treat-
ment to wk 52. PsO disease activity measures, including mean body surface area (BSA), mean Psoriasis Area and Severity
Index (PASI) score, and achievement of different treat-to-target PASI and BSA thresholds, were assessed at week 16 in
part A.

Results: At baseline (BL), PsO characteristics were generally similar across treatment groups, with most evaluable patients
(≥ 74%) having a PASI< 12 or BSA< 10 (Table). At wk 16, mean PASI scores significantly decreased from BL and the
improvements were significantly greater with deucravacitinib in PBO in patients treated with deucravacitinib vs PBO, even
in those with very low BL PASI scores (Figure). Deucravacitinib treatment significantly decreased PASI scores from BL in
patients with 6 mg QD and 12 mg QD vs PBO, respectively inpatients on background conventional synthetic (cs) DMARD
(−4.0 and −4.9 vs −2.3; P < 0.05 for both) as well as those without csDMARD use (−3.7 and −4.0 vs +2.5; P < 0.001, for
both) vs PBO. At wk 16, a greater proportion of patients treated with deucravacitinib at either dose vs PBO achieved PASI
≤ 1 in patients with mild to moderate or moderate to severe PsO. Decreases in mean PASI score at wk 16 were maintained

Figure. PASI mean change from baseline at week 16 by psoriasis severity at baseline
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through wk 52 in patients who achieved MDA and continued treatment with deucravacitinib 6 mg or 12 mg QD in part B of
the study.

Conclusion: Treatment with deucravacitinib significantly improved PsO in patients with PsA, regardless of BL PsO severity
and background csDMARD use. Of note, improvement in the moderate to severe PsO patient subgroup was comparable
with that observed in the phase 3 POETYK PSO-1 trial in patients with moderate to severe PsO.1
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Background/Purpose: Pain in PsA has multifaceted origins (e.g., peripheral joint inflammation, axial involvement [axPsA],
skin lesions, dactylitis, enthesitis, underlying conditions) and can be difficult to treat. Guselkumab (GUS), a fully human IL-
23p19 subunit inhibitor, is effective in treating multiple PsA domains and elicited durable improvement in patient-reported
pain (PtP) in the DISCOVER-1&2 trials1,2. Here, we assessed association between improvement in key PsA manifestations
and PtP using 1-year DISCOVER-1&2 data.

Methods: DISCOVER-1&2 enrolled adults with active PsA despite standard therapies3,4. Patients were randomized 1:1:1 to
GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, then Q8W; or placebo with crossover to GUS 100 mg Q4W at
W24. Treatment groups were pooled (N=1120). Longitudinal associations of improvement in swollen joint count (SJC,0-66),
tender joint count (TJC, 0-68), Leeds enthesitis index (LEI), dactylitis severity score, Psoriasis Area and Severity Index (PASI),
axPsA (N=312), and improvement in overall PtP (0-100 mm) and spinal pain (BASDAI question 2 in patients with axPsA)
were assessed. Longitudinal associations of improvement in these PsA manifestations with ≥30%/50%/70% improvements
in PtP (PtP-30/50/70) were assessed.
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Results: Mean (SD) baseline PtP of 61.2 (19.8) indicated substantial burden. Upon adjusting for potential confounders,
greater improvement in PASI, SJC, and TJC (mutually adjusted) were each associated with significantly greater improve-
ment in PtP and higher odds of achieving PtP-30 through W52 (Table). PASI reduction was also associated with greater
odds of PtP-50, as was TJC improvement for PtP-50/70. In patients with baseline enthesitis, improvements in LEI, PASI,
and TJC were each associated with greater PtP improvement and attaining PtP-30/50/70; SJC reduction was only associ-
ated with PtP-30. In patients with baseline dactylitis, PASI and TJC reductions were significantly associated with PtP
improvement. Overall, axPsA presence did not impact the extent of PtP improvement (data not shown). In patients with
axPsA, significant associations were observed between spinal pain improvement and TJC and LEI improvement.

Conclusion: Improvements in key PsA manifestations were significantly associated with pain reduction, although to varying
extents. TJC reduction had the greatest impact on PtP improvement, likely due to overlap of the construct measured. Pso-
riasis improvement had a greater impact on pain relief than SJC improvement, highlighting the sensory burden of skin
lesions, while enthesitis improvement showed a significant association with both overall and spinal pain relief. These findings
underscore the importance of utilizing treatments effective across manifestations to address recalcitrant PsA symptoms.
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Background/Purpose: In the phase 3 DISCOVER-2 study of biologic-naïve patients (pts) with active psoriatic arthritis (PsA),
guselkumab (GUS), a fully human, selective interleukin (IL)-23p19 subunit inhibitor significantly reduced the signs and symp-
toms of disease and radiographic progression vs placebo (PBO), with durable response across multiple disease domains
through 2 years. GUS also significantly decreased serum levels of collagen turnover markers, which are elevated in PsA
pts vs healthy controls. Furthermore, changes in these and other serum cytokine levels through Week 24 (W24) of GUS
treatment are associated with clinical response through 2 years. Here, we further assessed effects of GUS on serum cyto-
kine and collagen turnover biomarkers from W24 through W100 (2 years) and explored associations between biomarker
levels and longer-term clinical response (W100).

Methods: In DISCOVER-2, biologic-naïve adults with active PsA (swollen joint count ≥5, tender joint count ≥5, CRP ≥0.6
mg/dL) were randomized 1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4 and then Q8W; or PBO with
crossover to GUS Q4W at W24. Blood samples from consenting GUS-treated pts (Q4W and Q8W pooled) were assessed

2787



for serum cytokine levels (N=100), including Th17-related effector molecules (IL-17A, IL-17F, IL-22), β-defensin 2 (BD-2),
acute phase proteins (CRP, serum amyloid A [SAA], IL-6), and serum collagen turnover biomarkers (N=174; C1M, C3M,
C4M, C6M). Using Spearman linear regression and general linear models, pooled changes from baseline (BL) in biomarkers
during GUS treatment, correlations between changes in biomarker levels and reductions from BL at three time points (W24,
W52, W100) in disease activity (measured by changes in Disease Activity in Psoriatic Arthritis [DAPSA] score, Psoriatic
Arthritis Disease Activity Score [PASDAS], Psoriasis Area and Severity Index [PASI] score) were assessed. Associations
between biomarker changes and achievement of American College of Rheumatology (ACR)50 response at W100 were also
assessed.

Results: Continued treatment with GUS led to significant and sustained reductions in serum cytokines from W24 through
W100. Reductions in CRP and IL-6 were associated with changes in DAPSA score, with a similar trend observed for PAS-
DAS. Reductions in BD-2, IL-17A, IL-17F and IL-22 from BL correlated with improvements in the PASI score, and
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reductions in collagen turnover biomarkers correlated with changes in the PASDAS (Table). Continued disease improvement
with long-term GUS treatment, assessed clinically using ACR50 response, was supported by the further reductions in CRP,
SAA, IL-6 and collagen turnover biomarkers in ACR50 responders at W100 who were ACR50 nonresponders at W24
(Figure). Among ACR50 responders at W24, mean reductions in CRP, SAA and IL-6 were sustained through W100.

Conclusion: These results provide molecular evidence that sustained reductions in serum acute phase proteins and colla-
gen turnover biomarkers may contribute to the continuous, durable improvements in joint symptoms and that reductions in
Th17-related effector molecules contribute to improvements in skin symptoms seen in PsA pts receiving GUS.
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Background/Purpose: Sustained minimal disease activity (MDA) is achieved by a minority of patients (pts) receiving bio-
logics for psoriatic arthritis (PsA). Pt-reported MDA domains are less frequently achieved than physician-reported domains.
Here, we assessed MDA achievement in pts with PsA and inadequate response to 1–2 TNF inhibitors (TNFi-IR) to identify
PsA disease domains and factors contributing to the lack of MDA achievement at Week (W)48 for TNFi-IR PsA pts treated
with guselkumab (GUS) using data from the Phase 3b COSMOS trial.

Methods: In COSMOS, adults with active PsA (swollen/tender joint counts [SJC/TJC] each ≥3) and TNFi-IR were random-
ized 2:1 to subcutaneous GUS 100 mg or placebo (PBO) at W0, W4, then every 8 weeks. PBO pts crossed over to GUS at
W16 (early escape) or W24 (planned). MDA was defined as fulfilment of ≥5/7 domains: tender entheses (Leeds enthesitis
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index [LEI]; 0–6) ≤1; Health Assessment Questionnaire-Disability Index (HAQ-DI; 0–3) ≤0.5; pt pain (0–100) ≤15; Psoriasis
Area and Severity Index (PASI; 0–72) ≤1; Pt Global Assessment (PtGA; 0–100) ≤20; SJC (0–66) ≤1; and TJC (0–68) ≤1. Pri-
mary fibromyalgia (pFM) was defined at baseline (BL) using TJC minus SJC ≥7 as a proxy. A longitudinal trajectory of achiev-
ing each MDA domain throughW48 was derived (non-responder imputation). Time to achieving each domain was assessed
with Kaplan–Meier analyses; to account for differences in scales and domain strictness, scores were also normalized to the
SJC (0–66) scale. Response predictors (for pts not meeting each MDA domain criteria at BL) were identified using multivar-
iate regression for time to achievement (Cox proportional hazards) and W48 achievement (logistic) of MDA.

Results:GUS pts (n=189) showed improvement from BL in all MDA domains, with overall W24/48 response rates (%) of: LEI
(74.5/79.8), HAQ-DI (26.1/37.0), pt pain (14.7/30.6), PASI (66.8/81.5), PtGA (24.5/39.9), SJC (46.2/63.0), and TJC
(14.7/28.3), respectively. Times to achievement of minimal scores for LEI, SJC, and PASI were faster than for PtGA, HAQ-
DI, pt pain, and TJC for native-scale scores; when normalized, PtGA, HAQ-DI, and pt pain showed a slower response
(Figure 1). Higher BL HAQ-DI and worse fatigue (lower functional assessment of chronic illness therapy [FACIT]-fatigue
score) were significantly associated with longer time to HAQ-DI ≤0.5; these factors plus older age predicted W48 non-
achievement of HAQ-DI ≤0.5 (Table 1). Worse BL pt pain and fatigue were significant predictors of longer time to pt pain
≤15; these factors plus pFM predicted W48 non-achievement of pt pain ≤15. Worse BL fatigue was also significantly asso-
ciated with longer time to PtGA ≤20 and W48 non-achievement of PtGA ≤20. Higher TJC, methotrexate (MTX) use, and no
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pFM at BL were significantly associated with longer time to TJC ≤1; higher BL TJC, MTX use, and older age predicted W48
non-achievement of TJC ≤1.

Conclusion: GUS provided sustainable improvement in all MDA domains through W48. Physician-reported domains (LEI,
PASI and SJC) were achieved faster than pt-driven domains (PtGA, HAQ-DI, pt pain, and TJC). BL domain scores, worse
fatigue and MTX use (for TJC only) were inversely correlated with MDA in the refractory domains.

Disclosure: L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bristol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5,
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Background/Purpose: Risankizumab, an interleukin-23 inhibitor, was efficacious and well tolerated in plaque psoriasis
(PsO) and psoriatic arthritis (PsA) clinical trials.The objective of this integrated data analysis of multiple PsO and PsA clinical
trials was to report long-term safety of risankizumab in patients with psoriatic disease.

Methods: Integrated risankizumab safety data sets (data cutoff March 25, 2023) were compiled from 20 phase 1–4 clinical
trials in PsO and 4 phase 2–3 trials in PsA. Treatment-emergent adverse events (AEs) and AEs of safety interest were
reported for patients receiving ≥1 dose of risankizumab. Exposure adjusted event rates are presented as events per
100 patient years (E/100 PY).

Results: Among 3658 patients with PsO (13,329.3 PY exposure), median (range) of treatment duration was 4.1 years
(81 days–8.8 years); among 1542 patients with PsA (3803.0 PY exposure), median (range) treatment duration was
2.8 years (84 days–4.0 years). Rates of treatment-emergent AEs (145.5 events [E]/100PY), serious AEs (7.4 E/100PY),
and AEs leading to discontinuation (1.9 E/100PY) in patients with PsO were similar to those in patients with PsA (142.6
E/100PY, 8.6 E/100PY, and 1.8 E/100PY, respectively; Table). Similar rates of infections (46.2 and 41.3 E/100 PY) and seri-
ous infections (1.2 and 2.0 E/100PY) were reported among PsO and PsA groups, respectively. Nasopharyngitis (12.1
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E/100PY), upper respiratory infection (6.4 E/100PY) and COVID-19 (3.2 E/100PY) were the most common infections in PsO
and COVID-19 (8.0 E/100PY), nasopharyngitis (5.7 E/100PY) and upper respiratory infection (4.1 E/100PY) were the most
common infections in PsA. The most common serious infections were sepsis, COVID-19, and pneumonia in PsO (0.1,
< 0.1, and < 0.1 E/100PY, respectively) and COVID-19 pneumonia, COVID-19, and pneumonia in PsA (0.3, 0.2 and 0.2
E/100PY, respectively). Rates of opportunistic infections excluding tuberculosis (both < 0.1 E/100PY) and herpes zoster
(0.5 and 0.3 E/100 PY, respectively) were comparable in PsO and PsA. Rates of non-melanoma skin cancer (NMSC) were
0.6 and 0.5 E/100PY and malignant tumors excluding NMSC were 0.6 and 0.5 E/100PY in PsO and PsA, respectively.

Conclusion: Rates of AEs, AEs of safety interest, and AEs leading to discontinuation remained low in this largest and longest
safety reporting for risankizumab in patients with psoriatic disease to date. Rates of AEs of safety interest were within
reported benchmarks for both PsO and PsA. Rates of COVID-19 infection were as expected. Overall, these results support
the safety profile of risankizumab for the long-term treatment of patients with psoriatic disease.
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Background/Purpose: Enthesitis and dactylitis are associated with reduced quality of life and greater impairment in daily
activities. In the SELECT-PsA 2 phase 3 trial, the JAK inhibitor upadacitinib (UPA) demonstrated greater resolution of enthe-
sitis and dactylitis compared to placebo (PBO) in patients with PsA. However, while the sites of enthesitis and dactylitis
involvement are highly variable, relatively limited data are available regarding location-specific resolution of these disease
manifestations in PsA. In this post hoc analysis, we evaluated site-specific responses of enthesitis and dactylitis to treatment
with UPA over 56 weeks in patients with PsA from SELECT-PsA 2.

Methods: In SELECT-PsA 2, patients with an inadequate response or intolerance to ≥1 biologic DMARD (bDMARD-IR)
were randomized to receive once daily UPA 15 mg or PBO.1 Patients initially randomized to PBO were switched to UPA
at week 24. Baseline characteristics were evaluated for patients with enthesitis (defined as Leeds Enthesitis Index [LEI] or
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SPARCC Enthesitis Index >0) or dactylitis (defined as Leeds Dactylitis Index [LDI] >0). Among patients with baseline involve-
ment, the presence of enthesitis (shoulders, elbows, hips, knees, and heels) and dactylitis (hands, feet, both hands and feet,
and either hands or feet) was assessed at baseline, week 24, and week 56 in patients randomized to UPA 15 mg and in
those who switched from PBO to UPA 15 mg at week 24.

Results: Of the 423 patients receiving UPA 15 mg (n=211) or PBO (n=212) in SELECT-PsA 2, 344 (81%) had baseline
enthesitis or dactylitis. More patients had baseline enthesitis involvement (n=257) than dactylitis (n=87), although subgroups
were non-exclusive, and patients could present with both. The mean LEI and LDI scores at baseline were �3.1 and �113.2
for patient subgroups with enthesitis and dactylitis, respectively, indicating a relatively high disease burden (Table 1). Across
all examined locations, treatment with UPA resulted in greater decreases in the proportions of patients with enthesitis or dac-
tylitis compared to PBO at week 24 (Figure 1). Notably, all sites of enthesitis or dactylitis involvement demonstrated
improvement with UPA, ranging from a 30-percentage point reduction from baseline for heel enthesitis to a 7-percentage
point reduction for hip enthesitis, as well as a 51-percentage point reduction in dactylitis of the hands or feet. The propor-
tions of UPA-treated patients with enthesitis or dactylitis continued to decrease from week 24 to week 56. Additionally,

Table 1. Baseline Demographics and Disease Characteristics of Patients With Enthesitis and Dactylitis in SELECT-PsA 2
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patients who switched from PBO to UPA 15 mg at week 24 were able to achieve similar responses as the continuous UPA
group by week 56.

Conclusion: UPA treatment was effective in controlling enthesitis and dactylitis at all evaluated locations in bDMARD-IR PsA
patients at week 24, including locations where the disease burden may significantly impact quality of life, with continued
improvements evident at week 56. However, results should be interpreted with caution given the small sample size for some
subgroups, particularly dactylitis.
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Figure 1. Proportions of PsA Patients With Enthesitis or Dactylitis By Site Over Time in SELECT-PsA 2 (As Observed)
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Background/Purpose: Fatigue is commonly reported by PsA patients (pts) and contributes to disease burden. The fully
human IL-23p19-subunit inhibitor guselkumab (GUS) induces clinically meaningful and sustained fatigue improvements
through 1y, with GUS exhibiting a substantial direct effect on fatigue, independent of its impact on other clinical
outcomes1,2. We previously showed that early fatigue response predicted clinically meaningful improvement (CMI) in fatigue
at 2y3. In a sub-population of PsA pts with substantial fatigue at baseline (BL), relationships between early fatigue improve-
ment and disease control at 1y were assessed.
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Methods: DISCOVER-2 enrolled bionaïve adults with active PsA (≥5 swollen & ≥5 tender joints, CRP ≥0.6 mg/dl). Pts were
randomized (1:1:1) to GUS 100mg every 4 weeks (Q4W); GUS 100mg at W0, W4, Q8W; or placebo (PBO). Pts with BL
fatigue below normative levels (Functional Assessment of Chronic Illness Therapy – Fatigue [FACIT-F] score ≤43)3 were
included in the analysis. Receiver operating characteristic (ROC) analyses pooling GUS Q4W and Q8W utilized Youden’s
index to determine optimal FACIT-F cutoffs at W8 (1st post-BL timepoint assessed) for predicting 1y achievement of
ACR50/70, Disease Activity (DA) Index for PsA (DAPSA) ≤14 (in pts with BL DAPSA >14), clinical (c) DAPSA ≤13 (in pts with
BL cDAPSA >13), PsA DA Score (PASDAS) ≤3.2 (in pts with BL PASDAS >3.2), HAQ-Disability Index (HAQ-DI) response
(improvement ≥0.35 in pts with BL HAQ-DI ≥0.35), HAQ-DI ≤0.5 (in pts with BL HAQ-DI >0.5), and MDA. The association
of identified and established FACIT-F cutoffs (≥4-point improvement & score >43) with 1y response was assessed via BL-
adjusted logistic regression.

Results: In this sub-population of 448/493 GUS-randomized bionaïve PsA pts with BL FACIT-F score ≤43, the mean
(SD) BL FACIT-F level of 28.4 (8.7) indicated severe fatigue. ROC analysis (Figure 1) identified optimal FACIT-F cutoffs at
W8 for predicting 1y disease control with GUS ranging from ≥36 (ACR50, DAPSA≤14, cDAPSA≤13, HAQ-DI≤0.5, PAS-
DAS≤3.2) to ≥41 (HAQ-DI response); intermediary cutoffs were identified for remaining endpoints. The FACIT-F ≥37 cutoff
was selected for further analyses as the lowest score (highest fatigue) with a significantly higher probability of achievement
with GUS vs PBO (32% vs 24%; p=0.0445).
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In pts with BL FACIT-F < 37, W8 FACIT-F ≥37 achievement with GUS associated with significantly higher odds of clinical
response at 1y (nominal p< 0.05; odds ratio range: 2.3-3.9) (Figure 2). W8 achievement of normative FACIT-F levels or
FACIT-F CMI also associated with significantly greater clinical response rates at 1y.

Conclusion: In this sub-population of bionaïve pts with active PsA enriched for high fatigue levels, early achievement of
FACIT-F endpoints with GUS associated with higher rates of clinical response and improved/normalized physical function
at 1y. Results of this post hoc analysis further underscore the importance of early improvement in patient-reported out-
comes such as fatigue on the trajectory of long-term pt outcome.
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Background/Purpose: Patients (pts) with PsA and an inadequate response (IR) to conventional synthetic DMARDs are rou-
tinely treated with TNF inhibitors (TNFi).1,2 Intolerance/IR to TNFi may require switching treatments.1,2 Tofacitinib is an oral
Janus kinase inhibitor for the treatment of PsA. Data on whether treatment can be safely and effectively switched from TNFi
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to tofacitinib are limited. This post hoc analysis assessed tofacitinib efficacy and safety in pts with PsA in a long-term exten-
sion (LTE) study who had received either adalimumab (ADA) or tofacitinib in a Phase (P)3 study.

Methods: Data were analyzed frompts with active PsA who received tofacitinib 5 mg twice daily (BID) or ADA 40 mg once
every 2 weeks in aP3 randomized, double-blind, placebo-controlled 12-month study (NCT01877668; OPAL Broaden)
and then continued or switched to tofacitinib 5 mg BID and maintained this dose in an open-label LTE study
(NCT01976364; OPAL Balance). Efficacy outcomes were assessed 3 months before the last visit and at the last visit/Month
(M)12 in the P3 study, and at M3 (or M6 for select outcomes) in the LTE study and included: proportions of pts achieving
ACR20, Psoriasis Area and Severity Index 75 (PASI75), HAQ-Disability Index (DI) response (decrease from baseline ≥ 0.35
for pts with baseline HAQ-DI ≥ 0.35), Psoriatic Arthritis Disease Activity Score (PASDAS) ≤ 3.2, minimal disease activity
(MDA); and least squares mean change from baseline (Δ) in Functional Assessment of Chronic Illness Therapy-Fatigue
(FACIT-F). Safety outcomes were assessed at 3-month intervals to M12 in both studies and included proportions and inci-
dence rates (pts with events/100 pt-years) for: treatment-emergent adverse events (TEAEs), serious AEs, and serious infec-
tions. Data reported as observed.

Results: In this post hoc analysis, 180 pts from the P3 study received tofacitinib 5 mg BID in the LTE study (ADAàtofacitinib
5 mg BID: n=91, 50.6%; continuing tofacitinib 5 mg BID: n=89, 49.4%). Baseline characteristics were generally similar
across groups. Approximately half of pts were female (50.6%), with a mean (standard deviation [SD]) age of 47.5 (11.3) years
and mean (SD) PsA disease duration of 5.9 (6.2) years. Efficacy was similar between groups 3 months before the last visit
and at the last visit in the P3 study and was maintained to M3 (or M6 for PASDAS ≤ 3.2 and ΔFACIT-F) in the LTE study
(Fig a–f ). TEAEs, serious AEs, and serious infections were similar in the P3 and LTE studies, and between groups within each
study (Table 1). The most common TEAEs across both studies were nasopharyngitis and upper respiratory tract infection
(Table 2).

Conclusion: Tofacitinib efficacy and safety were similar in pts with PsA who continued or switched to tofacitinib 5 mg BID in
the LTE study after receiving tofacitinib 5 mg BID or ADA in the P3 study, respectively. These data suggest that treatment
can be directly switched from ADA to tofacitinib 5 mg BID. Limitations include the post hoc nature, small sample size and
short time frame analyzed.

1. Gossec et al. Ann Rheum Dis 2016; 75: 499–510
2. Coates et al. Arthritis Rheumatol 2016; 68: 1060–71

Study sponsored by Pfizer. Medical writing support provided by S Gill, CMC Connect; funded by Pfizer.
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5, 6, Bristol Myers Squibb, 2, 5, Celgene, 2, Eli Lilly, 2, 5, Janssen, 2, 6, Novartis, 5, Pfizer Inc, 2, 5, 6; K. Masri: Pfizer
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Background/Purpose: PsA is a heterogeneous disease, and identifying clinical phenotypes may assist clinical decision
making. Patients (pts) treated with advanced therapies demonstrate varying treatment responses. Tofacitinib is an oral
Janus kinase inhibitor for the treatment of PsA. In this post hoc analysis, we aimed to capture these variations by identifying
pt groups with distinct disease activity trajectories; comparisons of associated baseline (BL) variables across groups were
used to describe clinical phenotypes in pts with PsA treated with tofacitinib.

Methods: Data were pooled from two Phase 3 randomized controlled trials (RCTs) in pts with PsA who were conventional
synthetic DMARD-inadequate responders (IR)/TNF inhibitor (TNFi)-naïve (OPAL Broaden; 12 months (M); NCT01877668)
or TNFi-IR (OPAL Beyond; 6M; NCT01882439); pts randomized to tofacitinib 5/10 mg twice daily (BID) were included and
analyzed separately. PsA Disease Activity Score (PASDAS) to M6 was used in group-based trajectory modeling (a special
case of finite mixture modeling) to identify distinct trajectory groups for each tofacitinib dose. Groups were compared by
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BL characteristics using t-tests (2-sided) or chi-squared tests, applying a Bonferroni correction for pairwise comparisons for
each variable. Safety to M6 across groups was assessed descriptively.

Results: From 225/226 pts with PsA who received tofacitinib 5/10 mg BID, respectively, five disease trajectory groups were
identified by PASDAS from BL to M6 for each dose separately; resulting models for either dose were of similar shape with the
same polynomial degree and clinical interpretation. Groups progressed from moderate disease activity (MoDA) to very low
disease activity (VLDA)/LDA (Group 1), high disease activity (HDA) to VLDA (Group 2), HDA to MoDA rapidly/gradually
(Groups 3/4), or remained in HDA (Group 5; Fig 1a). In the tofacitinib 10 mg BID model, proportions of TNFi-naïve and
TNFi-IR pts were numerically higher in Groups 1 and 4/5, respectively, vs other groups (Fig 1b). Groups 4/5 vs 1/2/3 had
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generally significantly higher BL PsA clinical domain scores, but no significant differences in psoriasis/nail disease scores
were seen across groups (Table). In Groups 4 vs 2, which had HDA at BL but distinct responses to M6, significant BL char-
acteristic differences included higher enthesitis scores and tender joint counts (TJC; Table). Across groups, adverse event
(AE) rates were generally comparable; most common AEs were infections/infestations (Fig 2).

Conclusion: In pts with PsA treated with tofacitinib, PASDAS response analysis by group-based trajectory modeling iden-
tified distinct clinical phenotypes at BL. As expected, higher BL disease burden was associated with poorer responses
and differences in BL enthesitis and TJC may impact response to tofacitinib; phenotypes affecting treatment responses
were consistent across doses. Trajectory groups showed comparable safety. Limitations included small pt numbers and
restricted extrapolation of used RCT data to routine care. Identification of clinical phenotypes may be used to develop per-
sonalized treatment algorithms.

Study sponsored by Pfizer. Medical writing support provided by J Juana, CMC Connect; funded by Pfizer.
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zer, 2, 5, 6, UCB Pharma, 2, 5, 6;D. Gruben: Pfizer Inc, 3, 11; L. Coates: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Biogen, 6, Bris-
tol Myers Squibb, 2, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 6, Gilead Sciences, 2, 6, GSK, 6, Janssen, 2, 5,
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Background/Purpose: Involvement of weight-bearing joints in patients with PsA can be associated with reduced activities
of daily living and quality of life. Upadacitinib (UPA) is an oral JAK inhibitor approved for the treatment of active PsA in adults.
In the SELECT-PsA 1 and SELECT-PsA 2 trials, treatment with once daily UPA 15 mg (UPA15) or 30 mg (UPA30) resulted in
greater improvements in the number of swollen and tender joints as well as other patient- and physician-reported outcomes
when compared with placebo.1–3 The objective of this post hoc analysis was to evaluate the long-term efficacy of UPA in
patients with PsA and involvement in 1 or more regions of weight-bearing joints.

Methods: The SELECT-PsA 1 and SELECT-PsA 2 phase 3, randomized, controlled trials enrolled patients ≥ 18 years old
with active PsA and intolerance or inadequate response to ≥ 1 nonbiologic disease modifying anti-rheumatic drug
(DMARD; SELECT-PsA 1) or biologic DMARD (SELECT-PsA 2). This post hoc analysis of the 2 phase 3 trials stratified
patients with involvement in 1 to 6 regions of weight-bearing joints (hips, knees, ankles, midfoot, metatarsophalangeal
[MTP], or proximal interphalangeal [PIP]) who were randomized at baseline to receive either UPA15, placebo (PBO), or ada-
limumab (ADA; only in SELECT-PsA 1); at week 24, PBO-treated patients switched to UPA15 (PBO/UPA15). This analysis
did not include patients who received UPA30 or PBO/UPA30. A mixed-effects model with repeated measures was used
to analyze the change from baseline to week 104 in 4 patient-reported outcome measures (pain, Health Assessment
Questionnaire-Disability Index [HAQ-DI], Work Productivity and Activity Impairment [WPAI] questionnaire, and EuroQol
5 Dimension 5 Level [EQ-5D-5L]) and 1 composite outcome measure (Disease Activity in Psoriatic Arthritis [DAPSA]). UPA
safety results in patients with PsA have been previously reported.1–3

Results: A total of 1069 patients from the SELECT-PsA 1 trial and 317 patients from the SELECT-PsA 2 trial were included
in the pooled analysis. Of all patients with any involvement in regions of weight-bearing joints, > 91% of patients had involve-
ment in ≥ 2 regions. The most common weight-bearing joints with involvement were the PIP (SELECT-PsA 1, 79.8%;
SELECT-PsA 2, 84.5%), MTP (71.1%; 73.8%), and knee (62.3%; 64.9%) joints. Improvements from baseline to week
104 were observed with UPA15 treatment in patient-reported outcomes of pain, HAQ-DI, WPAI, EQ-5D-5L, and the DAPSA
score across all subgroups of patients with involvement in 1 to 6 regions of weight-bearing joints (Figure). In general, the
magnitude of improvement in outcome scores with UPA15 was greater in patients with involvement in a higher number of
regions. Similar improvements from baseline to week 104 in outcome scores were observed in patients who received
PBO/UPA15 or ADA to week 104.

2805



Conclusion: UPA15 treatment was associated with long-term improvements in pain, disability, work productivity, disease
activity, and quality of life in patients with PsA and involvement in 1 or more regions of weight-bearing joints.
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Background/Purpose: In the Phase 3b COSMOS trial, guselkumab (GUS), a fully human IL-23p19 inhibitor (i), was associ-
ated with significantly greater improvements vs placebo (PBO) in joint and skin disease at week (W) 24 in patients (pts) with
active PsA with inadequate response (IR) to TNFi1. Here, we report GUS effect on achievement of clinically important
improvements (CII) in patient-reported outcomes (PROs) through W48 of COSMOS.

Methods: COSMOS pts had active PsA (≥3 swollen and ≥3 tender joints; SJC/TJC) after discontinuing 1-2 TNFi due to lack
of efficacy or intolerance. Pts were randomised (2:1) to GUS 100 mg or PBO at W0, W4, then Q8W through W44. PBO pts
crossed over to GUS at W16 (early escape if < 5% improvement in SJC/TJC) or W24. Early response to GUS was assessed
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with achievement of minimal CII (MCII; 15-point improvements on 0-100 VAS) in Pt Pain, pt global assessment of psoriasis
(PtGA PsO), PtGA Arthritis, and PtGA PsO/Arthritis, and Dermatology Life Quality Index (DLQI) MCII (≥5-point-improvement
in pts with DLQI ≥5, PsO BSA ≥3% & IGA ≥2 at BL). More rigorous response criteria were used for longer-term pt outcomes:
Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-F; ≥4-point improvement), Health Assessment Ques-
tionnaire Disability Index (HAQ-DI; ≥0.35-point improvement), DLQI 0/1 (in pts with DLQI >1, PsO BSA ≥3%, and IGA
≥2 at BL), and 36-item Short-Form Health Survey physical component summary score (SF-36 PCS; ≥5-point improvement).
GUS vs PBO were compared with logistic regression adjusting for BL levels, number of prior TNFi, and concomitant use of
conventional synthetic DMARDs. Non-responder imputation (NRI) was used for missing data and pts meeting treatment fail-
ure criteria.

Results: The post hoc analysis included 285 randomized pts (GUS Q8W: n=189; PBO: n=96). Mean (SD) BL DLQI (13.1
[7.0]), PtGA PsO (60.9 [23.9]), PtGA Arthritis (64.2 [17.5]), PtGA PsO/Arthritis (66.6 [17.9], Pt Pain (63.2 [18.6]), FACIT-F
(29.2 [11.0]), and SF-36 PCS (33.3 [7.3]) scores indicated active disease and impaired health-related quality of life (QoL).
GUS treatment was associated with higher rates of PRO endpoint achievement compared with PBO at W8, W16, and
W24, as evidenced by significantly greater odds of achieving MCII in PtGA PsO (odds ratio range across timepoints [ORs]:
3.0-10.2), PtGA Arthritis (ORs: 1.8-4.5), PtGA PsO/Arthritis (ORs: 3.0-5.2), Pt Pain (ORs: 2.3-4.5), and DLQI (ORs:
10.4-15.5) as of W8 (Figure 1), as well as responses in FACIT-F (ORs: 1.7-3.0), HAQ-DI (ORs: 2.2-2.8), DLQI 0/1 (ORs:
10.6-24.7), and SF-36 PCS (ORs: 1.3-2.9) through W24 (Figure 2). Further increases in response rates (NRI) were seen
through W48 of GUS, with consistent patterns following crossover from PBO to GUS.

Conclusion: In PsA pts with TNFi-IR, GUS was associated with rapid effect for achievement of MCIIs and sustained
achievement of more rigorous response criteria across PROs, including patient-reported skin and joint symptoms, pain,
fatigue, functional status, and skin-specific and physical function-related QoL, with increasing response rates from W24
to W48.
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Background/Purpose: PsA-5Ts is a simple multidimensional composite measure, assessing pain, fatigue, physical func-
tion, skin problems, and depression, recently developed to measure overall health in PsA patients (pts) and correlate with
established composite measures1. We assessed the longitudinal construct validity of the PsA-5Ts domains (PsA-5T-Ds)
using data from three Phase 3 trials of the fully human IL-23p19-subunit inhibitor guselkumab (GUS), and evaluated the
GUS effect on PsA-5T-Ds through week (W)24.

Methods: Pts in DISCOVER 1&2 (D1/D2; n=1120 �90% bionaive) and COSMOS (n=285; inadequate response to 1 or
2 TNFi) had active PsA and were randomized to GUS 100 mg every 4 W (Q4W; D1/D2 only); GUS 100 mg at W0, W4,
Q8W; or placebo (PBO). A PsA-5T-Ds score (range 0-100) was calculated1 based on the Functional Assessment of Chronic
Illness Therapy Fatigue (FACIT-F) scale, Health Assessment Questionnaire Disability Index (HAQ-DI), and question 28 (’Have
you felt downhearted and depressed’) of the 36-Item Short Form Survey (SF-36) to assess fatigue, physical function, and
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depression, respectively, after 0-10 transformation; pt pain and skin disease activity were assessed with native 0-10 visual
analogue scales. Correlation of change in PsA-5T-Ds score with changes in PsA disease activity (DA) Score (PASDAS),
DA Index for PsA (DAPSA), clinical (c) DAPSA, and SF-36 physical component summary score (PCS) was assessed with
Pearson’s coefficient. Known-groups validity was assessed with mixed models for repeated measures (MMRM) using
change in PsA-5T-Ds score as dependent variable; clinically meaningful improvements (CMI) in PASDAS (Δ≤-0.8), DAPSA
(Δ≤-7.25), cDAPSA (Δ≤-5.7), and SF-36 PCS (Δ≥5) as independent variables; and age, sex, treatment, and BL PsA-5T-
Ds score as covariates. GUS’ effect on PsA-5T-Ds score change and CMI achievement was assessed with multivariate
MMRM and logistic regression, respectively.

Results: Changes in PsA-5T-Ds score through W24 correlated strongly with variations in PASDAS (r=0.7; p< 0.0001)
(Figure 1) and moderately with variations in DAPSA, cDAPSA, and SF-36 PCS (r=0.5; all p< 0.0001). CMI achievement in
PASDAS, DAPSA, cDAPSA, and SF-36 PCS through W24 associated with significantly greater improvements in PsA-5T-
Ds score vs non-achievement; corresponding time-weighted least square means (95% CI) differences of -7.9 (-8.5 to
-7.3), -7.3 (-7.9 to -6.6), -7.2 (-7.9 to -6.6), and -5.9 (-6.5 to -5.4), respectively, suggested a cutoff of ≥8 points for CMI in
PsA-5T-Ds score. Upon adjusting for potential confounders, treatment with GUS Q4W or Q8W associated with significantly
greater PsA-5T-Ds improvements through W24 and higher odds of achieving PsA-5T-Ds CMI vs PBO, starting at the first
timepoint assessed (Figure 2).

Conclusion: In our first assessment of the PsA-5T-Ds longitudinal construct validity, we observed a strong correlation with
PASDAS, which encompasses most core PsA domains, and good ability to discriminate between pts with and without CMI.
GUS treatment was associated with greater improvements and higher rates of CMI achievement than PBO, supporting the
established GUS efficacy across key PsA domains.
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Background/Purpose: Inflammatory cytokines can alter the way the central nervous system processes pain as shown in
patients with rheumatoid arthritis. However, the relationship between TNFα inhibition and pain processing in individuals with
psoriatic arthritis (PsA) has not been investigated.

Figure 1. Brain fMRI response to pressure of the non-affected joint (green) and the affected joint (red) overlaid on top of the structural image. Upper
panel corresponds to a patient with clinical improvement (PsA1) and lower panel to a patient that did not respond (PsA3) at baseline (left column)
and week 1 (right column). Differences are observed in the sensorimotor cortex activation between patients: there is an increase in the activation
after week 1 in PsA1 while PsA3 showed activation at baseline but not in week 1.
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The purpose of this study is to assess the feasibility of functional magnetic resonance imaging (fMRI) paradigm to estimate
the respone to pain and the effect of treatment in PsA patients.

Methods: 6 patients with active PsA eligible to start a TNF inhibitor (TNFi) were included: 3 were naïve to biological disease
modifying anti-rheumatic drugs and 3 were experienced. Four healthy subjects (HS) were also included. The physician
selected a swollen and tender joint (affected joint) and a control joint in the contralateral hand (non-affected joint). Subjects
were scanned in a 3.0T scanner at baseline (BL) and week 1 (W1) after starting treatment. First, the brain pain response
was investigated pressing the non-affected joint followed by the affected joint. Each acquisition included 2 fMRI runs. The
fMRI effect of pressure was represented for each subject individually, for each time point (p< 0.0001 uncorrected level, min-
imum extension 10 voxels). We provided a descriptive analysis of the differences in PsA patients brain response between BL
and W1 and the clinical response evaluated by the percentage of improvement of Disease Activity in Psoriatic Arthritis
(DAPSA) score and visual analogue scale pain (VASp) change.

Results: All subject’s demographic characteristics and PsA patients’ clinical response are shown in Table 1. Brain response
to pressure in HS produced activation in the sensory motor cortex, with more or less involvement of additional areas in the
prefrontal, parietal and temporal cortex. In PsA patients with a higher treatment response (PsA 1, 2, 5), the brain response
to pressure did not show any activation at BL whilst sensory motor cortex activation was seen at W1, with amygdala and
insula activation in patients PsA 2 and 5 and prefrontal and frontal activity in patients PsA 1 and 2. In those with less response
(PsA 3, 4, 6), the sensory motor cortex was activated at BL with little changes when evaluated at W1 (Fig. 1). No evident dif-
ferences in brain response activation were observed between naïve and TNFi experienced patients.

Conclusion: The proposed fMRI paradigm seems to be a promising candidate to predict response to treatment with TNFi in
PsA patients. Studies with more patients are needed to confirm our preliminary results.

Disclosure: E. Espartal L�opez: Pfizer, 5; X. Michelena Vegas: Pfizer, 5; S. Marsal Barril: Pfizer, 5; A. Rovira: Pfizer,
5; D. Pareto: Pfizer, 5; A. Erra Duran: Pfizer, 5.

Table 1. All subject’s demographic characteristics ans PsA patients’ clinical response
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Background/Purpose: Izokibep is a novel small protein IL-17A inhibitor, unique for its high IL-17A binding affinity, a small
size at 18.6 kD and albumin binding site enabling access in inflamed tissues and two-week half-life. IL-17A is key in psoriatic
arthritis (PsA) pathogenesis and its inhibition is known to improve quality of life. Here, we report results of izokibep treatment
to week 46 on patient-reported outcomes (PROs), following a 16-week placebo-controlled period1. PRO endpoints include
PsAID-9, HAQ-DI, TSQM-9, and patient reported pain, itch, and global disease activity.

Methods: Izokibep doses of 80 mg Q2W or 40 mg Q2W were evaluated to 46 weeks or study termination. The original pla-
cebo arm continued to 16 weeks, then switched to 80 mg Q2W in a multicenter trial (NCT04713072). This study was termi-
nated once 16-week results were available to continue to explore the effective dose range in a next P2b/3 trial. The results
include as observed analysis evaluating change from baseline to weeks 16, 32 and 46. Patients met CASPAR criteria and
had ≥3 swollen (SJC) and ≥3 tender joints (TJC) on a 66/68 joint count and inadequate response to previous NSAIDs,
csDMARDs, or TNF inhibitor therapy.

Results: 135 patients were randomized 1:1:1 to izokibep 40 mg, 80 mg or placebo to week 16 when placebo transitioned
to 80 mg Q2W. Patients had a mean age of 49 (SD 12) years, a mean BMI of 29 (5) kg/m2, a mean PsA disease duration of
7 (8) years, a mean SJC of 10 (7) and TJC of 17 (10). At week 32, 96 of 102 eligible patients had evaluable data and at week
46, 59 of 62 eligible patients had evaluable data with similar distribution across groups. Clinically important improvements
were evident for pain, patient global disease activity, itch, PsAID-9, treatment satisfaction on the TSQM-9 for those starting
on 80 mg at baseline as well as those switching to 80 mg at week 16. The 80 mg dose showed improvements from week
16 to 46, whereas the 40 mg dose was largely stable (Figure 1). Consistent improvements across all PsAID-9 subdomains
were evident for the 80 mg doses at week 32 and week 46 (Figure 2). Pain responders, defined as achieving patient reported
pain < 30/100, improved from weeks 16 to 32 and 46 for those starting with 80 mg and those switching to 80 mg at week
16 while the 40 mg dose remained largely stable (Figure 3). From week 16 to week 46, the most frequently reported adverse
events were injection site reactions, injection site erythema and nasopharyngitis which were distributed similarly across
groups. One patient dropped out for ISR over this interval. There were no dose-related infection risks.
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Conclusion: Izokibep led to continuing improvements across all PROs from baseline to weeks 16, 32 and 46 with greater
improvements in the 80 mg dose groups. The GRAPPA validated PsAID-9 showed clinically important improvements in
patient reported quality of life across all subdomains over weeks 16, 32 and 46. More than 70% of patients achieved marked
pain control. Izokibep was generally well tolerated with no new safety issues to week 46.

Figure 1. Continued Improvements in Multiple Patient-Reported Outcomes from Baseline to Weeks 16, 32 and 46

Figure 2. Continued Improvement in the GRAPPA Validated PsAID Quality of Life Index over Weeks 16, 32, 46
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Background/Purpose: Dietary Interventions in psoriatic arthritis (DIPSA) is a randomized controlled trial (RCT) assessing
the efficacy of dietary modifications in patients with psoriatic arthritis (PsA). Ideally, the design of an adjunct therapy trial
and the intervention itself should engage patients in a positive experience. We aimed to describe patients’ experience partic-
ipating in a dietary RCT in a rheumatology setting.

Methods: DIPSA (NCT04180904) compares the efficacy of the Mediterranean diet and DASH-low caloric diet as adjunct
therapy to the standard of care in PsA. Patients with moderately active PsA (DAPSA > 10) who were overweight or obese
(BMI 25-40) were enrolled into the trial for 24 weeks. The trial design is shown in Figure 1. At the end of the trial, participants
underwent a semi-structured interview regarding their participation including challenges faced, positive aspects of the trial,
and recommendations for a future intervention and/or trial. Interviews lasted 20-30 min and were carried out by trained
research coordinators. The interviews of first 50 participants who completed the trial (out of intended 90) were analyzed
using modified grounded theory by two research coordinators with input from the two PIs.

Results: The mean age of the participants was 54.8 years (SD 12.3 years) and 66% were females. Key themes identified
included the benefit of increased wellness from healthy diet, structured intervention, support from dietitian and other staff,
self-awareness, barriers to dietary changes, and other lifestyle changes (Figure 2). The themes, subthemes and a few repre-
sentative quotes are included in Table 1. Patients found advice regarding healthy eating habits, setting personal goals,
incorporating or avoiding particular food items in the diet to be beneficial for their overall health and well-being. However,
most wished for a well-organized and structured diet in the form of recipes, menus, or a booklet. Support from the staff,
phone calls from a dietitian and daily text messages motivated participants to adhere to the diet. Participants became more
cognizant of the effect of diet on their pain and arthritis which led to higher confidence in controlling pain through dietary
modification. Our study identified some important barriers to dietary change in PsA. Psychological barriers included reluc-
tance to change the diet because of taste and habit, and difficulty adhering during times of stress and fatigue. Social issues
arose when eating out, traveling or dining with others. Other barriers to healthy eating were related to time constraints and
affordability. Finally, participants expressed a desire to continue beneficial dietary changes as well as to commit to other
healthy lifestyle choices, e.g., increased physical activity, mindfulness and meditation.
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Conclusion: Patients with PsA found the DIPSA interventions to be feasible and valuable. Support from a multidisciplinary
team, especially dietitian advice, was deemed crucial. Psychosocial barriers, cost and time constraints prevent patients from
implementing healthy dietary changes. Finally, focusing on dietary change had carryover, helping patients to make healthy
choices in other aspects of life.

Figure 1: DIPSA study design and procedures
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Figure 2: Summary of themes and subthemes that were identified in the interviews of study participants
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Background/Purpose: The Group for Research and Assessment of Psoriasis and PsA (GRAPPA) domain-based treatment
recommendations for PsA focus on six key domains: peripheral arthritis, axial disease, enthesitis, dactylitis, skin psoriasis,
and nail psoriasis, and PsA-related conditions: uveitis and IBD.1Bimekizumab (BKZ), a monoclonal IgG1 antibody that selec-
tively inhibits IL-17F in addition to IL-17A, has demonstrated superior clinical efficacy vs placebo (PBO) to Week (Wk) 16 in
phase 3 clinical trials of patients (pts) with PsA.2,3 In pts with psoriasis, superior skin domain efficacy has been demonstrated
versus secukinumab (IL-17A inhibitor), ustekinumab (IL-12/23 inhibitor), and adalimumab (TNF-α inhibitor [TNFi]).4–6 The
objective of this analysis is to show BKZ efficacy across GRAPPA core domains toWk 52 from two phase 3 trials in PsA, with
axial domain outcomes from two phase 3 trials in axial spondyloarthritis (axSpA).

Methods: Included pts were randomized to receive subcutaneous BKZ 160 mg or PBO every 4 wks (Q4W) in BE OPTIMAL
(NCT03895203; biologic DMARD-naïve pts with PsA), BE COMPLETE (NCT03896581; pts with PsA who were TNFi-
inadequate responders [TNFi-IR]), BE MOBILE 1 (NCT03928704; non-radiographic axSpA) and BE MOBILE
2 (NCT03928743; radiographic axSpA, i.e. ankylosing spondylitis). BE OPTIMAL included a reference arm (adalimumab
40 mg Q2W) to Wk 52; data not shown.2,3,7 From Wk 16, all PBO-randomized pts received BKZ 160 mg Q4W to Wk
52 (PBO/BKZ). Wk 16 completers from BE COMPLETE were eligible to enter BE VITAL (NCT04009499; open-label exten-
sion). Outcomes are reported by GRAPPA domain (Table 1). Missing data are imputed using non-responder and multiple
imputation (NRI; MI) for binary and continuous outcomes, or reported using observed case (OC).

Results: Wk 52 completion was high (BE OPTIMAL: 770/852 [90.4%], BE COMPLETE: 347/400 [86.8%], BE MOBILE 1:
220/254 [86.6%], BE MOBILE 2: 298/332 [89.8%]). Baseline demographics and disease characteristics were previously
reported.2,3,7 Across all GRAPPA domains, improvements from Wk 16 were sustained at Wk 52 in BKZ-treated pts across

Table 1. Reported outcomes by core and PsA-related domain

2820



Table 2. Efficacy outcomes at Week 16 and 52 from BE OPTIMAL, BE COMPLETE and BE VITAL, BE MOBILE 1, and BE MOBILE 2 by GRAPPA
domain [NRI, MI, OC]
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all studies (Table 2). Individual domain responses were generally consistent between bDMARD-naïve and TNFi-IR pts (Fig-
ure). Results from BE MOBILE 1 and 2 demonstrated BKZ efficacy in pts with axSpA (Table 2, Figure) and were suggestive
of efficacy for axial disease in PsA.1 Responses were generally consistent between BKZ and PBO/BKZ pts at Wk 52 (Fig-
ure). To Wk 52, there were no instances of uveitis (BE OPTIMAL; BE COMPLETE). 2 (0.2%) pts in BE OPTIMAL had definite
adjudicated IBD; no pts had adjudicated IBD in BE COMPLETE.

Conclusion: Treatment with BKZ resulted in robust and sustained improvements across GRAPPA domains with low rates
of IBD and no uveitis to Wk 52 for both bDMARD-naïve and TNFi-IR pts with PsA; results from pts with axSpA support effi-
cacy in the axial domain.

References:1. Coates LC. Nat Rev Rheumatol 2022;18:465–79; 2. McInnes IB. Lancet 2023;401:25–37; 3. Merola
JF. Lancet 2023;401:38–48; 4. Reich K. N Engl J Med 2021;385:142–52; 5. Reich K. Lancet 2021;397:487–98. 6.
Warren RB. N Engl J Med 2021;385:130–41; 7.Van der Heijde D. Ann Rheum Dis 2023;82:515–26.
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Figure. GRAPPA individual domain response and change from baseline at Week 52 from BE OPTIMAL (bDMARD-naïve), BE COMPLETE
(TNFi-IR), BE MOBILE 1 (nr-axSpA) and BE MOBILE 2 (r-axSpA) [NRI, MI]
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Background/Purpose: PsA is a chronic systemic inflammatory disease that affects 30% of patients diagnosed with psori-
asis, with a clinical burden that includes dactylitis, enthesitis, cutaneous manifestations, chronic pain, progressive joint dam-
age, and disability. Risankizumab (RZB), an antibody that targets the p19 subunit of interleukin-23 with high affinity and
specificity, is approved for the treatment of adult patients with active PsA. RZB has been previously reported to show effi-
cacy across several disease domains up to week 100.1 Here, we report the efficacy and safety results through week 148.
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Methods: KEEPsAKE 2 is an ongoing phase 3 global, multicenter clinical trial evaluating the efficacy and safety of RZB ver-
sus placebo (PBO) in patients with active PsA,defined as ≥5 tender joints and ≥5 swollen joints, meeting the Classification
Criteria for Psoriatic Arthritis (CASPAR), with symptom onset of ≥6 months before screening, and active plaque psoriasis
or nail changes consistent with psoriasis at screening. Eligible patients were 18 years or older and had previous inadequate
response or intolerance to 1 or 2 biological therapies (Bio-IR) and/or ≥1 conventional synthetic DMARD (csDMARD-IR).
Patients were randomized in a 1:1 ratio to receive double-blinded treatment with subcutaneous RZB 150 mg or matched
placebo for 24 weeks, administered at weeks 0, 4 and 16. Starting at week 24, all patients in the ongoing trial receive
open-label RZB 150 mg every 12 weeks through week 316. Efficacy and safety analyses were conducted in all randomized
patients who received one or more doses of the study drug. Statistical reporting and imputation methods for efficacy
assessments are defined in the figures. Safety assessments were based on monitoring of treatment emergent adverse
events (TEAEs) and are summarized using exposure-adjusted event rates (EAERs, events/100 patient-years [PYs]).

Results: Patients in KEEPsAKE 2 (RZB N=224; PBO/RZB N=219) maintained similar efficacy results at week 148 to those
reported at week 52 and week 100 (Table 1). 33.9% of RZB and 28.8% of PBO/RZB patients achieved ACR50 response
at week 148 (Figure 1). 65.9% of RZB and 58.8% of PBO/RZB patients achieved PASI 90 response at week 148. A consis-
tent change from baseline in HAQ-DI (RZB -0.24, PBO/RZB -0.27), SF-36 PCS (RZB 6.09, PBO/RZB 5.60) and FACIT-
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Fatigue (RZB 6.0, PBO/RZB 5.1) was observed at 148 weeks. 33.0% of RZB patients and 28.3% of PBO/RZB patients
achieved MDA at week 148, consistent with results reported at week 52 and week 100. For those patients with enthesitis
at baseline, resolution was observed in 53.1% of RZB and 47.5% of PBO/RZB patients at week 148. For patients with dac-
tylitis at baseline, resolution was observed in 82.5% of RZB and 61.4% of RZB/PBO patients at week 148. The overall rates
of TEAEs, serious TEAEs and AEs leading to discontinuation of study drug remained stable and was consistent with the
rates reported for the placebo-controlled period (Table 2).

Conclusion: Long-term treatment with RZB 150mg shows durable efficacy in patients with PsA through 148 weeks, with
no new safety findings.
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Background/Purpose: Risankizumab (RZB), a humanized immunoglobulin G1 monoclonal antibody that inhibits
interleukin-23 by targeting its p19 subunit with high affinity and specificity, is approved for the treatment of adult patients
(pts) with active PsA. Pts in the KEEPsAKE 1 trial who received RZB 150 mg achieved the primary efficacy endpoint at week
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24. The long-term efficacy, safety and tolerability of RZB has been previously reported through 100 weeks of treatment.
Here, we report the efficacy and safety results through week 148.

Methods: KEEPsAKE 1 is an ongoing, global, phase 3, multicenter clinical trial to evaluate the efficacy and safety of RZB ver-
sus placebo (PBO) in patients with active PsA. Eligible patients were≥18 years old and demonstrated an inadequate
response, intolerance or contraindication to ≥1 conventional syntheticDMARD (csDMARD-IR). Following a 24-week
double-blind, PBO-controlled, parallel-group treatment period (period 1), the trial is ongoing with an open-label extension
treatment period from week 24 through week 316 (period 2). In period 1, pts were randomized 1:1 to receive subcutaneous
RZB 150 mg or PBO at weeks 0, 4 and 16. At week 24, pts who were randomized to RZB received blinded PBO and pts
who were randomized to PBO received the first dose of blinded RZB. Starting at week 28, all pts continue to receive
open-label RZB 150 mg every 12 weeks until week 316. Beginning at week 36, pts who were classified as non-responders
(defined as < 20% improvement in tender or swollen joint count on two consecutive visits vs baseline) were discontinued
from the study drug. Efficacy and safety analyses were conducted in all randomized pts who received one or more doses
of the study drug. Safety assessments were based on monitoring of treatment-emergent adverse events (TEAEs).

Results: Overall efficacy results were maintained at week 148 of the KEEPsAKE 1 trial, as compared to week 52 and 100 (-
Table 1). At week 148, 41.1% of RZB and 41.5% of PBO/RZB pts achieved ACR50 and 38.1% of RZB and 35.5% of
PBO/RZB pts achieved MDA (Figure 1). 69.3% of RZB and 67.1% of PBO/RZB pts achieved PASI90 at week 148. mNAPSI
and PGA-F scores improved from baseline by 15.01 and 1.5 points, respectively, for RZB pts and by 13.99 and 1.4 points
for PBO/RZB pts. For pts with enthesitis at baseline, resolution was seen in 62.6% of RZB and 62.4% of PBO/RZB pts. For
pts with dactylitis at baseline, resolution was seen in 77.5% of RZB and 74.8% of PBO/RZB pts. At week 148, the mean
PSA-mTSS score increased by 0.55 from baseline for RZB and by 0.94 for PBO/RZB pts. 88.5% of RZB and 84.4% of

2827



PBO/RZB pts showed no radiographic progression (PSA-mTSS ≤0 from baseline). At week 148, HAQ-DI (RZB -0.41,
PBO/RZB -0.35), SF-36 PCS (RZB 8.61, PBO/RZB 7.78) and FACIT-Fatigue (RZB 7.4, PBO/RZB 6.4) scores showed con-
sistent increase from baseline. The overall rates of TEAEs, serious TEAEs and AEs leading to discontinuation of study drug
have remained stable and comparable to those reported in period 1 (Table 2).

Conclusion: The 148-week results of the ongoing KEEPsAKE 1 trial demonstrate the durable efficacy of RZB 150 mg in
treating the clinical manifestations and improving health-related quality of life in csDMARD-IR pts with PsA. RZB was well-
tolerated, with no new safety signals.
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Background/Purpose: Pooled safety data have been reported for secukinumab administration in patients with psoriasis
(PsO), psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA).1,2 The aim of this study is to describe the safety profile of
secukinumab after extensive patient exposure in clinical trials. We report safety analysis from a larger pool of patients and
more studies than previously published.3

Methods: The pooled safety analysis included 48 Phase II/III/IV clinical trials with patients who had received subcutaneous
(s.c.) secukinumab 150 mg and / or 300 mg for at least 16 weeks in PsO (31 trials), PsA (9 trials), and axSpA (8 trials), with a
cut-off date of June 2022. AxSpA includes data from patients with either radiographic axSpA or non-radiographic axSpA.
Adverse events (AEs) were reported as exposure-adjusted incidence rates (EAIRs) per 100 patient-years. Analysis included
all patients who received ≥1 dose of secukinumab.

Results: A total of 17,008 patients with PsO (10,150), PsA (4,401) and axSpA (2,457) were included in this analysis. The
most frequent AEs reported across all indications were nasopharyngitis (EAIR [95% CI]; PsO, 19.44 [18.66, 20.24]; PsA,
11.36 [10.54, 12.23]; axSpA, 12.88 [11.73, 14.11]) and upper respiratory tract infection (EAIR [95% CI]; PsO, 6.14 [5.75,
6.56]; PsA, 8.1 [7.42, 8.82]; axSpA, 8.28 [7.41,9.22]). EAIRs per 100 patient-years for inflammatory bowel disease (IBD),
malignancies and major adverse cardiovascular events (MACE) remained low across all indications. The EAIRs per
100 patient-years for adverse events (AEs) of special interest are reported in Table 1.

Conclusion: This pooled safety data analysis of 48 Phase II/III/IV clinical trials demonstrates that secukinumab is well toler-
ated in patients with PsO, PsA and axSpA, and shows no new signals with longer-term follow-up beyond those already
identified in shorter studies.1,2

References

1. Deodhar et al. Arthritis Research & Therapy (2019) 21:111.
2. Deodhar et al. EULAR (2020). Eposter no. FRI0272.
3. Gottlieb et al. Acta Derm Venereol (2022) 102: adv00698.
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Background/Purpose: Given the chronic nature of PsA, sustaining high levels of disease control with treatment is impor-
tant. Assessing maintenance of response in patients (pts) that achieve treatment targets is of interest as pts can experience
loss of response with long-term therapy.1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in
addition to IL-17A, has demonstrated rapid, clinically meaningful joint and skin efficacy responses at Week (Wk) 16 versus
placebo (PBO) in pts with PsA.2,3 Responses were sustained to Wk 52.4 We report maintenance of response in joint and
skin efficacy outcomes to Wk 52 in BKZ-treated pts with PsA who responded at Wk 16.

Methods: BE OPTIMAL (NCT03895203), which included a 16-wk double-blind, PBO-controlled period and a 36-wk active
treatment-blind period, assessed BKZ in patients with active PsA who were biologic DMARD (bDMARD)-naïve. Pts were
randomized 3:2:1 to subcutaneous BKZ 160 mg every 4 wks (Q4W), PBO, or reference (adalimumab 40 mg Q2W). At Wk
16, PBO pts switched to BKZ 160 mg Q4W. Maintenance of response is reported as the percentage of BKZ-treated pts
who achieved response at Wk 16 and maintained response at Wk 52. Data are reported for pts randomized to BKZ
160 mg Q4W at baseline (BL). Endpoints include ACR20/50/70, Psoriasis Area and Severity Index (PASI)75/90/100, mini-
mal and very low disease activity (MDA, VLDA), and Disease Activity Index for PsA (DAPSA) remission or low disease activity
(REM+LDA; ≤14) and remission (REM; ≤4) responses. Wk 16 responders are reported using non-responder imputation
(NRI); maintenance of response to Wk 52 is reported using NRI and observed case (OC). Treatment-emergent adverse
events (TEAEs) to Wk 52 are reported for pts who received ≥1 dose of BKZ, including pts randomized to PBO at BL.

Results: At BL, 431 pts were randomized to BKZ 160 mg Q4W; 217/431 (50.3%) had psoriasis affecting ≥3% of body sur-
face area (BSA). 414/431 (96.1%) completed Wk 16; 388 (90.0%) completed Wk 52. Most pts who achieved response at
Wk 16 maintained response at Wk 52, across a range of outcomes (Figure). At Wk 16, ACR20/50/70 was achieved by
268 (62.2%)/189 (43.9%)/105 (24.4%) pts; responses were maintained at Wk 52 by 88.4%/86.8%/82.9% (NRI);
92.9%/91.1%/87.9% (OC). Of 217 pts with psoriasis affecting ≥3% of BSA at BL, 133 (61.3%)/103 (47.5%) achieved
PASI90/100 at Wk 16. Most pts maintained response at Wk 52: 82.7%, 79.6% (NRI); 94.0%, 89.1% (OC). The same pattern
was observed for the composite measures of efficacy. 194 (45.0%) pts achieved MDA at Wk 16; 85.6% (NRI) and 90.7%
(OC) maintained response at Wk 52. A high proportion of Wk 16 responders maintained their response at Wk 52 for VLDA,
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DAPSA REM+LDA, and DAPSA REM (Figure). To Wk 52, 555/702 (79.1%) BKZ-treated pts reported ≥1 TEAE; 46 (6.6%)
reported serious TEAEs.

Conclusion:With BKZ treatment, Wk 16 responders maintained robust efficacy responses to Wk 52 across joint, skin, and
composite efficacy outcomes. The safety profile of BKZ was consistent with previous reports.2,3

References:1. Boehncke WH. Am J Clin Dermatol 2013;14:377–88; 2. McInnes IB. Lancet 2022; 401(10370):25-37;
3. Merola JF. Lancet 2022; 401(10370):38-48; 4. Ritchlin C. Arthritis Rheumatol 2022;74(suppl 9).
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Figure. Maintenance efficacy responses to Week 52 in Week 16 responders (NRI)
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Background/Purpose: Late-onset PsA may be associated with elevated acute phase reactants, higher joint count, and
erosive disease at diagnosis1,2. Given potential phenotype differences and increasing prevalence with aging populations, it
is important to establish the efficacy of current treatments in late-onset PsA. Previous analyses of DISCOVER-1&2 (D1&2)
have shown the fully human IL-23p19-subunit inhibitor guselkumab (GUS) to be associated with robust and sustained
improvement in PsA signs/symptoms over 52 weeks (W) in subgroups of patients (pts) across a variety of baseline
(BL) characteristics3. These post hoc analyses contrasted early- vs. late-onset PsA pts and evaluated GUS efficacy through
W52 in both cohorts.

Methods: Adults in D1&2 (90% bionaive) with active PsA despite standard therapies were randomized 1:1:1 to GUS
100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, Q8W; or placebo (PBO) with crossover to GUS 100 mg Q4W at
W24. The tertile (T) distribution of age at PsA diagnosis in the pooled D1&D2 population informed the definition of early-
(T1 < 36y) and late- (T3 ≥47y) onset. W24/52 efficacy assessments included least-square mean changes in Disease Activity
Index for PsA (DAPSA), swollen/tender joint counts (SJC/TJC), Psoriasis Area Severity Index (PASI; in pts with BSA≥3% and
IGA≥2 at BL), CRP, pt-reported pain (Pt-Pain), pt global assessment of arthritis and psoriasis (PtGA), Short Form 36-item
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physical component summary score (SF-36 PCS), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI; in pts with
axial involvement [axPsA]), and Ankylosing Spondylitis Disease Activity Score (ASDAS; in pts with axPsA), as well as ACR
and Minimal Disease Activity (MDA) response rates (employing non-responder imputation [NRI] for missing data).

Results: Relative to pts with late-onset (n=384), those with early-onset (n=376) PsA were significantly younger at BL but had
longer PsA duration and a shorter interval between psoriasis and PsA diagnoses (Table 1). The two cohorts had generally
comparable joint and skin disease severity at BL, although those with early-onset PsA were more likely to have axPsA and
dactylitis, and exhibited higher CRP levels, PtGA, BASDAI and ASDAS.

Irrespective of PsA onset age, GUS Q4W or Q8W was associated with significantly (nominal p< 0.001) greater improve-
ments in DAPSA, PASI, PtGA, CRP, ASDAS (Figure 1), SJC, TJC, Pt-Pain, BASDAI, and SF-36 PCS (data not shown),
and higher ACR20/50/70 and MDA response rates vs. PBO at W24 (Figure 2). Further improvements/increased response
rates were generally seen through W52 of GUS across early- and late-onset subgroups (Figure 1, 2).

Conclusion: Results of post hoc analyses, conducted in a large cohort of mainly bio-naïve pts with active PsA from D1&2,
suggest early-onset PsA may be associated with more aggressive presentation several years post-diagnosis. Irrespective
of age of PsA onset and differences in baseline profile, however, GUS was associated with significant and clinically meaning-
ful improvements across key PsA domains, with further enhancements generally seen through W52.

References:

1. Fragoulis GE. J Rheumatol 2022;49:1085
2. Polachek A. Semin Arthritis Rheum 2019;48:834
3. Ritchlin CT. RMD Open 2022;8:e002195
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Background/Purpose: To compare drug survival, effectiveness and safety of anti-IL17A with anti-TNF drugs as first line
biologic therapy in patients (pts) with PsA using real life data from the Czech biologics registry ATTRA. ATTRA is a prospec-
tive observational cohort study that captures more than 90% of PSA patients treated with b/tsDMARDs in the
Czech Republic (CZ). Anti-IL17A bDMARDs have been reimbursed in CZ since Jan 2016 with the same label and restrictions
as anti-TNFs.

Methods: PsA pts who initiated their first bDMARD in Jan 2016–Mar 2022 with at least one year of follow-up were included.
By the type of first bDMARD exposure patients were dichotomized to anti-IL17A and anti-TNF cohorts. Effectiveness was
assessed every 3-6 months by DAS28-ESR and DAPSA, physician global assessment of psoriasis (PGApso) on numerical
rating scale (1-5), and by EQ-5D utility. Incidence of reported AEs and SAEs per 1000 patient-years (p-yrs) was calculated.
Propensity score (PS) matching was used to account for differences in baseline characteristics. Drug survival was visualized
using Kaplan-Meier curves, and Cox proportional hazards models were used to calculate adjusted Hazard Ratios (HRs) with
95% confidence intervals (CIs) for risk of discontinuing therapy.
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Results: 994 PsA pts started first-line anti-IL-17A (n=192) or anti-TNF (n= 802) therapy within period Jan 2016–Mar 2022,
and 178 and 719 resp. had non-missing values for the outcomes of interest. Important baseline characteristics were similar
between anti-IL17A and anti-TNF cohorts save for swollen joint counts (SJC), and after PS matching (using logistic model
with 1 covariate: 68 SJC, matching ratio 1:4, caliper 0.1) 177 pts on anti-IL17A and 577 on anti-TNF were PS-matched
and further analyzed. Baseline characteristics of PS-matched cohorts are in table 1. Drug retention on anti-IL7A was signif-
icantly better than on anti-TNF drugs with HR (95% CI) 0.57 (0.41; 0.78), see fig. 1. More pts on anti-IL7A discontinued ther-
apy because of primary failure (31% vs 16%), but less of them because of adverse events (9% vs 17%) or other unspecified
reasons (13% vs 21%). In pts remaining on first line therapy, mean levels of DAS28-ESR and DAPSA were significantly lower
and of utility EQ-5D significantly higher at each time point since month(M)3 until M18 after start of anti-TNF compared with
anti-IL-17A therapy (Fig. 2). Skin involvement assessed by PGApso was significantly better in anti-IL17A treated pts at M3
and M12. Incidence of AEs and SAEs was lower in anti-17A than in anti-TNF treated group (93 vs 168/1000 p-yrs,
p< 0.001; and 7 vs 18 /1000 p-yrs, p=0.079, resp.).

Conclusion: We have observed better drug retention on anti-IL17A compared to anti-TNF therapy despite its inferior effect
on composite joint indexes and quality of life in pts with PsA. This discrepancy may be explained either by superior safety,
tolerability, and effectiveness of anti-IL17A on skin involvement, limited possibility to switch between anti-L17A drugs, or
lower confidence of physicians to switch from anti-IL17A to anti-TNF than vice versa.

Acknowledgements: Supported by project 00023728 of Ministry of Health, CZ.

Table 1. Baseline characteristics after PS matching
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Figure 1. Kaplan-Meier curves of drug survival on first-line treatment – anti-IL-17A vs TNFi

Figure 2. Effectiveness of anti-IL17A and anti-TNF drugs over time in patients remaining on the initial first-line bDMARDs on joint involvement
assessed by DAS28-ESR or EuroQol utility.
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Background/Purpose: Methotrexate (MTX) is often used as first-line DMARD therapy in active psoriatic arthritis (PsA). The
value of MTX in combination with different bDMARDs is still unclear. We designed an investigator-initiated, randomized,
placebo-controlled trial (IIT) in active PsA to examine if outcomes of treatment with ustekinumab (UST) in combination with
MTX (either newly initiated or ongoing) were different from UST only (+Placebo; PBO). It was allowed to include patients with
stable MTX treatment. Here, we analyze the data stratified to MTX pretreatment, focusing on early treatment response within
the first 16 weeks.

Methods: A total of 186 patients with active PsA (defined as TJC≥4, SJC≥4 [68/66 joint count], and DAS28≥3.2) were
screened for eligibility. 173 patients were randomized to UST+MTX (new or ongoing) or UST+PBO. Patients were stratified
regarding their previous MTX therapy (blinded continuation of MTX or replacement of MTX with PBO [MTX-pre-treated] or
blinded newly initiated MTX or PBO [MTX-naïve]). Demographic data and disease activity status on peripheral arthritis
(response rates for LDA and remission for DAS28-CRP, DAPSA) were compared between treatment groups regarding
MTX pretreatment. Early response behavior was investigated by identification of DAS28-CRP and DAPSA low disease activ-
ity (LDA) and remission rates at weeks 4, 16, and 24.

Figure 1: LDA and Remission rates for DAS28-CRP and DAPSA response at weeks 4, 16, and 24 in the cohort of PsA patients with MTX pretreat-
ment and either discontinuation at the start of UST treatment or continuation of both MTX and UST
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Results: BL data were well-balanced between treatment groups (UST+MTX, n=87; UST+PBO, n=79), including gender
(42.5% vs. 40.5% female) and mean values for age (49.2 vs. 47.2 years), BMI (29.4 vs. 28.9 kg/m2), SJC (8 vs. 8), TJC
(12 v.s 12), DAS28-CRP (4.6 v.s 4.4), DAPSA (36.7 v.s 34.9), PASI (2.8 .vs 2.4), enthesitis (LEI >0: 50.57% .vs 50.63%),
and other domains. BL differences were seen in dactylitis (24.1% .vs 19.0%), BSA (2.9%. vs. 1.0%), and DLQI (8.6. vs
6.9). The patient cohort stratified according to MTX pretreatment was taken out (n=80) for analysis. The proportion of
patients who reached LDA and remission rates in DAS28-CRP was slightly lower in the group who discontinued MTX treat-
ment at the study start compared to those who continued MTX (DAS28-CRP 21.62% vs. 25.59%, respectively). This was
more prominent in analyzing the achievement of LDA/remission rates in DAPSA at week 4 (10.81% for those discontinuing
MTX vs. 25.59 % for those who continued MTX (Figure 1)). At weeks 16 and 24, both treatment groups reached the same
levels for LDA/remission rates in DAS28-CRP and DAPSA.

Conclusion:We have previously shown that MTX+UST vs. UST+PBO is non-inferior for efficacy assessments in active PsA.
Here we present the data from the analysis focusing on early response behavior to answer whether the overlapping treat-
ment with MTX is of clinical value after the decision to initiate a biological therapy with ustekinumab is made. With a focus
on DAS28-CRP and DAPSA response rates (LDA+remission), we can show that an overlapping treatment by the continua-
tion of MTX within the first 12-16 weeks is of clinical value to increase response rates in the early treatment phase of UST
treatment. MTX can be stopped at week 12 when UST efficacy increases, independent of MTX use.
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Background/Purpose: Clinical improvements through Week (Wk)96, with no unexpected safety findings, have previously
been reported with bimekizumab (BKZ) in the BE RADIANT phase 3b trial in patients with moderate to severe plaque
psoriasis.[1,2] Here, we evaluate the efficacy of BKZ, as measured by complete or near complete skin clearance using the
Psoriasis Area and Severity Index (PASI), over 144 weeks, and assess long-term safety of BKZ treatment.

Methods: Patients with moderate to severe plaque psoriasis received BKZ (320mg every 4 wks [Q4W] through Wk16, then
Q4W or Q8W) or secukinumab (SEC; 300mg weekly to Wk4, then Q4W) through Wk48, then BKZ (Q4W or Q8W; all
received Q8W from Wk64/next scheduled visit). Wks48–144 (open-label extension [OLE]) overlapped with the COVID-19
pandemic. Wk48–144 efficacy data are reported for patients treated with BKZ or SEC to Wk48 who entered the OLE,
receiving BKZ Q4W or Q8W. Patients discontinuing due to lack of efficacy/treatment-related adverse events (AEs) were con-
sidered non-responders; multiple imputation was used for other missing data (modified non-responder imputation [mNRI]).
Wk48–144 safety data (incidence/100 patient-years [PY]) are grouped for patients receiving ≥1 BKZ dose in this period.

Results: 336/373 BKZ-randomized and 318/370 SEC-randomized patients entered the OLE. Among these, 74.9% BKZ vs
52.8% SEC (Wk48) and 68.8% BKZ/BKZ vs 69.1% SEC/BKZ (Wk144) achieved PASI100 (100% improvement from base-
line in PASI); 94.3% vs 83.9% (Wk48) and 89.8% vs 87.0% (Wk144) achieved PASI≤2. Wk48–144 serious AE rate with BKZ
was low (5.4/100PY).Four deaths (two from coronavirus infection [unvaccinated patients]) occurred; none treatment-related.
The most common AEs were: nasopharyngitis (8.4/100PY); oral candidiasis (7.1/100PY); coronavirus infection (5.1/100PY).
Most (98.3%) oral candidiasis events were mild/moderate; three led to discontinuation.

Conclusion: Clinical improvements with BKZ were maintained through Wk144; outcomes improved for SEC-treated
patients after switching to BKZ (Wk48–144). AEs were consistent with BKZ’s safety profile.[1–3]

Funding: This study was funded by UCB Pharma. Medical writing provided by Costello Medical and funded by UCB
Pharma. References: 1. Strober B et al. Presented at AAD 2022, poster 34321; 2.Reich K et al. N Engl J Med 2021;

385(2):142–52, NCT03536884; 3.Gordon KB et al. JAMA Dermatol 2022;158(7):735–44.
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Background/Purpose: Awareness of comorbidity in patients with SLE is increasing. Most studies to date have described
comorbidity burden in prevalent SLE. We estimated the incidence of vascular events, - by age and sex, - in a large inception
cohort of patients with SLE compared with matched general population controls.

Methods: We assembled a cohort of adult patients registered with a first-time diagnosis of SLE (ICD codes) from January
1996 to July 2018 in the Danish National Patient Register (DNPR). SLE patients were age, - and sex-matched to population
controls randomly selected from the Danish Civil Registration System. We used ICD codes from the DNPR to determine the
presence of cardiovascular disease (Myocardial Infarction (MI)), cerebrovascular disease (CVD), and peripheral vascular dis-
ease (PVD) during outpatient and inpatient care. Individuals with prevalent MI, CVD, and PVD at baseline (SLE diagnosis)
were excluded from the analyses of incident events. We estimated incidence rates (IRs), incidence rate ratios (IRRs), and
incidence rate differences (IRDs) per 1,000 person-years of MI, CVD, and PVD by sex and age (< 50 years vs ≥ 50 years
at baseline) during up to 10 years of follow-up. Analyses were done separately for each disease category, e.g., individuals
with incident MI were retained for analyses of CVD and PVD. IRRs and IRDs were adjusted for age and sex using Poisson
regression and presented with 95% CIs.

Results:We identified 3,178 patients with incident SLE and 60,090 age- and sex-matched general population comparators.
84% of SLE patients and non-SLE controls were female; the mean age at baseline was 47 years. At baseline, the prevalence
of MI (2.9% vs 1.40%), CVD (7.0% vs 2.7%), and PVD (5.5% vs 1.4%) was higher in SLE patients compared with the general
population controls.

During follow-up, patients with SLE had substantially increased IRs of the above vascular events, with IRRs ranging from 1.7
to 7.6 across sex and age groups (Table 1). Although the absolute rates (IRs) were higher in SLE patients vs controls in the
older age group, the IRRs were consistently higher for those aged < 50 at baseline, both females and males. In this age
group, female SLE patients had a 5-fold increased risk of CVD and PVD and a 3-fold increased risk of MI. Male SLE patients
had an 8-fold increased risk of PVD and a 6-fold increased risk of CVD and MI.
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The IRDs ranged from 0.7 (MI in females aged < 50) and 11.4 (PVD in males aged ≥ 50) (Table 1). Interestingly, IRDs were
higher in males vs females in both age groups for MI and PVD, and in the younger age group for CVD.

Conclusion: In this nationwide study utilizing prospectively collected registry data, incident patients with SLE were more
likely to develop vascular disease than general population controls during up to 10 years of follow-up after SLE diagnosis.
This was seen for women and men aged less or more than 50 years at the time of diagnosis but with the highest IRRs of
MI, CVD, and PVD in the younger group of SLE patients. Male subjects had a higher incidence of vascular disease, reflected
in male SLE patients having the highest IRDs for MI and PVD. Our findings highlight the need for a thorough assessment of
vascular comorbidities in SLE patients, at the time of SLE diagnosis and during follow-up, irrespective of sex and age.

Disclosure: R. Baronaite Hansen: None; J. Simard: None; M. Faurschou: None; S. Jacobsen: Bristol-Myers
Squibb(BMS), 5.

Table 1. Measures of occurrence and association (per 1,000 person-years, with 95% CI) of incident vascular events in patients with incident SLE
(n=3,178) compared with matched population controls (n=60,090) during up to 10 years of follow-up after SLE diagnosis, stratified by sex and age
group
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Background/Purpose: Vasculitis is rare manifestation of systemic lupus erythematous (SLE) that often leads to increased
morbidity and mortality. Vasculitis prevalence in SLE patients have ranged from 11-36% and can be mild to life-threatening.
While there have been limited studies focusing on cutaneous small vessel vasculitis, there are not many studies focusing on
risk factors of patients that develop vasculitis within a large longitudinal SLE cohort. The purpose of our study is to identify
SLE clinical characteristics associated with vasculitis, testing the hypothesis that certain organ involvement with SLE will
be associated with a higher risk of vasculitis.

Comparison of demographics and disease characteristics between patients with SLE and vasculitis to those without vasculitis.
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Methods:We collected data from consented patients within our institutional longitudinal SLE Database. Data included sex,
race, ethnicity, age at lupus onset, SLE classification criteria, medical history, and complications in patients’ disease course,
including history of vasculitis. If history of vasculitis was present, notes from the database visits and electronic medical record
encounters were reviewed to determine what type of vasculitis was present and which organ systems were involved. Once
form of vasculitis and organ involvement was confirmed, Stata v15 was utilized to perform descriptive statistics, Chi-
squared, Fisher’s exact, and t-tests, as appropriate.

Results: Of the 804 patients with SLE included our study, 728 (90.5%) were female, 595 (74%) were Black, and 76 (9.5%)
had a history of vasculitis (Table 1). 44.7% had visceral vasculitis, 43.4% had cutaneous vasculitis, 7.9% had both cutane-
ous and visceral vasculitis. Out of the 40 patients that had visceral vasculitis, the breakdown of specific organ involvement
was noted (Figure 1). Overall, most of patients with vasculitis had CNS, abdominal, or pulmonary involvement. The mean
age of SLE onset in patients with vasculitis was 27.3 ± 13.0, compared to 31.5 ± 14.0 in patients without vasculitis. We ana-
lyzed the correlation between vasculitis and many factors, including race, ethnicity, symptoms such as arthritis and serositis,
smoking history, and others (Table 1). We found that presence of other autoimmune disorders, history of renal disorder, and
history of neurologic disorder, and low complement was associated with the development of vasculitis. Although mortality
rates were higher among patients with vasculitis (21.1% vs 14.0%, p=0.099), the difference was not statistically significant.

Conclusion: Among patients with SLE from a unique population-based cohort, vasculitis was a less common (9.5%) man-
ifestation, yet with important implications for SLE severity and organ involvement. Given the low prevalence of vasculitis, we
were limited in ability to identify rare associations, however the strong negative association with arthritis adds to what was
previously described in the literature. Based on our findings, presence of low complement, renal, and/or neurologic disorder
among patients with SLE could be important clues to the identification of early vasculitis, prompting recognition and treat-
ment which is crucial to improve outcomes.

Disclosure: E. Cosentino: None; M. Blanchard: None; D. Kamen: None; J. Oates: None.

Prevalence of visceral vasculitis organ involvement among patients with SLE.
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Background/Purpose: Systemic lupus erythematosus (SLE) can result in impaired daily physical function through various
mechanisms including active disease, chronic damage, and mental health symptoms that are common in the disease. How-
ever, the key drivers of reduced physical function are poorly understood, and no large-scale global studies investigating this
have been conducted to date. Our objective is to investigate key factors that contribute to impaired physical function in SLE
globally.

Methods: SLE patients were identified from the COVAD 2 database, a global register of more than 20,000 respondents.
Healthy controls (HC) were included to compare differences in physical function using the Patient Reported Outcome Mea-
surement Information System (PROMIS) questionnaire. Demographics, medication, comorbidities, disease activity, Global
Physical Health (GPH) and Global Mental Health (GMH) were collected. Multivariable regression analysis was used to identify
contributing factors to favourable or poor physical function (measured by PROMIS Physical Function shortform PF-10a
score).

Results: 979 SLE patients and 3358 HCs were included in analysis. Patients with SLE had significantly lower PF-10a score
as compared to HCs (median 42, IQR 36-47 vs median 49, IQR 45-50, p< 0.0001), as shown in Figure 1. Determinants of
physical function status in patients with SLE are summarised in Table 1. Briefly, factors associated with poor physical func-
tion included increasing age (-0.042, 95% CI -0.069 to -0.015, p=0.002) and methotrexate use (-0.928, 95% CI -1.844 to
-0.012, p=0.047). Diabetes (-1.862, 95% CI -3.481 to -0.243, p=0.024) and interstitial lung disease (ILD) (-2.441, 95% CI
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-4.366 to -0.517, p=0.013), but not asthma or COPD, also contributed to lower PF-10a score. From a mental health per-
spective, anxiety (-0.970, 95% CI -1.853 to -0.087, p=0.031) but not depression contributed to a lower physical function
score. Higher Pain Visual Analogue Scales (VAS) (-2.889, 95% CI -3.107 to -2.671, p< 0.001) and Fatigue VAS (-1.459,
95% CI -1.974 to -0.945, p< 0.001) also contributed to lower PF-10 scores. Hydroxychloroquine use (0.844, 95% CI
0.190 to 1.498, p=0.012) and higher GPH score (2.287, 95% CI 2.079 to 2.494, p< 0.001) were associated with favourable
physical function.

Conclusion: Patients with SLE show significantly reduced physical function compared with HCs. Key contributors to poor
physical function include intercurrent diabetes and ILD. Screening for, and aggressive early treatment of these conditions
may confer improved long-term function. As expected, higher levels of pain and fatigue were associated with poor physical
function. Methotrexate use was also identified as a contributing factor to reduced function, which could represent its use in
articular manifestations that limit physical function. Importantly, use of hydroxychloroquine was associated with favourable
physical function, which might be due to its protective effect in preventing damage, adding to the well-recognised benefits
of this drug in SLE.

Figure 1: This figure demonstrates that patients with SLE had significantly lower PROMIS Physical Function SF10a scores as compared to healthy
controls ( median 42, IQR 36-47 vs median 49, IQR 45-50, P<0.0001)
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Table 1: This table summarises the determinants of physical function status in patients with SLE
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) have an increased risk of serious infections that
varies with the severity of the disease, use of immunosuppressives, including glucocorticoids (GC), and damage, among
others. Estimating the infection risk in these patients is important to balance the immunosuppression but there is no
evidence-based and suitable tool available to make a prediction of severe infection in these patients.

The SLESIS score had been previously developed for the prediction of severe infections in SLE and was initially validated in
an external cohort1. This score had 7 predictors, including the Katz index (SKI), a severity score for SLE with a limited degree
of validation and difficult to implement in daily practice. Moreover, its performance was only moderate, with an AUC of 0.63
(95% CI: 0.56 - 0.70).
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The objective of our study was to improve the SLESIS score in terms of prediction accuracy and feasibility.

Methods: We used the prospective phase of RELESSER (RELESSER-P), the SLE register of the Spanish Society of Rheu-
matology, a register that includes patients with SLE or incomplete SLE (91%≥4 ACR 1997 criteria) from 45 centers. The out-
come variable was any serious infection identified over the first year of follow up, with serious infection being defined as one
leading to hospitalization or death.

The sample was randomly divided into development and validation cohorts. A multivariable logistic model was populated
with those variables already forming the SLESIS score, including clinical characteristics, demographic features, hospitaliza-
tion by SLE comorbidities and treatments 2 plus all other potential predictors identified by literature review and available in the
first visit of RELESSER-P.

The most parsimonious model with the least information criteria (AIC and BIC) were chosen as the final model. The perfor-
mance of the final model was analyzed with C-statistics and AUC. Internal validation was tested using bootstrap techniques.

Table 1. Univariate analysis. Variables associated with serious infection.

Table 2. Adjusted final multivariate predictive model.
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Results: A total of 1459 patients who had completed visit 2 (one year of follow up),or had information on infections or death
in the period, were included in the development cohort (mean age of 49 ± 13, 90% females). Twenty-five (1.7%) had expe-
rienced at least one serious infection.

The results of univariate analysis are shown in Table 1.According our final, adjusted multivariate model, serious infection in
SLE could be predicted from 4 variables (Table 2) and the SKI could be excluded from the model. The model correctly clas-
sified 97% of the infections with C-statistic = 0.82 (0.67 - 0.92) and a Hosmer-Lemeshow p=0.997. The AUCwas 0.88 (0.80
– 0.96).

Conclusion: The revised SLESIS score (SLESIS-R) is a fairly accurate and feasible instrument to predict infections in SLE
patients in the daily clinical practice that could help making informed decisions on the use of immunosuppressive or biolog-
ical therapy in SLE patients.

1Tejera-Segura B, Rúa-Figueroa I, Pego-Reigosa JM, et al. Can we validate a clinical score to predict the risk of severe infec-
tion in patients with systemic lupus erythematosus? A longitudinal retrospective study in a British CohortBMJ Open
2019;14;9(6):e028697.
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Background/Purpose: The prevalence of depression and associated factors in systemic lupus erythematosus (SLE) are
not well known and there are no longitudinal studies addressing this relevant subject in SLE.We aimed to evaluate the prev-
alence of self-perceived depression in patients with SLE and associated factors in a large, multicenter cohort
(RELESSER-PROS).

Methods: Prospective longitudinal study. Patients with SLE (1997 ACR criteria) answering positively to the depression
question of the Lupus Impact Tracker (LIT) questionary (LITQ7), over 4 years of follow-up (5 annual visits, V1 to V5). Self-
perceived depression was addressed as "depression any time" or "depression most of time", according to the kind of
answer to the LITQ7 (answers 1,2,3 or 4 and answers 3 or 4 respectively). Only patients with no missing values in the covar-
iates, were included in the multivariable analysis. The following covariates were considered: SLEDAI, age, duration of the dis-
ease, SLICC/AR DI (SDI), fibromyalgia, Charlson index, smoking, BMI, menopause, sedentary lifestyle, marital status,
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unemployment and glucocorticoid (GC) use. Friedman test was used to test if the change in repeated measures. General-
ized estimating equation (GEE) models with binomial response, were built exploring the associations of individual longitudinal
determinants with longitudinal assessment of depression. The best model was selected using quasi-likelihood under the
independence model information criterion

Results: A total of 1463 were included. Mean age: 55 (DS±13) years, 90% were female. Mean duration of the disease:
14 (±8.59) years. Fibromyalgia was present in 5.7% (76/1343). Corticosteroids use ranged from 49.4% to 57%, depending
on the visit. Median SLEDAI ranged from 0 to 2 and SDI ranged from 1 to 2.

Prevalence of "depression any time" was 89.9% (1104/1228) and 34.6% (200/578) were in depression "most of time". Up to
26.5% (153/578) answered to LITQ7 "depression most of time" in the five visits; 89.7% of the patients which perceived
themselves as depressed at least in 2 out of 5 visits. Only 6.9% of the patients with previous diagnosis of depression
answered "0" to the Q7 of LIT ("none of the time").

Patients with "depression any time" develop more damage at V5 than patients without depression (answer to LITQ7=0)
(p = 0.00931, T-test). In the GEE binomial analysis considering all the predefined covariates, that included only patients with
no missing values for any of them (namely, 155 patients), fibromyalgia (OR 2.79; 95%CI: 1.28-6.05), unemployment
(OR 1.95; 95%CI 1.02 -3.73), and GC use (OR 1.88; 95%CI 1.18-2.99) were significant associated with "depression
any time".

The best model (according QIC) displayed a statistically significant association only with fibromyalgia (OR 2.90; 95%CI:
1.58-5.33) and GC (OR 1.85; 95%CI 1.17-2.93). (Table 1). Without entering glucocorticoids, SLEDAI turns significant in
the model, suggesting collinearity.

Conclusion: The prevalence of self-perceived depression is high in SLE. Longitudinal data analysis suggests a causal rela-
tionship between glucocorticoids use, fibromyalgia and self-perceived depression.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) and lupus nephritis (LN) are at increased risk of
cardiovascular (CV) morbidity and mortality, compared to those without LN due to the additional burden of kidney involve-
ment, inflammation, and potential renal impairment contributing to cardiovascular complications. This elevated risk may be
associated to the higher values of left ventricular (LV) mass observed in SLE patients, particularly when compared to age
and sex-matched controls. Echocardiographic evaluation is not included in current guidelines for managing CV risk in

SLE, systemic lupus erythematosus; LN, lupus nephritis; LV, left ventricular; RWT, relative wall thickness; LAESVI, left atrial end-systolic volume
index; LVEF, left ventricular ejection fraction; LVESV, left ventricular end-systolic volume; LVEDV, left ventricular end-diastolic volume.
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patients with rheumatic diseases. This study aimed to compare LV mass and other echocardiographic parameters between
SLE-patients with and without LN.

Methods: We performed a nested case-control study among the SLE-cohort from our center. This cohort
includes patients older than 18 years who fulfill the 2019 EULAR/ACR Classification Criteria for SLE. Patients with LN were
matched with patients without LN by age and gender. A transthoracic echocardiogram was performed by two certified
echocardiographers blinded to clinical information. Comparisons were done with Chi-square or Fisher’s exact test for qual-
itative variables, and Student’s T-test or Mann-Whitney’s U-test for quantitative variables. A p-value < 0.05 was considered
significant.

Results: A total of 48 SLE patients, 24 with LN and 24 without LN, were included. Both groups were similar regarding age
(36.9 vs 36.5, p = 0.873) and prevalence of traditional CV risk factors including type 2 diabetes mellitus, hypertension, dysli-
pidemia, obesity, and smoking (Figure 1). LV mass index was significantly higher in SLE patients with LN (66.9 g/m2 vs 54.8
g/m2, p = 0.035) in comparison to those without it. There was no difference regarding other echocardiographic parameters
(Table 1).

Conclusion: LVmass measurements were higher in patients with SLE and LN in comparison to patients without LN, regard-
less of traditional CV risk factors. The consequences of increased LV mass can include an elevated risk of CV events such as
heart failure, cardiac arrhythmias, and CV mortality. Further studies are necessary to establish the potential role of echocar-
diography in the CV assessment of patients with SLE, especially those with LN.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic inflammatory disease that involves the deposition
of immunocomplexes on vital organs, including the heart. Cardiovascular disease is the leading cause of long-term mortality
in SLE patients, and their increased risk of cardiovascular events is attributed to disease characteristics, such as the sys-
temic inflammatory state associated with the disease. In this study we aimed to evaluate the association of disease charac-
teristics, such as the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) and anti-double stranded DNA
antibodies (anti-dsDNA) titers, with echocardiographic parameters in patients with SLE.
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Methods: This was a cross-sectional study. We recruited 75 SLE patients aged ≥ 18 years who fulfill the 2019 EULAR/ACR
Classification Criteria for SLE. Patients with a previous cardiovascular event, another connective tissue disease or pregnancy
were excluded. A transthoracic echocardiogram was performed by two certified echocardiographers blinded to clinical
information. A blood sample was drawn to measure anti-dsDNA antibody titers and disease activity was evaluated with SLE-
DAI. Correlations were assessed with Spearman’s correlation coefficient (rs). A p-value < 0.05 was considered statistically
significant.

Results:Median age of SLE patients was 37 (25-44) years with a median SLEDAI of 8.0 (4.0-12.0). The rest of demographic
and clinical characteristics are shown in Table 1. We found a positive correlation between SLEDAI and left ventricular mass
index (rs=0.243, p=0.036), between SLEDAI and the ratio between early mitral inflow velocity and mitral annular early

SLE systemic lupus erythematosus; T2DM type 2 diabetes mellitus; SLEDAI Systemic Lupus Erythematosus Disease Activity Index; dsDNA dou-
ble stranded DNA; LV left ventricular; E/e’ the ratio between early mitral inflow velocity and mitral annular early diastolic velocity; LAVI left atrial vol-
ume index; LVEF LV ejection fraction; TAPSE tricuspid annular plane systolic excursion; PASP pulmonary arterial systolic pressure.
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diastolic velocity (E/e’) (rs=0.277, p=0.016) and between SLEDAI and pulmonary arterial systolic pressure (PASP) (rs=0.271,
p=0.019). We also found a positive correlation between anti-dsDNA and left ventricular mass index (rs=0.264, p=0.022),
between anti-dsDNA and E/e’ (rs=0.295, p=0.010), and between anti-dsDNA and PASP (rs=0.292, p=0.011) (Figure 1).

Conclusion: Our study demonstrated significant associations between higher SLEDAI and anti-dsDNA with increased left
ventricular mass index, E/e’ and PASP, which could lead to the progression of ventricular hypertrophy, diastolic dysfunction,
and pulmonary hypertension respectively, suggesting a potential role of disease activity and anti-dsDNA in the development
of adverse cardiac remodeling and function in SLE patients. A transthoracic echocardiogram may be helpful to detect early
cardiovascular abnormalities, especially in patients with high disease activity and anti-dsDNA titers, and therefore, should be
considered as part of the cardiovascular evaluation of SLE patients.
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Background/Purpose: To evaluate the development of a systemic autoimmune rheumatic disease (SARD) in undifferenti-
ated and asymptomatic individuals with antinuclear antibodies (ANA). We evaluated fulfillment of classification criteria and
comparatively evaluated manifestations between those who did and did not develop a SARD.

Methods:We conducted a retrospective cohort study of undifferentiated (UCTD) and asymptomatic patients with ANA who
were assessed at baseline and annually for developing signs, symptoms, and serology of a SARD. The primary outcome
was a physician-based diagnosis of SARD over two years. We assessed fulfillment of classification criteria and used risk
ratios (RR) to evaluate differences in manifestations in those who did and did not progress to a SARD.

Results: We evaluated 207 asymptomatic ANA+ or UCTD subjects, of whom 20 (9.7%) progressed to a SARD while
187 (90.3%) did not progress. Progressors developed systemic lupus erythematosus (SLE) (n=11 (55%)), Sjogren’s disease
(n=5 (25%)), systemic sclerosis (n=3 (15%)) and rheumatoid arthritis (n=1 (5%)). Fever occurred less frequently in those who
progressed to a SARD (RR 0.90, 95%CI 0.86, 0.94). Among SLE patients, 100% fulfilled the EULAR/ACR SLE criteria (sen-
sitivity 91.7%, specificity 100%), whereas 73% fulfilled the 1997 ACR SLE criteria (sensitivity 81.8%, specificity 98.9%). Pro-
gressors to SLE had arthritis (91%), hypocomplementemia (45%), alopecia (36%), oral ulcers (27%), acute cutaneous lupus
(18%), subacute cutaneous lupus (18%), and pericarditis (18%); while none developed delirium, psychosis, seizures, or
lupus nephritis.

Conclusion: Most undifferentiated/asymptomatic individuals with ANA do not progress to a SARD over two years. The
EULAR/ACR SLE criteria have improved the ability to identify those who develop SLE. SLE progressors appear to have mild
disease in the short term.

Disclosure: J. Wither: None; D. Bonilla: None; Z. Ahmad: None; A. Bookman: GlaxoSmithKline(GSK), 12, Regional
Principal Investigator, Novartis, 12, Regional Principal Investigator, VIELA BIO, 12, Regional Principal Investigator;
L. Hiraki: None; E. Silverman: None; M. Movahedi: None; S. Johnson: None; H. Alahmari: None.
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Background/Purpose: The impact of COVID-19 in patients with systemic lupus erythematosus (SLE) has been a subject of
great concern. Antiviral therapy has emerged as a key approach in the treatment of COVID-19 in the general population, but
their efficacy in SLE patients in terms of reducing the risk of hospitalizations, lupus flares, and death remains unclear. Thus,
we sought to compare the clinical manifestations and outcomes in SLE patients with COVID-19 that received antiviral ther-
apy to those who did not.
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Methods: A cohort of adults (≥21 years) with SLE (per the revised 1997 American College of Rheumatology classification
criteria) from a single center in Puerto Rico who had COVID-19 during the Omicron period (December 2021 to December
2022) were studied. SARS CoV-2 infection was confirmed by polymerase chain reaction or antigen tests. Antiviral therapy
(nirmatrelvir/ritonavir or molnupiravir) was prescribed to those who presented with mild-to-moderate infection. Demographic
parameters, cumulative SLE manifestations, disease activity, damage accrual, lupus treatments, comorbidities, COVID-19
symptoms, emergency room (ER) visits, hospitalizations, SLE flares, and mortality were compared between patients that
received antiviral therapy and those who did not using bivariate and multivariate analyses adjusted for age.

Results: Out of 347 SLE patients, 147 (42.4%) had COVID-19 during the Omicron wave. Among these patients, 35 (23.8%)
received antiviral therapy as they presented with mild-to-moderate symptoms. The rest of the cohort had mild symptoms.
Older age, pleuritis, diabetes mellitus, some COVID-19 symptoms (dyspnea, vomiting, and diarrhea), and ER visits were sig-
nificantly more common in patients that received antiviral therapy compared to those who did not (Table 1). All these

Table 1. Demographic characteristics, clinical features, and outcomes of SLE patients with COVID-19 who received antiviral therapy versus those
who did not.
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variables retained significance in the multivariate analysis (Table 2). No significant differences were observed for sex, disease
duration, disease activity, disease damage, SLE treatments, hospitalizations, SLE flares, and mortality.

Conclusion: In this cohort of Puerto Ricans with SLE who had COVID-19 during the Omicron period, patients who required
antiviral therapy were older and more likely to have pleuritis, diabetes mellitus, and more COVID-19 symptoms than those
who did not receive antiviral treatment. Despite having these clinical manifestations and risk factors for severe outcomes,
those who were treated with antiviral drugs had a favorable outcome in terms of hospitalizations, SLE flares, and mortality.

Disclosure: L. Serrano-Arroyo: None; R. Ríos-Rivera: None; A. Gonz�alez-Meléndez: None; L. Vil�a: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease associated with a high degree of
variability at onset, which may make SLE diagnosis challenging, with an estimated time between onset of symptoms and
diagnosis of 24 months[1]. Moreover, in SLE early diagnosis and therapeutic advances have led to better improve out-
comes, and achievement of persistent low disease activity and/or remission have been associated with reduced long-term
organ damage. The aim of this study was to evaluate the changes in the onset pattern of SLE in demographic and clinical
terms, and for changes in assessment and therapy at diagnosis and during the f-up.

Methods: Medical records of 125 patients diagnosed between 1970 to 2019 and regularly followed up were reviewed.
Patients were divided into 4 groups based on the year of diagnosis: 1970-’89, 1990-’99, 2000-’09, 2010-’19. Disease activ-
ity, cumulative organ damage and remission were recorded according to validated indices (SLEDAI-2K, SLEDAS, SLICC
Damage Index, LLDAS and DORIS) at the time of diagnosis (T0) and at 1 (T1), 5 (T2) and 10 (T3) years after. GCs (both in
absolute terms and daily dosage), hydroxychloroquine (HCQ) and DMARDS use were also evaluated at the same time

Table 2. Factors associated with antiviral therapy
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points. Qualitative variables were compared with Chi-Squared or Fisher’s exact test, quantitative variables with one-way
Anova or Mann-Whitney test

Results: Our cohort consisted of 119 females and 6 males; the mean age of onset was 30,62 years and the mean age of
diagnosis was 31,95. Mean age of onset, and consequently mean age of diagnosis, has significantly increased in different
groups (p=0,0011) (Figure 1). We observed a decreasing trend in the mean diagnostic delay from 28,25 months to 11,6
although without statistical significance (p=0,5015). Concerning the clinical presentation at onset, the most frequent symp-
toms observed were musculoskeletal (78,23%) and mucocutaneous (70,97%).

Evaluating patients at the time of diagnosis through the different decades (Figure 2), no significant changes were found in
disease activity or damage, nor in the treatment except in the early use of HCQ: from less than 50% before 1999, to more
than 70% of patients (p=0.0069). As for disease activity, a significant variation in the different decades appears at T2, with
a reduction in SLEDAI (p=0.0120) and a higher number of patients reaching LLDAS and DORIS (both p< 0.0001); similar
results were confirmed at T3 for both indexes. As for the use of GCs, no difference was observed in number of patients
treated, although a significant reduction in GCs daily dose was observed at T2 and T3 (p< 0.0001 and p=0.0092 respec-
tively). Finally, in patients with a more recent diagnosis, an increased use of HCQ (p< 0.0001 for T2 and p=0.0022 for T3)
and DMARDS (p=0.0127 at T3) was observed during f-up

Conclusion: Our preliminary data demonstrated a progressive increase in the mean age at the onset of SLE over the years.
However, this increase does not deviate from the mean age range defined in the literature [2].Moreover, our data reflect the
therapeutic improvements of the past decades characterized by use of lower doses of GCs, increased use of HCQ and
DMARDS and faster achievement of LLDAS and DORIS.

[1] Kapsala et al, CER 2023
[2] Sassi Rh et al, Clin Rheumatol 2017

Disclosure: M. Fredi: None; S. Della Pina: None;C. Barison: None;C. Orlandi: None;M. Tedeschi: None;M. Chiara:
None; C. Nalli: None; F. Franceschini: None.
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Background/Purpose:Women with SLE have an elevated risk of cardiovascular disease. Many women with SLE frequently
report chest pain in the absence of obstructive coronary artery disease (CAD) due to coronary microvascular dysfunction
(CMD), a form of ischemia with no obstructive CAD (Manchanda et al, 2022). Echocardiographic studies have shown that
SLE patients have reduced left ventricular (LV) function, which may also correlate with higher SLE disease activity scores
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Table 1: Baseline Characteristics of Female SLE Participants. There was no group difference in clinical and laboratory values in the SLE participants
with and without CMD. Complement 3 (C3); Complement 4 (C4); Erythrocyte Sedimentation Rate (ESR); C-Reactive Protein (CRP); Antinuclear
antibody (ANA); Ribonucleoprotein (RNP); Smith (Sm); Anti-topoisomerase I antibody (Scl-70).

Table 2: Comparison of Cardiac MRI Analysis between SLE Participants and Reference Controls (RC). Left Ventricular (LV) End Diastolic Volume
(LVEDV); LV End Systolic Volume (LVESV); LV Systolic Volume (LVSV); Ejection Fraction (EF); LV Mass (LVM); LV End Systolic Diameter
(LVESD); Body Surface Area (BSA); LVEDV/BSA (LVEDV index); LVESV/BSA (LVESV index); LVSV/BSA (LVSV index); LVM/BSA (LVM index);
CO/BSA (cardiac index), Extracellular Volume Fraction (ECV).
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(Gegenava et al, 2020). As such, we used cardiac magnetic resonance imaging (cMRI) to investigate the relationship
between SLE, related inflammatory biomarkers, and cardiac function in female SLE patients.

Methods:We performed stress cMRI in women with SLE and chest pain with no obstructive CAD (n=13, all met ACR 1997
criteria, Table 1) and reference controls (n=22) using our published protocol (Aldiwani et al, 2022). We evaluated LV function,
tissue characterization (T1 mapping, ECV), and delayed enhancement, using CV142 software (Circle Cardiovascular Imag-
ing Inc, Calgary, AB, Canada). Myocardial perfusion reserve index (MPRI) was calculated using our published protocol
(Thomson et al, 2015). SLEDAI and SLICC Damage Index (DI) were calculated per validated criteria (Bombardier et al,
1992, Gladman et al, 1997). Serum samples were analyzed for inflammatory markers and autoantibodies (Table 1). Inde-
pendent two-tailed t test was performed on clinical values with CMD and no CMD SLE subjects, and on cMRI values with
all SLE subjects and controls. Correlation analysis was done on clinical values, and cMRI values on all SLE subjects.

Results: Overall, 40% of SLE subjects had MPRI values < 1.84, consistent with CMD. Compared to controls, SLE subjects
had significantly lower LVEF, and higher LVESVi and LVMi (Table 2). Corresponding to this, radial, longitudinal, and circum-
ferential strain were significantly lower in the SLE subjects. In correlation analysis of serum inflammatory biomarkers to cMRI
values in the SLE subjects, SLICC DI was related to worse cardiac function (lower radial, circumferential and longitudinal
strain) and higher T1 time (Table 3). Additionally, fasting insulin and ESR were negatively correlated with LVMi. Fasting insulin
also negatively correlated with ECV. CRP had a positive association with LVESV index and CI and a negative association
with longitudinal strain.

Table 3: Correlation analysis of cardiac function versus clinical values from SLE participants in the study. The Spearman r coefficient (r) and p value
(p) is shown. Ejection Fraction (EF); Cardiac Output (CO); Left Ventricular (LV) Systolic Volume (LVSV); LV mass (LVM); Body Surface Area (BSA);
Extracellular Volume (ECV); Systemic Lupus International Collaborating Clinics (SLICC) Damage Index; C-reactive Protein (CRP); Erythrocyte Sed-
imentation Rate (ESR).
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Conclusion: Among women with SLE with chest pain and no obstructive CAD, 40% have CMD.While evaluations of known
inflammatory markers (such as ESR and CRP) predictably correlated with decreased cardiac function (Lertratanakul et al,
2014), our study found that decreased fasting insulin levels is a novel marker associated with diminished LV function. In addi-
tion, although studies have used SLEDAI as a marker of disease activity when assessing cardiac dysfunction, we are the first
to demonstrate that SLICC DI, an assessment of SLE damage, is also correlated with cardiac dysfunction in SLE. This indi-
cates that SLE patients with higher SLICC DI and increased SLE-related damage could potentially have silent involvement in
their cardiac tissue, and as such, SLICC DI is another tool that can be used to evaluate the association between SLE and LV
dysfunction.

Disclosure: A. Hagiwara: None; M. Bose: None; M. Bernardo: None; M. Nelson: None; M. Ishimori: None;
D. Berman: None; C. Bairey Merz: None; j. wei: None; C. Jefferies: None.
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Background/Purpose: Musculoskeletal manifestations of systemic lupus erythematosus (SLE) are common, consisting
ofarthralgia and arthritis (95%), myalgia/myositis (17%), tenosynovitis, and bursitis (12%). Joint involvement is a common
reason for inclusion in SLE clinical trials. Involvement of ≥2 joints with pain and signs of inflammation satisfies 4 points
required to meet trial entry criteria [SLE Disease Activity Index 2000 (SLEDAI-2K) ≥6 points and “Clinical” SLEDAI-2K ≥4
points). Likewise, the SRI-4 response which includes ≥4-point reduction in SLEDAI-2K score can be achieved through joint
improvement alone and may allow patients with lower ‘initial’ joint counts to meet the response threshold of involvement of
< 2 joints at the trial end with greater ease compared to those with higher entry joint counts. Additionally, not all joint symp-
toms in SLE patients are directly attributable to lupus, as comorbid osteonecrosis, osteoarthritis, and fibromyalgia can con-
tribute to joint pain, and may not respond to SLE-directed therapy, thus influencing end-outcome attainment. To gain further
perspectives into SLE joint involvement, a survey was conducted among lupus experts within the Lupus Clinical Investiga-
tors Network (LuCIN) network, a North American consortium of investigators from 54 academic sites who are actively
involved in clinical trials.

Methods: The survey was created in Google Forms with questions focused on the most frequent reasons for therapy
change in lupus, the frequency of specific joint involvements that prompted therapy change and enrollment into clinical trials,
and the number of active joints necessitating a change in patient care (Table 1). The survey was disseminated via email to
LuCIN investigators.

Results: Out of 54 LuCIN members, 26 responded to the survey. Joint involvement was identified as the most frequent rea-
son for therapy change in non-renal SLE by 30.8% of respondents, and the 2nd and 3rd top reasons by 46.2% and 15.4%
of respondents (Figure 1). The combination of joint and mucocutaneous manifestations was cited as the top reason for
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therapy change by 42.3% (11/26). MCPs, hand PIPs, wrists, and knees were the joints most frequently associated with ther-
apy change or enrollment in clinical trials (Figure 2). The respondents indicated that approximately 3- 4 active MCPs or hand
PIPs would prompt a change in therapy.

Table 1. The survey questionnaire disseminated to the Lupus Clinical Investigators Network (LuCIN) Principal Investigators (PIs)

Figure 1. Top Reasons for Therapy Change in Non-Renal Lupus Patients in Clinical Care

Figure 2. Influence of Specific Joint Involvement (on a 1-10 Scale) on Medication Changes or Clinical Trial Enrollment in Lupus

2868



Conclusion: Joints and the combination of joint and mucocutaneous manifestations were identified as the most common
reasons for therapy change in non-renal SLE. MCPs, hand PIPs, wrists, and knees were identified as joints most frequently
associated with the decision to change therapy or enroll in a clinical trial. Future Directions: Understanding the pattern and
extent of joint involvement over time using data from completed prospective clinical trials may contribute to a more compre-
hensive understanding of SLE joint manifestations and their influence on trial outcomes. Refined clinical assessment of joints
using advanced imaging techniques may improve the characterization of joints and the assessment of interventions in both
clinical practice and clinical trials.

Disclosure: R. Dhital: None; M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoS-
mithKlein, 2, 5, Pfizer, 2; K. Kalunian: AbbVie/Abbott, 2, Amgen, 5, AstraZeneca, 2, Aurinia, 2, Bristol-Myers
Squibb(BMS), 2, Eli Lilly, 2, EquilliumBio, 2, Genentech, 2, Gilead, 2, Janssen, 2, KezarBio, 1, Merck/MSD, 2, Novartis,
2, Pfizer, 2, Remegene, 2, Roche, 2, UCB, 5.
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Background/Purpose: Neuropsychiatric systemic lupus erythematosus (NPSLE) remains a challenging entity to diagnose
and treat. The clinical heterogeneity of NPSLE coupled with the difficulty with attribution of neuropsychiatric symptoms to
SLE contribute to the challenges in diagnosis. Furthermore, recommendations for diagnosis and treatment may be limited
in their applicability to childhood-onset SLE (cSLE), as there are limited diagnostic tools and treatments and current evidence
is largely extrapolated from adult studies. The objective of this scoping review is to review the current literature on NPSLE in
cSLE (cNPSLE), grade the level of evidence and identify knowledge gaps in the scope of clinical manifestations, diagnosis,
predictors, treatment, and outcomes of cNPSLE.

Methods: An exhaustive search was performed in MEDLINE, Embase, Cochrane, and PsycINFO. Articles were screened in
Covidence. We included articles of systematic reviews, cohort, case-control and cross-sectional studies published between
2000 and 2022, studies involving children aged 18 years or younger diagnosed with NPSLE, and only original manuscripts
available in English. Five reviewers performed abstract and full-text screening. Eight reviewers performed data extraction.
Full text extraction was performed by two reviewers and any conflicts were resolved by a third reviewer. Thirty-four articles
met our study eligibility criteria (Figure 1). The certainty of the evidence was assessed using the Grading of Recommenda-
tions, Assessment, Development and Evaluation (GRADE) methodology.
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Results: Article characteristics are shown in Figure 2. The prevalence of cNPSLE ranged from 17% to 95%. The mean age in
years was 13.7 +/- 4.6. The most common clinical manifestations were cognitive dysfunction (8-100%), headaches
(13-85%), and seizures (19-84%). However, some studies did not classify mood disorders or headaches as NPSLE mani-
festations. Predictive factors of cNPSLE are shown in Table 1. Cerebral and cerebellar volume loss and white matter hyper-
intensities were the most common findings on MRI, though many patients with active cNPSLE had a normal MRI. Ped-
ANAM was the only validated screening tool to assess neurocognitive dysfunction in cNPSLE. Only one study focused pri-
marily on treatment for cNPSLE; this was retrospective and focused on psychosis. Complete recovery of NSPLE ranged
from 40-86%, and mortality from 5-45%. Causes of death included status epilepticus, cerebrovascular accident, infection,
and brainstem encephalitis.

Conclusion: This scoping review addresses significant knowledge gaps about cNPSLE. Most studies were retrospective,
single center studies, with low quality of evidence. The wide range in the prevalence and frequency of cNPSLE manifesta-
tions is likely due to the lack of consensus in methods for definition and evaluation of cNPSLE. The evidence of treatment

Figure 1: PRISMA Flow Diagram for Scoping Review

Figure 2: Characteristics of Studies focused on Neuropsychiatric Lupus in Children
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for cNPSLE is also sparse. We highlight the need for further prospective, multicenter studies, and consensus regarding
approaches to cNPSLE investigation and management. The results of this work also provide the literature background (first
phase) in a project to develop a multi-disciplinary, patient-centered prioritized research agenda for cNPSLE.

Disclosure: A. Theisen: None; E. Ogbu: None; E. Beil: None; O. Harry: None; S. Appenzeller: None; R. Kammeyer:
None; H. Van der Heijen: None; A. Knight: Pfizer, 6; H. Craven: None; M. Rodriguez: None.

Table 1: Articles focused on Predictive Factors for childhood-onset NPSLE
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Background/Purpose: Cytomegalovirus (CMV) infection is classified as an opportunistic infection that occurs in autoim-
mune diseases. Systemic lupus erythematosus (SLE) is one of the most frequently reported autoimmune diseases that
cause CMV reactivation, but no studies have examined the risk factors in patients with SLE. This study aimed to identify
the risk factors of CMV reactivation and disease in patients with SLE undergoing remission induction therapy.

Methods: This study reviewed patients with SLE who received remission induction therapy at our institution from May 2010
to October 2022 and enrolled patients whose CMV pp65 antigen levels were measured within 3 months of admission.
Patients with CMV reactivation were divided into two groups, namely, CMV disease (presence of symptoms or end-organ
disease) and asymptomatic CMV reactivation. We examined the risk factors associated with CMV reactivation and disease.

Results: CMV reactivation was observed in 64 out of 130 patients. Univariate analysis revealed the association between
CMV reactivation and old age (46.5 vs. 39.5; P = 0.02), lower serum albumin levels at admission (2.9 vs. 3.3; P< 0.001),
higher Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) (17 vs. 10; P = 0.001) at admission, and increased
steroid pulse therapy (64.1% vs. 45.5%; P = 0.04) and immunosuppressive drug use (70.3% vs. 50.0%; P = 0.02)
(Table 1). Log-rank tests on the above factors revealed significant differences for all except for steroid pulse therapy. More-
over, the Cox proportional hazards regression analysis on the four factors revealed the association of old age (hazard ratio
[HR]: 2.03, 95% confidence interval [CI]: 1.09–3.78, P = 0.026), lower albumin (HR: 2.35, 95% CI: 1.09–5.07, P = 0.029),

Table 1. Risk factors of CMV reactivation
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higher SLEDAI (HR: 1.73, 95% CI: 1.00–2.98, P = 0.048), and immunosuppressive drug use (HR: 1.94, 95% CI: 1.12–3.35,
P = 0.018) with CMV reactivation. Receiver operating characteristic (ROC) curve analysis using the above four factors
revealed that the sensitivity and specificity were 82.8% and 60.6%, respectively (area under the curve = 0.748, 95% CI:
0.664–0.831) for CMV reactivation when all four factors were present. The log-rank test revealed that CMV reactivation
developed more frequently when two or more risk factors were present (Figure 1). Among the 64 cases with CMV reactiva-
tion, an increased number of CMV pp65 antigen-positive cells was found in the 25 cases with CMV disease than the
39 cases without the disease (6 vs. 2; P = 0.02) (Table 2). ROC curve analysis revealed that the cutoff value for organ dam-
age development was 12 cells out of 2 slides (sensitivity: 36.0% and specificity: 94.9%).

Conclusion: Old age, low albumin levels, high disease activity, and the use of immunosuppressive drugs are possible risk
factors of CMV reactivation in patients with SLE. CMV pp65 antigen-positive cells of 12 per 2 slides were determined for
the diagnosis of CMV disease.

Figure 1. Cumulative probability of CMV reactivation depending on the number of risk factors

Table 2. Comparison of patients with and without CMV disease
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Background/Purpose: Cognitive dysfunction (CD) is highly prevalent in systemic lupus erythematosus (SLE), and
advanced structural magnetic resonance imaging (MRI) has revealed brain abnormalities in patients with SLE. We con-
ducted a systematic review of advanced neuroimaging studies to investigate the relationship between structural neuroimag-
ing metrics and CD in SLE.

Figure 1: PRISMA flow diagram of the assessed studies.
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Methods: A literature search was conducted in accordance with Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. The search was performed in PUBMED, MEDLINE, EMBASE, Web of Science, and
COCHRANE, between January 2000 and April 2022. Both free-text and expanded medical subject headings were used.
The search strategy was developed by the research team with the aid of an experienced librarian and included the following
terms: systemic lupus erythematosus (SLE), neuropsychiatric lupus (NPSLE), CNS lupus, magnetic resonance imaging
(MRI, sMRI), DRI/dMRI, diffusion tensor imaging (DTI), diffusion-weighted imaging (DWI), brain volume, voxel-based mor-
phometry (VBM), cortical thickness, surface area, tractography, fractional anisotropy (FA), mean diffusivity (MD), axial diffu-
sivity (AD), and radial diffusivity (RD). We included observational, case series, cohort, cross-sectional, longitudinal,
retrospective, and prospective studies, and selected for neuroimaging studies using MRI and DTI investigating structural
brain correlates of cognitive function in SLE.

Results: We identified 11 articles meeting search criteria (Figure 1); including two longitudinal studies and only one study in
childhood-onset SLE (cSLE). Sample sizes ranged from 22 to 119 (SLE samples, n=11 to 75), and 8 studies included non-
SLE controls. Neuroimaging techniques and neurocognitive assessments differed across studies. Structural MRI analysis
(n=4 studies) showed cognitive impairment in patients with SLE was associated with overall gray and white matter atrophy,
as well as regional atrophy (Table 1). DTI and DWI analyses (n=7 studies) showed associations between cognitive impair-
ment and white matter microstructural changes consistent with tissue disorganization/damage of several regions, in SLE
patients with and without NPSLE (Table 1).One longitudinal study found progressive regional atrophy over an average
19-month interval, and the other found stable white matter microstructure over an average 15-month interval.

Table 1: Associations between cognitive impairment and regional brain structural metrics in SLE.
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Conclusion: Studies identified in this systematic review showed abnormalities in brain structure in SLE associated with
CD. Limitations included small cross-sectional samples, difficulty in comparing findings across studies due to lack of unifor-
mity in neuroimaging techniques and neurocognitive assessments, and the paucity of pediatric data. Larger, longitudinal
studies utilizing standardized measures in both adults and children are needed to better understand the impact of SLE on
the brain structure and function across the age spectrum.

Disclosure: I. Mohamed: None; T. El Tal: None; s. arciniegas: None; S. Fevrier: None; j. ledochowski: None;
A. Knight: Pfizer, 6.
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Background/Purpose: Up to 50% of patients suffering from systemic lupus erythematosus (SLE) develop lupus nephritis
(LN) within the first 10 years of diagnosis and 5 to 20% of them progress to end-stage kidney disease (ESKD) (1,2). Several
poor prognostic factors have been identified, such as the presence of tubulointerstitial and/or vascular lesions, a high chro-
nicity index (3), African American descent (4), hypertension (5), absence of renal remission (3),(5) and renal flare(s) (6). Obe-
sity, per se, is a risk factor for chronic kidney disease (CKD).Thus, obesity-related glomerulopathy in patients with a body
mass index (BMI) ≥30kg/m2(7)progresses to CKD in up to 50% of the cases (8). In addition, obesity is a risk factor for pro-
gression of primary glomerular diseases, such as IgA nephropathy (IgAN) (9). Whether obesity contributes to CKD risk in
LN has never been investigated, to the best of our knowledge. We took advantage of the Louvain LN Inception cohort to test
this hypothesis.

Table 1. Time-dependent proportional hazards (Cox) regression analysis
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Methods: We retrospectively studied 132 patients with biopsy-proven class III, IV or V incident LN followed for a median
period of 140 months (min. 25). Remission was defined as a urine protein to creatinine (uP:C) ratio < 0.5 g/g and a serum
creatinine value < 120% of baseline. Renal relapse was defined as the reappearance of a uP:C >1 g/g, leading to a repeat
kidney biopsy and treatment change. Poor long-term renal outcome was defined as the presence of CKD. Unpaired

Figure 1. Kaplan-Meier analysis of the probability of survival without CKD (A) and relapse (B) in obese patients compared with non-obese patients.
Survival curves were compared with the log-rank test. Hazard ratio (HR) (95% Confidence interval (CI)). Numbers shown on the abscissa are the
numbers of patients at risk in each group at each time point.
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t-tests, Wilcoxon’s signed rank tests, chi-square tests, Fisher’s exact tests, log-rank test and Cox regression were used as
appropriate.

Results: The majority of patients were women (89%) and Caucasian (70.5%). Thirty-two patients (24%) developed CKD.
Their baseline characteristics did not differ from those without CKD. Nine patients (6.8%) developed ESKD. Eleven patients
(8.3%) suffered from obesity, defined by a body mass index (BMI) ≥30kg/m2. Of note, "dry" weight was considered for
patients presenting with oedema related to nephrotic syndrome. None of the obese patients was pregnant at disease onset.
Renal remission was achieved in 90% of the cases, but 54% relapsed. Only one obese patient died from lupus-related mac-
rophage activation syndrome. Obesity significantly increased long-term CKD risk [OR= 4.23 (IC95% 1.32-13.59),
p = 0.015]. As shown in Table 1, obesity was an independent risk factor of CKD, as were African descent and absence of
remission. Time-to-CKD and time-to-renal relapse were shorter in obese patients compared to non-obese patients (Fig 1).
By Cox regression, factors independently associated with CKD were African descent, hypertension, absence of remission
and obesity, as shown in Table 1.

Conclusion: A BMI ≥30 kg/m2 is an independent poor prognostic factor for CKD in LN and is associated with shorter time to
renal relapse. More attention should therefore be paid to weight control in LN patients.

Disclosure: F. Cuervo Gutiérrez: None; A. Enfrein: None; F. Houssiau: None; F. Tamirou: None.

Abstract Number: 1458

Activated Naïve DNA-Reactive B Cells in Lupus Nephritis Patients Are
Increased and Associated with Disease Activity

Kittikorn Wangriatisak1, Francesca Faustini2, Charlotte de Vries3, Ravi Kumar Sharma4, Caroline Grönwall5, Prapaporn
Pisitkun6, Patchanee Chootong7, Vivianne Malmström5 and Iva Gunnarsson8, 1Department of Clinical Microbiology and
Applied Technology, Faculty of Medical Technology, Mahidol University, Thailand ; Division of Rheumatology,
Department of Medicine, Karolinska Institutet, Karolinska University Hospital Solna, Sweden; Center for Molecular
Medicine, Karolinska Institutet, Stockholm, Sweden, 2Division of Rheumatology, Department of Medicine, Karolinska
Institutet, Karolinska University Hospital Solna, Sweden; Medicine Unit Dermatology, Gastroenterology, Rheumatology;
unit of Rheumatology, Karolinska University Hospital Solna, Stockholm, Sweden, 3Division of Rheumatology,
Department of Medicine, Karolinska Institutet, Karolinska University Hospital Solna, Sweden; Center for Molecular
Medicine, Karolinska Institutet, Stockholm, Sweden, 4Division of Rheumatology, Department of Medicine Solna, Center
for Molecular Medicine, Karolinska University Hospital, Karolinska Institutet, Stockholm, Sweden, 5Karolinska Institutet,
Stockholm, Sweden, 6Division of Allergy Immunology and Rheumatology, Department of Medicine, Faculty of Medicine
Ramathibodi Hospital, Mahidol University, Bankok, Thailand, 7Department of Clinical Microbiology and Applied
Technology, Faculty of Medical Technology, Mahidol University, Bangkok, Thailand, 8Division of Rheumatology,
Department of Medicine, Karolinska Institutet, Karolinska University Hospital Solna, Sweden; Medicine Unit
Dermatology, Gastroenterology, Rheumatology; unit of Rheumatology, Karolinska University Hospital Solna, Sweden,
Stockholm, Sweden

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Lupus nephritis (LN) is one of the most severe manifestations of systemic lupus erythematosus
(SLE), which is characterized by abnormal B-cell activation and their subsequent differentiation into autoreactive plasma
blasts/cells. The heterogeneity of autoreactive B cell subsets and their contribution to the pathogenesis of LN are not well
elucidated.
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Methods: Thirty-five SLE patients, including twenty-eight with positive anti-dsDNA antibodies (80%), and fifteen
healthy controls were recruited in this study. Data are represented as median and interquartile range (IQR). To iden-
tify DNA-reactive B cells, a surrogate peptide (DWEYSVWLSN) that serves as dsDNA mimotope was used, as previ-
ously shown (Jacobi, Annett M et al. 2009 and Wangriatisak, Kittikorn et al. 2021). The phenotype of peripheral B
cell subsets (SLE, n = 37 from 35 patients and HCs, n = 15) and DNA-reactive B cells (SLE, n = 10 and HCs,
n = 6) was analyzed by spectral flow cytometry. Correlations between different B-cell subsets and Systemic Lupus
Erythematosus Disease Activity Index 2000 (SLEDAI-2K) score, clinical manifestations, and laboratory parameters
were assessed.

Results: In SLE patients, the median SLEDAI-2K score was 9 (4-17), median age and disease duration were
34 (28-46) and 9 (1.5-13.0), respectively. Twenty-one patients presented with lupus nephritis (LN), with proliferative
(class III, n = 3 and class IV, n = 4), membranous (class V, n = 7) and mixed histological patterns (class III & V,
n = 5 and class IV & V, n = 2). Phenotypic analyses showed an expansion of circulating activated naïve (aNAV:
CD11c+CD21-CD27-IgD+, p < 0.01), double negative 2 B cells (DN2: CD11c+CD21-CD27-IgD-, p < 0.05) and plasma-
blasts (PB: CD27hiCD38hi, p < 0.05) in LN patients, especially in class V, compared to non-LN and age-matched HCs.
Intriguingly, an upregulation of CD71, as well as a downregulation of CD95, was observed on both DN2 and PB from
patients with LN. Further analysis showed that expansion of DNA-reactive B cells was observed in LN patients (median
(IQR): 0.13% (0.095-0.160)) compared with non-LN patients (median (IQR): 0.056% (0.042-0.070), p < 0.05). Surpris-
ingly, the majority of these autoreactive cells were mostly represented by an activated naïve phenotype
(CD11c+CXCD5-CD21-), which was more frequent in patients with LN. The percentage of aNAV B cells were positively
associated with DN2 (r = 0.567, p = 0.0003) and PB (r = 0.498, p = 0.002), especially in patients with LN. These
expanded aNAV, DN2 and PB showed a significant positive correlation with the SLEDAI-2K index, and were inversely
correlated with C3 and C4 levels in LN patients. Furthermore, DN2 and aNAV B cells were expanded in anti-dsDNA
positive patients, while a lower frequency of such cells was found in anti-Smith positive patients.

Conclusion: Our data show that aNAV B cells display autoreactivity to dsDNA. The cooperation between these cells and
DN2 and PB might be involved in the generation of anti-dsDNA antibody in LN which proceed of these B cell responses
might via the extrafollicular pathway.

Disclosure: K. Wangriatisak: None; F. Faustini: None; C. de Vries: None; R. Kumar Sharma: None; C. Grönwall:
None; P. Pisitkun: None; P. Chootong: None; V. Malmström: Eli Lilly, 1, Janssen, 5, ONO, 1, Pfizer, 5;
I. Gunnarsson: None.
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Background/Purpose: The link between neuropsychiatric involvement in systemic lupus erythematosus (NPSLE) and
heightened morbidity, mortality, and organ damage, as well as detrimental impacts on health-related quality of life has been
well-documented. However, the direct association between NPSLE and specific SLICC/ACR damage index (SDI) items,
especially non-neuropsychiatric items, remains unclear. Herein, we sought to investigate the impact of NPSLE on organ
damage accrual in a large lupus cohort.

Methods: We conducted an analysis of baseline data derived from five phase III trials (BLISS-52, BLISS-76, BLISS-SC,
BLISS-NEA, EMBRACE), encompassing a total of 3645 SLE participants. NPSLE involvement was defined as NP BILAG
A/B/C/D or scores on any of the NP SLEDAI-2K domains (n=372); the non-NPSLE group comprised patients with NP
BILAG E and no neuropsychiatric involvement based on the NP SLEDAI-2K domains (n=3273). We employed univariable
logistic regression analysis in case of < 30 events, or multivariable analysis to adjust for age, disease duration, sex, and eth-
nic origin in all other cases.

Results: The median; mean (IQR; SD) SDI score and SLE disease duration were 0.0; 0.6 (0.0–1.0; 1.1) and 4.5; 6.4 (1.6–9.3;
6.3) years, respectively. Compared with the non-NPSLE group, SLE patients with neuropsychiatric involvement had greater
SDI scores (adjusted (a)OR: 2.7; 95% CI: 2.1–3.4; p< 0.001). This held true also after suppression of the NPSLE SDI items
from the total SDI score (aOR: 1.5; 1.2–1.9; p< 0.001). As expected, neuropsychiatric involvement was associated with
damage in the neuropsychiatric domain (aOR: 8.7; 6.6–11.4; p< 0.001). More importantly, neuropsychiatric involvement
was associated with damage in the cardiovascular (aOR: 2.4; 1.6–3.7; p< 0.001), musculoskeletal (aOR: 1.8; 1.3–2.4;
p< 0.001), and skin (aOR: 1.5; 1.0–2.1; p=0.050) domains. Dissecting the non-neuropsychiatric SDI domains into specific
items, neuropsychiatric involvement was associated with established damage in terms of coronary artery disease (aOR:
2.8; 1.3–6.2; p=0.007), myocardial infraction (aOR: 2.9; 1.4–6.0; p=0.004), valvular disease (OR: 4.9; 1.7–14.8; p=0.004),
muscle atrophy (aOR: 3.2; 2.1–4.9; p< 0.001), bowel infarction (aOR: 1.8; 1.1–3.0; p=0.018), and scarring alopecia (aOR:
1.7; 1.1–2.6; p=0.013). Lastly, SLE patients with neuropsychiatric involvement were more likely to have developed prema-
ture gonadal failure (aOR: 2.0; 1.1–3.7; p=0.032) compared with SLE patients with no history of neuropsychiatric events.

Conclusion: The intricate association between neuropsychiatric involvement in SLE and damage accrual extends beyond
the realm of the nervous system, impacting the musculoskeletal, skin, and cardiovascular organ systems. Prospective
research, especially survey in non-selected real-world SLE cohorts, would be required to determine the causal relationship
between NPSLE and the various components of the SDI. Clarifying this association would contribute to a more comprehen-
sive understanding of the disease and facilitate more targeted management strategies for individuals affected by NPSLE.

Disclosure: D. Nikolopoulos: None; N. Cetrez: None; J. Lindblom: None; I. Parodis: Amgen, 5, 6, AstraZeneca, 5, 6,
Aurinia Pharmaceuticals, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company, 5, 6, F. Hoffmann-La Roche AG,
5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6, Otsuka Pharmaceutical, 5, 6.
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Background/Purpose: Substantial proportions of systemic lupus erythematosus (SLE) patients report severe fatigue and
adverse Health-related Quality of Life (HRQoL). Particularly neuropsychiatric manifestations have been associated with
reduced HRQoL. Our objective was to investigate patient-reported outcomes in patients with neuropsychiatric SLE
(NPSLE) in comparison to SLE patients without neuropsychiatric involvement.

Methods: We analysed baseline data from four phase III trials (BLISS-52, BLISS-76, BLISS-SC, EMBRACE; N=2968). The
NPSLE group comprised individuals with NP BILAG scores A/B/C/D (N=350). The active NPSLE group was defined as indi-
viduals with NP BILAG scores A/B or active neuropsychiatric involvement based on NP SLEDAI-2K domains (n=71). The
non-NPSLE group consisted of patients with NP BILAG score E (N=2621). HRQoL was assessed utilising the generic instru-
ments Medical Outcomes Study Questionnaire Short Form 36 (SF-36) health survey, the three-level version of EQ-5D (EQ-
5D-3L), and the Functional Assessment of Chronic Illness Therapy (FACIT) Fatigue (FACIT-F) scale. Full health state (FHS)
was defined as an experience of "no problems" in all five EQ-5D dimensions. Impaired HRQoL by EQ-5D was defined as
level 2 or 3 responses in the different dimension.

Results: We observed clinically momentous reduced HRQoL in SLE patients with neuropsychiatric manifestations. NPSLE
patients had significantly lower scores of SF-36 physical component summary (PCS) and mental component summary
(MCS) compared to the non-NPSLE population [mean (s.d.): 35.7 (9.1) vs. 39.6 (9.6); p< 0.001 and 37.3 (12.1) vs. 41.4
(11.0); p< 0.001, respectively]. NPSLE patients also exhibited impaired HRQoL in all five EQ-5D dimensions compared to
non-NPSLE patients (p< 0.05 for all). A substantially lower proportion among NPSLE patients experienced FHS in compar-
ison to the non-NPSLE group (3.3% vs. 14.5%; p< 0.001). Neuropsychiatric involvement in SLE was associated with more
severe fatigue as measured by FACIT-F [23.8 (12.2) vs. 31.5 (11.6); p< 0.001]. Similar associations were detected between
active NPSLE patients and the non-NPSLE group with regards to SF-36 PCS/MSC domains, FHS, and FACIT-F scores.
However, our findings revealed no discernible distinctions between NPSLE and active NPSLE patients, indicating that
impaired HRQoL in patients with NPSLE persists regardless of the disease activity state in the neuropsychiatric domain.

Conclusion: Neuropsychiatric involvement in patients with SLE has a detrimental effect on HRQoL experience and is asso-
ciated with more severe fatigue. Impaired HRQoL scores remain steady in NPSLE patients regardless of the degree of neu-
ropsychiatric activity. Early intervention strategies are warranted in this specific group of SLE patients to enhance long-term
patient-reported outcomes.

Disclosure: D. Nikolopoulos: None; N. Cetrez: None; J. Lindblom: None; I. Parodis: Amgen, 5, 6, AstraZeneca, 5, 6,
Aurinia Pharmaceuticals, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company, 5, 6, F. Hoffmann-La Roche AG,
5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6, Otsuka Pharmaceutical, 5, 6.
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Background/Purpose: Cognitive impairment (CI) is highly prevalent in patients with SLE [prevalence of 38% (range: 20%-
80%)]. The exact mechanisms underlying CI is complex and multifactorial. Understanding the relationship between SLE CI
phenotypes and analytes may be crucial for improving patient care and developing targeted interventions. We have previ-
ously defined two SLE CI subtypes (A and B) where subtype A performed worst on objective cognitive function compared
with subtype B. Subtype A also, had greater levels of disease burden/damage, worse performance on subjective cognitive
function, worse HRQoL and psychiatric measures compared with subtype B. We aimed to explore the associations
between SLE CI phenotypes and serum analytes levels.

Figure 1 Subtype A (blue) performed worst on objective cognitive function compared with subtype B. Subtype A also, had greater levels of disease
burden/damage, worse performance on subjective cognitive function, worse HRQoL and psychiatric measures compared with subtype B
(orange).
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Methods: SLE patients aged 18-65 years attending a single lupus centre (January 2016 – October 2019) completed the
ACR Neuropsychological Battery (ACR-NB) cognitive assessment. Age and gender matched normative data were used to
obtain z-scores on all 19 tests of ACR-NB. The ACR-NB tests were reduced using principal component analysis (PCA). Sim-
ilarity network fusion (SNF) was used to identify patient subtypes on the ACR-NB data, demographic and clinical variables,
disease burden/activity, health related quality of life (HRQoL: SF-36, LupusQoL), the PDQ-20 (perceived cognitive deficits),
Beck Depression Inventory-II, Beck Anxiety Inventory, and the fatigue severity scale (FSS) in addition to the serum levels of
nine analytes (IL-6, IL-10, IFN-ɣ, MMP-9, NGAL/lipocalin, S100A8/A9, S100B, TNF-α, and TWEAK [determined by ELISA]).
Differences between the SNF identified subtypes were evaluated using Kruskal-Wallis tests and chi-square tests.

Results: Of the 296 patients, 87% were female, mean age 41.5 ± 18.4 and mean disease duration 13.8 ± 10.1 years at
study visit.The level of S100A8/A9, MMP-9, NGAL/lipocalin, and IL-6 were statistically significantly higher in the more severe
SLE CI subtype A compared to B (Figure 1). No difference in the levels of IL-10, IFN-ɣ, S100B, TNF-α, and TWEAK were
identified between SLE CI subtypes A and B.

Conclusion: This study demonstrated a higher level of serum analytes in association with the SLE CI subtypes identified
with machine learning analysis. S100A8/A9, MMP-9, NGAL, and IL-6 levels were higher in the more severe subtype A where
patients experience worse objective and and subjective cognitive function with a higher disease burden and damage com-
pared with subtype B. The results of this study will further in deciphering the mechanisms of cognitive impairment in patients
with SLE and the identification of targeted therapy.

Disclosure: M. Barraclough: None; C. Munoz-Grajales: None; L. Erdman: None; J. Diaz Martinez: None;
K. Bingham: None; M. Kakvan: None; R. Kretzmann: None; C. Tartaglia: None; L. Ruttan: None; M. Choi: AbbVie/
Abbott, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6,
GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinckrodt, 2, Merck/MSD, 2, MitogenDx, 2, Organon, 6, Pfizer, 2, 6, Roche,
2, Werfen, 2; S. Appenzeller: None; S. Marzouk: None; D. Bonilla: None; P. Katz: None; D. Beaton: None;
A. Goldenberg: None; R. Green: None; J. Wither: AstraZeneca, 1, 6, Pfizer, 12, Indirect salary support through a Chair
award to the Division of Rheumatology at the University of Toronto; Z. Touma: AstraZeneca, 2, GSK, 2.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) survival has improved during recent decades, so other out-
comes like damage accrual become more relevant. Damage represents that clinical feature that is irreversible and occurs
after SLE diagnosis, being present fot at least 6 months. Our approach is to assess damage accrual, with emphasis on
the cardiovascular domain over the different stages of the disease in a large SLE cohort.

Table 1. Comparison of patient characteristics with and without damage in the RELESSER-TRANS Cohort
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Methods: Multicentre, cross-sectional study of a cohort of 4,219 SLE patients enrolled in the Spanish Society of Rheuma-
tology Lupus Registry (RELESSER) with an average age at diagnosis (±SD) of 35.9 (±15.1) years, 89,6% of women, 92%
caucasian and the average duration (±SD) of SLE 133.2 months. Organ damage was ascertained using the SDI (SLICC/
ACR Damage Index). For the chronological analysis we considered, globally and for every SDI domain, only those 1,299
patients whose dates of damage events had been recorded.

Figure 1.Gobal damage over time

Figure 2. Damage over time by SDI domain
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Results: After 133 months of follow-up, 2,116 (50.1%) of 4,219 patients manifested some damage. Table 1 shows the compar-
ison between patients with and without damage in the RELESSER Cohort . The damage accrual rate was higher during early
stages of the disease, with 22.0% and 38.1% of those patients accumulating damage during the first and third year after SLE
diagnosis, respectively. Figure 1 graphically represents the cumulative incidence of global damage over the course of the disease.

Analyzing the different domains, musculoskeletal and neuropsychiatric systems were the ones accumulating more damage
at those time points. The musculoskeletal system was the one contributing more to damage during late stages.Including
"cerebrovascular accident" and "claudication for 6 months" as cardiovascular items, the cardiovascular system became
the second one that contributed the most to damage accrual in the early stages of SLE, with 7.0% and 11,1% of the patients
who presented damage doing so in this system at year 1 and 3 after diagnosis, respectively. Figure 2 shows the cumulative
incidence of damage (per SDI domain) over the course of the disease from the time of SLE diagnosis.

Conclusion: The higher rate of damage accrual occurs during the first year after SLE diagnosis. The cardiovascular system
is the second leading cause of damage accrual within the first years. Strategies to prevent cardiovascular damage should be
implemented early on starting from the initial SLE diagnosis.

Disclosure: S. garcia Perez: None; J. Pego-Reigosa: None; I. Altab�as Gonz�alez: None; N. Jiménez: None; V. Del
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None; E. Tomero Muriel: None; M. Freire Gonz�alez: None; V. Martinez-Taboada: None; P. Vela: None;
A. Fernandez-Nebro: None; A. Olivé-Marqués: None; J. Narvaez: None; R. Menor-Almagro: None; G. Santos
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Background/Purpose: The purpose of this study was to investigate factors associated with objective cognitive impairment
in patients diagnosed with Systemic Lupus Erythematous (SLE). Subjective complaints of changes in cognition are common,
being reported by up to 50% of patients with SLE.Previous studies have showed objective declines in immediate memory
and total memory.

Methods: This study was conducted using baseline data from ClearMEMory (Clearing Lupus Fog with Memantine), an
ongoing clinical trial. Seventy-nine participants who reported neuropsychiatric symptoms on pre-screen and came for in-
person screening were included. The dependent variable was the Repeatable Battery for the Assessment of
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Neuropsychological Status (RBANS), a brief, age-normalized, individually administered battery to measure cognitive decline
or improvement. Potential predictive variables were sex, race, ethnicity, ESR, anti-dsDNA antibodies, the polysymptomatic
distress scale (PSD) and the hospital anxiety and depression scales (HADS-A, HADS-D). Regression models were run to
determine covariates that effect the RBANS total and the RBANS immediate memory. The models examined HADS-D
scores between 6-12 to determine if there was a statistically significant difference when the scores went from normal to
depressed. The models used PSD values 12-16 which are values that cross the threshold for diagnosis of fibromyalgia.

Results: Participant’s median age was 51 years, and they were predominantly female (96%), non-Hispanic (94%) andWhite
(70%) (Table 1). We used linear regression to model the RBANS total score. A model including HADS-D, PSD, and race was
the most significant (p = 0.0004) (Table 2). As the HADS-D score increased from 6 to 12, the RBANS total decreased by
3.95 points and as the PSD total increased from 12 to 16, the RBANS total decreased by 2.35 points on average. Non-
Whites, when compared to Whites had a decrease in the RBANS total by 7.77 points. The most significant model for
RBANS immediate memory included the same factors (p = 0.0004, Table 3).

Overall model P = 0.0004. HADS-D = Hospital Anxiety and Depression Scales – Depression, PSD = Polysymptomatic Distress

IQR = Interquartile range, a b c represent the lower quartile a, the median b, and the upper quartile c for continuous variables. ESR = Erythrocyte
sedimentation rate, PSD = Polysymptomatic Distress, WPI = Widespread pain index, SSS = Somatic symptom score, HADS = Hospital Anxiety
and Depression Scales, RBANS = Repeatable Battery for the Assessment of Neuropsychological Status. For the RBANS, a score of 100 is the
age-adjusted mean.

Overall model P = 0.0004. HADS-D = Hospital Anxiety and Depression Scales – Depression, PSD = Polysymptomatic Distress
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Conclusion: Results support race, depression, and polysymptomatic distress as significant contributors to the risk of cog-
nitive impairment in patients with SLE. Disease activity did not appreciably affect cognition in this participant sample. As par-
ticipant scores crossed thresholds for depression or fibromyalgia diagnosis, measurable declines in cognition, particularly
immediate memory, were observed. Further studies with different measures of cognition and larger sample size are neces-
sary to understand the impact of race in these models.

Disclosure: A. Lee: None; S. Phillips: None; L. Crofford: None.
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Background/Purpose: End-stage renal disease (ESRD) may develop in up to 20% of patients with lupus nephritis (LN). The
SLE disease activity generally declines after the development of ESRD and renal transplantation (RT). However, several stud-
ies reported SLE flares could occur after ESRD or RT. In this study, we performed a systematic literature review and meta-
analysis to assess the frequency of SLE flares, in patients with ESRD or after RT.

Methods: We used PubMed, Web of Science, and Cochrane Library to search the literature from 1973 to 2023. PRISMA
2020 guidelines and checklist were used to conduct the meta-analysis. Studies investigating frequency of lupus flare in
patients after renal replacement therapy (RRT) were included in the analysis. If the information was available, SLE flares were
recorded separately for different RRT modalities such as hemodialysis (HD), peritoneal dialysis (PD), and RT. ACR 1997
revised classification criteria was utilized to ascertain SLE diagnosis. We excluded studies that did not mention lupus flares
after the development of ESRD or RT. Two authors (O.N.P., A.D.) independently reviewed all articles and evaluated the data
for consistency between the abstracts and tables to avoid bias. A forest plot was used to compare odds ratios (95% CI) of
SLE flares after ESRD or RT. Study heterogeneity was assessed using I2. All analyses were performed using the R Statistical
Software meta package (v4.2.1; R Core Team 2022).

Results: Our literature review revealed 583 relevant articles, 487 were deemed unsuitable by title or abstract. We reviewed
the full text of remaining 96 articles and 69 fulfilled study entry criteria. Twenty-eight studies (862 SLE patients) evaluated clin-
ical SLE disease flares after RRT (HD and PD). Overall 30% of patients with ESRD had at least one flare after RRT (Figure 1).
Seven studies (307 SLE patients) compared SLE disease flares after PD or HD initiation. The frequency of SLE flares was
similar in both PD (25.6%) and HD (25.3%) (OR: 1.05, 95% CI: 0.57-1.94, p=0.88). Clinical SLE disease flares were evalu-
ated in 5 studies after RT (91 patients). 14.3% of patients had at least one clinical SLE flare (95%CI: 8.5-23.1%). Four studies
(204 SLE patients) compared lupus flares in SLE patients with PD/HD or RT. Flare risk was significantly higher in PD/HD
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group when compared to RT (OR: 4.36, 95%CI: 1.66-11.47, p=0.0028) (Figure 2). Twenty-nine studies (7890 SLE patients
with RT) analyzed the recurrence of the LN after RT. LN had been diagnosed in 3.4% of patients (95%CI: 3-3.8%) (Figure 3).

Conclusion: Our meta-analysis showed lupus flares can still occur in up to 30%of patients with ESRD on RRT. The risk of
flare is increased in patients on dialysis as compared to after RT. The flare risk is similar in patients on either HD or PD. A small
percentage of SLE patients get recurrence of LN even after transplant.

Figure 1. The frequency of SLE flares after renal replacement therapy.

The comparison of lupus disease flares in kidney transplantation and peritoneal dialysis (PD)/hemodialysis (HD) groups

2889



Disclosure: O. Pamuk: None; A. Daoud: None; L. Dweik: None; N. Desai: None; s. Hasni: AstraZeneca, 5.

Abstract Number: 1465

Blood-dominant Disease in Older-onset Lupus: A Systematic Review and
Meta-analysis

Sarah Abi Doumeth1, Marina Nighat Magrey2 and Omer Pamuk3, 1Case Western Reserve University/University
Hospitals Cleveland Medical Center, Cleveland, OH, 2Case Western Reserve University, University Hospitals, Cleveland,
OH, 3University Hospitals Cleveland Medical Center, Cleveland, OH

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Previous studies have shown that the clinical manifestations of systemic lupus erythematosus (SLE)
differ based on age of onset. Late onset SLE has been shown to be milder, with lower frequency of lupus nephritis, cutane-
ous and neuropsychiatric presentations however with more prevalent pulmonary manifestations. There have been multiple

Figure 3. The frequency of lupus nephritis flares after the Renal Transplant.
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retrospective or prospective studies comparing hematological manifestations in early-onset SLE patients (age< 50) with
older onset SLE patients (age >50) with varying results. We performed a systematic review and meta-analysis to evaluate
the differences in hematologic manifestations (autoimmune hemolytic anemia(AIHA),thrombocytopenia(TP), lymphopenia,
leukopenia, lymphadenopathy and thrombosis) in late-onset SLE patients (ltSLE) compared to adult-onset SLE
patients (aSLE).

Methods: Literature search was performed using PubMed, Web of Science and Cochrane Library. PRISMA 2020 guidelines
and checklist were used. Studies were included if they investigated the frequency of hematological manifestations in ltSLE
patients and excluded if they did not include aSLE as control group. The diagnosis of SLE was performed with ACR 1997
revised classification criteria for SLE. We included cohort, case-control, and population-based studies. Two authors inde-
pendently reviewed all articles and evaluated the data for consistency between the abstracts, tables, and text to avoid a bias.
Forest plot was used to compare odds ratios (95% CI) of hematological manifestations by age groups. Study heterogeneity
was assessed using I2.All analyses were performed using R Statistical Software meta package (v4.2.1; R Core Team 2022).

Results: 44 eligible studies comprising 20,508 SLE patients (17421 aSLE and 3087 ltSLE) were included in analysis. Among
these studies, 27 reported the occurrence of AIHA which was found to be more frequent in the aSLE group compared to
ltSLE (OR: 1.36, 95% CI: 1.15-1.61, p=0.0003) (Figure 1). Further analysis of 40 studies revealed a higher frequency of TP
in the aSLE group (OR: 1.16, 95% CI: 1.05-1.28, p=0.0045) (Figure 2). 19 studies provided data on lymphopenia which
was found to be more frequent in aSLE (OR: 1.16, 95%CI: 1.04-1.30, p=0.0082) (Figure 3). 31 studies included data for

Figure 1. Odd ratios for AIHA in early and late onset SLE patients
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leukopenia and the frequency was higher in the aSLE (OR: 1.28, 95% CI: 1.17-1.41). Additionally, lymphadenopathy was
more commonly seen in aSLE group (OR: 2.18, 95%CI: 1.47-3.24, p=0.0001). However, no significant difference was
observed in the frequency of thrombosis between the two groups.

Conclusion: Attributing hematological findings to SLE may be challenging in older onset patients due to comorbidities and
polypharmacy. In this study, the overall frequencies of AIHA, TP, lymphopenia, leukopenia and lymphadenopathy were more
common in aSLE patients compared to ltSLE.

Figure 2. ORs for TP in early and late onset lupus groups.
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Background/Purpose: SLE patients are prone to hospitalizations and readmissions compared to general population.
Depression is highly prevalent among patients with SLE and is an important inpatient comorbidity. Studies have established
that depression is an independent risk factor for CVD and premature CVDs are a major cause of mortality in SLE. The addi-
tive effect of depression on CVD in SLE remains unknown. Hence, we aimed to investigate the impact of co-morbid depres-
sion on SLE hospitalizations in terms of mortality or CVD outcomes and readmissions.

Figure 3. ORs for lymphopenia in aSLE and ltSLE patients.
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Methods: We performed a retrospective analysis using the 2020 National readmission database (NRD) and identified
patients over 18 years of age hospitalized with a principal diagnosis of SLE (ICD 10 code: M32). NRD is a nationally repre-
sentative database that has discharge data from 31 states and weighted, estimates over 32 million discharges in a year.
Depression was identified using ICD 10 codes (F32, F33, F34.1) and SLE patients were divided into two subgroups based
on presence or absence of co-morbid depression. Baseline characteristics including demographics, hospital level variables
and co-morbidities (table 1) were identified for the two groups. Nearest propensity matching (PSM) was performed using a
1:1 ratio for all baseline characteristics. The primary outcome of interest was mortality. Secondary outcomes include ische-
mic stroke, acute myocardial infarction, acute heart failure, vasopressor use, acute kidney injury, 30- and 90-day readmis-
sions. T-test and chi-square tests were performed to compare outcomes and p value < 0.05 was considered statistically
significant. STATA 18 was used to perform the analysis.

Results: Among 167,825 SLE hospitalizations, 32,619 (19.4%) had co-morbid depression. Baseline characteristics are
shown in Table 1. After matching, SLE patients with depression have low all-cause mortality rates (2.05% vs 2.98%, p
< 0.001). No significant impact seen on 30- and 90- day readmission rates (8.26% vs 8.09%, p 0.581, and 7.03% vs
6.73%, p 0.267 respectively), and incidence of ischemic stroke (2.00 vs 2.26%, p < 0.100). However, depression reduced
acute MI (5.14% vs 6.34%, p< 0.001), acute HF (7.16 vs 7.88%, p 0.012), vasopressor use (0.68% vs 0.93%, p 0.009),
and AKI (19.71% vs 21.27%, p < 0.001) (Table 2).
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Conclusion: Depression was highly prevalent among hospitalized SLE patients and traditional CVD risk factors such as DM,
HTN, and obesity were noted to be higher in the SLE + depression group. However, co-morbid depression did not impact
readmissions, or adverse cardiovascular events. Interestingly, a significant reduction in all- cause mortality was seen. Further
studies are warranted to analyze the reasons for hospitalizations and readmission in this subgroup which may help providers
predict morbidity and mortality and provide tailored medical care.

Disclosure: S. Gandhi: None; A. Challa: None; S. Kanniyaram: None; A. Kamat: None; T. Polana: None;
K. Michaud: None.
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Background/Purpose: Diffuse alveolar hemorrhage (DAH) is one of the most devastating complications of SLE. The exact
pathogenesis leading to DAH in SLE is not well understood. Nonetheless, about a third of the patients with SLE have positive
aPL, which are associated with non-thrombotic manifestations, including DAH. We aimed to assess the risk of DAH in
patients with SLE based on their aPL profile by performing a systematic review (SR) and meta-analysis (MA).

Methods: MEDLINE, EMBASE, CENTRAL, and Scopus were systematically searched from inception to February 2023.
Studies were eligible if they included SLE patients (population) with a description of the association of the aPL status (expo-
sure) and DAH (outcome). SLE and DAH were defined as stated by the authors of primary studies. Studies were excluded if
they reported findings only for patients with SLE with specific organ involvement. Two reviewers independently screened the
studies and extracted data from the reports. The main analysis explored the association between any aPL (overall) and DAH;
when multiple aPL subtypes were available in the same study, we prioritized their inclusion in the main analysis in the
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following order: 1) LA, 2) aCL, and 3) anti-β2 glycoprotein I (aβ2GPI). Subgroup analyses were performed by each aPL sub-
type. Sensitivity analyses assessed the effect of excluding studies where the population included only a subset of patients
with SLE. Estimates were pooled using random-effects models, and the risk of bias was assessed using the Newcastle-
Ottawa Scale. We followed the PRISMA guidelines for all stages of the SR and MA.

Results: A total of 399 studies were screened. Only five met inclusion criteria (three case-control and two cohort studies),
adding up to 1790 patients with SLE and 73 events of DAH (Table 1). Patients with SLE and positive aPL (any) were three
times more likely to have DAH than aPL-negative patients with SLE (OR 3.37, 95% CI 1.18-9.61; I2=59%; 1745 patients;
5 studies). Subgroup analyses based on aPL subtype showed that patients with SLE and positive LA (OR=2.41, 95% CI
0.60-9.70; I2=69%; 1637 patients, 3 studies), aCL (OR=1.41, 95% CI 0.76-2.62; I2=0%; 1715 patients; 4 studies), and
aβ2GPI (OR=0.48, 95% CI 0.17-1.38; I2=0%; 1623 patients; 3 studies) had no significant difference in the risk of DAH com-
pared to negative patients (Figure 1). Risk of bias assessment showed concerns in the definition and selection of the non-
exposed participants and comparability between groups. Sensitivity analysis excluding studies with hospitalized SLE con-
trols showed that patients with SLE and positive LA were four times more likely to present with DAH than negative patients
(OR=4.72, 95% CI 1.98-11.22; I2=0%; 1560 patients; 2 studies).

Conclusion: In patients with SLE, aPL positivity might increase the risk of DAH compared with negative-aPL subjects. The
certainty of our findings is limited by the paucity of available evidence exploring the aPL-DAH relationship, decreasing the
precision of the risk assessment by aPL subtype.

Disclosure: M. Gonzalez-Trevino: None; J. Yang: None; L. Prokop: None; G. Figueroa-Parra: None; A. Duarte-
Garcia: None.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) have higher risks of developing cardiovascular
disease (CVD). Traditional risk factors do not adequately capture the risk of CVD in patients with SLE, and although SLE-
specific prediction risk tools have been developed, none has achieved an adequate combination of high sensitivity and
specificity. Recently, machine learning techniques, such as random survival forests (RSF), were shown to be effective
approaches for the prediction of cardiovascular outcomes in the general population. The purpose of this study was to eval-
uate the use of RSF in the prediction of CVD events in SLE patients.
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Methods: A retrospective analysis was conducted on patients at a single Lupus centre between 1970 and 2018. For each
patient, baseline demographic, clinical and laboratory variables were collected using a standard protocol. Multiple imputa-
tion by chained equations was used to impute missing variables. Patients were followed for up to 25 years, and CVD event
was defined as the development of angina, myocardial infarction, congestive heart failure, stroke, transient ischemic attack,
pacemaker insertion or peripheral vascular disease related to atherosclerosis. Patients who had CVD event at baseline, had
no follow-up visits after initial visit, or had CVD death and no visits within 10 years prior to death were excluded. To evaluate
the risks of developing CVD events, univariate and multivariate survival analyses were conducted using Cox proportional
hazard models. In addition, RSF was constructed, and its performance was compared against the multivariate Cox model
by calculating the integrated Brier score with bootstrap cross-validation.

Results: Out of the 1791 patients included in the final analyses, 211 (11.8%) developed CVD events over a mean follow-up
period of 9.6 years. Patients who developed CVD tended to be older, had higher body mass index (BMI), LDL, homocyste-
ine levels and disease activity, and were more likely to be male, Caucasian, smokers, on corticosteroid treatment, and have
hypertension, renal impairment, elevated inflammatory markers, and positive antiphospholipid antibodies (Table 1). In mul-
tivariate Cox regression, age (HR=1.05, P< 0.001), BMI (HR 1.05, P< 0.000), LDL (HR 1.14, P=0.019), abnormal
C-reactive protein (HR=1.36, P=0.040), abnormal erythrocyte sedimentation rate (HR 1.3, P= 0.072), elevated creatinine
(HR=1.00, P< 0.001), SLEDAI-2K score (HR=1.04, P < 0.001), and corticosteroid treatment (HR=1.52, P=0.007) were

Table 1: Descriptive Statistics Data presented as mean ± standard deviation for continuous variables, and N (percentage) for categorical variables.
P values were derived from two-sample t-tests for continuous variables, and Chi-squared tests for binary variables. BMI: Body mass index. LDL:
Low-density lipoprotein. HDL: High-density lipoprotein. SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000. APLA: Anti-
phospholipid antibodies. SLICC: Systemic Lupus International Collaborating Clinics.
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associated with increased CVD risk. In the RSF model, the variables with the highest predictive values were: BMI, age, SDI,
SLEDAI-2K score and serum creatinine (Figure 1). The integrated Brier score was 0.094 for the random survival forest
model, compared to 0.100 for the Cox model, suggesting that the RSF yielded lower prediction errors (Figure 2).

Figure 1: Graph of Variable Importance (VIMP) The greater the VIMP, the more impact a variable has on the prediction accuracy of a model. A value
of 0 means that the variable has no impact on the model. A negative VIMP means that the variable decreases prediction accuracy. Tx: Treatment.

Figure 2: Prediction Error Over Time for Different Models The reference model refers to the marginal Kaplan-Meier prediction model, where no vari-
ables were used for stratification. The integrated Brier score (IBS) is calculated based on the integration of the average squared differences
between predicted and observed survival, and a lower score is suggestive of overall lower prediction error. The IBS was 0.094 for the random sur-
vival forest model, compared to 0.100 for the Cox model.
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Conclusion: RSF is a machine learning tool that could help improve the accuracy of CVD event prediction in SLE patients,
and could lend insight into important predictors for CVD risk. The random survival forest yielded lower prediction errors com-
pared to the multivariate Cox model.

Disclosure: H. Liu: None; J. Su: None;D. Bonilla: None; S. Duaibes: None; J. Diaz Martinez: None; Z. Touma: Astra-
Zeneca, 2, GSK, 2.
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Background/Purpose: Patients with SLE are at increased risk for cardiovascular disease (CVD). Population estimates of
CVD in SLE remains limited for non-White racial/ethnic populations in the United States. The Manhattan Lupus Surveillance
Program (MLSP), a population-based retrospective registry of SLE patients, was used to investigate the prevalence of CVD
among SLE patients in 2007.

Methods:MLSP patients were identified from rheumatologists, hospitals and population databases using ICD-9 codes. We
included prevalent SLE patients aged ≥20 residing in Manhattan in 2007 who met one of the SLE classification criteria: 1997
ACR, SLICC or EULAR/ACR. CVD was captured if documentation existed confirming a myocardial infarction (MI) or cerebro-
vascular accident (CVA). Crude risk ratios were calculated for sex, age group, and race/ethnicity, and adjusted risk ratios
(ARR) controlled for sex, age group, race/ethnicity and number of years since diagnosis. We used data from the National
Health and Nutrition Examination Survey (NHANES 2009–2010) and the NYC Health and Nutrition Examination Survey
(NYC HANES 2013–2014) to determine the prevalence of MI or CVA nationally and in NYC, respectively. Estimates for those
identified as non-Hispanic Asian and non-Hispanic other race/ethnicity were not included, as they were either not available
(NHANES) or estimates were unreliable (NYC HANES). We calculated the expected prevalence of MI or CVA by multiplying
NHANES and NYC HANES prevalence estimates by strata-specific counts of MLSP SLE patients. We calculated crude
prevalence ratios using both national and NYC estimates and age standardized prevalence ratios (ASPR) with three age
groups using national estimates. We were unable to calculate age standardized prevalence ratios using the NYC estimates,
as prevalence estimates broken down by demographic group and age group were unreliable.
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Results: Overall 1285 patients met SLE classification criteria (92% female, 30% non-Hispanic White, 26% non-Hispanic
Black, 29% Hispanic, 11% non-Hispanic Asian.) CVD occurred in 179 (13.9%), occurred less frequently among women
(ARR 0.6, 95% CI 0.4-0.8), and risk increased with age, Table 1. Compared with non-Hispanic White patients, risk of CVD
was elevated among non-Hispanic Black (ARR: 1.8, 95%CI 1.3-2.6) and Hispanic SLE patients (ARR: 1.6 ,95%CI

CVD = cardiovascular disease. Outcomes include myocardial infarction and cerebrovascular disease Patients include residents of Manhattan in
2007 with a new or existing diagnosis of SLE by ACR, EULAR, or SLICC criteria who are aged 20 or older. *Adjusted risk ratios were calculated
from a Poisson model which incorporated sex, age group, race/ethnicity, and years since SLE diagnosis. 41 patients were excluded due to miss-
ing race/ethnicity information.

Outcomes include myocardial infarction and cerebrovascular disease. Patients include residents of Manhattan in 2007 with a new or existing diag-
nosis of SLE by ACR, EULAR, or SLICC criteria who are aged 20 or older.
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1.1-2.3), Table 1. CVD prevalence was approximately 3 times higher among MLSP patients than national estimates (ASPR:
3.1,9 5%CI 3.0-3.1) and ASPRs did not differ by sex, Table 2. Compared with the national population, the ASPR among SLE
patients was most elevated among Hispanics (4.3, 95% CI 4.2-4.4) followed by non-Hispanic Blacks (3.2, 95% CI 3.2-3.3)
and non-Hispanic Whites (2.2, 95%CI 2.2-2.3), Table 2. Unadjusted prevalence ratios of CVDwere also elevated in compar-
ison with NYC residents (4.0), particularly among men (5.4) and Hispanics (5.5).

Conclusion: These findings provide population-based estimates of CVD amongst a multi-racial/ethnic SLE registry These
data can help providers ensure SLE patients are appropriately screened for CVD disease.

Disclosure: D. Joyce: None; J. Berger: None; A. Guttmann: None; G. Hasan: None; J. Buyon: Bristol-Myers
Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1; H. Belmont: Alexion, 6, Aurinia, 6; J. Salmon: None;
A. Askanase: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Genen-
tech, 2, GSK, 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2; J. Bathon: None; L. Geraldino-Par-
dilla: None; Y. Ali: None; E. Ginzler: None; C. Putterman: Equillium, 2, KidneyCure, 1, Progentec, 2; C. Gordon:
AbbVie, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, Sanofi, 2, UCB Pharma, 2; C. Helmick: None; K. Barbour: None;
H. Gold: None; H. Parton: None; P. Izmirly: None.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) should be more proactive with the administration
of the COVID-19 vaccine, as their systemic conditions are prone to developing severe outcomes. However, there are con-
cerns that immunosuppressive agents used in SLE patients could reduce the immune response. Previous data demon-
strates that total B-cell depletion impairs the humoral response in patients treated with Rituximab, but there is very limited
information about Belimumab. Thus, we aimed to assess the immunogenicity and safety of COVID-19 vaccine in SLE
patients treated with Belimumab.

Methods: Between December 14, 2021, and June 17, 2022, patients diagnosed with SLE who were receiving B-cell tar-
geted therapy with Belimumab were recruited. We examined the patients’ inoculation history, and antibody titer was mea-
sured in patients who had completed the third dose of COVID-19 vaccine. SARS-CoV-2 antibody titers were determined
through semiquantitative anti-SARS-CoV-2 S enzyme immunoassay.

Results: As a result of surveying 21 SLE patients receiving Belimumab, only 10 patients completed up to the 3 doses of
COVID-19 vaccine. The mean duration between the last (3rd) vaccination date and the date of sample acquisition was
22.5 weeks, and there was no patient with side effect other than mild myalgia. The antibody titer was positive in all
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10 patients, and among them, 8 patients showed a high antibody titer of 250 U/mL or more, and the remaining two patients
showed a relatively low antibody titer of 117 U/mL and 112 U/mL, respectively. One patient had been treated with Rituximab
within one year and the other was using hydroxychloroquine.

Conclusion:Our findings suggest that Belimumab does not compromise the antibody production from the vaccination. SLE
patients with Belimumab need not be reluctant to get the COVID-19 vaccines because of worrying about the humoral
response impairment.

Disclosure: E. Kang: None; Y. Kim: None.

Table 1. Baseline characteristics of 10 SLE patients with Belimumab
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Background/Purpose: Lupus nephritis (LN) is one of major organ involvement of SLE and renal biopsy is commonly per-
formed in SLE patients suspected of having LN to assess the severity of renal damage and guide treatment decisions. How-
ever, there have been cases where renal biopsies performed in SLE patients resulted in the diagnosis of other renal diseases,
such as IgA nephropathy. The prevalence and similarities between IgA nephropathy and LN in SLE patients have not been
extensively studied. This study aims to investigate the characteristics of SLE patients diagnosed with renal disease other
than LN, with a focus on IgA nephropathy and its similarities and differences with class II LN.

Methods: A retrospective analysis was conducted on SLE patients who underwent renal biopsies between April 1997 and
October 2022 at a single tertiary care academic center. Patients diagnosed with renal diseases other than LN were identi-
fied, with a particular focus on IgA nephropathy. Baseline characteristics, laboratory findings, and renal biopsy pathologic
findings were collected and statistical analyses were performed.

Results: Among 483 SLE patients who underwent renal biopsies, 25 (5%) were diagnosed with renal diseases other than
LN. The most common non-LN pathology was IgA nephropathy, accounting for 28% of cases. A comparison between
patients with IgA nephropathy and class II LN showed no significant differences in age, sex, SLEDAI, eGFR or UPCR. In

Figure 1. Comparison of Renal outcome of patients with IgA nephropathy and class II Lupus nephritis in SLE patients
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pathologic finding, IgA nephropathy exhibited predominant IgA staining with higher intensity, while class II LN demonstrated
“Full house” pattern. Long-term renal outcomes did not significantly differ between the two groups.

Conclusion: SLE patients can have renal diseases other than LN and IgA nephropathy was the most observed non-LN
pathology in SLE patients. Comparison between IgA nephropathy and class II LN revealed similarities in clinical and patho-
logical characteristics, although there were differences in immunofluorescence findings. The long-term renal outcomes

Table 1. Kidney biopsy proflie of non-LN in patients with SLE

Table 2. Comparison of Kidney biopsies between IgA nephropathy and class II lupus nephritis in patients with SLE
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between the two groups have no significant differences. These results contribute to a better understanding of the diagnostic
accuracy of renal diseases other than LN in SLE patients.

Disclosure: E. Kang: None; S. Hong: None.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) are known to have hepatic injury (HI), however
large-scale longitudinal studies are lacking.We report our experience of HI in SLE patients.

Methods: A retrospective longitudinal single center study was conducted from 1994-2022 to identify patients enrolled in
natural history protocol for SLE. Inclusion: 1) Age ≥ 18 years; 2) Diagnosis of SLE based on 1997 American College of Rheu-
matology revised criteria. Exclusion: Patients with either < 3 visits or < 6 months of follow-up. Demographic, laboratory,
medication and liver histology data (when available) were obtained from the electronic medical records. Patients were
divided into two categories- with and without HI. HI was divided into 5 categories- persistent hepatocellular injury, transient
hepatocellular injury, persistent cholestatic injury, transient cholestatic injury and mixed. Patients were allowed to be in more
than one category. Chi-square test and Kruskal-Wallis tests were used for comparing categorical and numerical variables,
respectively. P-value < 0.05 was considered statistically significant and R software was used for all statistical analyses.

Results: Out of 1106 patients, 636 patients were included in the final cohort, with median duration of follow-up of 9.7 yrs (IQR
4.15-16.96). Mean age was 53.85 yrs (±15.31) and majority were females (555, 87.26%). A large proportion of patients
(303, 47.64%) developed HI- persistent hepatocellular injury, transient hepatocellular injury, persistent cholestatic injury, transient
cholestatic injury and mixed injury were present in 91, 174, 55, 78 and 67 patients, respectively. Patients with HI were older, more
likely to be male, Asian, Caucasian or Hispanic and less likely to be African American (Table 1). Patients with HI also had longer
follow-up. In majority of patients (230, 75.91%), the cause of HI could not be identified. Of the remaining 73 patients, non-alcoholic
fatty liver disease was the most common, followed by drug-induced liver injury, SLE flare and non-alcoholic steatohepatitis
(Table 2). On univariable analysis, apart from liver enzymes, age, gender, race, date of SLE diagnosis, duration of follow-up, iron,
ferritin, ESR, and ANAwere significantly associatedwith HI (Table 3). However, onmultivariable analysis, only alkaline phosphatase,
alanine transaminase and duration of follow-up remained associated with higher odds of HI, while older age was associated with
lower odds, suggesting patients tend to develop HI at a younger age. All-cause mortality was higher in patients with HI.

Conclusion: A large number of SLE patients develop HI during the course of the disease, with transient hepatocellular injury
the most common type of HI. While males and Asians, Caucasians and Hispanics seem to be at a higher risk, African-
Americans seem to be at lower risk of HI, although in a majority of patients the cause remains unclear. Fatty liver disease
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Table 1: Baseline Characteristics

Table 2; Etiologies of Hepatic Injury
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was the most common cause of liver disease, although patients were also found to have autoimmune hepatitis, primary bil-
iary cholangitis and nodular regenerative hyperplasia. Higher mortality in patients with liver disease might suggest a more
severe SLE disease course and consequently worse outcomes.

Disclosure: A. Hitawala: None; Z. Manna: None; Y. Temesgen-Oyelakin: None; E. Poncio: None; C. Koh: None;
s. Hasni: AstraZeneca, 5; T. Heller: None.
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Background/Purpose: SLE is a chronic autoimmune disease and affects many organ systems. Juvenile onset disease,
male sex, renal involvement, and central nervous system involvement are poor prognostic factors in SLE. ACR defined some
neuropsychiatric symptoms in SLE. However, their attribution to SLE is challenging due to confounding factors, especially in

Univariable and Multivariable Analysis of Hepatic Injury
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older populations. Atherosclerotic complications, including cardiovascular and cerebrovascular diseases, are important
causes of mortality in patients with SLE. Until now, no study has evaluated nervous system mortality causes in SLE patients.
This study investigated nervous system-related mortality in SLE in the past two decades in the USA.

Methods: This retrospective cohort study used the Multiple Cause of Death files maintained by the National Center for Health
Statistics to investigate the direction of proportionate nervous system-related mortality in SLE, defined as the number of deaths
from diseases of the nervous system (the underlying cause of death: International Classification of Diseases, version
10 [ICD10]: G00-G98), divided by the number of all-cause mortality in patients with SLE (defined in multiple causes of death:
ICD10 codeM32) from 1999-2020. The data set utilizes death certificate data for US residents. To analyze changes in mortality
trends, we separated the study period into two decades, the first decade (1999-2009) and the last decade (2010-2020).
Spearman’s correlation test was used for trend analysis, and the Chi-square test was used for comparisons.

Results: 47,337 deaths in SLE occurred during the study period. 814 (1.72%) died of nervous system causes. The mean
age for nervous system-related mortality was 69.3 years. Proportionate nervous system-related mortality in SLE was higher
in women than men (1.79% vs. 1.34%, p=0.0087), significantly lower in African-American SLE patients than in other races
(1.27% vs. 1.93%, p< 0.00001), and lower in Hispanic SLE patients than non-Hispanic patients (1.24% vs. 1.79%,
p=0.0034). Proportionate mortality from nervous system disease increased from 1.33% in the first decade (1999-2009) to
2.11% in the second decade (p< 0.00001) (Figure 1). The most common nervous system cause of death in SLE was Alzhei-
mer’s Disease (27%). Table 1 shows other nervous system causes for mortality (Table 1).

Figure 1. Proportionate Nervous System Disease Mortality in SLE Patients Over the Past Two Decades

Table 1. Mortality in SLE Patients from Diseases of the Nervous System
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Conclusion: This national data showed a significant increase in proportionate mortality from nervous system diseases in
SLE. SLE patients in ethnic or racial minority groups seem protected from nervous system-related mortality. Prospective
cohort studies are required to understand these trends.

Disclosure: A. Daoud: None; L. Dweik: None; M. Magrey: AbbVie, 2, Bristol Myers Squibb, 2, Eli Lilly, 2, Novartis,
2, Pfizer Inc, 2, UCB, 5; O. Pamuk: None.
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Background/Purpose: Among the cutaneous manifestations of SLE, critical peripheral ischemia (CPI) including digital
infarcts and gangrene are considered rare, gangrene occurring only in about 0.2% as initial presentation and in 1.2% in
the longest longitudinal cohort with a follow up of 44 years1. Whether vasculitis or thrombosis or both contribute to these
remains debated. We report the incidence, associations and outcome of digital infarcts and gangrene in the Indian Systemic
Lupus Erythematosus(SLE) Cohort.

Methods: From the ongoing prospective INdian SLE inception cohort For Research (INSPIRE), baseline data on CPI was
accessed with key terms: ’Digital Infarct’ and ’Digital gangrene’ in May 2023. Association with other clinical domains and
autoantibodies including antiphospholipid antibodies were analysed between cases and controls (all others without digital
infarcts or gangrene). Adjusted odds ratios were reported using multivariable logistic regression analysis to identify the fac-
tors associated with gangrene and or digital infarcts

Results:Of 2503 patients in the INSPIRE cohort, 79 (3.2%) patients had CPI at initial presentation. Their mean age was 28.7
±9.5 years including 9 (11.3%) children and 76(96.2%) women. There were 92 events (gangrene 47, digital infarcts 45 and
with both gangrene and infarcts in 13). The duration of CPI symptoms was 7.0 ±11.9 days. None of the CPI patients were
smokers.

The presence of coexistent thrombosis AOR[10.2(3.91,24.5)](p< 0.001), Raynaud’s phenomenon AOR[6.41(1.83,17.4)]
(p< 0.006) and longer disease duration prior to diagnosis AOR[1.01(1.00,1.02)] (p< 0.007) were significantly associated with
the presence of CPI in SLE patients. The presence of anti Scl-70 antibody AOR[5.34(1.78,13) (p< 0.008) and the
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Abbreviations: ACL- Anticardiolipin Antibody , B2GP1- Beta 2 glycoprotein 1, SLEDAI- SLE disease activity index

2911



antiphospholipid antibodies including lupus anticoagulant {AOR for triple positivity [3.75(1.10,9.70)](p< 0.05)} were
significantly associated with higher odds of CPI positivity.(Table 1) None of Scl-70 positive patients had features of sclero-
derma. The disease activity as measured by SLEDAI and the proportion of early mortality were similar in those with and
without CPI.

Conclusion: Critical peripheral ischemia occurred in a higher proportion (3.2%) of SLE patients in the INSPIRE cohort as
compared to earlier reports. Both prothrombotic state and vasculopathy contribute to its occurrence.

Disclosure: V. Shobha: None; L. Rajasekhar: None; S. Manuel: None; N. V: None; R. Gupta: None; B. Das: None;
P. Ghosh: None; C. Kavadichanda: None; A. Mathew: None; M. Rathi: None; A. Jain: None; S. Selvam: None;
A. Aggarwal: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by autoanti-
bodies and systemic inflammation, affecting multiple organs especially kidney. Environmental factors, genetic predisposi-
tion, and hormone contribute to lupus pathogenesis. One of the environmental factors, obesity is now considered as a
state of chronic low-grade inflammation, but the role of obesity in SLE remains controversial. Studies have shown that adi-
pose tissue contributes to systemic inflammatory status in obese individuals by secreting adipokines, complement compo-
nents, and other pro-inflammatory mediators. Our recent published studies showed that a high-fat diet exacerbated lupus
development and autoimmunity in MRL/lpr lupus-prone mice. Here we compared the clinical features, lab parameters,
and autoimmunity in obese and non-obese lupus patients.

Methods: For data abstraction, the AI software Deep6 was used for query building in patients diagnosed with SLE (ICD-10
code: M32.9). Using Slicer Dicer (via EPIC) and Microsoft Excel, data organization resulted in 1126 SLE patients in 2022,
with 133 being obese (BMI >30) and 913 being non-obese control (BMI< 25). In a representative sample of patients with
SLE in 2022, BMI levels, SLE disease activity (SLEDAI), lupus nephritis involvement, creatinine level, levels of autoantibodies
including antinuclear antibody (ANA) and anti-dsDNA antibody, levels of C-reactive protein (CRP) and complement (C3 and
C4), levels of triglyceride and cholesterol in patients’ serum were extracted from EPIC to REDCap and exported as Excel file.
Unpaired Student’s t-test and multi-variable ANOVA were used for statistical significance analysis among the groups. Two-
tailed p< 0.05 was considered significant.
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Results: Ninety-nine lupus patients were included in this study; 49% were obese (BMI ≥ 30 kg/m2) with a significantly higher
ratio of total cholesterol/HDL and higher triglyceride level, in comparing to the 21%were non-obese (BMI< ![if !msEquation] >
< ![endif] >25kg/m2) patients. A significantly higher frequency of lymphocytes was observed in the blood of obese lupus
patients compared to non-obese lupus patients (p< 0.01). There is no difference in SLEDAI, CRP, and ANA levels between
obese and non-obese lupus patients. However, anti-dsDNA titer (p< 0.05) and C3 level (p< 0.005) were significantly
increased in the obese lupus patients comparing to non-obese patients. Additionally, significant higher level of creatinine
(p< 0.005) and significantly increased incidence of lupus nephritis (p< 0.05) and were found in obese patients compared
to non-obese lupus patients.

Conclusion: Our results showed that obese lupus patients had a dysfunctional clinical and immunological pheno-
type with worse outcomes, indicating that obesity may directly influence SLE pathogenesis and autoimmunity. Fur-
ther study in cellular and molecular levels in obese lupus patients may help us understand the complex mechanism
underlying the relationship between SLE and obesity, providing better preventive and treatment strategies for
obese lupus patients.

Disclosure: S. Shah: None; c. keshavamurthy: None; S. Ahrens: None; D. Reeves: None; W. Davis: None;
R. Quinet: None; J. Zakam: None; S. Hayat: None; T. Leeth: None; S. Umer: None; S. Hasan: None;M. Latsis: None;
X. Zhang: None; G. Lobo: None.
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Background/Purpose: Fever in systemic lupus erythematosus (SLE) patients presents a diagnostic challenge as the differ-
ential diagnosis includes disease flare and infection. Identifying laboratory parameters to distinguish between the two is
important for clinical care improvement. This study evaluates clinical laboratory parameters in febrile SLE patients admitted
to three safety-net hospitals in Los Angeles for their ability to discriminate flare from infection.

Methods: Patients aged over 18 years admitted between August 1, 2016, and July 31, 2019, with a diagnosis of SLE and
fever (≥38C) were reviewed for infection versus flare based on viral panels, microbial cultures, antibiotic use, discharge diag-
nosis, and SLEDAI-2K scores. Laboratory parameters collected within 48 hours of admission (CBC with differential, liver
function panel, ESR, CRP, C3, C4, lactate, procalcitonin, and ferritin) were analyzed.
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Figure 1. Scatterplots and ROC for variables included in ESR:CRP ratio +WBC count + C4model. Scatter plots for ESR (A), CRP (B), and variables
used in the model (C-E). *p<0.01, independent t-tests, Data are presented as individual points and mean ± 95% confidence interval. The ROC
curves for the ESR:CRP ratio alone as well as the ESR:CRP ratio + WBC count + C4 used for logistics regression (F) as well as ESR:CRP ratio
+ WBC count + C4 vs. CRP + WBC count + C4.
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Table 1. Demographics (sex, race/ethnicity, age, hospital site of admission), immunomodulatory medications and prednisone equivalents at time
of admission, and proportion of patients discharged with increased steroid use and/or antimicrobials. All numbers represent the first case if the
same patient had multiple presentations. All statistics Chi-square, except age which was a independent, t-test shown as mean +/- SD. UCLA =
University of California, Los Angeles; LAC = Los Angeles County; USC = University of Southern California; DMARD = disease-modifying antirheu-
matic drugs; GC = glucocorticoids; mg = milligrams
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Results: The study population included 200 admissions (123 infection and 77 lupus flare cases), representing 180 unique
patients (Table 1). Thirteen percent of patients identified as Black and 72% as Hispanic. Febrile SLE patients with disease
flare were younger than those with infection (mean age 37 versus 43, p < 0.01). Patients with an SLE flare were more likely
using immunomodulatory medications on admission (25% versus 13%, p < 0.05) and were more likely to be discharged
with an increased steroid regimen (84.3% versus 16.5%, p < 0.001) (Table 1). WBC count, hemoglobin, platelet count, neu-
trophil count, monocyte count, CRP, C3, C4, lactate, neutrophil/lymphocyte ratio, monocyte/lymphocyte ratio, and
ESR:CRP ratio were significantly different in febrile SLE patients ultimately diagnosed with an infection from those diagnosed
with an SLE flare (Table 2). Multivariable mixed effects logistic regression indicated that optimized differentiation of infection
from SLE flare using a single metric is best when considering the ESR:CRP ratio, yielding a receiving operator characteristic
(ROC) area under the curve (AUC) of 0.79. Combining the ESR:CRP ratio, C4 level, and WBC count improved the AUC to
0.82 (Figure 1). We defined ideal predictive cut-off point values for ESR:CRP ratio, WBC count, and C4 within the model.
The thresholds for predicting flare over infection for each variable are ESR:CRP ratio ≥ 3.4 (Odds Ratio [OR] 1.39, Sensitivity
[SE]=0.85, Specificity [SP]=0.35), WBC count ≤ 9.4 10^3/mm3 (OR 2.33, SE=0.52, SP=0.84), and for C4 ≤ 10.9 mg/dl
(OR 1.67, SE=0.69, SP=0.69).

Table 2. Laboratory parameters as stratified by diagnosis of infection or flare. All values used are results from the first 48hours of admission.
Hypothesis testing was conducted using independent t-tests. Data are presented as mean ± standard deviation. WBC = white blood cells;
RDW = red cell distribution width; ESR = erythrocyte sedimentation rate; CRP = c-reactive protein; globulin gap = total protein – albumin
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Conclusion: The ESR:CRP ratio, readily available in clinical settings, has utility in discriminating infection from flare in febrile
SLE patients and warrants prospective validation.

Disclosure: A. Amarnani: None; F. Liu: None; M. Wilson: None; N. Lim: None; W. Stohl: GSK, 5, Pfizer, 5; L. Wise:
AstraZeneca, 6, Aurinia Pharma, 2, 6, GlaxoSmithKlein(GSK), 6.
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Background/Purpose: Herpes zoster (HZ) is characterized by a painful dermatomal rash and is associated with increased
healthcare costs and reduced quality of life. Systemic lupus erythematosus (SLE) is associated with an increased risk of
HZ. Data on the clinical and economic impact of HZ among people with SLE in the United States (US) is limited. This study
aimed to estimate healthcare resource utilization (HRU) and costs in patients with SLE and HZ in comparison to patients with
SLE only.

Methods: This retrospective cohort study used US administrative claims data (Optum Research Database) between
October 2015 and March 2022 to identify adults (aged ≥18 years) with SLE, based on ≥1 inpatient or ≥2 outpatient claims
≥30 days apart with an International Classification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) diagnosis
code for SLE (M32.xx, excluding M32.0). Patients with SLE were either assigned to an SLE+HZ or SLE-only cohort based
on ≥1 HZ diagnosis code (ICD-10-CM: B02.xx, excluding B02.2x). Index date was the first observed HZ diagnosis between
October 2016 and March 2022 for the SLE+HZ cohort and was assigned for the SLE-only cohort based on the distribution
of index dates in the SLE+HZ cohort. All patients were required to have 12 months of continuous enrollment (CE) pre-index
(baseline) and ≥1 month of CE post-index (follow-up). Patients with a baseline HZ diagnosis or a HZ vaccine in the up to
5 years pre-index (depending on data availability for patients) were excluded. Clinical and demographic characteristics were
measured during baseline. Patients with SLE+HZ were propensity score matched 1:4 to patients with SLE-only with at least
as much post-index follow-up time. Propensity scores were calculated using logistic regression with cohort as the outcome
and baseline characteristics as predictors. Outcomes included all-cause HRU and costs in the 1-month period post-index
and for matched sets with sufficient follow-up time, also in the 3-month period post-index. Outcomes were described over-
all, and stratified by ambulatory, emergency room, inpatient, and pharmacy HRU and costs.

Results: After matching, 2,126 and 8,504 patients were included in the SLE+HZ and SLE-only cohorts, respectively. No sig-
nificant differences were observed in demographic and clinical characteristics between the matched cohorts, with similar
mean (standard deviation [SD]) age (59 [14]), percent female (91-92%), and baseline HRU and costs (table 1). In the
1-month post-index, mean (SD) HRU was higher in the SLE+HZ vs. SLE-only cohort for ambulatory (SLE+HZ: 4.5 [4.3];
SLE-only: 3.1 [4.1]) emergency (SLE+HZ: 0.41 [0.99]; SLE-only: 0.17 [0.71]), inpatient (SLE+HZ: 0.09 [0.32]; SLE-only:
0.04 [0.20]), and pharmacy HRU (SLE+HZ: 6.23 [4.75]; SLE-only: 4.44 [4.45]). Mean (SD) costs 1-month post-index were
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also higher in the SLE+HZ cohort ($4,383 [$13,737]) vs. SLE-only cohort ($3,033 [$11,337]). Among matched sets with
≥ 3 months of follow-up (93% of overall cohorts), higher HRU and costs in the SLE+HZ vs. SLE-only cohort were also
observed in the 3-months post-index (Table 2).

Conclusion: Patients with SLE and HZ had higher HRU and costs than those without HZ, and HZ prevention may be impor-
tant to consider in this population.

Table1: Baseline characteristics
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Table 2: Follow-up healthcare resource and costs
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Background/Purpose: To describe the clinical characteristics, therapies, and outcomes of patients with SLE and Posterior
reversible encephalopathy syndrome (PRES).

Methods: We performed a multicenter cohort study in the United States from August 1999 - March 2021. We included
patients with SLE who met the 2019 EULAR/ACR criteria and had incident PRES events. A case of incident PRES was
defined as 1) the first acute neurological episode attributable to PRES, and 2) confirmation of vasogenic edema with MRI/CT
and other causes excluded. A systematic literature review (SLR) was performed according to the PRISMA guidelines. We did
a comprehensive search in multiple databases from their inception to October 20, 2021, in any language. Two reviewers
independently screened and reviewed the articles and extracted information. We included case reports/case series

Table 1. Demographics and comorbidities of patients with systemic lupus erythematosus (SLE) and posterior reversible encephalopathy syndrome
(PRES).
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reporting cases that met the inclusion criteria used for the cohort. We abstracted demographics, clinical and imaging fea-
tures, treatment, and disease activity (SLEDAI). We summarized the days to recovery and length of stay (LOS). Neurological
symptoms were classified as transient (≤3 days), persistent (≥14 days), or sequelae if permanent. The first available imaging
was used to assess the distribution of vasogenic edema and other findings: restricted diffusion, hemorrhages, contrast
enhancement, and angiography (MRI/CT). At least two consecutive imaging studies were required to determine the revers-
ibility of edema. Patients were observed until death or last follow-up. The main outcomes after discharge were PRES
relapses and all-cause mortality at 90 days. Cases in the cohort were combined with data from the SLR. Descriptive statis-
tics were used to summarize pooled results.

Results: A total of 303 cases were included, 50 (17%) from the cohort, and 253 (83%) from the SLR. The mean age at PRES
onset was 27.6 years (SD 12.3), and 91% were women. Comorbidities included hypertension in 42%, dyslipidemia in 15%,
and diabetes in 10%. The median (IQR) time between SLE and PRES was 36 months (2-92), and the median follow-up was
one month (0.3-12). At onset, SLEDAI was 17.8 (SD 10.7), lupus nephritis was present in 83%, and the autoantibody profile
consisted of Anti-dsDNA (80%), Anti-Sm (41%), and aPL (38%) (Table 1). Clinically, 90% had associated high blood pres-
sure (BP) ( >140/90 mm Hg), and neurological manifestations were seizures in 78%, headache in 55%, visual disturbance
in 45%, altered mental status in 38%, and focal deficits in 9% (Table 2). 97% of the patients survived and recovered after
a median of 4 days (2-8), and LOS of 11 days (6-21). Among survivors, symptoms were transient in 45%, persistent in

Table 2. Clinical features of incident posterior reversible encephalopathy syndrome (PRES) in patients with systemic lupus erythematosus (SLE).

Table 3. Imaging features of incident posterior reversible encephalopathy syndrome (PRES) in patients with systemic lupus erythematosus (SLE).
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19%, and 8% had sequelae. In the first imaging study, most had posterior and symmetric vasogenic edema. Among the
183 (60%) with follow-up imaging, brain edema improved in 97% after 15 days (7-49) (Table 3). Treatment strategies for
PRES included BP control in 86%, antiepileptics in 64%, and new immunosuppressant therapy in 37%. After discharge,
12% relapsed after a median of 283 days (21-749). The 90-day mortality was 4%.

Conclusion: PRES in SLE develops predominantly in patients who have lupus nephritis. While most cases are reversible,
sequelae are possible, and relapses are not uncommon.

Disclosure: A. Sanchez-Rodriguez: None; M. Gonzalez-Treviño: None; H. Langenfeld: None; C. Crowson: None;
M. Valenzuela-Almada: None; A. Rabinstein: None; L. Prokop: None; I. Valenzuela-Almada: None; A. Duarte-
Garcia: None.
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Background/Purpose: An impaired clearance of cervical human papillomavirus (HPV) related to inadequate immune
responses may result in persistent infection and increase the risk to develop cervical dysplasia in patients with systemic
lupus erythematosus (SLE). We aim to identify risk factors for HPV infection and clearance in patients with SLE.

Methods: All SLE patients have been included in the ongoingPAPILUP study (National center for rare immune-mediated
inflammatory diseases, Internal Medicine Department, Bichat Hospital, Paris, France) that aimed to improve HPV-related
cervical cancer screening (CCS) in SLE patients. All SLE patients aged 30 to 65 who had HPV-related CCS between
September 2021 and July 2022 were screened. The frequency of High-Risk (HR)-HPV was assessed in SLE patients in
comparison to healthy and HIV-positive controls screened during the same period. The risk factors for persistent infection
and clearance of HR-HPV in SLE patients were analyzed.

Results: Overall, 65 of the 107 SLE patients involved in the PAPILUP study were analyzed. The median age at CCS was
45 [39-51]. CCS was up to date in only 36 (55.4%) patients and only one patient (1.5%) had received HPV vaccine. The
median SLE disease duration was 12 years [6-21] with a median SLEDAI score of 2 [0-4] at study time. Thirty-one (47.7%)
patients had an history of lupus nephritis. Thirty-four (52.3%), 62 (95.4%) and 21 (32.3%) were currently receiving glucocor-
ticoids, hydroxychloroquine and immunosuppressive drugs, respectively. HR-HPV were detected in 19 (29.2%) SLE
patients. The frequency of HR-HPV did not differ between SLE patients and healthy controls (119 subjects, median age
43 [37-50], 21.8% of HR-HPV infection, p= 0.291). However the frequencies of multiple HR-HPV (at least 2 coexisting types
)and abnormal cervical cytology (ACC, i.e cervical cytology samples enriched with atypical squamous cells, low-grade or
high-grade squamous intraepithelial lesions) tended to be higher in SLE patients as compared to healthy controls (15.4%
of multiple HR-HPV in SLE vs 6.7 % in healthy p=0.059; 16.9% of ACC in SLE vs 9.2% in healthy, p=0.125). Of note, the
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frequency of multiple HR-HPV (15.4% vs 11.5%, p=0.407) and ACC (16.9% vs 11.5%, p=0.255) in SLE patients were in the
same range as those in HIV-positive patients (n=192, median age 46 [41-53]). Using multivariable logistic regression model,
the only significant risk factor for HR-HPV identified in SLE patients was the duration of the lupus disease (OR 16.1 [1.7-156],
p=0.017) . A second HPV screening was performed 12.9 [10.2-14.1] months after the first one in 14 (73.7%) of the 19 HPV
+SLE patients. A persistent HR-HPV infection was observed in 11 cases (78.6%). Of note, HR-HPV cleared in 2 of 4 (50%)
patients who had never received steroids and immunosuppressive (IS) drugs but in only 1 of 10 (10%, p=0.099) who
received long term steroids (median exposure length 9 [5.5-17.7] years) and IS drugs (median exposure length 6 [3.6-10]
years).

Conclusion: Multiple HR-HPV and abnormal cervical cytology are frequent in SLE patients comparable to that of HIV-
positive patients. The duration of SLE disease increases the risk for HR-HPV regardless of age. Long lasting immunosup-
pression induced by treatment might impede HPV clearance.

Disclosure: T. Goulenok: None; V. Ferre: AstraZeneca, 6, Gilead, 12, Congress accomodation, Moderna, 6;
C. Mendes: None; L. Dayan: None; M. Bucau: None; F. Farhi: None; T. Papo: None; K. Sacre: None.
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Background/Purpose: Data from limited studies of LN in the Gulf region suggest that LN manifests more severely in this
region than in Caucasian populations, yet there are no treatment recommendations specific to the Gulf region.1 This study
aims to characterize patients with LN in the Gulf region to better understand disease burden and inform treatment recom-
mendations to improve patient outcomes.

Methods: In this prospective, multicenter study (GSK Study 216989), adults with an established diagnosis of LN (biopsy
proven or clinician diagnosis) were enrolled from sites in Kuwait, Oman, Qatar, and the UAE. At enrollment, the site physician
extracted patient demographics and clinical characteristics retrospectively from medical charts for the previous
< 12 months, and patients completed the 36-Item Short Form Health Survey (SF-36). Prospective medical chart follow-up
continued for up to 12 months after enrollment. This analysis reports only data collected retrospectively at enrollment.
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Results: This analysis comprised 193 patients with LN, the majority of whomwere female (83.9%), of Arab ethnicity (85.0%),
and with a mean (standard deviation [SD]) age of 37.2 (10.4) years (Table). Patients had a mean (SD) age of 27.4 (10.6) years
at the time of SLE diagnosis, 30.5 (10.8) at LN diagnosis, and 35.3 (9.9) at ESKD diagnosis (n=11). Comorbidities were
reported for 69.4% (n=134) of patients, most commonly endocrine and metabolic disorders (32.1%; n=62). One-third of
patients had no kidney biopsy in the year preceding enrollment (35.6%; n=68), and LN class was not available for 26.9%
(n=52) of patients, suggesting a potential lack of routine biopsy for some patients. Among available data, the proportions
of LN Class III, IV, and V were similar (22.0–25.5%; n=31–36). Renal remission was achieved any time after LN diagnosis
in 57.7% (n=101) of patients with available data. The mean (SD) number of prior treatment failures/relapses was 1.4 (3.6)

Table. Summary of demographics and characteristics among patients with LN in the Gulf region. *Those reported for >10% of patients are shown;
†for 11 of the 12 patients with ESKD; ‡percentage among those with available data (n=191); §percentage among those with classification (n=141)
kpercentage among those with available data (n=175); ¶data missing for 42 patients (n=151). ISN/RPS, International Society of Nephrology and
the Renal Pathology Society.
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in those with available data. Mean (SD) overall SF-36 score was 66.3 (19.1); scores across domains were generally similar,
with energy/fatigue having the lowest score (57.7 [21.2]), and social functioning the highest (72.6 [26.5]; Figure).

Conclusion: These retrospective data suggest that approximately one-quarter of patients with LN in the Gulf region did not
have sufficient histological classification to guide therapy, and these inconsistencies in histological data make it difficult to
compare Gulf patient characteristics to published data from international cohorts. However, age at SLE diagnosis was
young, and patients appeared to be similarly impacted across all SF-36 quality of life subscales, whereas a large international
inception cohort reported relatively greater impacts in role of physical functioning than other domains.2 Prospective data
generated from this cohort may aid understanding of differences in care and may have the potential to inform LN treatment
guideline development in the Gulf region.

Funding: GSK
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Figure. Mean (SD) SF-36 subscale scores (N=193).
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Background/Purpose: Lupus nephritis (LN) is a significant predictor of morbidity and mortality in Systemic Lupus Erythe-
matosus (SLE). Racial disparities are known to exist in SLE in terms of the prevalence of LN, healthcare access, and out-
comes. We aimed to study racial disparities in LN and predictors of in-hospital death.

Methods: Data was obtained from the National Inpatient Sample (NIS) between 2016-2019 using ICD-10 codes. All adult
hospitalizations with a primary or secondary diagnosis of LN were included and divided into African American (AA) and His-
panic race vs others. Demographics, socio-economic variables, several complications, health care burden, and mortality
were compared between the two groups. Univariate and multivariate logistic regression analyses were conducted for pre-
dictors of in-hospital death in LN. Variables with a P value ≤0.2 in the univariate analysis were included in the multivariate
model and a P value of ≤0.05 was considered to be significant in the final model.

Results: We identified 104, 865 adult LN hospitalizations, of which 66.3% were African Americans or Hispanics (table 1).
This group had more females (85.5% vs 79.9%, p< 0.001), were younger (38.4 vs 45.6 years, p< 0.001),were more likely
to be from the low-income group (45.8% vs 23.6%, p< 0.001) and more often had Medicaid (30.6% vs 19.4% p< 0.001)
in comparison to other races. In-patient mortality was low overall with lower odds of death in the AA-Hispanic group (1.7%
vs 2.6%, OR 0.67, p< 0.001) (table 2).AA/ Hispanic LN patients had higher odds of renal failure (82.5% vs 79.1%, OR
1.25, p< 0.001) and end-stage renal disease (ESRD) (44.6% vs 33.9%,OR 1.6, p< 0.001) but were less likely to receive a
renal transplant (4.3% vs 5.2%, OR 0.8, p=0.005). They were more likely to leave against medical advice (3.0% vs 1.7%,
OR 1.8, p< 0.001,)and less likely to be transferred to a skilled nursing facility (8.7% vs 13.3%,OR 0.6, p< 0.001). Multivari-
able analysis for predictors of in-hospital death in LN showed following significant variables: Age (OR 1.0, p< 0.001), CCI
(OR 1.2, p< 0.001), Medicaid (OR 0.7, p=0.014), small bed size (OR 0.6, p=0.003), sepsis (OR8.54, p< 0.001), PE/DVT
(OR 2.8, p< 0.001), and kidney failure (OR4.1, p< 0.001) (table 3).

Conclusion: In the national inpatient sample, almost two-thirds of LN patients were AA or Hispanic. This group had a higher
proportion of females, was younger, belonged more often to the lower income quartile, and was more likely to have Medicaid
insurance. They had higher odds of renal failure and ESRD in comparison to other races and were less likely to receive renal
transplants. The in-hospital mortality was lower in the AA/Hispanic-LN group, but race was not found to be an independent
predictor of death in LN. Sepsis, kidney failure, PE/DVT, Charlson comorbidity index, and age were associated with higher
odds of in-hospital death in LN.
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Weighted Descriptive Characteristics of African-American (AA) and Hispanic Lupus Nephritis Hospitalizations compared to non-AA and Hispanic
LN Hospitalizations
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Outcomes of adult African-American (AA) and Hispanic LN Hospitalizations compared to non-African-American (AA) and non Hispanic LN
Hospitalizations
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Univariate and multivariate analysis for inpatient mortality of LN hospitalizations
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Background/Purpose: Over the past several decades, the treatment of lupus has seen significant advancements, with the
approval of belimumab in 2017, and anifrolumab in 2021. Yet, the impact of changes in the standard of care on systemic
lupus erythematosus (SLE) mortality and the prevalence of lupus nephritis remains understudied. This study was conducted
to fill this knowledge gap.

Methods: We analyzed data from patients with SLE who received follow-up care at St. Luke’s International Hospital
between April 2006 and February 2023, excluding those with missing diagnosis date information. Patients were stratified
based on the timing and their age at the onset of their disease. We utilized Gray’s test to examine differences in mortality
rates and the prevalence of lupus nephritis among the groups.

Results:We included a total of 501 SLE patients in the study. The median age at diagnosis was 31.0 years [21.0, 43.0], with
approximately 90% of the patients being Japanese. Biopsy-proven lupus nephritis and class III lupus nephritis were
observed in 24% and 16.4% of the patients, respectively. chronic kidney disease (CKD) stage 4 or 5 was noted in 2.5% of
the patients, while 2.7% died during the follow-up period. When patients were segregated according to the calendar year
of diagnosis, lower cumulative incidence of biopsy-proven lupus nephritis, class III/IV lupus nephritis, and mortality was
noted in those diagnosed in the 2010s and 2020s, as compared to those diagnosed in the 2000s and prior. Additionally,

Figure 1: cumulative incidence of biopsy proven lupus nephritis A) Change in the cumulative incidence of lupus nephritis according to the year of
diagnosis B) Change in the cumulative incidence of lupus nephritis according to the age of diagnosis C) Change in the cumulative incidence of
lupus nephritis after the diagnosis of SLE according to the early exposure (<3m of onset) to hydroxychloroquine
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Figure 2: cumulative incidence of biopsy proven lupus nephritis class III/IV A) Change in the cumulative incidence of lupus nephritis class III/IV
according to the year of diagnosis B) Change in the cumulative incidence of lupus nephritis class III/IV according to the age of diagnosis C) Change
in the cumulative incidence of lupus nephritis class III/IV after the diagnosis of SLE according to the early exposure (<3m of onset) to
hydroxychloroquine

Figure 3: cumulative incidence of all cause death A) Change in the cumulative incidence of all cause death B) Change in the cumulative incidence of
all cause death according to the year of diagnosis C) Change in the cumulative incidence of all cause death according to the age of diagnosis D)
Change in the cumulative incidence of all cause death after the diagnosis of SLE according to the exposure to hydroxychloroquine
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the incidence of new lupus nephritis and class III/IV lupus nephritis was lower among patients who initiated HCQ at diagno-
sis. HCQ was demonstrated to be a protective factor against the development of CKD stage 4 or 5 and all-cause mortality
(CKD stage 4 or 5: Hazard Ratio [HR] 0.22, 95% Confidence Interval [CI] 0.06-0.83, p=0.03; all-cause death: HR 0.124,
95%CI 0.03-0.56, p< 0.01). Furthermore, the prevalence of lupus nephritis and class III/IV lupus nephritis was higher among
patients diagnosed with SLE before the age of 40, compared to those diagnosed at or after 40. However, even among this
group, the mortality rate was lower.

Conclusion: Advancements in lupus treatment have considerably improved SLE mortality and the prevalence of lupus
nephritis. Moreover, initiating treatment with hydroxychloroquine was found to be a significant factor in improving lupus
outcomes.

Disclosure: T. Nakai: None; S. Fukui: None; T. Asano: None; F. Iwata: None; H. Ozawa: None; S. Kawaai: None;
Y. Ikeda: None; H. Yanaoka: None; H. Tamaki: AbbVie, 6, Astellas Pharma, 6, Ayumi, 6, Chugai pharmaceutical,
6, Kyowa-Kirin, 6, Ono pharmaceutical, 6, Takeda Pharmaceutical, 6, Tanabe-Mitsubishi, 6; M. Kishimoto: AbbVie,
2, 6, Amgen, 2, 6, Asahi-Kasei Pharma, 2, 6, Astellas, 2, 6, Ayumi Pharma, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Cel-
gene, 2, 6, Chugai, 2, 6, Daiichi-Sankyo, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Ono
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Background/Purpose: Lupus nephritis (LN) is a major manifestation which develops in more than 50% of patients with sys-
temic lupus erythematosus (SLE), and is also a primary risk factor for morbidity and mortality in these patients. The revision of
International Society of Nephrology/Renal Pathology Society (ISN/RPS) classification guidelines for lupus nephritis (LN) was
suggested by a working group, who recommended a modified National Institute of Health (NIH) activity and chronicity scor-
ing system to evaluate active and chronic LN lesions. However, whether this approach was useful for estimating long-term
prognosis for LN patients is unclear.

Methods: We conducted a retrospective cohort study in Japanese subjects with biopsy-proven LN, between 1977 and
2022. Pathologic lesions were evaluated based on ISN/RPS 2003 classifications and the modified NIH scoring system.
Patients were grouped by activity index (low, 0–5; moderate, 6–11; high, 12–24), and chronicity index (low, 0–2; moderate,
3–5; high, 6–12). The primary outcome was a composite of end-stage kidney disease (ESKD) or all-cause death, and the
secondary outcome was ESKD alone.

2932



Results: Seventy subjects with a median age of 31 years were included. Median follow-up period was 11.3 years. For the
activity index, Kaplan–Meier analysis showed that the survival rate of the primary outcome decreased with a higher activity
index (log-rank trend p = 0.026) . Multivariable analysis, adjusted by age and serum creatinine, did not show any significant
relationship to the activity index. For the chronicity index, Kaplan–Meier analysis showed that the survival rate of the primary
outcome decreased with a higher chronicity index (log-rank trend p< 0.001). Multivariable analysis, adjusted by age and
serum creatinine, revealed that moderate (HR 6.18, 95% CI 1.15 to 33.3; p = 0.034) and high chronicity indices
(HR 20.33, 95% CI 1.14 to 360.50; p = 0.04) were significant risk factors for the primary outcome. Consistent results with
the primary outcome were determined by Kaplan–Meier and univariable analysis.

Conclusion: Moderate and high chronicity indices were associated with an increased ESKD risk for LN. This modified NIH
activity and chronicity scoring system may help physicians predict long-term prognosis for patients with LN.

Disclosure: S. Nakagawa: None; Y. Iwata: None; T. Yuasa: None; K. Sako: None; K. Horikoshi: None; T. Minami:
None; M. Oshima: None; T. Toyama: None; S. Kitajima: None; A. Hara: None; N. Sakai: None; M. Shimizu: None;
T. Wada: None.
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Background/Purpose: Lupus nephritis (LN) is a serious complication of systemic lupus erythematosus (SLE). Current
investigations implicate microbiome changes in disease pathogenesis, particularly pathobiont expansions of Ruminococcus
gnavus (RG) ranging from minor dysbiosis to extreme blooms. Transient spikes in RG communities in human and mouse
models have been associated with disease activity.

Methods: Amethodical search of MEDLINE, Science Direct, and EMBASE was conducted to evaluate the understanding of
Ruminococcus involvement in LN up to May 28, 2023. Two reviewers independently assessed the literature for the inclusion
and exclusion criteria methodically by title, abstract, and full text resulting in a cumulative 83 articles. Once screened for
duplicates and open-access content on relevant primary literature, 13 remaining articles were identified.

Results: The 13 included articles commonly recognized RG population blooms in active SLE including LN, outnumbering
other members of the genus. These blooms correlated with the presence of anti-native DNA autoantibodies. LN patients
were found to have elevated fecal RG based on 16S rRNA amplicon analysis with serum IgG anti-RG Ab in concordance
with anti-dsDNA. Furthermore, anti-RG Ab targeted to bacterial cell-wall lipoglycans correlated with SLE disease activity
index indicating a disease model in which specific strains of gut commensal contribute to the immunopathogenesis of
LN. Distorted tryptophan metabolism toward the kynurenine pathway is reported in SLE; differential microbial catabolism
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has been implicated since tryptophan and the metabolite tryptamine increase pro-inflammatory T cell metabolism and
mTOR activation thus promoting damage to renal tubular epithelial cells. RG expresses tryptophan decarboxylase neces-
sary to synthesize tryptamine from tryptophan, contributing to elevated tryptamine levels in LN pathogenesis. The experi-
mental administration of Lactobacillus casei Zhang shows evidence of delayed kidney disease in mice. Short-chain fatty
acids and nicotinamide in these studies reduced renal inflammation, suggesting the commensal metabolic impact can mit-
igate or progress renal decline in mice models. Despite SLE disease heterogeneity, pathobiont blooms may impair gut bar-
riers and fuel systemic inflammation. In another study, SLE mouse models given acidic pH water developed nephritis slower
compared to those given neutral pH water. A higher level of circulating auto-Ab against plasma cells and nuclear antigen
were found in the latter with notable variations in 16S rRNA gene-targeted sequencing of the gut microbiome and immune
responses shifted to TH17 and Th9-associated factors. This suggests that dietary changes can influence SLE flares through
the regulation of the microbiome.

Conclusion: The microbiomes of SLE patients show a decrease in species diversity; disease activity, including LN develop-
ment, is associated with RG pathobiont blooms. Given the demonstrated association between the microbiome and immu-
nomodulation, RG populations may be a novel therapeutic target in the treatment of patients with LN.

Disclosure: K. Karpinska-Leydier: None; A. Khorochkov: None; A. Morales-Rodriguez: None; N. Barlas: None;
S. Barlas: None; A. Bell: None; M. El-Din: None; S. Basnyat: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease that increases the risk of
severe clinical outcomes and mortality. However, the association between SLE and the risk of diabetes mellitus (DM) is
unclear. Our study aimed to investigate the risk of DM and to evaluate the impact of SLE therapies on the risk of developing
DM in patients with SLE.

Forest plot of DM risk in SLE patients treated with glucocorticoids
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Methods: Electronic database searches of PubMed, Embase, Cochrane Library, and Web of Science, together with hand
search, were performed from inception to February 2023. Studies analyzing the relationships between risk factors for DM
in SLE patients in cohort or case-control were included. Data were pooled utilizing fixed- or random-effects metanalysis to
estimate pooled relative risk (RR) and 95% confidence intervals (CIs). The study was registered with PROSPERO,
CRD42023402774.

Results: A total of 36 studies (23 case-control and 13 cohort studies) involving 265,822 patients with SLE were included. In
the pooled analysis from case-control studies, we found a greater risk (OR = 1.05, 95% CI 0.87-1.27; P = 0.63) of diabetes
in patients with SLE compared with non-SLE controls. However, the pooled risk estimate of cohort studies did not show a
significant risk of DM (RR= 1.32, 95% CI 0.93-1.87; P = 0.12). In a subgroup analysis, reduced risk of diabetes was reported
with antimalarials (RR= 0.56, 95% CI 0.42-0.75; P < 0.001), while glucocorticoids use was associated with an increased risk
of developing diabetes (RR= 1.45, 95% CI 1.20-1.76; P = 0.0002). Age, sex, hypertension, and immunosuppressants were
not associated with DM in SLE patients.

Conclusion: Although there was not an increased risk of DM in overall SLE patients compared to controls, antimalarials
users or adherents had a decreased risk, while GCT users had an increased risk.

Disclosure: C. MENDOZA PINTO: None; P. Munguía-Realpozo: None; I. Etchegaray-Morales: None; M. García-
Carrasco: None; S. Méndez Martínez: None.
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Background/Purpose: Impact of systemic lupus erythematosus (SLE) on the clinical outcomes of patients admitted for ST-
elevation myocardial infarction (STEMI).

Methods: Patient data was collected for years 2015-2018 from National Inpatient Sample using the International Classifica-
tion Of Disease Revision Codes (ICD-10). We selected patients who were admitted with the diagnosis of STEMI. We then
divided our patient population into two groups, those without SLE (STEMI group) and patients with an underlying diagnosis
of SLE (STEMI/SLE group). Multivariate Logistic Regression and Mann-Whitney U testing were employed for this purpose.

Results: Our study included 1,009,407 patients with a primary diagnosis of STEMI. Of these patients, 4150 (0.41%) had an
underlying diagnosis of SLE. The mean age of patients in the STEMI group was 67 years, compared to 61 years in the
STEMI/SLE group. 61.8% were males in STEMI patients and female predominance was noted in STEMI/SLE group,
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81.3%. The predominant race involved in both groups was noted to be Caucasian, 70.5% in the STEMI group vs 58.53% in
STEMI/SLE group. In regards to mortality, we found that the underlying diagnosis of SLE in STEMI patients was associated
with an increased risk of mortality, adjusted odds ratio of 1.278 (95% CI 1.09-1.48, p< 0.05). The length of stay in STEMI
patients was 4.5 days, vs 4.7 days in the STEMI/SLE group. Hospitalization charges were noted to be $84522 and
$82783 in STEMI and STEMI/SLE groups respectively.

Conclusion: This nationwide study showed that concomitant SLE in patients admitted with STEMI was associated with a
statistically significant increase in inpatient mortality and length of stay. However, reduced cost of hospitalization was noted
among STEMI/SLE patients.

Disclosure: H. Liaqat: None;M. Qureshi: None; A. Farooq: None;M. Awais: None; A. Patel: None; A. Barlas: None.
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Background/Purpose: Self-reported poor sleep is common in SLE, but few studies have objectively measured sleep have
been conducted. In general population studies, sleep disorders are associated with poor health outcomes relevant to SLE,
including lower pain thresholds and higher rates of depression, cognitive impairment, systemic inflammation, and cardiovas-
cular events. We report on the prevalence of objectively-measured sleep disturbances in an SLE cohort, examine whether
patient-reported measures of sleep correspond with objective measures, and analyze the association of sleep disturbances
with patient-reported outcomes.

Methods: All participants were drawn from the California Lupus Epidemiology Study (CLUES). A subset of CLUES partici-
pants (n = 61) who received their SLE care at our institution participated in a sleep study and underwent 7 nights of home
sleep monitoring via actigraphy (GT9X, Actigraph Corp., Pensacola, FL), as well as concurrent interviews in which patient-
reported outcomemeasures (PROMs) of sleep (PROMIS Sleep Disturbance and Sleep Impairment) and symptoms (pain rat-
ing 0-10, PROMIS Fatigue, and depressive symptoms [Patient Health Questionnaire, PHQ-8]) were collected. Actigraphs
yielded estimates of time in bed, time asleep, and sleep efficiency (time asleep/time in bed).We examined 2 indicators of
sleep disturbance: poor sleep efficiency and short sleep. Poor sleep efficiency was defined as < 85% (the standard criterion)
and < 80%.Short sleep time was defined as < 7 hours (based on CDC guidance) and < 6 hours. Analyses examined differ-
ences in PROMs by each sleep disturbance indicator.

Results: Participant characteristics are shown in Table 1.Mean sleep efficiency was 79.4% ± 8.7%, 74% had sleep effi-
ciency < 85%, and 39% had sleep efficiency < 80% (Table 2). Mean sleep time was 6.6 ± 1.0 hours, 66% had sleep time
< 7 hours, and 23% had sleep time < 6 hours. Sleep PROM scores were generally within 0.5 SD of the population mean,
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not reflecting the high prevalence of objective sleep disturbance in the sample. There were no significant differences in the
sleep or symptom PROMs by any of the sleep disturbance indicators (Table 3).

Conclusion: Overall, objective sleep disturbances measured by actigraphy were common in this cohort. However, these
results were discordant with self-reported sleep PROMs, which were similar to the general population. The lack of differ-
ences in sleep or symptom PROMs by sleep disturbance may be due to our relatively small sample. It is also possible that
if sleep disturbances are of long duration, individuals’ perceptions of the effects sleep disturbances may have normalized.
If findings are replicated, research will be needed to identify more sensitive methods of measuring sleep disturbances in
SLE by patient report.
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Background/Purpose: Glucocorticoids (GCs) have long been a mainstay of treatment for SLE. While GCs do provide ben-
efit, there are potential side effects that increase with dose and duration and that have potential to affect quality of life nega-
tively. In these analyses, we examine the association of GC use and patient-reported outcomes (PROs).

Methods: Data are from the FORWARD Databank questionnaires collected from participants with physician-diagnosed SLE
at 6-month intervals from July 2015 – July 2020.Respondents provide comprehensive health information including GC use
and dosage during the prior 6 months and complete PROs, including PROMIS Physical Function, Fatigue, Pain Interference,
Sleep Disturbance, and Satisfaction with Social Roles; Systemic Lupus Activity Questionnaire (SLAQ); PHQ-8 (depressive
symptoms); and a numeric rating scale of pain (0–10).Analyses examined PROs at baseline according to GC use/non-use.
For GC users, baseline data were drawn from the questionnaire in which GCs were first reported during the analysis period.
For non-users, baseline data were drawn from the first questionnaire completed during the observation period. Longitudinal
logistic regression analyses used generalized estimating equation (GEE) models to estimate the likelihood of worsening in
PROs from prior to current observation (by ≥0.5 standard deviation) based on increases in GC dose, addition of other med-
ications, or both during the same period. Models controlled for age, sex, race, BMI, comorbidities, education level, smoking,
SLE duration, self-reported lupus disease activity, and SLE organ damage measured by BILD (Brief Index of Lupus
Damage).

Results: 512 participants qualified for the analysis; 46.3% reported GC use in at least one 6-month period (Table 1).GC
users were less likely to be male or white, had more comorbidities, had longer SLE duration, were more likely to also be tak-
ing immunosuppressive medications, and reported more active SLE and greater disease damage. GC users had worse
scores on all PROs at baseline (Table 1).Non-GC users rarely had medication changes (97% of observations, 89% of GC
non-users; Table 2). The majority of GC users also had no medication changes (83% of observations, 53% of GC users).
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However, increases in GC dose were noted in 11.1% of observations, other medications added in 4.4%, and both GC
increases and medication additions in 1.4%.Increases in GC dose, addition of other medications, or the combination were
not associated with PRO worsening (Table 3).The exception was PHQ, for which there was a significant likelihood of higher
scores in the group with increase in GC plus addition of another medication.

Conclusion: GC use was associated worse with PROs at the baseline for these analyses. In this non-inception cohort with
relatively long disease duration, however, PROs generally did not worsen over time with changes in GC dosage or other
medications; i.e., the differences between GC users and non-users appeared to be static over time. Results suggest that
despite potential side effects, patients tend to remain on relatively stable GC doses over time. Patients may be willing to risk
negative side effects of GCs to avoid further worsening of symptoms such as pain and fatigue.

Disclosure: P. Katz: None; S. Pedro: None; J. Choi: Bristol Myers Squibb, 3; K. Michaud: None.
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Background/Purpose: B-cell hyperactivity (1) is a hallmark of the disordered immunity of SLE, arising in the context of a
complex array of innate and adaptive mediators. A phase 2 study (NCT03978520) in SLE of upadacitinib (UPA, Janus kinase
inhibitor) administered alone or in combination (ABBV-599) with elsubrutinib (a Bruton’s tyrosine kinase inhibitor). found sig-
nificant improvement in disease activity, as measured by SLE Responder Index-4 (SRI-4) and BILAG-Based Combined
Lupus Assessment, (BICLA) at weeks 24 and 48.

This analysis evaluates response to UPA and ABBV-599 of immunologic pathways associated with SLE pathogenesis.

Methods: Patients with SLE (n = 205) were randomized to placebo (PBO; n = 75), UPA 30 mg once daily (n = 62), or ABBV-
599 (n = 68). At screening, patients were stratified by immunosuppressant use (Yes/No), corticosteroid dose ( > 10-mg pred-
nisone or not), IFN score (High/Low), and SLE Disease Activity Index 2000 score. Changes in biomarkers between treatment vs
PBO were evaluated with a repeated mixed-linear model, with the Benjamini–Hochberg method used to correct for multiple
testing. Total IgG and IgM and anti-dsDNA IgG were measured from serum using a commercially available immunoturbidi-
metric assay and enzyme linked immunosorbent assay. B-cell subsets and immune cell counts were identified using flow
cytometry. Plasma samples were collected for proteomic analyses and assessed with a proximity-extension immunoassay.

Results: Flow cytometry analyses revealed an increase in absolute number of B cells in the peripheral blood of patients
treated with UPA or ABBV-599, while the percentage of plasmablasts and plasma cells were reduced, corresponding to a
decrease in total IgG and anti-dsDNA antibodies. Reduction in B-cell activation proteins in plasma such as CD72, CD22
and CD79b suggests a direct impact of UPA and ABBV-599 on B cells (Figure 1). The observed increase in total peripheral
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B cells could be explained by the marked reduction in chemokines induced by UPA or ABBV-599 including CXCL9,
CXCL10, CCL3 and CCL21 (Figure 2). These effects were similar with UPA and ABBV-599, suggesting that the main impact
on B cell and plasma cell activating pathways was due to activity of UPA.

Conclusion: These results suggest an association between clinical benefit seen with UPA and an impact on pathogenic B
cells involved in SLE, with biomarker effects of both UPA and ABBV-599 apparently driven by UPA. These findings are con-
sistent with our previous analysis in this population that showed treatment with UPA or ABBV-599 significantly reduced the
IFN gene scores compared with PBO at weeks 4 and 24. (2)

1. Szelinski F, et al. Curr Opin Rheumatol. 2022;34(2):125-132. DOI: 10.1097/BOR.0000000000000865
2. Gaudreau M-C, et al. Abstract 4002. Presented at European Congress of Rheumatology (EULAR), 31 May–3 June
2023, Milan, Italy.
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Background/Purpose: Lupus nephritis (LN) occurs in over 50% of the systemic lupus erythematosus (SLE) patients. It
remains an independent risk factor for mortality, with deaths from LN increasing from 2015-2020. Progression to chronic
kidney disease occurs from both lupus specific and non-specific factors, that are due to general mechanisms that occur in
many types of chronic kidney disease. In patients with type 2 diabetes and albuminuric kidney disease the risk of kidney fail-
ure and cardiovascular events was lower with SGLT2 inhibitors (SGLT2i) than placebo after 2.6 years median follow up. We
examined changes in trajectories of eGFR and proteinuria after starting SGLT2i among patients with SLE.

Methods: 45 SLE patients who started taking SGLT2i were included:87% female; 35.5% Caucasian, 55.5% African-
American, 9% East Asian; mean age when started on SGLT2i was 47.2 ± 13.4 yrs (mean ± SD). SGLT2i was started for
standard of care (diabetes mellitus, chronic kidney disease, or both). eGFR was calculated using the 2021 CKD-EPI creati-
nine equation. eGFR and Urine protein/creatine ratio were measured at every quarterly visit.The analysis was based on clin-
ical visits up to three years prior to starting SGLT2i and all clinical visits after starting SGLT2i. The mean follow-up time prior to
starting SGLT2i was 1.9 years with 5 patients contributing no pre-SGLT2i follow-up. The mean follow-up time after starting
SGLT2i was 1.1 years with 2 patients contributing no post SGLT2i follow-up. For each outcome (GFR and urine protein), we
estimated each person’s trajectory before and after starting SGLT2i using a mixed effects longitudinal regression model with
random person-specific slopes and intercepts.

Results: Prior to starting SGLT2i, the average annual change in eGFR was a decline of 3.1 (P=0.0014, Table 1). After start-
ing SGLT2i, the average annual change in eGFR was estimated to be a decline of 0.9. The difference between these two
degrees of decline did not reach statistical significance (p=0.27). Prior to starting SGLT2i, the average annual change in urine
protein-creatinine ratio was estimated to be an increase of 0.40 (p=0.16, Table 2). However, after starting SGLT2i, the aver-
age annual change was estimated to be a decline of 0.37. Again, the difference between these two slopes was not statisti-
cally significant (p=0.18).

Conclusion: SLE patients were excluded from the canagliflozin CREDENCE trial (Perkovic V et al. NEJM 380:2295, 2019).
Thus, there is a crucial need for data on SGLT2i use in SLE. Like the CREDENCE trial, we observed a reduction in decline in
eGFR after starting SGLT2i, however, this reduction was not statistically significant. Similarly, like the CREDENCE trial, we
observed an improvement in urine protein/creatinine ratio after starting SGLT2i, but again, our observed difference did not
achieve statistical significance. In the CREDENCE trial, reduction in proteinuria was observed by 6 months, and then pla-
teaued. Thus, early experience suggested marginal benefit of SGLT2i in SLE. Additional patients and longer follow-up are
needed for a more definite conclusion regarding the value of SGLT2i in SLE.

Table1: Estimated impact of SGLT2i on trajectories of eGFR before and after starting SGLT2

Table2: Estimated impact of SGLT2i on trend based in mean urine protein/creatinine ratio
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Background/Purpose: Recent research focusing on follicular helper T (Tfh) cells emphasizes its importance in autoimmune
diseases, such as systemic lupus erythematosus (SLE). However, the mechanisms underlying Tfh cell differentiation remain
largely unknown, and therapeutic strategies targeting Tfh cells for SLE are urgently needed.

Lipophilic statins inhibited Tfh cell differentiation in vitro and in vivo.
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Methods: The effects of seven clinically used statins on human CD4+ T cell subsets were investigated and compared.
Chemical and genetic approches were employed to investigate the role of the mevalonate pathway in Tfh cell differentiation
and germinal center (GC) reactions in vitro and in vivo. Chemical and genetic approches were subsequently employed to
investigate the role of GGPS1 and GTase II in Tfh cell differentiation and GC reactions in vitro and in vivo. Expression of
the genes in the mevalonate pathway and the genes for protein geranylgeranylation in SLE CD4+ T cells was detected by
RT-qPCR and flow cytometry. The role of key genes in the mevalonate pathway and GGTase II in CD4+ T cells in SLE path-
ogenesis was investigated in pristane-induced lupus-like mice. The effects of pitavastatin on SLE were evaluated in lupu
prone MRL/lpr mice.

GGPP derived from the mevalonate pathway is essential for Tfh cell differentiation and GC reactions.
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Results: Pharmacological and genetic inhibition of the mevalonate pathway leads to suppressed Tfh cell differentiation and
impaired germinal center (GC) reactions. We identify geranylgeranyl pyrophosphate (GGPP) as the key intermediate metab-
olite derived from the mevalonate pathway driving Tfh cell differentiation. Further studies emphasize that geranylgeranyl
transferase II (GGTase II) facilitates the membrane localization of CXCR5 by regulating the geranylgeranylation of RAB pro-
teins, which transfers the effect of GGPP on Tfh cell differentiation. Conditional ablation of the specific subunit of GGTase
II, RABGGTA, in CD4+ T cells, leads to impaired Tfh cell differentiation and GC reactions. Moreover, the expression of key
genes in the mevalonate pathway and RABGGTA is increased in SLE CD4+ T cells and is positively correlated with SLE dis-
ease activity. Genetic ablation of key genes in the mevalonate pathway and RABGGTA postpones the pathological progres-
sion in pristane-induced lupus-like mice. Additionally, RAB35 is identified as the key RAB protein that upregulated in SLE
CD4+ T cells, and whose expression is positively correlated with SLE disease activity. Point mutation of the Cys sites for ger-
anylgeranylation at the carboxyl terminus of RAB35 impedes the membrane localization of CXCR5 and restricts Tfh cell dif-
ferentiation both in vitro and in vivo. Finally, lipophilic pitavastatin is effective in ameliorating SLE disease activity.

The mevalonate pathway was dysregulated in SLE CD4+ T cells and was positively associated with SLE disease activity.
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Conclusion: In summary, our current study highlights the importance of geranylgeranylation of RAB proteins regulated by the
mevalonate pathway in Tfh cell differentiation and SLE pathogenesis, and proposes pitvastatin as an adjuvant therapy for SLE.

Disclosure: L. Wang: None.
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Background/Purpose: Belimumab, which targets the B Cell activator and survival factor BLyS, is an approved treatment
for systemic lupus (SLE) and has demonstrated efficacy in multiple clinical trials around the world. Nevertheless, like other
SLE treatments, belimumab can have disappointing results in a significant proportion of this heterogenous population, a
problem further complicated by the unpredictable impact of various combination treatments used with belimumab in trials
and clinical practice. Using gene expression variables, we aim to identify SLE patients prior to treatment who will respond
favorably to belimumab treatment.

Methods: A prospective open-label study of belimumab was conducted in 24 SLE patients with active but non-organ
threatening disease, who were required to withdraw other immune suppressants (only antimalarials or low dose steroids
allowed). At baseline, after blood samples obtained, patients were given optional steroid injections for temporary relief, then
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followed for six months on intravenous belimumab (10 mg/kg). The primary endpoint was time to treatment failure (flare,
treatment change or study withdrawal) compared to historical controls from the BOLD study1 (same protocol but without
treatment after initial steroids). Response was also evaluated at six months by the SLE Responder Index (SRI-4) or the
BILAG-based Combined Lupus Assessment (BICLA). Before and during treatment, PAX gene tubes were collected, and
RNA sequenced, using the same methods for healthy control samples. To maximally discriminate clinical responders from
non-responders by baseline gene expression patterns in a small, heterogenous population, principal component analysis
was conducted with modules (metagenes) comprised of differentially expressed genes (DEGs).

Results: Of 24 patients entering the study, 20 completed 6 months of treatment. The mean survival time without treatment
failure was 18.4 weeks (CI 15.3-21.5) compared to the 41 BOLD participants with mean survival 9.829 weeks
(CI 0.999-7.871) (p< 0.001 by log rank test). At 6 months, 14 patients who received belimumab (58%) and 1 from the BOLD
study (2.4%) remained free of flare. The SRI-4 was met by 7 patients in this study (29.2%), the BICLA by 9 (37.5%). SRI-4
response was used as the basis for modeling two metagenes comprised of baseline expression of the 25 most upregulated
genes in non-responders and the 25 most upregulated genes in responders with no overlap between metagene scores of
responders vs non-responders (figure). After 3 months of treatment with belimumab the metagene scores corrected
towards levels in healthy controls. The most discriminatory DEGs included protein transcription factors and long non-coding
RNA (some being known transcription regulators).

Conclusion:When background immune suppressants are excluded, belimumab still achieves SRI 4 or BICLA response for
a subset of patients, and most do not flare for at least six months. Preliminary identification of a composite metagene model
as a potential predictor of belimumab response provides an intriguing model which will require testing in prospective confir-
mation studies. 1Merrill, Arth Rheum 2017 69:1257

Disclosure: M. Smith: None; K. Thomas: None; N. Dominguez: None; S. Macwana: None; W. DeJager: None;
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inia, 2, Bristol Myers Squibb, 2, 5, EMD Serono, 2, Genentech, 2, Gilead, 2, GlaxoSmithKline, 2, 5, Lilly, 2, Merck, 2, Pfi-
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Background/Purpose: Evaluate cCAR safety in SLE, LN and autoimmune conditions. Determine whether a single dose
eliminates autoantibodies with well tolerated long-term, medication-free remission in open label proof of concept.

Methods: BCMA-CD19 cCAR approved by Zhongshan People’s Hospital and Peking University Shenzhen Hospital IRBs
for autoimmune patients. Initially compassionate use in 2 lymphoma patients with 20-year history of SLE (Patient 1 Sept
2019). After initial SLE patients safely in remission, IRB approved cCAR for use in LN (11 LN patients June 22 to April 23).
18 patients in safety dataset (includes NMOSD, donor specific antibodies in transplant).

Lupus patients: After apheresis, prior to cyc/fludarabine conditioning all lupus medications discontinued. Patients dosed
1.5-3x106 cCAR cells/kg (LN target 3x106/kg) and then monitored, IVIG given PRN. LN: required to fail multiple lines of ther-
apy, be refractory and active disease on kidney biopsy (class III to V). All LN, SLE patients met ACR criteria.

Baseline Characteristics: Lupus age range: 17-58. 10 of 13 female. SLEDAI-2K baseline mean = 10. All LN patients at
screening treated with HCQ, glucocorticoids, immunosuppressant (MMF, CYC); majority with belimumab. At screening,
mean 24-hour urine microprotein 1.7g and urine/creatine ratio 1.0. Patients avg 3.9 elevated autoantibodies (2.5 >3X
ULN, many >20X ULN). Majority had low C3.

Results: Safety: cCAR well tolerated; no CRES/iCANs, no CRS >Grade 1, no fever >40o C. All LN patients received target
dose and only infection other than Covid was a Grade 1 UTI.8 patients tested positive for Covid (at time >80% local popula-
tion tested positive), 3 hospitalized as precaution, none in ICU. No other URIs reported. No GI infections or diarrhea AEs sug-
gesting no concerning IgA related AEs.

B cells/Ig: B cells eliminated in 1-10 days; IgM, IgA, IgG eliminated in 1-2 months. WBC normal in 7-21 days. B cells returned
to normal in all patients (mean 90 days, range 40 to 150). All patients treated >150 days normal IgM. Flow cytometry, BCR
sequences confirm immune reset achieved. Given B cells, IgM normal within 150 days, expect all patients to fully regain
humoral immunity.

Efficacy: All elevated autoantibodies eliminated, including those derived from long-lived plasma cells, most in first month. All
C3, C4 normal within 21 days. All patients had significant medication-free symptom improvement (11 of 13 in first month). All
3 patients at >1 year (up to 44 months) in medication-free remission (no symptoms). Renal function significantly improved in
LN patients within first 6 months.

Conclusion: Proof of concept achieved. cCAR safely eliminated all autoantibodies, reset B cell and humoral immune sys-
tem, and delivered long-term, medication-free remission in a single dose. Monitoring patients to ensure humoral immunity
fully recovers. Will update with full dataset, further research is needed.

Acknowledgements: Patients and their families.
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Background/Purpose:While oral CS (OCS) are the mainstay of SLE therapy, prolonged use is associated with organ dam-
age and early mortality.1,2 Minimizing OCS use is among SLE treatment goals.1 The beneficial effect of belimumab (BEL) on
OCS reduction was shown in two pooled analyses of five randomized clinical trials,3 and six retrospective observational real-
world studies.4

This study used real-world data from a large rheumatology provider network to compare OCS use in patients (pts) with SLE
in the US before and after BEL initiation.

Methods: This retrospective cohort study (GSK Study 214140) utilized data from the Patient-Important Outcomes Data
Repository (PIONEER)-Rheumatology database.5 Eligible adults with SLE initiated BEL between Jan 1, 2012, and Jun
30, 2021, and had available data for ≥180 days before and ≥360 days post BEL initiation. The index was the date of BEL
initiation. Primary objectives: proportion of pts receiving any OCS; mean total OCS dose per pt; mean total number of
OCS days supplied per pt; mean daily OCS dose for days supplied per pt (in pts with ≥1 OCS prescription); proportion of
pts with daily OCS dose of ≤5 mg and ≤7.5 mg for days supplied. A secondary objective was to describe pt clinical

Table 1. Change from P1 to P2 and P3 in OCS use among pts adherent to BEL treatment at 180 days (P1 vs P2) and 360 days (P1 vs P3) who
were receiving OCS in P1. Note: Percentages for differences are shown after rounding to the nearest whole number. Distributions of differences
between periods were assessed by Kolmogorov–Smirnov and Shapiro–Wilk tests and none of the measures were found to be normally distrib-
uted. Wilcoxon Signed Ranks test was used to generate p values. OCS dose=prednisone equivalent.
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characteristics during follow-up. Changes in OCS use were assessed between Period (P) 1 (180 days pre-index [−180 to –

1 days]), P2 (first 6 months post index [0 to 180 days]), and P3 (second 6 months post index [180 to 360 days]) in ptswith
OCS use in P1 who were adherent to BEL at each assessed period.

Results: Of the 14,439 pts with SLE in the database, 608 received BEL for >180 days (full analysis set, FAS; 92.8% female,
70.4% with moderate SLE) and were included; 492 pts adhered to 360 days of BEL. In P1, 56.3% of FAS pts and 54.5% of
pts who adhered to 360 days of BEL were receiving OCS.

Improvements in OCS use were more pronounced in pts with OCS use in P1 (Table 1), compared with the FAS, which
included pts with no OCS use in P1 (Table 2).

Table 2. Change from P1 to P2 and P3 in OCS use among pts adherent to BEL treatment at 180 days (P1 vs P2) and 360 days (P1 vs P3). Note:
Percentages for differences are shown after rounding to the nearest whole number. Distributions of differences between periods were assessed by
Kolmogorov–Smirnov and Shapiro–Wilk tests and none of the measures were found to be normally distributed. Wilcoxon Signed Ranks test was
used to generate p values. OCS dose=prednisone equivalent.

Table 3. Changes from P1 to P2 and P3 in pt clinical characteristics among pts adherent to BEL treatment at 180 days (P1 vs P2) and 360 days
(P1 vs P3). *Among pts with data available for the given period; data may not be for the same pts assessed in each period. IQR, interquartile range;
SD, standard deviation.
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Among pts receiving OCS in P1, significantly fewer received OCS in P2 and P3 versus P1 (Table 1). Significant reductions
from P1 were observed in P2 and P3 for mean total OCS dose per pt, mean OCS daily dose for days supplied, and mean
total OCS days supplied per pt in P3 only; significantly more pts received daily OCS dose of ≤5 mg and ≤7.5 mg in P2
and P3 versus P1 (Table 1).

Slight increases from P1 in C3 and C4 levels were observed in P2 and P3; mean SLEDAI scores (for pts with available data
for the specified period) decreased from 12.5 in P1 to 9.6 in P2 in FAS pts and from 12.7 in P1 to 11.6 in P3 in pts who
adhered to 360 days of BEL (Table 3).

Conclusion: This analysis of data from a large rheumatology database showed OCS dose and use reductions with BEL in
pts receiving OCS before BEL initiation, providing more real-world evidence for the steroid-sparing effect of BEL in pts with
SLE and baseline OCS use. The beneficial effect was more pronounced with longer duration of BEL treatment.
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Background/Purpose: Anti-CD19 chimeric antigen receptor (CAR) T cell therapy is a ground-breaking emerging treatment
modality for severe refractory systemic lupus erythematosus (SLE) and has shown early promise in other diseases.Initial clin-
ical data demonstrate that adoptive transfer of anti-CD19 CAR T cells induce a durable long-term remission in SLE paitents.
However, the mechanisms underlying remission are unclear. Our aim was to elucidate the serological factors that are asso-
ciated with responses in SLE patients following treatment with anti-CD19 CAR T cells.
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Methods: Sera were collected from six severe refractory SLE patients prior to and 3 months following anti-CD19 CAR T cell
therapy.All patients were in remission off-therapy at 3 months following adoptive T cell transfer. Sera were evaluated for
25 cytokines by electro-chemiluminescence immunoassay (MSD). Sera were also evaluated for 17 SLE-associated and
14 infectious disease-associated antibodies using a custom developed Luminex-based immunoassay.

Results: Serum levels of the inflammatory cytokines IL-6 and TNFα were decreased in SLE patients 3 months post-anti-
CD19 CAR T cell infusion relative to pre-infusion (Figure 1).Over the same period, the B cell memory and homeostatic cyto-
kines IL-7 and BAFF increased (Figure 1).SLE associated antibodies decreased dramatically in 5 out of 6 patients following
anti-CD19 CAR T cell infusion.In 1 out of 6 patients, SLE associated antibodies either remained stable or increased mildly
despite resolution of clinical disease. Infectious disease associated antibodies typically remained stable or changed mini-
mally following anti-CD19 CAR T cell infusion. Lastly, circulating CD19+ B cells were detected in all patients 3 months follow-
ing anti-CD19 CAR T cell infusion.

Conclusion: We report on 6 SLE patients following anti-CD19 CAR T therapy showing sustained remission off-therapy.
Serum cytokine data suggest that systemic inflammation is consistently decreased at three months post infusion. An
expanded panel of SLE-associated antibodies shows a profound drop in SLE-associated antibodies observed in most
patients supports the idea of an immune reset following CAR T therapy. These studies support the continued exploration
of anti-CD19 CAR T cell therapy in SLE.

Disclosure: S. Basu: CabalettaBio, 3, 11; D. Nunez: CabalettaBio, 3, 11; D. Patel: CabalettaBio, 3, 11; J. Volkov:
CabalettaBio, 3, 11; Z. Vorndran: CabalettaBio, 3, 11, 11; S. Wong: CabalettaBio, 3, 11; A. Mackensen: BioNTech,
1, Bristol-Myers Squibb(BMS), 1, KITE/Gilead, 1, 6, Kyverna, 5, Miltenyi Biotech, 5; G. Schett: None.
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FL, 3JIPMER, New Delhi, India, 4LeHigh University, LeHigh, PA, 5Equillium, La Jolla, CA, 6Postgraduate Institute of Medical
education and Research, Chandigarh, India

Figure 1. Changes in serum cytokines following CD19 CAR T cell infusion across 6 patients
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Background/Purpose: Itolizumab is a first-in-class, non-depleting, monoclonal antibody against the co-stimulatory recep-
tor CD6 that blocks its interaction with ALCAM, to inhibit Teff cell activity and trafficking. It is being evaluated to treat immuno-
inflammatory diseases where T cells play a central role, including active proliferative lupus nephritis (apLN). Here we present
results from EQUALISE (Type B; NCT04128579), a Phase 1b study of itolizumab in subjects with apLN.

Methods: 17 adult subjects with apLN (ISN/RPS class III or IV with or without class V) were enrolled. All were treated with
open-label itolizumab subcutaneously at 1.6 mg/kg Q2W for up to 13 doses in combination with mycophenolate mofetil
(2-3 g/day) and systemic corticosteroids (methylprednisolone with rapid taper to prednisone < 10 mg/day by W10). Sub-
jects were followed for 12 weeks after their last dose. Safety and efficacy measures were assessed.

Results: The median age of subjects was 34 years; 94% were female with 82% Asian; most subjects had ISN/RPS class IV
+V disease (47%). Mean duration of LN was 5.4 years with Baseline mean 24 hour urine protein of 4.9 g and eGFR of
104 ml/min/1.73m2. Treatment was completed in 11 subjects with 4 discontinuing early (3 due to AEs and 1 due to physi-
cian decision) and 2 are still dosing.

88% of subjects experienced at least 1 adverse event (AE), most common were peripheral edema and lymphopenia. At least
1 low lymphocyte count was reported by 7 subjects (41%). Serious AEs occurred in 2 subjects (12%), including dehydration
and COVID-19 infection, with none deemed related to study treatment.

Based on the 14 subjects that completed/terminated the study and had a post-baseline measure, there was a median 72%
reduction in spot urine protein creatinine ratio (UPCR), resulting in high partial and complete response (PR and CR) rates
(FIGURE). At Week 12, the overall response rate was 57% (n=14), and at Week 36 (n=12) was 83%. 2 subjects are still dos-
ing, and 2 are in the follow up period. These responses occurred as early as Week 4 on study with steroids tapered to a
median of prednisone 5 mg by Week 12.

Conclusion: EQUALISE Type B demonstrates that subjects with proteinuric apLN had high CR and PR rates with rapid and
deep reduction in UPCR when itolizumab was added to mycophenolate mofetil and corticosteroids. Further controlled stud-
ies are warranted in this population at high risk of disease progression and end stage kidney disease.

Disclosure: K. Kalunian: AbbVie/Abbott, 2, Amgen, 5, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Eli
Lilly, 2, EquilliumBio, 2, Genentech, 2, Gilead, 2, Janssen, 2, KezarBio, 1, Merck/MSD, 2, Novartis, 2, Pfizer, 2, Reme-
gene, 2, Roche, 2, UCB, 5; R. Levin: AbbVie/Abbott, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 2, 5, Eli Lilly, 5, Equillium, 5, Exagen, 2, 6, GlaxoSmithKlein(GSK), 2, 5, 6, Novartis, 5, Sanofi, 6, Scipher,

EQUALISE Type B: % response at Week 12/EOS and Week 36/EOS
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Background/Purpose: This study aimed to assess the efficacy of Eltrombopag, a medication used to treat thrombocytope-
nia, in patients with systemic lupus erythematosus (SLE)-associated thrombocytopenia. Additionally, we investigated the
occurrence of thrombotic complications in these patients.

Methods: Nineteen SLE patients with thrombocytopenia were followed for two years or until Eltrombopag discontinuation.
Data included medical history, examinations, labs, antiphospholipid serology, response rates, and complications

Results: All patients (12 females, mean age 33±12 years) fulfilled the SLICC criteria for SLE and presented with mucocuta-
neous bleeding. Antiphospholipid serology was positive in 11 patients, with two patients meeting the criteria for antiphos-
pholipid syndrome due to a history of deep vein thrombosis. Six patients had a history of lupus nephritis. Eltrombopag
was initiated after the failure of prior therapies. At the start of treatment, the mean platelet count was 12±13 x 109. A daily
dose of 50mg of Eltrombopag was used, with one patient requiring 75mg. Twelve patients demonstrated a sustained
response, and four patients were able to taper off corticosteroids. However, one patient did not respond to Eltrombopag.
Six patients developed thrombotic complications, including deep vein thrombosis, pulmonary embolism, myocardial infarc-
tion, cavernous sinus thrombosis, stroke, and catastrophic antiphospholipid syndrome. The median time to thrombotic
events was 5.5 months (range: 0.3-8) with a median platelet count of 170 x 109 (range: 68-330). These complications
necessitated the discontinuation of Eltrombopag. Four out of the six patients with thrombotic events had positive antiphos-
pholipid antibodies, and two had a history of lupus nephritis.

Conclusion: Our study demonstrates that Eltrombopag is effective in treating SLE-associated thrombocytopenia, with
favorable treatment responses observed in the majority of patients, including steroid tapering. However, caution should be
exercised regarding the development of thrombotic complications, especially in patients with positive antiphospholipid anti-
bodies. Further research is warranted to identify risk factors and strategies for preventing these complications in this patient
population.

Disclosure: A. Beltagy: None; A. Abdelati: None; F. Fayed: None; N. Eshak: None; A. Elghandour: None;
M. Halaby: None.
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Background/Purpose: Toll-like receptor (TLR)7 is a pattern recognition receptor, whose ligands include nucleic acids and
whose activation is part of the pathogenesis of systemic lupus erythematosus (SLE).In mice, TLR7 overexpression worsens
lupus models, while TLR7 deficiency ameliorates them.In humans, TLR7 gain-of-function mutations confer susceptibility to
SLE.DS-7011a is an anti-TLR7 monoclonal antibody (mAb), which prevents TLR7 from signaling.DS-7011a inhibits in vitro
production of cytokines stimulated by TLR7.A surrogate anti-TLR7 mAb effectively treats mouse lupus models, improving
survival and decreasing autoantibody production.The aim of this first-in-human, single ascending intravenous (IV) and
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subcutaneous (SC) dose study was to evaluate the safety, pharmacokinetics (PK), and pharmacodynamics (PD) of DS-
7011a in human volunteers (HV), including HV of Japanese descent [NCT05203692].

Methods: This study was a double-blind, randomized, and placebo-controlled trial. Eighty HV were enrolled in 3 stages and
assigned to receive DS-7011a or placebo 6:2 in 10 cohorts of 8 each.Non-Japanese HV were enrolled in Stage 1 in
6 ascending IV dose (0.1, 0.3, 1, 3, 10, and 20 mg/kg) cohorts and in Stage 2 in 3 ascending SC dose (100, 300, and
600 mg) cohorts; Japanese HV were enrolled in Stage 3 in 1 IV dose (3 mg/kg) cohort.HV received a single DS-7011a dose
on Day 1 and were followed for 8 weeks until Day 57 for safety, PK, and PD assessments. PK exposure was evaluated by
measuring DS-7011a in plasma by ligand-binding assay.PD response was evaluated ex vivo in blood using TruCulture®

tubes containing gardiquimod, which is a TLR7-specific stimulant, and measuring interleukin (IL)-6 by ligand-binding assay.

Results: DS-7011a was generally safe and well tolerated across all cohorts given by either IV (up to the dose of 20 mg/kg) or
SC (up to the dose of 600 mg) administration to either non-Japanese or Japanese HV. The treatment emergent adverse
events (TEAE) observed during the study were mostly mild in severity and not drug-related (one TEAE of hospitalization for
bone fractures was considered severe and reported as serious but not drug-related).DS-7011a exposure (AUClast and
Clast) generally increased with dose increment.PK linearity started at 3 mg/kg following IV administration and at 300 mg fol-
lowing SC, while the elimination of lower doses was noticeably accelerated probably by target-mediated disposition. Mean
terminal half-life was about 17 days (within dose range of PK linearity) and mean Tmax upon SC administration was about
5 days. PK exposure in non-Japanese HV was slightly higher than Japanese, reflecting difference in body weight.DS-
7011a showed ex vivo inhibition of TLR7-stimulated IL-6 production that was of large extent, early onset, and lasting
duration.

Conclusion: DS-7011a, a mAb that specifically antagonizes TLR7, was generally safe and well tolerated and showed
appealing PK and PD properties that support its development for the treatment of SLE.

Disclosure: G. Senaldi: Daiichi Sankyo, 3; A. Mohan: Daiichi Sankyo, 3; L. Zhang: Daiichi Sankyo, 3, Regeneron, 3;
J. Tanaka: Daiichi Sankyo, 3, The Japan Agency for Medical Research and Development, 5; G. Pandya: Daiichi San-
kyo, 3; S. Grossman: Daiichi Sankyo, 3; S. Urbina: None; S. Reynolds: None; A. Hand: None.
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Background/Purpose: Belimumab (BEL) is an approved treatment for active SLE and LN, in addition to standard therapy
(ST). Despite BEL clinical studies demonstrating a favorable benefit–risk profile, varying incidence rates of mortality and
adverse events of special interest, including malignancies, require further evaluation. This study aimed to assess the long-
term safety of BEL therapy in patients with SLE.

Methods: This was a Year-5 post-treatment follow-up of the Phase 4, double-blind, placebo (PBO)-controlled Belimumab
Assessment of Safety in SLE (BASE) study (GSK Study BEL115467; NCT01705977).1 Overall, 4003 adults with active,
autoantibody-positive SLE received BEL (10 mg/kg intravenously [IV]) or PBO, plus ST, for 48 weeks. Patients then entered
a Year 2–5 follow-up period in which they received physician-directed ST. All patients were contacted annually by telephone,
including patients who discontinued treatment in Year 1. Mortality and new primary malignancies (including nonmelanoma
skin cancer) were the endpoints collected, and rates summarized. We present the final Year-5 follow-up data by treatment
received during Year 1.

Results: Out of the Year-1 population, 77.0% (N=3081) were followed up through to Year 5 with a similar proportion of
patients in each Year-1 treatment group. Baseline characteristics for the Year-5 follow-up population were similar to the
Year-1 study population (N=4003). By the Year-5 follow-up, cumulatively 13.4% and 11.4% of patients in the BEL and
PBO Year-1 treatment groups had received BEL as part of physician-directed care, respectively. Cumulative follow-up
adjusted mortality rates were lower in the BEL vs PBO Year-1 treatment group by Years 2 to 5 (Year 5 BEL 0.61 vs PBO
0.96 per 100 patient-years; Table). Post hoc analyses of the Year 2–5 follow-up period showed that 96 patients (2.85%)
died and the highest incidence of deaths by system organ class was infections and infestations (total 0.83%: BEL 0.83%
and PBO 0.84%) and cardiac disorders (total 0.51%: BEL 0.29% and PBO 0.72%). Cumulative follow-up adjusted new

Table. Year 1 plus Years 2–5 post-treatment* follow-up mortality and new primary malignancy† rates by Year-1 study treatment. *Patients in the
post-treatment follow-up period were no longer receiving study treatment; †includes nonmelanoma skin cancer.
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primary malignancy patient incidence rates were lower in the BEL vs PBO Year-1 treatment group by Years 2 and 3, but sim-
ilar by Years 4 and 5 (Year 5 BEL 0.40 vs PBO 0.38 per 100 patient-years; Table). Post hoc analyses of the Year 2–5 follow-
up period showed that 46 patients (1.37%) developed new primary malignancies (BEL 1.42% and PBO 1.32%). The area
most affected by neoplasm was the breast (total 0.36%: BEL 0.35% and PBO 0.36%).

Conclusion: The Year-5 follow-up results of BASE, the largest double-blind, placebo-controlled clinical trial in patients with
SLE to date, support the safety of BEL therapy with no new BEL safety concerns identified in this analysis.

Funding: GSK
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Background/Purpose: Patients with SLE have a high risk of infections, which remains a common cause of mortality in this
population.1 This infection risk can result from the pathophysiology of SLE itself, with corticosteroids and immunosuppres-
sive therapy contributing to further infection risks.1 Belimumab is an approved treatment for active SLE and LN, in addition
to standard therapy.2 To evaluate the incidence of infections onbelimumab treatment, we summarized 52-week infection
data from placebo-controlled belimumab SLE studies.
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Methods: Infection data were sourced from the Phase 4 Belimumab Assessment of Safety in SLE (BASE) study (GSK Study
BEL115467)3 and GSK Study BEL116559, a pooled post hoc analysis of 52-week safety data from six studies
(BEL110751,4 BEL110752,5 BEL112341,6 BEL113750,7 BEL115471,8 and LBSL029). In BASE, 4003 adults with active,
autoantibody-positive SLE (no criteria based on disease activity level) received belimumab (10 mg/kg/month intravenously
[IV]) or placebo, plus standard therapy (ST), for 48 weeks. Only data for patients receiving marketed doses of belimumab
(10 mg/kg/month IV or 200 mg/week subcutaneously) or placebo, plus ST are reported from BEL116559 integrated ran-
domized controlled trials (RCTs) included in this analysis, with criteria to exclude patients with low disease activity at baseline.
The number of serious infections and infections of special interest (opportunistic infections, active tuberculosis, herpes zos-
ter, sepsis) through 52 weeks were summarized for belimumab and placebo treatment groups.

Results: The age and sex profile of patients in the BASE and integrated BEL116559 studies were similar; however, in BASE
more patients were white, the median disease duration was longer, and disease activity and average doses of corticoste-
roids were lower than in BEL116559 (Table 1). Over 52 weeks, serious adverse events (SAEs) of infection and infestation
occurred slightly more frequently with placebo than belimumab in both BASE and BEL116559 (Table 2). Infections of spe-
cial interest were of a similar or higher incidence (such as with opportunistic infections and herpes zoster) in BEL116559 ver-
sus BASE and occurred more frequently with placebo than belimumab in both datasets (Table 2).

Table 1. Baseline patient characteristics for the BASE and BEL116559 datasets. *Baseline patient characteristics are presented for the intention-
to-treat population; †patient characteristics for integrated randomized-controlled trials include patients on all doses of belimumab; this cohort is
not limited to patients receiving marketed doses (10 mg/kg intravenous or 200 mg subcutaneous) of belimumab. IQR, interquartile range; SD,
standard deviation; SELENA, Safety of Estrogens in Lupus Erythematosus National Assessment.
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Conclusion: Over 52 weeks, serious infections and infections of special interest occurred at a similar or higher incidence
with placebo versus belimumab in the Phase 4 BASE safety study and the BEL116559 pooled analysis of safety RCT data.
These data further support the favorable safety profile of belimumab for SLE treatment.

Funding: This analysis of the GSK Studies 115467 and 116559 was funded by GSK.
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor approved in
multiple countries for the treatment of adults with plaque psoriasis. A 48-week, double-blind, phase 2 trial (NCT03252587)
in patients with SLE showed that deucravacitinib demonstrated efficacy across multiple endpoints compared with placebo,
including the primary endpoint of Systemic Lupus Erythematosus Responder Index 4 (SRI[4]) at week 32 and the secondary
endpoint of LLDAS at week 48.1 Achievement and maintenance of LLDAS is associated with reduced risk of SLE-
associated organ damage and mortality.2 Here, we further investigate LLDAS outcomes with deucravacitinib through post
hoc analyses assessing time to first LLDAS response and cumulative time in LLDAS.

Methods: Patients with active SLE (N=363) were randomized 1:1:1:1 to placebo or deucravacitinib 3 mg twice daily (BID),
6 mg BID, or 12 mg once daily (QD). Exploratory outcomes included median time to first LLDAS response and the percent-
age of patients who achieved LLDAS for ≥ 3 or ≥ 5 consecutive visits and the percentage of patients who achieved LLDAS
for ≥ 20% or ≥ 50% of the time through week 48, via logistic regression. Odds ratios and nominal P values for each treat-
ment group compared with the placebo group were provided.

Figure 1. Time to first LLDAS response (a, b, c)
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Figure 2. Percentages of patients attaining LLDAS for ≥ 3 or ≥ 5 consecutive visits (a, b)

Figure 3. Percentages of patients attaining LLDAS for ≥ 20% or ≥ 50% of observed time (a, b)

2962



Results:Median time to first LLDAS response was significantly shorter in all deucravacitinib groups compared with the pla-
cebo group (3 mg BID, 28.0 weeks: P = 0.0365 vs placebo; 6 mg BID, 40.1 weeks: P = 0.0004 vs placebo; 12 mg QD,
35.7 weeks: P = 0.0118 vs placebo). Median time to first LLDAS response was not estimable in the placebo group because
50% of the patients had not yet achieved an LLDAS response (Figure 1). The deucravacitinib 3 mg BID group had a signif-
icantly higher percentage of patients who achieved LLDAS for ≥ 3 visits compared with the placebo group (OR, 1.8; 95% CI,
0.9–3.7, P = 0.0430). A higher percentage of patients treated with any dose of deucravacitinib attained LLDAS for ≥ 3 or ≥ 5
visits compared with patients receiving placebo (Figure 2). A higher percentage of patients treated with deucravacitinib
attained LLDAS for ≥ 20% and ≥ 50% of cumulative observed time compared with patients receiving placebo (Figure 3).
The deucravacitinib 3 mg BID and 12 mg QD groups had significantly higher percentages of patients who achieved LLDAS
for ≥ 20% of cumulative time compared with placebo (3 mg BID: OR, 3.5; 95% CI, 1.8–6.9; P = 0.0002; 12 mg QD: OR, 2.3;
95% CI, 1.1–4.5; P = 0.0098), and the 3 mg BID group also had a significantly higher percentage of patients who achieved
LLDAS for ≥ 50% of cumulative time (3 mg BID: OR, 2.7; 95% CI, 1.2–6.2; P = 0.0091).

Conclusion: Patients treated with deucravacitinib achieved LLDAS response earlier and demonstrated more sustained and
cumulative LLDAS responses compared with patients receiving placebo. Taken together, these data suggest that deucra-
vacitinib may contribute to better long-term prospects for patients with SLE.
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2. Petri M, Magder LS. Arthritis Rheumatol 2018; 70(11); 1790–1795.
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Background/Purpose: Belimumab (BEL), B cell-targeted biologic agent for systemic lupus erythematosus (SLE), is cumu-
lating evidence such as reducing glucocorticoids and preventing the progressionof organ damage. The BLISS-LN study
evaluated the effect of BEL on lupus nephritis (LN) and found that BEL administered early in the course of LN improved pro-
teinuria. There is ongoing debate regarding the optimal timing of administering BEL in the treatment of SLE in real-world set-
tings. BAFF receptor expression decreases along with B cell differentiation, and the number of memory B cells is higher in
SLE patients with longer disease duration. In addition, the shorter disease duration correlated with the higher blood BAFF
concentration in SLE patients. Based on these reports, we hypothesized that BEL, which targeted BAFF, would be more
effective in patients with shorter disease duration. In this study, we investigated whether the duration of SLE at the time of
BEL introduction contributes to its treatment responsiveness.

Methods: Ninety-eight patients diagnosed with SLE according to the 1997 ACR Diagnostic Revision Criteria or 2012 SLICC
Classification Criteria at Nagasaki University Hospital and its affiliated hospitals in Nagasaki Prefecture and who started BEL
between December 2017 and August 2021 were included in the analysis. The primary objective of the study is to compare
the decrease in SLEDAI scores after the introduction of BEL at different time points (3, 6, 9, and 12 months) between two
groups categorized based on disease duration at BEL introduction (≤5 years and >5 years). The analysis will be adjusted
using a mixed-effects model. Adjustment factors include age at induction, prednisolone (PSL) dose, SLEDAI at induction
and hydroxychloroquine (HCQ), and the presence of lupus nephritis.

Results: In the overall patient population, the mean age at BEL introduction was 41 years, the mean SLEDAI score was
7, the mean dose of PSL was 9 mg/day, and HCQ was used in 50 patients (51%). The number of ≤5 years group was
20 patients and the number of >5 years was 78 patients. Both groups (≤5 years and >5 years) showed improvement in SLE-
DAI scores 3 months after the BEL introduction. In addition, the group receiving BEL at 5 years or less showed significantly
greater improvement in SLEDAI than the group receiving BEL at more than 5 years at each evaluation time point after BEL
introduction.

Conclusion: Our investigating headlights and earlier introduction of BEL in SLE patients may contribute to a more remark-
able improvement in disease activity. This finding could potentially impact the clinical decision-making process regarding
the implementation of a treat-to-target strategy for patients with SLE.

Disclosure: K. Kojima: None; K. Ichinose: AstraZeneca, 6, GlaxoSmithKlein(GSK), 6; T. Shimizu: None; M. Umeda:
None; T. Suzuki: None; Y. Nakashima: None; A. Okada: None; Y. Horai: None;K. Fujikawa: None; T. Aramaki: None;
T. Miyashita: None; M. Furuyama: None; N. Matsuoka: None; A. Kawakami: None.

The decrease of SLEDAI score after BEL induction

2964



Abstract Number: 1503

Disease Course and Complement as Predictors of Response to Standard
of Care Plus Placebo in Patients with SLE: A Post Hoc Analysis of
Dapirolizumab Pegol and Epratuzumab Clinical Trial Data

Christian Stach1, Caroline Gordon2, Vanessa Taieb3, George Stojan4 and Joan Merrill5, 1UCB Pharma, Monheim am
Rheim, Germany, 2Institute of Inflammation and Ageing, University of Birmingham, Birmingham, United Kingdom, 3UCB
Pharma, Colombes, France, 4UCB, Baltimore, MD, 5Oklahoma Medical Research Foundation, Oklahoma City, OK

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: High placebo responses pose challenges to systemic lupus erythematosus (SLE) clinical trials.1This
analysis aims to identify predictors of standard of care plus placebo (SOC+PBO) response using data from epratuzumab
(Emab; a humanized anti-CD22 monoclonal antibody) and dapirolizumab pegol (DZP; a polyethylene glycol-conjugated
antigen-binding fragment lacking a functional Fc domain that inhibits CD40L) trials.2,3
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Methods: Analyses were performed on the full analysis sets of the SOC+PBO arms of two phase 3 trials of Emab (EMBODY
1 [NCT01262365]; n=249, and EMBODY 2 [NCT01261793]; n=263) and the phase 2b trial of DZP (RISE [NCT02804763];
n=43) in SLE.2,3 Response was assessed by British Isles Lupus Assessment Group (BILAG)-based Composite Lupus
Assessment (BICLA) response at Week (Wk) 24.4 Univariate/multivariate analyses were performed, with 18 and 22 potential
predictors of SOC+PBO response evaluated in EMBODY 1/2 and RISE, respectively. Stepwise multivariate analysis
included univariate predictors with p< 0.25, using p≤0.1 as entry/stay criteria. In subgroup analyses, disease course at
screening was defined using BILAG 2004 item level scores as acute flare (worsening/new symptoms) or persistent disease
(symptoms rated as the same) based on the past 4 wks compared with the 4 wks prior to those; low C3/C4 was defined as
below the lower limit of normal at screening.

Results: Univariate and subsequent stepwise multivariate analysis found the following significant (p < 0.05) predictors of
BICLA response at Wk 24 in EMBODY 1/2: acute flare (vs persistent disease activity; p< 0.001), Latin America/Eastern
European (vs North America; p=0.004), and Hispanic or Latino (vs not; p=0.031; Figure 1). Significant (p < 0.05) predictors
of BICLA response at Wk 24 in RISE following stepwise multivariate analysis were: acute flare (vs persistent disease activity;
p=0.011) and normal C4 (vs low C4; p=0.036; Figure 2).

Focusing on disease characteristics, recent acute flares and normal complement were identified as predictors of SOC+PBO
response. In all trials, a significantly higher proportion of patients (pts) with acute flare (vs persistent disease activity) achieved
BICLA response (Figure 3a& 3d). In RISE, a significantly higher proportion of pts with normal C3/C4 (vs low C3/C4)
achieved BICLA response (Figure 3e); this pattern was not observed in EMBODY 1/2 (Figure 3b). In all trials, when the sub-
groups were combined, a significantly higher proportion of pts with acute flare and normal C3/C4 (vs acute flare with low
C3/C4 or persistent disease activity) achieved BICLA response (Figure 3c & 3f).

Conclusion: In both EMBODY 1/2 and RISE, acute flare predicted SOC+PBO response. In RISE, normal complement levels
also predicted SOC+PBO response; low complement has been described as a predictor of increased treatment effect in
previous studies.5 Recent medical history of pts may have to be considered when defining SLE study populations.

References: 1. Durcan L. Lancet. 2023;S0140-6736(23)00342-2.2. Clowse ME. Arthritis Rheumatol. 2017;69(2):362–
75. 3. Furie RA. Rheumatology (Oxford). 2021;60:5397–407. 4.Wallace D. Arthritis Rheum. 2011;63(Suppl 10):S885. 5.
van Vollenhoven RF. Ann Rheum Dis. 2012;71(8):1343–9.

Disclosure: C. Stach: UCB Pharma, 3, 11; C. Gordon: AbbVie, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, Sanofi, 2, UCB
Pharma, 2; V. Taieb: UCB Pharma, 3, 11; G. Stojan: UCB Pharma, 3, 11; J. Merrill: AbbVie, 2, Alexion, 2, Alumis,
2, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Bristol Myers Squibb, 2, 5, EMD Serono, 2, Genentech, 2, Gilead, 2, GlaxoS-
mithKline, 2, 5, Lilly, 2, Merck, 2, Pfizer, 2, Provention, 2, Remegen, 2, Sanofi, 2, UCB Pharma, 2, Zenas, 2.

Abstract Number: 1504

Characteristics and Prior Treatment Journey of Systemic Lupus
Erythematosus (SLE) Patients Who Were Prescribed Anifrolumab --
Observations from the American Rheumatology Network (ARN) in
the U.S

Vasileios Kyttaris1, Gelareh Atefi2, Daniel Persons3, Christopher S. Ambrose4, Scott Milligan5 and Sandra Wu6, 1BIDMC,
Boston, MA, 2BioPharmaceuticals Medical, AstraZeneca, Wilmington, DE, 3Trio Health, Denver, CO, 4AstraZeneca,
Wilmington, DE, 5Trio Health, Analytics, Louisville, CO, 6AstraZeneca, Hockessin, DE

2967



SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: FDA-approved for moderate-severe SLE in August 2021, anifrolumab is a type I interferon (IFN)
receptor antagonist that has been shown to decrease lupus flares and reduce corticosteroid use. Here we provide real world
data describing its use in daily rheumatology practice, focusing on the clinical/laboratory characteristics and previous treat-
ments of SLE patients who were prescribed anifrolumab for the first time.
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Methods: Data were collected from patients under the care of ARN providers using PIONEER Rheumatology, an enhanced
database combining fielded EMR data with extracted information from open text (office visits, infusion logs, and provider-
patient communications). The study population consisted of adult (18+ years old) patients with documented diagnosis of
SLE at least twice who were prescribed anifrolumab between August 1, 2021, to March 30, 2023. The index date for each
patient was defined as the initial prescription date and baseline measures were those occurring within 365 days prior to the
index date. Reasons for prior therapy discontinuation were extracted from office visit notes by clinically-trained scribes and
categorized as lack/loss of efficacy, clinical reasons, or non-clinical reasons.

Results: 203 patients met study criteria [TABLE 1]; they were predominantly female (93%), commercially insured (51%), and
in the Southern region of the U.S. (74%). At baseline, mean±SD SLEDAI was 10.7±5.9. Treatment history prior to anifrolu-
mab prescription included oral corticosteroids (80%), hydroxychloroquine (87%), belimumab (55%), mycophenolate
(37%), and methotrexate (35%). Patients’ treatment regimen immediately prior to anifrolumab included belimumab (31%),
antimalarials (76%), and immunosuppressants (52%) [TABLE 2]. 30% of patients who initiated anifrolumab were biologic-
naïve. In 69/203 patients, anifrolumab substituted another medication in the treatment regimen, most notably belimumab.
Therefore, we analyzed reasons behind discontinuation of belimumab prior to anifrolumab. Among the 57 patients who dis-
continued belimumab within 90 days of anifrolumab prescription, 49 (86%) indicated lack or loss of efficacy, 33 (58%) indi-
cated a clinical reason, and 4 (7%) indicated a non-clinical reason [TABLE 3]. The top reasons for discontinuation from
belimumab among the 57 patients included joint pain (47%), rash/pruritus/urticaria (46%), and fatigue (26%).
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Conclusion: This is one of the first studies to characterize real-world utilization of anifrolumab in management of SLE
patients in the US. The majority of patients receiving anifrolumab within ARN were DMARD-experienced. Lack or loss of effi-
cacy of belimumab, most frequently associated with joint pain, skin rashes, or fatigue, was a common reason for switching
to anifrolumab. These findings highlight a need to understand which patients will benefit from anifrolumab as an early-line
biologic therapy.

Disclosure: V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia, 1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi,
1, Horizon Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda, 5, Vertex, 2;G. Atefi: AstraZeneca, 3;D. Persons: Abb-
Vie/Abbott, 5, Amgen, 5, AstraZeneca, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Janssen, 5, Merck/MSD, 5, Scipher,
5, Trio Health Analytics, 3, UCB, 5; C. Ambrose: AstraZeneca, 3; S. Milligan: AbbVie, 5, Actelion Pharmaceuticals,
5, AstraZeneca, 5, Gilead Sciences, 5, GSK, 5, Horizon Pharma, 5, Johnson & Johnson, 5, Merck, 5, Pharming Health-
care, 5, Sanofi, 5, Takeda, 5, Trio Health Analytics, 3, UCB Biosciences, 5, ViiV Healthcare, 5; S. Wu: AstraZeneca, 3.
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Background/Purpose: Black patients with lupus nephritis (LN) are reported to have more severe disease, are often refrac-
tory to treatment, and have worse long-term outcomes. Voclosporin in conjunction with low-dose glucocorticoids and
mycophenolate mofetil (MMF) has shown significant benefit across ancestries and classes of LN. Here we report outcomes
from up to three years of follow-up in patients identifying as Black and treated with voclosporin during the global Phase
3 AURORA studies.

Methods: Key inclusion criteria for the parent AURORA 1 study included biopsy-proven LN, urine protein creatinine ratio
(UPCR) ≥1.5 g/g (≥2 g/g for Class V) and estimated glomerular filtration rate (eGFR) >45 mL/min/1.73 m2. Patients complet-
ing AURORA 1 were eligible to enter the AURORA 2 continuation study on the same blinded therapy of voclosporin or pla-
cebo in combination with MMF and glucocorticoids for an additional two years. Programmed complete renal response
(CRR; UPCR ≤0.5 g/g, stable eGFR, low-dose steroids, and no rescue medication), partial renal response (PRR; reduction
in UPCR of ≥50% from baseline) and safety were assessed in patients self-identifying as Black or mixed Black.

Results: Twenty-six of 179 (14.5%) and 19 of 178 (10.6%) patients identified as Black or mixed Black in the voclosporin and
control arms of AURORA 1. Baseline characteristics were similar between arms. Complete renal response rates at one year
numerically favored voclosporin (46.2% vs 15.8%, Odds Ratio [OR] 3.92 [CI 0.95, >9.99] p=0.0597) as did PRR rates
(69.2% vs 47.4%, OR 2.62 [CI 0.72, 9.45] p=0.1422).

Eighteen voclosporin-treated patients and seven control-treated patients in the Black subgroup continued into AURORA
2. Response rates at three years continued to numerically favor voclosporin (CRR, 44.4% vs. 14.3%, OR 4.17 [CI 0.41,
>9.99] p=0.2276; PRR, 66.7% vs. 42.9%; OR 1.67 [CI 0.23, >9.99] p=0.6094). Greater reductions in mean UPCR were
observed over the three-year period in the voclosporin arm (change from baseline -3.4 vs -1.5 g/g, p=0.0349). Mean eGFR
levels remained stable and in the normal range over three years of treatment.

Conclusion: Black patients treated with a voclosporin-based regimen achieved higher rates of renal response than patients
treated with MMF and glucocorticoids alone. For patients entering the continuation study, the response was largely durable
for up to 3 years.

Disclosure: G. Contreras: None; M. Baker: Aurinia, 3; L. Hodge: Aurinia, 3, 11; E. Yap: Aurinia Pharmaceuti-
cals, 3, 11.
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Prescribing Patterns in Lupus Nephritis: Analyzing Time from Proteinuria
to Prescription of ACE/ARB
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IL, 2Jesse Brown VA Medical Center, Chicago, IL, 3University of Illinois, Chicago, IL, 4University of Illinois at Chicago; Jesse
Brown VA Medical Center, Chicago, IL
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Background/Purpose: Black patients with lupus nephritis have worse renal outcomes compared with their White counter-
parts. Currently, there is a paucity of data evaluating the use of angiotensin-converting enzyme inhibitors (ACE) and angio-
tensin receptor blockers (ARB) in lupus patients with proteinuria despite their well-established benefits. The objective of
this study was to examine the prescribing patterns of ACE/ARB in lupus patients with laboratory evidence of proteinuria,
focusing on demographic factors such as race/ethnicity, gender and age.

Methods: The study population comprised patients seen in an urban academic medical center from January 1, 2000
through September 12, 2020 with at least one ambulatory encounter and a diagnosis code associated with either lupus or
lupus nephritis. Proteinuria was defined according to the American College of Rheumatology (ACR) definition of renal dis-
ease, which includes a urine protein 3+ or above (300 mg/dL or greater), a urine protein creatinine ratio > 0.5, a 24-hour
urine protein excretion greater than 0.5g, or a urine microalbumin/creatinine ratio greater than 50. The time interval from
the first laboratory result indicating proteinuria in patients naive to an ACE/ARB to the day of ACE/ARB prescription was
measured in days.

Results: Data show 39% of lupus patients with laboratory evidence of proteinuria were prescribed an ACE/ARB during the
study time frame. For those who received a prescription, the median time from the detection of proteinuria to the prescription
of an ACE/ARB was 382 days. Non-White patients (Black, Hispanic, and Other) were more frequently prescribed an ACE or

Table 1. Cohort and Treatment Cohort Demographics
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an ARB compared with White patients (p=0.005). There was also a trend indicating higher prescription rates for female
patients compared with male patients (p=0.06). There was a non-statistically significant reduction in prescription of
ACE/ARB in patients greater than 65 years old.

Conclusion: Our study reveals a pattern of incomplete and delayed treatment of proteinuria with an ACE/ARB in lupus
patients with evidence of proteinuria. Less than half of lupus patients with proteinuria received an ACE/ARB during the study
timeframe, with Non-White patients significantly more likely to receive an ACE/ARB than White patients. The median time to
ACE/ARB initiation was greater than a year. We intend to conduct further analysis to investigate hypertension as a potential
confounding factor in the earlier initiation of an ACE/ARB among Non-White patients. Additionally, we plan to examine the
time elapsed from proteinuria diagnosis to the prescription of immunosuppressive medications. These additional analyses
will provide insight into optimizing timely evidence-based management of lupus nephritis patients.

Disclosure: J. JANSZ: None; W. GALLANTER: None; E. Adams: None; N. Sweiss: None; H. Chang: None.
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1Bristol Myers Squibb, Princeton, NJ, 2Oklahoma Medical Research Foundation and University of Oklahoma Health
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MI, 4Bristol Myers Squibb, Lawrenceville, NJ, 5Bristol Myers Squibb, Pennington, NJ
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Background/Purpose: Deucravacitinib (DEUC) is a first-in-class, oral, selective, allosteric inhibitor of TYK2. TYK2 is
required for signal transduction downstream of cytokines implicated in SLE pathophysiology, including type I and III inter-
ferons (IFN), IL-12 and IL-23. In a phase 2 trial (NCT03252587), DEUC was effective vs placebo (PBO) in patients with
SLE receiving standard background therapy. Lupus is a disease with activation of innate and adaptive arms of the immune
system, including pathways driven by IFN and B cell activity. Inhibition of TYK2 is expected to reduce the activity of SLE (ie,

Figure 1. Percentage of Patients with Proteinuria Prescribed an ACE/ARB Over Time in Days
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IFN-activation), however, the role of additional TYK2-regulated cytokines in SLE is not clear. We performed global
transcriptomic analysis of patients treated with DEUC to further explore the mechanism of action (MOA) and effects of
DEUC in SLE.

Methods: Blood samples (Paxgene RNA) were collected at baseline and multiple timepoints throughout the study following
patient randomization (N=363). In a sub-study, samples (n=80) were collected 22-114 hours after the first dose. Global gene
expression was assessed by RNA-sequencing and specific genes of interest were measured by endpoint PCR (Dxterity).
Following quality control, 16,725 protein-coding genes were analyzed from 3,334 samples from patients with SLE. A set
of demographically matched (sex and age) healthy control samples were collected to compare with study groups. Statistical
analysis was conducted using Dream package in R. Differentially expressed genes from disease association and pharmaco-
dynamic analyses were further characterized by pathway enrichment using standard databases.
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Results: 527 genes were significantly differentially expressed in subjects with active SLE compared to healthy volunteers
with logFC >1 and adjusted P< 0.05 (Figure 1). The 527-gene signature was significantly enriched in 6 KEGG pathways,
including “hsa05322-Systemic lupus erythematosus”. IFN-regulated genes were overexpressed as expected for patients
with SLE. No gene expression changes were observed in PBO patients, however, treatment with DEUC significantly normal-
ized the 527-gene set of differentially regulated genes. In the sub-study, gene expression was normalized in DEUC treated
patients as early as 22-114 hours after the first dose (Figure 2). At the primary clinical endpoint of week 32, patients treated
with DEUC exhibited significantly modulated gene expression of 461, 833 and 2529 genes, in the 3 mg BID, 6 mg BID, and
12 mg QD groups respectively.

Conclusion: Moderate to severe SLE is characterized by significant elevation of IFN regulated gene expression and B cell
autoimmunity gene expression pathways. DEUC treatment significantly reduced IFN-regulated gene expression. These find-
ings are consistent with the expected MOA, which inhibits signaling at the type I and type III IFN receptors. These results
support the anticipated MOA and novel inhibition of B cell autoreactivity pathways, increasing evidence of this therapeutic
strategy in the treatment of SLE. Additional analyses will focus on additional SLE-specific pathways by deucravacitinib and
whether data will support a wider array of indications.

Disclosure: C. Wu: Bristol Myers Squibb, 3; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 6, Bristol-Myers Squibb,
1, 5, Cabaletta, 1, GSK, 1, Kezar, 1, UCB, 1; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 2, 5,
EMD Serano, 2, exo therapeutics, 2, Gilead, 2, GlaxoSmithKlein(GSK), 1, horizon Therapeutics, 2, Janssen, 5, Pfi-
zer, 2, ROME Therapeutics, 2, 5, Rome Therapeutics, 5, Ventus Therapeutics, 2, 5; Y. Hu: BMS, 3, 12, BMS stock
holder; C. Hobar: Bristol-Myers Squibb(BMS), 3; A. Coles: Bristol-Myers Squibb(BMS), 3; I. Catlett: Bristol Myers
Squibb, 3, 8.
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Laboratoires Servier SAS, Suresnes, France, 3Les Laboratoires Servier SAS, San Carlos, France
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a heterogeneous autoimmune disease that requires
more specific treatments to target patient subsets. To support precision medicine approaches, we report herein on a
molecular profiling approach to stratify SLE patients, as well as the creation of a cohort of virtual patients to predict
the efficacy of an anti-interferon (IFN)-α monoclonal antibody in Cutaneous Lupus Erythematosus (CLE) across patient
heterogeneity. Systemic Lupus Erythematosus (SLE) is a heterogeneous autoimmune disease that requires more spe-
cific treatments to target patient subsets. To support precision medicine approaches, we report herein on a molecular
profiling approach to stratify SLE patients, as well as the creation of a cohort of virtual patients to predict the efficacy
of an anti-interferon (IFN)-α monoclonal antibody in Cutaneous Lupus Erythematosus (CLE) across patient
heterogeneity.
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Methods: Multiomics profiling data from whole blood samples of 300 SLE patients and 330 matched healthy controls from
the PRECISESADs cohort were used to stratify patients through hierarchical and k-means clustering. A quantitative systems
pharmacology (QSP) mechanistic model recapitulating skin manifestations of CLE was developed using proprietary and
public literature data, and qualified using the Rosa model qualification method [1]. This model was used to assess the effi-
cacy of the pan-neutralizing anti-IFN-α S95021 monoclonal antibody .

Results: The integrated analysis of multiomics profiling data led to the identification of four clusters of SLE patients. Gene
enrichment analyses confirmed the upregulation of the type I IFN pathway in a majority of SLE patients, while further reveal-
ing distinct patterns of immune dysregulation involving B lymphocytes and autoantibodies, as well as T and polymorphonu-
clear cells. The QSP model of CLE relates various cellular and soluble proinflammatory mediators in the blood, lymph nodes
and skin to subcomponents of the cutaneous severity score (CLASI). The time-course of CLASI score responses simulated
in the model matched published clinical trial data with the anti-type I IFN receptor anifrolumab. Additionally, it predicted the
efficacy of the S95021 antibody at various doses in CLE. By varying the contribution of the different cell types and mediators
to skin damage and inflammation in the model, a cohort of�700 virtual patients was generated, reflecting the heterogeneity
observed across the various clusters of real patients from PRECISESADs. The analysis of predicted responders vs non
responders using machine learning yielded biomarkers that could be used for the stratification of patients in subsequent clin-
ical studies.

Table 1: CLASI score subcomponents and their mapping to QSP model species

Figure 1: Overview of the mechanistic QSP model of Cutaneous Lupus
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Conclusion: Combining molecular profiling of large cohorts of actual patients with QSP simulation encompassing hundreds
of virtual patients is a powerful approach to document patient heterogeneity in a complex autoimmune disease. It also sup-
ports precision medicine strategies by enabling the creation of predictive models of drug response at an individual patient
level. 1. Friedrich, C.M. et al, A model qualification method for mechanistic physiological QSP models. CPT Pharmaco-
metrics Syst Pharmacol, 2016. 5: 43-53

Disclosure: V. Hurez: Rosa and Co, 3; K. Dasika: Rosa and Co, 3; P. Soret: Servier, 3; R. Myers: Rosa and Co, 3;
K. Kudrycki: Rosa and Co, 3; R. Sheehan: Rosa and Co, 3; C. Friedrich1: Rosa and Co, 3; S. Hubert: Servier, 3;
M. Reed: Rosa and Co, 3; E. Desvaux: Servier, 3; A. Aussy: Servier, 3; L. Laigle: Servier, 3; L. Chadli: Servier, 3;
F. Chassereau: Servier, 3; S. Fouliard: Servier, 3; G. Gauderat: Servier, 3; P. Moingeon: Servier, 3.
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Background/Purpose: The current recommendations for the treatment of LN consider as the standard of care (SoC) the
use of MMF or CYC. Considering the expanding evidence for the use of calcineurin inhibitors (CNI) in patients with LN, we
aimed to summarize and assess the efficacy and safety of CNI compared to the current SoC for the treatment of patients
with LN.

Methods: We comprehensively searched MEDLINE, EMBASE, CENTRAL, and Scopus from each database’s inception to
January 19, 2023. Studies were eligible if they included (P) patients with biopsy-proven LN, (I) compared CNI (voclosporin,
tacrolimus, and CSA) alone or in combination with other immunosuppressors against (C) the SoC (MMF or CYC), (O) for effi-
cacy (complete and partial renal response [CR and PR, respectively]) and safety (death, infections, gastrointestinal adverse
effects [GIAE], cytopenias). Exclusion criteria were patients with SLE without biopsy-proven LN, non-pharmacological inter-
ventions, observational studies, and non-RCTs. We used the revised Cochrane risk of bias tool for randomized trials 2. We
expressed the results as relative risk (RR) with 95% confidence intervals (CI). We used random-effect models and assessed
heterogeneity by visual inspection and by using the I2 and Chi2 tests. We performed subgroup analyses to test for interac-
tions based on CNI and SoC.

Results: We included 1998 patients with LN (16 RCTs), 975 patients who received CNI, and 1023 patients who received
SoC (433 MMF and 590 CYC). The overall risk of bias was low in nine studies, five studies showed some concerns, and
two had a high risk of bias (Table 1). Patients with LN treated with CNI for induction of remission may be more likely to
achieve CR at 6 (RR 1.51, 95% CI 1.17-1.95; I2 = 21%; 12 RCTs; 1791 patients; Figure 1A) and 12 months (RR 1.53,
95% CI 1.06-2.21; I2 = 60%; 8 RCTs; 1189 patients; Figure 1B) than those treated with the SoC. CNI alone (RR 1.41,
95% CI 1.22-1.63; I2 = 0%; 5 RCTs; 852 patients) and CNI+MMF (RR 2.14, 95% CI 1.10-4.17; I2 = 15%; 5 RCTs;
998 patients) were more likely to achieved CR at 6 months against the SoC. Only CNI+MMF was better than SoC at
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12 months (RR 1.87, 95% CI 1.27-2.21; I2 = 31%; 5 RCTs; 998 patients). CNI also showed a higher probability of achieving
PR at 6 and 12 months compared with the SoC (Figure 1C and 1D). We did not find a difference in the risk of death between
patients treated with CNI or SoC (RR 0.96, 95% CI 0.50-1.85; I2 = 0%; 14 RCTs; 1826 patients; Figure 2A). Patients with
LN treated with CNI showed a similar infection risk to those patients treated with the SoC (RR 0.86, 95% CI 0.66-1.22; I2
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= 45%; 15 RCTs, 1918 patients; Figure 2B). There was a difference given by the subgroups of CNI (p< 0.01), but not
according to the SoC (p=0.99). We found a lower risk of GIAE (RR 0.6, 95% CI 0.39-0.91; I2 = 85%; 12 RCTs; 1790
patients; Figure 1C) and cytopenias (RR 0.52, 95% CI 0.31-0.87; I2 = 41%; 12 RCTs; 1616 patients; Figure 1D) among
patients treated with CNI than those treated with the SoC.

Conclusion: Patients with LN treated with CNI for the induction of remission may have better response compared with MMF
or CYC. CNI might be considered as equally safe in mortality and infections as the SoC. Possibly CNI might have less GIAE
and cytopenias than the SoC, particularly compared with CYC.

Disclosure: G. Figueroa-Parra: None; M. Cuellar-Gutierrez: None; M. Gonzalez-Trevino: None; L. Prokop: None;
M. Murad: None; A. Duarte-Garcia: None.
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Background/Purpose: SLE patients with life-threatening lupus manifestations are often treated with cyclophosphamide (CYC),
which has known cytotoxic effects on ovarian reserve. Co-administration of Gonadotropin-releasing hormone agonist (GnRHa)
is suggested to protect ovaries from the cytotoxic effects of CYC but there is lack of data to support its use. We administered a
questionnaire evaluating ovarian function of a cohort of SLE patients who either received CYC alone or GnRHa+CYC.

Methods: The study was approved by the National Institutes of Health, Institutional Review Board. Female SLE patients
< 40 years old at the time of IV CYC treatment were included in this study. Review of medical records resulted in: CYC only
(n=20) =group 1, GnRHa+CYC (n=30) =group 2. These patients were age/gender matched with SLE patients not treated
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with CYC (n=50) =group 3. Data about demographics, disease activity, damage accrual, and cumulative CYC dose were
collected. Data from questionnaires assessed regularity, duration of menstrual cycles, and pregnancies, before and after
CYC. Premature ovarian insufficiency (POI)was defined as menopause prior to 40 years. Fisher’s exact test and one-way
ANOVA were performed in R (version 4.2.2) for categorial and continuous variables, respectively.

Results: There were no significant differences in age, disease activity, damage accrual, mean cumulative CYC dose,
and duration of follow-up (Table 1).However, age at diagnosis and consequently age at time of CYC infusion was
higher in group 1 compared to group 2. There were more Hispanic patients in group 2 and 3. 88/100 patients com-
pleted the questionnaire (Group 1=20, Group 2=23, Group 3=43).Post-CYC, 40% of group 1 patients reported POI
compared to 20% of group 2 and 16% group 3, calculated as total of all POI defined (Table 2). Length of menses
was decreased by 1.4 days (p=0.083) in group 1 compared to 0.7 days (p=0.122) in group 2 (Figure 1). There was
no statistical significance seen between regularity of menses between group 1 and 2 pre and post CYC treatment.
Similar numbers of pregnancies and live birth were reported by all groups. Data concerning adverse events related
to GnRHa were not collected.

Table 1. Baseline Demographics
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Conclusion: Our study suggests that co-administration of GnRHa with CYC protects the ovary from its cytotoxic effects.
Incidence of POI, and other markers of ovarian dysfunction such as length of menstrual cycle were significantly higher when
CYC was administered alone. Larger, prospective studies are needed to establish role of GnRHa in preserving ovarian func-
tion in patients with SLE.

Disclosure: J. Chu: None; D. Abid: None; Z. Manna: None; S. Paul: None; I. Ochoa: None; Y. Wu: None; S. Goyal:
None; S. Naqvi: None; L. Hooda: None; S. Hasni: None.
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B-Cell Recovery in a Randomized Controlled Trial of B-Cell Depletion with
Obinutuzumab for the Treatment of Proliferative Lupus Nephritis

Ed Vital1, Dario Roccatello2, David Black3, Rhian Jacob-Moffatt4, Cary M. Looney5, Elsa Martins5, Huiyan (Ashley) Mao3,
Thomas Schindler6, Himanshi Seghal5, Jay Garg7, Jorge Ross Terres7 and Richard Furie8, 1University of Leeds, Leeds,
United Kingdom, 2University of Torino, Torino, Italy, 3Hoffmann-La Roche Ltd, Mississauga, ON, Canada, 4F. Hoffmann-
La Roche Ltd, Welwyn Garden City, United Kingdom, 5F. Hoffmann-La Roche Ltd, Basel, Switzerland, 6F. Hoffmann-La
Roche Ltd, Basle, Switzerland, 7Genentech, Inc., South San Francisco, CA, 8Northwell Health, Manhasset, NY

Table 2. Premature Ovarian Insufficiency (POI)

Figure 1: Changes in menstrual cycle length before and after cyclophosphamide treatment
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Background/Purpose: Patients with LN who received obinutuzumab, a humanized type II anti-CD20 monoclonal antibody,
with standard-of-care (MMF) immunosuppression (Phase II NOBILITY; NCT02550652; PMID 34615636) showed improved
clinical responses through Week 104 versus those who received MMF alone. Sustained depletion up to Week 52 was asso-
ciated with a better initial clinical response.1 This analysis aims to characterize subsequent B-cell recovery after the last dose
of obinutuzumab in NOBILITY and its impact on later response and safety.

Methods: 125 patients with active Class III/IV LN receiving MMF and corticosteroids were randomized and received either
obinutuzumab 1000 mg (n=63) or placebo (n=62) on Day 1 and Weeks 2, 24 and 26, and followed through Week 104 or
to B-cell recovery, whichever was longer. Blood B cells were measured using both a TBNK cell assay with a LLoQ of
10 CD19+ cells/μL and a high-sensitivity minimal residual B-cell 1.1 assay with an LLoQ of 0.4 cells/μL. B-cell depletion
was defined as ≤0.4 cells/μL, and recovery was defined as ≥20 cells/μL or the patient’s predose baseline, whichever was
lower. Time to peripheral B-cell recovery after the last dose of obinutuzumab, the relationship between time to recovery
and efficacy at Week 104, and safety throughout the main study and follow-up period were evaluated (SAE and infectious
SAE rates, adjusted for patient-years [PY] at risk).

Results: Of 63 patients who received obinutuzumab, 4 did not achieve full B-cell depletion during the study. By Week
24, 59 patients (93.7%) achieved B-cell depletion (before obinutuzumab redosing); of those, 4 discontinued prior to B-cell
recovery, and 4 completed the study at or after Week 104 but before achieving B-cell recovery. The remaining 51 patients
comprised the analysis population, which was grouped based on the time to B-cell recovery distribution (Figures 1 and
2). Of the 51 patients, 3 (5.9%) recovered B cells before redosing at Week 26; 1/3 achieved CRR at Week 104. 37 patients
(72.5%) attained B-cell recovery ≤93 weeks of their last dose of obinutuzumab (median, 78.1 weeks). 18/ 37 (48.6%) and
23/37 (62.2%) achieved CRR and overall renal response (ORR), respectively, at Week 104. In these 37 patients, SAE and
infectious SAE rates per 100 PY were 13 and 8. 11 patients (21.6%) did not recover B cells by Week 93 after their last dose
of obinutuzumab. 9/11 patients achieved B-cell recovery at a median of 102 weeks, and 2/11 had not yet achieved B-cell
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recovery at the time of writing. 5/11 patients (45.5%) achieved CRR, and 8/ 11 (72.7%) achieved ORR at Week 104. In these
11 patients, SAE and infectious SAE rates per 100 PY were 10 and 0, respectively.

Conclusion:Most patients recovered peripheral B cells ≤93 weeks after the last obinutuzumab dose. Renal response rates
at Week 104 were similar among patients who recovered B cells within 2 years of their final obinutuzumab infusion and those
who recovered later or were still depleted, suggesting a greater clinical effect of early sustained depletion vs duration of
depletion on clinical response.1 Within the limitation of small sample size, the SAE and infectious SAE rates appeared similar
regardless of the duration of B-cell depletion. 1. Vital E, et al. Arthritis Rheumatol. 2020;72 (suppl 10).

Disclosure: E. Vital: F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2, Sandoz, 5; D. Roccatello: None; D. Black:
F. Hoffmann-La Roche Ltd, 11, Genentech, Inc., 3; R. Jacob-Moffatt: F. Hoffmann-La Roche Ltd, 3; C. Looney:
F. Hoffmann-La Roche Ltd, 3, 11; E. Martins: F. Hoffmann-La Roche Ltd, 3; H. Mao: F. Hoffmann-La Roche Ltd,
11, Hoffmann-La Roche Ltd, 3; T. Schindler: F. Hoffmann-La Roche Ltd, 3, 11; H. Seghal: F. Hoffmann-La Roche
Ltd, 3; J. Garg: F. Hoffmann-La Roche Ltd, 11, Genentech, Inc., 3; J. Ross Terres: F. Hoffmann-La Roche Ltd,
11, Genentech, Inc., 3; R. Furie: Biogen, 2, 5.
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Background/Purpose: New medicines in SLE have not met endpoints in placebo-controlled RCTs when other evidence
indicates they are effective. Reasons suggested are inclusion of patients with inactive disease, inaccurate or subjective out-
come measures that seek to address diverse manifestations, comparator arms that include excessive glucocorticoid dose
and retention of patients.

Objectives: (i) To evaluate the feasibility of a novel trial design focusing on musculoskeletal SLE with objective eligibility cri-
teria and endpoints and low-dose glucocorticoids (ii) To provide additional validation of LAMDA and ultrasound outcome
measures (iii) To provide preliminary evidence for efficacy of rituximab

Methods: Adults with SLE were enrolled if they had clinical synovitis and/or ultrasound (US) tenosynovitis and/or positive
power Doppler (PD) in >=1 joint despite stable background therapies including a maximum 10mg prednisolone. Patients
were randomized to 1000mg rituximab (Rixathon, RTX) or placebo, on days 1 and 15. Blinded infusions were preceded
by 100mg methylprednisolone. Outcome measures, including BILAG-2004, SLEDAI-2K, The Lupus Arthritis and Musculo-
skeletal Disease Activity Score (LAMDA), tender and swollen joint counts, physician global, patient MSK pain and global
VAS, patient reported outcome measures, BICLA, SRI-4 were evaluated monthly. US of both hands and wrists was per-
formed at 0 and 16 weeks. The primary endpoint was overall feasibility. The key efficacy timepoint was 16 weeks. After
16 weeks placebo patients with active disease were eligible for rescue rituximab with repeat follow up timepoints. US and
LAMDA were validated against BILAG-MSK improvement at 16 weeks using regression models adjusted for baseline.

Results: 24/27 (89%) patients were female, 17/27 (63%) were white, 7/27 (26%) were South Asian. Mean (SD) age was
49.7 (12.7) and disease duration 6.7 (9.0). BILAG MSK domain at baseline was scored A in 7/27 (26%), B in 16/27 (59%)
and C in 2/27 (7.4%). At 16 weeks, BILAG-MSK response was significantly associated with improvement in LAMDA
(OR 0.48, 95% CI 0.18, 0.84); US joints grey-scale (OR 0.56, 95% CI 0.28, 0.85) and US tendons PD (OR 0.33, 95% CI
0.04, 1.01). No substantive difference between arms in efficacy variables was found at week 16. Unexpectedly, results sug-
gested greater improvement in some outcomes in patients who received methylprednisolone and placebo compared to
methylprednisolone and rituximab. These measures then converged by 16 weeks (Figure 1) Pooling all rituximab cycles
administered (as initial therapy or as rescue) showed improvement in LAMDA (coefficient(95% CI) -2.68 (--4.02, -0.09)),
number of joints with US-PD >0 (-0.59(-1.16, -0.02)), and number of joints with GS >1 (-2.68(-4.74, -0.62).

Figure 1
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Conclusion: Clinical trials focused on a single feature of SLE (arthritis) are feasible and offer a homogenous trial population,
control of standard of care and opportunities for objective imaging. The LAMDA is responsive and associates with validated
outcome measures. ROOTS was not powered to measure efficacy but these data suggest potential worsening before ben-
efit from rituximab. Detecting such signals may be enhanced by the greater sensitivity of this trial design.

Disclosure: K. Mahmoud: None; M. Wilson: None; M. Md Yusof: Novartis, 6, Roche, 6, UCB, 1; S. Brown: None;
E. Hensor: None; E. Vital: F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2, Sandoz, 5.
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Background/Purpose: Systemic Sclerosis (SSc) is a rare chronic disease characterized by widespread vascular damage
and tissue fibrosis of the skin and various internal organs, which is associated with high morbidity and mortality. National dis-
parities in SSc- related deaths based on age, sex, and race have not been extensively studied. We examined the trends in
SSc-related deaths in the United States from 1999-2019 stratified by age, sex, and race/ethnicity.

Methods:We used the Centers for Disease Control and Prevention Wide-Ranging OnLine Data for Epidemiologic Research
(CDC WONDER) to access National Vital Statistics System data from 1999 to 2019. SSc-related deaths, age >/= 25 years
were identified using the International Classification of Diseases, Tenth Revision, codes M34 from multiple causes of death

Trends in SSc related-mortality overall and stratified by sex
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and were represented as age-adjusted mortality rates (AAMR) per 1,000,000 population. Joinpoint regression was used to
examine changes in trend using annual percentage change (APC) in SSc-related deaths overall and stratified by age groups
(25-54 years [young], 55-74 years [midlife], and >/=75 years [old]), sex, racial/ethnic groups (non-Hispanic whites (NHWs),
non-Hispanic blacks or African Americans (NHB/AAs), and Hispanic or Latinos).

Results: There were a total of 37,594 SSc-related deaths during the study period. AAMR related to SSc decreased from
10.84 (95% CI, 10.35 to 11.32) in 1999 to 6.24 (95% CI, 5.93 to 6.55) in 2019 (APC -2.9 [95% CI, −3.0 to −2.7]). AAMR
was higher in women (12.37) than men (3.49). Among the racial/ethnic groups, AAMR was highest in NHB/AAs (11.47) fol-
lowed by Hispanic or Latinos (8.58), and lastly NHWs (7.86). AAMRwas highest in old (29.76) followed by midlife (15.64) and
young (2.83). From 1999-2019 APC in AAMR decreased in men (-3.3 [95% CI, -3.7 to -2.9]), women (-2.7 [95% CI, -2.9 to
-2.5]), NHWs (-2.9 [95% CI, -3.1 to -2.6]), NHB/AAs -3.2 (95% [CI, -3.8 to -2.7]), Hispanic or Latinos (-3.2 [95% CI, -4 to

Trends in SSc related-mortality stratified by race/ethnicity

Trends in SSc related-mortality stratified by age
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-2.4]), young (-3.1 (95% [CI, -3.5 to -2.7]) midlife (-3.6 [95% CI, -3.8 to -3.4] and old -1.7 [95% CI, -2.1 to -1.4]). AAMR
related to SSc in 2020 was 6.28.

Conclusion: Our study showed a progressive decrease in SSc-related mortality throughout the study period regardless of
gender, race, and age group. This could be due to early screening and management of life-threatening complications. Mor-
tality was higher among females, NHBs, and older people. This could be due to higher SSc prevalence among these groups.
Further research is required to understand the reasons for these disparities.

Disclosure: A. Akhlaq: None; E. He: None; R. Fayyaz: None.
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Background/Purpose: Interstitial lung disease (ILD) is a leading cause of morbidity and mortality in connective tissue disor-
ders (CTD) including rheumatoid arthritis, scleroderma and inflammatory myopathies. Conventional immunosuppressive
therapies for CTDs are not always successful at preventing and treating pulmonary interstitial. Mesenchymal Stem Cells
(MSC) have immunomodulating properties by blocking T cell proliferation, NK-Cell function and cytokine production. MSC
have ability to induce tissue repair. Pulmonary fibrosis maybe the result of failed epithelial repair on stromal cells. Phase 1 tri-
als in patients with post-transplant bronchiolitis obliterans, and idiopathic pulmonary fibrosis have shown MSCs are safe and
patients showed stability. These characteristics suggest MSC may be an attractive therapeutic alternative in ILD associated
with CTD. In this study, we assessed the safety of the adding allogeneic bone marrow derived mesenchymal stem cells to
conventional pharmacological treatment in CTD patients who developed ILD.

Methods: Subjects with CTD who have developed ILD within the previous 2 years, were recruited from the clinical practice
of the Pulmonary and Rheumatology clinics in Mayo Clinic Florida. Allogeneic MSC were manufactured at the Mayo Clinic
Florida. 0.5 - 1 million MSC per Kg were infused IV. There were no adverse reactions reported during the infusions. Basic
CBC and chemistries were obtained pre and post infusion, and on day1, 7, 30, 91 and 182. B, NK and T cell enumerations
including T-reg cells, pro-inflammatory cytokines (TH1) and tolerogenic cytokines (TH2) levels as well as pro-angiogenic fac-
tors such as VEGF and iNOS were obtained prior to infusion. We assesed. Chest CT without contrast were obtained 1 to
7 days pre-infusion and day 182 post-infusion approximately. Spirometry was obtained at day 1, 7 and 30. Pulmonary func-
tion tests were obtained before the infusion, and at day 90 and 182

Results: Age ranged from 39-76 years, 7 patients were female and 3 were male.3 patient’s had scleroderma, 3 rheumatoid
arthritis, 2 anti synthetase syndrome, 1 polymyositis and 1 patient had interstitial pneumonia with autoimmune features
(IPAF). 6 patients had a fibrotic NSIP (Nonspecific Interstitial Pneumonia) pattern, three patients UIP (Usual Interstitial
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Pneumonia) and 1 patient had fibrotic organizing pneumonia. There were no adverse events related to the MSC infusions.
CT scans stable 6 months post-infusion, and in 1 patient the CT worsened. Pulmonary function tests were stable in
4 patients, 4 patients improved and 1 worsened at 6 months post infusion. The 6-minute walk testing showed improved
oxygenation in 3 patients, stable numbers in 5 patients and worsening in 2 patients, overall there was a decline on the a dis-
tance walked at 6 months. There was a general trend towards improvement of the median diffusion capacity.

Conclusion: The results of our study suggest that MSCs are safe in patients with ILD associated with autoimmune rheuma-
tologic disorders. There were no adverse events related to the infusion. Most patients achieved clinical stability regarding
pulmonary function test and CT scan however future Phase II trials would be necessary to determine efficacy in this group
of patients.

Disclosure: A. Abril: None; I. Mira-Avendano: None; N. Durand: None; H. Baig: None; a. Lee: None;M. Baer: None;
A. Zubair: None.
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Background/Purpose: Revised CRISS has been proposed an approvable outcome measure in early diffuse cutaneous
SSc (dcSSc)1. The index is undergoing the FDA review as part of the Drug Development Tool Clinical Outcomes Assess-
ments Qualification Program. The Revised CRISS is a two-step process wherein trial patients are determined to have
improved (responder) or not improved (non-responder). The first step of the Revised CRISS accounts for worsening or inci-
dent cases of any internal organ involvement. If the patient meets any of the Step 1 criteria, their percentage change is 0%,
and they are considered a non-responder in a trial. Step 2 includes 5 core set measures. The FVC% is evaluated to see if the
change is at least 5% The other 4 core set measures (mRSS, HAQ-DI, Patient (PGA) and Clinician global assessments
(CGA)) are evaluated for change of at least 25% from baseline. A responder is a patient who has relative improvement on
at least 2 of the 5 core set measures without worsening on more than 1 core set measure. The improvement or worsening
must be at least 25% relative change from the baseline for 4 core set measures (or ≥5% for FVC%). Our objective was to
assess the performance of Revised CRISS in a phase 3 clinical trial of lenabasum in early dcSSc at week 522.

Methods: The Phase 3 trial was not able to discriminate the active medication vs. placebo and the data was pooled
together. Percentages of revised CRISS and corresponding group differences (95% CI) were reported for each factor we
explored. Multiple imputation was used for missing data. The imputation model includes five core set measures and three
non-missing variables: 1) treatment; 2) indicator of meeting the ACR CRISS step 1; 3) visit weeks. All Results were pooled
from each imputed dataset using the Rubin’s rule.
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Results: Of 363 patients, 294 (81.0%) are completers, among which 9 (3.1%) met Step 1 (internal organ involvement). The
overall response in the Revised CRISS was 62.1% in the imputed dataset. The different baseline factors influenced the
response in the Revised CRISS (Table). Using a cutoff of 10% difference between the baseline factors (Table), the variables
associated with lower Revised CRISS responses were being an Asian/ living in Asia, anti-SCL-70 antibody, and no back-
ground immunosuppressive therapy. Patients who lived in Asia had both lower prevalence of RNA pol3 + (23.4% in Asia
vs. 47.9% in North America and 23.3% in Europe), and lower utilization of MMF (23.4% in Asia vs. 74.3% in North America
and 41.5% in Europe).

The heatmap (Figure) visualizes the performance of the individual 5 core set measures and the Revised CRISS. There were
large improvements in the mRSS followed by CGA that drove a high response in the RCT.

Conclusion: We propose a new preliminary definition of the Revised CRISS that is undergoing the FDA Qualification. The
mRSS and CGA drove the Revised CRISS in this RCT, and the future trials should enrich for more severe skin involvement
(progressive skin phenotype and less regressive disease) to limit improvement in mRSS (as part of the natural history). In
addition, stratification by autoantibodies and background immunosuppressives may balance the Revised CRISS response.
1Khanna D. Ann Rheum Dis 2021 2Spiera R, et al Arthritis Rheumatol 2023

2990



Disclosure: D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 2, 5, CSL
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Background/Purpose: Gastrointestinal tract symptoms are common in systemic sclerosis (SSc). The Scleroderma Clinical
Trials Consortium University of California Los Angeles Gastrointestinal Tract Questionnaire (GIT 2.0) is a validated, patient-
reported outcome measure to assess gastrointestinal tract symptom severity in SSc. Intravital microscopy of the sublingual
microcirculation can be used in SSc patient assessment for measurement of microvascular function and the glycocalyx,
which is an indicator of endothelial dysfunction. In this study, biomarkers of endothelial dysfunction were examined in SSc
patients by categorical GIT symptom severity.

Methods: SSc patients were enrolled at Vanderbilt University Medical Center and Tennessee Valley Healthcare System (IRB
# 1618579).Enrolled patients who completed the GIT 2.0 and had same day sublingual microscopy measurement of glyco-
calyx penetrability by perfused boundary region [PBR]) in microvessel segments, and serum samples available for analysis
were included. The PBR is scored as healthy (0-1.5), abnormal (1.6-3.5), or significantly elevated (3.6 and greater; indicative

Clinical Features of SSc Patients (n=28)

Endothelial Biomarkers of Gastrointestinal Tract Symptoms in Systemic Sclerosis: A) Perfused Barrier Region (PBR), B) Syndecan-1, C) Hyaluronic
Acid (HA)
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of glycocalyx dysfunction). The plasma measurements of serum glycocalyx turnover (hyaluronic acid [HA] and syndecan-1)
were determined by ELISA and compared to age- and sex- matched healthy controls. The endothelial biomarkers (PBR,
HA, and syndecan-1) were analyzed by total GIT 2.0 severity: none-to-mild (0.49) and moderate-to-severe (0.5-3.00).

Results: The clinical features of 28 SSc patients that had same day acquisition of complete datasets are shown in Table 1.
There were 15 SSc patients with mild GIT 2.0 and 13 SSc patients with moderate-to-severe GIT 2.0 symptoms, which were
compared to 24 healthy control samples. The endothelial function biomarkers by GIT score category is shown in Figure 1.
Only one patient had a healthy PBR measurement, 14 had an abnormal level, and 11 had an elevated PBR, which was sig-
nificantly higher in patients with moderate-severe SSc-GIT symptoms (p=0.024). The syndecan -1 levels were significantly
higher in SSc patients with moderate-severe GIT symptoms compared to patients with mild GIT symptoms (p=0.04), but
not healthy controls. The HA levels were significantly higher in patients with moderate-severe SSc-GIT symptoms compared
to both SSc mild GIT symptoms (p=0.031) and healthy controls (p=0.007).

Conclusion: This study supports that GIT symptoms in SSc may be due to endothelial dysfunction. The glycocalyx is a mul-
tifunctional and dynamic structure that participates in many vascular processes, including but not limited to vascular perme-
ability, inflammation, thrombosis, mechano-transduction, and cytokine signaling. Sublingual estimates of endothelial
glycocalyx health and serum measures of HA and syndecan-1 support the potential use of these biomarkers for objectively
quantifying the role of vasculopathy in symptomatic SSc-GIT disease.

Disclosure: V. Gogulamudi: None; S. Wood: None; E. Johnson: None; A. Petrey: None; A. Donato: None;
T. Frech: None.
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Background/Purpose: We previously published a proof-of-principle study demonstrating the potential utility of computer
vision (Deep Neural Network/DNN) methods applied to stained skin biopsy sections from patients with systemic sclerosis
(SSc) as a novel skin outcome. The present study compared the ’DNN-Fibrosis Score’ with histopathologic and modified
Rodnan Skin Score (mRSS) changes for participants enrolled in a clinical trial.
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Methods: Ten adults with early (≤ 6 y) diffuse cutaneous SSc (15 ≤mRSS ≤ 35) in an open-label belumosudil (ROCK2 inhib-
itor, 200 mg PO BID) trial had mRSS and two, 4mm, dorsal arm skin biopsies performed at weeks 0, 24, and 52. Biopsies
were stained with CD34, CD3, CD8, alpha smooth muscle actin (ASMA), H&E, and trichrome. Two blinded dermatopathol-
ogists assessed biopsies for 16 histopathological parameters important in SSc (Van Praet JT et al., 2011). CD3+, CD8+
were counted, and visual analogue scales (VAS) were used to score CD34, ASMA, and relative SSc severity on H&E and

Figure 1. Histopathology assessment. a. Visual Analog Scale keys. b. Composite visual analog scales (from normal to maximum).

Figure 2. Stained sections from the 3 subjects with the largest mRSS changes between W0, 24 and 52 (40x).

Figure 3. Belumosudil open-label trial results. a. Subject’s mRSS W0 to last follow-up. b. Scatter plot of DNN Fibrosis Score and mRSS
(p = 0.125). c. Ordinal logistic regression (95% CI) comparing DNN Fibrosis Score to 16 scored histologic parameters.
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trichrome (Fig. 1). A previously developed DNN algorithm (AlexNet) was applied to trichrome-stained images to generate a
’DNN-Fibrosis Score’ as previously reported. ’DNN-Fibrosis Scores’ were compared to mRSS using a linear regression
model and Spearman correlation. Histopathologic parameters were compared to mRSS or DNN Fibrosis-Scores using
logistic regression models. A p≤0.05 was considered significant.

Results: Five patients had paired biopsies (Fig. 2). The median (interquartile range/IQR) mRSS change between 0 - 52W
was -2.5 (-11 to 7.5) while the median (IQR) DNN-Fibrosis Score change (W0 - last follow-up) was -6 (-10.5 to 6.5)
(Fig. 3). Of the histopathological scores, subcutaneous (SC) fat loss (p = 0.012), eccrine entrapment (p = 0.008), % CD8+
among CD3+ cells (p = 0.006) changed most during treatment. The correlation between mRSS and DNN-Fibrosis Score
for the 5 paired biopsies was 0.18 [at higher mRSS, i.e. 25-51, the correlation was weaker] (Fig. 3b). Per 1-unit mRSS
increase, the histopathological parameter odds ratios (OR); p-values were: telangiectasia =2.01; 0.001, perivascular CD3+
=1.03; 0.015, and % of CD8+ among CD3+ =1.08; 0.031 (Fig. 3c). Likewise, per 1-unit DNN Fibrosis-Score increase,
OR; p-values for histopathological parameters were: hyalinized collagen =1.1; 0.00033, SC fat loss =1.47; 0.00033, intima
wall =1.21; 0.005, and eccrine entrapment =1.14; 0.046 (Fig. 3c).

Conclusion: In this novel exploratory analysis, the DNN-Fibrosis Score exhibited sensitivity to histopathologic changes. The
weak correlation between mRSS and DNN-Fibrosis Score contrasted with our previous findings. We note that predicted
DNN-Fibrosis Scores tended to be lower for participants with higher mRSS ( >25). We attribute this divergence to batch
effects from staining protocols between our published and our current analysis which may be overcome with analyses of
larger cohorts. However, despite the weak correlation with mRSS, the DNN-Fibrosis Score significantly correlated with a
set of histopathological variables that were distinct from those correlated with mRSS, including hyalinized collagen, SC fat
loss, intima wall thickness, and eccrine entrapment.

Disclosure: B. Gunes: None; L. Duran Camacho: None; S. Cowper: None; G. Panse: None; E. Bundschuh: None;
A. Williams: None; N. Page: None; M. Karns: None; K. Aren: None; N. Pradhan: None; E. Bernstein: Boehringer
Ingelheim, 2, 5, Kadmon, 5, Pfizer, 5; S. Fantus: None; E. Volkmann: Boehringer-Ingelheim, 2, 5, 6, CSL Behring,
2, GlaxoSmithKline, 2, Horizon, 5, Prometheus, 5, Roche, 2; H. Bukiri: None; C. Correia: None; F. Wilson: Amgen,
5, AstraZeneca, 5, Vifor Pharma, 5; S. Mawe: None; J. Mahoney: None; M. Hinchcliff: Boehringer-Ingelheim, 5, Kad-
mon, 5; R. Wang: None.
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Background/Purpose: Raynaud’s phenomenon (RP) is a vasculopathic manifestation of Systemic Sclerosis (SSc) that can
lead to digital ulceration, gangrene, autoamputation, and hand disability. Prostaglandin analogs are prostacyclin-derived
medications with potent vasodilatory properties. We conducted a systematic review and meta-analysis evaluating the effi-
cacy and tolerability of prostaglandin analogs in controlling RP among SSc patients.

Methods: We conducted a systematic review and meta-analysis of randomized controlled trials (RCTs) of adults with SSc-
associated RP with or without digital ulcers. The exposure was any prostaglandin compared to placebo or active control.
The primary outcome was the effect on RP frequency. Secondary outcomes included RP severity, duration of RP attacks,
healing of digital ulcers, development of new digital ulcers, change of capillary blood flow, impact on the patient’s health-
reported outcome, and tolerability. The time points were divided into short-term-follow (< 16 weeks) and long-term follow-
up (≥ 16 weeks). The statistical analysis used RevMan software. Data were reported as pooled weighted mean difference
(WMD) or odds ratio (OR) with 95% confidence intervals (95%CI). The study was compliant with PRISMA-S 2020 guidelines.

Results: Our search yielded 11 RCTs, of which ten were parallel, and 1 was crossover design. The studies were published
between 1981 and 2017 and included five PGs (iloprost n=6, PGE1 n=2, baroprost n=1, trepinostil n=1, and selexipag n=1),
often against a placebo. Most of the studies were conducted during winter to eliminate seasonal variability as a confounder.
We performed meta-analyses using -effects models. PG significantly reduced RP severity in the short-term WMD -0.63
(95%CI -0.99, -0.27)]. In addition, there were trends for PG to reduce the frequency of RP attacks WMD -0.32 (95%CI
-0.76, 1.13), and duration of attacks WMD -4.78 (95%CI -14.69, 5.14) but were not statistically significant. Withdrawal from
trials due to adverse events was considered an indirect measure of drug intolerability. PGs increase the odds of withdrawal
by 88%, OR 1.88 [95% CI 1.00, 3.55]. The most common adverse effects were postural hypotension, flushing, and head-
ache. The quality of evidence ranged from moderate to low.

Conclusion: PGs can be beneficial in the short term to reduce the severity of SSc-associated RP. Therefore, PG may be
considered a therapeutic option in people with SSc-associated RP.

Disclosure: H. Alahmari: None; H. Jazayeri: None; S. Johnson: None.
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Background/Purpose: Rapidly progressive diffuse systemic sclerosis (SSc) is a devastating autoimmune disease with high
morbidity and mortality. Autologous hematopoietic stem cell transplantation (AHSCT) is recognized as an effective treatment
option with randomized controlled trials demonstrating long-term improvement in skin fibrosis, pulmonary function, and
overall survival. Although the risk of renal complications following AHSCT for hemato-oncologic conditions has been well
established, the risk in SSc remains unclear. In addition to acute kidney injury (AKI), this subset of patients with rapidly
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progressive, severe SSc is particularly vulnerable to developing scleroderma renal crisis (SRC), a life-threatening complica-
tion of SSc characterized by malignant hypertension and AKI.

Methods:We conducted a retrospective review of all patients with SSc treated with AHSCT between 2001 and 2023 at The
Ottawa Hospital. All patients satisfied the ACR classification criteria for SSc. Data was sought for baseline patient character-
istics and the development of AKI and SRC as defined by the KDIGO 2012 definition or the International Scleroderma Renal
Crisis Survey Criteria respectively, during the first 120 days following AHSCT.

Table 1. Demographic and clinical characteristics

Table 2. Characteristics of SRC patients (N=7)
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Results: 34 patients underwent AHSCT, the mean age was 49.6 years (21-65), 53% were female, 10 received cyclophos-
phamide (CTX), equine anti-thymocyte globulin (ATG), total body irradiation (TBI) conditioning and 26 received CTX, rabbit
ATG conditioning. The mean modified Rodnan skin score (mRSS) was 25 (2-43), the mean FVC was 79% (37-119) and
the mean DLCO was 61% (32-119) before AHSCT. The median follow-up time was 29.9 months (0-72). 50% (n=17) expe-
rienced renal complications following AHSCT with 29% (n=10) experiencing AKI alone, 20% (n=7) with SRC alone and 3%
(n=1) having SRC without AKI. AKI occurred earlier with a mean of 18 days (-3 to 92) following AHSCT compared to SRC
with a mean of 44 days (-1 to 109). 4 of the 7 patients with SRC required admission to the intensive care unit (ICU) and
2 required permanent hemodialysis. Of those with AKI only, 8 out of 10 were diagnosed with pre-renal AKIs and 2 had car-
diorenal AKIs. Transient hemodialysis was required in 2 AKI patients. Among those with SRC, 5 patients were receiving ste-
roids at the time of diagnosis. There was no statistically significant difference in overall survival associated with the
development of renal complications post-AHSCT.

Conclusion: Although renal complications were common following AHSCT for SSc, affecting half of our cohort, there was
no significant impact on survival observed with renal injury in our series. Nonetheless, given the frequency and often the
severity of renal morbidity, close monitoring both before and after transplant is warranted as early intervention could be effec-
tive. Ideally, with much-needed prospective studies, high-risk patients may be identified prior to AHSCT and provided with
pre-emptive supportive interventions to mitigate renal morbidity.

Disclosure: M. MacKenzie: None; H. Atkins: None; N. Maltez: None.
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Background/Purpose: The OMERACT Scleroderma Vascular Disease Working Group sought to identify essential core
outcome domains for inclusion in clinical trials focusing on Raynaud’s phenomenon (RP) and digital ulcers (DUs) caused
by systemic sclerosis (SSc). This effort aimed to gather insights from patients and other stakeholders, ensuring their per-
spectives are reflected in the development of a Core Outcome Set.

Methods: Candidate items identified from previous qualitative work and systematic literature reviews were included in separate
Delphi surveys for RP and DUs. The surveys were in English and conducted in parallel. Participants were invited by email:
patients through international patient advocacy groups, and other stakeholders, including physicians and others with experience
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in treating patients with SSc-related RP and DUs and/or conducting clinical trials in these disorders. Patients completed the sur-
veys for RP and DUs only if they had lived experience of RP and DUs, respectively. Core domains were defined as those reach-
ing group consensus (≥70% ratings of ’critical’ in both patient and other stakeholder groups) in the third/final Delphi exercise.

Results: The 3-round Delphi surveys were completed by 62 patients and 132 others from 39 countries for RP, and by
20 patients and 105 others from 36 countries for DUs.

For RP, group consensus for core domains was met for i) pathophysiological manifestations core area: severity and fre-
quency of RP attacks; and ii) life impact core area: items grouped under the target domain of function, adaptation required
to manage life with RP, and impact on health-related quality of life (HRQoL). Pain, duration of RP attacks, patient global
assessment (PtGA), and need for hospitalization (resource usecore area) were considered critical by other stakeholders
but not by patients. Conversely, patients but not other stakeholders considered coldness to be critical. Assessment of per-
fusion and temperature (biomarkers category) did not meet the threshold for inclusion by either group but assessment of
microvasculature was raised for further consideration by the Working Group.

For DUs, group consensus for core domains was met for i) pathophysiological manifestations core area: pain, number,
global burden, healing of DUs, and physician global assessment; and ii) life impact core area: items grouped under the target
domain of function, adaptation required to manage life with DUs, and impact on HRQoL; and iii) resource use core area:
items grouped under hospitalization or urgent intervention. Digital sensitivity, impact on emotional well-being, and assess-
ment of microvasculature were considered critical by patients but not by other stakeholders. PtGA was considered critical
by others but not patients.

Conclusion: Patients with SSc and clinicians identified core domains for use in clinical trials in SSc-associated RP and DUs,
with several domains common to both manifestations of disease. These results will inform development of a final Core
Domain Set for use in clinical trials.

Disclosure: S. Proudman: None;M. Hughes: Certa, 1, Eli Lilly, 6, Janssen, 5, 6, Pfizer, 6; N. Maltez: None; E. Brown:
None; V. Hickey: None; s. grosskleg: None; B. Shea: None; A. Herrick: Arena, 2, Camurus, 2, Galderma, 2, Gesynta
Pharma, 2, 5, Janssen, 6; J. Pauling: AstraZeneca, 2, Boehringer-Ingelheim, 2, IsoMab, 2, Janssen, 2, 6, Permeatus,
2, Sojournix Pharma, 2; P.Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim,
2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech,
5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis,
5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Background/Purpose: Autologous hematopoietic stem cell therapy (HSCT) is an effective therapy for patients with rapidly
progressive systemic sclerosis (SSc) refractory to standard therapies. The disease is characterized by microvascular dam-
age and dysfunction which can be observed using nailfold video capillaroscopy (NVC). NVC can be useful to examine the
severity, activity, and stage of microvascular damage. At this time, there are few reported cases of NVC improvement after
HSCT. Other therapies for SSc have not been found to provide reversal of the capillary abnormalities. Our objective was to
evaluate the effect of HSCT on nailfold capillary changes in SSc.

Methods: Prospective study in patients diagnosed with SSc followed at our institution who underwent treatment with HSCT
and had NVC images available pre- and post- treatment. All patients met the ACR 2013 classification criteria for SSc. Demo-
graphics, clinical features, serologies, date of diagnosis, laboratory data, last follow-up, response to treatment, NVC, and
outcome were recorded. NVC was performed on all eight nailbeds using the 2nd-5th digits of both hands. Capillary mor-
phology, density, organization, microhemorrhages, and ramifications of each nailbed were compared to determine the
degree of vascular remodeling pre and post HSCT.

Results: A total of 5 patients diagnosed with SSc underwent HSCT. Mean age was 43.75 years with 4 women (80%) and
1 man (20%). Post-treatment images were collected at a median of 2 months (range 1-3 months) after HSCT. From baseline
to follow-up, 80% of HSCT patients showed significant improvement in parameters including density, architecture, and
microhemorrhages. The change in capillary density and disorganization to the resemblance of a normal capillary was seen
in most patients. The most notable improvement was seen in one patient with scleroderma overlap syndrome with normal
capillary density noted as early as one month post transplant in most of the fingers corresponding with significant clinical
improvement in the modified Rodnan skin score. NVC findings showed overall positive changes with increased capillary
density, reduced capillary loss, and improved capillary morphology.

Conclusion: Our findings support reversibility of the NVC changes in patients with SSc in a short time interval post HSCT.
Further research is warranted to determine if microvascular improvements post HSCT contribute to the improved mortality
and quality of life previously reported in the literature.

Disclosure: L. Balistreri: None; M. Sullivan: None; F. Berianu: None; E. Ayala: None; A. Abril: None.

A. NVC performed prior to HSCT shows low capillary density with disorganization of the normal capillary array B. NVC performed after HSCT
shows increased capillary density to normal, hairpin-shaped capillaries, and absence of enlarged capillaries
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Background/Purpose: Treatment options for pulmonary arterial hypertension (PAH) have expanded in the last two
decades. However, evidence for the treatment of connective tissue disease-associated PAH (CTD-PAH) mostly depends
on subgroup analysis of randomized controlled trials (RCTs). Thus, we performed a meta-analysis of the RCTs reporting out-
comes for CTD-PAH.

Figure 1. Flow chart of the study inclusion process

3001



Methods: The search strategy was summarized in Figure 1. The outcomes selected for meta-analysis were functional class
(FC) change, survival rates, six-minute walk distance (6-MWD), clinical worsening (CW), N-terminal prohormone BNP
(NT-proBNP), pulmonary vascular resistance (PVR), mean pulmonary arterial pressure (mPAP), right atrial pressure (RAP),
and cardiac index (CI). The systematic review and meta-analysis protocol was registered in PROSPERO
(CRD42020153560).

Results: PubMed and Embase searches revealed 1216 and 468 articles, respectively. After excluding the irrelevant articles
and studies without available data for meta-analysis, 12 RCTs, including 1837 patients, were selected (Figure 1). The diag-
noses were SSc in 59%, SLE in 20%, and other CTDs in 21%. The follow-up duration of selected trials ranged between
12 weeks to 192 weeks. The pharmacological interventions were prostacyclin analogs in 3 studies (epoprostenol in 1 study
and treprostinil in 2 studies), PDE-5 inhibitors in 2 studies (sildenafil and tadalafil in one study each), ERA in 4 studies (bosen-
tan in 2 studies, macitentan and, ambrisentan in 1 study each), riociguat in 1 study, selexipag in 1 study and, ambrisentan
and tadalafil combination in 1 study. There was a significant difference between the groups in FC, 6MWD, CW, PVR, RAP,
and CI, favoring the intervention arms (Figure 2.) Our analysis showed a 30% reduction in the risk of CWwith PAH treatment.
The reduction was higher (46%) with combination therapies. However, short-term (24-26 weeks) survival and mean serum
NT-proBNP level changes were similar between groups. The RoB of the studies were summarized in Figure 3.

Conclusion: Although treatment for CTD-PAH had favorable effects on many of the clinical and hemodynamic outcomes,
the effect on survival and NT-proBNP levels were not significant. This is the first meta-analysis on CTD-PAH that reported
the pooled analysis of change in functional class, hemodynamic measurements (RAP, PVR, CI), and NT-proBNP, some of
which have important prognostic value for PAH. Improvement in exercise capacity and reduction in risk of CW in CTD-
PAH patients were less pronounced compared to idiopathic PAH (IPAH). However, changes in hemodynamic parameters
in patients with CTD-PAH in our meta-analysis were similar to those in patients with IPAH in the published RCTs.

Figure 2. The results of the meta-analyses
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Background/Purpose: Scleroderma renal crisis (SRC) is a rare but a life-threatening complication of systemic sclerosis
(SSc), affecting 2-15% of patients with SSc. SRC has been tied to the use of oral and intravenous corticosteroids in SSc.
Due to this association, SSc patients with musculoskeletal complaints are often denied intraarticular (IA) corticosteroids
when these therapies might otherwise benefit them. Although dose-dependent risk of oral corticosteroids in inducing SRC
is well understood, the risk of IA corticosteroids for inducing scleroderma renal crisis has not been well studied. We

Figure 3. Risk of bias graph and summary: review authors’ judgments about each risk of bias item for each included study
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investigated the prevalence of SRC and other complications in patients with SSc following the injection of commonly used
dosages of IA corticosteroids used to treat musculoskeletal complaints.

Methods: Under an IRB approved protocol, 136 patients with SSc followed in single university-based rheumatology clinic
were retrospectively reviewed for receiving and complications subsequent to IA corticosteroid injections including: SRC,
infection, hypertension, hyperglycemia, infection, tendon rupture and mortality. 46 of 136 SSc patients received IA steroids
with a total 191 injection sessions (4.15± 4.04 injection sessions/subject). The mean steroid dose was 95.2± 44.2 mg/ses-
sion. (Figure 1). Blood pressure, serum creatinine, and serum glucose were determined before and after the injection session
(mean 5.9±4.8 weeks). Incidence of SRC, local infection, hypertension, hyperglycemia, infection, tendon rupture and mor-
tality were assessed 12 months after the last injection session.

Results: The IA injection and control SSc subjects were similar in age (IA: 58.9±12.1 vs. 55.5±14.9 years), female gender
(IA: 100% vs.89.9%, odds ratio (OR)=NA, p=0.02), antinuclear antibody (IA: 71.7% vs.81.1% OR=0.59, CI: 0.25-1.36,
p=0.08), anti-centromere antibody (ACA) (IA: 47.8% vs.37.8%, OR=1.51, CI: 0.74-3.1, p=0.08), anti-topoisomerase
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antibody (ATA) (IA: 26.1% vs. 26.7%, OR=0.97, CI: 0.43-2.18, p=0.16), antibody negative (negative for ACA/ATA or positive
for RNA-polymerase III) (IA: 32.6% vs. 35.6%, OR=0.79, p=0.13). Additionally, there was not a difference in steroid dosing
between limited and diffuse SSc patients(Figure 2). Outcome characteristics were very similar before and after the injections:
systolic BP (before IA: 127±22 vs. after 127±21 mm Hg, p=1), diastolic BP (before IA: 71±13 vs. after 71±11 mm Hg, p=1),
creatinine (before IA: 0.78±0.56 vs. after 0.76±0.20 mg/dL, p = 0.54), and blood glucose (before IA: 100±21 vs. after 99±24
mg/dL, p=0.57).One episode of SRC occurred in the control group. No episodes of SRC, serious local or systemic infection,
tendon rupture, or death occurred in the IA injection group during the 12-month period after the 330 injections.

Conclusion: IA corticosteroid injections in patients with SSc does not appear to increase risk of SRC or other negative out-
comes. These findings indicate that IA injections should not be denied to patients with systemic sclerosis if they are other-
wise indicated.

Disclosure: M. Maheswari: None; E. Akpan: None; M. Mcelwee: None; M. Keller: None; A. Ariza - Hutchinson:
None; R. Patel: None; W. Sibbitt: None; F. O’Sullivan: None; S. nunez: None; N. Emil: None; R. Fields: None.
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Background/Purpose: Nintedanib, an intracellular inhibitor of tyrosine kinases, has shown promise in clinical trials by inhi-
biting key processes associated with the advancement of lung fibrosis. Its effectiveness has been demonstrated in treating
idiopathic pulmonary fibrosis (IPF) as well as Systemic Sclerosis associated Interstitial Lung Disease (SSc-ILD). In this meta-
analysis, we assessed the effectiveness of nintedanib in treating fibrosing interstitial lung diseases in both scleroderma and
non-scleroderma patients.

Methods: We conducted a systematic review and meta-analysis of studies that investigated the effect of nintedanib on the
annual decline of Forced Vital Capacity (FVC) in patients with fibrosing interstitial lung disease. We performed a comprehen-
sive search in the databases of PubMed/MEDLINE, Embase, and the Cochrane Central Register of Controlled Trials from
inception through May 2023. We included all randomized controlled trials. We excluded observational studies, abstracts,
animal studies, case reports, reviews, editorials, and letters to editors. From each study, we collected the rate of annual
reduction of FVC in both treatment and control groups. The treatment group included patients with fibrosing lung disease
treated with nintedanib. The primary outcome was the rate of annual reduction in FVC measured in millimeters per year
assessed after 52 weeks of follow-up. The random-effects model was used to calculate the mean differences (MD), and
confidence intervals (CI). A p value < 0.05 was considered statistically significant. Heterogeneity was assessed using the
Higgins I2 index.
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Results: Five randomized controlled trials involving 2817 patients were included in the meta-analysis. Patients were ran-
domized to treatment and placebo groups in almost 1:1 ratio. The rate of annual decline in FVC was significantly lower in
all patients with fibrosing lung disease treated with nintedanib (MD 0.97, 95% CI 0.17-1.76, p < 0.02. I2 = 99%). Three of
the five randomized trials included 1586 patients with known scleroderma associated interstitial lung disease. The annual
reduction in the FVC was also significantly lower in scleroderma patients treated with nintedanib (MD 46.74, 95% CI
18.38-75.10, p < 0.001, I2 = 99%).

Conclusion: Our meta-analysis revealed that patients treated with nintedanib experienced a decelerated rate of interstitial
lung disease progression compared to those who received a placebo, regardless of the underlying cause of the fibrosing
interstitial lung disease.

Disclosure: Y. Khader: None; F. Rawish: None; A. Abughrbyeh: None; S. Davis: None; S. Sidiki: None; P. Safavi:
None; N. Altorok: None.
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Annual reduction rate in FVC (ml/year) in patients with fibrosing interstitial lung disease treated with nintedanib compared to placebo group

Annual reduction rate in FVC (ml/year) in patients with SSc-ILD treated with nintedanib compared to placebo group
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Background/Purpose: Calcinosis is a common complication of systemic sclerosis (SSc), though effective treatment
options are limited. Of the several medical therapies that have been employed over the years, chelation with intravenous
ethylenediaminetetraacetic acid (EDTA) has shown subjective and objective improvement, but its use has been limited by
side effects, such as tetany, hypocalcemia, and kidney dysfunction. Using a slower rate of intravenous (IV) administration,
toxicity was less frequently demonstrated in animal models. The objective of this project was to evaluate the safety and effi-
cacy of EDTA in a case series of patients with SSc associated calcinosis.

Methods:Out of 34 identified patients with SSc associated calcinosis as defined by the 2013 ACR/EULAR classification cri-
teria, three accepted the invitation to receive EDTA. These patients had clinical and radiographic evidence of one or more
calcinotic deposits in either the trunk or the upper or lower extremities. Patients received EDTA chelation infusion (1.5gm
EDTA in 500ml total volume IV) once weekly for total of 12 weeks. Radiographs of calcinotic burden were monitored prior
to treatment and at 12 weeks. The primary endpoint was the percentage of patients without radiographic progression of cal-
cinosis at 12 weeks. Key secondary endpoints included the completion of an unvalidated Mawdsley Calcinosis Question-
naire (MCQ) per permission of Dr. Saketkoo (1), and important safety signals, which included monitoring of renal function,
and serum calcium.

Results: Three female patients with SSc were included, two limited cutaneous SSc and one diffuse cutaneous SSc. The
median age was 63 years old. Two patients completed all 12 infusions and 1 patient discontinued therapy after 7 infusions
due to financial constraints. No patient experienced clinical or radiographic progression while on therapy. The MCQ survey
supported moderate disease burden. One patient reported subjective improvement which was reflected in the MCQ survey
results at week 12. Increased 24hr urine calcium excretion was observed in one patient. Due to expected excretion of EDTA
in the urine, the urinary calcium post infusion will be an under-estimate. A limitation of the study is that urinary calcium esti-
mate using atomic emission was not done, which would avoid EDTA interference in assessing accurate total urinary calcium
excretion. Other secondary endpoints revealed no adverse events occurred.

Conclusion: Low dose EDTA infused at a slow rate was well tolerated. No patients progressed on therapy, one patient
reported subjective improvement, and measures of calcium excretion suggested successful chelation in one patient. Larger
studies using higher dose of EDTA, are needed to determine the possible benefit of using EDTA to reduce the burden of
calcinosis.

Disclosure: A. Fernandes: None; A. El-Meanawy: None; M. Csuka: None.
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Background/Purpose: B cell depleting therapy (rituximab) and Autologous Hematopoietic Stem Cell transplantation
(AHSCT) result in impaired ability to mount a humoral immune response.

Evusheld (tixagevimab co-packaged with cilgavimab) is a passive vaccine against SARS-CoV-2.

The aim of our study was to evaluate prospectively the efficacy and safety of evusheld vaccine for preventing SARS-COV2
infection in patients with autoimmune rheumatic diseases (AIRD) treated with rituximab or AHSCT.

Methods:We compared rheumatoid arthritis and systemic sclerosis patients treated with rituximab or AHSCT, who agreed
to receive evusheld, to patients who refused. The primary outcome was the risk of severe COVID19 infection (omicron var-
iant) defined as pneumonia, hospitalization, or death. A secondary outcome was safety.

Table 1 - Clinical and epidemiological characteristics
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Results: A total of 45 AIRD patients (41 treated by rituximab and 4 systemic sclerosis patients who underwent AHSCT) in
the intervention group and 26 in the control group, were recruited. There was no difference between the groups with regard
to sex, age, years of rituximab treatment, previous mRNA vaccination and serum immunoglobulins level (table1). No differ-
ence in the infection rate was found between intervention group and control group (21 (49%) versus 12 (48%) respectively).
Four patients had a severe infection, 3 in the control group and 1 in the intervention group. Evusheld reduced the risk for
severe infection by 94% (HR 0.06, 95% CI 0.01-0.76, p-value 0.017) (figure 1). There were no adverse events related to
evusheld injection.

Conclusion: Evusheld decreased the risk for severe COVID19 infection in patients with AIRD treated with B-cell depleting
therapy or after AHSCT in a period in which Omicron BA.5, BQ1 and BQ.1.1 variants were prevalent in Israel, with a favor-
able safety profile.

Disclosure: L. Kaly: None; m. Volevich: None; s. keret: None; A. Awisat: None; A. Shouval: None; I. Rosner: None;
M. Rozenbaum: None; N. Boulman: None; D. Rimar: None.
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Figure 1 - The risk for severe COVID-19 infection - Kaplan-Meir Survival curve
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Background/Purpose: So far few studies explored ultrasound (US) as a tool to assess vascular subcutaneous involvement
in patients affected by systemic sclerosis (SSc). We aim to evaluate the acute vascular effects of intravenous iloprost (ILO)
infusion by power Doppler US (PDUS) examination at periungual (PU) and finger pulp (FP) subcutaneous areas in a consec-
utive series of SSc patients.

Table 1. Demographic, clinical and laboratory characteristics of the 38 patients. SD: standard deviation; ILD: interstitial lung disease; HAP: pulmo-
nary arterial hypertension; ERA: endothelin receptors antagonists; CCB: calcium channel blockers; PDE5i: Phosphodiesterase type 5 inhibitors;
ENA: extractable nuclear antigen; ACA: Anti-centromere antibody.

Table 2. Values of Total PD score of the 77 observations before and after iloprost infusion. SRM = Standardized Response Mean (< 0.20 = trivial,
0.20-0.40 = small, 0.40-0.80 = moderate; > 0.80 = good).

3010



Methods: Seventy-seven consecutive observations were done in 38 SSc patients (ACR/EULAR criteria). FP and PU vasculariza-
tion of the 1st, 2nd, and 3rd finger of the dominant hand were evaluated before and after ILO infusion (dosage 0.5-2.0 ng/kg/min
for 4-6 hours) using an Esaote MylabClassC, (Genoa, Italy) machine equipped with a 22-8 Mhz multifrequency linear probe. The
image with the highest presence of PD signal at PU and FP for each finger was scored according to a semiquantitative 0-5 scale
(0 = no signal, 5 = signal of healthy controls) and summed up to obtain a total patient PD score (TotS). Single finger PU PD scores
were summed to obtain total PU PD score (TotPU). Single finger FP PD scores were summed to obtain total FP PD score (TotFP).
Values before and after ILO treatment were compared by T-test for paired samples. No improvement in TotS was defined as a
difference between T1 and T0 observation ≤ 0; improvement if the difference between T1 and T0 was 1. Clinical demographic
and US data entered in a multivariate logistic regression analysis to evaluate factors predictive of TotS improvement.

Results: Clinical and laboratory features of the enrolled patients are reported in Table 1. The effects of ILO infusion on total
PD scores are reported in Table 2. TotS was 9.43±6.34 at T0 and increased to 16.1±6.6 after treatment (p= < 0.001). TotS
improved in 60 observations, while in 17 there was no variation or worsening. TotPU was 5.21±3.37 at T0 and increased to
9.17±3.7 after treatment (p= < 0.001). TotFP was 4.22±3.75 at T0 and increased to 6.9±4.22 at T1 (p= < 0.001). At multi-
variate logistic regression analysis concomitant therapy with calcium channel blockers (CCB) was predictive of PD total
score improvement > 0 (OR 4.53; 95% CI 1.14-18.1 p=0.032) and concomitant pulmonary arterial hypertension (HAP)
was associated to lack of response (OR 0.27; 95% CI 0.08-0.94 p=0.04).

Conclusion: PDUS examination of the PU and FP area can demonstrate an ILO acute vascular effect in SSc patients. Ther-
apy with CCB and presence of HAP impact on PD score improvement.

Disclosure: S. Testoni: None; L. Magnani: None; C. Tomassini: None; A. Laneri: None; C. Salvarani: None;
P. MACCHIONI: None.
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Background/Purpose: Treatment of systemic sclerosis (SSc) is challenging, and in the last 2 decades there has been an
increasing interest for immunoglobulin (Igs) treatment as it exhibits both immunomodulatory and antifibrotic properties. Cur-
rently, its efficacy on gastrointestinal (GI), skin and muscle involvement has been described only in case series with limited
numbers of patients. With this study we wanted to evaluate the efficacy of Ig therapy on GI, cutaneous, and vascular involve-
ment of SSc.

3011



Methods: A retrospective observational study was conducted enrolling patients with diagnosis of SSc (ACR/EULAR 2013)
and that were treated with Ig (intravenously or subcutaneously) at a 2 gr/kg/month dosage for at least 6 months. Demo-
graphical data, antibodies positivity, associated therapies (vasoactive and immunosuppressants) and disease duration were

Table 1. Variation trend and significancy of clinical items from BL to T12

Figure 1. Variation of mRSS from BL to T12
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collected from clinical records. Moreover, the presence of diarrhea, gastroesophageal reflux (GER), digital edema, digital
ulcers (DUs), as well as the modified Rodnan Skin Score (mRSS) and videocapillaroscopic pattern (VCP; normal, early,
active, late) were assessed at baseline (BL) and after 6 (T6) and 12 (T12) months of Ig therapy. Variation of these items from
BL to T6 and T12 was tested by Paired T Test, Mc Nemar test, Wilcoxon’s signed rank test as appropriate. Regression anal-
ysis were than performed to assess influence of possible confounders variables (vasoactive and immunosuppressants
drugs) on outcome variables (VCP, digital edema, DUs)

Results: Sixty-five patients were enrolled, and their clinical data were analyzed. Mean age was 56.18 (± 12.32) and median
disease duration was 10.00 years (min-max 1.00-38.00). Sixty-three patients (96.9%) were ANA positive, with positivity for
anti-centromeric antibodies in 23 (35.4%), Scl-70 in 27 (41.5%) and RNA polymerase III in 8 (12.3%) patients. Fifty-five
patients received the treatment intravenously, the remaining subcutaneously. Table 1 summarizes the trend and significancy
of clinical items from BL to T12. At BL, 49.2% of patients complained diarrhea, 90.8% GER, 76.9% digital edema; 38.5%
DUs. VCP was normal in 3.1% of patients, early in 21.9%, active in 45.3%, and late in 29.7%. Also, median mRSS was
10 (min-max 0-50). At T6, median mRSS significantly improved [6 (min-max 0-34), p< 0.0001] together with VCP (normal
in 15.6%, early in 15.6%, active in 35.6%, and late in 33.3%, p=0.00448). Moreover, a significant reduction of the prevalence
of GER (49.2%, p< 0.0001), diarrhea (19.4%, p< 0.0001), digital edema (44.4%, p< 0.0001), DUs (14.1%, p=0.0022) was
found. At T12, median mRSS improved even more [3 (min-max 0-23), p< 0.0001] along with VCP (normal in 19.0%, early
in 23.8%, active in 28.6%, and late in 28.6%, p=0.00596). Also, the prevalence of GER was lower (25.9%, p< 0.001).
Regression analysis did not evidence any influence of other treatments on the tested outcome variables.

Conclusion:Our data confirm the efficacy of Ig on GER and diarrhea and skin involvement and, for the first time, also a pos-
sible positive effect on VCP. Further studies on larger samples are required to confirm these findings.

Disclosure: F. Bonomi: None; A. Damiani: None; C. Coccia: None; J. Levani: None; e. Fiorentini: None; s. peretti:
None; G. Lepri: None; m. orlandi: None; f. bartoli: None; m. Matucci Cerinic: accelerong, 2, 6, actelion, 2, 6, bayer,
2, 6, biogen, 2, 6, Boehringer-Ingelheim, 2, 6, Chemomab, 2, 6, corbus, 2, 6, CSL Behring, 2, 6, Eli Lilly, 2, 6, galapagos,
2, 6, Inventiva, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mitsubishi, 2, 6, Pfizer, 2, 6, regeneron, 2, 6, Roche, 2, 6, samsung,
2, 6; s. bellando randone: None; s. guiducci: None.

Figure 2. Variation of NVP from BL to T12
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Background/Purpose: Mycophenolate mofetil (MMF) is a first-line immunosuppressant treatment for systemic sclerosis
(SSc), particularly for patients with interstitial lung disease (ILD) and diffuse skin involvement. MMF persistence reflects its effi-
cacy, the risk or occurrence of adverse events (AEs), the risk of relapse after discontinuation, and the availability of therapeu-
tic alternatives. Real-life evidence about early and long-term adverse events (AEs) associated with the use of MMF in SSc is
lacking, and predictors of drug discontinuation are not identified yet. We aimed to investigate a) the incidence and causes of
MMF discontinuation due to AEs in SSc patients and b) the incidence and association of severe infections, lower airway
infections, and unbearable gastrointestinal symptoms leading to MMF discontinuation.

Methods:Medical records of SSc patients treated with MMF from January 2012 to December 2021 and followed up in 9 ter-
tiary centers were retrospectively collected and evaluated. Clinical and demographic data included AEs (i.e., infections, gas-
trointestinal (GI) intolerance, laboratory abnormalities, new cancer diagnosis) and reasons for dosage reduction or
discontinuation. Infection severity was ranked according to the GREFIG study classification system. A competing risk anal-
ysis was performed to explore the association of AE-related MMF discontinuations with alternative causes of MMF discon-
tinuation as a competing risk.

Results: Data from 545 SSc patients observed for 3.1 years (IQR 1.4-4.9) were analyzed. Combination therapy with ste-
roids was recorded in 37.0% of patients, while in 14.7% of cases, MMF was associated with additional immunosuppres-
sants. Almost 25% of patients did not tolerate the prescribed dose of MMF because of drug-related AEs. MMF
discontinuation rate was 6.6/1000 patients-year (95% IC 5.3-8.0) with a 70.3% 5-year retention rate (95% IC 0.65-0.76).
Gastrointestinal intolerance and infections (GREFIG grades 2-3) were the most common AEs leading to discontinuation with
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different time patterns. Infection severity tended to increase over time. Respiratory infections were the most commonly
reported infections. The risk of major infections (grades 2-3) was associated with male gender (HR 1.9, 95% IC 1.3-2.9),
anti-centromere antibody (HR 1.7, 1.1-2,6), pulmonary hypertension (HR 2.0, 95% IC 1.3-3.0), late capillaroscopy pattern
(HR 1.5, 95% IC 1.0-2.3), and concomitant COPD (HR 3.0, 95% IC 1.4-6.4) at univariate analysis.

Conclusion: One in four SSc patients had to reduce or discontinue MMF due to adverse events, primarily gastrointestinal
intolerance and infections. Factors linked with microvascular impairment served as a risk factor for severe infections during
MMF treatment.

Disclosure: S. Bosello: None; e. De Lorenzis: None; l. verardi: None; g. Natalello: None; p. Cerasuolo: None; S. Di
Donato: None; G. Pellegrino: None; G. De Luca: Boehringer Ingelheim, 6, Janssen, 6, SOBI, 6; C. Campochiaro:
Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6; G. Lepri: None; L. Cometi: None; F. Cacciapaglia: None;
G. Armetano: None;M. De Pinto: None; F. Motta: None;M. De Santis: None;D. Giuggioli: None;N. Del Papa: None;
F. Iannone: Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB,
2, 5; S. Guiducci: None; v. Riccieri: None; M. D’Agostino: AbbVie/Abbott, 2, 5, 6, Amgen, 2, 5, 6, Bristol-Myers
Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer,
2, 5, 6, UCB, 2, 5, 6; F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, capella,
2, Chemomab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5.
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Background/Purpose: Lung transplantation (LT) is gaining ground in managing advanced ILD in SSc patients. However,
concerns remain among surgeons due to SSc’s complexity, multiorgan involvement (including oesophagus), and height-
ened risk of post-transplant complications. To date, outcomes focused on survival rates, lacking a comprehensive evalua-
tion of how LT and immunosuppressive therapy affect SSc disease activity and progression. The aim of the study was to
evaluate in a cohort of SSc patients, survival, complications, and post-LT outcomes regarding extra-pulmonary involvement,
disease activity according to the EUSTAR activity index, and progression of lung scleroderma function

Methods: A retrospective analysis was conducted on SSc patients post-lung transplantation. Outcome variables (mRss,
FVC, ulcers, EUSTAR activity, NVC) were evaluated at baseline, 6 months, 1 year, and 2 years. The study aimed to assess
cutaneous involvement, lung function, ulcers, and disease activity in these patients

Results: We evaluated 11 patients, 9 with dcSSc and 2 lcSSc. M/F=8/3. Median disease duration: 10.33 yrs (IQR 9,42).
Main reason for LT was ILD-related end-stage lung disease (11/11); 6/11 patients had concomitant PAH. NSIP pattern at
HRTC scan was the most common one (9/11). Bilateral LT was performed in all patients but 1, who underwent unilateral
procedure. Maintenance therapy with tacrolimus was the standard of care after LT and the mean dosage decreased from
4.31 mg at 6 months to 1.22 at 2 years. Perioperative complications included 4 acute rejects, with only 1 exitus. The survival
at 1 and 2 years was of 100%, and 81,8% respectively. Mean value of FVC significantly increased from 42±10% at baseline,
to 63.6±18% at 6 months, 69.8±22% at 1 year, and 76.6±6% at 2 years (p< 0.001 for all). Mean mRSS at baseline was 6.8
decreasing at 6 months (4.6), 1 yr (4.2) and 2yr (1.5) (p< 0.0001). 7 patients with active ulcers before transplantation expe-
rienced their resolutions after 6 months, with just one patient relapsing after 1 year, and another one after 2 years. In the
same patients, the NVC features improved from late to active pattern. The EUSTAR activity index decreased progressively
over time from 3.23 ±1.5 at baseline to 0,7 ±0.6 after 2 years (p< 0.0001)

Conclusion: To our knowledge this is the first study evaluating clinical outcomes and disease activity in SSc patients follow-
ing LT. Previous studies have primarily focused on survival and post-transplant complications. The survival rate was 82%
with no unexpected complications. Despite the underlying disease, we observed improvements in FVC, and disease activity
scores consistently decreased after LT. These results were sustained throughout the follow-up period. Our findings confirm
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Table 1: baseline characteristics of cohorts 1 & 2 after propensity matching

Table 2- Use of immunosuppressants in cohorts 1 & 2 after propensity matching
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that LT is a viable therapeutic option for progressive, end-stage lung disease in SSc. Prolonged immunosuppressive therapy
and improved tissue perfusion may contribute to the persistent reduction in disease activity.

Disclosure: C. Iannone: None;M. Pellico: None; L. Corinna Morlacchi: None; V. Rossetti: None;M. Vicenzi: None;
P. Airò: None; M. Saracco: None; A. iagnocco: None; L. Beretta: None; A. Severino: None; E. Zaccara: None;
p. Faggioli: None; F. Cacciapaglia: None; S. Stano: None; S. Cavalli: None; A. Minniti: None; g. Trignani: None;
f. Blasi: None; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6,
Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; N. Del Papa: None.
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<Background/Purpose: Connective tissue diseases such as scleroderma are frequently associated with interstitial lung
disease (ILD). Detection of autoantibodies is crucial in characterizing disease phenotypes, but there remains a lack of sub-
stantial data on the association of some autoantibodies present in scleroderma patients with specific ILD patterns. We
sought to investigate possible association, describe the phenotypes of scleroderma seen in our study cohort, and review
findings from other studies.

Methods: The cohort included adults with scleroderma and ILD who were treated at Mayo Clinic between January 2011
and December 2021. Baseline demographic, serologic, and imaging data were extracted from the electronic medical
record. Continuous variables were summarized with median and range, and categorical variables were summarized with fre-
quency and percentage (%). The Kruskal-Wallis Rank Sum test was used for continuous measures and the Chi-square test
was used for categorical measures. All tests were two-sided and p-values less than 0.95 were considered to be statistically
significant. Analysis programming was performed by R-studio with R version 4.1.2.

Results: A total of 454 patients with both scleroderma and ILD were included in the study. The study cohort had a mean age
of 62 years, and 103 patients (22.7%) were males. ILD patterns analyzed included NSIP (83.3%), UIP (11%), probable UIP
(2.9%), indefinite UIP (2.9%), OP (1.5%) and LIP (2%). The antibody and symptoms were determined for patients with and
without each of these ILD patterns. NSIP patients were more likely to have anti-Scl70 antibodies compared to patients with-
out NSIP ( p=0.01). OP patients were more likely to have anti-PM/Scl antibodies compared to patients without OP
(p=0.006), and LIP patients were more likely to have anti-U1 snRNP antibodies compared to patients without LIP
(p=0.002). LIP patients were significantly less likely to have antiScl70 antibodies than patients without LIP (p=0.025). Addi-
tionally, UIP patients were also less likely to have anti-Scl70 antibodies than patients without UIP (p=0.017). There were no
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clinically significant findings of anti-centromere antibodies or anti-RNA Pol III antibodies in any of the ILD patterns. No symp-
toms had a clinically significant association with the ILD pattern groups.

Conclusion: Our study examined associations between serologic data and ILD patterns and demonstrated a statistically
significant association of anti-Scl70 antibodies with NSIP and antiPM/Scl antibodies with OP. There also appears to be an
association between anti-U1 snRNP antibodies and LIP, which has not been demonstrated in the literature thus far aside
from another observational study. LIP and UIP patterns were significantly less likely to have association with anti-Scl70 anti-
bodies. We did not find any statistically significant association between anticentromere antibodies and specific ILD patterns.
Finally, our study suggests that antibodies may develop in scleroderma but are not necessarily associated with development
of ILD. Autoantibodies offer an invaluable tool in predicting disease outcomes and further studies are needed to elucidate
this, especially with regards to scleroderma-associated ILD.

Disclosure: J. Uppal: None; K. Vadlamudi: None; S. Hasan: None; A. Kattubadi: None; M. Mishra: None; S. Umer:
None; S. Hayat: None; K. Muzaffar: None.
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Background/Purpose: The progressive endothelial damage is one of the hallmarks of systemic sclerosis (SSc), an autoim-
mune connective tissue disease characterized by organ fibrotic involvement. Aminaphtone is a synthetic moleculeregistered
for clinical use to treat microvascular disorders that interferes with the expression of vasoactive mediators released by acti-
vated endothelial cells [1,2].Nailfold videocapillaroscopy (NVC) is a reliable and non-invasive tool to assess microvascular
damage and is considered a morphological biomarker for detection of disease progression in SSc [3].The aim of this retro-
spective study was to evaluate the safety data and the possible beneficial effects on microcirculation induced by aminaph-
tone when added to standard therapy (ST) in SSc patients during a four-year follow-up.

Methods: Seventy-five Caucasian SSc patients (7 males and 68 females, mean age 68±15 years; mean disease duration 13
±7 years) (according to 2013 EULAR/ACR criteria) with secondary Raynaud’s phenomenon (RP) started aminaphtone treat-
ment (75 mg BID) in addition to ST. NVCwas performed at baseline, after 1 year and 4 years of treatment, adopting the SSc-
pattern classification (“Early”, “Active”, “Late” NVC SSc-patterns) [4]. The timing of transition between capillaroscopic
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patterns in SSc treated with aminaphtone and ST was compared to SSc patients only treated with ST [5]. The study was
conducted in accordance with the principles of the Declaration of Helsinki and Good Clinical Practice, and all patients pro-
vided written informed consent.

Results: No life-threatening side effects were reported in the SSc cohort during 4 years of treatment. However, 10% of
patients discontinued aminaphtone treatment due to mild intolerance due to well-known adverse events (headache 2.7%,
itching 1.3%, others 6%). NVC SSc-patterns in SSc patients treated with aminaphtone remained stable during the observa-
tional time frame in 72% of cases, in 8 of the patients (14.7%) was observed a dynamic transition from “Early” to “Active” or
from “Active” to “Late” pattern (2.7% and 10.7%, respectively). Of note, SSc patients treated with aminaphtone showed a
slower timing of transition between NVC patterns compared to the control group with ST alone (from “Early” to “Active”
57.6 ± 37.4 months vs 28 ± 20 months; P= 0.12 and from “Active” to “Late” 48± 1.0 months vs 36 ± 29 months; P
=0.42), even if this difference was not statistically significant.

Conclusion: Aminaphtone seems to be a safe and well tolerated drug in SSc patients with secondary RP during long term
treatment. NVC scleroderma-pattern stability over time suggests a possible additional therapeutical effect as a concomitant
treatment to ST in SSc patients with RP, but the suggestion deserves further investigations.

1. Gotelli E et al. Pharmaceuticals (Basel) 2023;16(4):569.2. Ruaro B et al. Front Pharmacol 2019;10:293. 3. Cutolo M et al.
Nat Rev Rheumatol 2010;6, 578–87. 4.Smith V et al. Autoimmun Rev. 2020;19(3):102458. 5. Sulli A, et al. Arthritis Rheum.
2012;64(3):821-25
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Background/Purpose: Rituximab(RTX) has been used for the management of systemic sclerosis(SSc). Its efficacy has
been recently confirmed in a phase III clinical trial with extension observation up to 48 weeks, but long term data are limited.
We analyzed the real life long-term use of RTX in SSc Italian patients.

Methods: SSc patients treated with RTX and with a follow-up 336 months were included. Disease features at baseline,
6, 12, 24 months and latest available follow-up were analyzed. Persistence of RTX, reasons for RTX introduction and sus-
pension, immunosuppressive therapy (ISTs) modifications, and RTX-related adverse events (AEs) were recorded.

Results: the main characteristics of SSc patients are presented in on Table 1 (median follow-up was 72(52-96) months).
RTX was primarily started for lung (38.8%), skin (36.2%), or arthritis (13.8%) worsening (Figure 1A). Patients were treated
with RTX for a median of 42.5(26.0-69.7) months: 138 patients(90.8%) were treated with 31 RTX course. In the entire cohort,
mRSS significantly improved both at 6 months and at final follow- (mRSS: 11.9±8.0 and 8.3±7.4 vs 16.5±9.6) and in dcSSc
patients with progressive skin involvement (mRSS: 15.6±9.6 and 9.2±7.9 vs 21.0±10.8)(p< 0.001 for all). Mean predicted
(%) FVC and DLCO remained stable at 6 months and at final follow-up, both in the entire cohort (FVC: 105.1±84.2 and
87.0±23.5 vs 91.1±49.3; DLCO: 69.4±23.2 and 63.0±26.5 vs 62.1±19.7) and in patients with ILD (FVC: 88.7±38.2 and
82.9±22.5 vs 89.0±54.8; DLCO: 63.8±18.0 and 56.9±18.8 vs 58.7±19.9)(p= ns for all). in 41 patients(27.0%) ILD wors-
ened, defined as a decline in pFVC ≥5% or in pDLCO ≥10% at 12±3 months. During follow-up, in 26 patients (17.1%)

SD= standard deviasion; n= number; csDMARDs=conventional synthetic disease modifying anti-rheumatic drug. *RTX administered at 1 gr
repeated after 15 days in 98.7% of cases.
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RTX was stopped for complete clinical response, especially in dSSc (p< 0.001); median time to discontinuation was 30.0
[24.0-48.0] months. RTX was stopped due to disease progression in 20 patients (13.2%) and due to infections in 5 (3.3%)
(Figure 1B-C). AEs were recorded in 42 patients (27.6%)(Figure 1D). Discontinuation for both clinical remission or AEs was
not influenced by indication for RTX, disease features or therapeutic scheme (p=ns).

Conclusion: our study shows that in Italian SSc patients, RTX is used as a long-term immunosuppressive drug due to its
clinical effectiveness and satisfactory safety profile. The most common reason for RTX suspension was indeed clinical remis-
sion, whereas infectious concerns were only marginal.

Disclosure: G. De Luca: Boehringer Ingelheim, 6, Janssen, 6, SOBI, 6; C. Campochiaro: Boehringer Ingelheim, 1, 6,
Janssen, 1, 6, Novartis, 1, 6; F. Cacciapaglia: None; N. Del Papa: None; E. Zanatta: None; P. Airò: None;
M. Lazzaroni: None; D. Giuggioli: None; M. De Santis: None; G. Alonzi: None; S. Stano: None; M. Binda: None;
B. Moccaldi: None; A. Tonutti: None; F. Iannone: Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD, 2, 5, Novartis,
2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB, 2, 5; M. D’Agostino: None; L. Dagna: AbbVie, 2, AstraZeneca, 2, Biogen, 2, BMS,
2, 5, Boehringer Ingelheim, 2, Celltrion, 5, Eli Lilly, 2, Galapagos, 2, GSK, 1, Janssen, 2, Kiniksa Pharmaceuticals, 2, 5,
Novartis, 2, 6, Pfizer, 2, 5, Sobi, 2, 5, 6; m. Matucci Cerinic: accelerong, 2, 6, actelion, 2, 6, bayer, 2, 6, biogen, 2, 6,
Boehringer-Ingelheim, 2, 6, Chemomab, 2, 6, corbus, 2, 6, CSL Behring, 2, 6, Eli Lilly, 2, 6, galapagos, 2, 6, Inventiva,
2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Mitsubishi, 2, 6, Pfizer, 2, 6, regeneron, 2, 6, Roche, 2, 6, samsung, 2, 6;
S. Bosello: None.

Abstract Number: 1534

ANCA-associated Vasculitis Incidence in a Norther Spanish Health Region

Salma Al Fazazi1, Fabricio Benavides2, Alba Herrero-Morant3, Vanesa Calvo Río4, monica renuncio garcia2, clara
escagedo Cagigas2, maria rodriguez Vidriales2 and Ricardo Blanco5, 1Hospital Universitario Puerta Del Mar, C�adiz, Spain,
2Hospital Universitario Marqués de Valdecilla, Santander, Spain, 3Hospital Universitario Marqués de Valdecilla,
Ontinyent, Spain, 4Valdecilla Hospital, Santander, Spain, 5Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Spain

RTX= rituximab; ILD=interstitial lung disease; MMF=mycophenolate mofetil; csDMARDs= conventional synthetic disease modifying anti-rheumatic
drugs.
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Background/Purpose: Anti-neutrophil cytoplasmic antibodies (ANCA)-associated vasculitis (AAV) includes granulomatosis
with polyangiitis (GPA), eosinophilic granulomatosis with polyangiitis (EGPA) or microscopic polyarteritis (MPA). Precise esti-
mation of the incidence of AAV has been difficult due to the absence of reliable diagnostic criteria.

To estimate the incidence in a Northern Spanish population-based cohort.

Methods: Population-based study of 132 patients diagnosed with small vessel vasculitis between 1994 and 2022 in a ter-
tiary hospital. Finally, 98 patients were included as AAV according to ACR/EULAR 2022 criteria (1). Incidence was estimated
by gender, age, and year of diagnosis.

Results: AAV was diagnosed in 98 (49 women/ 49 men) patients: GPA (n=47, 48%) MPA (n=37,37.8%) and EGPA (n=14,
14.3%). Annual incidences were estimated in AAV (Figure). GPA annual incidence in our population area in the 1994-2022
period was 2.81 per 1,000,000 people, 95% CI: 3.77-1.85 (2.82 [4.35-1.29] in males and 2.80 [4.50-1.09] in females). An
upward trend in annual incidence over time was observed with rates ranging from 1.88 in 1994 to 6.84 in 2022 (weak cor-
relation; r 2=0.2729). On the other hand, MPA annual incidence was 2.23 per 1,000,000 people (1.92 [3.55-0.27] in males
and 2.46 [4.07-0.85] in females). Rates ranged from 1.88 in 1994 to 1.71 in 2022 with an upward trend over time (very weak
correlation; r 2=0.0746). In the case of GEPA, annual incidence was 0.83 per 1,000,000 people, 95% CI: 1.72-0.06 (1.22
[2.74-0.30] in males and 0.46 [2.29-1.37] in females). As in the other types of AAV, there was an upward trend over time with
variations of from 1.88 in 1999 to 3.42 in 2022 (weak correlation; r 2=0.3335). A comparison between different geographical
areas is summarized in Table. Wide variations in annual incidence per million were observed in all AAV (GPA 2.1-34; MPA
2.23-10.4; EGPA 0.64-2.7). The highest annual incidence of all AAV was observed in nordic countries and central Europe
while the lowest in Southern Europe.

Conclusion: There seems to be a progressive increase in incidence of AAV over the years in the studied population. Annual
incidence in our population was similar to that of other southern European countries.

Figure . Annual incidence of AAV in 1994-2022.
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Disclosure: S. Al Fazazi: None; F. Benavides: None; A. Herrero-Morant: None; V. Calvo Río: None; m. renuncio
garcia: None; c. escagedo Cagigas: None;m. rodriguez Vidriales: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, Astra-
Zeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.

Abstract Number: 1535

Epidemiology and Treatment Outcome of ANCA-associated Vasculitis in
South Korea: A Nationwide, Population-based Cohort Study

Ji In Jung1, Jun Won Park2, Song Jihun3, Seulggie Choi2, Sun Jae Park3, Sang Min Park2 and Eun Young Lee4, 1Division of
Rheumatology, Department of Internal Medicine, Seoul National University Hospital, Seoul, South Korea, 2Seoul
National University Hospital, Seoul, South Korea, 3Seoul National University Graduate School, Seoul, South Korea, 4Seoul
National University College of Medicine, Seoul, South Korea

Table. AAV incidence cases reported in the literature.
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Background/Purpose: Previous studies on AAV have shown that the epidemiology and clinical features of GPA and MPA
differ among countries. Considering their high mortality and morbidity, establishing a national epidemiology for GPA and
MPA is necessary for physicians and healthcare systems to estimate the impact and burden of AAV. In this study, we inves-
tigated the epidemiological features of granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA) in
South Korea.

Methods:We identified index cases of GPA and MPA using the 2010-2018 Korean National Health Insurance Service data-
base and Rare Intractable Disease registry for the entire Korean population. Each disease’s incidence and prevalence rates
and trends over time were analysed. To assess the impact of disease on morbidity and mortality, a comparator group

Annual incidence (A) and prevalence (B) rates (per million) of GPA and MPA over time.

Kaplan-Meier curves indicating cumulative incidence of all-cause mortality, renal replacement therapy (RRT), and admission to intensive care unit
(ICU) compared to the comparator group in patients with GPA (A) and MPA (B). Direct comparison of the incidence of these outcomes showed
that all-cause mortality, RRT, and ICU care were more common in patients with MPA (C).
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indicating the general population was established using nearest neighbourhood matching by age, sex, income, and comor-
bidity index, at a 5:1 ratio. Morbidity outcomes included the initiation of renal replacement therapy and admission to the
intensive care unit (ICU).

Results: A total of 546 and 795 patients with GPA and MPA, respectively, were identified. The incidence rates of both dis-
eases increased with age, and the peak incidence rate was observed in patients aged > 70 years. GPA and MPA showed
different trends in incidence rates over time. In 2010, the annual incidence rates (per million) of GPA and MPA were 1.03
and 0.83, respectively. The incidence of MPA has continuously increased over time and increased to 3.26 in 2018. In con-
trast, the annual incidence of GPA did not significantly change during the observation period and was 1.33 in 2018 (Figure 1).

During the observation period, 90 (28.3%) and 187 (38.6%) patients in the GPA and MPA groups, respectively, died.
Although all-cause mortality rates in the GPA and MPA group were significantly higher compared to that in each comparator
group (adjusted HR 5.15 [3.21 to 8.38] and 8.62 [6.52 to 11.4], respectively), it was even higher in patients with MPA
(adjusted HR 1.69 [1.31 to 2.18]). Patients in the GPA and MPA groups also showed a significantly higher risk of renal
replacement therapy and ICU admission than those in the comparator population. In both groups, mortality and morbidity
outcomes occurred mainly within the first year from the diagnosis of underlying vasculitis (Figure 2).

Conclusion: In South Korea, the incidence of MPA has increased over time. Although both GPA and MPA had high rates of
mortality and morbidity, MPA has a poorer prognosis than GPA.

Disclosure: J. Jung: None; J. Park: None; S. Jihun: None; S. Choi: None; S. Park: None; S. Park: None; E. Lee: None.

Abstract Number: 1536
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Background/Purpose:

COVID-19 vaccination can trigger a range of inflammatory and auto-immune phenomena, potentially including AAV. There
are several international case reports of de novo and relapsed AAV following primary and booster vaccines, though few
reports from Australia. Our study assessed the rate of new-onset and relapses of ANCA-associated vasculitis following
COVID-19 vaccination, within our Sydney Local Health District of approximately 1 million people.

Methods: All patients admitted between February 2018 and July 2022, with the diagnosis of AAV (Granulomatosis with
Polyangiitis or Microscopic Polyangiitis) were included. Patients were classified as de novo if they fulfilled the 2022 American
College of Rheumatology classification criteria. Patients were classified as relapsed if they presented with symptoms
included in the Birmingham Vasculitis Activity Score (BVAS) and their dose of corticosteroids was increased. The pre-
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vaccination period was defined as February 2018 to February 2021 (37 months), the post-vaccination period was defined as
March 2021 to August 2022 (18 months). The rate of AAV cases was calculated using the Poisson count method and
adjusted for exposure time.

Results: There were 75 cases of AAV between February 2018 and August 2022, with 51 during the pre-vaccine period and
24 during the post-vaccine period. The case rate of AAV in the pre-vaccination period was 1.44 cases/million/month, and
1.36 cases/million/month in the post-vaccination period. The rate ratio was 0.95 (95% CI 0.56 to 1.57, p = 0.93). There
was no significant difference between the characteristics of patients who presented with AAV within 4 weeks of vaccination.

Conclusion: There was no significant increase in the rate of AAV presentations following vaccination within our Sydney
Local Health District.

Disclosure: D. Turner: None; G. Luxton: None; K. Yong: None; A. Sammel: None.

Abstract Number: 1537

Long-term Observational Study of Interstitial Lung Disease in ANCA-
associated Vasculitis

aglaia chalkia1, Dr Rachel Jones2, Pasupathy Sivasothy3 and David Jayne4, 1Department of Medicine, University of
Cambridge, Cambridge, United Kingdom, 2Vasculitis and Lupus Clinic, Addenbrooke’s Hospital, Cambridge,
United Kingdom, 3Vasculitis and Lupus Clinic, Addenbrooke’s Hospital, Cambridge, United Kingdom, 4University of
Cambridge, Cambridge, United Kingdom
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AAV and COVID-19 cases between 2018 and 2022 within the South East Sydney Local Health District (SESLHD)
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Background/Purpose: There is limited data on the epidemiology and long-term outcome of patients with Interstitial Lung
Disease (ILD) in ANCA-associated Vasculitis (AAV) with conflicting results regarding the effectiveness of the immunosup-
pressive treatment.

Methods: We retrospectively reviewed 1,002 patients with AAV or ANCA associated ILD followed at a single academic
medical centre. ILD patients were those with chest CTs showing UIP, NSIP, organising pneumonia or chronic hypersensitiv-
ity pneumonia. We compared the occurrence of ILD with the presence and histology of nephritis, focusing on fibrotic pheno-
types and assessed the impact of immunosuppressive therapy on the rate of evolution of FVC% and TLCOc% between
treatment initiation (T0) and 12(±3) months (T12).

Results: 54 had microscopic polyangiitis (MPA; AAV-ILD), 15 had granulomatosis with polyangiitis (GPA; AAV-ILD) and
20 had ANCA positive ILD without vasculitis (ANCA-ILD). The total prevalence of ILD was 8.9% (n=89) with mean age
69.2±10.8 years and MPO positivity in 82%. In MPO cohort the prevalence of ILD was 19.6% and these patients presented

Figure 1. Kaplan Meir survival curve according to UIP and non-UIP ILD groups.

Figure 2. Correlative analysis among renal histopathological parameters shown by heatmap reflecting mean values of Spearman’s r, asterisks indi-
cate * p < 0.05, ** p<0.01.
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higher ANCA levels [81.5±50.8 (ILD) vs 59.9±51 (non-ILD), p=0.002]. The median survival was 10 years; the survival with
UIP (n=66) was worse compared to non-UIP (n=23) (log-rank, p=0.04, figure 1). No difference in survival between AAV
and ANCA-ILD was found. Patients with AAV-ILD and renal involvement (n=47) had better kidney function and lower protein-
uria at diagnosis compared to those with nephritis without ILD (n=186) (mean eGFR 41.87 vs 29.6 ml/min/1.73m2,
p=0.007). The presence of ILD was also correlated with lower kidney histological activity (normal glomeruli r=0.193, cellular
crescents r=-0.200, fibrinoid necrosis r=-0.151, all p< 0.05, figure 2), while the mixed class in ILD patients characterized with
more interstitial fibrosis compared to mixed class in non-ILD (r=0.289, p=0.04) [total cohort 10y ESRD-free survival 91.3
(ILD) vs 82% (non-ILD)]. Median respiratory failure free-survival was 10 years and FVC% at baseline was an independent risk
factor for respiratory failure (oxygen requirement) [HR 0.94 CI 95% (0.892-0.994), p=0.030]. When evaluating the impact of
immunosuppression on lung progression over 12 months (cyclophosphamide, CYC, n=30; rituximab, RTX, n=25; myco-
phenolate, MMF, n=8) (figure 3), higher increase of FVC% and lower decline of TLOCc% were reported in the CYC com-
pared to the RTX groups [mean difference: FVC%= -2.49, 95% CI (-10.06 to 5.07), TLCOc=-11.25, 95% CI (-33.08
to 10.58)].

Conclusion:We have reported the prevalence and long-term outcomes of AAV and ANCA associated ILD. Respiratory fail-
ure rates were similar between AAV-ILD and ANCA-ILD groups and dominated over ESKD in AAV-ILD. Kidney involvement
in ILD presented with less glomerular abnormalities while the mixed class with more fibrotic features compared to patients
without ILD. Within the limitations of this study, immunosuppressive treatment appeared to retard progression of lung dis-
ease in the short term.

Disclosure: a. chalkia: None; D. Jones: CSL Vifor, 2, 5, GlaxoSmithKlein(GSK), 2, 5, Roche, 5, 6; P. Sivasothy: None;
D. Jayne: AstraZeneca, 2, Aurinia, 4, Boehringer Ingelheim, 2, Chinook, 2, CSL Vifor, 2, Roche, 2.

Figure 3. Column chart indicated the percentage of patients with progressive and non-progressive disease over 12 months, according to CYC,
RTX and MMF-treated groups.
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Background/Purpose: Anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis (AAV) is currently categorized
under the small vessel vasculitides and includes granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA),
and eosinophilic granulomatosis with polyangiitis (EGPA). There is limited knowledge about large vessel involvement in
AAV (L-AAV), which is mainly described in case reports and small series. L-AAV can involve temporal arteries (TA-AAV), aorta
(A-AAV), and periaortic soft tissue (PA-AAV). The objective of this study was to investigate the characteristics of L-AAV.

Methods: Patients older than 18 years at diagnosis of TA-AAV, A-AAV and PA-AAV seen at a single institution between
January 1, 2000, and December 31, 2021, were identified through a proprietary medical text search algorithm. Patients
were included if diagnosed with L-AAV by the treating physician, fulfilled 2022 American College of Rheumatology/
European Alliance of Associations for Rheumatology classification criteria for GPA, MPA or EGPA, had positive ANCA,
and had more than one outpatient or inpatient visit. Arteritis of the temporal artery was based on histopathology whereas
the diagnosis of aortitis and periaortitis could be either based on radiology or histopathology. Descriptive statistics were
used to summarize patient characteristics and clinical manifestations. Survival rates were estimated using Kaplan-Meier
methods. Overall observed survival was compared with lifetable rates from the US population. The standardized mortality
ratio was estimated as the ratio of the observed and expected number of deaths.

Results: The study cohort consists of 36 patients with L-AAV. Of those, 23 had p-ANCA/ MPO-ANCA and 13 had c-ANCA/
PR3- ANCA. Mean (SD) age at AAV diagnosis was 63.4 (12.79); 20 (56%) were male. Seventeen patients had TA-AAV,
10 had A-AAV and 9 had PA-AAV (Table 1). Most of the patients (n=25, 69%) were diagnosed with large vessel involvement
and AAV within a one-year timespan (Figure 1). Inflammatory markers were elevated at the time of diagnosis of large vessel
involvement. Twenty-five (69%) patients had histopathologic confirmation of AAV diagnosis. There was no overlap between
TA-AAV, A-AAV and PA-AAV groups. Of the 17 patients with TA-AAV, 6 had inflammation of a temporal artery branch ves-
sel. The most frequent site of involvement in the A-AAV group was the ascending thoracic aorta, whereas in the PA-AAV
group, the abdominal aorta was most frequently involved. Glucocorticoids (36/36), rituximab (19/36), and methotrexate
(18/36) were the most frequent treatments. During the study period 8 patients died (4 in TA-AAV, 3 in A-AAV, and 1 in
PAAAV). There was no difference in mortality between this cohort of L-AAV patients and the general population (standard-
ized mortality ratio: 0.99; 95% CI, 0.43- 1.95) (Figure 2).

Conclusion: This is the largest single-center cohort of patients with L-AAV to date. Clinicians should consider L-AAV in the
differential diagnosis of vasculitides especially in the context of positive ANCA and atypical organ manifestations.
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Table 1. Features of the study cohort.

Figure 1. Timeline for the diagnosis of arteritis of temporal artery, aortitis, and periaortitis in relation to AAV diagnosis.
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Disclosure: M. Kaymakci: None; M. Elfishawi: None; H. Langenfeld: None; A. Hanson: None; C. Crowson: None;
M. Bois: None; U. Ghaffar: None; U. Specks: Amgen, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 1, Bristol-Myers
Squibb(BMS), 5, ChemoCentryx, 2, Genentech, 5, GlaxoSmithKlein(GSK), 5; M. Koster: None; K. Warrington:
Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5.
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Digital Ischemia, a Rare Manifestation in Anti-neutrophil Cytoplasmic
Antibody (ANCA) Associated Vasculitis (AAV)

Adil Vural1, Chao Zhang2 and Kinanah Yaseen1, 1Cleveland Clinic, Cleveland, OH, 2Cleveland Clinic Foundation,
Cleveland, OH
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Background/Purpose: Digital ischemia is a rare, yet severe manifestation observed in AAV. Despite gangrene being a major
criterion in the Birmingham Vasculitis Activity Score, this clinical entity is not well described in the literature. We aimed to
investigate digital ischemia in AAV.

Methods: This retrospective case series analyzed adult patients with a confirmed diagnosis of AAV and digital ischemia/
gangrene, as determined by vasculitis specialists at Cleveland Clinic. Patients without digital ischemia, those diagnosed with
a vasculitis other than AAV, and those with digital ischemia related to other causes were excluded from the study. Data col-
lection spanned from January 2002 to January 2023 obtained by chart review.

Figure 2. Overall survival of patients with L-AAV compared to expected rates from United States total lifetables (observed: solid line; expected:
dashed line).
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Table 1. Baseline characteristics.
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Results: Twelve patients met the inclusion criteria. The mean age at diagnosis was 52.6 years (SD=18.2), with a male-to-female
ratio of 3:1. 33.3% of the patients were active smokers. All patients were diagnosed with granulomatosis with polyangiitis (GPA)
and the majority (75%) tested positive for c-ANCA antibodies and PR3 antigen. Other organ involvements at the time of digital
ischemia presentation were pulmonary (75%), followed by upper respiratory tract (66.7%), and renal (66.7%) (Table 1).

In terms of digital ischemia, 5 patients (41.6%) had isolated upper extremity involvement, 2 patients (16.6%) had isolated
lower extremity involvement, and 5 patients (41.6%) had in both upper and lower extremities. The mean count of involved
digits was 4.5 (SD=2.97). Doppler US was the most frequently employed vascular diagnostic modality (83.3%). The most
frequently involved vessels were the digital arteries (33.3%). 75% of patients presented with digital ischemia leading to a
new diagnosis of GPA, while 3 patients (25%) developed digital ischemia during a disease flare (Table 2).

Table 2. Summary of digital ischemia features.
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Treatment strategies for induction therapy were cyclophosphamide CYC in 33.3%, and rituximab (RTX) in 50.0% of patients
respectively in addition to glucocorticoids. Maintenance therapy predominantly consisted of RTX (41.7%). Following diagno-
sis, 66.7% of patients received anticoagulation therapy, primarily with warfarin (62.5%), and 41.7% received anti-platelet
therapy (Table 1).

At 6 months, remission was achieved in 10 patients (Figure 1). Surgical amputation was required in 58.3% of patients, 25%
experienced autoamputation, while only 25% of patients had complete healing of all digital gangrene. Among the 3 patients
who had complete healing; 2 patients were on anticoagulation after developing digital ischemia for a treatment of deep
venous thrombosis.

Conclusion: This study provides insights into AAV-associated digital ischemia which is a rare manifestation of this disease.
When present, digital ischemia can be the initial presenting feature leading to GPA diagnosis and generally it occurs in con-
junction with other organ involvement. Therefore, GPA should be on the differential diagnosis for patients presenting with
digital ischemia. Despite most patients achieving remission, a high degree of morbidity occurred with surgical and/or auto-
amputation of single or multiple digits. Further research is needed to evaluate the role of adjunct treatments such as antico-
agulation and anti-platelet for this rare manifestation.

Disclosure: A. Vural: None; C. Zhang: None; K. Yaseen: None.

Abstract Number: 1540

Evaluation of the Validity of the 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology
Classification Criteria for Antineutrophil Cytoplasmic Antibody-
associated Vasculitis for an Asian Population on the Basis of the Patterns
of Organ Involvement

Ryo Kuwata1, Yuko Shirota2, Tsuyoshi Shirai3, Hiroyuki Yamashita1, HIroko Sato3, Yumiko Oka2, Takao Kodera2, Kyoko
Motomura1, Hiroshi Kaneko4, Junichi Kameoka2, Hiroshi Fujii3 and Tomonori Ishii5, 1Department of Rheumatology,
National Center for Global Health and Medicine, Tokyo, Japan, 2Department of Hematology and Rheumatology, Tohoku
Medical and Pharmaceutical University, Sendai, Japan, 3Department of Rheumatology, Tohoku University Graduate
School of Medicine, Sendai, Japan, 4Division of Rheumatic Disease, National Center for Global Health and Medicine,
Tokyo, Japan, 5Clinical Research, Innovation and Education Center, Tohoku University Hospital, Sendai, Japan

Figure 1. Outcomes of digital ischemia in ANCA associated vasculitis.
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Background/Purpose: The European Medicines Agency (EMA) algorithm has been widely accepted as a conventional and
reliable method to diagnose ANCA-associated vasculitis (AAV). In 2022 the ACR/EULAR endorsed new classification criteria
for three clinicopathological subtypes of AAV. Epidemiological studies revealed that MPO-ANCA-positive GPA patients are
more common in Asia than in northern Europe and the United States. However, the new criteria assign greater importance
to ANCA serology than histology and surrogate markers compared with the conventional method.

This study aimed to evaluate the reliability and validity of the new criteria when targeting AAV patients from an Asian back-
ground. The performance of the new criteria was assessed with a focus on the phenotypes of organ involvement, including
histology and surrogate markers.

Methods: This study included a total of 432 patients diagnosedwith MPA, GPA, and EGPA (147, 141, and 144, respectively)
by the conventional method at three medical institutions in Japan between 2000 and 2023 (Table). Only Asians accounted
for the whole population. Firstly, the distribution of each AAV subtype was examined before and after reclassification accord-
ing to the new criteria. Secondly, the difference in the proportion of each AAV subtype per phenotype of organ involvement
before and after reclassification.

Table. Clinical characteristics of patients diagnosed with MPA, GPA, and EGPA, according to the 2022 ACR/EULAR classification criteria for AAV.
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Results: The patients diagnosed with MPA and EGPA by the conventional method were significantly more likely to be
reclassified as the same AAV subtype (146 out of 147 and 142 out of 144 patients [99 % and 98 %], respectively)
(Figure 1). On the other hand, the patients diagnosed with GPA by the conventional method were less likely to be reclassified
as the same AAV subtype (97 out of 141 patients [69%]). Figure 2 shows the proportion of each AAV subtype per phenotype
of organ involvement before and after reclassification. (A and B, respectively). In the conventionally-diagnosed GPA popula-
tion, those who presented with pulmonary nodules and sinusitis were partially reclassified as MPA, and most of them were
MPO-ANCA-positive. Also, those who presented with chronic otitis media and interstitial lung disease were partially reclas-
sified as MPA. However, those who presented with orbital and intracranial nodules were all reclassified as GPA as ever. In
the conventionally-diagnosed MPA population, those who presented with alveolar hemorrhage and pauci-immune glomer-
ulonephritis were mostly reclassified as MPA as ever, and most of them were MPO-ANCA-positive. In the conventionally-
diagnosed EGPA population, there were almost no significant changes except for two PR3-ANCA-positive patients who
were excluded from the diagnosis of EGPA after reclassification.

Figure 1. Reclassification of the patients diagnosed with MPA, GPA, and EGPA by the conventional method according to the 2022 ACR/EULAR
classification criteria for AAV, including the distribution of ANCA serotypes.

Figure 2.The proportion of patients with each AAV subtype before and after reclassification. (A) conventional criteria and (B) 2022 ACR/EULAR
criteria.
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Conclusion: The 2022 ACR/EULAR criteria were more likely to reclassify MPO-ANCA-positive patients diagnosed with GPA
according to the EMA algorithm as MPA even in the presence of findings suggesting granulomatous inflammation, which led
to a diagnostic contradiction. However, PR3-ANCA-positive patients diagnosed with GPA by the conventional method were
likely to present with recurrent or severe organ involvement, including orbital and intracranial nodules, and the new criteria
also reclassified these patients as GPA.

Disclosure: R. Kuwata: None; Y. Shirota: None; T. Shirai: None; H. Yamashita: None; H. Sato: None; Y. Oka: None;
T. Kodera: None; K. Motomura: None; H. Kaneko: None; J. Kameoka: None; H. Fujii: None; T. Ishii: None.
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Background/Purpose: The aim of this study was to analyze the incidence of nervous system manifestations in a cohort of
patients with Microscopic Polyangiitis (MPA) and Granulomatosis with Polyangiitis (GPA), and to identify if neurological man-
ifestations influence the overall survival rates in these patients. We also evaluated how other clinical characteristics of AAV
patients correlated with the neurologic involvement.

Fig. 1 : Microscopic Polyangiitis (MPA) Kaplan-Meyer’s survival curves. (1) Represents those without neurologic involvement (2) Represents those
with neurologic involvement

3038



Methods: This is a retrospective single-center cohort study of AAV patients. Medical records of all patients with ANCA-
positive serology from 08/2/2014 to 8/7/2021 were analyzed. One hundred and fifty one patients met the 2022 ACR/EULAR
classification criteria for either MPA or GPA. An additional 19 patients with limited GPA were diagnosed but not included in
this analysis. Data were collected from medical records and analyzed for organ involvement, neurologic manifestations, lab-
oratory findings, electrophysiology and imaging.

Results: One hundred and seventy patients with ANCA associated systemic vasculitis were identified. Of this number,
75 patients were diagnosed with MPA and 76 patients were diagnosed with GPA. The median duration of follow-up was
6.3 years. The majority of the MPA patients were female (60.5%) with a mean age of 58.0 years. GPA patients were mostly
male (58.7%) with a mean age of 54.2 years. Each ANCA vasculitis group was analyzed separately as well as cumulative
analysis was also completed. A total of 30.3% of MPA- and 44.0% of GPA-patients had neurological involvement. Peripheral
neuropathy was the most common neurologic manifestation noted in 60.9% of those with evidence of neurologic involve-
ment in the MPA group. On the contrary, the central nervous involvement was more common in the GPA group with
54.4% involvement. In the GPA cohort, the estimated cumulative survival at 1 year point in patients with neurological involve-
ment was 82.6% in comparison to those without neurologic involvement (83.0%). In the MPA cohort, survival rate was
93.9% in those with neurologic involvement in comparison to those without neurologic involvement (92.9%). The 5-year sur-
vival in the MPA group was comparable between those with neurologic involvement (73.6%) and those without neurologic
involvement (69.6%). Interestingly, patients with GPA showed a trend towards reduced overall 5-year survival rates in those
without neurologic involvement (85.7%) to those that had neurologic involvement (90.9%). Analysis of secondary outcomes
showed that the patients with peripheral neurologic involvement were statistically less likely to develop rapidly progressive
renal disease, 29.4% vs 63.8% in the GPA group (p value=0.02) while this difference didn’t reach statistical significance in
the MPA group (50.0% vs 69.4%, p value=0.22).

Conclusion: Neurologic manifestations commonly accompany systemic vasculitis such as ANCA-associated vasculitis.
Nervous system involvement causes increased morbidity and reduces the quality of life in patients with either MPA or GPA
but does not affect the overall survival rate at either 1 year or 5-year point in these patients. Interestingly, GPA patients with
peripheral nervous system involvement were less likely to develop rapidly progressive glomerulonephritis.

Disclosure: G. Gheriani: None; P. Lenert: None.

Fig. 2 : Granulomatosis with Polyangiitis (GPA) Kaplan-Meyer’s survival curves. (1) Represents those without neurologic involvement (2) Represents
those with neurologic involvement
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Background/Purpose:With improvements in the risks of relapse and mortality in ANCA-associated vasculitis (AAV), a bet-
ter understanding of disease- and treatment-related complications is necessary to optimize outcomes and personalize care.
Multimorbidity (MM) is a patient-centered approach to measuring complications and is associated with risk of death and
quality of life in other conditions. It is defined as having multiple chronic conditions but remains poorly understood in AAV.
We sought to determine the burden of multimorbidity in AAV.

Methods:We used the 2002-2019 Mass General Brigham (MGB) AAV cohort: an inception cohort of consecutive MPO- or
PR3-ANCA+ incident AAV cases at a multi-center healthcare system. Up to 10 comparators without systemic rheumatic
disease were identified from MGB and matched to each case by encounter date, age, sex, and race. We adapted a defini-
tion of MM as the presence of ≥ 2 of 37 chronic conditions, identified by use of ICD-9/10 codes. Manifestations of AAV
(e.g., kidney disease) were excluded from this definition. Pre-existing comorbidities were excluded. We determined the pro-
portion of cases and comparators with MM using the Aalen-Johansen method, accounting for the competing risks of death
and loss to follow up. We used Cox proportional hazard models to estimate the risk of MM in cases vs comparators and
restricted mean survival time to estimate days free of MM. Among patients with AAV, we used latent class analysis to char-
acterize clusters of morbidity among people with MM and time-varying multivariable-adjusted Cox proportional hazards
models to assess the association of MM with mortality risk.
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Results: There were 547 cases matched to 5,259 comparators (Table 1). AAV cases had nearly an 8-fold higher risk of MM
vs comparators (Table 2, aHR 7.6, 95% CI 6.6-8.7). Over 5 years, each case had an average of 707 fewer days with MM
than comparators (963.4 vs 1670.5 days, p< 0.001). At 1 year, two clusters of MM in AAV were identified: Clusters 1A
(76%) and 1B (24%). Hypertension and hyperlipidemia were common in Cluster 1A; Cluster 1B was characterized by painful
conditions (e.g., headache, back pain, GERD). At 2 years, two clusters were identified: Clusters 2A (82%) and 2B (18%).
Cluster 2B was distinguished from 2A by a high burden of cardiovascular (CV) and pulmonary disease. At 5 years, three
clusters were identified: Cluster 5A (81%), 5B (11%), and 5C (8%). Morbidities most common in Cluster 5A were hyperten-
sion and hyperlipidemia. Cluster 5B was distinguished by a high burden of CV and pulmonary disease; 5C had a high burden
of glucocorticoid toxicities (e.g., osteoporosis, obesity, hypertension). Among AAV patients, developing MM is associated
with a 52% higher risk of death than not having MM (Figure, age-, sex-, race-, and creatinine-adjusted HR 1.52, 95% CI
1.09-2.11).

Conclusion: AAV is associated with a high burden of MM and greater risk of MM than the general population. MM in AAV is
characterized by clusters defined by morbidity burdens that vary over disease course and reflect a high impact of disease
and its treatment. MM in AAV is associated with mortality risk. The development of interventions to prevent MM andminimize
its impacts are needed.

Disclosure: Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD,
2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2; X. Fu: None; S. Srivatsan: None; Z. Williams: None; C. Cook:
None; J. Hanberg: None; J. Stone: Abvie, 2, Amgen, 1, 2, Argenx, 2, Aztrazeneca, 2, Bristol Myers Squibb, 2, 5, Cel-
gene, 2, Chemocentryx, 2, Chugai, 2, GSK, 2, Horizon Therapeutics, 1, 2, 5, InflaRx, 2, IQVIA, 1, 2, Kyverna, 2, Mirabio,
2, NIH, 5, Novartis, 2, PPD, 2, Prometheus, 2, Q32, 2, Regeneron, 2, Roche-Genentech, 2, Roivant, 2, Sanofi, 2, 5,
Spruce Biosciences, 2, Star Therapeutics, 2, Steritas, 12, Chair, Scientific Advisory Board (no fiduciary responsibilities),
ZenasBio, 2; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2; Y. Zhang: None.
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Background/Purpose: Frailty is associated with poor health outcomes including increased risk of hospitalizations, infec-
tions, and fractures. In the baseline survey of the VascStrong study, we reported a high prevalence of frailty and pre-frailty
in participants with multiple forms of vasculitis. The 1-year follow-up survey collected data on adverse health outcomes,
patient-reported outcomes (PRO), and a reassessment of self-reported frailty.

Methods: VascStrong was a longitudinal study using the Vasculitis Patient-Powered Research Network (VPPRN), an
internet-based prospective longitudinal cohort. All participants of the baseline survey were invited to participate in the
1-year follow-up survey.
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Data elements collected included type of vasculitis, demographic, medications, and PROs that included a patient global
assessment (PGA) and several domains of the Patient-Reported Outcomes Measurement Information System (PROMIS).
Frailty was measured by the FRAIL scale, a self-reported tool, and patients were classified as robust, pre-frail, and frail based
on meeting 0, 1-2, or ≥ 3 criteria, respectively.

Participants reported the occurrence over the prior year of hospitalizations, infections, fractures, and disease flares. Data
were analyzed by frailty classification (baseline and follow-up).

Results: Between October 28, 2022 and January 26 2023, 272/328 participants (82.9%) responded to the follow-up sur-
vey. Most participants were female (71.0%) and non-Hispanic white, and the most common diagnosis was granulomatosis
with polyangiitis (39.0%), followed by eosinophilic granulomatosis with polyangiitis (14.3%), and microscopic polyangiitis
(12.9%). Mean age of participants was 62.5 years.

Prevalence of robustness, pre-frailty, and frailty was 47.1%, 33.8%, and 19.1%, respectively. PROs at follow-up showed
similar associations to baseline with pre-frail and frail patients reporting worse pain (intensity and interference), fatigue,
depression, and physical function (Table 1). The majority of participants were classified similarly to their baseline assessment
(75%, 50.9%, and 66.1% for robust, pre-frailty, and frailty, respectively). However, transitions in frailty classification between
consecutive states were observed from robust to pre-frail (21.2%), pre-frail to robust (38.9%), pre-frail to frail (10.2%), and
frail to pre-frail (25%) (Figure 1). Transitions from frail to non-frail (8.9%) or non-frail to frail (3.7%) were rare.

Table 1. Patient-reported outcomes among patients with vasculitis by frailty classification Data presented as median (interquartile range). *Raw
score, scale 0-10.

Table 2. Adverse health outcomes of patients with vasculitis at one-year follow-up based on baseline frailty classification *Severe infections were
defined as infections requiring hospitalization. **Flares of disease that required changes in immunosuppressive treatment.
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Hospitalizations, infections, and flares were most frequent in participants classified as frail at baseline (Table 2). Similar
observations were made using follow-up frailty classification. No difference was observed in severe infections and fractures,
that were overall uncommon in the cohort.

Conclusion: At 1-year follow-up, pre-frailty and frailty remained prevalent among patients with vasculitis and were associ-
ated with worse PROs. Transitions in frailty status were observed among participants, showing that amelioration of frailty
is achievable in a subset of patients with vasculitis. Among patients with vasculitis, pre-frailty and frailty are associated with
a substantial 1-year risk of hospitalizations, infections, and flares of disease.

Disclosure: S. Sattui: AstraZeneca, 5, Bristol Myers Squibb Foundation, 5, Rheumatology Research Foundation,
5, Sanofi, 2, 5; J. Stadler: None; R. Borchin: None; C. Burroughs: None; C. Yeung: None; P. Merkel: AbbVie/Abbott,
5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta,
2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen,
2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Spar-
row, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2; R. Spiera: AbbVie/Abbott, 2, 5, Amgen, 2, AstraZeneca, 5, chemocen-
tryx, 5, corbus, 5, Formation Biologics, 5, GSK, 2, 5, Inflarx, 5, Kadmon, 5, Novartis, 2, 5, Principia, 5, Sanofi, 2.

Figure 1. Changes in frailty status among patients with vasculitis at one-year follow-up
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Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAVs) are a group of multisys-
tem inflammatory diseases. One of the most serious and common side-effects of GC and immunosuppressant drug use is
infection. No studies have explained the change in risk over time. What’s more, findings from previous studies may not accu-
rately represent the risk of infection due to AAV as many studies are based on hospitalized patients, small sample sizes,
prevalent cohorts, different approaches to defining AAV, and/or limited adjustment of potential confounders. To address
these research gaps, we conducted a large population-based study of all patients with incident AAV. We aimed to answer
three questions: a) what is the independent risk of first severe infection due to AAV, b) the trajectory of the risk for severe
infection in AAV compared to the matched controls , and c) the trajectory of the rate of repeated severe infections in AAV
compared to the matched controls.

Comparing secular trends in the rate of severe infections in AAV and non-AAV.
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Methods:We conducted an age- and sex-matched cohort study of all patients with incident AAV using administrative health
data from British Columbia, Canada. The primary outcome was the first severe infection after AAV onset necessitating hos-
pitalization or occurring during hospitalization. We used multivariate Cox proportional hazard models to compare time to the
onset of infection and estimate hazard ratios. The secondary outcome was the longitudinal counts of severe infection. We
used two-part zero-inflated Poisson mixed model (ZIPMM) with splines to assess the secular trend in the infection count.

Results:One in three patients with newly diagnosed AAV developed severe infection (3.8-fold when compared to non-AAV).
AAV patients had the highest risk of severe infection during the first 30 days of diagnosis, which dropped at different rates
before and after the second year. However, among those at risk for severe infections, the rate of repeated severe infections
stayed the same over time within the first two years of AAV diagnosis and even increased over time afterward.

Conclusion: In summary, this is the first large comprehensive population-based study evaluating the risk of infection with
incident AAV. Our study demonstrates that one in three AAV patients developed severe infections, demonstrating that the
diagnosis of AAV is an independent risk factor for severe infection. ZIPMM spline model suggests that an AAV patient who
has experienced infection should be treated differently and properly from one who experiences no infection. Having a more
precise understanding of which individuals are likely to experience infection and develop repeated infections could help to
ensure a more efficient use of healthcare dollars and perhaps a more accurate attribution of intervention effects. This
research is a further step towards a deeper understanding of the prevention, screening and treatment of infection over time.
We recommend a closer surveillance for severe infections in AAV patients and routine risk checks for severe infections for
AAV patients after diagnosis. Further studies are also warranted to further clarify the relative contribution of inflammation
and medication, and to identify modifiable risk factors for infections in AAV.

Disclosure: K. Zhao: None; J. Avina-Zubieta: None; H. Xie: None; N. Dehghan: None; J. Esdaile: None.

Secular trend of infection count in AAV relative to the general population using ZIPMM spline model. Abbreviations: AAV, Antineutrophil cytoplas-
mic antibody-associated Vasculitis; OR = odds ratio. RR = Rate ratio; 95% CI = 95% confidence interval. RRs and 95% CI are individual-specific
(or conditional) estimates.
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Background/Purpose: The early diagnosis of ANCA-associated vasculitis (AAV) and treatment initiation may prevent pro-
gression to end organ damage, particularly renal disease. Based on the Vasculitis Patient-Powered Research Network
study, the delay with diagnosis of AAV draws up to 7 months and 73% of patients are misdiagnosed initially. Recently the
American College of Rheumatology (ACR) and European Alliance of Associations for Rheumatology (EULAR) have proposed
the new classification criteria for AAV, but they have not yet validated in a different external cohort. We aimed to validate the
2022 ACR/EULAR classification criteria in a Ukrainian patients with AAV.

Methods: The retrospective study included patients diagnosed between 2010 and 2022 with Granulomatosis with Polyan-
giitis (GPA), Eosinophilic Granulomatosis with Polyangiitis (EGPA) and Microscopic Polyangiitis (MPA) and undifferentiated
vasculitis (UV) in two expert rheumatology centers. All patients have serology confirmation (positivity of antibodies against
proteinase-3 and/or myeloperoxidase performed using the ELISA test) and surrogate clinical markers of vasculitis. The
1990 ACR criteria, the 2007 European Medicine Agency (EMA) algorithm and the new ACR/EULAR 2022 criteria were
applied for all patients. The level of agreement was evaluated by Cohen’s kappa coefficient with determination of sensitivity
and specificity.

Results: A total of 42 patients (female: male ratio 1:0.6) diagnosed AAV with mean age at the time of diagnosis of 47.19
±11.55 years were included. The distribution of AAV patients classified according to various classification criteria is shown
in Fig 1. The established diagnosis simultaneously corresponded to the diagnosis according to the previous and new criteria

Figure 1. Distribution of patients with AAV according to various classification criteria
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in 28 patients, only to the ACR/EULAR 2022 criteria in 8 patients (6 MPA, 1GPA, 1 UV), to the classification criteria of ACR
1990 and the EMA algorithm in 5 patients (3 EGPA, 1 UV, 1 GPA), and one patient has not met any criteria. The ACR/EULAR
2022 classification criteria compared to the previous ones demonstrated better agreement with the established diagnosis of
GPA (k 0.6 vs 0.3, sensitivity 88.0% vs 92.0%, specificity 70.6% vs 35.3 %) and MPA (k 0.5 vs 0.2, sensitivity 71.4% vs
14.3%, specificity 88.6% vs 100%) but worse agreement with the diagnosis of EGPA (k 0.8 vs 1.0, sensitivity 71.4% vs
100%, specificity 100% vs 100%).

Conclusion: The ACR/EULAR 2022 classification criteria for AAV demonstrate a good accuracy in the Ukrainian patient
population (for GPA, sensitivity - 88%, specificity - 71%, for MPA - 71% and 89%, respectively, and for EGPA - 71% and
100%, respectively) and an advantage compared to the previous classification criteria for GPA and MPA. However, about
10% of the patients are still unclassified and the same amount are matched two diagnoses with the ACR/EULAR 2022
criteria.

Disclosure: L. Petelytska: None; V. Kravchenko: None; O. Iaremenko: None.
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Background/Purpose: Eosinophilic Granulomatosis with Polyangiitis (EGPA) is a rare ANCA-associated vasculitis,
characterized histologically by eosinophilic tissue infiltration, necrotizing vasculitis, and eosinophil-rich granulomatous
inflammation.

The diagnosis of EGPA is often challenging due to its rarity, heterogeneous and multiorgan clinical presentation, and
the overlapping with other vasculitis or eosinophilic disorders. The identification of suspicion signals of EGPA addresses
a fundamental practical barrier in achieving timely diagnosis for patients with this rare but potentially devastating
disease.
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Our purpose was to identify a comprehensive and evidence-based checklist of signs, symptoms and laboratory parameters
reported to precede the diagnosis of EGPA that can be used as red flags, raising the suspicion and prompt the performance
of appropriate confirmatory tests.

Methods: A systematic literature search strategy was developed to identify signs, symptoms and laboratory abnormalities
that should raise the suspicion of a possible EGPA patient. GRADE (Grading of Recommendations, Assessment, Develop-
ment and Evaluations) methodology was used to assess the quality of the scientific evidence supporting each criterion.

A multidisciplinary nominal group consensus approach (including rheumatologists, internal medicine specialists, pulmonolo-
gists, and allergists) was established for the development of the expert consensus.

Red flags identified as suspicion signals for EGPA were categorized by organ system, manifestation, and laboratory test to
facilitate rational, evidence-based clinical review of patients presenting with eosinophilia.

Results: A total of 382 records were identified and reviewed, and 85 studies were included in the literature review (Figure 1).
From these 85 publications a total of 214 items were assessed and 40 red flags were identified as relevant to raise a suspi-
cion of EGPA. As the publications were derived from observational studies the GRADE level of evidence was low.

Figure 1. PRISMA flowchart for the systematic literature review.
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Using these 40 red flags, an evidence-based clinical checklist tool was developed for use in routine practice to raise EGPA
suspicion in patients with eosinophilia (peripheral blood eosinophil count >1 x 109/L, with no treatment that could explain
an alteration of this value) (Table 1).

Conclusion: Systematic literature review, multidisciplinary expert consensus rating and GRADE methodology has enabled,
for the first time, the identification of a comprehensive set of red flags that could be used to raise a suspicion for EGPA, pro-
viding clinicians with an evidence-based checklist tool that can be integrated into their routine practice.

Disclosure: R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6,
MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; I. Rúa-Figueroa: AstraZeneca, 5, GSK, 1, 6; R. Solans:
CSL-Vifor, 6, GSK, 1, 6; M. Cid: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, GSK, 1, 2, 6, Kininksa Pharmaceutical,
5, SCL-Vifor, 2, 6; M. Blanco: None; I. Garcia Moguel: AstraZeneca, 1, 2, 5, 6, GSK, 1, 2, 5, 6, Sanofi, 1, 2, 5, 6, Teva
Therapeutics, 1, 2, 5, 6; F. Perez Grimaldi: AstraZeneca, 6, Chiesi, 6, GSK, 6, Novartis, 6, Sanofi, 6, Teva Therapeutics,
6; A. Noblejas: CSL-Vifor, 6, GSK, 1, 6; M. Labrador: AstraZeneca, 6, GSK, 1, 6, Novartis, 6, Sanofi, 6; C. Domingo:
ALK, 1, 2, 5, 6, AstraZeneca, 1, 2, 5, 6, Chiesi, 1, 2, 5, 6, GSK, 1, 2, 6, Menarini, 12, Travel fees, Novartis, 1, 2, 5, 6,
Sanofi, 1, 2, 5, 6, Teva Therapeutics, 1, 2, 5, 6; G. espigol: CSl-Vifor, 1, GSK, 1; F. Sanchez Toril: None; F. Ortiz-
Sanju�an: Eli Lilly, 6, Grunenthal, 2, GSK, 2; E. Arismendi: AstraZeneca, 6, GebroPharna, 6, GSK, 6, Merck/MSD,

TABLE 1. EGPA suspicion red flags
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare necrotizing small-to-medium vessel
vasculitis with a relapsing-remitting course involving prodromal (various allergic reactions), eosinophilic (infiltration into
organs), and vasculitic (widespread inflammation of small and medium blood vessels) phases, with symptoms depending
on the affected organ. Using a retrospective analysis of US administrative health insurance claims data (Merative™ Market-
Scan® databases), we assessed the clinical burden of EGPA.

Methods: Patients with newly diagnosed EGPA from 2017 to 2021 with ≥12 months of continuous pre-diagnosis health
plan enrollment and ≥1 inpatient or ≥2 outpatient EGPA-related diagnoses (≥90 days apart, ICD-10-CM code M30.1) were
included. Follow-up was from date of first observed EGPA diagnosis (index date; ID) until health plan disenrollment or data-
base end. Major and non-major coexisting conditions and symptoms were analyzed in patients with EGPA and in a general
population cohort matched on demographic characteristics.

Results: In total, 236 patients with EGPA were identified (‘EGPA cohort’); 88% had commercial insurance. At ID, mean
(standard deviation [SD]) age was 50.4 (14.5) years, 88% were < 65 years, and 58% were female. Mean (SD) duration of
follow-up from ID was 21.7 (14.6) months; 26% had ≥30 months’ follow-up. Of these, 213 patients with EGPA (‘matched
EGPA cohort’) were matched to a general population cohort (‘matched general population cohort’; N=779; mean
[SD] age 50.6 [13.7] years, 90% were < 65 years, 59% were female). The most common coexisting conditions at ID in the
EGPA cohort were asthma (74% of patients), allergic rhinitis (57%), throat and chest pain (46%), and dyslipidemia (42%) (-
Table 1). After the ID, 79.2% of patients in the EGPA cohort reported ≥1 new EGPA symptom, with 31.4% experiencing a
major symptom, of which the most common was hematuria (8.1%). At ID, in the matched EGPA cohort, 44% of patients
had major symptoms, the most common of which were respiratory failure (19%), hematuria (9%), hemoptysis/alveolar hem-
orrhage (6%), and cardiomyopathy (6%). More patients in the matched EGPA cohort had a major symptom compared with
the matched general population cohort at ID (prevalence ratio 8.0 [95% confidence interval (CI) 5.8–11.1]; p< 0.001) as well
as new symptoms after ID (prevalence ratio 3.0 [95% CI 2.2–4.0]; p< 0.001) (Table 2). The symptoms with the three highest
prevalence ratios in the matched EGPA cohort versus the matched general population cohort at ID were respiratory failure
(73.1 [17.8–300.2]; p< 0.001), hemoptysis or alveolar hemorrhage (23.8 [5.4–104.5]; p< 0.001), and congestive heart failure
(21.9 [4.9–97.3]; p< 0.001).
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Conclusion: At ID, over 40% of patients with EGPA had major symptoms. New major symptoms continued to occur after
ID, with many occurring significantly more frequently than in a matched population without EGPA. These data highlight the
substantial burden of EGPA, with a large portion of symptoms within the respiratory system. Greater awareness of EGPA
symptoms is needed to ensure proper disease management between different specialties and multidisciplinary teams.

Disclosure: P. Dolin: AstraZeneca, 3, 11; D. Kielar: AstraZeneca, 3, 11; A. Shavit: AstraZeneca, 3, 11; K. Keogh:
AstraZeneca, 12, site PI for an AstraZeneca pharmaceutical trial in asthma; J. Rowell: AstraZeneca, 3, 11;
C. Edmonds: AstraZeneca, 3, 11; J. Meyers: AstraZeneca, 12, Employee of RTI Health Solutions, which received
funding from AstraZeneca to conduct the study; E. Esterberg: AstraZeneca, 12, Employee of RTI Health Solutions,
which received funding from AstraZeneca to conduct the study; T. Nham: AstraZeneca, 12, Employee of RTI Health
Solutions, which received funding from AstraZeneca to conduct the study; S. Chen: AstraZeneca, 3, 11.
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Background/Purpose: Raising awareness of eosinophilic granulomatosis with polyangiitis (EGPA), a rare necrotizing small-
to-medium vessel vasculitis, amongst clinicians is important to ensure timely diagnosis and treatment. EGPA is associated
with substantial disease burden and impact on health-related quality of life, with patients often facing a long and complex
pathway from symptom onset to diagnosis. We aimed to characterize the diagnostic journey of patients with EGPA using
a retrospective analysis of US administrative health insurance claims (Merative™ MarketScan® databases).

Methods: Patients with newly diagnosed EGPA from 2017 to 2021 with ≥12 months of continuous pre-diagnosis health
plan enrollment and ≥1 inpatient or ≥2 outpatient EGPA-related diagnoses (≥90 days apart, ICD-10-CM code M30.1) were
included. Follow-up was from date of first observed EGPA diagnosis (index date; ID) until health plan disenrollment or data-
base end. Drug therapies and outpatient visits prior to ID, specialties making incident EGPA diagnosis, time from first
observed symptom to ID, and persistent vasculitic damage were analyzed.

Results: In total, 236 patients with incident EGPA were identified; 88% had commercial insurance. At ID, mean (standard
deviation [SD]) age was 50.4 (14.5) years, 88% were < 65 years, and 58% were female. In the year before ID, 80% of
patients were receiving systemic glucocorticoids, most commonly oral glucocorticoids (OGCs; 77%), 13.6% were receiving
immunosuppressants, and 12.7% biologics. Among the 164 patients receiving prednisone, the mean (SD) daily dose was
28 (17) mg, for a mean (SD) of 3.2 (3.5) months. In the year before ID, 96% of patients had at least one outpatient visit; most
frequently family practice (50%) and internal medicine (45%). The most frequent (mean [SD]) outpatient visits were to allergy
and immunology (6.2 [8.0]), family practice (4.7 [4.2]), internal medicine (4.3 [3.6]), otolaryngology (3.7 [3.0]), and pulmonary
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disease (3.3 [4.4]). Overall, 31% and 70% of patients had their first observed EGPA diagnosis in an inpatient and/or outpa-
tient setting, respectively, which were most commonly made by acute care hospital specialists, followed by internal medi-
cine, and pulmonary disease specialists (Figure 1). The mean (SD) time from first observed EGPA symptom or organ
damage in the claims record to first observed EGPA diagnosis was 25.0 (15.0) months, with >99% of patients experiencing
symptoms or organ damage prior to their first observed diagnosis. At ID, 95% of patients had persistent damage to at least
one organ. Most patients had pulmonary damage, followed by ear, nose, and throat, and cardiovascular damage (Table 1).

Conclusion: Prior to their first observed diagnosis, most patients with EGPA were prescribed OGCs and made frequent
health care provider (HCP) visits. At the time of their first observed diagnosis, the vast majority of patients had already expe-
rienced an EGPA event/organ damage for >2 years.These data highlight that greater awareness of EGPA is needed
amongst HCPs to facilitate more rapid diagnosis, minimize organ damage, reduce exposure to therapies with harmful side
effects, and better enable a multidisciplinary approach.
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare, immune-inflammatory disorder char-
acterized by asthma, eosinophilia, eosinophil-rich granulomatous inflammation, and chronic necrotizing vasculitis of small-
to-medium-sized blood vessels. Systemic glucocorticoids (SGCs) and immunosuppressants remain the cornerstone of
treatment, even though chronic SGC use increases the risk of side effects. This retrospective analysis of US administrative
health insurance claims data (Merative™ MarketScan® databases) evaluated treatment patterns for patients with EGPA.
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Methods: Patients with newly diagnosed EGPA from 2017 to 2021 with ≥12 months of continuous pre-diagnosis health
plan enrolment and ≥1 inpatient or ≥2 outpatient EGPA-related diagnoses (≥90 days apart, ICD-10-CM code M30.1) were
included. Follow-up was from date of first observed EGPA diagnosis (index date; ID) until health plan disenrollment or data-
base end. Use of SGCs, immunosuppressants, and biologics was analyzed, including duration and dosages (for oral med-
ications). Duration of drug therapy was the period of continuous use including the estimated duration of last fill/refill.

Results: 236 patients were included; 57.6% were female and mean (standard deviation [SD]) age at ID was 50.4 (14.5)
years. Mean (SD) follow-up duration was 21.7 (14.6) months and 26.3% of patients had ≥30 months of follow up. In the
12 months before ID and at any time after ID, 92.4% of patients were prescribed a SGC (Table). Prednisone was used by
86.0% of patients, with a mean (SD) daily dose of 22.2 (12.7) mg and mean (SD) duration of 11.8 (11.5) months. Of the
236 patients, 91.1% received oral glucocorticoids (OGCs) either before or after ID, 14.0% had continuous use for
≥24 months, the mean (SD) average dose was 22.4 (13.7) mg/day, and 34.0% had a maximum dose ≥60 mg/day for a
mean (SD) duration of 1.6 (1.6) months (Figure). Mean (SD) cumulative OGC dose was 6.3 (6.3) g with 25.6% of patients
receiving ≥8 g. Among the 154 patients with at least one OGC dose >4mg/day, OGC dose was tapered to ≤4mg/day within
60 days of maximum dose and remained ≤4 mg/day for ≥60 days for 39.0% of patients, and OGC was tapered to >4
mg/day with ≥50% reduction in OGC dose and no subsequent increase in dose for ≥60 days for 18.2%; 11.0% did not
attempt to taper their dose. Immunosuppressants were used by 40.3% of patients, most commonly azathioprine (18.2%),
methotrexate (17.8%), and mycophenolate mofetil (8.1%). Mean (SD) daily dose and treatment duration were 112.4 (39.6)
mg and 10.2 (11.2) months for azathioprine, 3.4 (5.5) mg and 15.5 (14.9) months for methotrexate, and 1,644.4 (749.1)
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mg and 11.7 (11.5) months for mycophenolate mofetil. Biologics were used by 38.6% of patients, with 15.7% using a B-cell
targeting therapy (rituximab).

Conclusion: Despite the use of traditional immunosuppressants and biologics by more than one-third of patients with
EGPA, the vast majority were prescribed glucocorticoids, with many receiving OGCs for long, continuous periods, and many
with a maximum dose ≥60 mg/day. Most patients were unable to maintain reduced OGC doses during the follow-up period
suggesting there is a need for better OGC-sparing therapies.

Disclosure: P. Dolin: AstraZeneca, 3, 11; D. Kielar: AstraZeneca, 3, 11; A. Shavit: AstraZeneca, 3, 11; K. Keogh:
AstraZeneca, 12, site PI for an AstraZeneca pharmaceutical trial in asthma; J. Rowell: AstraZeneca, 3, 11;
C. Edmonds: AstraZeneca, 3, 11; J. Meyers: AstraZeneca, 12, Employee of RTI Health Solutions, which received
funding from AstraZeneca to conduct the study; E. Esterberg: AstraZeneca, 12, Employee of RTI Health Solutions,
which received funding from AstraZeneca to conduct the study; T. Nham: AstraZeneca, 12, Employee of RTI Health
Solutions, which received funding from AstraZeneca to conduct the study; S. Chen: AstraZeneca, 3, 11.
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Background/Purpose: ANCA-associated vasculitis (AAV) is a rare autoimmune disease associated with significant
morbidity. It can present at any age and treatment needs change over time. Multimorbidity is common, leading to poly-
pharmacy and increased treatment burden. Management is a complex balance of achieving effective disease control to
prevent progressive organ damage and minimizing treatment-emergent toxicities with long-term health consequences.
Revised EULAR recommendations in 2022 for the management of AAV recommend shared decision-making (SDM)
between patient and specialist, acknowledging that involving patients in decision-making enables better understanding
of patient needs and priorities and potential to improve treatment decisions. (1) As significant opportunity exists to
enhance multidisciplinary care of AAV, this expert review aims to identify opportunities to support SDM across the care
pathway.

Methods: Embase, Medline, and Cochrane Library were searched for relevant publications using terms and strategies
including variations of ANCA-associated vasculitis plus shared decision-making in titles or abstracts. Extracted data are
described without synthesis of quantitative data.

Results: Beyond the EULAR guidelines, few publications highlight the practice of, implementation of, or outcomes
associated with SDM in AAV. Barriers to implementation include lack of sufficient knowledge and communication about
the disease (owing to its rarity and few experts), uncertain prioritization of management goals, absence of proven initia-
tives in healthcare settings, lack of dedicated healthcare spaces, and poor patient health status. Central to SDM is dis-
cussion between patients and specialists on the benefits and harms of therapeutic options, leading to collaborative
management decisions based on the best available evidence. Potential approaches to meet the challenges of practical
implementation include sharing information on AAV management to help close knowledge gaps by broadening under-
standing of disease impact, key warning symptoms, and treatment-related toxicities. Support mechanisms for SDM in
AAV include use of decision aids such as the three-talk model based on choice, option and decision talk stages to
provide balanced information. Increasing use of patient-reported outcome measures may help evaluate the impact of
symptoms and interventions on patient health-related quality of life (HRQoL), and should support the choice of
treatment.

Conclusion: The implementation of SDM in AAV has the potential to increase knowledge about the disease and risks, give
patients an active role allowing for a collaborative approach and enhance the responsiveness and confidence of patients and
caregivers, supporting enhanced outcomes and improved patient HRQoL.
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Background/Purpose: In granulomatosis with polyangiitis (GPA), sinonasal inflammation can be severe and significantly
impact quality of life. Little is known about the most effective local and systemic therapies for sinonasal disease in GPA, in
part due to outcome measures which lack sensitivity to change. The Sino-Nasal Outcome Test-22 (SNOT22) is a patient-
reported outcome measure validated in chronic rhinosinusitis but it has not been well-studied in GPA. This study measured
sinonasal disease activity using the SNOT22 and the more widely-used Birmingham Vasculitis Activity Score for Wegener’s
Granulomatosis (BVAS/WG) in patients treated for active GPA.

Methods: This prospective, longitudinal cohort study included patients who met the 1990 ACR classification criteria for
GPA. Patients with active disease during enrollment and at least one follow-up visit 3 or more months later were included.
The following therapy initiations were examined: I) saline nasal rinses; II) topical nasal glucocorticoids; III) topical nasal antibi-
otics; and IV) rituximab (within the prior 6 months); patients could be in more than one group. Outcome measures included:
(a) percent of patients achieving the minimal clinically important difference (MCID) for SNOT22 of 8 as determined for chronic
rhinosinusitis; (b) percent change in SNOT22; and (c) percent of patients achieving BVAS/WG=0 for sinonasal items. For
analysis of MCID, regression models adjusted for baseline SNOT22 score and predicted values were plotted. In secondary
analyses models also adjusted for potential confounders, including prednisone, other concurrent treatments, and active
sinus disease at relapse visit.

Results: The study included 52 flares in 42 patients with GPA. 35 (83%) patients had a prior history of sinonasal involvement,
28 (67%) were PR3-ANCA positive, and mean disease duration was 2 (0-5) years. At the active visit, 37 (70%) visits had
active sinonasal involvement, and mean SNOT-22 score was 27 (IQR 4,15). New medications prescribed included:
30 (58%) saline nasal rinse, 9 (18%) topical nasal glucocorticoids, 4 (8%) topical nasal antibiotics, and 8 (15%) rituximab.
For topical nasal glucocorticoids, new initiation vs. no initiation was associated with a greater probability of achieving an
MCID for SNOT22 (OR 8.5 [95% CI 1.3, 55.6], P-value 0.026) (Figure 1). For saline nasal rinse, new initiation vs no initiation
was associated with a greater percent change in SNOT22 (coefficient -0.60, [95% CI -1.17, -0.04], P= 0.037) (Figure 2).
Results remain statistically significant even after adjusting for confounders. No significant changes were seen between any
treatment groups when using the sinonasal items on BVAS/WG (Figure 3).
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Figure 1: Proportion of patients with active GPA who achieved MCID of SNOT22 after new initiation of treatment. Bar graphs showmean (95% CI) of
probability of achieving the minimal clinically important difference (MCID) of the Sino-Nasal Outcome Test 22 (SNOT22) score. Four treatments were
analyzed separately so each patient contributed to each analysis and were categorized based on no initiation of treatment (-) vs initiation of treatment
(+). Four medications were evaluated: saline nasal rinse (blue), topical nasal glucocorticoids (orange), topical nasal antibiotic (green), and rituximab
within the prior 6 months (RTX; black). Logistic regression models adjusted for baseline SNOT22 score at time of active disease. * P < 0.05.

Figure 2: Percent change in SNOT22 score after initiation of new treatment for active granulomatosis with polyangiitis. Bar graphs show mean
(95% CI) percent change in Sino-Nasal Outcome Test 22 (SNOT22) score between active and follow-up visits. Four different treatments were ana-
lyzed separately so each patient contributed to each analysis and were categorized based on no initiation of treatment (-) vs initiation of treatment
(+). Four medications were evaluated: saline nasal rinse (blue), topical nasal glucocorticoids (orange), topical nasal antibiotic (green), and rituximab
within past 6 months (RTX; black). * P < 0.05.
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Conclusion: In GPA use of a patient-reported outcome measure of sinonasal symptoms (SNOT22) enabled detection of
response to topical nasal therapies. Specifically, use of saline nasal rinse and topical nasal glucocorticoids were associated
with improvement in sinonasal symptoms. In contrast, treatment response was not detected when using the BVAS/WG, sug-
gesting that SNOT22 may have more responsiveness and convergent validity when assessing sinonasal disease in GPA.

Disclosure: R. Yang: None; E. Romich: None; S. Banerjee: None; N. Amudala: None; P. Merkel: AbbVie/Abbott,
5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta,
2, CSLBehring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant,
2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda,
2, 5, UpToDate, 9, Visterra, 2; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceuticals, 5; R. Rhee: None.
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Figure 3: Proportion of patients with sinonasal disease activity according to BVAS/WG after initiation of new treatment for active granulomatosis
with polyangiitis. Bar graphs show percentage (95% CI) of patients who had new/worsening or persistent sinonasal activity according to the
BVAS/WG. Four different treatments were analyzed separately so each patient contributed to each analysis and were categorized based on no
initiation of treatment (-) vs initiation of treatment (+).. Four medications were evaluated: saline nasal rinse (blue), topical nasal glucocorticoids
(orange), topical nasal antibiotic (green), and rituximab within the prior 6 months (RTX; black). No statistically significant differences were found
among the four treatment comparisons.
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA, formerly Churg-Strauss) belongs to the group
of anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitides (AAV). There are no recent data on the epidemiology
and outcome of EGPA in France.

Methods: Patients with EGPA were identified from 2013 to 2019 for the epidemiological objective and from 2012 to 2016
for the longitudinal analysis in the French National Health System database, which covers 98% of the French population.
To be included, patients had to be affiliated to the general health insurance system and either have full coverage for EGPA
(ICD-10 code M30 Polyarteritis nodosa and related conditions or M301 Periarteritis with pulmonary involvement [Churg-
Strauss]) or have been hospitalised for EGPA (ICD-10 code M301 only). A sensitivity analysis was also performed on a pop-
ulation restricted to patients who had at least 3 courses of oral glucocorticoids in the year after diagnosis.

Results: There were 7,238 subjects in the main analysis and 3,328 subjects in the sensitivity analysis, corresponding to a
prevalence of 85.3 cases/million and 38.4 cases/million, respectively. There were 1,650 and 1,035 new cases/year in the
main and the sensitivity analysis, corresponding to an incidence of 3.5 and 2.1 cases/million/year, respectively. In the inci-
dent case population (main analysis), the mean age was 61.7 ± 17.4 years, with 57.1% of females; the mean duration of
follow-up was 60.1 ± 22.3 months.

The mean duration of oral glucocorticoids was 45.6 months and 53.1 months in the main and sensitivity analyses, respec-
tively. The mean monthly dose of glucocorticoids during the first 6 months was 449.5 mg (i.e. 15 mg/d) in the main analysis
and 693.9 mg (i.e. 23.1 mg/d) in the sensitivity analysis, while it gradually decreased to reach a plateau from the 3rd year and
until the 8th year of follow-up, with a mean monthly dose of glucocorticoids during these years of approximately 135 mg
(or 4.5 mg/d) in the main analysis and 190 mg (or 6.3 mg/d) in the sensitivity analysis.

During follow-up, 62.6% of patients in the main analysis and 69.1% of patients in the sensitivity analysis had at least one
complication or new comorbidity, the most common being osteoporosis (21.6% and 31.4%, respectively), followed by arte-
rial hypertension (20.7% and 21.7%), arrhythmia (14.6% and 15.2%) and diabetes (10.9% and 12.2%).

The age- and sex-standardized mortality rate of EGPA was 11.3/1000 patients (main analysis) and 9.7/1000 (sensitivity
analysis), compared with 9.2/1000 patients in the general population. At 5 years, the rate of hospitalization for asthma exac-
erbation was 10.2% (8.7-11.8), and the rate of EGPA relapse was 69.3% (66.9-71.6).

Conclusion: The incidence of EGPA estimated in a large population is consistent with previous estimates but prevalence
seems to be higher. This comprehensive study of treatments and complications highlights the extensive and prolonged
use of oral corticosteroid therapy. Complications are common and include osteoporosis, hypertension, cardiac arrhythmias,
and diabetes. Overall survival of EGPA is excellent but relapses are still frequent, suggesting that the burden of disease
remains high.
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Background/Purpose: Central nervous system (CNS) involvement is rare in ANCA associated vasculitis (AAV). On the other
hand, AAV patients may develop complications or other conditions that mimic CNS involvement. We aimed to present the
clinical, laboratory and imaging features of our AAV patients with CNS involvement and conditions other than CNS involve-
ment that caused neurologic symptoms.

Methods:We surveyed the charts of 430 AAV patients in order to identify patients who were evaluated for neurologic symp-
toms suggesting CNS involvement. We extracted data on their demographics, types of AAV, neurologic symptoms, final
diagnoses after neurologic work-up and their outcome.

Results: Of 430 AAV patients, 61 patients (14%) (41 GPA, 11 MPA, 9 EGPA; 27 women, 34 men; mean age: 51.6±15.4)
with neurologic symptoms were identified. Among these, the cause of neurologic symptoms was CNS involvement of
AAV in 7 patients (data summarized in Table 1), other AAV manifestations in 30, and secondary complications mimicking
CNS involvement in 15 patients, whereas neurologic work-up did not lead to an underlying condition in 9 (Table 2). Among
the 61 AAV patients with neurologic symptoms, the most common neurologic symptom suggesting CNS involvement was
headache (n=20), followed by muscle weakness (n=17), numbness (n=17), and visual impairment (n=16). At the time of
the occurrence of neurologic symptoms, all patients had active disease [median (IQR) BVAS=11.9 (7-15)]. 14 patients
(22.9%) had accompanying peripheral nervous system (PNS) involvement. Regarding the outcomes, 6 of the 7 patients with
CNS involvement of AAV recovered with sequelae, whereas one patient completely recovered. Among the 30 patients with
other AAVmanifestations causing neurologic symptoms, 21 recovered without sequela while the remaining 9 recovered with
sequela despite treatment. Finally, among the 15 patients with conditions mimicking CNS involvement of AAV, one patient
with spondylodiscitiscomplicated with aortic pseudoaneurysm, one with septic emboli and one with diabetic ketoacidosis
complicated with pneumosepsis had died, one patient withskull base osteomyelitis recovered with a sequela of blindness,
and the remaining patients recovered without sequela.

Conclusion: CNS involvement was uncommon, observed in only 1.6% of our 430 AAV patients. AAV manifestations other
than CNS involvement such as ocular, orbital and nasopharyngeal involvement, as well as complications like infections and
cardiovascular disease, may mimic CNS involvement in patients with AAV. These non-CNS entities account for almost 75%
of the causes for any neurological symptom among AAV patients.
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Table 1. Demographic features of the patients and causes for neurologic sign or symptoms
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Table 2. Management and outcome of 7 AAV patients with CNS involvement
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Background/Purpose: The management of severe ocular involvement in Behçet’s disease (BD) is an important issue with
major functional implications due to the risk of blindness. In patients with severe ocular involvement, TNF-alpha blockers
have been shown to be a rapid and effective therapeutic option for controlling the disease. Once complete remission of ocu-
lar involvement has been achieved, there is a risk of relapse and potential blindness. We aimed to describe the therapeutic
strategies used and to identify factors associated with ocular relapse.

Methods: This French, multicenter, retrospective study was conducted using a standardized data collection form over a
2-year period and included adults with Behçet’s disease presenting with severe ocular involvement (posterior uveitis, retinal
vasculitis, macular involvement). Patients’ systemic and ocular characteristics were compared using Student’s t-tests, Chi-2
tests and Fischer tests, as appropriate. Variables associated with the risk of relapse were assessed using Cox proportional
hazards models and adjusted for potential confounders.

Results: A total of 119 patients were included in this study (male/female ratio of 2.1, median age 34 (28-43) years). Severe
ocular involvement was the first manifestation of BD in 101 (88%) patients. Fifty percent of patients were active smokers at
the time of ocular involvement.

Severe ocular involvement consisted of posterior uveitis in 108 (91%) patients, retinal vasculitis in 86 (72%) cases, and mac-
ular involvement was found in 32 patients (34%).

Oral glucocorticoids therapy was initiated in 114 (97%) patients at a median dose of 60 mg per day (IQR 50-70), preceded
by pulses of methylprednisolone in 54/110 (49%). In combination with systemic and/or topical corticosteroid therapy,
91 patients (76%) received at least one immunosuppressive and/or immunomodulatory treatment: azathioprine (n=62),
TNF-alpha blockers (n=36), cyclophosphamide (n=13), mycophenolate mofetil (n=6), interferon-alpha (n=6) or methotrexate
(n=5). Colchicine was prescribed in 85 patients (71%).

Characteristics and therapeutic management according to whether the presence or absence of macular involvement or the
presence or absence of retinal vasculitis did not show any difference.

At the end of the first line of treatment, 99/119 patients (87%) achieved remission, and 52 of them (53%) relapsed during
follow-up.

Remission and relapse rates were similar between patients with and without macular involvement and with and without ret-
inal vasculitis. After achieving remission, the risk of relapse was significantly associated with active smoking (adjusted HR
1.92 (1.02-3.61)) and was lower in those who received prolonged glucocorticoids (adjusted HR 0.3 (0.16-0.55)), colchicine
(adjusted HR 0.43 (0.22-0.83)), and anti-TNF-alpha (adjusted HR 0.5 (0.25-0.99)).

Conclusion: Among patients with Behçet’s disease and severe ocular involvement, the risk of ocular relapse was reduced
by prolonged glucocorticoid therapy, systematic use of colchicine, and TNF-alpha blockers. Active smoking was associated
with an increased risk of relapse, supporting the need for tobacco cessation in patients with Behçet’s disease and severe
ocular involvement.
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Background/Purpose: Controlled studies have shown that radiographic sacroiliitis was not increased in Behçet syndrome
(BS), compared to other inflammatory diseases. However, gastrointestinal involvement of Behçet syndrome (GIBS) shares com-
mon features with inflammatory bowel disease which, in turn, can be associated with spondyloarthritis (SpA). We wanted to see
whether GIBS patients have an increased frequency of radiographic sacroiliitis or non-radiographic axial spondyloarthropathy
(nr-AxSpA) compared to BS patients with only mucocutaneous and/or joint involvement with no major organ involvement.

Table. Demographics and clinical characteristics
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Methods: We included 71 GIBS patients and 76 consecutive BS patients without major organ involvement. Patients were
screened for axial spondyloarthritis (axSpA) using the Assessment of Spondyloarthritis International Society (ASAS) criteria.
First they were questioned for chronic back pain, defined by ASAS as the presence of chronic back pain for more than
3months and an age at onset of < 45 years. Patients with chronic back pain were questioned for other spondyloarthritis fea-
tures and tested for HLA-B27 status, CRP levels and X-ray and magnetic resonance imaging of the sacroiliac joints. All
radiologic images were evaluated independently and blind bytwo radiologists.

Results: Chronic back pain was reported by 30 (42%) GIBS patients and 25 (33%) BS patients with only mucocutaneous
and/or joint involvement (p=0.24). Five (7%) GIBS patients and 4 (5%) controls met ASAS criteria for axSpA (p=0.74). Only
1 GIBS patient had radiographic axSpA (also termed ankylosing spondylitis), whereas 4 GIBS patients and 4 patients among
the controls had nr-AxSpA. HLA B27 was positive in 3 (4%) of the GIBS patients and in 5 (7%) of the controls (p=0.72). There
were no significant differences between the groups regarding other SpA features of the ASAS criteria (Table).

Conclusion: The frequency of axSpA in GIBS patients was not found to be higher than that in BS patients who have only
mucocutaneous and/or joint involvement. This finding further suggests that, despite certain clinical similarities between GIBS
and Crohn’s disease, different disease mechanisms may be involved.
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Background/Purpose: Gastrointestinal involvement of Behçet’s syndrome (GIBS) may require surgery in up to one third of
the patients. We aimed to investigate the clinical characteristics, treatments, and long-term prognosis of GIBS patients who
underwent abdominal surgical interventions.

Methods: We conducted a retrospective chart review of all Behçet syndrome (BS) patients recorded between 1978 and
2022 to identify those with GIBS who had undergone abdominal surgery for GIBS. Data were collected regarding demo-
graphics, type of interventions, treatment, recurrences, and outcomes. Relapse was defined as the presence of endoscopic
or clinical activity with a positive fecal calprotectin test following bowel resection.
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Results: Among our 11,200 BS patients, 119 (1%) had GIBS, and 27 (24%) of these GIBS patients (19 male, mean age:
49 ± 11 years) had undergone abdominal surgery (Table). BS was already diagnosed at the time of gastrointestinal involve-
ment in 19 (65%) patients while 10 were diagnosed with BS with the development of gastrointestinal involvement. All except
1 patient who underwent ileocecal resection due to refractory disease, were diagnosed with GIBS following abdominal sur-
gery. Perforation (n=18, 62%) and massive hematochezia (n=6, 21%) were the main reasons for surgery. The type of surgery

Figure. Relapse-free survival of patients who used postoperative immunosuppressive vs who did not

Table. Demographic and characteristics of the patients
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was bowel resection in 25 patients, primary closure in 2 and diagnostic laparotomy in 2 patients. Two patients with refractory
GIBS had died due to extensive vascular involvement (n=1) and secondary amyloidosis (n=1). Among the 25 patients who
underwent bowel resection, 14 (56%) experienced a relapse during a median follow-up of 24 (IQR: 1.75-36) months. Of
these 14 patients, 12 had only one relapse. At the time of relapse, 4 (29%) patients required a reoperation. The remaining
11 patients did not experience any relapses during a median follow-up of 13 (IQR: 10-22) months. Postoperative azathio-
prine treatment was initiated in 11 patients, with 3 of them also receiving a TNF inhibitor. Three of these 11 patients experi-
enced a relapse while among the 14 patients who did not receive postoperative immunosuppressive treatment, 11 had a
relapse (27% vs 79%; p=0.01). The use of postoperative immunosuppressive treatment was associated with a reduced risk
of relapse (OR: 0.10; 95%CI: 0.016-0.644). Moreover, time to relapse was significantly longer in patients who received post-
operative immunosuppressive treatment compared to those who did not (p=0.013, log-rank test, Figure)

Conclusion: GIBS may presently acutely with perforation or severe bleeding requiring surgery, as the first manifestation. In
this cohort 24% of GIBS patients required abdominal surgery and all except one were diagnosed with GIBS following the
surgical procedure. Approximately 50% of the patients experienced a relapse, with most relapses occurring within 3 years.
Among the patients who relapsed, 30% required reoperation. The use of immunosuppressive treatment after surgery
showed a significant protective effect, reducing the risk of relapse by 90%.
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Background/Purpose:Monoclonal antibody tumor necrosis factor alpha inhibitors, particularly infliximab and adalimumab,
are the most commonly used biological agents in the treatment of Behçet’s syndrome (BS). Treatment response may show
variability across organ manifestations of BS. We aimed to determine the frequency of de novo manifestations during adali-
mumab (ADA) treatment.
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Methods: We conducted a chart review of 285 BS patients who received ADA in our Behçet Disease Research Center.
Demographic data, reasons for initiating ADA, concurrent medications, previous treatments, and treatment outcomes were
recorded. We defined de novo manifestations as new BSmanifestations that had not manifested prior to the initiation of ADA
treatment. For patients with vascular involvement, a new vascular event at another vessel was also considered as a de novo
manifestation.

Demographics, characteristics, de novo manifestations and treatment of de novo manifestations of 12 patients
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Results: The main reasons for ADA use among our 285 patients were uveitis in 100 patients (35%), vascular involvement in
70 (%25), arthritis in 56 (%20), mucocutaneous involvement in 39 (%14), parenchymal central nervous system involvement in
8 (%3), and gastrointestinal involvement in 9 (%3). Among these patients, 12 (4%) developed a de novomanifestation. De novo
manifestations that occurred in 12 patients were vascular involvement in 5 patients, arthritis in 3, anterior uveitis in 2, and paren-
chymal central nervous system involvement in 2. The primary reasons for ADA treatment were vascular involvement in 3, arthri-
tis in 3, uveitis in 3, and mucocutaneous involvement in 2 of these 12 patients. Among these 12 patients, 8 (61%) were using
concomitant conventional immunosuppressive treatment at the time of occurrence of de novo manifestations.

Treatment with ADA was intensified in 3 patients by shortening the intervals to 1 week, along with the addition of high dose
glucocorticoids in one patient. In the 3 patients, ADA was switched to another agent (infliximab in 2 patients, certolizumab in
1 patient). Only glucocorticoids were added in two patients, azathioprine along with high dose corticosteroids in one patient
and colchicine in one patient. Two patients who had developed anterior uveitis were initiated topical treatment (Table).

Conclusion: De novo manifestations occurred in 4% of BS patients treated with adalimumab. Majority of these (75%) were
major organ involvement, mainly vascular involement. None of the patients developed posterior uveitis, the 2 patients with
uveitis developing during ADA had anterior uveitis that was controlled with topical agents.

Disclosure: S. Esatoglu: None; O. Sonmez: None; D. Ucar: None; E. Kaymaz: None; Y. Ozguler: None; S. Ugurlu:
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Background/Purpose: A considerable number of patients with Behçet’s syndrome (BS) have vitreous cells (VC) on slit lamp
examination at the time of diagnosis. However, the prognostic importance of VC and their association with the development
of posterior uveitis (PU) requiring immunosuppressive treatment is unknown. We aimed to determine the prognostic impor-
tance of VC in BS patients.

Methods: The charts of 572 consecutive BS patients fulfilling ISG criteria who were registered between 2010 and 2012
were reviewed. At baseline visit 164 patients had VC in one or both eyes. Among the remaining patients, 229 had no eye
involvement, 116 patients had bilateral pan or posterior uveitis, 14 had unilateral pan or posterior uveitis and no eye involve-
ment in the other eye, 20 had isolated anterior uveitis, and 29 had insufficient data in their medical records. Among the
164 patients with VC, 110 patients with a follow-up of ≥2 years were included in this study (Figure).
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Results: At baseline, among the 110 included patients (68 men, mean ± SD age: 31±9 years), 61 had VC in both eyes,
34 had VC in only one eye, and 15 had VC in one eye and PU in the other eye. There was anterior uveitis (AU) in addition
to VC in the same eye in 13 patients at baseline.

New PU developed in 26 (24%) patients during a mean follow-up of 1.9±1.1 years. Seven patients that developed PU in the
eye with VC had had PU in the contralateral eye at baseline. This means 7 of 15 patients with VC in one eye and PU in the con-
tralateral eye developed bilateral PU despite treatment. Two of these 7 patients had developed AU before they developed
PU. Additionally, 6 patients that developed PU in the eye with VC had anterior uveitis in the same eye at baseline (Figure).

Multivariate logistic regression analysis showed that the presence of both VH and AU in the same eye at baseline (OR, 3.75,
95% CI; 1.07-13.18) and the presence of VH in one eye and PU in the other eye at baseline (OR, 3.86, 95% CI; 1.19-12.60)
were the independent risk factors for the development of PU in patients with VH. Age at diagnosis, sex, and the use of immu-
nosuppressive medications during the first 3 years of follow-up were not associated with the development of PU.

Conclusion: Careful follow-up is required for patients with VC since one quarter developed PU within 2 years. The presence
of PU in the contralateral eye and AU in the same eye are risk factors for the development of PU in patients with VC.

Disclosure: D. Ucar: None; B. Bircan: None; N. Rustamli: None; B. Batu Oto: None; V. Hamuryudan: None;
S. Esatoglu: None; G. Hatemi: None.

Figure. Flowchart of the patients
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Background/Purpose: Cystoid macular edema (CME) is the leading cause of blindness in non-infectious uveitis. One of the
most frequently associated conditions is Behçet’s disease (BD) (1-3). The objective is to compare efficacy and safety of Ada-
limumab (ADA), Infliximab (IFX) and Certolizumab (CZP) in CME refractory due to BD.

Methods: Multicenter study of patients with CME secondary to BD refractory to glucocorticoids (GC) and at least
1 conventional immunosuppressant. All patients had CME (OCT >300μ) at baseline. From baseline up to 2 years of
follow-up, the evolution of macular thickness (μm), visual acuity (BCVA), anterior chamber (AC) cells, vitritis and GC-
sparing effect was analyzed to assess the efficacy of ADA, IFX and CZP. Statistical analysis was performed with IBM
SPSS Statistics v.23.

Results: Fifty patients (78 eyes) were evaluated. Twenty-five patients were treated with ADA, 15 with IFX and 10 patients
received CZP. No significant differences in demographic parameters were identified in all groups. However, patients in the
CZP group had a significantly longer time from diagnosis to drug initiation (75 [36-120] vs 30 [12-82] vs 15 [8-60] months;
p=0.04) and had received a greater median [IQR] number of biological treatments (2 [0.75-3] vs 0 [0-0] vs 0 [0-0]) than the
ADA and IFX groups. In CZP group, ADA and IFX were used previously in 7 patients. ADA was used in combined therapy
in 64%, IFX in 66.7% and CZP in 70% of patients (p=0.94) (TABLE).
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Concerning efficacy outcomes, a rapid and maintained improvement in macular thickness was observed after 2 years of
follow-up in three groups with no statistically significant differences between them (FIGURE). Improvement in BCVA, AC
cells, vitritis and a GC-sparing effect was also noted. No serious adverse events were observed in IFX and CZP group.
One case of pyelonephritis was reported in the ADA group.

Conclusion: ADA, IFX and CZP are effective and safe in refractory CME due to BD. CZP appears effective even in patients
with inadequate response to ADA and/or IFX.

Disclosure: N. Barroso-Garcia: None; J. Martin-Varillas: None; L. Sanchez-Bilbao: None; I. Ferraz Amaro: AbbVie/
Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; V. Calvo Río: None; A. Ad�an: None; I. Hernanz-Rodriguez:
None; E. Beltran-Catalan: None; D. Diaz-Valle: None; M. Hernandez-Garfella: None; L. Martinez-Costa: None;
M. Diaz-Llopis: None; J. Herreras: None; O. Maiz-Alonso: None; I. Torre-Salaberri: None; A. Atanes Sandoval:
None; S. Insua-Vilariño: None; R. Almodovar: None; P. Fanlo-Mateo: None; J. De Dios: None; A. Garcia-Aparicio:
None; S. rodriguez-Montero: None; V. Jovani: None; P. Moya: None; E. Peña Sainz-Pardo: None; J. Hernandez:
None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD,
6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Behcet’s syndrome (BS) is an autoimmune disease characterized by recurrent mucocutaneous
ulcerations, vascular and nervous system involvement. While there have been a lot of researches proving that immune cells
play a vital role in rheumatic disease, opinions on the effect of different immune cell subsets on BS is inconsistent. Therefore,
we performed this real-world study to investigate the changes in the levels of several immune cell subsets in BS, and the cor-
relation between the levels of different immune cell subsets and clinical features in patients with BS.

Methods: This is a retrospective, single-center study conducted in Beijing. We enrolled a total of 136 patients diagnosed
with BS in rheumatology and immunology department of Peking University People’s Hospital from 2018 to 2021 and
114 healthy controls (HCs) in this study. All patients met the International Criteria for Behcet’s Disease (ICBD). The levels of
peripheral immune cells, including CD4+ T lymphocytes, CD8+ T lymphocytes, B lymphocytes, NK lymphocytes, several
subsets of CD4+ T lymphocytes and several subsets of Treg cells were analyzed by flow cytometry. Wilcoxon rank test, stu-
dent’s t-test and Logistic regression analysis were used and a P-value < 0.05 was considered statistically significant.

Results: Compared with HCs, the absolutely numbers of CD4+ T lymphocytes, B lymphocytes and NK lymphocytes were
decreased in BS patients. Among CD4+ T lymphocytes, the proportion of IFN-g, IL-2 and IL-4 producing lymphocytes, fol-
licular helper T cells and Foxp3+ Tregs were significantly elevated, while TNF-a producing lymphocytes, Naïve Th cells and T
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effectors were significantly decreased in BS patients. (P< 0.05) There was a significant decrease in the absolute number
(7.91[ 3.69, 14.92] vs 12.56[ 8.39, 18.15], P< 0.001), proportion of CLA+ Tregs among CD4+ T lymphocytes (1.18[ 0.61,
1.91] vs 1.61[ 1.78, 2.15], P=0.001) and CD4+ regulatory T cells (14.65[ 8.93, 21.63] vs 20.55[ 14.60, 28.43], P< 0.001)
in BS patients. We observed that BS patients with arterial aneurysm had lower proportion of CLA+ Treg among Tregs
(10.67±5.92 vs 16.90±9.80, P=0.019) compared with those without arterial aneurysm and patients had nervous system
involvement had higher proportion of CLA+ Treg among Tregs (20.95[ 16.63, 26.85] vs 13.00[ 8.00, 20.60], P=0.001) than

Comparation of different subsets of immune cells in BS patients and HCs

Comparison of CLA+Treg count, proportion of CLA+Treg among CD4+T cells and among Treg cells in BS patients and HCs

Multivariate Logistic regression analysis of Neurological subtype Behcet’s syndrome patients
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patients without that manifestation. Multivariate Logistic regression analysis showed that decreased level proportion of CLA+

Treg among Tregs was a protective factor of nervous system involvement in BS patients ( b=0.102, SE=0.037,Wald=7.518,
P=0.006, OR=1.107, 95%IC: [ 1.029, 1.190]). The proportion of CLA+ Treg among Tregs in 11 BS patients of 14 was ele-
vated after treatment of corticosteroids and immune suppressor.

Conclusion: BS patients have a decreased level of CLA+ Treg than HCs. Decreased CLA+ Treg may be a protective factor
of nervous system involvement in BS patients. BS patients’ level of CLA+ Treg can be elevated after treatment.

Disclosure: J. Li: None; F. Sun: None; W. Zhou: None; T. Liu: None.

Abstract Number: 1561

Clinical Features and Quality of Life of Japanese Bechet’s Disease Patients
with Arthritis: A Japanese Monocentric Study

Koichi Sugihara1, Risa Wakiya2, Yusuke Ushio3, Shusaku Nakashima2, Hiromi Shimada2, Taichi Miyagi4, Kanako Chujo5,
Ryoko Kagawa3, Hayamasa Yamaguchi3, Tomohiro Kameda2 and Hiroaki Dobashi6, 1Kagawa University, Miki-cho, Kita-
gun, Japan, 2Division of Hematology, Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty
of Medicine, Kagawa University, Kagawa, Japan, 3Division of Hematology, Rheumatology and Respiratory Medicine,
Department of Internal Medicine, Faculty of Medicine, Kagawa University, Miki-cho, Kita-gun, Japan, 4Division of
Hematology, Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty of Medicine, Kagawa
University, Kidagun, Japan, 5Kagawa University, Miki, Kita District, Kagawa, Japan, 6Kagawa University, Kagawa, Japan

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Arthritis is positioned as one of the main symptoms in Behcet’s disease (BD), and it is a relatively fre-
quent symptom that is observed in about 57% of patients in Japan. Arthritis associated with BD is considered to be impor-
tant domain affecting the patient’s QOL same as oral ulcers. However, few reports have compared the clinical symptoms
and QOL of BD patients with and without arthritis. This study aims to clarify the correlation between arthritis and other clinical
manifestations of BD, which affect the patient’s QOL in Japanese patients with BD.

Methods: Sixty-six BD patients treated at Kagawa University Hospital for more than 6 months and who visited the hospital
from January to October 2022 were included in this retrospective study. We divided these patients into with (arthritis group)
or without arthritis (non-arthritis group), and evaluated clinical symptoms, disease activity, and patient quality of life. Patient’s
global assessment(PGA), Evaluator’s global assessment (EGA) and Behcet’s disease current activity form (BDCAF) were
used as indices of disease activity. Behcet’s disease quality of life scale (BDQOL) was used to assess patient QOL. Statistical
analysis was performed using JMP® Pro 16.1.0 software (SAS Institute, Cary, NC, USA).

Results: Arthritis was observed in 48.5% of patients. No significant difference in patient characteristics was observed
between two groups. Activity of arthritis in arthritis group evaluated by SDAI, CDAI and DAS-28CRP was low to moderate
(Table 1). The frequency of oral ulcers were significantly higher in arthritis group than in non-arthritis group. Although skin
lesions tended to be detected in arthritis group more than non-arthritis group, there was no significant difference between
two groups. Among the skin domain, papulopustular lesion tended to be observed more frequently in arthritis group
(Table 2). EGA and BDCAF were significantly higher in arthritis group. Although PGA and BDQOL were higher in arthritis
group, the difference was not significant between two groups (Figure 1).
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Conclusion: Japanese BD patients with arthritis tended to be complicated with mucocutaneous lesions. In addition, arthritis
may affect overall disease activity and QOL in patients with BD, even if its activity is low to moderate. Because this study was
a small, single-center, observational study, further research is needed to clarify the relationship between clinical feature and
QOL in BD patients.
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Background/Purpose: Behcet’s disease (BD) is a vasculitis with both thrombotic and bleeding complications which can
make management challenging. Thrombosis is due to direct vascular inflammation, and thus guidelines emphasize immuno-
suppression (IS) as the mainstay of treatment [1] rather than anticoagulation (AC). BD is most prevalent in the Mediterranean
region and East Asia [2]. Countries may vary in management of BD coagulopathy, possibly due to differences in prevalence
of BD [1]. Our study objective is to explore management of BD coagulopathy in a racially diverse population, and we com-
pared clinical features of BD patients on anticoagulation to those not on anticoagulation.
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Methods: After institutional review board (IRB) approval, we queried Montefiore Medical Center electronic medical record
and the clinical looking glass databases to identify patients with a diagnosis of BD aged 16 years and older who met Inter-
national Criteria for Behcet’s Disease (ICBD). We performed a retrospective chart review and analyzed the results using
two sample t-tests for continuous variables and Fisher’s exact tests for categorical variables.

Results: We identified 26 patients with BD. Among them, 46% were Hispanic, 39% were Black, 8% were Asian, and 8%
were Middle Eastern. A total of 10 patients had vascular manifestations of BD [Figure 1], out of which 8 had thrombosis.
Of those patients with thrombosis, 7 were both on IS and AC, and 1 was on IS alone. Of the 7 patients who were on AC,
3 were on AC for less than 1 year, 4 were on AC for more than 1 year. Two patients suffered from both bleeding and throm-
botic complications of BD. No patients were identified to have pulmonary artery aneurysm. Out of the 8 patients with throm-
bosis, 2 patients were noted to have hypercoagulable diseases– one had protein C and protein S deficiency, and another
had protein S deficiency.

Table 1: Comparison of clinical features Behcet’s disease patients on anticoagulation versus not on anticoagulation
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Conclusion: We compared the clinical features of BD patients on anticoagulation to those not on anticoagulation, and we
found that unless there was a thrombotic event, patients were not initiated on AC [p< 0.0001]. Among our patients, 31%
experienced thrombosis, and 25% of these patients experienced a bleeding event related to BD. The majority of our patients
with thrombosis were treated with both IS and AC, though one patient with thrombosis was given IS alone. We found deci-
sions on AC use considered presence of other hypercoagulable disorders, severity and location of clot, clot recurrence, pul-
monary artery aneurysm screening, and history of major bleed. Our study suggests that while the mainstay of treatment for
BD coagulopathy remains IS, each individual’s clotting and bleeding risk should be evaluated when considering AC. If
patients have recurrent clotting despite IS, they should also be screened for hypercoagulable disorders and pulmonary
artery aneurysms if AC is considered to avoid untoward outcomes.

Disclosure: S. Mian: None; T. Meisel: None; H. Md: None; X. Xie: None; T. Tanner: None; A. Kumthekar: None;
B. Ayesha: None.

Table 2 - Management of Behcet’s disease patients with thrombosis

Figure 1: Vascular manifestations of Behcet’s disease
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Background/Purpose: Behçet’s disease (BD) is characterized by great clinical heterogeneity. The therapeutic strategy for
BD could be tailored to the specific needs of the patient, based on clinical phenotypes, as we often find refractory cases with
overlapping of different clinical manifestations. Eular recommendations on the management of BD were updated in 2018
and did not include methotrexate (MTX) as a therapeutic strategy, despite being a widely used drug in Rheumatology.
OBJECTIVES: To describe the efficacy and safety of MTX treatment in patients diagnosed with BD.

Methods:We performed a multicentre retrospective observational study that included 68 BD patients (ICBD 2013) on MTX
treatment. The indication of MTX was based on the criteria of the treating physician with the informed consent of the patient.
Statistical analysis was performed by T-test and Fisher’s exact test to compare quantitative and qualitative variables. Values
of p < 0.05 were considered statistically significant.

Results: 68 patients diagnosed with BD and treated with MTX was evaluated, 53%women, 94% caucasians, with a median
age of 39.7 (33.7-42.8) years and 3.6 (1.5-15.7) years of disease progression at MTX onset. Table I summarises the main
general and clinical features at baseline. Previously to MTX, patients had received colchicine (95.6%), oral glucocorticoids
(80.9%, maximum median dose of 20 [10-30] mg/day), hydroxychloroquine (17.7%) and csDMARDs (35.8%). In addition,
6 patients had received apremilast and 13 had received bDMARDs. MTX was started due to joint phenotype (54.4%), refrac-
tory oral and/or genital aphthosis (35.3%) and ocular involvement (8.8%). The mean dose of MTX was 12.6±3.6 mg/week.
Survival at 3, 6 and 12 months was 94% (61/68), 84% (57/68) and 68% (42/68). The median duration of MTX was 26.8
(8-71.3) months, and treatment was discontinued in 43 patients (63.2%) (Table II).

To assess efficacy, patients who presented early intolerance or adverse effects (< 6 months) were eliminated (7/68).46% of
patients (28/61) received MTX for joint involvement and 54% of patients (33/61) for other reasons. Those who received treat-
ment for arthritis had a higher response rate (24/28) compared to those who received MTX for other clinical manifestations
(19/33) (p=0.016). There were no significant differences between these two groups in terms of maximum dose of methotrex-
ate or the use of concomitant biologic therapy.

Conclusion: Despite not being included as a therapeutic strategy in the latest Eular 2018 recommendations, methotrexate
appears to be an effective treatment in patients with BD, especially against the articular phenotype, with a good safety
profile.

1 Median (IQR), or number (%); 2 At the start of MTX; 3 Others: thalidomide, leflunomide, salazopyrin, dapsone.
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Background/Purpose: The diagnosis of Behçet’s disease (BD) is mainly based on multi-systemic clinical manifestations
after ruling out other potential causes. There is no specific diagnostic feature for BD. Therefore, the diagnosis may be a chal-
lenge in patients especially those presenting with only major organ involvement. The development of other disease manifes-
tations to make a definite diagnosis can sometimes take months and even years and disease can remain clinically limited
lifelong in some patients. In this group of patients, the term incomplete or suspected BD was used especially in Japanese
Criteria, also possible BD was defined in recent ICBD Classification Criteria. Diagnosis is made by ’expert opinion’ according
to the presence of specific clinical manifestations of BD. We recently published the first controlled Doppler US study showing
increased venous wall thickness (VWT) of lower extremity veins in male BD patients, and suggested that the cut-off value

Table 1: Baseline characteristics of patients with suspected Behçet’s Disease and healthy controls
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of≥0.5 mm for common femoral vein (CFV) thickness had a high specificity and sensitivity for the diagnosis of BD ( >80%).
We later assessed the diagnostic performance of CFV thickness measurement in BD compared to multiple disease control
groups. We found that CFV thickness is a distinctive feature of BD, rarely present in other inflammatory or vascular diseases.
Most recently, increased VWT was observed in childhood BD with and without vascular involvement, and suggested as a
new criterion for the diagnosis in both definite and incomplete pediatric BD patients. In this study, we aimed to assess the
diagnostic performance of CFV thickness measurement in patients with ’suspected’ BD and compared it with healthy
controls.

Table 2: Subgroup analysis of suspected Behçet’s patients (BD) and healthy controls

Figure 1: Distribution of common femoral vein (CFV) wall thicknesses in healthy controls and suspected Behçet’s Disease (BD) according to organ
involvements (The asterisk (*) symbols represent the extreme values)
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Methods: Suspected BD was defined as limited manifestations not meeting ISG and Japan Research Committee Criteria,
but diagnosed as BD by expert opinion. 51 patients were recruited from Behçet’s Clinic of Marmara University. Bilateral
CFV wall thickness was measured in the prone position from the posterior wall by an experienced radiologist blinded to
the clinical data.

Results: The mean age of suspected BD patients was 39 years (SD: 10.9), and the mean disease duration was 60.3 (SD:
51.7) months (Table 1). 42 (82.4%)had major organ involvement (20 vascular, 8 ocular, 8 neurological involvement). The
mean right CFV (R-CFV) wall thickness was 0.71 (SD: 0.16) mm, the left CFV (L-CFV) wall thickness was 0.71 (SD: 0.15)
mm in the study group. Bilateral CFV thickness was significantly higher than age-sex-matched healthy controls (p< 0.001
for both). There was no difference between patients with and without vascular involvement (Table 2, Figure 1). 48 (94.1%)
patients had CFV wall thickness above the cut-off value of ≥ 0.5 mm.

Conclusion: Our study shows that CFV thickness measurement can be helpful in daily practice for the differential diagnosis
of BD in patients presenting with limited disease manifestations. Early diagnosis of BD is important, especially in cases pre-
senting with venous thrombosis due to major treatment differences between thrombosis associated with BD and non-
inflammatory thrombosis. Our results suggest that CFV thickness measurement is a noninvasive, and widely accessible
diagnostic tool in suspected BD.

Disclosure: f. Alibaz-Öner: None; R. Ergelen: None; S. Kutlu�g A�gaçkıran: None; F. Temiz: None; T. Ergun: None;
H. Direskeneli: AbbVie/Abbott, 1, 5, 6, Amgen, 6, celltrione, 1, 6, Pfizer, 5, 6, Roche, 12, Educational, UCB, 5, 6,
12, Educational.
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Background/Purpose: It has been reported that up to a quarter of patients with polymyalgia rheumatica (PMR) have sub-
clinical giant cell arteritis (GCA). It is currently uncertain if the presence of this finding may predict clinical outcomes in PMR.

Methods: 65 newly diagnosed PMR patients who met a clinical diagnosis for PMR were examined with ultrasound of their
temporal and axillary arteries at time of diagnosis. US of all 6 branches of the superficial temporal arteries and both axillary
arteries was performed using a GE P9 device. Sonographic abnormalities considered indicative of vasculitis in the temporal
arteries included the halo sign and non-compressible arteries with a thickened intima-media complex. An intima-media
thickness of 0.42mm for the common superficial temporal branch, 0.34mm for the frontal branch, and 0.29mm for the pari-
etal branch was considered positive. In the axillary arteries, a halo sign, and an intima-media thickness of >1.0mm was con-
sidered positive. Halo scores were calculated for positive cases. Clinical, ultrasound and laboratory characteristics were
recorded at baseline, 1 month and 3 months. Ultrasound findings were compared to a cohort of 48 GCA patients.
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Results: 65 patients with a clinical diagnosis of PMR and 48 patients with a diagnosis of GCA were included in the study.
58 (89%) of the PMR patients met the 2012 ACR/EULAR PMR classification criteria (those who did not meet this classifica-
tion were primarily due to prior corticosteroid use in primary care resulting in normal ESR/CRP). All 48 GCA patients met the
2022 ACR/EULAR GCA classification criteria. 20.3% of patients with PMR had evidence of subclinical GCA on ultrasound of
their temporal and axillary vessels. The mean initial prednisolone dose initiated for PMR was 17.2mg, while those with sub-
clinical GCA in PMR were started on a mean of 20.4mg prednisolone and those with GCA were on average started on
45.5mg of prednisolone. The mean cumulative corticosteroid dose at 3 months was 1336.8mg ± 404.3mg for PMR,
2051.5mg ± 840.7mg for subclinical GCA in PMR and 2411.3 ± 424.6 in GCA. PMR with subclinical GCA had significantly
more cumulative corticosteroid than those with pure PMR (p=0.0069). Patients with subclinical GCA in PMRwere more likely
than either those with PMR or GCA patients to experience a relapse, with 36.6% of patients having a minor relapse, com-
pared to 14.8% of the PMR group and 6% of the GCA group having a minor relapse in the first three months of treatment.

Conclusion: The presence of subclinical GCA in PMR at baseline predicts increased cumulative steroid dose at three
months compared with PMR alone. Patients with subclinical GCA in PMR are also more likely to have a clinical relapse in
the first three months of treatment than those with either PMR or GCA.

Disclosure: S. Cowley: None; C. Kirby: None; P. Harkins: Janssen, 5; R. Conway: AbbVie/Abbott, 5, 6, Celltrion,
5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novartis, 5, UCB, 6, Viatris, 6; D. Kane: None.
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Baseline Characteristics And Three-Month Outcomes:
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Background/Purpose: Sarilumab blocks interleukin-6 (IL-6) from binding to the membrane-bound and soluble IL-6
receptor-α subunit (IL-6Rα). Sarilumab is now approved for both rheumatoid arthritis (RA) and polymyalgia rheumatica
(PMR) in adult patients. The objectives of the exposure-response (E-R) analyses presented here are to characterize the
pharmacokinetic-pharmacodynamic (PK-PD) relationships of sarilumab exposure with key efficacy, and safety endpoints
in patients with PMR.

Methods: The SAPHYR study (NCT03600818) assessed the efficacy and safety of sarilumab in patients with steroid resis-
tant active PMR. Patients were randomized (1:1) to 52 weeks of treatment with sarilumab 200 mg every 2 weeks (q2w) +
14 weeks glucocorticoid (GC) tapering regimen or placebo q2w + 52 weeks GC tapering regimen. In the E-R analyses,
the efficacy endpoints included the primary endpoint of the proportion of patients achieving sustained remission at Week
52 and the cumulative proportion (%) of patients who had rescue GC therapy during the 52-week treatment period; the
safety endpoints included treatment-emergent adverse events (TEAEs), serious adverse events, adverse events of special
interest, and absolute neutrophil count (ANC). PK-PD relationships were assessed using descriptive E-R analyses for the
efficacy and safety endpoints and were explored graphically for biomarkers (IL-6, total soluble [s] IL-6Rα and C-reactive pro-
tein [CRP]) using the observed steady state trough concentrations (Ctrough) of sarilumab at Week 24. Descriptive E-R analy-
ses were conducted by tertiles of sarilumab steady-state Ctrough. Results were compared with results in patients with RA
when appropriate.

Results: Greater sarilumab Ctrough in patients with PMR was associated with an increase in total sIL-6Rα and a decrease in
CRP levels and was similar in patients with PMR and RA.

There was a slight increase in the proportion of patients achieving sustained remission from the low to the medium tertile.
The treatment effect approached a plateau with increasing Ctrough. However, higher Ctrough was not associated with
decreased need for rescue therapy. No clear E-R relationships were observed between increasing sarilumab Ctrough and a
higher incidence of TEAEs. There was a greater ANC reduction with an increase in sarilumab Ctrough; however, the effect
appeared to reach a plateau at �20 mg/L. In contrast, no higher proportion of patients with ANC < 1.0 Giga/L in patients
with increasing sarilumab Ctrough was observed. These results in patients with PMR were consistent with those observed
in patients with RA.

Conclusion: The PK-PD relationship between sarilumab exposure and efficacy, and safety endpoints demonstrated that
the pharmacodynamic effect of sarilumab appeared to reach a plateau at Ctrough levels of 20 to 25 mg/L for target saturation,
supporting a sarilumab dose of 200 mg q2w for the treatment of patients with PMR.

Disclosure: C. Xu: Sanofi, 3, 11; Y. Liu: Sanofi, 3, 11; J. Sloane: Sanofi, 3, 11;R. Diab: Sanofi, 3, 11;H. van Hoogstra-
ten: Sanofi, 3, 11;H. Abdallah: Regeneron Pharmaceuticals, Inc., 3, 11; S. Macha: Sanofi, 3, 11;B. Dasgupta: AbbVie,
5, Cipla, 6, Roche Chugai, 2, 5, 6, Sanofi, 2, 5.
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Texas Dell Medical School, Austin, TX, 6Cleveland Clinic, Cleveland, OH, 7University of Pennsylvania, Philadelphia, PA, 8VA
Boston Healthcare System, Boston, MA, 9University of Colorado, Denver, CO, 10Mount Sinai Hospital, Toronto, ON,
Canada, 11Johns Hopkins University, Baltimore, MD, 12Bristol Myers Squibb, Princeton Pike, NJ, 13Mayo Clinic, Rochester,
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Background/Purpose: Damage is the irreversible consequence of disease or its treatment. This study aimed to evaluate
the accrual of damage in Takayasu’s arteritis (TAK) using 2 currently-available indices of damage.

Methods: Patients with TAK enrolled in a multicenter, prospective, observational cohort from North America, and, a single-
center in Turkey were included. Damage was assessed using the Vasculitis Damage Index (VDI) and the Large-Vessel Vas-
culitis Index of Damage (LVVID) at baseline and last visit.

Results: The study included 350 patients with TAK, mean±SD age 40.3 (13.4) years, 91% female, median (25th, 75th per-
centile) disease duration 69 (1.6, 274) weeks. 39% were enrolled ≤180 days from diagnosis. 313 (89%) had at least 1 fol-
low-up visit, median (25th, 75th) duration 4.5 (2.1, 8.0) years. Damage was present at first visit in 83% on VDI, 89% on
LVVID with median VDI (range) 3 (0, 10) and median (range) number of damage items on LVVID 3 (0, 13). Most items of dam-
age at baseline visit were captured in the peripheral vascular (83% VDI, 89% LVVID) and cardiac (42% VDI, 44% LVVID) cat-
egories. At last follow-up, damage items were noted in 95% on VDI and 95% on LVVID mainly in the peripheral vascular
(97% VDI, 89% LVVID) and cardiac (60% VDI, 59% LVVID) categories (Table 1). New damage was captured in 52% patients
on VDI and 53% on LVVID. In patients with new items, median (range) number of new items was 1 (range 1, 13) on VDI and
2 (1, 17) on LVVID (Table 1). The majority of new items of damage were disease-related and were in the peripheral vascular
(18% VDI), and cardiac (18% VDI) categories on VDI and cardiovascular category (37% total, 26% peripheral vascular, 20%
cardiac) and "Other" (22%) categories on LVVID (Table 1). The most frequent items of damage at last visit in the most fre-
quently affected categories, and, new items of damage at last visit are in Table 2. Damage captured on VDI but not LVVID
included major vessel stenosis (83%), pulse loss (98%), elevated diastolic blood pressure (40%), second pulse loss (12%);
items of damage captured on LVVID but not VDI included hypertension (40%), arterial thrombosis (41%), renal artery steno-
sis (28%), damage requiring vascular intervention (8% angioplasty alone, 20% angioplasty with stent), bypass surgery
(22%), aortic aneurysms (14%). 12 of 64 items (19%) on VDI and 20 of 87 items (23%) on LVVID were never applicable to
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any patient with TAK but 13 of the 20 (65%) items not used on LVVID were in the ocular category with manifestations that
can occur in giant cell arteritis.

Conclusion: Damage is present in >80% of patients with TAK at first visit. During follow-up, new damage items, mostly dis-
ease related, are observed in 50% including new cardiovascular damage in nearly 40%. LVVID captures new damage items
in the cardiovascular category more comprehensively than VDI but many damage items were captured in the "Other" cate-
gory on both measures. Based on these results, LVVID can be modified and streamlined to more efficiently measure dam-
age in TAK and perhaps be focused on disease-related damage. Disease-associated damage accrues in TAK despite
treatment and assessment of damage should be included in therapeutic trials.

Disclosure: T. Kermani: None; S. KAYMAZ-TAHRA: None; D. Cuthbertson: None; N. Khalidi: AbbVie/Abbott,
5, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 1, Otsuka, 1, 6, Roche, 1, 6; C. Koening: Amgen, 1;
C. Langford: AbbVie, 12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers
Squibb(BMS), 5, 12, Non-paid consultant, GlaxoSmithKlein(GSK), 5; C. McAlear: None; P. Monach: Genentech,
12, Lecture with honorarium, HI-Bio, 2; L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety
Monitoring Board, Celltrion, 12, member of independent Data Safety Monitoring Board; C. Pagnoux: AstraZeneca,
1, 2, 6, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 2, 5, 6, Pfizer, 5, Roche, 2; P. Seo: Amgen, 1, Janssen, 1; A. Sreih:
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tional, UCB, 5, 6, 12, Educational; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech,
5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis,
5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Background/Purpose: Conventional disease-modifying anti-rheumatic drugs (cDMARDs) are recommended in addition to
glucocorticoids (GC) for all active Takayasu’s arteritis (TAK) patients as the first-line therapy. However, there is limited data
comparing cDMARDs as the first-line immunosuppressive (IS) treatment. In this study, we aimed to compare the outcomes
of methotrexate (MTX) and azathioprine (AZA), which were used most frequently as the first-line cDMARDs, in TAK patients.

Methods: TAK patients who received cDMARDs in addition to GCs as the initial therapy were included in this multicenter ret-
rospective cohort study. Clinical, laboratory and imaging data of the patients were assessed. In addition, a match analysis
(cc match) using variables ’age’, ’gender’ and ’diffuse aortic involvement’ was performed between patients who received
MTX or AZA as first-line cDMARD treatment.

Results: We included 301 (F/M: 260/41, mean age: 42.2±13.3) patients from 10 centres in the study. As the first-line
cDMARD, 204 (67.8%) patients received MTX and 77 (25.6%) patients received AZA. First cDMARD was cyclophospha-
mide in 17 (5.6%), leflunomide in 2 (0.5%) and mycophenolate mofetil in one patient. The remission, relapse and radio-
graphic progression rates were similar between patients who received MTX and AZA as first-line cDMARDs. Vascular
surgery rate was higher in the AZA (23% vs. 9%, p=0.001), whereas the frequency of patients receiving ≤5 mg/day GCs
at the end of the follow-up was higher in the MTX group (76 vs 62%, p=0.034). Similarly, the rate of vascular surgery was
higher and the GC dose reduction rate (≤5 mg) was lower in AZA group in match analysis. Drug survival was similar between
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MTX and AZA groups (median 48 months, MTX vs AZA: 32% vs 42%, p=0.34). IS therapy was discontinued in 18 (11 MTX,
7 AZA) patients during the follow-up period due to remission. In the IS discontinuation group 2 patients had a relapse at
2 and 6 months, while 16 patients were still on remission at the end of mean 69.4 (±50.9) months of follow-up.

Conclusion: Remission, relapse, radiographic progression and drug survival rates of azathioprine and methotrexate were
similar in Takayasu’s arteritis patients having the first-line of therapy. The rate of vascular surgery was higher and the rate
of steroid dose reduction was lower with azathioprine compared to methotrexate at the end of the follow-up.

Table 1. Demographic and clinical characteristics of patients with Takayasu’s arteritis
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Figure 1. Drug survival for methotrexate and azathioprine treatments in TAK patients as first-line cDMARD
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Background/Purpose: To compare the efficacy and safety of tofacitinib and tocilizumab in patients with Takayasu arteritis
(TAK) in real world situation.

Methods: A post-hoc analysis was conducted in 84 patients with TAK registered in the Chinese Registry of Systemic Vas-
culitis (CRSV) cohort [median age 26 years (interquartile range 22-32), 76 (90%) females] were included (Figure 1). Patients
who were treated with either tofacitinib (n=42) or tocilizumab (n=42) were followed up regularly according to the pre-set pro-
tocol. Complete response was defined as both clinically and imagine remission with the dosage of prednisone ≤ 10mg daily

Note: IQR: interquartile range; NIH: National Institute of Health; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; IL-6: interleukin-6;
TNF-a: tumor necrosis factor-a. * Combinations of immunosuppressive agents: MTX+MMF(7), MTX+AZA(2), MMF+HCQ(2), LEF+HCQ(2), MTX
+TAC(1), MTX+LEF(1), MTX+HCQ(1), MTX+CTX(1), MTX+CsA(1), MTX+HCQ+CsA(1), MTX+HCQ+AZA(1), CTX+TAC(1), AZA+TAC(1), AZA
+LEF(1), AZA+HCQ(1), AZA+CTX(1). # Number of patients who ever received cyclophosphamide.
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and normal acute-phase reactant, while partial response were the same with complete response except that ESR was less
than 40mm/h or hs-CRP (hypersensitive C reactive Protein) higher than 16mg/L or the acute-phase reactant decreased by
more than 50% compared to the baseline.

Results: The baseline clinical features and demographic date were similar in these two groups (Table 1). Complete response
at 6 months was found in 18/27 (67%) patients treated with tofacitinib and 22/32 (69%) with tocilizumab, and rates of overall
response in intention-to-treat (ITT) populations were 43% and 52% respectively (P>0.05). At 12, 18 and 24 months, the
rates of overall response in ITT population (41%, 24% and 14% vs. 41%, 36% and 29%) and in per-protocol
(PP) population (77%, 71% and 75% vs.65%, 83% and 80%) were similar in patients treated with tofacitinib to those with
tocilizumab (Table 2). There were no significant difference found in the changes of ESR, CRP, TNFa, dose of glucocorticoid,
mural thickness and lumen diameters of common carotid and subclavian arteries in these two groups. And the cumulative
incidences of relapse, treatment failure, and drug retention were similar, too (Figure 1). The drug retention rates at 6, 12,
18 and 24 months in patients treated with tofacitinib and tocilizumab were 64%, 52%, 33% and 19% vs. 76%, 60%, 43%
and 36%, respectively.

Six (14%) adverse events occurred in the tofacitinib treatment group (including 3 patients with herpes zoster infection, 1 with
pulmonary infection, 1 with headache and 1 with abdominal pain) and 6 (14%) occurred in the tocilizumab treatment group
(including 2 patients with back pain, 1 with acute pancreatitis, 1 with pulmonary infection, 1 with vomiting and 1 with hepatic
dysfunction).

Conclusion: Tofacitinib and tocilizumab are both effective for refractory TAK with similar response rates, cumulative inci-
dences of relapse, treatment failure, and drug retention. Both medications may be effective alternatives for patients who
failed to respond to traditional immunosuppressive agents.

Figure 1 The cumulative incidences of relapse, treatment failure, and drug retention of patients treated with tofacitinib and tocilizumab were similar.
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Background/Purpose: The 2022 ACR/EULAR classification criteria for Takayasu arteritis (TAK) rely on a point-based clini-
cal and imaging scoring system (from 0 to 22). The aim of this study is to investigate whether the baseline cumulative score
and the fulfillment of each item included in the score correlate with the long-term prognosis of TAK patients.

Methods: Data of TAK patients from 4 centres (2 from Italy; 2 from India) were retrospectively reviewed. For each patient, the
score provided by the 2022 classification criteria was calculated and the following outcomes were evaluated: glucocorticoid
(GC) suspension, need of conventional and biologic DMARDs (cs- and bDMARDs) introduction, need of vascular proce-
dures. Data on bDMARDs were retrieved only from the Italian cohorts. Correlation of these outcomes with the cumulative
baseline score and with single item fulfillment was assessed. Additionally, the correlation between baseline ACR/EULAR
2022 score and disease activity indexes (i.e., DEI.Tak, ITAS2010) was evaluated. Univariate and multivariate logistic analyses
and Spearman correlation analyses were performed as appropriate.

Table 1 legend. Univariate and multivariate logistic analyses evaluating the association of each item with different outcomes
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Results: We included 407 patients (163 from Italy; 244 from India) with a median follow-up of 80 (IQR, 37-143) months.
Mean baseline score was 10.1 ± 3.5 and 378 (92.9%) patients were classified as TAK according to the 2022 ACR/EULAR
criteria. GCs were started in 348 patients (85.5%) and suspended in 110 (31.6%) after a median of 43 (IQR, 23-87) months.
csDMARDs were started in 331 patients (81.3%) after a median of 1 (IQR, 0-5) month. bDMARDs were started in
108 patients (66.3%) after a median of 16 (IQR 8.8-39) months. Vascular procedures were performed in 101 patients
(24.8%). Mean baseline DEI.Tak and ITAS2010 scores were 8.8 ± 5.5 and 10.4 ± 6.6, respectively. A higher baseline cumu-
lative score was negatively associated with GC suspension (OR 0.901 [95%CI 0.844-0.962], p=0.002) and positively asso-
ciated with csDMARD introduction (OR 1.102 [95%CI 1.027-1.184] p=0.007). No correlation with bDMARD start and
vascular procedures was found. Table 1 shows the association of each item with different outcomes. At multivariate analy-
sis, difference in blood pressure ≥20 mmHg and abdominal aorta + renal/mesenteric involvement were negative predictors
of GC suspension; limb claudication and carotid abnormalities were predictors of csDMARD introduction. Angina/ischemic
cardiac pain was predictor of need for vascular procedure, conversely to carotid abnormalities. Finally, a higher score
strongly correlated with both baseline DEI.Tak (rho=0.549, p< 0.001) and ITAS2010 (rho=0.575, p< 0.001).

Conclusion: A higher baseline score obtained from the ACR/EULAR 2022 TAK classification criteria was associated with a
more aggressive disease course. No specific item was associated with disease prognosis. At baseline, the ACR/EULAR
2022 score might be a surrogate of disease activity scores.

Disclosure: E. Rinaldi: None; C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6; R. Padoan:
GlaxoSmithKlein(GSK), 6;C. Kavadichanda: None; A. Jose: None;K. Singh: None; L. Iorio: None;N. Viapiana: None;
U. Rathore: None; E. Baldissera: None; V. Agarwal: None; L. Dagna: AbbVie/Abbott, 2, AstraZeneca, 2, biogen,
2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, 5, Eli Lilly, 2, galapagos, 2, GlaxoSmithKlein(GSK), 2, Jans-
sen, 2, Kiniksa Pharmaceuticals, 2, Novartis, 2, 6, Pfizer, 2, 5, SOBI, 2, 5, 6; D. Misra: None; A. Tomelleri: Novartis, 1.
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Background/Purpose: Takayasu arteritis (TA) is a large vessel vasculitis predominantly affecting female of reproductive age.
Tocilizumab (TCZ) is frequently used in synthetic DMARD refractory cases. Preclinical animal studies and small case reports
suggest potential teratogenicity of TCZ in pregnancy. The current ACR guidance is to continue TCZ at conception but to cease
upon confirmation of pregnancy. Herein we describe the use of tocilizumab throughout pregnancy in those with TA.

Methods: A total of 160 cases of TA were identified from a single center in the United Kingdom from 2016-2023. Cases lim-
ited to female who received TCZ during pregnancy were screened. Data regarding disease, medications, and pregnancy
outcomes; live birth, miscarriage, fetal abnormalities, and fetal anomalies were extracted from the database.
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Results: Out of 160 TA patients, 45 were on TCZ between 2016-2022. Six patients were identified to have concomitant use
of TCZ during pregnancy, all received Tocilizumab 162mg subcutaneously per week. The baseline characteristic and preg-
nancy outcomes of each case are shown in Table 1 and 2 respectively. The age at delivery range between 28 to 33 years old
with the mean duration of illness of 7.5 years. In 5/6 cases the risk of flare off tocilizumab was considered higher than the
potential teratogenicity. Patients and obstetric physicians were involved in the decision making. In 2 of 6 cases TCZ was
stopped prior to the active transport of the monoclonal antibody across the placenta from week 30 of gestation. In 3 cases
risk of flare was considered so high that TCZ was continued throughout gestation. Live vaccination of the newborn was
avoided in all cases. No teratogenicity was reported following TCZ usage in TA pregnancy. However, a high proportion
(50%) of pre-term deliveries and low birth weight were observed.

Conclusion: The use of TCZ in TA is well established. TA is a disease predominantly in female of childbearing age. Often
TCZ cannot be stop during pregnancy. We describe six successful pregnancies exposed to tocilizumab with good maternal
and neonatal outcomes

Disclosure: N. Zakaria: None; A. Porter: None; R. Maughan: None; C. Pericleous: None; J. Satara: None;
M. Colquhoun: Pfizer, 6; P. Agrawal: None; j. Nouza: None; H. Wilson-Morkeh: None; T. Youngstein: None;
J. Mason: None.
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Background/Purpose: Takayasu arteritis (TAK) is a type of large-vessel vasculitis that predominantly affects young females.
The relapse is frequent, accounting for 60% of cases, and molecular targeted drugs including tocilizumab (TCZ) and tumor
necrosis factor inhibitor (TNFi) are used. Although the steroid-sparing effect of molecular targeted drugs has been reported
in short period, information about the long-term efficacy and retention rate is scarce. The aim of this study is to investigate
the long-term efficacy and retention rate of molecular targeted drugs in TAK.

Methods: 117 patients with TAK who satisfied the JCS or ACR classification criteria and visited Tohoku University Hospital
during 2018 to 2022 were enrolled to this study. The use of molecular targeted drugs, clinical background, long-term effi-
cacy and retention rate of the drugs were retrospectively evaluated.

Results: 45 of 117 patients (38.5 %) received molecular targeted drugs, and all were applied for the relapse of TAK. The clin-
ical characteristics of patients required molecular targeted drugs included young age at onset and the presence of extra-
arterial comorbidities. Eight and four patients required more than two and three molecular targeted drugs, respectively.
The numbers of molecular targeted drugs used were as follows, TCZ, 35; TNFi, 12; JAK inhibitors, 2; abatacept, 1; rituxi-
mab, 1. During 45 months of median-follow up period after the initiation of molecular targeted drugs, the retention rate
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was as follows; TCZ, 77.1 %, TNFi, 91.6 %. TCZ was discontinued in following cases; infection, 3; major relapse, 2; exacer-
bation of extra-arterial manifestation, 2; infusion reaction, 1. In four patients who discontinued TCZ, TNFi was used as the
2nd molecular targeted drug. Although the retention rate of TCZ was high, TCZ was not discontinued in following seven
cases; worsening of vascular legion, 2; major relapse without vascular change, 2; minor relapse, 2; severe infection, 1. This
was because there existed little evidences for the effectiveness of other molecular targeted drugs. The discontinuation of
TCZ was frequent in patients receiving vascular surgery or complicating with extra-arterial comorbidities. Of note, severe
colitis was observed in 8.8% of patients receiving TCZ, and infective endocarditis was also documented. The mean dose
of prednisolone (PSL) was significantly reduced in patients receiving molecular targeted drugs, irrespective of drugs, as fol-
lows; before initiation, 10.1±3.9 mg/day; upon initiation 25.1±11.6mg/day; the most recent, 5.6±3.7 mg/day. PSL was dis-
continued in seven cases treated with TCZ, and six cases remained relapse-free.

Conclusion: The retention rate of molecular targeted drugs was high, and molecular targeted drugs were useful for the
maintenance of remission and reducing the dose of corticosteroid in relapsed cases. Nevertheless, there existed patients
who were not able to change TCZ due to insufficient evidences of other molecular targeted drugs in TAK.

Disclosure: T. Shirai: None; H. Sato: None; T. Ishii: None; H. Fujii: None.

Abstract Number: 1573

Inpatient Prevalence and Comorbidity of Takayasu’s Arteritis:
Nationwide Inpatient Sample 2016-2020

Husam el Sharu1, Sukhvir Singh1, Omar Alwahadneh2, Mohammad Alqaisieh3 and Laksmi Subramanian1, 1East
Carolina University, Greenville, NC, 2Carle Foundation Hospital, Urbana, IL, 3Hamilton Medical Center, Dalton, GA

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Takayasu’s Arteritis (TAK) is a granulomatous large-vessel vasculitis that affects the aorta and its
branches, and it is more commonly observed in women. We aimed to describe the prevalence, comorbidities, and burden
of admitted TAK patients in the United States

Methods: The 2016-2020 National Inpatient Sample database (NIS) was analyzed to identify adult hospitalizations with
TAK, using International Classification of Diseases – 10 Clinical Modification (ICD-10-CM) codes. The studied primary out-
come was to assess TAK inpatient comorbidities. A multivariate logistic regression, and linear regression analyses were
used to adjust for possible confounders.

Results: 5439 hospitalizations of TAK were analyzed. Of these, 4389 (80.69%) were females. The mean age was 52.2.
Logistic regression analysis showed that patients had a higher risk of ischemic stroke (adjusted Odds Ratio [aOR] of 2.5,
95% Confidence Interval [CI] 1.89-3.53), acute coronary syndrome (aOR: 1.73, CI: 1.32-2.28), aortic valve disease (aOR:
3.86, CI: 2.81-5.28), mitral valve disease (aOR: 1.57, CI: 1.12-2.21), acute kidney injury (aOR: 1.79, CI: 1.51-2.11), and
chronic kidney disease (aOR: 1.79, CI: 1.45-2.19). There was no statically significant difference in peripheral vascular dis-
ease (aOR: 0.79, CI: 0.62-1.02). Patients with TAK required the use of more expensive imaging modalities (aOR: 2.84, CI:
1.40-5.74). Figure 1 shows the Forrest plot for multivariate analysis of in hospital morbidities when adjusted for patient
demographics, comorbidities, and hospital characteristics.
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Conclusion: Analysis of patients with TAK showed a higher risk of comorbidities including ischemic stroke, acute coronary
syndrome, aortic valve disease, mitral valve disease, acute kidney injury, and chronic kidney disease.

Disclosure: H. el Sharu: None; S. Singh: None; O. Alwahadneh: None; M. Alqaisieh: None; L. Subramanian: None.
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Background/Purpose: Takayasu arteritis (TA) is a large-vessel vasculitis which primarily affects the aorta and its main
branches. Accurate assessment of disease activity has always been challenging and inadequate treatment may result in irre-
versible damage. The Indian Takayasu Clinical Arteritis Scores (ITAS 2010, ITAS.A) are validated and reliable measures of

Comorbidities of TAK
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disease activity. Positron-emission tomography (PET) and 18F-FDG PET with computed tomography (PET/CT) are non-
invasive metabolic imaging modalities that have been proposed as important tools to assess disease activity.

Methods: We retrospectively studied 26 TA patients between January 2008 – March 2023. The diagnosis was confirmed
on clinical, laboratory and imaging criteria. Disease activity as assessed by the ITAS 2010, clinical, laboratory and imaging
techniques (including magnetic resonance imaging, Doppler ultrasound and/or digital subtraction angiography) was com-
pared with the results of the PET/CT scans.

Results: Median age at TA diagnosis was 33 years (13-57). There were 22 females (84.6%), 4 males and Caucasians
(61.5%), Asians (30.8%) and Afro-Caribbean (7.7%). Median follow up was 156 months (20 – 444). Thirteen of 26 patients
(50%) had positive antiphospholipid antibodies (aPL). Two of the patients were diagnosed with obstetric anti-phospholipid
syndrome (APS) and 1 with both thrombotic and obstetric APS.

Of 26 patients, there were 43 PET/CT scans performed in 22 patients. Ten patients had a single scan and 12 patients had
2 or more scans (maximum 4 scans). Nine scans were done for diagnosis and 34 during follow up. Of the 9 diagnostic scans,
all 9 had clinically active disease (ITAS score ≥ 2), 8 (88.9%) had raised inflammatory markers (median ESR 57 (20 -115),
median CRP 46 (1-126)) and 7 (77.8%) had a positive PET scan (suggestive of active vasculitis). Of the 34 follow up scans,
27 scans (in 17 patients) had clinically active disease (ITAS score ≥ 2) and 7 scans (in 6 patients) were in remission (ITAS
score 0). Of the 27 scans with clinically active disease, 12 scans were positive (44.4%). In the remaining 15 scans,
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11 (73.3%) were done while on steroids and/or immunosuppression (median prednisolone dose 5mg (2.5 - 10mg)). The
7 follow up scans in clinical remission and had no FDG uptake.

Conclusion: 18F-FDG PET/CT scanning is helpful as a diagnostic and monitoring tool to assess disease activity in TA. PET
scan imaging correlates with ITAS activity. Corticosteroid therapy may negatively impact the PET scan result and results
should be correlated carefully with clinical, laboratory and other radiological assessments. It remains unclear whether pres-
ence of aPL/APS is a clinically important association.

Disclosure: S. Jain: None; A. Khormi: None; M. Munoz-Urbano: None; S. Sangle: None; D. D’Cruz: Eli Lilly & Com-
pany, 2, GSK, 1, 2, UCB, 2, Vifor Pharma, 1.
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Background/Purpose: Few studies have assessed patient-reported outcome measures in Takayasu arteritis (TAK), a rare
large vessel vasculitis. We prospectively analysed fatigue and fibromyalgia in TAK and its relationship with disease activity in
a large cohort of TAK from India.

Methods: Patients with TAK satisfying ACR 1990 criteria or 2012 Chapel Hill consensus conference definition for TAK and
age- and gender-similar healthy controls (HC) were enrolled after written informed consent. Disease activity scores (using
DEI.TAK, ITAS2010 and NIH disease activity scores), fatigue [using Multidimensional Fatigue Inventory (MFI), FACIT Fatigue
Scale (Version 4)] and fibromyalgia (using 2019 American College of Rheumatology diagnostic criteria for fibromyalgia) were
assessed at baseline and 6 months.

TAK were compared with healthy controls using unpaired student’s t-test or Chi squared test. Comparisons between TAK
at baseline and at 6 months follow-up were performed using paired student’s t-test or Chi squared test. Pearson’s correla-
tion coefficient was computed for the association of fatigue and fibromyalgia scores with disease activity scores. p values
< 0.05 were considered as statistically significant.

Results: One hundred and two TAK patients (Females-73.5%, mean age-35.5 years, mean disease duration-94.4 months)
and fifty healthy controls (Females-68%, mean age-31.4 years) were enrolled. Hata’s Type V was the most common angio-
graphic subtype (63.7%) and 17.6% had active disease as per physician global assessment. TAK had greater severity of
fatigue than HC [MFI (p= 0.045), FACIT (p =< 0.001), lower FACIT scores indicate greater fatigue]. The prevalence of fibro-
myalgia was similar between TAK and HC (p=0.286) (Table 1). Active TAK had higher fatigue scores [MFI (p= 0.002), FACIT
(p=0.033)] than inactive TAK (Table 2). At baseline, MFI had weak positive correlation (r=0.231, p=0.019) & FACIT score had
weak negative correlation (r=-0.226, p =0.022) with NIH disease activity score but not with ITAS 2010 or DEI TAK. The
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number of items on the 2019 ACR diagnostic criteria for fibromyalgia showed a weak positive correlation with ITAS 2010
(r=0.230, p=0.020), DEI TAK (r=0.227, p=0.022), and NIH disease activity score (r=0.285, p=0.004). No difference was
observed in fatigue or fibromyalgia scores at six months of follow-up (Table 3).

Conclusion: Fatigue was more prevalent in TAK than in healthy controls, and correlated with TAK disease activity. Fibromy-
algia did not differ between TAK and controls. Fatigue and fibromyalgia remained similar in TAK over time.

Disclosure: D. Thakare: None; U. Rathore: None; K. Singh: None; V. Agarwal: None; D. Misra: None.
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Background/Purpose: Recently, a joint group of the American College of Rheumatology (ACR) and the European Alliance
of Associations for Rheumatology (EULAR) proposed new criteria for Takayasu arteritis (TAK) (the 2022 ACR/EULAR cri-
teria). This study applied the 2022 ACR/EULAR criteria to patients with previously diagnosed TAK based on the 1990
ACR criteria and investigated the concordance rate between the two criteria according to the four imaging modalities.

Table 1. Comparisons of the results of the application of the 2022 ACR/EULAR criteria to patients with previously diagnosed TAK according to the
imaging modalities

Table 2. Comparison of the results of the application of the 2022 ACR/EULAR criteria to patients with previously diagnosed TAK (CT angiography
and FDG-PET performed simultaneously) (N=61)

3107



Methods: This study reviewed the medical records of 179 patients who met the 1990 ACR criteria for TAK. The imaging
modalities included conventional angiography, computed tomography (CT) angiography, fluorodeoxyglucose-positron
emission tomography (FDG-PET), and magnetic resonance (MR) angiography.

Results: Regardless of the imaging modalities, the concordance rate between the two criteria was 85.5% when including all
patients, whereas, it increased to 98.1% when only patients aged ≤60 years were included. Among the four imaging modal-
ities, CT angiography exhibited the highest concordance rate between the two criteria (85.6%). The concordance rate
among patients aged >60 years was 95.7%. Only one patient aged 50—60 years was reclassified as having both TAK
and giant cell arteritis (GCA).

Conclusion: The concordance rate was 85.5% regardless of the imaging modalities, and increased to 86.9% on simulta-
neous CT angiography and FDG-PET imaging. We suggest that the upward readjustment of the age requirement should
be reconsidered not to miss patients with TAK over the age of 60.

Disclosure: J. Ha: None; S. Ahn: None; J. Song: None; Y. Park: None; S. Lee: None.
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Table 3. Comparisons of the results of the application of the 2022 ACR/EULAR criteria to patients with previously diagnosed TAK according to an
age of 60 years
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Background/Purpose: Takayasu’s arteritis (TAK) is an autoimmune disease that primarily affects the aorta and its major
branches. It has an incidence of 1-3 per million people in the USA and Europe and is primarily seen in females between
the ages of 10 – 40 years. Coronary artery involvement has been reported in TAK. This study aims to analyze TAK as a risk
factor for acute coronary syndrome (ACS) in a US inpatient population.

Methods: We conducted a retrospective review of 2016-2020 National Inpatient Sample (NIS) database. All adult hospital-
izations were selected as our study population and were subdivided into those with and without ACS (ICD-10 codes I20 and
I21). For ACS risk factors, the following ICD-10 codes were used: diabetes (DM) code E08-E13, hypertension (HTN) code
I10, hyperlipidemia (HLD) code E78, and obesity code E66. A univariable analysis was used to calculate unadjusted odds
ratios (ORs) for ACS. All variables with p values ≤ 0.2 were included in a multivariable logistic regression model with p values
< 0.05 considered to be significant.

Results: There were 148,767,786 adult hospitalizations in the 2016 to 2020 NIS database. Of those, 3,282,749 of those
had a primary diagnosis of ACS. Compared to non-ACS hospitalizations (Table 1), the ACS group was older (median age
67 vs 61 years; p< 0.001), had less females (37.8% vs 57.8%; p< 0.001), more Whites (70.7% vs 65.8%; p< 0.001), less

Table 1: Descriptive Characteristics of Adult ACS Hospitalizations from the 2016 to 2020 National Inpatient Sample Database (n= 148,767,786)
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Table 2: Univariable and Multivariable Analysis for ACS from NIS 2016-2020

Table 3: Descriptive Characteristics of Adult ACS Hospitalizations with and without Takayasu Vasculitis from the 2016 to 2020 National Inpatient
Sample (n= 3,282,749)
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African Americans (11.2% vs 14.9%; p< 0.001), less Hispanics (8.6% vs 11%; < 0.001), same Asian/Pacific Islander (2.7%
vs 2.7%; p=0.641), less Native Americans (0.5% vs 0.6%; p< 0.001), higher CCI (3 vs 1; < 0.001), lower household income,
higher median total hospital charges ($66,803 vs $32,167; p< 0.001) and higher in-hospital mortality (4.6% vs 2.4%;
p< 0.001). LOS was similar between the ACS and non-ACS hospitalizations. Univariable analysis for the outcome of ACS
showed that age, white race, lowest income quartile, DM, HTN, HLD, obesity, nicotine dependence/tobacco use and TAK
were associated with higher odds of ACS (Table 2). Female, African American race, Hispanic race, Native American race
and upper two income quartiles were associated with a lower odds of ACS. Multivariable analysis showed that age
(OR 1.02; 95% C.I. 1.0168 – 1.0173), lowest income quartile (OR 1.03; 95% C.I. 1.0093 – 1.0607), DM (OR 1.19; 95%
C.I. 1.1786 – 1.1944), HTN (OR 1.06; 95% C.I. 1.0558 – 1.0715), HLD (OR 2.94; 95% C.I. 2.9090 – 2.9666), obesity
(OR 1.21; 95% C.I. 1.1981 – 1.2210), nicotine dependence/tobacco use (OR 1.96; 95% C.I. 1.9430 – 19717) and TAK
(OR 1.78; 95% C.I. 1.2702 – 2.4976) were associated with higher odds of ACS (Table 2). In comparison to ACS without
TAK, ACS with TAK group comprised of more females (86.1% vs 37.8%; p< 0.001) and showed a trend towards being
younger (Table 3).

Conclusion: We performed an analysis of the 2016-2020 NIS database to better understand TAK as a risk factor for ACS.
After controlling for traditional ACS risk factors, TAK was found to increase the odds of ACS by 1.78 times. Other significant
ACS risk factors from the multivariable analysis included age, low income, DM, HTN, HLH, obesity, and nicotine depen-
dence. This study emphasizes the importance of recognizing TAK as a risk factor for ACS especially in women and in the
younger population.

Disclosure: M. Romero Noboa: None; S. Arora: None; A. Manadan: None.

Abstract Number: 1578

Impact of Anxiety or Depression Status and Fibromyalgia on Adherence
to Treatment of Patients with Takayasu Arteritis

Alejandra Espinosa-Orantes1, David Vera-Bustamante2, Jessica Roldan Ortega3, Maria Mejia-Avila4, Jose Raul Molina5,
Evelyn Aranda Cano5, Adriana Miguel-Alvarez5, Ismael Valenzuela5, Viridiana Del Río-Guerrero6, Paloma Rodriguez5,
Mauricio Mora-Ramirez5, Nilda Espinola-Zavaleta4, Luis H Silveira-torre6, Angélica Vargas Guerrero7 and Laura A
Martínez-Martínez8, 1Instituto Nacional de Cardiología Ignacio Ch�avez, Mexico City, Mexico, 2BENEMERITA
UNIVERSIDAD AUTONOMA DE PUEBLA, Mexico City, Mexico, 3INSTITUTO NACIONAL DE CARDIOLOGIA, Ciudad de
México, Mexico, 4Instituto Nacional de Cardiologia Ignacio Chavez, Mexico City, Mexico, 5Instituto Nacional de
Cardiologia, Mexico City, Mexico, 6Instituto Nacional de Cardiología, Mexico City, Mexico, 7Instituto Nacional de
Cardiología, Mexico City, Mexico, 8Universidad Nacional Aut�onoma deMéxico - Instituto Nacional de Cardiología Ignacio
Ch�avez, Mexico City, Mexico

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster II
Session Type: Poster Session B
Session Time: 9:00AM–11:00AM

Background/Purpose: Takayasu arteritis (TAK) is a chronic, granulomatous large-vessel vasculitis. As TAK has a chronic
course, higher frequency rates of anxiety and depression are reported in these patients [Misra DP, et al. Rheumatol Ther.
2021 Sep;8(3):1073-93]. Fibromyalgia (FM) incidence in active TAK patients is higher [Alibaz-Oner F, et al. Intern Med.
2013;52(24):2739-42]. Data regarding the impact of anxiety, depression, and FM in adherence to treatment on TAK have
not been previously reported. This study aimed to explore the impact of mental illness and fibromyalgia on adherence to
treatment of TAK patients.
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Methods: A cross-sectional study was designed for including patients who satisfy the 2022 ACR/ EULAR classification cri-
teria for TAK. FM screening was made with the 2016FM criteria published by Wolfe. Patient Health Questionnaire-9 (PHQ-9)
and General Anxiety Disorder-7 (GAD-7) were used to measure depression and anxiety severity. Impact on quality of life was
measured by EuroQol-5D (EQ-5D) questionnaire. Patients completed the Morisky-Green Test (MGT) for treatment adher-
ence. Disease activity was assessed by the National Institutes of Health (NIH) scale and the Indian Takayasu Clinical Activity
Score (ITAS2010).

Data were described as percentages, mean ± standard deviation or median and interquartile range (IQR) according to its
distribution. The assessment of normality was done by the Kolmogorov-Smirnov test. The Chi-square, Fisher test, Student’s
t-test, or Mann-Whitney U test were used for comparisons as required. The correlation between MGT values and PHQ-9 or
GAD-7 was evaluated by Spearman’s method. A value of p < 0.05 was considered statistically significant.

Results: Fifty-five TAK patients were invited. Two patients denied answering questionnaires, and one was excluded
because of a lack of medical data therefore 52 patients were analyzed. Fifty (96%) female patients were included, and the
mean age was 39±18. Remission was found in 28 (54%) patients, according to the rheumatology care provider. Activity
according to NIH score was found in 16 (30%) patients and by ITAS2010 in 20 (38%) patients. Anxiety was found in
23 (44%) and depression in 30 (58%) patients. 16 (31%) patients have poor treatment adherence, 20 (38%) moderate,
and 16 (31%) have high adherence rates. EQ-5D median score was 80 (67-90). 5 patients fulfilled FM 2016 criteria and all
of them have depression or anxiety. There was a tendency for lesser MGT scores in mental illness-affected TAK patients
[6 (5 -7) vs 7 (6.7-8), p=0.060]. Interestingly, a weak negative correlation between MGT and GAD7 score was found
(Rho=-0.314, p=0.023). Higher treatment adherence has a positive significant correlation with better EQ-5D (Rho=0.357,
p=0.009) and a negative correlation with the patient global assessment of disease activity (Rho= 0.311, p=0.025). Paresthe-
sias are higher in patients with mental illness (46.9% vs 15%, p=0.018).

Conclusion: Higher treatment adherence scores were associated with a better quality of life and a better patient global
assessment of disease activity. Despite anxiety and depression have a high prevalence, there was no great impact on the
medication adherence rates. More studies regarding treatment adherence are needed.

Disclosure: A. Espinosa-Orantes: None; D. Vera-Bustamante: None; J. Roldan Ortega: None; M. Mejia-Avila:
None; J. Molina: None; E. Aranda Cano: None; A. Miguel-Alvarez: None; I. Valenzuela: None; V. Del Río-Guerrero:
None; P. Rodriguez: None; M. Mora-Ramirez: None; N. Espinola-Zavaleta: None; L. Silveira-torre: None;
A. Vargas Guerrero: None; L. Martínez-Martínez: None.
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Background/Purpose: Sodium-glucose cotransporter-2 inhibitors (SGLT2) have benefits on kidney and cardiovascular
(CV) outcomes that are largely independent of glycemic control. These benefits have been demonstrated in patients with
type 2 diabetes, heart failure, and other causes of proteinuric kidney disease, but it is unknown whether SGLT2 have similar
benefits in patients with SLE and lupus nephritis (LN).

Methods: We designed and emulated a pragmatic target trial to determine the impact of SGLT2 versus a comparator oral
hypoglycemic agent, dipeptidyl peptidase 4 inhibitors (DPP4), on kidney and CV outcomes among patients with SLE and
LN. Using a large US multi-center electronic health record-based SLE cohort (N=96,511), we identified all patients with inci-
dent prescriptions for SGLT2 or DPP4 after diagnosis with SLE from 3/2013 to 8/2021. We used propensity score overlap
weighting to balance baseline covariates including demographics, geographic region, LN, comorbidities (e.g., CKD, diabe-
tes, heart failure), tobacco use, diabetic complications, HbA1c, medication use including other hypoglycemic agents, angio-
tensin converting enzyme inhibitors (ACEi)/angiotensin receptor blockers (ARBs), glucocorticoids, hydroxychloroquine, and
immunosuppressants, SLE severity index, and healthcare utilization. We assessed the outcomes of renal progression,
defined by a decrease in eGFR by ≥30% or new onset end-stage renal disease, and major adverse cardiac events
(MACE), defined by CV death or hospitalization for ischemic stroke, myocardial infarction, heart failure, or venous
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thrombosis. We also assessed the safety outcome of genital infection and the control outcome of traumatic injury. We used
Cox regression to assess the risk of each outcome, using an intention-to-treat analysis and a per-protocol analysis with cen-
soring from deviation from treatment assignment.

Results: There were 426 and 865 incident users of SGLT2 and DPP4 with SLE. This included 154 and 270 patients with LN,
respectively. After propensity score overlap weighting, all baseline covariates were balanced (Table 1). The mean age was
57 years; 89% were female. 36% were Black and 8% were Hispanic. 35% had CKD and 24% had heart failure. ACEi/ARBs
were used by 45%. SGLT2 use was associated with a lower risk of MACE (HR 0.69 [95% CI 0.48-0.99]) and renal progres-
sion (HR 0.71 [95% CI 0.51-0.98]) than DPP4 use (Table 2). Among the subgroup with LN, the risk of MACE was also lower
with SGLT2 use (HR 0.58 [95% CI 0.34-0.99]); there were numerical differences in renal progression but it did not reach sta-
tistical significance. SGLT2 us was associated with a higher risk of genital infections (Table 3). There was no difference in the
risk of traumatic injury (HR 1.02 [0.80-1.29]) as expected.

Conclusion: In this cohort of patients with SLE who initiated SGLT2 or DPP4, we found a lower risk of MACE and renal pro-
gression associated with SLGT2i use, suggestive of cardiac and renal benefits as have been observed in other disease
populations. Limitations include the small sample size and that patients in this study used SGLT2 for non-SLE indications.
However, the findings indicate a potential role for SGLT2 for patients with SLE/LN and warrants further investigation in these
populations.

Disclosure: A. Jorge: None; B. Zhou: None; N. McCormick: None; C. Yokose: None; Y. Zhang: None; H. Choi: Ani,
2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2.
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Background/Purpose: Expansion of B cell-helper T cells including T follicular helper (Tfh) and T peripheral helper (Tph) cells
is a prominent feature of systemic lupus erythematosus (SLE). Tfh and Tph cells are marked by high production of the B cell
chemoattractant CXCL13; however, regulation of T cell CXCL13 production and the relationship between a CXCL13+ state
and other differentiated T cell states remain largely undefined.

Methods:We used mass cytometry to characterize CD4 T cell phenotypes of SLE patients (n=19) and controls (n=19). We
used CRISPR screens of primary human CD4 T cells to identify transcription factors that drive core Tph phenotypes. We
used transcriptomics (bulk RNA-Seq), epigenetics (ATAC-Seq and CUT&RUN), and functional studies (pharmacological
modulators, lentiviral overexpression, reporter cell lines) to characterize mechanisms and pathways that influence CXCL13
production in disease relevant T cells.

Results: Mass cytometry immunophenotyping demonstrated a dramatic imbalance in CD4 T cell phenotypes in SLE
patients, with expansion of PD-1+/ICOS+ CXCL13+ T cells and reduction of CD96hi IL-22+ T cells. An arrayed CRISPR
screen targeting 80 transcription factors or signaling molecules revealed that deletion of the aryl hydrocarbon receptor
(AHR) significantly increased T cell CXCL13 production. Validation experiments confirmed that AHR deletion or pharmaco-
logic inhibition strongly induced T cell CXCL13 production and T cell acquisition of a transcriptomic and epigenetic signature
of ex vivo Tph cells. Conversely, AHR activation inhibited a CXCL13 production and a Tph signature while promoting an IL-
22+ Th22 cell signature. Luciferase reporter assay using AHR reporter cells show decreased luciferase activity from cells cul-
tured with SLE serum in the presence of AHR agonist. Time coursed transcriptomic analyses of AHR-activated cells com-
bined with unbiased analysis for transcription factor binding sites in AHR CUT&RUN peaks indicated AP-1 transcription
factors and AHR co-regulate gene expression. A second CRISPR screen targeting AP-1 family members identified JUN
as a potent negative regulator of CXCL13 production and a Tph signature. Further CUT&RUN analyses placed both JUN
and AHR at the CXCL13 locus, suggesting direct inhibition of CXCL13 expression. Finally, type I interferon (IFN), a patho-
genic driver of SLE, promoted T cell CXCL13 production and a Tph-associated epigenetic signature in part by inhibiting
AHR activation and reducing JUN protein expression, while overexpression of JUN inhibited the ability of IFN to induce T cell
CXCL13 production.

Conclusion:Our results identify AHR and JUN as potent inhibitors of a Tph cell fate and implicate type I IFN as a key signal in
SLE that inhibits AHR and JUN to induce Tph cells.
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a, Quantification of indicated clusters in SLE patients (n=19) and controls (n=19), P=6.32e-6 for PD-1/ICOS+, P=2.9e-9 for CD96hi. b, ELISA data
for indicated cytokines in supernatants of memory CD4+ T cells nucleofected with sgAHR or sgCD8 control. All cells were cultured with TGF-beta,
and each line represents a separate donor (n=12). For CXCL13 P=4.88e-4and IL-22 P=4.88e-4. c, ELISA for CXCL13 (left) and IL-22 (right) from
memory CD4+ T cells stimulated with or without IFN-alpha for 24 hours prior to addition of AHR agonist/inhibitor or DMSO control as indicated
(n=6). From left to right, P-value for CXCL13: 8.5e-5, 4.05e-4, 2.9e-5, and for IL-22: 2.35e-3, 8.76e-4, 0.0338. d, Graphical representation of pro-
posed model in type I IFN regulation of AHR and JUN to promote Tph cells in SLE.
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Background/Purpose: MRL/MpJ mice are protected from developing post-traumatic osteoarthritis (OA). We have previ-
ously shown transplantation prior to OA induction prevents OA development. We now extend this work to include measures
of synovitis and osteophytes, transplantation after OA induction, transplantation breeding experiments, and peripheral blood
immunoprofiling.

Methods: Adult male B6 and MRL mice were inoculated by oral gavage with diluted cecal contents from the opposite
mouse strain or vehicle control. Adult male germ-free (GF) mice were inoculated with B6 or MRL cecal contents. A subset
of male MRL-transplanted-B6 mice were bred to transplanted female mice and F1 and F2 generation mice were evaluated.
Destabilization of the medial meniscus (DMM) surgery was then performed unilaterally to induce OA. Eight weeks after DMM,
mice were sacrificed, knee joints fixed, paraffin-embedded, stained with Safranin-O and histologically graded for OARSI
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score, synovitis, and osteophytes. Immunophenotyping of splenocytes was performed by mass cytometry (CyTOF). Seurm
LPS was determined by chromogenic assay.

Results: Adult male MRL and MRL-transplanted B6 (48h prior to DMM) were protected from OA (Figure 1,OARSI:
P=6.7E-7, 6.3E-7 respectively, synovitis: P=0.002, P=0.009; osteophytes: P=0.02, P=0.0001). Transplant 48h after DMM
(P=0.002) but 1 week (P=0.1) and 2 weeks (P=0.7) after DMM were not effective. Synovitis and osteophytes were not
improved by transplant after DMM. B6-into-MRL transplant worsened OA (OARSI: P=0.04, synovitis: P=0.04). F1 and F2
progeny of MRL-into-B6 mice were protected from OA (OARSI: P=2E-5, P=0.003 respectively). B6-into-GFmice developed
OA similar to B6 controls (OARSI: P=0.8), whereas MRL-into-GF mice were protected from OA similar to MRL controls
(OARSI: P=0.4). Five cecal microbiome clades were strongly correlated with OA outcome (Lactobacillus R=-0.32, Akker-
mansia R=-0.31, Oscillospira R=-.28, Anaerostipes R=0.35, Christensenellaceae R=0.37, Rikenellaceae R=0.43). Immuno-
phenotyping revealed reduced DN T-cells, reduced naïve B cells, reduced CD26+ monocytes, and increased CD4+CD25+
regulatory T cells with transplantation and in MRL mice vs. B6 controls. LPS levels were reduced in MRL-into-B6 vs. B6
controls.
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Conclusion: Gut microbiome transplantation from OA-protected MRL mice to OA-susceptible B6 mice 48h before or 48h
after DMM prevents OA development. Specific microbiome clades associated with OA protection, and are associated with
changes in circulating immunophenotypes.

Disclosure: G. Dyson: None; M. Barrett: None; M. Khan: None; C. Miranda: None; N. Hanebutt: None; C. Dunn:
None; M. Jeffries: None.
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Background/Purpose: There is a paucity of data to guide biologic and JAKi DMARD selection in rheumatoid arthritis-
interstitial lung disease (RA-ILD), with some reports of higher mortality with TNFi use in this population (Druce et al. RMD
Open, 2017). We performed a real-world pharmacoepidemiologic study of non-TNFi/JAKi vs. TNFi in RA-ILD using the Tar-
get Trial Emulation framework (Hernan et al. JAMA, 2022).

Methods:We performed an active-comparator, new-user study of patients with RA-ILD initiating TNFi or non-TNFi biologic/
JAKi in the Veterans Health Administration (VA) between 2006 and 2018. Receipt of ILD-focused therapies
(e.g., mycophenolate, antifibrotics) was an exclusion. RA-ILD was identified using validated administrative algorithms requir-
ing multiple RA and ILD diagnostic codes (PPV >70%). TNFi and non-TNFi/JAKi initiators were 1:1 propensity score
(PS) caliper-matched using calendar time-specific PS models (2006-2010, 2011-2015, 2016-2018) that included demo-
graphics, healthcare utilization, comorbidities, and several RA- and ILD-related factors (including pre-treatment forced vital
capacity [FVC]) obtained from EHR and administrative data (Figure 1). The primary outcome was a composite of time to
respiratory-related hospitalization (by VA and Medicare data linkage) or death (by National Death Index linkage) using Cox
regression models following an intention-to-treat analysis approach. Secondary outcomes were respiratory hospitalization
and death (all-cause, respiratory). Outcomes were assessed over 3-year (primary) and 1-year (secondary) follow-up periods.
Sensitivity analyses were performed among modified cohorts requiring: 1) prior biologic/JAKi treatment, 2) non-missing pre-
treatment FVC values, or 3) additional ILD classification criteria.

Results: Among 1,046 RA-ILD patients fulfilling eligibility criteria (n=704 TNFi), 237 TNFi initiators were matched to 237 non-
TNFi/JAKi initiators in the primary analyses (mean age 68 years, 92% male). Mean standardized differences of variables in
the PS model improved from 0.19 to 0.05 after matching, though few variables remained modestly imbalanced (Figure 1).
Adalimumab (51%) and etanercept (37%) were the most frequent TNFi while rituximab (53%) and abatacept (28%) were
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the most frequent non-TNFi/JAKi. There was no significant difference in the primary outcome between non-TNFi/JAKi
vs. TNFi (HR 1.19 [0.91, 1.56]; aHR 1.22 [0.92, 1.60]; Table 1). There were also no significant differences in respiratory hos-
pitalization, all-cause mortality, or respiratory-related death (Table 1). In sensitivity analyses with modified cohort eligibility
requirements, no significant differences in outcomes were observed between non-TNFi/JAKi and TNFi (Figure 2).

Conclusion: In this national VA, PS-matched study using the Target Trial Emulation framework, we did not observe signifi-
cant differences in the risk of respiratory hospitalization or death between RA-ILD patients initiating non-TNFi/JAKi vs. TNFi.
Our findings do not support systematic avoidance of TNFi in RA-ILD. Comparative data from clinical trials are needed to fur-
ther guide these routine clinical decisions.

Figure 1. Distribution of propensity scores (A) and standardized differences for variables (B) among RA-ILD patients initiating a non-TNFi/JAKi or
TNFi before and after matching.
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Table 1. Comparative risk of Non-TNFi/JAKi vs .TNFi in RA-ILD.
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Disclosure: B. England: Boehringer-Ingelheim, 2, 5; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharma-
ceuticals, 5; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5; T. Johnson: None; Y. Yang: None;
P. Roul: None;H. Sayles: None; F. Yu: None; J. Rojas Jr: None; B. Sauer: None;G. Cannon: None; J. Curtis: AbbVie,
2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5,

Figure 2. Sensitivity analyses comparing Non-TNFi/JAKi vs. TNFi in cohorts with additional requirements.
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Background/Purpose: Methotrexate (MTX), the anchor drug for rheumatoid arthritis (RA), has limited bioavailability above
an oral dose of 15 mg. Split-dose oral MTX (morning, evening same day) has been shown to lead to higher blood levels com-
pared to single-dose, however, its effect on clinical efficacy is unknown. Thus, we planned to compare the efficacy, safety
and tolerability of oral split-dose to single-dose MTX once a week in RA.

Methods: This multicenter (six centers), open-label (assessor blinded) RCT recruited patients with Rheumatoid arthritis
(2010 ACR/EULAR), 18-60 years of age, seropositive (RF or ACPA), disease duration < 5 years, not on DMARDs (except
hydroxychloroquine and/or low-dose prednisolone) but with active disease (TJC28 ≥4 and SJC28 ≥2). Patients were ran-
domized 1:1 (online generator) and allocated (concealed using SNOOSE) into either single dose (25 mg) or split-dose
(10 mg morning, 15 mg evening, same day) once weekly MTX for 24 weeks. Disease activity was assessed by DAS28
(ESR) at 16 and 24 weeks. At 16 weeks, either leflunomide or sulfasalazine could be added if DASS28≥3.2. (Figure 1) Pri-
mary outcome was EULAR good response at 24 weeks, and secondary outcomes were EULAR response at 16 weeks,
DAS28, ACR20, 50, 70 and HAQ at 16 and 24 weeks. Safety outcomes included laboratory abnormalities. Intolerance to
methotrexate was assessed using MISA score. Analysis was by intention-to-treat and missing data was accounted by
last-observation-carried-forward (locf), and non-response was imputed for categorical variables.

Trial registration CTRI/2021/02/03136

Results: 253 patients (females 83%), with age and disease duration (mean ± SD) of 42.2±10.4 and 2.1±1.5 years, were ran-
domized to split-dose (n=128) and single-dose (n=125) group. Baseline DAS28 was comparable, 6.5±1.0 and 6.6±1.0
(p=0.554), but after 16 weeks of MTX monotherapy, DAS28 was significantly lower in split-dose (4.4±1.4) than single-dose
(5.1±1.5, p< 0.001) group. At 16 weeks, there was significantly higher EULAR good response (difference 12.3%, CI 12.4 to
66); ACR20 (difference 24.6%, CI 13.1 to 36), ACR50 (difference 19.5%, CI 7.5 to 31.5%) and ACR70 (difference 12.2%, CI
2.5 to 28.9) in split versus single-dose group. Fewer patients in the split-dose (35%) compared to single-dose (54.5%,
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Table 1: Efficacy measures

Table 2: Laboratory abnormalities and intolerance between the two groups
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p=0.005) group were started on additional DMARD at 16 weeks; leflunomide was started in 34 (30%) and 54 (49%), and sul-
fasalazine in 6 each. At 24 weeks, there was significantly lower DAS28 in split-dose (4.1±1.5) compared to single-dose (4.5
±1.5, p=0.03) group, however, no difference in other efficacy measures (Table 1). There was no difference in HAQ scores at
16 or 24 weeks. There was no major AE, but significantly higher frequency of transaminitis at 16 weeks and persistent trans-
aminitis in split-dose group. Frequency of leucopenia was higher in single-dose group at 24 weeks (Table 2). No significant
difference in symptoms of intolerance between groups. (Table 2)

Conclusion:Oral split-dose MTX given once weekly in RA patients had significantly higher efficacy and reduced the need for
additional DMARDs, compared to single-dose MTX given once a week. There was no major AE, but slight increase in fre-
quency of persistent transaminitis in split-dose group.

Disclosure: C. Prasad: None; V. Dhir: None; R. Gupta: None; K. Thomas: None; D. phani kumar: None; V. PAI:
None; A. Jain: None; S. Naidu: None; P. Saini: None; L. Bidyalaxmi: None; A. KHULLAR: None; R. Manthri: None;
S. Sharma: None; A. Sharma: None; A. Aggarwal: None; S. Jain: None.
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Figure 1: Study design
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Background/Purpose: Infections during treatment of ANCA-associated vasculitis (AAV) lead to excess mortality. Trimeth-
oprim sulfamethoxazole (TMP-SMX), recommended for pneumocystis jirovecii pneumonia (PJP) prophylaxis, has broad
antimicrobial activity. We assessed associations between TMP-SMX prophylaxis and subsequent infections within a
United States population sample of granulomatosis with polyangiitis (GPA) treated with rituximab (RTX).

Methods: We included adults with GPA within the Merative™ Marketscan® Research Databases who had a minimum
6 months of insurance enrolment prior to a first (index) RTX treatment (2011-2020). Baseline TMP-SMX prophylaxis was
defined as a >=28-day prescription dispensed within 30 days (before/after) RTX initiation. We defined serious infections as
an inpatient ICD-9 or -10 primary diagnostic code for infection following the index date (excluding viral and mycobacterial
codes). Secondary outcomes were outpatient infections (for the same codes), and PJP. Subjects were followed until end
of insurance enrolment or Dec 31, 2020. Multivariable Cox proportional hazards regression assessed the association of
baseline and time-dependent TMP-SMX with serious infection. Models were adjusted for age, sex, prednisone ( >=20
mg/day dispensed < 30 days prior to index RTX), hospitalization and/or serious infection in the 6 months prior to index
RTX, and having any of of the following: interstitial or obstructive lung disease, diabetes, chronic kidney disease, or dialysis.
As a sensitivity analysis, we assessed the association between TMP-SMX prophylaxis and a "control" infection, herpes
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zoster (HZ). Finally, we determined rates of adverse events potentially attributable to TMP-SMX during person-time exposed
and unexposed to TMP-SMX.

Results: The cohort included 919 RTX-treated individuals with GPA, of which 53%were female, mean age 52 years (SD 16).
TMP-SMX was dispensed to 281 (31%) at the time of index RTX (and to 40% on prednisone >=20 mg/day). Over a median
(IQR) follow-up of 496 (138, 979) days, the rates of serious infection, outpatient infection, and PJP per 100-person years
were 6.1 (95% confidence interval, CI 5-7), 28.7 (95% CI 26-32), and 0.7 (0.4-1.2), respectively. Serious infections were pri-
marily pulmonary (36%) or general sepsis (45%). In multivariable analyses, TMP-SMX was negatively associated with serious
infections, considering baseline (adjusted HR 0.5; 95% CI 0.3-0.8) and time-varying TMP-SMX exposure (aHR 0.5; 95% CI
0.3-0.9). Prophylaxis was also negatively associated with outpatient infections (aHR 0.7; 95% CI 0.5-0.9). Thirteen PJP
infections occurred, all in TMP-SMX unexposed subjects. TMP-SMX was not associated with reduced HZ (aHR; 1.6, 95%
CI 0.6-3.2). Rates for adverse events potentially attributable to TMP-SMX per 100 person-years were 29.6 (95% CI,
22-39) during periods of TMP-SMX exposure and 13.4 (95% CI, 11-16) during periods without TMP-SMX exposure.

Conclusion: TMP-SMX prophylaxis was associated with subsequent reduced serious and overall infections in RTX-treated
GPA. Further study is needed to determine how to balance potential benefits and harms from prophylaxis in individual
patients, and determine optimal prophylaxis duration.

Disclosure: A. Mendel: None; H. Behlouli: None; E. Vinet: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and Company, 2, 5, Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi,
2, 5, UCB, 2, 5; S. Bernatsky: None.
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Background/Purpose: Lupus (SLE) is one of the leading causes of death in young women in the United States. Roughly
�80% of SLE patients experience sensitivity to ultraviolet light (UV), which leads to local and systemic inflammation and can
trigger nephritis flares. While we previously showed skin exposure to UV leads to neutrophil-mediated kidney damage, the
exact mechanisms are unknown. We use scRNA-Seq to characterize kidney injury pathways resulting from skin UV exposure.

Methods: B6 female mice (3-mo) were exposed to UVB (1x500mJ/cm2). On day 2 (D2) or No UV, cardiac perfusion was
performed with Dynabeads for glomerular magnetic isolation. Glomeruli were digested (Col IV, Pronase I, DNase I) following
Col. I kidney digest and scRNA-seq performed by 10X Genomics. Glomeruli from anti-GCSF and IgG D2 UV-exposed mice
were digested and sent for 10X Genomics scRNA-seq. Neutrophils were enriched from digested skin, lungs, and kidney by
Ly6G magnetic beads and sorted for >90% purity. Single Cell clustering and differential gene expression (DGE) analyses
were performed using Seurat 4.1.1 R package. Gene ontology pathway analysis was performed using clusterProfiler.
Ligand-receptor analysis was performed using CellChat. Injury scores created using DGE from D2-UV renal structural cells.

Results: ScRNAseq analysis of kidney structural cells revealed endothelial, stromal, podocyte and distal tubular cell (DTC)
injury on D2 after skin UV exposure. Pathway analysis showed downregulation of actin filament organization in podocytes
and ion transport in DTCs (Fig 1B-C). Type I interferon pathway was upregulated in stromal cells, while angiogenic and cell

Figure 1. UV Skin Exposure Results in Renal Damage.
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stress pathways were increased in renal endothelial cells (Fig 1D-E). Kidney-infiltrating neutrophils showed an increased
number and strength of interactions with stromal, endothelial, and DT cells (Fig 2A). Preventing neutrophil recruitment by
anti-GCSF IgG abolished endothelial injury pathways (Fig 2B) and decreased injury scores in podocytes and DTCs
(Fig2C-D). Five distinct neutrophil clusters (G3a, G3b, G4, G5b, & G5c) were identified in the kidney, though activated imma-
ture G3a and G3b neutrophil clusters were only present after UV (Fig3A-B). Pathway analysis showed G3a was enriched for
myeloid leukocyte activation and actin regulation pathways (Fig3C). ScRNA-Seq analysis revealed neutrophil heterogeneity
at the local site of injury (skin) vs. the distal organs (kidney, lung, & blood) (Fig3D). Kidney infiltrating neutrophils had increased
degranulation and activation scores in the kidney vs. the lung or skin (Fig3E).

Conclusion: We identified that neutrophils primarily cause endothelial renal injury but also contribute to podocyte and DTC
damage after skin UV exposure. The increased number and strength of podocyte and stromal interactions indicates UV skin
exposure triggers injury to the glomerular filtration barrier, supporting our previous findings of UV triggered proteinuria.
Altered neutrophil heterogeneity at the local site of injury and distal organs demonstrates tissue specificity in the skin-kidney
pathogenic axis.

Disclosure: A. Cortez: None; L. Mendyka: None; F. Kolling: None;M. Whitfield: None; S. Skopelja-Gardner: None.

Figure 2. UV skin exposure triggers neutrophil-mediated damage.

Figure 3. UV skin exposure triggers neutrophil heterogeneity.
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Background/Purpose: Persistent production of type I interferons (IFN-Is) is one of the hallmarks of lupus skin disease that is
exacerbated by ultraviolet (UV) light. We previously showed IFN-I induction by UV occurs in a cGAS-STING-dependent man-
ner, but the IFN-I signature returns to baseline levels in healthy skin, unlike in lupus. Here, we propose that the immune
checkpoint VISTA is a regulator of skin IFN-I production in keratinocytes of therapeutic relevance to lupus.

Methods: Skin biopsies from B6, B6.Vsir-/- (VISTA-deficient), B6.Vsir-/-Sting-/-, KRT14creVsirfl/fl (Vsir-/- in keratinocytes),
and cre-Vsirfl/fl female mice (3 mo) were collected prior to, 3 and 24h after UVB (500mJ/cm2). Gene expression was quanti-
fied by RNA-seq (Rosalind). Skin infiltrating cells were quantified by flow cytometry. Human keratinocytes were isolated from
healthy skin and cultured in vitro. Cells were treated with agonistic anti-VISTA (803) or isotype IgG2a (20ug/ml) prior to UVB
(50mJ/cm2), in the presence or absence of IFNa (100U). Expression of IFN-Is and IFN-I stimulated genes (ISGs) were quan-
tified by qPCR (4hr after UV) and IFN-I score derived.

Figure 1. Elevated skin IFN-I production in the absence of VISTA. A. IFN-β immunoblot of B6 and B6.Vsir-/- skin lysates; levels normalized to β-
actin (ImageJ). B. IFN-k gene expression in B6 and Vsir-/- whole skin measured by qPCR. C. STING immunoblot of B6 and B6.vsir-/- skin lysates.
D. Skin IFN score in B6 and Vsir-/- mice, before and after UVB exposure (1x500mJ/cm2). Differences in gene expression determined relative to
baseline B6 and all statistical significance determined by two-way ANOVA (A,D) or Student’s T test(B,C) (n=5, *p<0.05, **p<0.01, ***p<0.005,
****p<0.00001). IFN-I score calculated as sum normalized expression of 6 ISGs relative to baseline B6 (ISGs: IRF7, IFIT1, IFIT3, ISG15, IFI27La,
Mx1) and normalized to 18s.
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Results: At baseline, B6.Vsir-/- skin had increased IFN-k mRNA, IFN-b protein, as well as total STING protein levels (Fig. 1A-
C). RNA-seq revealed increased expression of Sting and upstream cytosolic DNA sensors in VISTA-deficient mouse skin
before and after UV. B6.Vsir-/-mice exhibited a 5-fold higher skin IFN-I score after UV compared to B6 mice (Fig.1D). Higher
baseline and UV-induced IFN-I response in VISTA-deficient skin was suppressed in the absence of STING (Vsir-/-Sting-/-
mice). Moreover, fewer skin-infiltrating neutrophils and inflammatory monocytes were recruited to Vsir-/-Sting-/-
vs. STING-sufficient Vsir-/- skin post UV. RNAseq also revealed decreased expression of DNA repair genes like Ogg1,
Xpd and Pole in B6.Vsir-/- skin, which are essential for repair of UV-induced DNA damage. VISTA deficient mouse keratino-
cytes produced 2-fold higher IFN-k at baseline ex vivo and accumulated higher levels of oxidized DNA (8-OHdG) compared

Figure 2. VISTA regulates IFN-I production in keratinocytes. A. Mouse epidermis stained for VISTA (red), Keratin-14 (green), and DAPI (blue).
B. Baseline IFN-κ protein in B6 and Vsir-/- keratinocyte lysates after 6 days in culture, quantified relative to B-actin. C. Mouse keratinocytes stained
for 8-hydroxyguanosine (yellow) and DAPI (blue). D. IFN-b immunoblot of skin lysates from B6, B6.Vsir-/-, Vsirfl/fl and KRT14Cre:Vsirfl/fl mice.
E. Baseline skin IFN-I score of Vsirfl/fl and KRT14Cre:Vsirfl/fl mice. Significance determined by two-way ANOVA (A). (n=3, * p<0.05, p<0.01). Dif-
ferences in gene expression relative to Vsirfl/fl control and statistical significance determined by T test (n=4).

Figure 3. Anti-VISTA agonistic IgG suppresses UV-induced IFN-I signature in human keratinocytes. A. VISTA surface expression on primary
human keratinocytes measured by flow cytometry, without UV, 4 and 24hr after UVB (50mJ/cm2). B. IFN-k gene expression in human keratino-
cytes pre-treated with either anti-VISTA INX803 IgG2 or isotype control IgG2 antibody. C. IFN-I scores of human keratinocytes pre-treated with
803 or isotype control IgG2 before and after UV exposure were derived as the sum of normalized expression levels of 9 interferon-stimulated genes
(CXCL10, BST2, ifitm3, ifi27, isg15, ifit1, mx1, Ly6E, irf7). D. Immunoblot of phosphorylated STAT1 and IFN-k in human keratinocyte lysates from
cells before and after UVB exposure, in the absence or presence of IFNα (100U, 24hr prior to UV exposure) and pre-treated with anti-VISTA 803 or
isotype control IgG2 antibody. Pixel intensity calculated relative to b-actin (ImageJ) and fold change of P-STAT1 and IFN-k in the presence of IFNa
calculated relative to baseline NoUV. Statistical significance was determined by two-way ANOVA(A,C) and Student’s t-test (B,D); *p<0.05,
**p<0.01, ns= not significant.
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with B6 cells (Fig. 2B-C).Mice with a conditional VISTA deletion only in keratinocytes exhibited a 10-fold higher baseline IFN-I
signature and increased IFN-b protein levels compared to controls (Fig. 2D-E). Expression of VISTA on human keratinocytes
decreased 4 hr after UV, but increased 5-fold 24 hr after UV(Fig. 3A).Pre-treatment of human keratinocytes with an agonistic
anti-VISTA antibody (803) suppressed UV-induced IFN-k, Stat1 phosphorylation and IFN-I score, even in keratinocytes with
a pre-existing IFN-I signature (Fig. 3C-D).

Conclusion: These studies identify VISTA as a suppressor of IFN-I production in keratinocytes and demonstrate STING-
dependent IFN-I production in the absence of VISTA. As oxidized DNA is resistant to degradation in the cytosol where it
can serve as a potent trigger of cGAS-STING, VISTA promotion of DNA repair may indirectly suppress STING signals.
Antibody-mediated activation of VISTA in keratinocytes demonstrates its potential as a target to suppress IFN-I production
in the context of photosensitivity and lupus.

Disclosure: Z. Peters: None; L. Mendyka: None; S. Shan: None; W. Rigby: None; C. Burns: None; R. Noelle: None;
S. Skopelja-Gardner: None.
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Background/Purpose: Autoimmune photosensitivity is observed in type I Interferon (IFN) mediated diseases such as sys-
temic and cutaneous lupus erythematosus (SLE/CLE) and dermatomyositis. Type I IFN has been described as an activator
of UV-induced immune responses, but how a chronic IFN-high environment drives photosensitivity is not understood. Mito-
chondrial DNA has been identified as a source of IFN responses via activation of cGAS-STING in diverse cells of SLE. Here,
we investigated how UV light and type I IFN exposure impact mitochondrial stress and Z-DNA formation, a left-handed
dsDNA primarily localized in mitochondria which leads to type I IFN production through activation of cGAS.

Methods: Confocal microscopy of primary keratinocytes (KCs) from healthy controls and SLE patients and N/TERT immor-
talized KCs was performed to assess mitochondrial dynamics and cytosolic Z-DNA formation after UV exposure and IFN-α
treatment. qPCR and single cell RNA sequencing was used to assess gene expression. Tissue immunofluorescence was
used for protein expression of ZBP1. shRNA-mediated knockdown of ZBP1 was performed in NTERTs.

Results: After UV light exposure, NTERTs showed significantly upregulated gene expression of IFNB, IFNK, IFNL, MX1 and
OASL. This upregulation was significantly inhibited by preincubation with the mitochondrially-targeted antioxidant mito-
TEMPO (MT), indicating mitochondrial reactive oxygen species-dependent IFN responses. Additionally, mitochondria
showed significant fragmentation after UV light that was associated with cytosolic Z-DNA accumulation. Strikingly, this accu-
mulation was enhanced with IFN incubation leading to large Z-DNA puncta within the cytosol. Primary SLE KCs exhibit cyto-
solic Z-DNA at baseline and showed strong cytosolic Z-DNA accumulation after UV exposure. Cytosolic Z-DNA
accumulation and UV-induced ISG expression was prevented by MT in SLE KCs. Importantly, ZBP1, the cytosolic sensor
of Z-DNA, is induced by IFN-α and upregulated in nonlesional and lesional SLE and dermatomyositis skin biopsies but is
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not detectable in healthy control biopsies. Confocal analysis showed colocalization of Z-DNA with ZBP1 and cGAS after IFN
+UVB exposure. Knockdown of ZBP1 in NTERTs attenuated ISG expression after UVB in an IFN-high environment.

Conclusion: Our data indicate that type I IFN priming, coupled with UV light exposure, results in mitochondrial stress that
leads to increased mitochondrial Z-DNA formation and cytoplasmic release. Cytosolic Z-DNA interacts with ZBP1 and cGAS
to activate IFN upregulation. Collectively, we describe a new pathway of mitochondrial Z-DNA sensing by ZBP1 that drives
and sustains IFN responses in KCs, giving further insight into autoimmune photosensitivity.

Figure 1. UVB leads to mitochondrial ROS-dependent IFN upregulation and cytoplasmic release of Z-DNA in keratinocytes (KCs). A) Expression of
interferon genes in NTERTs +/- UVB exposure and +/- preincubation with mitochondrial targeted antioxidant mitoTEMPO (n=4). B) Schematic of
Z-DNA release: Upon mitochondrial damage by UVB and IFN-α, Z-DNA is released into the cytosol and bound by ZBP1 which is overexpressed in
the epidermis of lupus and dermatomyositis patients. ZBP1 can interact with cGAS to sustain IFN responses in KCs. C) Methodology to assess
mitochondrial stress and Z-DNA formation in KCs. D) Immunofluorescence (IF) staining of NTERTs identifies mitochondrial-derived cytoplasmic
Z-DNA release upon UVB exposure resulting in large Z-DNA puncta after IFN-α treatment (n=4). E) Quantification of cytoplasmic Z-DNA by auto-
matic image analysis using CellProfiler software. F) IF of control KCs (n=3) and SLE KCs (n=2) for Z-DNA after UVB exposure identifies large Z-DNA
puncta in SLE KCs.

3133



Disclosure: B. Klein: None; M. Reynolds: None; B. Xu: None; M. Gharaee-Kermani: Rome Therapeutics, 5;
A. Victory: None; S. Loftus: None; M. O’Riordan: None; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers
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2, Janssen, 5, Pfizer, 2, ROME Therapeutics, 2, 5, Rome Therapeutics, 5, Ventus Therapeutics, 2, 5.

Figure 2. ZBP1 interacts with Z-DNA and is upregulated in autoimmune photosensitivity disorders. A) IF staining of Z-DNA and ZBP1 in NTERTs
reveals colocalization of large cytoplasmic Z-DNA puncta with ZBP1. B) Violin plots showing expression levels of ZBP1 in different cell types of
healthy control (HC, n=14), nonlesional (n=7) and lesional (n=7) lupus skin. C) ZBP1 is induced by IFN-α incubation in NTERTs (n=4). D) IF staining
of HC, discoid lupus (DLE), subacute cutaneous lupus (SCLE), and dermatomyositis (DM) identifies increased epidermal ZBP1 expression in auto-
immune photosensitive disorders compared to HC. E) IF staining of cGAS in NTERTs reveals colocalization of cGAS with large Z-DNA puncta after
UVB exposure and IFN-α treatment (n=3). F) Quantification of cGAS staining shows cytoplasmic shift of cGAS after UVB exposure. G) Ratio of
nuclear and cytoplasmic cGAS after UVB and IFN-α treatment.
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Background/Purpose: Anti-melanoma differentiation-associated gene 5-positive dermatomyositis (anti-MDA5+ DM) is a
rare inflammatory autoimmune disease with impressively life-threatening rapid progressive interstitial lung disease
(RP-ILD). The mechanism that leads to immune dysfunction and lung injury remains elusive.

Methods: We applied single-cell RNA sequencing to the peripheral blood mononuclear cells (PBMCs) from three anti-
MDA5+ DM patients and cells in paired broncho-alveolar lavage fluid (BALF). The datasets of healthy controls are from
GSE158055 (PBMC) and GSE14592 (BALF). Flow cytometry and Luminex assay were further applied to validate the results.

Results: A high-quality scRNA-seq dataset composed of 64,565 cells were generated from three anti-MDA5+ DM patients,
revealing profound aberrations of various immune compartments and distinct immune responses both in peripheral blood
and lungs. We found increased monocytes resembling myeloid-derived suppressor cells (MDSCs), which correlated with
inflammatory markers in the blood ofanti-MDA5+ DM patients. While those MDSC-like monocytes showed enhanced acti-
vation of type I interferon signaling pathway, they were immune-paralyzed, with downregulation of cytokines and inflamma-
tory gene expressions. In contrast, the lung microenvironmentofanti-MDA5+ DM exhibited overactivation of immune
responses, with monocyte-macrophages in BALFs producing massive amounts of cytokines and chemokines. To be more
specific, monocyte-derived alveolar macrophages (Mo-AMs) might be the major source triggering the cytokine storm in the
lung, with cell ratios and inflammatory expression both significantly elevated inanti-MDA5+ DM patients. The prominent
expression of chemokines of Mo-AMs suggested a feed forward loop of immune cell recruitment and inflammatory cascade.
Besides, pseudo-time trajectory analysis revealed that recruited Mo-AMs adopt a fibrosis-associated phenotype during the
process of differentiation.

Conclusion: Our study comprehensively depicts the dysregulated peripheral and lung immune landscape inanti-MDA5+
DM, and highlights the proinflammatory and profibrotic role of Mo-AMs in the pathogenesis and progression ofanti-
MDA5+ DM with RP-ILD, implying that targeting Mo-AMs or blockade of monocyte influx to lung may present an effective
strategy.
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Figure 1. (a) Flowchart depicting the overall experimental design of this study. (b&e) t-SNE plot showing the overview of cell clusters in the inte-
grated single-cell transcriptomes of PBMCs and BALFs from anti-MDA5+ DM patients and healthy controls (HCs). (c&f) t-SNE plots showing
the single-cell transcriptomes of PBMCs and BALFs from HCs (top) and anti-MDA5+ DM patients (bottom) respectively. (d&g)The specific markers
for identifying each immune cell types in b&e are indicated. (h)The ratios of each cell cluster in PBMCs and BALFs from anti-MDA5+ DM patients
and HCs. (i) Heatmap showing the expressions of key cytokines and chemokines involved in cytokine strom of PBMCs and BALFs from HCs
and patients.
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Figure 2. (a) UMAP plot of six cell clusters of monocytes in PBMCs. (b) Heatmap showing top 10 marker genes for each cluster. (c) UMAP plot
showing monocytes across HCs and patients. (d) Inflammatory scores and cytokine scores of PBMC cell clusters. (e) Bar plot showing the path-
ways enriched in the anti-MDA5+ DM group across monocytes. (f ) Density plots show the composite MHC II signature scores and calprotectin
signature scores of peripheral CD14+ monocytes in 2D maps. The horizontal and vertical lines separating the four quadrants represent the median
scores of all CD14+ monocytes. The percentages of cells in each quadrant are indicated. (g) Violin plot showing the MDSC-like score of each
monocyte cluster. (h) Left panel shows the representative flow cytometric data of HLA-DR expression on CD14+ PBMCs. Right top plot shows
the percentage of HLA-DRLow cells in CD14+ PBMCs among anti-MDA5+ DM-active group, anti-MDA5+ DM-remission group and HC group.
The middle and bottom plot on the right shows the Spearman correlation of HLA-DRLow% and IL-6, and ferritin levels.
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Figure 3. (a) UMAP plot of nine cell clusters of monocyte-macrophage in BALFs. (b) Heatmap showing top 10 marker genes for each cluster.
(c) UMAP plot showing monocyte-macrophages across HCs and anti-MDA5+ DM patients. Bar plot showing the proportions of each
monocyte-macrophage cluster in BALFs from individual subjects. (d) Pseudotime trajectory analysis of monocyte-macrophages in anti-MDA5+
DM patients. (e) Violin plots showing the cytokine scores and inflammatory scores of each monocyte-macrophage cluster. (f ) Gene set module
score of ‘IPF-expanded macrophages’ (IPFe-Mp) and alveolar FABP4+Mp (Ayaub et al., 2021), calculated based on single transcriptomes. Proj-
ected onto the UMAP embedding (top) and plotted as violin plots (bottom) across the monocyte-macrophage clusters. Dot color indicates signa-
ture module score. Violin colors show cluster identity.
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Background/Purpose: Gout is the most common form of inflammatory arthritis worldwide, which is characterised by the
deposition of monosodium urate crystals (MSUc) in the joints that leads to lysosomal damage and triggers the activation
of the inflammasome leading to acute episodes of inflammation. Clonal hematopoiesis of indeterminate potential (CHIP)
is defined as a common, age-related disorder marked by the expansion of blood-cell clones by somatic mutations, mainly
in DNMT3A or TET2. Interestingly, individuals with CHIP have a higher risk of developing gout. In line with this, activating sim-
ilar inflammatory programs raises the question of what epigenetic molecular mechanisms underlying the association
between gout and CHIP are.

Methods: We performed ATAC-Seq, ChIP-Seq, RNA-Seq, Western Blot, RT-qPCR, ChIP-qPCR, LysoTracker staining, in
murine bone marrow-derived macrophages and human monocyte-derived macrophages stimulated with MSUc for 5h. Tfeb
KO, Dnmt3a KO and Tfeb overexpressing macrophages (Tfeb-Tg) were used. AMPK activators Metformin or A766992 and
DOT1L inhibitor SGC0946 (DOT1Li) were used.

Figure 1. MSUc leads to an altered histone landscape with increased TFEB, which is required to activate the lysosomal program during gouty
inflammation. (A) ChIP-Seq of H3K27ac and H3K4me3 in macrophages by MSUc. (B) Motif analysis of regions with gained H3K27ac signal.
(C) ChIP-Seq of TFEB and TFE3 after stimulation with MSUc. (D) UCSC Browser composite of H3K27ac (K27ac), TFEB and TFE3 ChIP-Seq.
(E-G) Analysis of Atp6v1c1 expression (E), LysoTracker staining (F) or cell viability (G) of macrophages over-expressing Tfeb (Tfeb-Tg) or Tfeb
KO. TPM=transcripts per million reads. FMI=fluorescence mean intensity. N>3/experiment. Except for RNA-Seq experiments, Student T-test
was used to calculate statistical significance.
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Results: We found over 2000 genomic regions with increased H3K27ac or H3K4me3 signal (Figure 1A). These genomic
regions are enriched in binding sequences for MITF/TFE transcription factors (Figure 1B) which are master regulators of
lysosomal biogenesis. Interestingly, we found that stimulation by MSUc leads to an increased binding of TFEB and TFE3
over 4000 genomic regions (Figure 1C) associated with the promoter of lysosomal genes Hyal1 and Hyal3 (Figure 1D).
Moreover, whereas genetic overexpression of Tfeb (Tfeb-Tg) leads to increased expression of lysosomal genes including
Atp6v1c1, higher LysoTracker staining and improved cell viability (Figure 1E-G, left panel), the opposite is observed for
Tfeb knock-out macrophages (Figure 1E-G, right panel). In addition, we found that TFEB regulates Dnmt3a upregulation

Figure 2. Upregulation of DNMT3A by TFEB through AMPK signaling is required to activate the lysosomal gene expression program by MSUc.
(A) Expression analysis of Dnmt3a of macrophages over-expressing Tfeb (Tfeb-Tg) or Tfeb. (B) Expression of Atp6v1c1 (left) or LysoTracker stain-
ing (right) of wild type or Dnmt3a KOmacrophages stimulated with MSUc. (C) Chromatin Immunoprecipitation of TFEB and DNTM3A over the pro-
moter of Atp6v1d and Atp6v0d1. (D) Protein analysis by Western blot of AMPK signaling components. (E) Expression analysis of Dnmt3a (left),
Atp6v1c1 (center) or LysoTracker staining (right) of macrophages incubated with Metformin (Metf) or A766992 prior to stimulation with MSUc.
TPM=transcripts per million reads. FMI=fluorescence mean intensity. N>3/experiment. Except for RNA-Seq experiments, Student T-test was
used to calculate statistical significance.

Figure 3. DOT1L is a TFEB binding partners that regulate Dnmt3a and lysosomal gene expression during gouty inflammation. (A) Protein analysis
by Western blot for DOT1L and its downstream modified histone products. (B) Overlap between genes associated to increased TFEB and
increased DOT1L signal by MSUc. (C) UCSC browser composite. (D) Chromatin immunoprecipitation of TFEB over the promoter of Dnmt3a (left)
or Dnmt3a expression analysis (right) of macrophages incubated with DOT1L inhibitors prior to stimulation with MSUc. (E) Schematic summary of
the response of macrophages to MSUc . TPM=transcripts per million reads. FMI=fluorescence mean intensity. N>3/experiment. Except for RNA-
Seq experiments, Student T-test was used to calculate statistical significance.
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by MSUc (Figure 2A) and that Dnmt3a deletion leads to downregulation of lysosomal gene expression and LysoTracker
staining (Figure 2B).

Moreover, we found that DNMT3A co-binds with TFEB over the promoter of Atp6v1d, and Atp6v0d1 (Figure 2C), indicating
that TFEB and DNMT3A are part of the same genomic network. We also found that MSUc leads to activation of AMPK sig-
naling (Figure 2D) and that treatment with AMPK activators Metformin or A766992 induces Dnmt3a and lysosomal gene
expression and increases the LysoTracker staining by MSUc (Figure 2E). Furthermore, we found that the histone-methyl
transferase DOT1L is upregulated by MSUc (Figure 3A) and co-bind with TFEB (Figure 3B) and DNMT3A over the pro-
moter of lysosomal genes such as Atp6v1c1(Figure 3C). Treatment with DOT1L inhibitor reduces the recruitment of TFEB
to the promoter of Dnmt3a, thereby, downregulating Dnmt3a expression (Figure 3D).

Conclusion: Our data indicate that DNMT3A cooperates with TFEB and DOT1L for the required regulation of lysosomal
gene expression during gout flares by MSUc and provides a mechanistic explanation as to why patients with clonal hemato-
poiesis by DNMT3A mutations are at higher risk of developing more severe gout (Figure 3E). Our data opens novel thera-
peutic possibilities for patients with clonal hematopoiesis and gout.

Disclosure: I. Cobo: None; J. Murillo-Saich: None; M. Alishala: None; S. Calderon: None; R. Coras: None;
N. Spann: None; A. Cheng: None; T. Prohaska: ; B. Razani: None; R. Terkeltaub: atom biosciences, 2, dyve, 2, for-
tress, 2, generate biosciencez, 2; B. Ebert: Calico, 5, Exo Therapeutics, 1, 8, Neomorph, 12, Founder, SAB member,
stockholder, Novartis, 5, Skyhawk Therapeutics, 1, 8, TenSixteen Bio, 12, Founder, SAB member, stockholder;
R. Liu Bryan: None; M. Guma: Genentech, 5, Gilead, 5, Novartis, 5, Pfizer, 5; C. glass: None.
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Background/Purpose: The cyclic GMP-AMP synthase (cGAS)-stimulator of interferon genes (STING) pathway has
emerged as a key innate immune mediator of autoimmune and inflammatory diseases. However, the development of a
drug-like STING antagonist remains challenging. Here, we report the discovery and characterization of RGT-118, a highly
potent, selective and orally bioavailable small molecule STING antagonist for autoimmune disorders in preclinical models.

Methods: By leveraging the Computer Accelerated Rational Design (rCARDTM) platform, we designed and synthesized a
small molecule STING antagonist RGT-118. Cellular potency was measured in cGAMP stimulated THP-1 cells with IFN-b
secretion as a readout. The absorption (MDCK based permeability assay and kinetic solubility), distribution (free fraction in
plasma), and metabolism (liver microsomes, hepatocytes, plasma and blood stability) were characterized in in vitro assays.
The pharmacokinetic (PK) study was performed in preclinical species to evaluate the exposure and bioavailability. Proof-
of-mechanism (POM) studies were also performed using a mouse model in which the inhibition of RGT-118 on the
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production of IFN-a, IFN-b, IL-6 and TNF-a was measured after being challenged with cGAMP. Trex1-/- mouse model was
used to investigate the mechanistic activity of RGT-118. In addition, imiquimod-induced psoriasis model was used to eval-
uate the efficacy of RGT-118 in inhibiting disease development. Furthermore, to explore the therapeutic window of RGT-
118, rat and dog 14-day dose-range finding (DRF) exploratory toxicity studies were performed.

Results: RGT-118 covalently binds to cysteine residue 91 in transmembrane domain, which blocks the activation induced
palmitoylation of STING. The downstream pathways (i.e. type I IFN and NF-kB) mediated by cGAS-STING were attenuated
by RGT-118 in a dose-dependent manner in both cellular assay and in vivo POM study. RGT-118 demonstrated good per-
meability and solubility in vitro. Furthermore, it showed good oral bioavailability and drug exposure in vivo in rat and dog. In
Trex1-/- mice, treatment of RGT-118 significantly increased body weight and decreased ISGs and NF-kB related cytokines.
Additionally, it showed comparable therapeutic effect in IMQ-induced psoriasis model with head-to-head comparison of
PDE4i and anti-IL-17 treatment. Moreover, no severe toxicological signs were observed in both rat and dog 14-day dose-
range finding studies and the no-observed-adverse-effect-level (NOAEL) of this compound was determined to be
200 mg/kg/day.

Conclusion: RGT-118 is a highly potent, selective and orally bioavailable small molecule STING antagonist with demon-
strated efficacy in several preclinical animal models. With a favorable therapeutic window, RGT-118 provides therapeutic
opportunities in multiple autoimmune and inflammatory diseases.

Disclosure: M. Yang: None; H. Li: None; y. liu: None; l. yao: None; J. Lin: None; Z. xie: None; W. zhong: None.
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Background/Purpose: Osteoarthritis (OA) is the leading cause of musculoskeletal pain, which is a primary driver of care-
seeking behavior. There is lack of mechanistic information detailing the interface between OA pain and structural damage.
Understanding pain signals independent of structural damage has been difficult using existing pre-clinical models. We have
identified a mouse model that displays discordant knee pain and structural damage, which provides a unique opportunity to
explore pain independently of structural changes. Mice that lack fat-derived adipsin (also known as complement factor D,
FD) are protected from cartilage damage induced by the destabilization of the medial meniscus (DMM) but demonstrate
increased sensitivity to pressure-pain hyperalgesia. The goal of this study is to determine the mechanism by which FD mod-
ulates pain in OA.
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Methods: FD KO mice and WT controls (7-12/group) were fed chow (10% kcal fat) or high-fat diet (HFD, 60% kcal fat). To
restore circulating FD, FD KO mice were transplanted with mouse embryonic fibroblast (MEF)-derived fat implants. At
16-weeks, mice underwent destabilization of the medial meniscus (DMM) unilaterally to induce OA. At 26-weeks, forelimb
grip strength, knee hyperalgesia (via small animal algometer) and tactile allodynia (Electronic von Frey) were assessed. Knee
joints were evaluated using a Modified Mankin Score and immunohistochemistry for C3 and C5-9. Bulk RNA sequencing
was performed on L3-L5 dorsal root ganglia (DRG). Data were analyzed by repeated measures of ANOVA (genotype, limb,
diet) and post hoc testing.

Results: Chow-fed FD KO mice were protected from DMM-induced structural OA (Fig. 1a,b) but not from increased syno-
vitis, osteophyte formation, or pain in the DMM limb (Fig. 1c). Specifically, chow-fed FD KO mice demonstrated reduced
pressure-pain thresholds and increased tactile allodynia when compared to WT DMM limb. Protection against DMM-
induced cartilage damage was reversed in HFD FD KO mice (Fig.1a). There was no evidence of an alternative pathway
(AP) bypass mechanism to explain this reversal in phenotype suggesting that complement is dispensable for structural dam-
age under HFD conditions. However, HFD FD KO mice demonstrated lower pressure-pain threshold, or increased hyperal-
gesia at the knee (Fig. 1c), despite having a similar Modified Mankin Score to HFD WT DMM limbs (Fig. 1a,b). Restoration of
AP activity using MEF transplantation in both diet groups induced a reversal of pain thresholds in FD KO to corresponding
WT DMM limb levels, suggesting a role for FD in joint pain (Fig. 1c). Gene ontology (GO) analysis of DRG from FD KO mice
revealed differentially expressed genes associated with neutrophil infiltration and histone modifications. Lastly, no significant
relationship was found between pain and synovitis (Fig. 1d).

Conclusion: We observed paradoxically heightened pain phenotype in the FD KO mice post DMM suggesting that this
model can be used to dissect the clinical discordance between subjective pain and objective joint structural damage. Under-
standing the mechanism by which FD modulates the DRG neuroimmune profile in regulating OA pain may inform whether
therapeutic targeting of complement activity will be beneficial in OA treatment.

Disclosure: K. Collins: None; K. Lenz: None; A. Oestreich: Agathos Biologics, 10; L. Springer: None; A. Akk: None;
H. Yan: None; X. Wu: None; J. Atkinson: Alexion Pharmaceuticals, 2, Alnylam Pharmaceuticals, 2, Celldex Therapeu-
tics, 2, Genentech, 2, Idera Pharmaceuticals, 2, Kereos Inc, 2; C. Pham: Insmed, 1, 9; F. Guilak: None.

Figure 1. Modified Mankin Score (A), red diamonds indicate limbs challenged with destabilization of the medial meniscus (DMM), circles contralat-
eral limbs, Mouse Embryonic Fibroblast (MEF) indicates FD KO + MEF; (B) Medial tibial plateau Safranin-O/Fast Green histology sections of DMM
limbs (black bar indicates 100μm); (C) pressure-pain hyperalgesia measured by SMALGO on DMM (red diamonds) and nonsurgical (circles) limbs;
(D) relationship between synovitis score and DMM-limb pressure-pain hyperalgesia is not significant (p=0.18), indicating that the hyperalgesia phe-
notype is not explained by synovitis. Different letters indicate p<0.05 by ANOVA, data are shown as mean ± standard error.
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Background/Purpose: Memantine is an FDA proved drug utilized for the treatment of dementia and exerts its function by
blocking the NMDA (N-methyl-D-aspartate) receptor, a calcium permeable ion channel that reduces cytotoxic calcium over-
load. Chondrocyte senescence is a crucial cellular event that contributes to articular cartilage degeneration during osteoar-
thritis (OA) development. However, little information has been reported regarding the effects of memantine and its
downstream NMDA receptor on chondrocyte senescence and OA.

Methods: The protein levels of the NMDA receptor and its agonistic ligand, glutamate, were compared in OA and normal
chondrocytes. The amount of intracellular calcium ions and mitochondrial damage were evaluated using specific fluorescent
probes and transmission electron microscopy (TEM). Senescence-associated β-galactosidase (SA-β-gal) staining and
p16INK4a were analyzed to assess chondrocyte senescence. The function of the NMDA receptor in chondrocyte senescence
and OA were tested through agonists activation and gene knockout experiments. The therapeutic effects of memantine on
OA were tested both in vitro and in vivo. Additionally, to verify the findings from animal samples, a propensity score matched
human cohort study using the IQVIA Medical Research Data primary care database in the UK was conducted to compare
the risk of OA associated joint replacement (the clinically relevant endpoint of OA) in memantine initiators with initiators of
active comparator, i.e., acetylcholinesterase (AchE), among patients with dementia.

Results: The protein expression of the NMDA receptor and the secretion of glutamate were both significantly higher in OA
chondrocytes. Activation of the NMDA receptor stimulated chondrocyte calcium overload, which resulted in mitochondrial
fragmentation and chondrocyte senescence. Inhibiting the NMDA receptor by memantine and knockout NR1, the gene
encoding NMDA receptor, resulted in reduced calcium influx, mitochondrial fragmentation as well as cellular senescence
in OA chondrocyte. In addition, intra-articular injection of memantine in OA mice model exhibited protective effects on carti-
lage degeneration. What’s more, in the 1:5 propensity-score matched cohort study consisted of 6,218 patients (n=1,435 in
memantine cohort; n=4,783 in AchE cohort), memantine initiators was associated with a lower risk of OA-associated joint
replacement compared with AchE initiators (hazard ratio=0.57, 95% confidence interval: 0.34 to 0.99).

Conclusion: As a clinically licensed drug used for dementia, memantine shows promising therapeutic effects on
OA. Mechanistically, it blocks NMDA receptor-mediated chondrocyte senescence. The protective effects of memantine on
OA were verified not only through in vitro and in vivo experiments but also via a propensity-score matched human cohort
study. These findings present robust evidence for repurposing memantine for the treatment of OA.
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Figure 1. OA progression accompanied by highly expressed and activated levels of NMDA receptor that led to mitochondrial fragmentation and
chondrocyte senescence. Immunostaining was used to analyze the level of NMDA receptor in the destabilization of the medial meniscus (DMM)
surgery-induced OAmice knee joint (A), as well as the inflammatory-induced OA chondrocyte (C). The protein level of NMDA receptor in preserved
and damaged cartilage fromOA patients (B). The secretion of glutamate fromOA chondrocytes in cell culture medium (D). The calcium probe Fluo-
4am, the mitochondrial probe mito-tracker, and the SA-β-gal staining were used for chondrocytes stimulated with NMDA or glutamate (E).
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Figure 2. Memantine protects against OA and is associated with reduced risk of knee or hip OA-associated joint replacement among patients with
dementia. The Fluo-4am (A), mito-tracker (B), TEM (C), and SA-β-gal staining (D) were used for OA chondrocytes stimulated with Memantine or
not. Semi-quantification of calcium overload based on the staining (E). Protein levels of Col2a1 and MMP13 were detected (F). Safranin O/Fast
green staining (G) and OARSI score (H), p16INK4a immunohistochemistry staining (I), and semi-quantification (J) for DMM-induced OA model.
Cumulative incidence of knee or hip osteoarthritis-associated joint replacement in 1,435 memantine users and 4,783 AchE users (K), matched
by propensity score.
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Background/Purpose: Hand osteoarthritis (OA) is a common heterogeneous joint disorder with differences in etiology and
pathophysiology from the large weight-bearing knee or hip OA. Its pathophysiological mechanism remains largely unex-
plored, partially because of limited access to clinical sample tissues and lack of animal models. To date, there is no known
cure for hand OA, indicating an urgent need for better understanding of the underlying mechanisms to develop appropriate
treatment strategies. Here, we aimed to identify hand joint chondrocyte subpopulations and investigate the molecular

Figure 3. The mechanistic diagram of memantine as a potential chondroprotective drug for OA.

3147



Figure 1. ScRNA-seq analysis of human hand OA and non-OA articular cartilage (a) Schematic workflow of single-cell RNA sequencing. (b) t-SNE
embedding plot for 105,142 cells, derived from paired articular cartilage samples of five donors. (c) Representative immunohistochemistry (IHC)
staining for MIP-3α and iNOS in hand articular cartilage tissues (n=4). Scale bar, left, 100 μm; right, 20 μm. ***P<0.001, ****P<0.0001.
(d) Differential analysis of subpopulation abundance between osteoarthritic and non-osteoarthritic cartilage. Wilcoxon matched-pairs signed rank
test was used for analysis. (e) KEGG enrichment analysis of the upregulated genes of FC and InflamC in hand OA. Arrows indicate ferroptosis
enriched in the upregulated genes in osteoarthritic FC and InflamC. (f ) GSEA analysis showing extensive enrichment of ferroptosis in the osteoar-
thritic FC and InflamC. (g) Violin plot showing the differential expression of FTH1 in all subpopulations between OA and non-OA cartilage. OA, oste-
oarthritis; FC, fibrocartilage chondrocytes; InflamC, inflammatory chondrocytes; KEGG, Kyoto Encyclopedia of Genes and Genomes; GSEA, gene
set enrichment analysis.
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mechanism of hand OA by performing single-cell RNA sequencing (scRNA-seq) analysis, and verify the findings in two large
independent population-based studies.

Figure 2. Mendelian randomization analysis of the causal association between FTH1 mRNA expression and risk of hand OA

Table 1. Association between serum ferritin levels and prevalence of hand OA
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Methods: We obtained hand interphalangeal joints from five donors who had destructive forearm injury. Using scRNA-seq
analysis, we analyzed the cellular composition and subpopulation-specific gene expression of hand articular cartilage, and
then compared these features between cartilages from joints with macroscopically confirmed OA (n=5) and those without
OA (n=5). We further conducted: (1) a Mendelian randomization study using data from the UK Biobank to investigate the
causal association between the key differentially expressed gene and hand OA; and (2) a cross-sectional study using data
collected from a community-based observational study, i.e., the Xiangya OA (XO) Study, to examine the association
between a serum biomarker (encoded by the key gene) and hand OA.

Results: Of 105,142 cells we identified 13 subpopulations, including a novel inflammatory chondrocyte subpopulation that
specifically expressed genes related to inflammatory and immune response. Fibrocartilage chondrocytes represented a
major source of OA-related proteases and exhibited an extensive alteration of gene expression patterns in OA cartilage com-
pared with non-OA cartilage. Both inflammatory chondrocytes and fibrocartilage chondrocytes showed a trend towards
increased numbers in hand OA cartilage. In these two subpopulations from OA cartilage, the ferroptosis pathway was
enriched, in which the expression of iron overload-related genes, e.g., FTH1, was elevated. These findings are further vali-
dated by two independent population-based studies. Among participants (n=332,668) in the UK Biobank, genetic predispo-
sition to higher expression of FTH1mRNA significantly increased the risk of hand OA (OR=1.07, 95%CI:1.02-1.11). Among
participants (n=1,241) from the XO Study, high levels of serum ferritin (encoded by FTH1), a biomarker of body iron overload,
were significantly associated with a high prevalence of hand OA (P-for-trend=0.037).

Conclusion: Our datasets will be valuable as a rich resource and open new possibilities for the research of molecular mech-
anism, drug development and precise treatment for hand OA. Inflammatory and fibrocartilage chondrocytes are key sub-
populations and ferroptosis may be a key pathway in hand OA. Markers of these chondrocyte subpopulations, as well as
ferroptosis inhibitors or iron chelators, could be focus of attention in future studies.

Disclosure: H. Li: None; X. Jiang: None; Y. Xiao: None; Y. Zhang: None; W. Zhang: None; M. Doherty: None;
J. Nestor: None; C. Li: None; J. Ye: None; T. Sha: None; H. Lyu: None; J. Wei: None; C. Zeng: None; G. Lei: None.
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Fig 1. Oral administration of THC attenuates modifies disease progression and pain in OA-induced mice. Sham or DMM mice received treatment
by oral gavage 5 days/week with vehicle [veh; medium chain triglyceride (MCT)] or THC (1, 5, 10 mg/kg) for 9 weeks. Knee joints were collected at
10 weeks post-surgery and stained with (A) Safranin O for OARSI scoring of cartilage degeneration and (B) Masson’s Trichrome for synovitis,
respectively (n=10-15/group). Data was analyzed by Kruskal-Wallis tests followed by Mann-Whitney post-hoc tests corrected for multiple compar-
isons using the method of Benjamini, Kreiger and Yekutieli using R v 3.5.03 with coin package v 1.3-24 to account for ties.*, &, or #, q < 0.05 com-
pared to all other comparison groups with different or no symbols. (C) Representative images and quantification of synovial subintima IHC staining
for αSMA in knee joint synovium collected from DMM mice given MCT or 10mg/kg THC treatment by oral gavage for 9 weeks (n=6/group). Data
was log transformed prior to analysis by Student’s two-tailed t-tests with Welch’s correction. *, p < 0.05. (D) Sham and DMM-surgical mice
(n=10-15/group) or (E) saline and MIA-injected mice (n=10-25/group) were administered vehicle (MCT) or 10 mg/kg THC by oral gavage and were
evaluated for mechanical allodynia using the von Frey test. (D & E) Data was log-transformed prior to analysis by repeated measures two-way
ANOVA followed by multiple comparison’s tests using the method of Benjamini, Kreiger and Yekutieli to correct for false-discovery rate. (D) #, q
< 0.0001 in DMM groups vs Sham groups. &, q < 0.01 for DMM + vehicle compared to Sham + vehicle or Sham + THC groups. *, p< 0.05 for
all comparisons except between sham groups. (E)#, p < 0.05 for all comparisons except for MIA + saline vs. MIA + THC. ##, p < 0.01 for all com-
parisons except for MIA + saline vs. MIA + THC. *, p < 0.05 for all comparisons. **, q < 0.05 for all comparison and q < 0.0001 between MIA +
vehicle and MIA + THC.
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Background/Purpose: Osteoarthritis (OA) results in joint pain, cartilage degeneration, and synovitis. Recent studies sug-
gest that some OA patients are self-medicating with cannabis. Δ9-tetrahydrocannabinol (THC) is a prominent psychoactive
phytocannabinoid in cannabis that can signal in joint cells, including chondrocytes and fibroblast-like synoviocytes (FLS).
Currently, no studies link THC to disease modification in OA. We investigated effects and mechanisms of action of THC on
pain and disease modification in pre-clinical models of knee OA.

Methods: OA was induced in male C57BL/6 mice by destabilization of the medial meniscus (DMM) or monosodium iodoa-
cetate (MIA; 0.5 mg) and mice were administered THC (0, 1, 5 or 10 mg/kg) orally 5 days/week for 9 or 3 weeks, respec-
tively. Von Frey tests were used to evaluate mechanical allodynia (pain) and open field tests were used to evaluate
locomotion and anxiety. DMM knee joints were evaluated for cartilage degeneration/synovitis (OARSI scoring) and Ki67,
αSMA, and collagen degradation (C2C) expression (immunohistochemistry). Human FLS and chondrocytes were cultured
with 1 mM THC for 48h. RNA was sequenced to determine differentially expressed genes (DEGs; FDR-adjusted p< 0.05;
absolute FC≥1.5) and DEG-enriched pathways. Pathway and transcription factor enrichment analyses were used to deter-
mine putative cellular mechanisms and transcriptional regulators modified by THC.

Fig 2. RNA Sequencing of THC-treated human OA fibroblast-like synoviocytes (FLS) or chondrocytes identifies differentially expressed genes
(DEGs) associated with ECM and lipid metabolism pathways. Human OA FLS and chondrocytes were treated with 1 μM THC and was isolated
after 48h and subjected to RNA sequencing. (A) Heat map shows the 73 DEGs from human OA FLS and (B) 21 DEGs from human OA chondro-
cytes stimulated with 1μM THC compared to vehicle-treated controls (veh; 0.5% DMSO) (n=4/group). (C) Network analysis shows combined tran-
scription factors [determined by analysis through Catrin (http://ophid.utoronto.ca/Catrin/index.jsp] and protein-protein interactions (PPIs) with the
overlapping DEGs and linked pathways [identified through analysis using pathdip (http://ophid.utoronto.ca/pathDIP/) and Gene Ontology Annota-
tion analysis] in FLS and chondrocytes after THC treatment compared to vehicle-treated cells. Red nodes with red outlines represent upregulated
genes and yellow nodes with purple outlines represent the downregulated genes in both FLS and chondrocytes after THC treatment. Grey lines
connect genes to interacting pathways (blue nodes) and blue lines connect genes to predicted upstream TFs (grey nodes). Note SREBF2 is a puti-
tive upstream regulator of common genes downregulated in both OA FLS and chondrocytes.
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Results: In DMM mice, all THC doses reduced cartilage degeneration. 10 mg/kg THC also reduced synovitis
(n=14-15/group) and synovial αSMA expression, but not Ki67 or C2C expression (n=6/group). Administration of 5 or
10 mg/kg THC in DMM (n=14-15/group) or MIA (n=10 25/group) mice reduced pain, particularly with 10 mg/kg admin-
istration (Fig. 1). Locomotion or anxiety were not modified longitudinally by THC administration. In cultured OA FLS
(n=4), RNA sequencing identified 73 DEGs (35 up, 38 down) after treatment with 1 mM THC for 48h compared to
vehicle. In cultured OA chondrocytes (n=4), 21 DEGs (9 up, 12 down) were identified after treatment with 1 mM
THC compared to vehicle. Computational biology analyses found extracellular matrix (ECM)-related pathways were
enriched in the upregulated DEGs in both fibroblasts and chondrocytes, while lipid/steroid/cholesterol-related pathways
were enriched in the downregulated DEGs in both cell types. Three genes were commonly upregulated while 5 genes
were commonly downregulated in FLS and chondrocytes by THC treatment. From FLS and chondrocyte downregu-
lated DEGs, 22 common putative transcription factors were identified as potential regulators, with SREBF2 as a candi-
date of interest (Fig. 2).

Conclusion: Oral administration of 10 mg/kg THC reduced cartilage degeneration synovitis and synovial αSMA expression
in DMMmouse knee joints, and modified pain in both DMM and MIA OA models. THC treatment of human OA FLS or chon-
drocytes modified expression of genes associated with ECM and lipid-based pathways, with common genes and putative
regulatory transcription factors identified, including SREBF2. We are currently investigating contributions of SREBF2 to
effects of THC on joint cells in vitro and mechanisms of pain in vivo.

Disclosure: J. rockel: None; A. Maglaviceanu: None;H. Fetter Filippini: None; E.Wasilewski: None;M. Lewis-Bak-
ker: None; S. Gabrial: None; E. Rossomacha: None; J. Garcia: None;N.Mahomed: AIC, 4, ARTHURHEALTH CORP,
3; T. Leroux: Depuy Synthes, 2, Smith and Nephew, 2, Stryker, 2; H. Clarke: AbbVie/Abbott, 6, Managing Life, 2, Mas-
ter Clinician Alliance, 6, Ontario Ministry of Health and Long Term Care, 5, Shoppers Drug Mart, 5; R. Bonin: None;
L. Kotra: None; M. Kapoor: None.
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Background/Purpose: Krüppel-like factors (KLFs) are members of the zinc finger family of transcription factors, which
includes 17 members in mammals. We found that expression of KLF4 is dysregulated with progression of osteoarthritis
(OA) in human and mouse knee cartilage. Further, we identified KLF4 as a new central transcription factor that regulates pro-
tective and regenerative functions in joint tissue cells. We hypothesized that molecules that increase KLF4 expression would
be novel therapeutic candidates for OA.
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Methods:We performed high throughput drug screening (HTS) using the Repurposing, Focused Rescue, and Accelerated
Medchem (ReFRAME) library with 11,948 clinical-stage molecules. Hit compounds were tested in joint tissue cells The lead
compound was tested in the surgical destabilization of the medial meniscus (DMM) model of OA. As mechanistic studies
included transcriptomic and proteomic profiling.

Results: Fifty-one hit compounds were identified in the HTS, and 18 compounds were confirmed in a secondary screen. We
validated the 18 hits using SW1353 cells and human chondrocytes, and found that mocetinostat, a class I histone deacety-
lase (HDAC) inhibitor, had the best profile of biological activities. While mocetinostat upregulated KLF4, KLF2, FOXO1 and
cartilage signature genes such as COL2A1, COL11A2, SOX9 and PRG4 in human chondrocytes, meniscal cells and
pellet-cultured BMSCs, it down-regulated hypertrophic and catabolic genes, including COL10A1, RUNX2, ADAMTS5 and
IL6 (Figure 1 for pellet-cultured BMSCs). Mocetinostat enhanced protective functions in human chondrocytes and synovio-
cytes through down-regulation of inflammatory and catabolic genes. Intraperitoneal administration of mocetinostat into mice
after surgical OA induction significantly improved pain behaviors and reduced the severity of OA histopathological changes

Figure 2. Therapeutic effects of OA by mocetinostat. Summed OARSI scores for the medial femoral condyle and the tibial plateau are expressed as
means +SE (n=15 for each group). *P<0.05 versus DMM + vehicle, Dunn’s test.

Figure 1. Regulation of chondrogenic and hypertrophic genes by mocetinostat in human BMSC pellets. Human BSMCs were cultured in pellets,
and were treated with mocetinostat, or DMSO + TGF-b3. RNA was collected one week after pellet culture. mRA levels are expressed as means
+SE, relative to DMSO (n=5 donors). *P<0.05, **P<0.01, Dunnett’s test versus mocetinostat.
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in cartilage, meniscus, and synovium (Figure 2 for the summed OARSI scores). We performed RNA-seq and TMT mass
spectrometry analysis using mocetinostat-treated TC28a2 cells. While the significantly upregulated genes and proteins
showed enrichment of Rap1 signaling pathway and ECM-receptor interaction previously shown to be modulated by
KLF4, several unique pathways and terms were also enriched such as PPAR signaling pathway, suggesting novel regulatory
mechanisms of HDAC inhibitors.

Conclusion: The class I HDAC inhibitor mocetinostat was identified through the HTS of compounds activating endogenous
expression of KLF4. Mocetinostat increased protective and regenerative functions in joint tissue cells and reduced the sever-
ity of experimental OA in mice, qualifying it as a novel potential therapeutic candidate for OA.
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Background/Purpose: Knee osteoarthritis (KOA) is the most common form of arthritis that affects multiple knee joint tis-
sues. The infrapatellar fat pad is the largest fat pad in the knee; however, its cell composition, including associated transcrip-
tomic profiles, during KOA are not well described. Defining these cellular and transcriptomic profiles is crucial to defining the
role of the infrapatellar fat pad in KOA pathogenesis. In this study, we subjected infrapatellar fat pad from KOA patients to
high throughput single nuclei RNA sequencing (snRNAseq) and advanced bioinformatics to identify and define the cellular
and transcriptomic atlas of KOA fat pad. Furthermore, we investigated transcriptomic differences in cell subsets identified
in the fat pad of obese BMI patients compared to normal BMI patients with KOA.

Methods: Infrapatellar fat pad was obtained from late-stage KOA patients [KL grades III/IV; n=15; 53% females, 47%
obese, BMI 30-40 and 53% non-obese, BMI 18.5-25] undergoing total knee arthroplasty and subjected to snRNAseq.
Nuclei were sequenced on an Illumina NextSeq 550 using the 150bp high output sequencing kit. Cluster analysis, advanced
bioinformatics and pathway analyses were employed to identify key cell types, cell subsets, cell transcriptomic profiles and
biological pathways.
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Results: Clustering analysis of snRNAseq data identified multiple cell populations based on canonical cell surface markers
(Fig 1). The major cell types observed within the fat pad include fibroblasts (43.3%), macrophages (20.8%), adipocytes
(18.5%), and endothelial cells (11.6%) (Fig 1). Interestingly, each major cell population identified had multiple cell subsets with
unique transcriptomic profiles. Specifically, we identified nine distinct fibroblast cell subsets, four macrophage subsets, two
adipocyte subsets and six endothelial subsets, each with unique transcriptomic profiles of highly expressed genes (Fig 2).
We did not identify any differences in the proportions of fibroblast subsets when comparing normal BMI and obese BMI
fat pads; however, we did identify a distinct transcriptomic signature with uniquely upregulated and downregulated genes
in fibroblasts of the fat pad from obese BMI KOA patients compared to normal BMI KOA patients (Fig 3). We are now
employing computational analyses of identified transcriptomic signatures and functional assays using primary fat pad fibro-
blasts of KOA patients to elucidate the mechanisms associated with the transcriptomic differences in obese BMI versus nor-
mal BMI KOA patients.

Conclusion: Using snRNAseq, we have generated a KOA fat pad transcriptomic and cell atlas. We have identified distinct
cell subsets and transcriptomic profiles of fibroblasts, adipocytes, macrophages, and endothelial cells in the fat pad of
patients with KOA. We also uncovered differences in transcriptomic profiles within fat pad fibroblasts of obese BMI KOA
patients compared to normal BMI KOA patients. Further investigations regarding the contributions of these transcriptomic
profiles and their function within the OA fat pad are currently underway.
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Background/Purpose: There is an intricate interplay between the microbiome and the immune response impacting the
development of normal immunity and autoimmunity. However, we do not fully understand how the microbiome affects the
production of natural-like and pathogenic autoantibodies. Peptidoglycan (PGN) is a component of the bacterial cell wall that
is highly antigenic. PGNs from different bacteria can differ in their immune regulatory activities.

Methods: Female C57BL/6 and MRL/lpr mice were intraperitoneally injected (i.p.) with PBS, Staphylococcus aureus PGN,
or Bacillus subtilis PGN (100 μg/time). C57BL/6 mice (6-week-old) were treated with PGNs and PBS twice per week for
8 weeks; then the treatment was stopped for another 8 weeks. MRL/lpr lupus-prone mice (6-week-old) were treated with
PBS and PGNs twice per week for 12 weeks. Spleen anti-double-stranded DNA (dsDNA) IgG+ B cells were sorted for
B-cell receptor sequencing. Serum autoantibody levels and kidney damage were analyzed.

In a human study, we recruited unrelated controls (n = 25) or lupus patients (n = 32) as defined by the updated American Col-
lege of Rheumatology classification criteria. All participants were premenopausal females (age ≥18 years). Pregnant or
breastfeeding, recent severe illness, contraindications for blood withdrawals, or received antibiotics within the past 90 days
were excluded. The method for determining plasma S. aureus DNA levels was evaluated by qPCR usingprimersfor S. aureus
were forward:50-TTCGCTACTAGTTGCTTA-30 and reverse: 50-GCACTATATACTGTTGGATC-30.

We applied non-parametric Mann-Whitney U tests to compare differences between two groups, and Spearman’s correla-
tion tests to evaluate associations. All tests were two-sided, and P ≤ 0.05 was considered significant.

Results: Administration of B. subtilis PGN-induced natural-like anti-dsDNA autoantibodies (e.g., IgM, short-lived IgG
response, and no tissue damage), whereas S. aureus PGN-induced pathogenic anti-dsDNA autoantibodies
(e.g., prolonged IgG production, low IgM, autoantibody-mediated kidney damage) in C57BL/6 and/or MRL/lpr mice
(Figures 1-2, P < 0.05, non-parametric MannWhitney U tests). However, serum total IgG did not differ (P > 0.05,
Figure 1B). S. aureus PGN drives specific clonal expansion, somatic hypermutation of IGHV3-74, and TLR2-dependent
Class switch recombination in splenic anti-dsDNA autoreactive B cells (P < 0.05, Figure 2). In women with SLE, plasma
S. aureus DNA levels were increased compared to control women (P < 0.05, Figure 3) and plasma S. aureus DNA levels
were correlated with levels of lupus-related autoantibodies and renal involvement (P < 0.05, Spearman Correlation tests,
Figure 3).
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Conclusion: S. aureus PGN induces pathogenic autoantibody production, whereas B. subtilis PGN drives the production of
natural nonpathogenic autoantibodies. The higher plasma S. aureus DNA in patients, we postulate, is one factor that
induces autoantibody production and disease development in susceptible individuals. Therapeutics aimed at blocking
TLR2 or Staphylococcus colonization may have a role in treating lupus.

Figure 1. Administration of B. subtilis PGN induced natural-like anti-dsDNA autoantibodies (e.g., IgM, short lived IgG response, and no tissue dam-
age), whereas S. aureus PGN induced pathogenic anti-dsDNA autoantibodies (e.g., prolonged IgG production, low IgM, autoantibody-mediated
kidney damage) in C57BL/6 and MRL/lpr mice.
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Figure 2. Characteristics of BCR repertoire from anti-dsDNA IgG+ B cells from spleen and class switch recombination in response to S. aureus
PGN in B6 mice.
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Figure 3. Increased S. aureus DNA translocation in patients with SLE and its correlation with lupus disease pathogenesis.
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Background/Purpose: Lupus nephritis (LN) leads to end-stage kidney disease (ESKD) in more than 20% of patients
despite optimal treatment. Up to 30% of LN patients have membranous LN which is characterized by subepithelial immune
deposits without immune infiltration in the glomeruli. Despite its association with ESKD, membranous LN is considered a
milder type of LN with no consensus on the optimal use of immunosuppression. To develop mechanistic hypotheses of dis-
ease, we analyzed kidney samples from patients with LN using a whole slide spatially resolved proteomic approach as part
of the Accelerating Medicines Partnership in RA/SLE. We report here the initial analysis.

Methods: We developed a serial immunohistochemistry (sIHC) staining workflow to stain for 18 antibodies, DNA, and PAS
to be visualized on a single section via a cycle of staining, imaging, and destaining. This included incubation of FFPE slides
with primary antibody, secondary HRP reagents, AEC-Red Chromogen, and Hematoxylin. Image processing was per-
formed using HALO (Indica Labs) and included deconvolution of single-color channels, registration, fusion, cell segmenta-
tion, and automated tissue classification (glomeruli, tubulointerstitium, connective tissue, vasculature, background, and
biopsy edges). To minimize batch effect, the analytical pipeline included within sample CLR-normalization and scaling, fol-
lowed by harmonization (Harmony).

Results: In this initial analysis, we included 29 clinically indicated kidney biopsies classified as LN (13 pure proliferative,
10 pure membranous, 5 mixed, and 1 ISN class II). Patients were 79% female, 34% White, 31% Black, 10% Asian, and
24% identified with Other race/ethnicity. We detected 182,783 CD45+ cells out of 1,913,845 cell objects. Our analysis iden-
tified 10 immune cell clusters at low resolution (Figure 1A). Figure 1B displays the tissue distribution of each cell subset. B
and T lymphocytes dominated the tubulointerstitium. The CD68+ myeloid subsets were the predominant cell type in the glo-
meruli (Figure 2). More than half of CD68+ cells expressed Ki67 indicating active proliferation. Surprisingly, we identified
intraglomerular CD68+ cells (including endocapillary) also in patients with pure membranous LN, but at a lower tissue density
than proliferative LN (Figure 2). Figure 3 demonstrates intraglomerular CD68+ cells in a biopsy classified as pure membra-
nous LN by two experienced renal pathologists.

Conclusion: sIHC can be successfully employed to performmultiplexed whole slide analysis harnessing both the subcellular
resolution (brightfield) and the reliability of IHC. Our analysis revealed intraglomerular CD68+ myeloid cells in pure membra-
nous LN. By traditional clinical pathology, intraglomerular / endocapillary immune cells characterize proliferative LN and are
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Figure 1. Phenotype and spatial distribution of intrarenal immune cells. (A) UMAP of CD45+ cells (n=182,783, 29 patients) indicating the low-
resolution cluster annotation. (B) Digital reproduction of a representative biopsy displaying the distribution of the cells clusters (colors matching
panel A). The biopsy in panel B was classified as ISN class III, NIH Activity Index 6, NIH Chronicity Index 3.

Figure 2. Myeloid cells dominate intraglomerular inflammation, including membranous LN. Box plots displaying the density (cells / area) of the
immune cell clusters in the tubulointerstitium (A) and glomeruli (B) according to ISN class group. Both CD68+ myeloid cell clusters showed a sta-
tistically significant higher intraglomerular density compared to all other clusters in both proliferative and membranous LN (p<0.05, Wilcoxon test).
Proliferative LN includes ISN class III and IV +/- V (n=18); membranous LN indicate pure ISN class V (n=10).
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not consistent with pure membranous LN. These findings implicate macrophages/monocytes in the glomerular disease in
membranous LN with therapeutic implications. The analysis of 90 additional biopsies and a myeloid-focused panel is under-
way to validate and extend these findings.

Disclosure: C. Lee: None; C. Marlin: None; X. Yang: None; T. Stephens: None; A. Celia: None; J. Hodgin: AstraZe-
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Emergent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Hori-
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Figure 3. Intraglomerular CD68+ monocyte/macrophages in proliferative and membranous LN. Immunohistochemistry images displaying the
expression of CD45 and CD68 in a representative glomerulus from a patient with proliferative LN (upper panels) and a patient with pure membra-
nous LN (lower panels). The yellow arrows indicate intraglomerular CD68+ cells in membranous LN.
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Background/Purpose: Ultraviolet light (UV) is a known trigger of cutaneous lupus erythematosus (CLE) flares in systemic
lupus erythematosus (SLE) patients, yet cell populations and mechanisms driving UV-induced skin inflammation are poorly
understood. In this study, we use single-cell RNA sequencing of skin from healthy control (HC) and SLE patients with a his-
tory CLE to identify differences in SLE UV responses that serve as novel mediators of UV injury.

Methods: Seven HC and eight SLE patients were recruited. Biopsies were taken from the upper thigh 24 hours after treat-
ment with 1x minimal erythema dose or from unexposed skin. Cells were processed via 10x pipelines, RNA was sequenced
with an average of 10,000 reads per cell, and DEGs were analyzed and compared between HC and SLE patients.

Results: Globally, an increase in type I IFN regulated gene expression was seen in SLE >HC across all cell populations after
UV exposure. In the epidermis, UV exposure led to differential gene expression in basal keratinocytes (KCs) where stress
responses such as S100 proteins were noted in HC, while chemokines and IFN responses were noted in SLE KC, particu-
larly in spinous and basal inflammatory KCs. Subclustering of fibroblast (FB) populations revealed two subpopulations that
increase in proportion following UV exposure in both SLE and HC, identified as IFN-FBs and IL6+ FBs. CellphoneDB analysis
revealed significant crosstalk between basal and spinous inflammatory KCs and IFN- and IL6+- FBs in SLE skin, suggesting
that basal and spinous inflammatory KCs represent critical mediators of UV signal between the epidermis and dermis in
lupus. Analysis of the myeloid compartment did not support an influx of pDCs into the skin at our selected timepoint. How-
ever, recruitment of myeloid dendritic cells (moDCs) was robust in both SLE and HC skin. Compared with HC skin, moDCs
from SLE patients engaged in greater crosstalk with IL-6- and IFN-fibroblasts through CXCL12, a myeloid chemoattractant.
Additionally, lupus moDCs engaged in crosstalk with TREM2+ macrophages, a lupus-specific skin resident population,
through chemoattractant proteins.

Conclusion: We thus propose that in SLE skin, UV light induces unique inflammatory keratinocyte responses that educate
fibroblasts and resident myeloid cells to recruit inflammatory myeloid dendritic cells, which may contribute to inflammatory
cytokine production and downstream adaptive immune cell activation in SLE. Targeting of these pathways may be beneficial
for prevention of photosensitive responses.

Disclosure: M. Maz: None; F. Ma: None; M. Gharaee-Kermani: Rome Therapeutics, 5; A. Victory: None; A. Hurst:
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Background/Purpose: Lupus Nephritis (LN) significantly reduces the survival and life expectancy of patients with SLE.
Given this, considerable effort has gone into characterizing the histologic classes that confer the highest standardized mor-
tality ratios. Although Class II LN is considered a milder form of disease which often requires less aggressive treatment, a
growing body of clinical evidence suggests that these patients can progress to more advanced LN classes. Accordingly, this

Figure 1: UMAP representation of all cells in AMP dataset from control and membranous, proliferative, and mixed LN biopsies (left); UMAP repre-
sentation generated by Symphony reference mapping of all cells from Class II LN biopsies (right).
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study leveraged the multi-center LN Accelerating Medicine Partnership (AMP) Network to focus on the transcriptome of
Class II kidney biopsies with comparison to other histologic classes to provide insights into the molecular underpinnings of
early disease and potential drivers of progression.

Methods: LN patients were enrolled in AMP at the time of a clinically indicated kidney biopsy and followed for one year.
scRNA-seq was performed using the 10x genomics sequencing platform and quality control was performed to retain
high-quality cells. Using the AMP consortium dataset which includes patients with membranous, mixed and proliferative
LN, a reference-based mapping approach was employed to identify shared cell states and insights into Class II pathogene-
sis and outcomes.

Figure 2: (A) UMAP representation of myeloid cells in AMP (left); UMAP representation generated by Symphony reference mapping of Class II mye-
loid cells (right). (B) Per disease condition proportion of cells in each myeloid subcluster (control = light gray; proliferative, membranous or mixed LN
= dark gray; Class II LN = red) (C) Per sample proportion of cells in various monocyte (top) and macrophage (bottom) subclusters. All comparisons
of the median proportion of cells in Class II LN versus control were significant (p<0.05) using Mann-U Whitney test. When comparing Class II LN
with high activity low chronicity proliferative LN, only the porportion of differentiating CD16+ Monocytes and Phagocytic macrophages were found
to be significant (p = 0.033, 0.003 respectively). Control = red; Class II LN = green; High activity low chronicity proliferative LN = blue.
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Results: scRNA-Seq from 12 patients with Class II LN biopsies yielded 25,483 high-quality cells comprised of 11 parenchy-
mal and three immune cell types (Fig 1). Reference mapping identified B, T and myeloid cells which are infrequently found in
Class II LN by conventional microscopy (Fig 2A). In the myeloid compartment, cell type proportion analysis revealed a distinct
signature with fewer monocytes and a greater number of differentiated and phagocytic macrophages in Class II compared
to control and other LN classes (Fig 2B). This distinct myeloid signature was also identified in proliferative LN samples with
high activity and low chronicity (activity index >= 4, chronicity index = 0). In both Class II and proliferative LN with high activity,
monocytes and phagocytic macrophage subtypes were contracted and expanded relative to biopsies from healthy donors,
respectively (Fig. 2C). The stromal compartment of Class II unexpectedly had a higher proportion of fibroblasts and myofi-
broblasts compared to all other classes (3A-B). These myofibroblasts were characterized by high expression of canonical
markers, such as ACTA2 as well as markers of immune activation such as CTGF, CCL19, and CCL21 (3C). The proportion

Figure 3: (A) UMAP representation of stromal cells in AMP dataset (left); UMAP representation generated by Symphony reference mapping of Class
II stromal cells (right). (B) Proportion of fibroblast and myofibroblast cells in each disease class. P-values calculated using Mann-U Whitney test.
(C) Heatmap of markers in Class II fibroblasts (red) and myofibroblasts (blue). (D) Proportion of myofibroblasts in Class II LN patients that were
complete responders to treatment (CR) and non-responders to treatment (NR). P-value comparing median myofibroblast proportion using
Mann-U Whitney test.
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of myofibroblasts was higher in Class II patients whose UPCR fell below 0.5 and creatinine remained normal or did not
exceed 125% of baseline compared to Class II patients considered non-responders at 52 weeks (3D, p = 0.048).

Conclusion: These data support that histology provides an incomplete picture of the molecular and cellular landscape in
Class II LN. Increased phagocytic macrophage activity and immune-induced myofibroblast differentiation were associated
with higher disease activity, highlighting these cellular composition changes as potential drivers of non-responsiveness
and progression.
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Background/Purpose: In exploring the pathogenic mechanisms underlying neuropsychiatric lupus (NPSLE), it was discov-
ered that cerebrospinal fluid (CSF) from lupus patients often contains neurotoxic antibodies, cytokines, and metabolites. Dis-
ruption of the blood-CSF barrier (B-CSFB), formed by choroid plexus (CP) epithelia, could explain these abnormalities. In
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both NPSLE patients and lupus mouse models, immune cells infiltrate the CP and can alter normal epithelial functions
through extensive cytokine signaling. Interleukin-6 (IL-6) is elevated in the serum and CSF of both NPSLE patients and lupus
mice. ATP-binding cassette (ABC) transporter function in the CP, including P-gp, MRP1, and BCRP, is fundamental to the

Figure 1. Choroid plexus organoids faithfully replicate in-vivo characteristics of CP tissue and demonstrate IL-6’s impact on permeability. To
directly assess lupus-related changes in blood-cerebrospinal fluid barrier (B-CSFB) permeability, spherical organoids were grown from 16+
week-old, female MRL/lpr lupus mouse choroid plexus (CP), the tissue forming the B-CSFB. In all groups, CP explants from 2 to 5 mice were
pooled, mechanically digested, plated in an extracellular matrix, and cultured in epithelia-specific media for 2 weeks before experiments. A) Top:
Schematic of a single CP explant organoid (left) and a representative immunofluorescent image of an actual organoid (right). TTR = transthyretin,
a canonical CP marker; DAPI = 40,6-diamidino-2-phenylindole, a nuclear stain. Bottom: A representative permeability experiment wherein fluores-
cence intensity within the organoid’s central vacuole (“intra-vacuolar”) rapidly increases following administration of a permeabilizing agent. This
exemplar color change reflects increasing permeability to a tracer. B) Real-time qPCRmeasurement of key CP gene expression in organoids, con-
trol CP tissue, and cortex tissue (all from MRL/lpr mice). C) Change in permeability to lucifer yellow (LY) tracer over 15 minutes following organoid
treatment with positive control EGTA (egtazic acid; tight-junction disruption; n=20), 10 ng/mL IL-6 (n=39), or PBS (n=40). The IL-6 group had
higher LY permeability at the 15-minute time point (p=0.0141). D) To determine if IL-6 is necessary for increased permeability, organoids were gen-
erated from either IL-6 knockout (KO) MRL/lpr mice or wildtype (WT) MRL/lpr as described. Permeability to LY was significantly lower in IL-6 KO
organoids (n= 31) compared to WT ones (n= 27) at almost all timepoints. * p < 0.05, *** p < 0.01.
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clearance of neurotoxic substrates from the CSF. In this study, we assessed the effects of IL-6 on lupus mouse derived CP
organoids to investigate the integrity of the B-CSFB in NPSLE.

Methods: CP tissue from 2-5 female MRL/lpr (WT) or IL-6 knockout (KO) mice of at least 16 weeks of age were pooled and
cultured for two weeks to generate CP organoids for each experiment, as described (Petersen et al, 2020). Organoid mor-
phology was confirmed using whole-mount immunostaining and electron microscopy. Gene expression was measured by

Figure 2. IL-6 signaling selectively alters LY permeability and alters BCRP transporter expression. Given the observed increased LY permeability
with IL-6 supplementation and decreased LY permeability when IL-6 is knocked out, we assessed this IL-6 effect on other tracer molecules. A)
Permeability to sodium fluorescein (SF), a small molecule like LY but which is not affected by ATP-binding cassette transporters, was measured
over 40 minutes in IL-6 KO and WT MRL/lpr organoids but no differences were apparent. The parabolic shape of each curve is due to shifting
pH over the observation window increasing fluorescence to saturation. B) Permeability to 10 kDa Dextran, a large molecule tracer, was measured
over three hours to assess possible transcytotic differences (which were not observed). C) To determine if IL-6 signaling is responsible for the
observed knockout effect on LY permeability, organoids were treated with anti-IL-6 receptor blocking (n= 8) or isotype control antibodies (n= 3).
All timepoints after 2 minutes showed reduced permeability in the anti-IL-6 receptor antibody treated group. D) Real-time qPCR measurement
of ABC transporter gene expression within the CP of IL-6 KO or WT MRL/lpr mice to elucidate possible mediators of the IL-6 effect on LY perme-
ability. BCRP expression was significantly increased in IL-6 KO mice (p=0.0259) * p < 0.05.
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real-time qPCR. A standard time-lapse permeability assay which quantified tracer fluorescence within each organoid’s cen-
tral vacuole was performed under various conditions. We assessed organoid permeability to tracer in the presence of sup-
plemental IL-6 (10 ng/mL) or anti-IL-6 receptor antibodies (1 ug/mL). We also assessed inherent tracer permeability
differences between IL-6 competent WT and IL-6 KO MRL/lpr-derived organoids. The fluorescent tracers used included
two small dyes, lucifer yellow (LY) and sodium fluorescein (SF), and a larger 10 kDa dextran molecule (Dex). Importantly,
LY but not SF is transported by ABC transporters. Two-tail Mann-Whitney u tests compared differences between groups.

Results: MRL/lpr-derived organoids replicated the in-vivo morphology and gene expression of the CP (Fig 1A-B). IL-6 rap-
idly increased MRL/lpr organoid permeability to LY (IL-6: n=39, 174.4+/- 37.91; PBS: n=40, 76.1+/-27.1; p=0.014; Fig 1C).
IL-6 KO organoids demonstrated consistently reduced permeability to LY compared to WT (KO: n=31; WT: n=27; p<
< 0.05; Fig 1D). No permeability differences between IL-6 KO (n=19) and WT (n=19) organoids were seen for SF (Fig 2A)
or Dex (Fig 2B). Incubation with an anti-IL-6 receptor antibody (n=8) significantly decreased LY permeability relative to an iso-
type control (n=3; Fig 2C). In-vivo expression of abcg2, a constituent of BCRP, was increased in IL-6 KO MRL/lpr mice (KO:
n=6, 8.83+/-0.84; WT: n=4.17+/-0.61; p=0.026; Fig 2D).

Conclusion: In the first application of a novel CP organoid model to study lupus, we found that IL-6 signaling appears sufficient
and necessary to increase permeability to LY, but not other tracers studied. Changes in BCRP, which effluxes only LY, could
explain this accumulation of LY within organoids. Therefore, the high IL-6 environment of SLE could interfere with BCRP func-
tion and hinder the CP’s ability to clear potentially neurotoxic metabolites, and thus contribute to the pathogenesis of NPSLE.

Disclosure: J. Reynolds: None; L. Torz: None;N. Petersen: None;A. Ben-Zvi: None;C. Putterman: Equillium, 2, Kid-
neyCure, 1, Progentec, 2.
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Background/Purpose: Genome-wide association studies in systemic lupus erythematosus (SLE) have linked loss-
of-function mutations in phagocytic NADPH oxidase complex (NOX2) genes, including NCF1 and NCF2, to disease patho-
genesis. The prevailing model holds that reduced NOX2 activity promotes SLE via defective efferocytosis, the immunologi-
cally silent clearance of apoptotic cells. However, we previously showed that B cell-intrinsic Toll-like receptor (TLR)
signaling is modulated by endolysosomal trafficking, such that dysregulated endosomal flux can drive breaks in B cell toler-
ance. Since NCF1/NCF2 are known regulators of endosomal trafficking in myeloid lineages, we hypothesized that a parallel
B cell-intrinsic mechanism contributes to lupus risk.

Methods: We tested the impact of NOX2 family gene deletion on B cell TLR signaling using in vivo animal models, primary
murine B cells, NCF1-null human B cell lymphoma lines, and CRISPR-edited primary human B cells
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Results: We show that NOX2-deficient mice exhibited increased humoral responses to nucleic acid-containing antigens,
findings which correlate with enhanced B cell signals downstream of endosomal TLRs. In keeping with important roles for
B cell TLRs in lupus pathogenesis, B cell-intrinsic NADPH oxidase deletion promoted murine humoral autoimmunity

Figure 1: (A) Bone marrow chimeras with B cell-intrinsic Ncf1-/- deletion exhibit spontaneous germinal centers (B) and class-switched auto-
antibodies (C).

Figure 2: Delayed endolysosomal trafficking of CpG in NCF1-/- B cells. (A) NCF1-/- B cells exhibit prolonged retention of fluorescent CpG in EEA1
early endosomes (B, C).

Figure 3: Disease model showing impact of NOX2 loss-of-function on B cell-intrinsic Toll-like receptor signaling. NOX2 deletion promotes dysreg-
ulated endolysosomal trafficking, resulting in delayed signal termination and increased TLR signaling thresholds.
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(Figure 1). To understand the underlying mechanisms, we quantified TLR-induced intracellular trafficking in B cells using live
cell microscopy. Following CpG stimulation, NADPH oxidase activation facilitated trafficking of TLR-containing endosomes
to lysosomes, resulting in TLR signal termination. Whereas initial uptake and aggregation of fluorescent CpG in early endo-
somes was preserved in NCF1-null B cell, loss of NADPH oxidase activity limited signal degradation resulting in enhanced
downstream NFkB activation (Figure 2). Finally, CRISPR-mediated disruption of NCF1 in primary human B cells confirmed
a direct role for NOX2 in regulating endosomal TLR signaling in B cells. In response to in vitro TLR9 activation,
NCF1-deficient human B cells exhibited increased differentiation into IgM- and IgG-producing plasma cells, supporting a
mechanistic link between B cell NADPH oxidase activity and human lupus pathogenesis.

Conclusion: Together, these data highlight a new B cell-specific mechanism contributing to autoimmune risk in NCF1 and
NCF2variant carriers. We show that loss of NADPH oxidase results in disruption of B cell endolysosomal trafficking, thereby low-
ering endosomal TLR signaling thresholds and promoting B cell-intrinsic breaks in tolerance (disease model shown in Figure 3).

Disclosure: S. Liu: None; N. Shumlak: None; A. Largent: None; S. Lewis: None; M. Acharya: None;
S. Jackson: None.
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Background/Purpose: Antiphospholipid syndrome (APS) is an acquired autoimmune thrombophilia characterized by cir-
culating antiphospholipid antibodies (aPL). While the association between aPL and infection has long been recognized,
the factors that trigger the production of aPL during infection are largely unknown, and the clinical significance of those
infection-associated aPL continues to be debated. Here, we endeavored to comprehensively evaluate the presence of
aPL in a large cohort of critically ill sepsis patients and non-sepsis intensive care unit controls. We further investigated
whether purified IgG fraction from APS patients with high anti-phosphatidylserine/prothrombin (aPS/PT) IgG can modulate
neutrophil activation and neutrophil extracellular traps (NETs) formation in the mouse sepsis model.

Methods: Plasma from 231 critically ill sepsis and 94 non-sepsis patients were evaluated for eight different types of aPL:
anticardiolipin (aCL) IgG/IgM/IgA, anti-beta-2 glycoprotein I (aβ2GPI) IgG/IgM/IgA, aPS/PT IgG/IgM with ELISA kits
(Werfen), Human E-Selectin/CD62E and BAFF/BLyS/TNFSF13B DuoSet ELISA (R&D Systems). An intranasal Klebsiella
pneumonia-induced mouse sepsis model was used to evaluate the potential role of patient-derived aPL in sepsis outcomes.

Results:We found that 23% of critically ill sepsis patients had at least 1 positive aPL, as compared with 9.6% of non-sepsis
patients. The most prevalent aPL found among sepsis patients was aPS/PT IgM (16%), followed by aCL IgM (8.2%), and
aβ2GPI IgM (3.5%). When considering only aPL at moderate-to-high titer, 16% of critically ill sepsis patients had at least
1 positive aPL compared to 5.3% of non-sepsis patients (Table 1). High aPL levels, such as aPS/PT IgM demonstrated a
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positive correlation with soluble E-selectin (r=0.21, p=0.039), a marker of endothelial cell activation. Higher levels of
E-selectin were found in critically ill sepsis patients compared to non-sepsis patients (Fig 1A). To evaluate a potential trigger
of infection-associated aPL, we measured BAFF, a B cell-activating factor that promotes the differentiation of autoantibody-
secreting cells. We found markedly elevated BAFF among critically ill sepsis patients (Fig 1B). Interestingly, patients who sur-
vived sepsis were more likely to have elevated aPS/PT IgG as compared to those who did not (Fig 1C). To evaluate the
extent to which aPL may improve sepsis outcomes, we set up an intranasal Klebsiella pneumoniae mouse sepsis model
(Fig 2A). Our data suggest that the administration of IgG purified from patients with high-titer anti-PS/PT antibodies to septic
mice led to a strong trend toward improved survival while ameliorating infection-associated weight loss and sepsis severity
(Fig 2B-D). Interestingly, aPL treatment also attenuated in situ neutrophil activation and NET formation, which are well-
known orchestrators of sepsis hyper-inflammation (Fig 2E-G).

Conclusion: Our study suggests that many critically ill sepsis patients can develop aPL, potentially driven by heightened
B-cell stimulating signals. While further mechanistic studies are warranted, some aPL may contribute to improved sepsis
survival.

Figure 1: A, Circulating levels of E-selectin were compared between critically ill sepsis patients and non-sepsis patients. B, Circulating levels of
BAFF were compared between critically ill sepsis patients and non-sepsis patients. C, Levels of aPS/PT IgG were compared between sepsis sur-
vivors and those who died. For statistical analyses, the Mann-Whitney test was used. * - p<0.05; *** - p<0.00; aPS/PT – anti-phosphatidylserine/
prothrombin

3175



Disclosure: K. Kmetova: None; E. Chong: None; N. Somanathapura: None; S. Navaz: None; L. Kluge: None;
S. Yalavarthi: None; J. Knight: Jazz Pharmaceuticals, 2; M. Maile: None; Y. Zuo: None.

Figure 2: A, Schematic of Klebsiella pneumoniae sepsis mouse model. Mice were infected intranasally with Klebsiella pneumoniae. After 3 days,
mice were sacrificed, and plasma and bronchoalveolar lavage fluid (BAL) were collected. B, Survival curves were compared between aPL and con-
trol (ctrl) IgG-treated mice by the Gehan-Breslow-Wilcoxon test. C, % weight change relative to day 0 was determined and compared between
groups. D, Sepsis severity score was assessed based on observation of mice’s piloerection, hunching, and movement and compared between
groups. E, Activation of BAL neutrophils determined by flow cytometry based on CD63 positivity. F, circulating MPO-DNA complexes were mea-
sured in mouse plasma and compared between groups. G, MPO-DNA complexes were measured in BAL and compared between groups. We
used the Kruskal-Wallis test with Dunn’s correction to determine differences between groups. * - p<0.05; ** - p<0.01; *** - p<0.001;
aPL – antiphospholipid antibodies MPO – myeloperoxidase; OD – optical density
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Background/Purpose: The APS ACTION Registry was created to study the natural course of disease over 10 years in per-
sistently antiphospholipid antibody (aPL)-positive patients with or without other systemic autoimmune diseases (SAID). The
primary objective of this study was to update the incident first and recurrent thrombosis risk in registry-enrolled patients, pre-
viously reported in 2021 as 1.02 and 2.09 per 100 pt-y, respectively (Arthritis Rheumatol.2021;73[suppl 9]).

Methods: A web-based data capturing system is used to store patient demographics, history, and medications. The inclu-
sion criteria are positive aPL according to the Updated Sapporo Classification Criteria, tested within one year prior to enroll-
ment. Follow-up occurs every 12±3m with clinical data and blood collection. In this prospective analysis, based on patients
who completed 1- to 10-year follow-up visits, we report the incident thrombosis risk in persistently aPL-positive patients with
and without a history of thrombosis. Secondarily, we compare baseline clinical and laboratory characteristics of patients with
vs without new thrombosis.

Results: As of April 2023, 1,166 patients were enrolled; 22 patients with a prior history of transient ischemic attack and no
prior imaging-confirmed thrombosis were excluded. Five other patients were excluded due to incomplete data. Of the
remaining 1,139 patients; a) 606 had aPL/APS without SAID, including aPL without APS classification (n=125), thrombotic
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APS (TAPS, n=357), obstetric APS (OAPS, n=57), and TAPS+OAPS (n=67); and b) 533 patients had aPL/APS associated
with SAID, including aPL without APS (n=164), TAPS (n=269), OAPS (n=35), and TAPS+OAPS (n=65). Mean follow-up
(enrollment to first new thrombosis or most recent follow-up) was 3.67 years (1401 pt-y) and 4.03 years (3053 pt-y) for those

Table 2: Baseline Clinical and Laboratory Characteristics of Patients With vs Without Thrombosis Since the Inception of APS ACTION Registry

Table 1: Frequencies and Types of New Thrombotic Events Since the Inception of APS ACTION Registry
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without and with a history of thrombosis, respectively. Based on 14 first events in 14 patients, and 88 recurrent events in
65 patients (Table 1), the incident thrombosis risk was 1.00 and 2.13 per 100 pt-y in patients without and with a history of
thrombosis, respectively. Baseline characteristics were similar between aPL-positive patients with (n=14) or without
(n=368) first thrombosis, and between APS patients with (n=65) or without (n=692) recurrent thrombosis, except: a) obesity,
renal failure, and direct oral anticoagulant use were more common in APS patients with recurrent thrombosis than in those
without (p=0.02, 0.01, and 0.005, respectively); and b) smoking history was more common in patients with first thrombosis
than in those without (p=0.05) (Table 2). Table 3 describes patient characteristics at the time of new events.

Conclusion: Based on 4,454 pt-y of follow-up, the incident thrombosis risk in persistently aPL-positive patients remains rel-
atively low. Secondary analysis revealed possible differences in medications and cardiovascular risk factors at enrollment
between patients with and without thrombosis during follow-up, but these results should be interpreted with caution given
the large number of covariates analyzed (multiplicity). Future Cox proportional hazards analysis will help better define the risk
and protective factors for thrombosis in persistently aPL-positive patients.

Disclosure: J. Thaler: None; Y. Ahmadzadeh: None; D. Andrade: None; l. skeith: CSL Behring, 5, Leo Pharma, 6;
M. Tektonidou: None; S. Sciascia: None; V. Pengo: Werfen group, Milan, Italy, 6; J. Pardos-Gea: Roche, 6;
G. Ruiz-Irastorza: None; C. Lopez-Pedrera: None; H. Belmont: Alexion, 6, Aurinia, 6; K. Nina: None; P. Fortin:

Table 3: Clinical and Laboratory Characteristics of Patients (at the time of events) with First and Recurrent Thrombotic Events Since the Inception of
APS ACTION Registry
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Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen,
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Background/Purpose: Recent studies implicate complement activation in the pathophysiology of antiphospholipid syn-
drome (APS), especially in patients with severe manifestations, such as catastrophic APS (CAPS). This study aimed to pro-
spectively evaluate whether complement activation biomarkers are associated with new (first or recurrent) thrombosis in
antiphospholipid antibody (aPL)-positive patients.

Methods: APS ACTION registry inclusion criteria are positive aPL based on the updated Sapporo APS Classification Cri-
teria, tested at least twice within one year prior to enrollment. Patients are prospectively followed every 12±3m with clinical
data and blood collection. We identified patients with new thrombosis during follow-up, and controls without new
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thrombosis, matched (1:1) for gender, age (±5 years), history of thrombosis, and associated autoimmune disease. Comple-
ment activation was evaluated by plasma levels of soluble C5b-9 (sC5b-9), C4d, and Bb fragment (commercial ELISA), and
the modified HAM (mHAM) assay that measures complement-dependent cell killing. For each patient, two annual follow-up
samples were evaluated (first available and most recent prior to event; or first two available in those without new thrombosis).
If available, a third “acute” sample within three months of the new thrombosis was also studied.

Results: As of May 2022, 365 aPL-positive patients from North American centers were included in the registry; 27 (7%)
patients had a new thrombosis during the prospective follow-up and were matched with 25 patients without new thrombo-
sis. Baseline characteristics were similar, except those with new thrombosis were more likely to have a history of both arterial
and venous thromboses (p=0.02), a higher body mass index (p=0.03), and a trend towards triple aPL positivity (p=0.09)
(Table 1). After a median follow-up of 4.6 years (±IQR, 5.6), 13 patients had new arterial thrombosis, 12 venous, and two
microvascular. In patients with new thrombosis, compared to those with no new thrombosis: a) C4d level was significantly
elevated (median level 4.22 (±IQR, 3.39) μg/ml versus 3.33 (±IQR, 2.56) μg/ml; p=0.041); b) the number of patients with pos-
itive mHAM test was significantly higher (8 [30%)]versus 1 [4%]; p=0.026); and c) there was no significant difference in
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sC5b-9 and Bb levels despite a trend toward a higher number of elevated Bb in patients with new thrombosis (Table 2). In
nine patients with “acute” samples obtained within three months of new thrombosis, sC5b-9 was elevated in all, Bb frag-
ment in four (44%), and mHAM test was positive in three (33%).

Conclusion: Based on the analysis of our multi-center prospective cohort of persistently aPL-positive patients, our prelim-
inary findings suggest that markers of complement activation, specifically elevated C4d levels and positive mHAM test, are
associated with a higher risk of thrombosis, which might be a useful tool to aid risk-stratification.

Disclosure: C. Yelnik: None; S. Chaturvedi: AstraZeneca, 1, sanofi, 2, Sobi, 1, 2, takeda, 1, 2; J. Labreuche: None;
X. Pan: None; H. Belmont: Alexion, 6, Aurinia, 6; K. Nina: None; P. Fortin: AbbVie, 1, AstraZeneca, 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Roche-Genentech, 1;D. Branch: UCB Pharmaceuticals, 5; Y. Zuo: None; R.Willis: None;
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6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS Health, 1, Eli Lilly, 1, 5, Emer-
gent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences, 2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon
Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals, 2, MedShr, 6, Merck/EMD
Serono, 1, Momenta Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab
Biosciences, 2, Thermofisher, 5, UCB, 2; D. Erkan: Abbvie, 1, ACR/EULAR, 5, APS ACTION, 12, Executive Committee
Co-chair, Argenx, 1, Aurinia, 6, Chugai, 1, Exagen, 5, GSK, 5, 6, NIH-NIAID, 5, Up-To-Date, 9; O. Of APS
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Background/Purpose: In first responding cells such as neutrophils and platelets, extracellular ATP released from activated
or dying cells engages cell-surface receptors to launch proinflammatory and prothrombotic signals. As a counterpoint to this
thromboinflammatory purinergic signaling, the surface ectonucleotidases CD39 (ATP to AMP) and CD73 (AMP to adeno-
sine) convert ATP into homeostatic adenosine. Adenosine then activates G protein-coupled receptors to increase

Figure 1: Schematic representation of purinergic signaling in platelets and neutrophils.
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intracellular cyclic AMP (cAMP), thereby blunting inflammation and thrombosis. Here, we aimed to understand the potential
relationship between the CD39/CD73 axis, neutrophils, and platelets in antiphospholipid syndrome (APS).

Methods: Neutrophil-platelet aggregates (NPAs) and platelet P-selectin (CD62P) were assessed in the blood of patients
with primary APS by flow cytometry. In parallel, CD39 and CD73 activities on both neutrophils and platelets were measured
by a standard malachite green assay. Levels of adenosine generation and intracellular cAMP were estimated using standard
kits. In some experiments, healthy neutrophils and platelets were treated with APS IgG, specific CD39/CD73 activity inhibi-
tors (ARL 67156, PSB 12379), or inhibitors of various surface receptors.

Results: As compared with healthy controls (n=48), patients with primary APS (n=55) showed at least a 50% reduction in
median activities of neutrophil CD39 (p< 0.0001), neutrophil CD73 (p< 0.0001), platelet CD39 (p< 0.0001), and platelet
CD73 (p< 0.0004). These changes were negatively correlated with significant increases in both NPAs (up to 80%,
p< 0.0001) and platelet activation as defined by CD62P expression (p< 0.002). The levels of NPAs were higher in patients
with APS who had a history of thrombosis than those without. When healthy neutrophils and platelets were cultured with
either APS IgG or a CD39 inhibitor, there was a dose-dependent increase in NPA formation (from baseline 15% to 70%),
and this phenotype was substantially blocked by inhibition of either the neutrophil P2Y2 receptor or the platelet P2X7 recep-
tor. Focusing further on APS platelets, we found a significant decrease in their ability to generate adenosine (p< 0.01), as well
as in their accumulation of intracellular cAMP (p< 0.001). Notably, CD62P expression was inversely correlated with platelet
cAMP levels in patients (r=-0.52, p=0.007). Exposure of healthy platelets to APS IgG induced AKT phosphorylation
(ser473) followed by downstream activation of GSK3β (ser9). This pro-activation signaling was efficiently blunted by agents
that either activated adenosine receptors or directly boosted intracellular cAMP.

Conclusion: In primary APS, deficiency of CD39 and CD73 on both neutrophils and platelets potentiates pro-thrombotic
platelet activation and NPA formation. By interrogating the downstream mechanisms, we identified several potential thera-
peutic targets including neutrophil P2Y2 and platelet P2X7 (Figure 1). Adenosine receptor agonists might be a strategy for
restoring platelet homeostasis in APS. Overall, we speculate that a subset of patients with APS would benefit from therapies
that modulate extracellular purinergic signaling.

Disclosure: N. Somanathapura: None; C. Hoy: None; S. Yalavarthi: None; C. Sarosh: None; B. De Moraes Mazetto
Fonseca: None; C. Ranger: None; C. Rysenga: None; A. Tambralli: None; J. Madison: None; Y. Zuo: None;
J. Knight: Jazz Pharmaceuticals, 2.
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Background/Purpose: Upon activation with interferon (IFN) and RNP-immune complexes, defective mitophagy in neutro-
phils results in the release of mtDNA in complex with transcription factor A mitochondria (TFAM), leading to immune activa-
tion in SLE. TFAM is a member of the high-mobility group (HMG) family of DNA-binding proteins, which is essential for
mtDNA transcription and for packaging mtDNA into nucleoids. Extracellular TFAM released from necrotic cells is also a
DAMP. While characterizing novel autoantigens expressed by neutrophils, we identified TFAM as a target of antibodies in
SLE. The purpose of this study was to investigate the relationship between anti-TFAM antibodies and clinical and transcrip-
tional markers of disease activity in SLE

Methods: Anti-neutrophil antibodies in SLE sera were detected by indirect immunofluorescence (IIF). Anti-TFAM antibodies
were screened by ELISA in sera from 98 healthy controls and 158 SLE patients from the "Study of biological Pathways, Dis-
ease Activity and Response markers in patients with Systemic Lupus Erythematosus" (SPARE). SPARE is a 2-year prospec-
tive cohort of adult patients for which extensive clinical, serologic, and whole blood transcriptional data is available. Binding
of anti-TFAM antibodies to activated (GM-CSF + LPS) and necrotic neutrophils was determined by IIF.

Results: A subset of antibodies in SLE serum co-localizes with TFAM in neutrophils. The existence of anti-TFAM antibodies
in SLE was confirmed by ELISA and immunoblotting. Thirty percent (48/158) of SLE patients were positive for anti-TFAM
antibodies (Fig. 1A). Anti-TFAM antibodies were significantly associated with antibodies to dsDNA, cardiolipin (aCL), and
β2-glycoprotein I (β2GPI) (Fig 1B). Anti-TFAM antibodies were strongly associated with history of thrombotic events, OR
(95% CI) 2.9 (1.4,6.2), and secondary antiphospholipid syndrome (APS), OR (95% CI) 5.4 (2.5,11.9), independently of

Anti-TFAM antibodies are associated with thrombosis and APS in SLE. (A) Serum levels of anti-TFAM antibodies in patients with SLE (n=158) and
Healthy controls (HC, n-98). Dots in red represent subjects positive for anti-TFAM. (B) Clinical and serological associations of anti-TFAM antibodies
in SLE. Each dot represents the p value for the indicated SLE feature. Only features with a p value < 0.05 are labeled. P values were obtained with
Fisher’s exact test. Odds ratios and 95% CI, OR (95%CI), are indicated below each label.

Anti-TFAM antibodies recognize extracellular TFAM from GM-CSF + LPS activated (upper row) and necrotic neutrophils (lower row). Anti-TFAM
antibodies (red) were purified by affinity chromatography, using recombinant TFAM, from a pool (n=3) of anti-TFAM positive SLE sera. DNA was
stained using Sytox Green (Green channel).
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aCL and anti- β2GPI (Fig. 1B). Unlike antibodies to dsDNA and RNPs, anti-TFAM antibodies were not associated with blood
transcriptional markers of SLE disease activity, including the IFN signature, supporting a primary role of anti-TFAM antibod-
ies in thrombosis rather than disease flaring. Anti-TFAM antibodies bind to TFAM-decorated DNA released from activated
and necrotic neutrophils (Fig. 2), which is a mechanism that may contribute to thrombosis.

Conclusion: TFAM is novel autoantigen in SLE, which is associated with thrombosis and APS independently of aCL in SLE.
These data support a link between mitochondrial damage and thrombosis in SLE.

Disclosure: E. Gomez-Banuelos: None; A. Celia: None;M. Trejo Zambrano: None;M. Paz: None; E. Darrah: None;
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Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune disease with thrombotic and obstetric compli-
cations arising via a model of immunothrombosis. Patients may present with a spectrum of phenotypes, including throm-
botic (tAPS), obstetric (oAPS), or catastrophic/microvascular APS (C/MAPS), while others may have antiphospholipid
antibodies (aPL) without disease manifestations. Mechanisms underlying the development of these diverse phenotypes
remain uncertain. Proteomic profiling was used in other thrombotic and microvascular disorders to highlight potential mech-
anisms of disease pathogenesis and may have a role in understanding the pathophysiology of APS.

We performed multiplex plasma proteomic profiling in aPL-positive patients with different clinical phenotypes to gain a
greater understanding of potential immunothrombotic mechanisms in the pathogenesis of APS.
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Methods: A web-based data capturing system was used to store patient demographics, history, and medications. The
inclusion criteria were positive aPL per Updated Sapporo Classification Criteria tested within 1 year prior to enrollment. Mul-
tiplex proteomic profiling measuring approximately 7,000 unique proteins (SomaLogic; Boulder, CO, USA) was performed

Figure A. Differentially abundant proteins by APS types and control subjects; APL, non-thrombotic APS (antibodies only); TAPS, thrombotic APS;
OAPS, obstetric APS; CAPS/MV, catastrophic /microvascular APS. ANOVA on log-normalized data (p<0.0007, FDR q<0.05). FDR, false
discovery rate.

Figure B. Pathways enrichment analysis of proteins from Figure A.

3187



on 40 primary aPL-positive patient plasma samples from APS ACTION Registry (10 each of tAPS with/without oAPS, oAPS
only, C/MAPS, and positive aPL without APS classification), and 10 of healthy controls. Differentially abundant proteins
among all phenotypic groups and in pairwise comparisons were determined by applying ANOVA and t-tests to log-
normalized data, respectively, with p< 0.05 considered statistically significant. Tests were adjusted for false discovery to
minimize the likelihood of false positives.

Results: The median age of patients was 48 years; 30% were men, 70% had triple aPL-positivity, and no one had a concur-
rent diagnosis of lupus. A set of concordant and differentially abundant proteins clustered patients with 4 APS clinical phe-
notypes and controls (Figure A) with a high statistical significance (p < 0.0007) and a high false discovery confidence
(q < 0.05). Pathway enrichment analysis of proteins in the identified set revealed involvement of several pathways such as
neutrophil degranulation (p < 10-10), humoral immune response (p < 10-9), coagulation (p < 10-6), alternative complement
(p < 10-5) and others (Figure B). Pairwise analyses of APS subtypes revealed increasing abnormalities in these pathways with
worsening APS severity, but distinctly in cellular processes such as endocytosis/vesicle-mediated transport, receptor signal-
ing, signal transduction and cellular differentiation (Figure C). This was particularly striking in C/MAPS subtype, with mem-
bers of negative regulation of inflammatory response and cellular differentiation processes being the only distinction
between tAPS and C/MAPS.

Figure C. Differentially abundant proteins by APS in pairwise comparisons between APS types; APL (non-thrombotic APS, antibodies only),
p<0.01; TAPS (thrombotic APS), p<0.01; CAPS/MV (catastrophic /microvascular APS), p<0.005. T-tests on log-normalized data.

3188



Conclusion: Plasma proteome of several APS subtypes is characterized by alteration in peripheral blood cellular processes,
particularly receptor signaling, signal transduction and regulation of cellular differentiation, in addition to significant neutro-
phil, complement, coagulation and cytokine activation notable in all aPL-positive patients.

Disclosure: A. Butt: None; R. Garcia Milian: None; G. Goshua: None; S. Gu: None; E. Chock: None; V. Restrepo:
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GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira Pharmaceuticals,
2, MedShr, 6, Merck/EMD Serono, 1, Momenta Pharmaceuticals, 2, Nexstone Immunology, 2, Nimbus Lakshmi, 2, Pro-
viant, 2, Sanofi, 2, Sinomab Biosciences, 2, Thermofisher, 5, UCB, 2; J. Knight: Jazz Pharmaceuticals, 2; R. Willis:
None; M. Bertolaccini: None; D. Erkan: Abbvie, 1, ACR/EULAR, 5, APS ACTION, 12, Executive Committee Co-chair,
Argenx, 1, Aurinia, 6, Chugai, 1, Exagen, 5, GSK, 5, 6, NIH-NIAID, 5, Up-To-Date, 9; A. lee: None; A. Sharda: None;
A. Pine: None.

Abstract Number: 1609

Associations Between SARS-Cov-2 Infection and Neuropathic Pain in
Fibromyalgia Patients: A Cohort Study

Danilo Perretta1, Daniele Mauro1, flavia riccio1, valentina marino1, emma scoppetta2, Francesco ciccia1 and rosella
tirri1, 1University of Campania - Luigi Vanvitelli, Naples, Italy, 2University of Salerno, Salerno, Italy

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Fibromyalgia & Other Clinical Pain Syndromes
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: SARS-CoV-2 infection has been increasingly recognized for its potential neurological manifesta-
tions. Fibromyalgia (FM) patients, who already experience neuropathic pain, may be particularly vulnerable to the impact of
COVID-19 on their symptoms.

This study aims to investigate the specific influence of SARS-CoV-2 infection on the neuropathic component of pain in Fibro-
myalgia patients, shedding light on potential interactions between COVID-19 and FM.

Methods:We conducted a prospective cohort study enrolling FM patients who met the ACR 2016. The cohort was divided
into two groups: patients who tested positive for SARS-CoV-2 infection and a matched cohort of uninfected FM patients.
Neuropathic pain was assessed using the PainDetect Questionnaire (PDQ) at baseline (t0) and after six months (t1). Preva-
lence, incidence, and worsening of neuropathic pain were evaluated in both groups. Patients were considered to have neu-
ropathic pain if the PDQ score was > 20, and data were analyzed by Chi-Square and paired T student test as appropriate

Results: We conducted a cohort study involving 58 FM patients (median age: 47 years; 2 males, 56 females). All patients
were receiving treatment with SNRI antidepressants and Pregabalin, except for one patient who solely underwent physical
therapy. At baseline, there were no significant differences in clinical or demographic characteristics between the infected
and uninfected groups (table 1).
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As assessed by PDQ, the prevalence of neuropathic pain did not differ significantly between the two groups at baseline
(36.21% vs 27.59%, p=0.17). However, patients who experienced SARS-CoV-2 infection had a significantly higher inci-
dence of neuropathic pain at the six-month follow-up compared to the uninfected controls (46.55% vs. 31.03%, p=0.004,
Relative Risk 5.5, 95% CI [1.5;21.1]).

When analyzing the sequential changes in PDQ scores, we found no statistically significant alteration in neuropathic pain
severity over the six-month observation period among the uninfected group (t0 PDQ mean 20,1 (SD 6.7) vs. t1 20.72
(SD 7.4), p =0.37). Conversely, the infected group demonstrated a significant worsening of neuropathic pain at six months
post-infection, as indicated by higher mean PDQ scores (t0 21.1 (SD 5.8) vs. t1 26.9 (SD 5.3) p < 0.0005).

Conclusion: This study indicates a potential link between infections and chronic pain in FM patients, as evidenced by the
associations observed between SARS-CoV-2 infection and increased incidence and worsening of neuropathic pain. Further
research is required to confirm these findings and explore potential interventions for FM patients.

Disclosure: D. Perretta: None; D. Mauro: None; f. riccio: None; v. marino: None; e. scoppetta: None; F. ciccia:
None; r. tirri: None.
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Background/Purpose: Acceptance and Commitment Therapy (ACT), a form of guideline-recommended Cognitive Behav-
ioral Therapy (CBT), has been empirically validated as a non-drug treatment for fibromyalgia (FM). However, clinical adoption
of the therapy has been limited partly due to availability of qualified providers as a major barrier.

A smartphone-based, prescription digital application (FM-ACT) that has been recently cleared by the FDA helps address the
access barrier by delivering self-guided ACT for treatment of FM symptoms. Its preliminary clinical benefits have been dem-
onstrated in a pilot RCT.1 This report presents the results from PROSPER-FM (NCT05243511), a pivotal, prospective, multi-
center, randomized controlled trial (RCT).

Methods: Individuals meeting 2016 FM diagnostic criteria were randomized to receive 12 weeks of FM-ACT or a digital
symptom tracker control (ST) while remaining stable on any ongoing FM treatment(s). The FM-ACT intervention consists of
42 daily structured ACT lessons, mindfulness practices, and activities to encourage paced exercise and behavior change.
The ST program offers daily symptom tracking and access to FM education materials. Participants were informed they
would receive one of two potentially beneficial treatments that were being evaluated for clinical effectiveness.

The primary endpoint was Patient Global Impression of Change (PGIC). Secondary endpoints included the Revised Fibro-
myalgia Impact Questionnaire (FIQ-R), pain intensity, pain interference, and sleep interference. Endpoints were collected
weekly through electronic patient-reported outcomes (ePROs).

Results: A total of 275 participants were randomized (Fig 1, Table 1). Analysis results are summarized in Table 2. At week
12, 70.6% of the FM-ACT participants reported an improvement on PGIC, which was significantly greater than that reported
by ST participants (22.2%) (p < 0.001). The FM-ACT arm exhibited a significantly greater post-treatment reduction on the

Figure 1. Consolidated Standard of Reporting Trials (CONSORT) diagram. Screening and enrollment were conducted between February 2022 and
February 2023. ePROs, electronic patient reported outcomes; ITT, intention to treat.
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FIQ-R total score as compared to the ST arm (p < 0.001, Effect Size = 0.65). FM-ACT was statistically superior to the control
treatment on virtually all measures, including FIQ-R (total and domain-level scores), PGIC, pain intensity and interference,
PROMIS Fatigue and Sleep Disturbance, Beck Depression Inventory II (BDI II), Psychological Inflexibility in Pain Scale
(PIPS), and committed action (CAQ-8). No treatment related adverse events were observed.

Table 1. Participant demographic and baseline characteristics by treatment arm (ITT).

3192



Conclusion: Analysis of the PROSPER-FM pivotal trial supports the clinical benefits of FM-ACT in managing FM. This smart-
phone based digital therapeutic demonstrated statistical superiority over the control on patients’ wellbeing, FM symptoms,
impact, and function, as well as common disorders associated with FM.

Validated digital ACT therapy provided by FM-ACT, combined with the low-risk safety profile of this device-
based intervention, offers an important step forward in reaching and benefiting the broader FM population with a non-drug
therapy.

Table 2. Analysis of efficacy endpoints by treatment arm (ITT).
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Background/Purpose: Fibromyalgia (FM) is among the most common chronic pain conditions, clinically characterized by
widespread pain and fatigue. FM pathogenesis remains unknown, leading to challenges in diagnosis and treatment. Mito-
chondria are the headquarters of cellular energy metabolism and their malfunction has been proposed to contribute to both

TEM of PBMCs, Healthy controls, showing normal mitochondrial crista (A) vs. FM with partial or complete loss of crista (B).
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fibromyalgia and chronic fatigue. Thus, the aim of the current study was to detect structural changes in mitochondria of
peripheral blood mononuclear cells (PBMCs) of FM patients, using transmission electron microscopy (TEM).

Methods: To detect mitochondrial structural alterations in FM patients, we analyzed PBMCs from seven FM patients and
seven healthy controls using TEM. Patients were recruited from a specialized fibromyalgia clinic at a tertiary hospital. After
providing informed consent, patients responded to questionnaires, including the Widespraede Pain Index (WPI) and the
symptom severity Scale (SSS), to verify a diagnosis of FM according to ACR criteria. Subsequently, blood samples were
drawn and PBMCs were collected for EM analysis.

TEM from FM patient PBMCs, showing stages of accumulation of "black particles (Size bars = 1 m). Right: high magnification of the parti-
cles (100 m).
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Results: TEM analysis of PBMCs showed several distinct mitochondrial patterns, including total loss of normal crista in FM
patients (Fig. 1). The number of mitochondria with intact crista morphology was reduced in FM patients and the percentage
of mitochondria that completely lacked crista was significantly increased. These results correlated with WPI severity. More-
over, in FM patient samples we observed a high percentage of cells containing "black-particles" (Fig. 2), which may repre-
sent ribosomal aggregates. Crista loss and possible ribosome aggregation were intercorrelated, and thus may represent
reactions to a shared cellular stress condition. These changes may indicate an adaptive hypometabolic "hibernation-like"
state to a stressful event, similar to hibernation in some mammalian species. The changes in mitochondria morphology sug-
gest that mitochondrial dysfunction, resulting in inefficient respiration, Reactive Oxygen Species generation, etc., may play a
pathogenetic role in FM.

Conclusion:We here describe novel morphological changes in mitochondria of FM patients, including loss of mitochondrial
crista. While these observations cannot determine whether the changes are pathogenetically primary, or represent an epi-
phenomenon, they highlight the possibility that mitochondrial malfunction may play a causative role in the cascade of events
leading to chronic pain and fatigue in FM. Moreover, the results offer the possibility of utilizing changes in mitochondrial mor-
phology as an objective biomarker in FM. Further understanding the connection between FM andmitochondria morphology,
function, and turnover (biogenesis/mitophagy), may assist in developing both novel diagnostic tools as well as specific treat-
ments for FM.

Disclosure: L. Israel: None; V. Furer: None; A. Gross: None; J. Ablin: None.
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Background/Purpose: The use of a control arm (comparator) in randomized controlled trials (RCTs) is considered the gold
standard for trial conduct and interpretation. Choosing an appropriate control for RCTs evaluating Cognitive Behavioral
Therapy (CBT) interventions is particularly challenging, as it is not feasible to develop a blinded sham behavioral treatment.
Pilot and pivotal RCTs were performed to evaluate the efficacy of a smartphone based digital therapeutic app (FM-ACT),
which delivers self-guided Acceptance and Commitment Therapy (ACT) for treatment of fibromyalgia symptoms. For the
control arm of these RCTs, a digital comparator app was developed. The comparator app was designed to offer similar par-
ticipant engagement and usability to control for potential study biases. This report presents the approach and validation of
the novel comparator design.

Methods: In both RCTs, participants meeting 2016 diagnostic criteria for fibromyalgia were randomized to receive
12 weeks of FM-ACT or the digital symptom tracker (ST) comparator. The FM-ACT intervention consists of 42 daily sessions
of structured ACT lessons, mindfulness practices, and activities to encourage paced exercise and behavior change. The ST
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app was developed as an alternative intervention consisting of two common pain management components: 1) patient edu-
cation on FM and general health; and 2) daily symptom and function tracking with progress reports available to the partici-
pant. During consent, participants were informed that they would be evaluating one of two potentially effective digital
treatments. Participant engagement (number of sessions completed during the study) and usability factors were assessed
to compare the performance of this novel control strategy.

Results: The pilot RCT data demonstrated a similar number of completed sessions between the FM-ACT and ST compar-
ator arms, which was further supported by the results from the pivotal RCT (Fig. 1). Usability assessment from the pivotal trial
showed more participants reported "good" to "excellent" usability comparing the ST arm to FM-ACT (Fig. 2).

Participants from both arms reported high rates of satisfaction with their app experience (proportion of satisfied participants:
FM-ACT 80%, ST: 85%). Similar proportion of participants from both arms reported that they would use the app again (FM-
ACT 80%, ST 79%).

Figure 1. Comparison of participant app engagement between the FM-ACT intervention and the ST comparator arms from the pilot and pivotal
RCTs. *Although statistical significance was found in the pilot RCT, both arms exhibited high app engagement with 97.3% and 92.6% of the par-
ticipants completed ≥ 42 sessions (corresponding to the core therapy content) in the FM-ACT and ST arm, respectively.

Figure 2. Participants reported “Good” to “Excellent” app experience from the pivotal RCT, measured by the mHealth App Usability Questionnaire
(MAUQ), Domains: E – “Ease of Use” and I – “Interface and Satisfaction”.
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Conclusion: Participants randomized to the ST comparator arm engaged with the app at rates equal to or exceeding FM-
ACT engagement rates and had similar usability ratings. The evidence suggests that the ST design may minimize participant
bias towards a perceived inferior therapy. This approach may provide a basis for comparator strategies for RCTs of behav-
ioral health interventions.

Disclosure: M. Gendreau: Swing Therapeutics, 2, 11; Y. Dai: Swing Therapeutics, 3, 11;M. Rosenbluth: Swing Ther-
apeutics, 4, 11; D. Williams: Swing Therapeutics, 2; D. Clauw: AbbVie, 2, Allergan, 2, Aptinyx, 2, Eli Lilly, 2, Fasken
Martineau DuMoulin LLP, 6, H. Lundbeck A/S, 2, Heron Therapeutics, Inc, 2, Kellogg, Hansen, Todd, Figel & Frederick,
6, Marks & Clerk Law LLP, 6, Neumentum, Inc., 2, Nix Patterson LLP, 6, Pfizer, 2, 6, Regeneron Pharmaceuticals, Inc.,
2, Samumed, LLC, 2, Swing Therapeutics Inc, 2, Tonix Pharmaceuticals, Inc., 2, Virios Therapeutics, Inc., 2, Zuber
Lawler & Del Duca LLP, 6.
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Tetrodotoxin Sensitive Nav1.7 Sodium Channel SCN9A Gene
Polymorphism rs6754031(T >G) Is Associated with Fibromyalgia

Koshy Nithin Thomas, Shivika Guleria, Amita Aggarwal and Able Lawrence, Sanjay Gandhi Postgraduate Institute of
Medical Sciences (SGPGIMS), Lucknow, India
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Background/Purpose: SCN9A gene encodes a tetrodotoxin sensitive Nav1.7 Sodium channel expressed in dorsal root
ganglia, peripheral nerves, olfactory nerves and inner ear. Rare Mutations in SCN9A are associated with a spectrum of pain
disorders from erythromelalgia (gain of function) to congenital insensitivity to pain. We planned a case control study to
explore the association of intronic SNPs rs6754031(T >G) and rs6746030 (G >A) of which rs6754031 minor allele
(GG) was previously associated with Fibromyalgia.

Methods: Patients diagnosed as Fibromyalgia using ACR1990 and/or ACR2016 criteria and consenting to genetic study
were included. Healthy controls with no widespread pain or connective tissue disease or medical comorbidity were included.
Although a sample size of 250 each was targeted, study was terminated due to slow recruitment during covid pandemic.
DNA was extracted by phenol-chloroform method. Genotyping was done by real time PCR. All continuous variables among
baseline characteristics are expressed in mean (SD) and comparison by one way ANOVA while Fisher’s exact test was used
for frequency tables. Odds Ratios and confidence intervals were estimated using Logistic Regression using a recessive
minor allele (G) model using STATA14.

Results: A total of 118 FMS patients (88% female) of mean age of onset 35 (±9.6) years and 118 healthy controls (78%
female) of age 34.7 (±10.9) years were included. Clinical features and comorbidities of patients are given in Table 1. SCN9A
polymorphism rs6754031 was in Hardy Weinberg equilibrium among controls (P=0.83) while SNP rs6746030 was not
(P=0.002). The two SNPs were independent of each other consistent with genomic distance and lack of linkage. Genotyping
results are given in Table 2. Of the 118 patients, 74 were classified Fibromyalgia by both ACR2016 and ACR1990 criteria
while 33 and 11 subjects were classified by ACR2016 and ACR1990 alone respectively. Minor allele of rs6754031
(GG versus TT/TG) was associated with Fibromyalgia OR=2.62 (1.15-6.00) and diagnosis of Fibromyalgia by ACR2016
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Table 1. Clinical features of FMS cohort

Table 2. SCN9A genotypes in Fibromyalgia and Controls

Table 3. SCN9A gene polymorphism rs6754031 association in recessive (G) model
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OR=3.26 (1.42-7.46) but not with ACR1990 OR=1.21 (0.55-2.66) using a recessive model (Table 3). On multivariate analy-
sis, association of rs6754031 GGwith ACR2016 (OR 5.05 CI 1.90-13.45 P< 0.001) strengthened while ACR1990 (OR 0.47
CI 0.18-1.20 P=0.113) showed a negative trend. Among core Fibromyalgia features, rs6754031(GG) was associated with
non-restorative sleep (waking unrefreshed) OR=1.61(1.00-2.57) P=0.048.

Conclusion: Our study supports previously reported association of rs6754031 GG with Fibromyalgia with a differential
association between ACR2016 and ACR1990 underscoring the heterogeneity of Fibromyalgia.

Disclosure: K. Thomas: None; S. Guleria: None; A. Aggarwal: None; A. Lawrence: None.
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Background/Purpose: Fibromyalgia is a chronic syndrome with symptoms of moderate to severe intensity, including dif-
fuse pain, fatigue, sleep disturbance, and cognitive impairment. While first-line recommendation for this pathology is non-
drug therapies (Macfarlane et al., 2017), namely physical therapy, symptoms often prevent patients from exercising. Thera-
pies that rely on the body’s endogenous opioid system thus present an interesting non-pharmacological method of helping
patients. The objective of this trial was to assess the efficacy of an intervention combining a millimeter-wave emitting wrist-
band (MMW) and a coaching program. Exposure of the peripheral nervous system to MMW has been shown to provide a
neuromodulating effect, mediated by the release of various neurotransmitters, including endorphins. Endorphins have pain
relief and parasympathetic modulation properties that can alleviate the symptoms of fibromyalgia patients. Coaching aims
to improve treatment adherence and efficacy.

Methods: In a multicenter, randomized, controlled trial (ClinicalTrials.gov NCT05058092), 170 fibromyalgia patients (ACR
2016 criteria, Wolfe et al., 2016) ) with moderate or severe Fibromyalgia Impact Questionnaire score (FIQ, Bennett et al.,
2009, score ≥ 39/100) were divided into 2 groups of immediate (IG) or delayed (DG) intervention. The IG (N=84) received
the intervention immediately after groups were assigned, in addition to their usual care (UC). The DG (N=86) received the
intervention with a delay of 3 months, intervention starting after assessment of the primary endpoint (M3). In both groups,
patients first received MMW wristband treatment and coaching for 3 months, then wristband treatment alone for 3 months.
The intervention consisted of using the wristband for three 30-minute sessions a day and receiving 4 coaching sessions
including educational content on the intervention and training in the use of the device (D0), a usability assessment (D7) and
a benefit assessment (M1 and M2). In the event of low benefit at M1 or M2, the wristband’s stimulation mode (power &
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duration) could be adapted. Efficacy of intervention was assessed by comparing the number of patients in both groups
whose quality of life measurement on the FIQ significantly improved between inclusion and M3. A decrease in FIQ score of
≥14% is considered clinically significant (Bennett et al., 2009). FIQ scores of the 2 groups were also measured at 6 months
(M6).

Results: At M3, 55.1% patients of IG improved their quality of life beyond 14%, compared with 35.9% in the DG, and this
difference between the groups was statistically significant (p=0.021). On average, patients in the IG improved their FIQ score
by 21.7%, versus 7.2% in the DG. Benefits observed in the IG were preserved at M6, patients in this group having used their
device autonomously between M3 & M6.

Conclusion: The combination of MMW and coaching led to improvements in the quality of life of fibromyalgia patients supe-
rior to those obtained with UC after M3. This improvement was maintained at M6, while patients were using their wristband
autonomously. This non-pharmaceutical therapy offers patients a therapy they can use independently and on an outpatient
basis.

Disclosure: C. Maindet: None; A. Dumolard: None; M. Veloso: None; M. Barmaki: None; R. Deleens: None;
R. Gonon-Demoulian: None; A. Lorenzi-Pernot: None;M. Michel-Cherqui: None; A. Serrie: None; S. Velliet: None;
J. Bosson: None.
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of Medicine, University of Wisconsin School of Medicine and Public Health, Madison, WI, 2University of Wisconsin, School
of Medicine and Public Health, Madison, WI, 3University of Wisconsin, Madison, WI, 4University of Wisconsin, School of
Pharmacy, Madison, WI
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Background/Purpose: Studies show factors including daily hydroxychloroquine (HCQ) dosing or nonadherence affect
blood concentrations risking 6-fold higher lupus (or SLE) flares requiring hospitalization. Given disparities in nonadherence
resulting in more hospitalizations, measuring HCQ levels in blood could guide clinicians to tailor HCQ dosing to maximize effi-
cacy and improve adherence at the individual patient level. Yet, HCQ blood level monitoring is not routinely done due to cost,
coverage, and unclear clinical standardization. Thus, we aimed to examine the cost effectiveness of HCQ blood level mon-
itoring by measuring: 1) risk of lupus-related acute care utilization (Hospital or Emergency Room (ER) visits) by HCQ blood
levels overall and in patients of Black race or Hispanic ethnicity; 2) the cost of lupus-related acute care visits vs. HCQ blood
level monitoring.

Methods: We measured HCQ blood levels during 167 consecutive visits of unique patients using liquid chromatography
mass spectrometry. HCQ blood levels were categorized as: a) subtherapeutic (< 750 ng/ml), b) therapeutic (750-1100
ng/ml), or c) supratherapeutic ( >1100 ng/ml) per our prior findings. All lupus-related acute care (hospital/ER) visits from
the clinic visit until next follow-up visit were manually abstracted. Covariates included socio-demographics, SLE disease
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activity score, SLE damage index, kidney function (eGFR), steroid and HCQ doses. Using Cox hazard models, we examined
associations between HCQ blood levels and time to first acute care visit after the index clinic visit. We compared published
data (Kan, 2013) on the cost of lupus-related acute care visits to HCQ blood level monitoring in our cohort.

Results: Table 1 shows characteristics of 167 patients included in this study by: subtherapeutic (n=74), therapeutic (n=50),
supratherapeutic (n=43) HCQ blood levels. A total of 31 lupus-related acute care visits were observed during the study
period. Patients of Black race or Hispanic ethnicity and those with public insurance had 3-fold higher acute care utilization
risk (Adjusted HR 3.3 & HR 3.6; Fig. 1 & Table 2A). A 71% lower acute care utilization risk was seen in patients with therapeu-
tic HCQ blood levels, 750-1100 ng/ml, compared to those with subtherapeutic levels, < 750 ng/ml (Fig. 1 & Table 2A;
p=0.029).

In a subgroup analysis among patients of Black race or Hispanic ethnicity (n=51), we noted that public insurance predicted
5-fold higher acute care utilization risk (Table 2B). Therapeutic HCQ blood levels were associated with 94% lower acute care
utilization (Table 2B).

Using published costs of $562 per SLE ER visit and $11,716 per SLE hospitalization, 28 ER visits and 3 hospitalizations cost
approximately $50,584 in our study. At a cost of $50 per HCQ blood level measurement, monitoring HCQ blood levels for
167 draws costs $8,350. Thereby, preventing one ER visit could cover the cost of up to 11 HCQ blood level draws per year.

Table 1. Baseline characteristics and hospital visits after index visit by HCQ blood level categories
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Table 2. Multivariable Cox model showing risk factors for hospitalization after index patient-visit

Fig 1. Kaplan Meier curves showing hospitalization-free survival by: A. HCQ blood level categories; B. Insurance; C. Race; D. HCQ dose
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Conclusion: Therapeutic HCQ blood levels (750-1100 ng/ml) were associated with 94% lower acute care utilization risk
among patients of Black race or Hispanic ethnicity. Routine HCQ blood level monitoring could cost effectively reduce acute
care utilization and health disparities in lupus.

Disclosure: S. Garg: None; G. Valiente: None; L. Kolton: None; C. Saric: None; B. Chewning: None; C. Bartels:
Pfizer, 5.
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Background/Purpose: Clinical trials of systemic lupus erythematosus (SLE) therapies have increased over the last decade,
driven by evolving knowledge of targetable pathways. However, these trials are often small, leading to evidentiary gaps over
which patients benefit from new therapies. Racially minoritized populations, which disproportionately experience severe dis-
ease, are underrepresented in published SLE trials, but little is known specifically about trials supporting drug development,
including where enrollment sites are located and whether enrollment is representative of the US population with SLE. Our
objective was to assess geographic and demographic enrollment patterns for registered SLE clinical trials.

Methods: Industry-sponsored clinical trials investigating small molecules and biologics for use in SLE or lupus nephritis with
at least 1 US site were identified from ClinicalTrials.gov; cutaneous lupus trials were excluded. Study characteristics were
abstracted from trial registrations. US sites were characterized at the county level using the National Center for Health

Table 1: Characteristics of US enrollment sites for industry-sponsored SLE clinical trials.
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Statistics Urban-Rural Classification Scheme and Health Resources and Services Administration Medically Underserved
Area designation. For completed and terminated trials with results, participation-to-prevalence ratios (PPRs) were calculated
by dividing proportions of participants by sex, ethnicity, and race by US population proportions across Centers for Disease
Control and Prevention SLE registries; PPRs from 0.80 to 1.20 indicated adequate representation. Enrollment differences
across study characteristics were evaluated using Kruskal-Wallis tests.

Results: Among 144 industry-sponsored SLE clinical trials, 3454 US sites were reported, including 2565 (74%) in large met-
ropolitan counties and 237 (7%) in small- or non-metropolitan counties (Table 1). Only 164 sites (5%) were in medically
underserved counties. Female participants were adequately represented relative to the US population with SLE (median
PPR 1.03, IQR 0.99-1.05) in 81 trials reporting enrollment by sex (Table 2). Among 72 trials reporting enrollment for at least
1 race, representation was inadequate for Black (median PPR 0.38, IQR 0.25-0.62) and American Indian/Alaska Native par-
ticipants (median PPR 0.22, IQR 0-1.14), and adequate for White participants (median PPR 1.04, IQR 0.76-1.18). Asian par-
ticipants were overrepresented in trials overall (median PPR 2.08, IQR 0.59-3.74), but underrepresented in trials with US
sites only. Among 47 trials reporting ethnicity data, Hispanic participants were adequately represented (median PPR 1.01,
IQR 0.84-1.73).

Conclusion: Among registered industry-sponsored clinical trials of SLE therapies, US enrollment sites were concentrated in
metropolitan areas; only 5% were in medically underserved counties. Female, White, Asian, and Hispanic participants were
adequately represented in trials overall, but Black and American Indian/Alaska Native participants were underrepresented
relative to the US population with SLE. Future analyses are needed to further characterize regional enrollment, and to assess
the alignment of research practices with the needs of clinicians seeking new therapies for SLE.

Disclosure: J. Skydel: None; R. Ramachandran: None; S. Suttiratana: Rezolut, Inc., 3; J. Ross: Janssen Pharma-
ceuticals, 5; J. Wallach: Johnson & Johnson, 12, I receive support from Johnson & Johnson through the Yale Open
Data Access (YODA) Project to review requests for data.; C. Burns: None.

Table 2: Enrollment demographics for completed and terminated, industry-sponsored SLE clinical trials.
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Background/Purpose: The first infliximab biosimilar (infliximab-dybb) entered the U.S. market in 2016, and two additional
products have subsequently been introduced (infliximab-axxq (2017) and infliximab-abda (2020)). Biosimilars have signifi-
cant potential to slow drug spending; however, uptake in the U.S. has lagged behind other countries. We compared rates
of biosimilar uptake for Medicare, Medicaid, and private insurance after each infliximab biosimilar approval from 2016
to 2022.

Methods: Data from RISE, a national registry with electronic health records from one-third of U.S. rheumatology practices,
was used. We examined all bio-originator or biosimilar infliximab administrations for users ≥ 18 years from the release of
-dybb (biosimilar #1) in November 2016 through March 2022 regardless of diagnosis among participants with Medicare,
Medicaid or private insurance. Dual Medicare-Medicaid patients were assigned to Medicaid. We modeled the log odds of
receiving a biosimilar as a function of a three-way interaction between time (month), time-window (windows between

Table 1. Demographic characteristics of infliximab bio-originator or biosimilar recipients in RISE registry between April 2016 and March 2022.
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biosimilar market introductions), and insurance (Medicare, Medicaid, Private) adjusting for age, sex, race or ethnicity, and
socioeconomic status (as measured by Area Deprivation Index (ADI)). We used cluster robust standard errors to account
for repeated measures on patients. We reported patient demographics, and adjusted predicted probabilities of receiving a
biosimilar by insurance type over time.

Results: Among 33,751 distinct patients, there were 422,388 administrations of infliximab products in RISE between
November 2016 and March 2022, 40,401 (9.6%) of which were for a biosimilar. Overall, 56.1% of patients were ≥65 years;
67.6% were women; 75.4% white; 55.1% had Medicare, 3.9% had Medicaid, and 41% had private insurance (Table 1).
Figure 1 depicts the predicted probability of receiving biosimilar infliximab over time by time-window and insurance. After
-dyyb (biosimilar #1) came out, uptake for all insurances remained low at less than 10%. With -axxq (biosimilar #2) release,
Medicaid was the only insurance to show rapid increase in uptake reaching 19% over 3 years (4 times increase) versus
14% and 7% for Medicare and private insurance. However, after -adba (biosimilar #3) release, both Medicaid and private
insurance uptake skyrocketed, reaching similar rates around 40%. Meanwhile, Medicare uptake continued to remain mod-
est at 24%.

Conclusion: Adoption of biosimilar infliximab was quickest for Medicaid, with private insurance catching up after the release
of a third biosimilar. Medicare uptake lagged significantly. To reduce drug spending, efforts are needed to understand poor
Medicare uptake of biosimilars such as manufacturer rebates for biologics, and lack of financial incentives to switch to
biosimilars.

Disclosure: E. Roberts: None; J. Li: None; N. Bansback: None; C. Tseng: Hawaii Medical Services Association
Endowed Chair, 5, www.enavvi.com, 1; S. Shiboski: None; G. Schmajuk: None; J. Yazdany: Astra Zeneca, 2, 5, Aur-
inia, 5, Gilead, 5, Pfizer, 2.

Figure 1. Predicted probability and 95% confidence interval of receiving biosimilar infliximab over time by insurance type
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Background/Purpose: Medication nonadherence is common and is associated with increased disease activity, morbidity,
and mortality in SLE. To optimize medication adherence and SLE outcomes, we developed a simple clinician-led adherence
intervention that involves clinicians reviewing real-time pharmacy refill data during the encounter and using effective commu-
nication techniques with patients to collaboratively overcome adherence barriers (Figure 1). Prior pilot testing demonstrated
intervention feasibility, acceptability, and preliminary effect on adherence. In this study, we aimed to examine how the inter-
vention is performed in practice and identify areas for improvement to inform future implementation.

Methods: We audio recorded clinic encounters between clinicians and patients seen at an academic lupus clinic. Patients
were included if they had 90-day medication possession ratio (MPR) < 80% for SLE-specific medications. We coded which
intervention components clinicians performed, quality of patient-clinician communication, and time spent discussing adher-
ence. Following the intervention encounter, we also conducted audio-recorded semi-structured interviews with patients and

Figure 1. Adherence intervention steps.
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clinicians about their experiences with the intervention and analyzed the data using applied thematic analysis. Lastly, we
assessed change in 90-day MPR after the intervention visit and considered a 20% increase as major improvement.

Results: We recorded and analyzed 25 patient encounters (median age 39, 100% female, 72% Black) among 6 clinicians.
Clinicians performed the majority of intervention components in most of encounters, suggesting fidelity (Table 1). Global
communication scores and rates of active patient participation were high, suggesting excellent communication. Adherence
discussions took on average 3.8 minutes.

Nineteen patients and 5 clinicians completed in-depth interviews. Nearly all participants felt the time spent discussing adher-
ence was just right and necessary. Almost all patients felt the intervention was useful. Many patients described feeling heard
and valued, being more honest about nonadherence, and being more knowledgeable and motivated to take SLE medica-
tions. Clinicians described less judgmental adherence discussions as a result of the intervention. To improve the interven-
tion, patients emphasized better patient-clinician communication and wanted help problem solving financial and logistical
barriers. Clinicians suggested additional resources and training to improve adherence conversations and utilizing peer sup-
port and other staff in the intervention.

Table 1. Intervention components performed during 25 recordings of the adherence intervention.

Table 2. Quality of patient-clinician communication during the adherence intervention.
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Following the intervention visit, almost half (48%) of patients had a major improvement ( >20% increase) in MPR.

Conclusion: Our findings suggest that this intervention can be performed with high fidelity in a short amount of time. It
encouraged high quality communication and improved adherence. Both patients and clinicians described positive experi-
ences with the intervention. Future work will focus on optimizing clinician training, exploring ways to increase the interven-
tion’s efficiency and effectiveness, and testing the intervention in a larger controlled setting.

Disclosure: K. Sun: AstraZeneca, 6; N. Molokwu: None; E. Hanlen: None; A. Corneli: None; K. Pollak: None;
J. Rogers: Amgen, 2, Ampel Biosolutions, 1, AstraZeneca, 6, Aurinia, 1, Eli Lilly, 1, Exagen, 5, GlaxoSmithKlein(GSK),
2, Immunovant, 2, 5; R. Sadun: None; L. Criscione-Schreiber: GlaxoSmithKlein(GSK), 5, UCB, 5; J. Doss: None;
H. Bosworth: None; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5.
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Background/Purpose: Infections are the leading cause of hospitalization and mortality in patients with ANCA vasculitis (AV).
Multiple AV treatment guidelines recommend antimicrobial prophylaxis during treatment with rituximab or cyclophosphamide,
with agents that target prevention of Pneumocystis jiroveciipneumonia (PJP), but vary in recommendations for AV patients on
other immunosuppressant (IS) medications. Providers may also initiate prophylaxis with other antimicrobials to prevent non-
PJP infections. To address a gap in knowledge regarding real-world patterns of prophylaxis in AV, we characterized receipt,
type, and duration of antimicrobial prophylaxis in U.S. Medicare beneficiaries initiating IS medication over 2016-18.

Methods: UsingMedicare fee-for-service claims and a 90-day washout, we identified a national, retrospective cohort of new
IS treatment episodes in 2016-18, including rituximab (RTX), cyclophosphamide (CYC), methotrexate, azathioprine, myco-
phenolate, leflunomide, mepolizumab, reslizumab, benralizumab, dupilumab, and/or corticosteroids (CS) at >10 mg/day
prednisone equivalents. Episodes were restricted to adults with ≥1 diagnosis code for granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA), or eosinophilic granulomatosis with polyangiitis (EGPA) in the prior year. IS regimens
were classified as having either a strong indication for prophylaxis (regimens containing RTX, CYC, or CS of >20 mg/day in
combination with another IS) or weaker indication (all other regimens). Prophylaxis was defined as ≥14 days’ supply of a
qualifying antimicrobial overlapping the first 30 days of IS treatment. Antimicrobials included PJP prevention (trimethoprim-
sulfamethoxazole, pentamidine, dapsone, atovaquone), other antibacterials (azithromycin, doxycycline, fluoroquinolones),
and antifungals (azole or mold-active). We calculated descriptive statistics overall and by IS regimen. We estimated Aalen-
Johansen cumulative incidence of prophylaxis discontinuation over one year of follow-up, with death as a competing risk.

Results: Among 14,798 new AV IS treatment episodes (Table 1), 35% involved regimens with a stronger indication for pro-
phylaxis. Overall, 21% received prophylaxis in the 30 days following IS initiation (Table 2). PJP prophylaxis was most fre-
quent (16%), followed by other antibacterials (7%) and antifungals (2%). IS regimens with a stronger vs. weaker indication
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for prophylaxis more often involved any prophylaxis (29% vs. 16%) and PJP prophylaxis (26% vs. 11%), but less often
involved other antibacterials (5.5% vs. 7.4%). The cumulative incidence of antimicrobial discontinuation was 51.3% (95%
CI=49.1, 53.7) at 180 days after IS initiation and 65.1% (95% CI=62.6-67.5) at 360 days, and was higher for regimens with
a weaker indication for prophylaxis (360-day RD=5.6%, 95% CI=0.9-9.9; Figure 1).
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Conclusion: Despite high infection risk, most AV patients initiating IS did not receive antimicrobials for prevention of PJP or
other infections and a majority discontinued within 6 months. This discordance with AV treatment guidelines highlights the
need to further investigate barriers and outcomes associated with prophylaxis in this population.

Disclosure: C. Thorpe: None; R. Hickson: None; S. Aspinall: None; V. Derebail: Amgen, 2, Bayer, 2, Forma Thera-
peutics (NovoNordisk), 2, Merck/MSD, 2, Novartis, 2, Travere Therapeutics, 2, UpToDate, 9; X. Zhao: None;
J. Thorpe: None; B. Cao: None; A. Ehlert: None; R. Falk: None; S. Hogan: None.
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Background/Purpose: Romosozumab (romo) and denosumab (dmab) are recommended for postmenopausal women
with osteoporosis (OP) at high risk of fracture. The U.S. prescribing information includes a boxed warning that romo should
not be initiated in patients with prior myocardial infarction or stroke in the prior year. Forall other patients without recent MI or
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stroke, the warning recommends to consider whether the benefits of romo outweigh its risks. This study evaluated CV and
fracture risks among patients who initiated romo referent to dmab users.

Methods: We used Medicare data from 1/1/2017 to 9/30/2021 to identify women age ≥55 newly initiating romo or dmab
after 4/1/2019.Claims data was linked to electronic medical record (EMR) data from multiple PCORNet Clinical Research
Networks. Comorbidities and medical history were identified from claims while biometric data and lipid test results were
obtained from the EMR. The ACC/AHA pooled cohort risk equation was used to calculate the 10-year CV risk. The FRAX
algorithm was used to calculate 10-year risk of hip and major fracture (clinical spine, forearm, hip, or shoulder). We set the
75 percentile of each risk score as the cut-off for high CV and fracture risk. A scatter plot with 95% prediction ellipse was
used to illustrate the relationship between CV risk versus the risk of fractures (Figure 1) at a patient level and to compare
the cohort of romo vs. dmab patients. Multivariable logistic regression was used to evaluate the relationship between high
CV or fracture risk and medication initiation.

Results: A total of 197,515 new users of romo(n=14,596)or dmab (n=182,919) were eligible for analysis and 1072 were
linked to PCORNet data. Figure 1 showed romo users had lower CV risk but comparable or higher risk for hip or major frac-
ture compared with dmab users. Romo was more likely to be prescribed to patients with higher fracture risk but lower CV
risk, compared with dmab. The odds ratios (95% CI) for initiating romo vs. dmab for high CV risk, hip fracture risk, and major
fracture risk were 0.46 (0.26, 0.80), 0.97 (0.47, 2.01), and 1.83 (0.89, 3.75), respectively.

Conclusion: In this cohort of older women with claims data linked to EHR data, patients with high CV risk were less likely to
be given romo compared with dmab. These data suggest that the boxed warning regarding CV risk for romo appropriately
influences clinical decision making of physicians when prescribing anabolic medications for osteoporosis patients.
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Background/Purpose: Craniofacial scleroderma is a rare subtype of linear scleroderma affecting the head and neck. Up to
40% of patients experience extracutaneous manifestations (ECMs), but radiographic characterization of non-CNS involve-
ment is not well described. Existing clinical assessment rubrics prioritize cutaneous changes, likely underestimating the
extent of disease-related manifestations. We sought to categorize and quantify the incidence of non-CNS ECMs detected

Table 1. Demographics and craniofacial scleroderma characteristics (N=37)
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on maxillofacial MRI in a prospective cohort of patients with craniofacial scleroderma. We hypothesize that maxillofacial MRI
would identify facial involvement beyond standard clinical examination.

Methods: We performed retrospective review of 120 patients with Craniofacial Scleroderma enrolled in the prospective
National Registry of Childhood Onset Scleroderma (IRB #19080297). Inclusion criteria included baseline maxillofacial MRI
with concurrent clinical 3D image.

Laterality of visible facial involvement (left, right, midline) and superior to inferior facial lesion distribution (top, middle, bottom
thirds) were recorded from review of 3-dimensional digital facial images. Top third was defined as the area between horizon-
tal lines drawn through trichion and glabella, middle third between glabella and subnasale, and bottom third between subna-
sale and mention. Evaluation of bone, soft tissue, fat, glands, and muscles were categorized as atrophy, edema, or
abnormal enhancement.

Table 2. Structural abnormalities identified on maxillofacial MRI

3215



Results: Thirty-seven patients met imaging criteria for inclusion, (age range 4-20 years, median age 10.5 years) (Table 1).
Overall, structural abnormalities were frequently detected on maxillofacial MRI (bone=49%, soft tissue=73%, adipose=57%,
gland=57% and muscle=74%) (Table 2). Atrophy was the most common finding, particularly in the skin/subcutis (75%) and
adipose tissues (57%). Enhancement was frequently observed in glandular tissues (parotid 36%, lacrimal 29%) as well as in
the muscles of facial expression. MRI demonstrated increased frequency of bilateral involvement compared to clinical
assessment (24% vs 3%). Radiographic changes were more frequently seen compared to clinical abnormalities in the
upper-third (84% vs 76%) and lower-third (78% vs 65%) (Table 3). Frequencies of radiographic abnormalities differed across
facial thirds, with soft tissue changes most frequent in the upper third (70%), muscle changes in the middle third (49%), and
glandular changes in the lower third (51%).

Conclusion:Our study demonstrated an overall high incidence of facial bone, soft tissue, glandular, andmuscle involvement
in craniofacial scleroderma. Clinical examination and radiographic review frequently demonstrated discordant results. There-
fore, we recommended baseline maxillofacial MRI in addition to brain MRI to better delineate the full extent of disease
involvement in craniofacial scleroderma patients. Future work should assess evolution of these findings over time, response
to immunomodulatory treatment, and development of multi-modal assessment rubrics.

Disclosure: D. Glaser: None; A. Metry: None; E. DeRosas: None; S. Subramanian: None; K. Torok: None.
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Table 3. Clinical and radiographic analysis of facial-thirds involvement (N=37)
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Background/Purpose: Myositis-associated autoantibodies (MAAs), such as anti-Ro52 autoantibodies (Abs), have been
found to be associated with interstitial lung disease (ILD) and worse prognosis in the idiopathic inflammatory myopathies.
MAAs remain largely uncharacterized in juvenile-onset myositis. Moreover, MAAs often co-exist and it is unknown whether
the number of MAA specificities may be associated with increased disease severity.

Methods: Patients with juvenile myositis enrolled in cross-sectional NIH myositis natural history studies who underwent test-
ing for myositis Abs were included. Demographics, clinical manifestations, treatments, and outcomes of those with and
without MAAs were compared using Chi-squared, Fisher’s exact test, or Wilcoxon rank-sum test. Multivariable logistic
regression with adjustment for year of diagnosis and myositis autoantibodies was performed for statistically significant vari-
ables from the univariable analyses. Multivariable logistic regression was also used to determine whether the number of MAA
specificities is predictive of severe disease features. A two-sided p< 0.05 was considered significant.

Results: MAAs were present in 36% of this North American cohort of 551 juvenile myositis patients and were found across
serologic subgroups (Figure 1). Among patients with any MAA, there was a higher frequency of juvenile connective tissue
myositis (JCTM) (18% vs 5.9%, p< 0.001) and lower frequency of juvenile dermatomyositis (JDM) (74% vs 88%,
p< 0.001) (Table 1). Anti-synthetase Abs (9.1% vs 1.7%, p< 0.001) were more frequent and anti-NXP2 Abs (18% vs

FIGURE 1: Myositis-associated autoantibodies among juvenile myositis serologic subgroups

TABLE 1: Demographics and clinicoserologic subgroups among juvenile myositis patients with and without myositis-associated autoantibodies.
Abbreviations: JCTM, juvenile connective tissue myositis; JDM, juvenile dermatomyositis; JPM, juvenile polymyositis; MAA, myositis-associated
autoantibody; MSA, myositis-specific autoantibody; SjS, Sjogren’s syndrome; SLE, systemic lupus erythematosus; SSc, systemic sclerosis.
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34%, p< 0.001) less frequent among those with an MAA. The presence of an MAA was associated with certain clinical man-
ifestations, such as ILD (OR 3.43; 95% CI 1.75-6.96), Raynaud’s phenomenon (OR 2.44; 95% CI 1.41-4.28), and arthritis
(OR 1.58; 95% CI 1.07-2.34) (Figure 2). The presence of any MAA was associated with increased treatment burden, includ-
ing a greater odds of receiving IVIG (OR 3.06; 95% CI 1.98-4.76), IV methylprednisolone (OR 1.84; 95% CI 1.21-2.83), and a
greater number of major medications in combination (OR 1.58; 95% CI 1.33-1.88). Positivity for any MAA was also associ-
ated with worse outcomes, including higher odds of mortality (OR 3.76; 95% CI 1.72-8.43) and a chronic continuous dis-
ease course (OR 1.72; 95% CI 1.10-2.72) and lower odds of a monocyclic disease course (OR 0.37; 95% CI 0.19-0.67)
and achievement of remission (OR 0.47; 95% CI 0.26-0.82). Moreover, the number of MAA specificities was predictive of
mortality (OR 1.83; 95% CI 1.16-2.86).

Conclusion:MAAs were prevalent in this large cohort of patients with juvenile myositis and were associated with severe dis-
ease features, more refractory disease, and mortality. Future prospective studies are needed to determine whether early
detection of MAAs may improve outcomes for patients with juvenile myositis.

Acknowledgements: Intramural Research Program of NIAMS and NIEHS of the NIH.
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None;M. Neely: None; I. Targoff: Oklahoma Medical Research Foundation Clinical Immunology Laboratory, 2, UpTo-
Date (Wolters Kluwer), 9; F. Miller: Argenx, 1, Cabaletta, 1, Pfizer, 2, 2; A. Mammen: None; L. Rider: AstraZeneca,
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FIGURE 2: Disease features (A), medications received (B), and outcomes (C) among juvenile myositis patients with and without myositis-
associated autoantibodies. Abbreviations: DMARD, disease-modifying antirheumatic drug; IV, intravenous; IVIG, intravenous immunoglobulin;
MTX, methotrexate.
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1,000,000 children.
In adult patients there are significant differences between clinical presentation of cutaneous diffuse (djSSc) and cutaneous
limited phenotypes(ljSSc).

Methods: We reviewed the baseline clinical characteristics of the patients, who were recruited to the jSScC prior to April
2023. jSScC is a prospective cohort of jSSc patients, who developed the first non-Raynaud´s symptom before the age of
16 years and were under the age of 18 years at the time of inclusion.
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Results: The jSScC included 238 patients, 69% (n=164) had cutaneous diffuse subtype. The median age at onset of Ray-
naud’s phenomenon was 10.4 years (7.3-12.9) and the median age at the first non-Raynaud’s symptom was 10.9 years
(7.3-13.0). Median disease duration was 2.5 years (1.0-4.7). The female/male ratio was not significantly lower in the djSSc
subtype (3.3:1 versus 4.7:1, p=0.611). Antibody profile was similar, with the exception of a significantly higher number of
anticentromere positive patients in the ljSSc (10% versus 2%, p=0.019). Patients with djSSc had significantly higher modi-
fied Rodnan Skin Score (17 versus 4, p=0.011), more frequently sclerodactyly (85% versus 56%, p< 0.001), Gottron

Table 1. Characteristics of patients with diffuse and limited subtype

3220



papules (31% versus 15%, p=0.008), a history of digital ulceration (61% versus 29%, p< 0.001), active ulceration (20% ver-
sus 8%, p=0.024),telangiectasia (45% versus 22%, p=0.001), a decreased Body Mass Index (BMI) z score ≤ -2 (19% versus
6%, p=0.010) and decreased joint range of motion (64% versus 47%, p=0.017). Patients with ljSSc had significantly higher
rate of cardiac involvement (11% versus 2%, p=0.006). There was no difference between the groups regarding sicca symp-
toms, pulmonary involvement assessed by FVC, DLCO and high resolution lung CT; renal involvement; gastrointestinal
involvement beside decreased BMI < -2 z score; and muscle weakness.

Regarding patient related outcomes assessed by visual analogue scales (VAS0 to 100), djSSc patients had more severe dis-
ease related to patient reported global disease activity (40 versus 30, p=0.041), patient reported global disease damage
(40 versus 25, p=0.001), and patient reported Raynaud activity by(30 versus 18, p=0.025). Additionally, physician related
outcomes assessed by visual analogue scales (VAS), the physician reported global disease activity (35 versus
20, p=0.034), and physician reported global disease damage (30 versus 20, p=0.011), were significantly higher in djSSc
patients.

Conclusion: In the largest jSSc cohort in the world, djSSc patients have significantly more severe disease according to
patient and physician related outcomes than ljSSc patients. Patients with djSSc also had more cutaneous, vascular, and
musculoskeletal involvements and patients with ljSSc had more cardiac involvement. Interestingly, we found no significant
differences regarding interstitial lung disease, pulmonary hypertension or gastrointestinal involvement, although the number
of patients with decreased BMI ≤-2 z score was significantly higher in the djSSc patients.
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Background/Purpose: Social determinants of health (SDoH) contribute to disparate outcomes in both adult and pediatric
systemic lupus erythematosus (pSLE), including length of hospitalization, mortality, and risk of severe sequelae, such as
renal damage. Differential disease control may drive racial and ethnic disparities in disease damage and mortality. Therefore,
we sought to determine how race associates with achievement of low lupus disease activity state (LLDAS), a clinically rele-
vant disease activity target associated with higher health-related quality of life and less disease damage. We hypothesized
that minoritized race would associate with lower rates of achieving LLDAS in the Childhood Arthritis and Rheumatology
Research Alliance (CARRA) Registry cohort of children with pSLE.

Table 1: Demographic and clinical characteristics of children with pSLE in the CARRA Registry (between March 2017-December 2021)
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Table 2: Mixed effects models to estimate the effect of race or ethnicity, insurance status, and area deprivation index (ADI) on achievement of
LLDAS in children with pSLE in the CARRA Registry

Table 3: Logistic regression models to estimate the effect of race or ethnicity, insurance status, and area deprivation index (ADI) on any prednisone
restarts or increases between Registry visits in children with pSLE in the CARRA Registry
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Methods: This was a cohort study of children with pSLE enrolled in the CARRA Registry between March 2017-December
2021 with baseline and at least one follow-up visit and a valid U.S. zip code. The primary exposure was self-identified race
or ethnicity. SDoH of interest were insurance status and area deprivation index (ADI). The primary outcomes were 1) LLDAS
and 2) occurrence of prednisone restarts or dose escalation between visits. Associations between race and/or ethnicity and
the outcomes were examined using univariate and multivariable logistic regression models, adjusted for covariates (insur-
ance status, ADI, age at enrollment, sex, major organ involvement, medication use, disease duration at enrollment, and sec-
ondary rheumatologic disease). Random effect was included in the LLDAS model to account for repeated measures.

Results: A racially diverse cohort of 540 children with pSLE self-identified as 27% Black, 23% Latino/a, 25% White, 11%
Asian, 5% Other, and 9% more than one race. 87% were female with a median age of 14.2 years at diagnosis (IQR
3.2-19.0). 48% were privately insured and 46% publicly insured. Black participants were more likely to be publicly insured,
live in areas with higher social deprivation (ADI), and have renal disease (Table 1). In both unadjusted and adjusted analyses,
Black race and more than one race were significantly associated with lower odds of achieving LLDAS (Table 2: adjusted OR
0.56, 95% CI: 0.38-0.82; OR 0.51, 95% CI: 0.31-0.86, respectively). In unadjusted analyses, Black race also associated
with higher odds of prednisone dose increases or restarts. The adjusted estimate was similar, though not statistically signif-
icant at the 0.05 level (Table 3: OR: 1.7, 95% CI: 0.99-3.1, p=0.055).

Conclusion: Children with pSLE in the CARRA Registry identifying as Black or more than one race had significantly lower
odds of achieving LLDAS. Black participants were more likely to be publicly insured and live in areas of higher social depri-
vation. Black race remained strongly associated with lower achievement of LLDAS despite adjustment for SDoH and dis-
ease characteristics. This suggests there are unmeasured factors driving the disparities, which may include other
influences of structural racism, such as the experience of racial discrimination. Strategies to address these root causes will
be important components of treat-to-target interventions designed to mitigate racial disparities in achievement of LLDAS.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic, multisystem, autoimmune disease. Childhood-
onset SLE (cSLE) is characterised by a higher frequency of nervous system involvement, known as neuropsychiatric SLE
(NPSLE). Biomarkers for NPSLE are lacking, posing challenges for clinical diagnosis and management. The existence of
neuropsychiatric manifestations in patients without a definite NPSLE diagnosis, as well as normal conventional magnetic
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resonance imaging (MRI) findings in patients with NPSLE, allude to suboptimal diagnostic protocols. To identify potential
biomarkers of NPSLE, we aimed to develop a deep learning model capable of identifying structural brain image features of
patients with cSLE.

Methods: This retrospective study involved a binary classification task between cSLE and non-cSLE patients. Searching all
clinically-obtained brain MRIs for cSLE patients from 2000-2021, we retrieved 233 T1-weighted images of sufficient quality
for analysis. We then matched these images by age and sex to an existing set of T1-weighted images (n=233) from non-
cSLE patients with clinical MRIs (primarily for indication of headache; normal conventional read), obtained from
2000-2020. A chart review was conducted to extract clinical data for cSLE patients, including history of NPSLE diagnosis
and SLEDAI scores. Deep learning models consisted of a 3D image feature extractor and a linear prediction layer. The data
was split into 70% for training, 15% for validation, and 15% for testing. Learning was performed on the training set. We used
classification performance, measured via the ROC AUC score, on the validation set to find the best model configuration.

Figure 1. Methods summary for model training, configuration, evaluation, and interpretation. Grad-CAM stands for Gradient-weighted Class Acti-
vation Maps, a technique commonly used to interpret computer vision models.

Figure 2. Learning behaviour and final classification performance of the best model. The left panel illustrates normal learning behaviour through
decreasing loss curves and increasing performance over time. The right panel contains a confusion matrix illustrating the classification perfor-
mance of the model on a held-out test set at an optimal classification threshold of 0.60. The bottom table summarises final model performance
through 5 different classification metrics.
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Using the test set and the best model configuration, we assessed final model performance (Fig. 1). Interpretability analyses
allowed for the identification of brain image features that were most informative for this binary classification task.

Results: Of all 233 cSLE images (133 patients), 127 (55%) were obtained from 57 patients with NPSLE. Most cSLE patients
had mild/moderate disease activity at the time of scan (SLEDAI < = 10, n=153, 69.96%). When distinguishing cSLE vs non-
cSLE, we achieved acceptable final classification performance with ROC AUC score = 0.763. From the 70 test samples
(35 cSLE, 35 control), 20/35 of cSLE were correctly classified (true positives) (Fig. 2). The proportion of NPSLE samples in
the true positives was 65%, and that in the false negatives, 40%. The difference between these proportions was not signif-
icant (z-score=1.47, p=0.07). The most important brain image features for this classification task were found in intra-
ventricular, peri-ventricular, and left medial parietal regions.

Conclusion: The resulting model was effective in capturing structural brain MRI features distinguishing cSLE, with and with-
out NPSLE, from non-cSLE patients. Our findings suggest the presence of regional brain abnormalities in cSLE patients
without an NPSLE diagnosis. This model may serve as a novel diagnostic tool prototype, and as a hypothesis generating tool
in future NPSLE biomarker research. Further study is needed to characterise brain image features for each type of NP man-
ifestation observed in cSLE.

Disclosure: s. arciniegas: None; M. Wagner: None; L. Vidarsson: None; B. Ertl-Wagner: None; T. El Tal: None;
A. Jeyanathan: None; L. Ng: None; L. Hiraki: None; D. Levy: None; G. Ibrahim: LivaNova Inc., 1, 2, 5, Medtronic
Inc., 2, Synergia Inc., 1, 2; A. Knight: Pfizer, 6.
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Figure 3. A standard MNI brain overlaid with the average class activation map for the correctly classified cSLE test samples (n=20). Yellow and
orange colours highlight image features of the brain that were consistently used to correctly classify samples as cSLE. The top row shows sagittal
slices (left -> right); middle row shows coronal slices (anterior -> posterior), and bottom row shows axial slices (inferior -> superior).
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Background/Purpose: Childhood polyarteritis nodosa (PAN) is a systemic vasculitis with necrotizing inflammation that typ-
ically affects small and medium-sized arteries. The clinical presentation is variable; it can either be cutaneous or systemic and
can present with mild predominantly skin disease versus severe disease with multi-organ involvement. Since it is rare in chil-
dren, the data are limited. The aims of this study are to characterize the clinical presentation, disease course and outcomes
in childhood polyarthritis nodosa in an international cohort.
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Methods: A multicenter ambispective study was conducted of children diagnosed with polyarteritis nodosa (PAN) using
data collected in PedVas. PedVas is a multi-center, international study that is currently collecting clinical and biological data
from children with chronic vasculitis. Eligible patients had an MD diagnosis of PAN and were < 18 years of age at time of
diagnosis (TOD). Both systemic and cutaneous PAN subtypes were included. The primary outcome was the rate of inactive
disease (Pediatric Vasculitis Activity Score [PVAS] of < =1) at 12 months. Secondary outcomes included rates of inactive dis-
ease at post induction (4–6 months after diagnosis), improvement rate in the PVAS at post induction (defined as a 50%
reduction in PVAS), presence of damage at 12 months (measured by the Pediatric Vasculitis Damage Index [PVDI]) and
relapse rates post induction.

Results: 55 children with PAN were included in the study; 19 were male, and the median age was 11 years (IQR 7-14.5).
25 of these patients were diagnosed as cutaneous PAN. 18 (33%) were Caucasian, 11 (20%) were East Asian, and
8 (14.5%) were South Asian. The most common presenting features were: mucocutaneous disease (85%), constitutional
symptoms (71%), renal involvement (29%), gastrointestinal involvement (27.3%) and neurological involvement (27.3%).
See Table 1. Corticosteroids were used in (80%) and cyclophosphamide in (26%). Other less frequently used agents
included IVIG, methotrexate, azathioprine, other DMARDs, and biologic agents. An improvement in the PVAS score of more
than 50% from TOD to post induction was seen in 79% of systemic PAN patients, and in 72% of cutaneous PAN. Rates of
inactive disease at post induction and at 12 months in cutaneous PAN were 72%, and 74% respectively, and in systemic
PAN were 63% and 67%, respectively. Relapses occurred in 2 (5%) of 39 patients after inactive disease had been achieved
post-induction. 40 patients had completed PVDI scores at 12-months. The median PVDI score at 12 months was 0 in both
cutaneous and systemic subgroups. 26 out of 40 patients (65%) had a PVDI score of 0, 14 (35%) had a PVDI score of 1 or
more. There were no deaths.

Conclusion: This study describes the clinical course and outcomes of one of the largest cohorts of childhood PAN to date.
The results show that the majority of patients have a reduction in disease activity by post-induction, and at least two-thirds of
patients achieved inactive disease by 12-months. Disease relapse was rare in our cohort; however, one-third of patients
have evidence of damage at 12-months. Further studies to evaluate predictors of treatment response and damage will help
inform prognosis and guide treatment.

Disclosure: S. Alzaabi: None; E. Bosman: None; D. Cabral: None; K. Morishita: None; P. Investigators
Network: None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) experience higher cardiovascular risk compared to non-
inflammatory disease controls. Methotrexate (MTX) may decrease cardiovascular risk in patients with RA. It is, however,
unclear whether sex differentially impacts cardiovascular risk in MTX users and non-users and whether men and women
derive equal benefit from methotrexate use. We here explored the influence of sex on cardiovascular risk in MTX nonusers
and users. We further evaluated the effect of MTX treatment on cardiovascular risk in males and females with RA.

Methods:We evaluated 4362 patients and no cardiovascular disease prospectively included in an observational cohort [An
International Cardiovascular Consortium for people with RA (ATACC-RA)]. Outcomes were (a) major adverse cardiovascular
events (MACE) defined as cardiovascular death, non-fatal myocardial infarction or stroke and (b) any ischemic cardiovascu-
lar events (CVE) including MACE, stable angina, coronary revascularization, transient ischemic attack and peripheral arterial
disease with or without revascularization. Missing data were imputed using multiple imputation with 10 repetitions. Multivar-
iable Cox models stratified by center evaluated the impact of sex, baseline MTX use and their interaction on event risk after
adjusting for age, hypertension, diabetes, family history, smoking, total cholesterol to high-density lipoprotein cholesterol
ratio, disease duration, and activity score (DAS28 ESR). Two sensitivity analyses were conducted; The first used inverse
probability of treatment weights to balance differences in MTX treated and untreated patients. The second included patients
enrolled in the cohort on or after January 1, 2000, when MTX use became more prevalent.
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Results: There were 237 first MACE and 358 total ischemic CVE during follow-up. Male sex associated with an 81% and
58% greater risk of MACE and any ischemic CVE respectively (Figure 1). Among MTX nonusers, incidence of MACE and
any ischemic CVE was higher in males [17.6 (95% CI 14.4-21.3) and 24.5 (20.7-28.9) events/1000PY] compared to females
[6.9 (5.7-8.4) and 11.4 (9.8-13.3) events/1000PY, all p for difference < 0.001]. In adjusted Cox models, male nonusers had a
2.09-fold and 74% higher risk of MACE and any ischemic CVE compared to female nonusers (both p< 0.001, Figures 1 and
2). In contrast, among users, incidence of MACE and any ischemic CVE was not different in males [4.2 (1.7-10.0) and 7.6
(4.0-14.6) events/1000PY] versus females [6.4 (4.4-9.2) and 9.4 (6.9-12.8) events/1000PY] and sex was not associated
with event risk in MTX users. Among males, MTX use associated with a 66% and 55% lower risk of MACE and any ischemic
CVE (p=0.026 and 0.024). In contrast, MTX use was not associated with MACE or any ischemic CVE in females [adjusted
HR 1.33 (0.83-2.14) and 1.21 (0.81-1.79)]. Both sensitivity analyses yielded similar results.

Conclusion: RA males not using MTX exhibit higher risk of MACE and any ischemic CVE compared to female nonusers,
while no differences were observed between male and female users. Baseline MTX use associated with lower risk of MACE
and all ischemic CVE in males but not females.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; S. Ormseth: None; P. Van Riel: None; E. Myasoedova:
None; M. Gonzalez-Gay: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Pfizer, 5, 6; A. Corrales: None; S. Rantapää-Dahlqvist:
None; P. Sfikakis: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Boehringer-Ingelheim, 2, 5, Celgene, 2, 5, Eli Lilly, 2, 5, Janssen,
2, 5, Novartis, 2, 5, Pfizer, 2, 5; P. Dessein: None; L. Tsang: None; C. Hitchon: Astra Zeneca, 1, Pfizer, 5; H. El Gaba-
lawi: None; V. Pascual Ramos: None; I. Contreras Yañez: None; I. Colunga: None; D. Galarza-Delgado: None;
J. Azpiri-L�opez: None; S. Rolefstad: None; A. Semb: None; D. Misra: None; G. KITAS: None; E. Hauge: AbbVie/
Abbott, 5, 6, Galapagos, 5, Novartis, 6, Novo Nordic Foundation, 5, 6, Sanofi, 6, Sobi, 6.
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Background/Purpose: Alzheimer’s disease and related dementias have an immense disease burden, with predicted con-
tinuous increase in incidence and prevalence. Systemic inflammation plays a major role in dementia, as well as in cardiovas-
cular and cerebrovascular disease (CVD). Both RA and CVD have been reported to independently increase the risk of
dementia, but little is known on the interplay between them on cognitive decline.

Methods: In this retrospective population-based study, patients with incident RA after age 50 who met 1987 classification
criteria between 1980-2014, with no previous diagnosis of dementia prior to index date were included. RA cases were
matched 1:1 with non-RA controls on age, sex and calendar year of index.

Data on CVD risk factors (i.e., hypertension, diabetes mellitus, hyperlipidemia, body mass index [BMI]) and CVD were
abstracted from the medical records at baseline and throughout the follow-up. CVD was defined as coronary heart disease
(including angina pectoris, coronary artery disease, myocardial infarction, coronary revascularization procedures), heart fail-
ure, cerebrovascular accident or transient ischemic attack. Dementia was defined as two relevant ICD-9/ICD-10 codes at
least 30 days apart. Mediation analysis was carried out with RA as the exposure, CVD as a mediator, and dementia as the
outcome. Models for both baseline mediation and time-dependent mediation were constructed.

Cox proportional-hazards models were used to estimate the adjusted hazard ratio (aHR) between RA and CVD along with
the direct association between RA and dementia, with age, sex, education, hypertension, hyperlipidemia, and diabetes as
covariates.

Results: 1,754 patients were included (877 RA cases and 877 non-RA controls). Mean age at index date was 64.7 years,
with 65% females in both groups. At baseline, hypertension, hyperlipidemia, and diabetes were more prevalent in the RA
cohort, with mean BMI similar in both cohorts. Prevalence of any CVD at baseline was not significantly different between
the two groups (20.3% in RA vs 21.4% in non-RA, p=0.56). Mediation analysis with CVD at baseline as the mediator showed
no significant mediated effect between the two cohorts.

During follow-up, 139 patients with RA and 125 individuals without RA developed dementia and 444 and 375, respectively,
had any CVD. There was a significant association between RA and dementia both without (aHR 1.35, 95% CI 1.05-1.75)
and with (aHR 1.33, 95% CI 1.04-1.72) CVD as a time-dependent mediator. There was a significant association between
CVD on follow-up (aHR 2.02, 95% CI 1.53-2.67) with dementia risk. Yet, the mediation effect of any CVD on dementia
was non-significant (p=0.69). There was a significant interaction between RA and CVD during the follow-up on dementia
(aHR 1.89, 95% CI 1.12, 3.21; p=0.017).

Conclusion: Patients with RA are at a 35% increased risk of dementia, rising to 89% for patients who have both RA and
CVD. We found no significant evidence that CVD acts as a mediator for the risk of dementia in RA. Yet, there is a significant
synergistic effect of RA and CVD on dementia risk. This re-enforces the need for robust CVD prevention and dementia
screening, along with optimization of disease activity in individuals with RA.

Disclosure: E. Lovering: None; C. Kodishala: None; R. Kumar: None; C. Crowson: None; R. Lennon: None;
J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9; E. Myasoedova: None.
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Background/Purpose: Long COVID, also known as Post COVID syndrome or postacute sequelae of SARS-CoV-2 infec-
tion, refers to the development of persistent or new symptoms lasting for weeks or longer in individuals who have recovered
from SARS-CoV-2 infection. Symptoms include breathlessness, cough, chest tightness, palpitations, fatigue, myalgia, and
difficulty concentrating. Estimates of 30%who contracted COVID-19 may experience Long COVID and 10% remain positive
after 6 months post infection. Recent studies showed increased odds of Long COVID in RA though uncertainty remains on
whether this was due to a direct response to infection or the natural RA symptom course. We set out to examine if charac-
teristics and symptoms of those receiving Long COVID diagnosis appeared before COVID infection.

Methods: Data are from the FORWARD, The National Databank for Rheumatic Diseases, through comprehensive question-
naires collected from participants with physician-diagnosed RA and self-reported COVID infections at 6-month intervals
through April 2023. Study inclusion required a response to the following Long COVID item: "Have you EVER been told by
a healthcare provider that you have Long COVID?" first available July 2022. Baseline was defined as the survey closest to
and before initial COVID infection or initial Long COVID if no prior COVID infection was reported. Respondents provided
health information including socioeconomic status, treatments, symptoms, hospitalizations, and several PROs including
HAQ, Fatigue, Pain, Sleep Problem, Health Satisfaction, PHQ-8 (depressive symptoms), GAD2 (anxiety symptoms), WPI,
SSS, and fibromyalgia 2016 criteria. Descriptive analyses examined PROs at baseline according to future Long COVID sta-
tus. A Lasso approach was used for variable selection in a multivariate logistic model with Long COVID as the outcome (pre-
sented using OR 95%CI).

Results: There were 667 participants with RA, COVID infection, and who responded to the Long COVID item with 15%
Long COVID positive. Those with Long COVID were older, less likely to be white, lower socioeconomic status, had more
comorbidities, had worse RA PROs, more depression, more likely to meet fibromyalgia 2016 criteria, yet had no differences
in DMARD use (Table 1). Fibromyalgia was �3 times more common among those who would report Long COVID (13 vs
41%). Long COVID+ had more severe COVID infections with greater use of IV antibiotics (23% vs 9%) and hospitalizations
for COVID (18 vs 5%). Multivariable logistic model had ten items after Lasso selection with several overlapping patient
reported outcomes around pain and symptoms (Table 2).

Conclusion: Persons with RA who reported Long COVID in the past year had many symptoms of Long COVID prior to the
development of a COVID infection. They had increases in many variables associated with RA severity and psychosocial dis-
tress. A Long COVID diagnosis may reflect preexisting illness, which may not be possible to separate. Our observations are
limited by self-report and by not having official criteria for Long COVID diagnosis for healthcare providers. Future work will
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examine how well recent criteria identify Long COVID in our cohort, including those without COVID, and rates of Long COVID
diagnosis termination.

Disclosure: K. Michaud: None; S. Pedro: None; S. Gandhi: None; F. Wolfe: None.

Table 1

Table 2
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Background/Purpose: Fatigue or tiredness is an important symptom for patients with rheumatoid arthritis (RA), yet the fac-
tors associated with fatigue are poorly understood and may differ between patients with low vs. high disease activity. We
sought to explore whether patient-reported fatigue is associated with histologic changes in the synovium in both low and
high disease activity patients.
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Size/color of circle indicates strength of association between 2 variables using Kendall’s tau, with significance set at P<0.1, otherwise “X” added
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Methods: 152 patients meeting ACR/EULAR 1987 and/or 2010 RA criteria were recruited prior to elective total joint
replacement. At a pre-operative visit, patients were given questionnaires to assess global function and RA disease activity.
Patient reported fatigue ("How much of a problem has unusual FATIGUE or TIREDNESS been for you in the PAST WEEK?")
was rated by patients on a 0-10 scale and stratified into mild (0-3), moderate (4-7), or severe (8-10). Patients were also asked
how they dealt with depression/feeling blue and nervousness/anxiety over the last week through the Multi-Dimensional
Health Assessment Questionnaire (MDHAQ). Demographics, RA characteristics, tender and swollen joints to measure dis-
ease activity, erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were collected. Hematoxylin and eosin
(H&E) stains were prepared from the synovium of the operative joint and 10 characteristics were systematically scored by
a pathologist as previously described. Relationships between patient fatigue and studied variables were measured with Ken-
dall’s Tau and compared in patients with high (DAS28>3.2) vs low (DAS28< 3.2) disease activity. Backward stepwise selec-
tion and multivariable ordered logistic regression were used to study the association of patient fatigue with other variables.

Results:Of the 152 patients in the study, 86.2%were women, with age 62.7 (±11.4) (mean±SD) years old, disease duration
14.75 (±12.4) years, and DAS28 3.87 (±1.30), indicating overall moderate disease activity. Among mild, moderate, and
severe fatigue groups, there were no differences in comorbidities, such as history of diagnosed mental illness, anemia, fibro-
myalgia, thyroid disease, and cancer (Table 1). However, patients with higher fatigue reported higher recent anxiety and
depression. Fatigue was correlated with DAS28, synovial lymphocytic inflammation (SLI), synovial lining hyperplasia, recent
anxiety, recent depression, RA pain, and global pain (Figure 1). Of the patients with low disease activity, 46.5% had moder-
ate, marked, or band-like SLI. In multivariable models, fatigue was significantly associated with SLI in low diseases activity
patients (1.92[1.09,3.57]; p=0.024) but not with recent anxiety or depression. In high disease activity patients, fatigue was
associated with anxiety and synovial lining hyperplasia (1.57[1.01,2.5]; p=0.047) but no other synovial histopathologic
features.

Conclusion: In patients with low disease activity, fatigue is associated with chronic lymphocytic joint inflammation but not
with anxiety or depression, suggesting an association with subclinical synovitis. In contrast, in RA patients with high disease
activity, fatigue is associated with anxiety and synovial lining hyperplasia but not chronic lymphocytic inflammation.

1 = median(IQR); 2=n(%); 3=mean(SD) **Questions from the Multi-Dimensional Health Assessment Questionnaire: Over the
last week, were you able to: Deal with feelings of anxiety or being nervous? Deal with feelings of depression or feeling blue?
0, Without any difficulty | 1, With some difficulty | 2, With much difficulty | 3, Unable to do BMI = body mass index; DAS28 =
disease activity score using 28 joints; RF = rheumatoid factor; CCP = cyclic citrullinated protein; ESR=erythrocyte sedimen-
tation rate; CRP=C Reactive Protein; Bolded values significant p<0.05

Disclosure: D. Fisher: None;D. Orange: AstraZeneca, 2, Pfizer, 2;M. Smith: None; B. Mehta: Janssen, 1, Novartis, 5;
E. Spolaore: None; E. DiCarlo: None; D. Sun: None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2;
S. Goodman: NIH, 5, Novartis, 5.
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Background/Purpose: Rheumatoid arthritis (RA) predisposes affected individuals to develop multiple chronic conditions
(i.e., multimorbidity). Mechanisms underlying multimorbidity onset in RA are incompletely understood, particularly for differ-
ent multimorbidity patterns. We examined how peripheral biomarker profiles encompassing pro-inflammatory, autoanti-
body, tissue remodeling, and metabolic measures are associated with the clinical expression of distinct multimorbidity
patterns.

Methods: From a multicenter, prospective cohort of U.S. Veterans with RA fulfilling ACR classification criteria (Veterans
Affairs Rheumatoid Arthritis registry), we measured 61 peripheral biomarkers including 37 pro-inflammatory cytokines/che-
mokines, 4 matrix metalloproteinases, rheumatoid factor (RF), anti-CCP antibody, 12 antibodies to malondialdehyde-
acetaldehyde (MAA), 3 adipokines, and 3 alarmins by the MesoScale platform, ELISA, or nephelometry on serum or plasma
from registry enrollment. Principal component analysis (PCA) was performed to generate distinct biomarker profiles (PCs)

Figure 1. Scree plot from principal component analysis of 61 pro-inflammatory, autoantibody, tissue remodeling, and metabolic measures.

Table 1. Associations of peripheral biomarker profiles with multimorbidity patterns in rheumatoid arthritis. Values shown are odds ratios, with 95%
confidence intervals, per 1-unit change in principal component (PC) score from logistic regression models adjusting for age, sex, race, and smok-
ing status. Biomarkers listed are those with significant loadings (>0.3) onto the PC. P < 0.05 indicated in bold. Positive associations indicated in red
and negative associations indicated in green with color gradient based on effect size.

3237



from log-transformed and normalized analyte concentrations. The presence of forty-four pre-defined conditions at enrollment
was determined using diagnostic codes from outpatient and inpatient encounters within linked administrative claims. Four pre-
viously developed multimorbidity patterns were then applied (mental health and substance abuse; metabolic; cardiovascular;
chronic pain; England et al. Arthritis Care Res, 2023). Cross-sectional associations of PC scores with multimorbidity patterns
were assessed using multivariable logistic regression models adjusting for age, sex, race, and smoking status.

Results: Among 2,007 participants with RA (89% male, mean age 64 years), 64% had metabolic, 47% had chronic pain,
21% had mental health and substance abuse, and 13% had cardiovascular multimorbidity. PCA identified15 unique periph-
eral biomarker PCs with Eigenvalues >1 that together explained 66% of the variance (Figure 1). PC8 scores, primarily char-
acterized by adipokines (FGF-21, FLT3L, fractalkine, leptin), were positively associated with all multimorbidity patterns (aORs
range: 1.25-1.35). In contrast, PC6 scores (anti-CCP and RF) were negatively associated with all multimorbidity patterns
(aORs range: 0.85-0.88). Cardiovascular multimorbidity was positively associated with PC5 (IL12/IL-23p40, IL-17a) and
PC11 (MMP3 and MMP7), but negatively associated with PC10 (IL-17e, IL-25, TSLP) and PC15 (IL-23, anti-MAA vimentin
IgA). Several additional associations of smaller magnitude were observed between other PCs and multimorbidity patterns
(Table 1).

Conclusion: Biomarker profiles consisting of cytokines/chemokines, MMPs, RA autoantibodies, adipokines, and alarmins
were differentially associated with multimorbidity patterns in a large, RA cohort. These findings may indicate shared patho-
physiologic mechanisms underlying multimorbidity in RA, such as obesity, metabolic dysfunction, and tissue remodeling.
Further, they highlight pathways that could potentially be targeted to reduce multimorbidity burden or prevent its onset.

Disclosure: C. Peyton: None; T. Johnson: None; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceu-
ticals, 5; Y. Yang: None; P. Roul: None; M. Duryee: None; J. Poole: AstraZeneca, 12, I have received no monies. I
received anti-IL-33 monoclonal antibody from AstraZeneca for animal research sutdies.; G. Thiele: None; T. Mikuls:
Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9;
B. England: Boehringer-Ingelheim, 2, 5.
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Background/Purpose: In 2021, the European and US-American regulatory agencies EMA and FDA issued warnings about
malignancy risk associated with the Janus kinase inhibitor (JAKi) tofacitinib and required changes in labelling. These actions
were based on results of the post-authorisation safety trial Oral Surveillance (OST)[1]. We aimed to analyse incident malig-
nancies under treatment with JAKi, tumour necrosis factor inhibitors (TNFi), abatacept (ABA), rituximab (RTX), interleukin
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6 inhibitors (IL6i) or conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs - bionaive) in patients with
rheumatoid arthritis (RA) observed in daily rheumatological care.

Methods: Data from patients without cancer history enrolled in the biologics register RABBIT and initiating any DMARD
treatment between 01/2017 - 04/2022 were included. Incidence rates (IR) of malignancies (without non melanoma skin can-
cer) per 1000 patient-years (PY) with 95% confidence intervals (CI) and adjusted hazard ratios (HR) were calculated for all
and for selected patients according to OST inclusion criteria (age ≥ 50 years and ≥ 1 cardiovascular (CV) risk factor) to com-
pare treatment groups to the reference (TNFi). Andersen-Gill regression analysis was used with a 6-months risk window,
adjusted via stabilized and winsorized inverse probability of treatment weights taking into account age, sex, smoking, dis-
ease activity, prior therapies, comorbidities, and type of enrolling institution (clinic vs. private practice) as covariates. Multiple
imputation of missing data was applied.

Results: 2763 JAKi, 3403 TNFi, 744 ABA, 834 RTX, 1125 IL6i and 1130 csDMARD initiations were documented. Patients
with a JAKi start were less often men and (with exception of RTX) slightly older and had a longer RA disease duration (table).
The proportion with positive autoantibodies and the number of previous treatments with biological (b) or targeted

Table: Patient characteristics at the start of a JAKi, TNFi, ABA, RTX, IL6i or csDMARD episode.

Figure: Incidence rates of malignancies (without non-melanoma skin cancer) per 1000 patient years by treatment group, for all patients (left) and
selected patients only (right).
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(ts) synthetic DMARDs was higher than in the TNFi and csDMARD group, but lower than in the ABA and RTX groups.

151 incident malignancies were reported. Across treatments, patients showed comparable IRs between 7 and 11 events
per 1000 PY (10.8 events per 1000 PY in JAKi patients, 95% CI: 8.1 – 14.1, see figure). Among selected patients IRs were
higher (13.2 events per 1000 PY in JAKi patients, 95% CI: 9.5 – 17.9). In adjusted analyses, neither JAKi (HR 1.07, 95% CI:
0.71 - 1.62), ABA (HR 0.73, 0.38 - 1.40), RTX (HR 0.86, 0.42 - 1.75), IL6i (HR 0.79, 0.44 - 1.40) nor csDMARDs (HR 2.07,
0.87 - 4.94) showed a significantly altered risk for malignancies compared with TNFi in unselected patients, with similar
results in selected patients.

Conclusion: IR of malignancies in selected patients receiving JAKi in a real-world setting was numerically higher than the IR
reported for tofacitinib in the Oral Surveillance study. However, we found no statistical evidence of an increased risk of malig-
nancies with JAKi compared to TNFi, although patients on JAKi were older and had longer disease duration and more pre-
vious b/tsDMARDs treatments. Further analyses assessing exposure in terms of treatment duration are needed.
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Background/Purpose: Ianalumab (VAY736) is an afuscosylated monoclonal antibody targeting the B cell activating factor
receptor (BAFFR) that depletes B cells via enhanced antibody dependent cellular cytotoxicity with concurrent blockade of
BAFF:BAFFR mediated survival signals. Sjögren’s disease (SjD) is an autoimmune disorder which primarily affects exocrine
glands along with diverse systemic manifestations. It is characterized by elevated BAFF levels, hypergammaglobulinemia
and autoantibodies to nuclear autoantigens. A phase 2b dose finding trial of ianalumab (NCT02962895) in 191 patients with
active SjD met its primary endpoint, identifying 300 mg as the most clinically efficacious dose, despite a similar reduction in
blood B cells as seen with 50 mg. We explored the changes in autoantibody and proteomic signatures of patients with SjD
pre- and post-treatment with ianalumab to characterize pharmacodynamic and biological biomarkers associated with dis-
ease activity and clinical response.
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Methods: Patients with active SjD (N=191) were randomly assigned 1:1:1:1 to receive placebo or one of three different
doses of ianalumab (5 mg, 50 mg, or 300 mg). Serum samples were collected at baseline and Week 24. Serum protein pro-
filing was performed using the SomaScan(R) v4.1 platform measuring >7000 aptamers. The interferon protein signature
(IFNPS) was derived from the SomaScan data. Autoantibodies and BAFF levels were assessed by Luminex-based and
ELISA assays. A linear mixed effect model was used to identify longitudinal changes in protein concentration at Week 24 ver-
sus baseline, and proteins with FDR < 0.05 and log fc >0.1 were selected for further analysis. Results were visualized using
heatmaps and hierarchical clustering based on protein expression patterns.

Results: A cluster analysis performed on autoantibodies and proteins, including IFNPS at baseline did not reveal significant
correlations between ESSDAI scores (including subdomains) and levels of autoantibodies or proteins of interest (Fig 1).
Administration of ianalumab led to marked changes in autoantibody and serum protein levels. The 300 mg dose group
showed an increased number of significantly modulated serum proteins (42), versus the 5 mg (9) and 50 mg (20) dose
groups, along with a more pronounced modulation of their expression (Fig 2). Several B cell surface proteins were consis-
tently downregulated by ianalumab, including FCRL4, expressed by B cells hypothesized to be involved in the pathogenicity
of SjD. The 50 mg and 300 mg doses induced the downregulation of additional proteins such as BCMA, specifically
expressed by antibody producing cells, or the chemokines CXCL13 and CCL21, associated with immune infiltration of glan-
dular tissues in patients with SjD. Although statistically non-significant, a downregulation of IFNPS was also seen with 50 mg
and 300 mg doses.

Conclusion: No differential proteomic signatures related to baseline disease activity were identified. The dose response in
clinical efficacy of ianalumab in treating patients with SjD as observed in the phase 2b trial is reflected at the protein level, with
increased depth and breadth of proteomic changes by Week 24 correlating with increasing dose.

Fig 1. Baseline molecular characteristics of patients with Sjögren’s disease

Fig 2. Heatmap illustrating the modulatory effect of ianalumab over time across different treatment groups
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Background/Purpose: Sjögren’s disease (SjD) is an autoimmune disease affecting secretory glands and other organs with
no approved systemic treatments. Iscalimab (CFZ533) is a mAb directed against CD40, a novel way to target underlying dis-
ease pathophysiology. TWINSS is an ongoing phase 2b dose-ranging trial assessing safety and efficacy of multiple CFZ533
doses in two distinct patient (pt) populations with SjD of moderate/severe systemic disease (Cohort 1/C1) and of low sys-
temic disease and high symptom burden (Cohort 2/C2). We report Week 24 primary results from both cohorts (N=273).

Figure 1: Least-square mean of change from baseline in ESSDAI scores over time up to Week 24 and estimated dose-response curve in Cohort 1
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Methods: In C1, 173 pts were randomized (1:1:1:1) to CFZ533 150 mg or 300 mg or 600 mg s.c. q2w or placebo (PBO). In
C2, 100 pts were assigned (1:1) to CFZ533 600 mg or PBO. Key inclusion criteria were: fulfilled ACR/EULAR 2016 classifica-
tion criteria; stimulated salivary flow rates of ≥0.1mL/min; anti-Ro/SSA positivity;C1: EULAR Sjögren’s Syndrome (SS) Disease
Activity Index (ESSDAI) ≥5 (on 8 selected domains), EULAR SS Patient Reported Index (ESSPRI) ≥5; andC2: ESSDAI < 5 with
presence of activity in biologic domain ( >0), ESSPRI (fatigue or dryness ≥5, impact of dry eye on everyday life [IDEEL] ≥30). Sta-
tistical methods included Multiple Comparison Procedure –Modelling methodology to assess the dose response of the ESS-
DAI change from baseline (C1) and mixed model for repeated measures to estimate the adjusted mean change from baseline
and difference vs PBO (C1 and C2). Similar methods were applied to all other endpoints including ESSPRI.

Figure 2: Least-square mean of change from baseline in patient-reported outcomes (secondary outcome measures) and pharmacodynamic
markers up to Week 24 in Cohort 1

Figure 3. Least-square mean of change from baseline in ESSPRI and its subdomains and whole salivary flow up to Week 24 in Cohort 2
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Results: Baseline characteristics were balanced across treatments except in C1 where more pts on iscalimab 300 mg had
severe disease activity (ESSDAI >13; 44%) and used HCQ (70%), compared to the other treatment arms (ESSDAI >13,
19-28% and HCQ, 47-64%, respectively).

In C1, ESSDAI change from baseline at Week 24 showed statistically significant improvements compared to PBO for
CFZ533 150 and 600 mg (least square mean difference (Δ) = –3.0 and –2.9; p < 0.005), and 300-mg dose showed a similar
trend (Δ= –1.4; p = 0.16) (Fig 1). Primary objective of significant dose response of ESSDAI change from baseline at Week
24 (p = 0.004) with a log-linear dose-response was met. Predicted dose-response curve suggested that the drug effect pla-
teaued at ≥150 mg. ESSPRI, FACIT-F (Fig 2), tear flow, and salivary flow (SF) rates showed numerical trends for improve-
ment with active treatment. By Week 24, IgG/IgM as objective pharmacodynamic markers showed significant and similar
plateaus of reduction for all doses of CFZ533 compared to PBO. In C2, the primary objective of ESSPRI change from base-
line showed a strong trend (Δ = –0.57; p = 0.12) toward improvement with dryness (Δ = –1.0; p = 0.016) and fatigue (Δ = –

0.8; p = 0.067) as the response drivers (Fig 3). For exploratory outcomes, statistically significant increases in SF were seen.

At Week 24, SAE rates in C1 (PBO, CFZ533 150 mg, 300 mg, 600 mg) were 2.3%, 2.3%, 7.1%, and 9.1%, respectively, in
C2 (PBO or CFZ533 600mg) 4% each. Infection rates in C1 were 39.5%, 45.5%, 26.2%, and 43.2%; and in C2 42.0% and
56.0%, respectively.

Conclusion: Iscalimab showed a clinically important improvement over placebo in 2 distinct populations of SjD patients and
was well tolerated without obvious safety signals.
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Background/Purpose: Primary Sjögren Syndrome (pSS) diagnosis relies on the weighted sum of three EULAR/ACR 2016
criteria: i) quantification of lymphocyte infiltration in labial salivary gland (LSG) biopsies, ii) autoantibody status and iii) objective
quantification of eye and mouth dryness. Diagnosing pSS is highly challenging and the histological interpretation of LSG tis-
sue requires specific expertise. It poses a challenge to non-specialized centers as highlighted by Vivino et al. [1] who show
up to 53% of diagnosis reclassification after expert center rescoring. This analysis is critical and involves the determination
of the focus score (FS), where a score ≥1 confirms the histological criteria for pSS. With mounting evidence underlining the
potential of artificial intelligence in assisting pathologists, we aimed to develop two deep learning models using LSG biopsies
only: one to automatically assess the FS (≥ 1 or < 1), and one to predict pSS diagnosis. Furthermore, we put effort in imple-
menting explainable models highlighting the subregions of the biopsy leveraged for the prediction.

Methods: Deep learning models were developed using digitalized LSG slides from patients from three European expert cen-
ters taking part in the NECESSITY consortium, a European H2020 IMI2 project. Three patient groups were included: sicca
patients with a FS < 1, pSS patients with a FS ≥ 1, and pSS patients with a FS < 1. All pSS diagnoses were confirmed by
rheumatologists from expert centers and satisfied the EULAR/ACR 2016 classification criteria. Models were trained on
70% of the patients and validated on the remaining 30%. Algorithm performance was measured using the area under the
receiver operating characteristic curve (AUROC), positive and negative predictive values (PPV and NPV), specificity and sen-
sitivity. The models provide risk scores for each biopsy subregion, these scores explain how predictions of FS and pSS are
computed.

Results: The dataset included a total of 325 patients: 145 from Paris-Saclay University (Bicêtre Hospital), 71 from Queen
Mary University of London and 109 from the University of Birmingham. In the validation set, the model achieved an AUROC
of 0.88 (95% CI 0.85 to 0.90) for binary assessment of the FS (≥ 1 or < 1); and 0.84 (95% CI 0.83 to 0.86) for predicting pSS

Table 1: Detailed performance results on the validation set of the models predicting the FS (≥ 1 or < 1) and pSS diagnosis (PPV: positive predictive
value, NPV: negative predictive value, mean confidence interval (CI)).

Figure 1: LSG biopsy with computed FS ≥ 1 probability (blue is low, red is high). Note that subregions with high-risk score (red; left) highlight lym-
phocytes aggregates (right).
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diagnosis. Analysis of histological subregions selected by the model determining the FS unsurprisingly revealed regions with
a high concentration of lymphocytes (Figure 1). Detailed performance results for both models are available in Table 1.

Conclusion: Deep learning can predict both the FS and pSS diagnosis with high accuracy using digitalized LSG slides only.
The FS model could serve as a valuable tool to assist pathologists who may not specialize in oral pathology, reducing their
reliance on reference centers. Furthermore, this study paves the way for a better understanding of pSS physiopathology:
the determination of the regions selected by the algorithm for the diagnosis of pSS in FS negative patients is in progress, with
up to now a highlight on lympho-epithelial lesions.

[1] Vivino FB et al. Change in final diagnosis on second evaluation of labial minor salivary gland biopsies. J Rheumatol.
2002 May;29(5):938-44. PMID: 12022353.
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Background/Purpose: Dazodalibep (DAZ) is a non-antibody fusion protein that acts as a CD40L antagonist and blocks
costimulatory signals between immune cells, including T cells, B cells, and antigen-presenting cells. Previously, we reported
that the primary endpoint, the change from baseline to Day 169 in the EULAR Sjögren’s Syndrome Disease Activity Index
(ESSDAI), was achieved in the population of subjects with moderate-to-severe systemic disease activity (NCT04129164).1

Here, we evaluated the efficacy and safety of DAZ therapy in this population through the crossover period of the study.

Methods:We performed a randomized, double-blind, placebo-controlled, crossover study to evaluate DAZ therapy in adult
subjects with Sjögren’s having moderate-to-severe systemic disease activity, as defined by an ESSDAI ≥ 5. Eligible subjects
were randomized 1:1 to receive intravenous DAZ 1500 mg or PBO Q2W x 3 doses, and then Q4W x 4 additional doses
(Stage I). Starting on Day 169, subjects initially randomized to DAZ transitioned to PBO Q4W x 5 doses (DAZ-PBO) and sub-
jects randomized to PBO were switched to DAZ Q4W x 5 doses (PBO-DAZ); all were then followed for 12 weeks (Stage II).
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Results: A total of 74 eligible subjects were randomized (DAZ, N=36; PBO, N=38) and received study medication, with
71 (95.9%) completing Stage I and 67 (90.5%) completing Stage II. In the PBO-DAZ group (N=37), the change in ESSDAI
score improved from baseline to −4.1 ± 0.6 at Day 169 and to −6.3 ± 0.6 at Day 365 in Stage II. In the DAZ-PBO group
(N=34), the change in ESSDAI score was −6.3 ± 0.6 at Day 169 and −4.4 ± 0.6 at Day 365. The proportions of subjects
achieving ESSDAI responses (3- or 4-point improvements from baseline) at Day 365 were greater in the PBO-DAZ group
compared with the DAZ-PBO group (ESSDAI [3]: 66.7% [24/36] vs 55.9% [19/34]; ESSDAI [4]: 66.7% [24/36] vs 52.9%
[18/34]). During Stage II, the PBO-DAZ group showed greater improvement in the EULAR Sjögren’s Syndrome Patient
Reported Index, Functional Assessment of Chronic Illness Therapy-Fatigue, and Ocular Surface Disease Index relative to
DAZ-PBO group.

Adjusted mean change from baseline in ESSDAI total score. DAZ, dazodalibep; ESSDAI, EULAR Sjögren’s Syndrome Disease Activity Index; LS,
least squares; SE, standard error.

Most frequently reported treatment-emergent AEs occurring in ≥5% of subjects in Stage II. The PBO-DAZ group received PBO in Stage I and tran-
sitioned to DAZ in Stage II. The DAZ-PBO group received DAZ in Stage I and transitioned to PBO in Stage II. AE, adverse event; DAZ, dazodalibep;
PBO, placebo.
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In Stage II, 53 of 71 subjects reported an AE (DAZ-PBO: 25 [73.5%]; PBO-DAZ: 28 [75.7%]) and the majority were mild/
moderate in severity. Four SAEs were reported in three subjects in the DAZ-PBO group (drug-induced liver injury and deep
vein thrombosis [DVT; also captured as an AESI] in one subject, multiple injuries, and cervical dysplasia). The subject with a
lower extremity DVT also had acute liver injury, with onset of SAEs occurring 180 days after the final dose of DAZ. One SAE
was reported in the PBO-DAZ group (chronic cholecystitis). One subject in the DAZ-PBO group discontinued the study dur-
ing Stage II due to an AE (COVID-19) compared to none in the PBO-DAZ group.

Conclusion: The results during Stage II provide further evidence of DAZ clinical efficacy in Sjögren’s disease and support the
primary endpoint result. DAZ was generally safe and well tolerated in Stage II, although larger trials of DAZ therapy for this
indication are warranted to further explore its safety profile and confirm its clinical efficacy.

References:
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Background/Purpose: Loss of galactose and sialic acid structures attached to the IgG-Fc-fragment switches the antibody
effector function from anti-inflammatory to pro-inflammatory1. This study investigated the IgG- Fc-N-glycosylation profiles in
patients from the Belgian Sjögren’s Syndrome Transition Trial (BeSSTT) in relation to disease state, salivary gland ultraso-
nography SGUS) and histopathology, and autoantibodies against SSA (Ro52/Ro60) and SSB.

Methods: The relative amount of N-sialylated and N-galactosylated IgG was determined by capillary electrophoresis after
using the endo-S glycosidase based assay. 300 serum samples of patients of the BeSSTT, an observational cohort of
patients with definite pSS (n=177), fulfilling the 2016 ACR/EULAR classification criteria, and of patients with suspected
pSS (n=111) due to presence of either objective sicca or one immunological criterion, were investigated. Groups were made
based on the presence or absence of sicca complaints, objective sicca, anti-SSA reactivity and histopathology focus score.
SGUS was assessed by Hocevar Score, categorized in negative (0-14), low positive (15-26) and high positive (27-48)2.
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Differences in levels of IgG-Fc-N-sialylation and -galactosylation were determined using Kruskal-Wallis testing. P-values
≤0.05 were considered statistically significant. Bonferroni correction was applied for post-hoc analyses.

Results: IgG-Fc-N-sialylation and -galactosylation were significantly lower in definite pSS than in patients with sicca com-
plaints, objective sicca or anti-SSA/SSB reactivity only (probable pSS) (Fig 1). Besides, IgG-Fc-N-sialylation and IgG-Fc-N-
galactosylation were significantly lower in high positive SGUS- versus low positive and negative SGUS-scores and in positive
versus negative focus scores. IgG-Fc-N-sialylation and -galactosylation were significantly lower in anti-Ro52+Ro60+SSB+,

Table 1. Relative amount of Fc-N-sialylated and Fc-N-galactosylated IgG in relation to disease state, salivary gland damage (SGUS and histopa-
thology) and autoantibody profile.

Figure 1. IgG- Fc-N-galactosylation in function of disease state
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anti-Ro52+Ro60+ and anti-Ro52+ patients than in anti-SSA-/SSB- patients. Strikingly, IgG-Fc-N-sialylation and
-galactosylation were also significantly higher in anti-Ro52+60+ and anti-Ro52+Ro60+SSB+patients than in anti-Ro60+
patients (Fig 2). Results are shown in Table 1.

Conclusion: There was a gradual loss of IgG-Fc-N-sialic acid and IgG-Fc-N-galactose as the disease became more prom-
inent, as observed from sicca and probable pSS to definite pSS. The IgG-Fc-N-glycosylation profile was associated with the
degree of salivary gland damage in pSS. Anti-Ro52+Ro60+SSB+, Anti-Ro52+Ro60+ and Anti-Ro52+ patients had a more
pro-inflammatory IgG-Fc-N-glycosylation profile than anti-SSA- and strikingly also than anti-Ro60+ patients.

Disclosure: H. Achten: None; L. Deroo: None; K. De Boeck: None;M. Jarlborg: None; T. Decruy: None; J. Deprez:
None; E. Dumas: None; D. Elewaut: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, galapagos, 5, Jans-
sen, 6; i. peene: argenx, 1, Eli Lilly, 6, Janssen, 6.
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Activity or High Symptom Burden

Tuyet-Hang Pham1, Michael A. Smith1, Nannette Mittereder1, William A. Rees2, Ilias Alevizos2, E. William St. Clair3 and
Claire Emson1, 1Horizon Therapeutics plc, Rockville, MD, 2Horizon Therapeutics, Rockville, MD, 3Duke University Medical
Center, Durham, NC

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Sjögren’s Syndrome – Basic & Clinical Science
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Figure 2. IgG-Fc-N-galactosylation level in function of autoantibody profile
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Background/Purpose: Dazodalibep (DAZ) is a non-antibody fusion protein that acts as a CD40L antagonist and blocks
costimulatory signals between immune cells, including T cells, B cells, and antigen-presenting cells. CD40L inhibition dis-
rupts costimulatory signals that lead to activation of germinal centers (GC), pathogenic B cells, plasma cells, and autoanti-
bodies that are hallmarks of Sjögren’s disease. Among the previously studied biomarkers in Sjögren’s, CXCL13 is
produced by activated T Follicular Helper (Tfh) cells and is essential for GC formation and activity.

Methods: This study enrolled two distinct populations of subjects with Sjögren’s (NCT04129164). Population 1 (Pop1)
included 74 pts with moderate-to-severe systemic disease activity as defined by a EULAR Sjögren’s Syndrome Disease
Activity Index (ESSDAI) ≥ 5. Population 2 (Pop2) consisted of 109 pts with unacceptable symptom burden and limited extra-
glandular systemic involvement as defined by a EULAR Sjögren’s Syndrome Patient Reported Index (ESSPRI) ≥ 5 and ESS-
DAI < 5. Eligible subjects were randomized 1:1 to receive intravenous DAZ 1500 mg or placebo (PBO) Q2W x 3 doses, then
Q4W x 4 additional doses (Stage I). Starting on Day 169, subjects initially randomized to DAZ transitioned to PBO Q4W x

Impact of dazodalibep on blood biomarkers of T and B cell costimulation in Population 1: Subjects with moderate-to-severe systemic disease
activity. DAZ, dazodalibep; FC, fold-change.

Impact of dazodalibep on blood biomarkers of T and B cell costimulation in Population 2: Subjects with an unacceptable symptom burden, and
limited extraglandular systemic organ involvement. DAZ, dazodalibep; FC, fold-change.
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5 doses and those initially randomized to PBO were switched to DAZ Q4W x 5 doses and then followed for 12 weeks (Stage
II). B and T cell subsets (Ki67+ post-switch memory B cells [of CD27+/IgD-/CD19+ cells], CD27br/CD38br/Ig D- plasma-
blasts, CD11cbr atypical memory cells, CXCR5+/ICOS+ TfH, and Ki67+ T cells) were immunophenotyped using flow cytom-
etry. Serum levels of CXCL13 and rheumatoid factor (RF) autoantibodies were assessed by immunoassay and
nephelometry, respectively.

Results: Baseline immune profiles of the subjects in Pop1 and Pop2 revealed similar levels of autoantibodies and CXCL13.
Baseline levels of CD27br/CD38br/Ig D- plasmablasts, and CD11cbr atypical memory cells were higher in Pop2 than Pop1,
while composition of other blood immune cell phenotypes remained similar. In Pop2, compared with the PBO group, DAZ
treatment produced significant and rapid reductions from Day 15 onwards in the percentage of Ki67+ post-switch memory
B cells, CD27br/CD38br/Ig D- plasmablasts, CD11cbr atypical memory cells, and CXCR5+/ICOS+ TfH cells, as well as
decreases in the serum levels of CXCL13 and RF. These results were similar to those previously observed in Pop1 Stage
I. In Stage II, when PBO-treated subjects transitioned to DAZ treatment, there were similar sustained reductions in these bio-
markers. In DAZ-treated subjects that transitioned to PBO in Stage II, these biomarkers returned to baseline values.

Conclusion: DAZ-mediated CD40-CD40L blockade in subjects with Sjögren’s disease reduced biomarkers by inhibiting
T/B cell costimulation and downstream biomarkers of GC formation, activity, and autoantibody production. These findings
demonstrate the biological impact of DAZ in subjects with Sjogren’s across populations with either moderate-to-severe sys-
temic disease activity or unacceptable symptom burden.

Disclosure: T. Pham: Horizon Therapeutics, 3, 11; M. Smith: Horizon Therapeutics, 3, 11; N. Mittereder: Horizon
Therapeutics, 3, 11; W. Rees: Horizon Therapeutics, 3, 11; I. Alevizos: Horizon Therapeutics, 3, 11; E. St. Clair:
Bristol-Myers Squibb(BMS), 2, CSL Behring, 2, Horizon Therapeutics, 2, Resolve Therapeutics, 2, Sonoma Biothera-
peutics, 2, UpToDate, 9; C. Emson: Horizon Therapeutics, 3, 11.
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Background/Purpose: Individuals of diverse ethnic and racial backgrounds are generally underrepresented in psoriatic
arthritis (PsA) research and clinical trials, despite evidence that their disease presentation, severity and course may be dis-
tinct. Here we aimed to characterize a cohort of patients with PsA to evaluate how race, ethnicity, and sex may inform fea-
tures of clinical presentation, comorbidities, disease course and outcomes.
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Methods: 817 consecutive patients with PsA from a large, diverse metropolitan area (NYU Psoriatic Arthritis Center, New
York) were enrolled in an observational, longitudinal registry. Demographics, medical history, medication use, and psoriatic
disease phenotype and activity were all recorded and analyzed.

Results: The population was 77.4% non-Hispanic, White, 7.1% Asian, 1.8% Black, with 9.9% identified as other races or
multiracial, and 11.8% identified as Hispanic (Table 1). Non-white individuals (include white Hispanic participants) were
younger, more likely to have concomitant metabolic disease and diabetes, and less likely to have anxiety compared to
non-Hispanic white individuals. Phenotypically, they were also more likely to have radiographic axial disease (p=0.005).
Non-white individuals had higher tender joint counts (4.0 vs. 3.0, p=0.03) with similar swollen joint counts (2.2 vs. 1.8,
p= 0.31) and proportion of individuals receiving PsA medication (70.8% vs. 75.8%, p=0.17) (Figure 1). Even when adjusting
for age, sex, and medication use, the tender joint count of non-white individuals was estimated to be 1.03 joints more than
white individuals (Figure 2). In the subgroup of medication naïve patients (n=207), non-white individuals also had significantly
higher precent body surface area (BSA) affected by psoriasis (5.4% vs. 2.2%, p=0.02). Hispanic individuals were significantly
more likely to have higher tender joint counts (4.4 vs. 3.0, p=0.03), higher RAPID3 scores (14.6 vs. 10.3, p=0.004), and
moderate-severe psoriasis (30.7% vs. 17.5%, p=0.01) compared to non-Hispanic white individuals. Compared to men,
women demonstrated higher RAPID3 scores (11.5 vs. 9.8, p=0.011), despite similar tender and swollen joint counts (3.5
vs. 3.0, p=0.27 and 1.8 vs. 2.0, p= 0.29 respectively) and skin involvement (3.5% BSA vs. 2.9%, p=0.37). Women contin-
ued to have higher estimated RAPID3 scores when adjusting for race/ethnicity, age, and medication use (mean difference
1.66 points higher, 95% CI 0.4-2.9, p=0.01).
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Conclusion: We describe the NYU Psoriatic Arthritis Cohort, a relatively more diverse cohort compared to other registries
and clinical trials, which includes 22.6% non-white individuals, mostly identifying as Asian or Hispanic. Non-white individuals
had higher tender joint counts compared to white individuals despite similar swollen joint counts and medication use. Unex-
pectedly, they also had higher rates of radiographic axial disease. Additionally, women had higher RAPID 3 scores despite
similar joint and disease measures. These findings may reflect differences in PsA presentation and outcomes as experienced
by racial, ethnic, and sex groups, which need to be taken into consideration in clinical care and research design.

Disclosure: R. Haberman: Janssen, 1, 5, UCB, 1; T. Ahmed: None; S. Um: None; Y. Zhou: None; S. Catron: None;
K. Jano: None; S. Moussavi: None; E. Lydon: Aurinia, 1, GlaxoSmithKlein(GSK), 1, UCB, 1; A. Rice: None;
A. Neimann: Sun Pharma, 1, UCB, 1; S. Reddy: AbbVie, 2, Amgen, 2, Fresenius Kabi, 2, Janssen, 2, Novartis,
2, UCB, 2; S. Adhikari: None; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2, UCB, 2.

Abstract Number: 1640

Psoriatic Disease Associated with Neuroconnectivity Alterations in the
Default Mode Network

Rebecca Haberman1, Sydney Catron1, Yu Veronica Sui1, Sarah Moussavi1, Soumya Reddy2, Eileen Lydon3, Andrea
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Background/Purpose: Despite significant advances in psoriatic disease (PsD) therapeutics, treatment response remains
suboptimal. Even in patients with psoriatic arthritis (PSA) that achieve seemingly controlled inflammation, up to half continue
to experience residual symptoms, notably pain and fatigue, which can prevent meaningful improvement in symptoms and
quality of life. However, the pathophysiology and effectors of residual pain are not well understood. Functional brain MRI
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(fMRI) can be used to identify alterations in brain connectivity as a possible basis for residual pain and have the potential to
discern inflammatory driven pain from centrally-provoked pain. Here we describe pilot fMRI data showing neuroconnectivity
changes in those with PsD.

Methods: Seven patients with PsD were enrolled from the NYU Psoriatic Arthritis Center (PAC). Patients on psychotropic
medications were excluded. Demographics, medical history, and medication use were recorded and focused musculoskel-
etal and skin exams were performed. Participants completed patient reported outcomes including the SF-36, Beck Depres-
sion Index, fatigue numeric rating score, and RAPID 3. Four healthy controls were used as a comparison group. fMRI
sequences were obtained in all participants at both rest and with a fatigue inducing task (Paced Auditory Serial Addition Test)
using a 3 Tesla Siemens Prisma scanner. fMRI time series were analyzed using the independent component analysis, with a
focus on connectivity within the default mode network (DMN, Figure 1) which has been previously implicated in depression
and chronic pain states such as fibromyalgia.

Results:Compared to healthy controls, those with PsD had decreased connectivity between the DMN’s posteromedial cortex
node and the superior parietal lobule (p= < 0.05 FDR-corrected at cluster level) (Figure 2). Additionally, for the 7 participants
with PsD, levels of pain, depression, and fatigue all correlated with strength of connectivity in pathways of the DMN (Figure 3).
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Conclusion: This initial data demonstrates the feasibility and acceptability of using fMRI to characterize neuroconnectivity in
patients with PsD. We observed differences in functional connectivity between healthy participants and patients with PsD,
even with well controlled disease. Furthermore, identifying networks and connections associated with pain, depression,
and fatigue may ultimately help in identifying and characterizing residual pain that contributes to worse clinical outcomes.
Future studies will confirm and further characterize these findings using larger sample sizes.

Disclosure: R. Haberman: Janssen, 1, 5, UCB, 1; S. Catron: None; Y. Sui: None; S. Moussavi: None; S. Reddy: Abb-
Vie, 2, Amgen, 2, Fresenius Kabi, 2, Janssen, 2, Novartis, 2, UCB, 2; E. Lydon: Aurinia, 1, GlaxoSmithKlein(GSK),
1, UCB, 1; A. Neimann: Sun Pharma, 1, UCB, 1; A. Ogdie: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 2, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda,
2, UCB, 2; M. Lazar: None; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2, UCB, 2.
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Background/Purpose: In rheumatoid arthritis (RA), initiation of treatment within the window of opportunity, i.e. 12 weeks
after symptom onset, results in higher remission rates, and less radiographic progression and functional impairment. In con-
trast, in psoriatic arthritis (PsA) a diagnostic delay of 1-2 years is still common. PsA guidelines state that DMARDs should be
started early, with a maximum delay of 1 year. However, it is unknown whether a shorter delay of 12 weeks yields better clin-
ical outcomes. We aimed to investigate what the window of opportunity is in PsA.

Methods: All newly diagnosed, DMARD naïve PsA patients who participated in the Dutch southwest Early PsA cohort
(DEPAR) were included (n=855). First, we calculated total delay, and then split this into patient and general practitioner
(GP) delays to assess where potential gains could be made. Thereafter, patients were categorized in 3 groups, based upon
total delay:

1. < 12 weeks delay (early diagnosis)
2. 12-52 weeks delay (late diagnosis)
3. > 52 weeks delay

Aforementioned groups were compared on their probability of achieving Minimal Disease Activity (MDA) and Disease Activity
in PSoriatic Arthritis (DAPSA) remission, defined as DAPSA < 5. We also assessed differences in radiographic progression
and functional impairment. Radiographic progression is measured with the modified Sharp van der Heijde score (mTSS),
while functional impairment is measured with the Health Assessment Questionnaire–Disability Index (HAQ-DI). Mixedmodels
were used to compare outcomes over time (3 years).
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Results: Median total delay was 42.0 weeks. Patient and GP delay were 4.4 and 18.0 weeks, respectively. PsA patients
with > 52 weeks delay were more often female, had less swollen joints and lower CRP and ESR. They also more often
had enthesitis. In contrast, no baseline differences were found between early and late diagnosis groups, respectively
< 12 weeks and 12-52 weeks. The group with > 52 weeks delay was significantly less likely to achieve MDA and DAPSA
remission over 3 years of follow-up compared to both the early and late diagnosis groups (Figure 1). The > 52 weeks delay
group also scored significantly worse on HAQ-DI than the early diagnosis group. Radiographic progression did not differ sig-
nificantly between groups. Although all outcomes were numerically better in PsA patients who were diagnosed within
12 weeks compared to those with a diagnosis within 52 weeks, no significant differences were found (Figure 1).

Conclusion: Early referral and diagnosis is associated with better clinical outcomes. Therefore, disease outcomes of PsA
patients may improve with timely referral to a rheumatologist.

Disclosure: S. Snoeck Henkemans: None; P. de Jong: None; J. Luime: None;M. Kok: None; i. Tchetverikov: None;
A. van der Helm-van Mil: None;m. vis: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Dutch Arthritis Foundation, 2, 5, 6, Eli Lilly, 2, 5,
6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.

Figure 1. Probability of achieving MDA and DAPSA remission, and radiographic progression and functional ability over 3 years. *Indicates a signif-
icant difference between the >52 weeks delay and early diagnosis group, ** indicates a significant difference between the >52 weeks delay and
late diagnosis group.
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Identifying Distinct Phenotypes in Psoriatic Arthritis: A Study from the
Psoriatic Arthritis Research Consortium (PARC) Cohort

Paras Karmacharya1, Daniel W. Byrne2, Alisa Stephens-Shields3, Leslie Crofford4, M. Elaine Husni5, Jose Scher6, Ethan
Craig3, Robert Fitzsimmons3, Soumya Reddy7, Marina Nighat Magrey8, Jessica A Walsh9 and Alexis R Ogdie3, 1Vanderbilt
University, Nashville, TN, 2Vanderbilt University Medical Center, Nashville, TN, 3University of Pennsylvania, Philadelphia,
PA, 4Vanderbilt University Medical Center, Melbourne, AR, 5Cleveland Clinic / Department of Rheumatic and
Immunologic Diseases, Cleveland, OH, 6New York University School of Medicine, New York, NY, 7NYU School of
Medicine, New York, NY, 8Case Western Reserve University, University Hospitals, Cleveland, OH, 9Salt Lake City Veterans
Affairs Health and University of Utah Health, Division of Rheumatology, Salt Lake City, UT
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Background/Purpose: Despite an increasing number of therapeutic options, less than one-third of patients with PsA
achieve remission. A major cause of non-response is that PsA is studied and managed as if it were a single disease, without
accounting for heterogeneity in disease presentation and prognosis. Understanding heterogeneity better can improve

Table 1. Baseline characteristics overall and by psoriatic arthritis phenotypes in the PARC cohort. SD, Standard Deviation; N (%), Number of
patients (Percentage); BMI, body mass index; TJC, total joint count; SJC, swollen joint count; BSA, body surface area involved by psoriasis; Pt,
patient; PsO, psoriasis; IBD, inflammatory bowel disease; CRP, C-reactive protein †p-values from Kruskal-Wallis and Fisher’s exact test for con-
tinuous and categorical variables respectively *From the BASDAI questionnaire Missing variables: race, 47 and ethnicity, 85
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treatment selection, shorten exposure to suboptimal therapies, reduce potential for side effects, and improve long-term out-
comes. The objective of this study was therefore to identify distinct phenotypes in PsA using the PsA Research Consortium
(PARC) cohort.

Methods: Baseline disease characteristics from the multicenter PsA Research Consortium (PARC) study was used to clus-
ter PsA patients. Variable selection was performed by clinical relevance and continuous variables were standardized. Multi-
ple Imputation by Chained Equations (MICE) was used to impute missing values. Factor analysis of mixed data (FAMD) was
applied for dimensionality and collinearity reduction, followed by hierarchical clustering on the principal components to group
similar patient phenotypes. The optimal number of clusters was determined by evaluating the balance between within-
cluster variance reduction and between-cluster variance reduction for each level of the hierarchical clustering tree (tree
method). Kruskal-Wallis and Fisher’s exact tests were performed to examine differences in continuous and categorical vari-
ables respectively across the clusters.

Results: In this analysis of 21 clinical variables from 529 PsA patients, five distinct phenotypic clusters were identified. The
baseline characteristics of the cohort are presented in Table 1. Cluster 1 (50.09%) represented patients with low disease
activity, joint counts, and PROs. Cluster 2 (36.86%) displayed moderate disease activity with higher BMI and joint counts
compared to Cluster 1. Cluster 3 (5.10%) was characterized by severe psoriasis, higher guttate, palmoplantar, inverse, gen-
ital psoriasis, nail dystrophy (59.26%), and the highest mean BMI (32.44 kg/m2). Cluster 4 (0.37%) exhibited dactylitis with
relatively low joint counts, but worse patient-reported outcomes (PROs). Cluster 5 (7.56%) represented very high disease

Figure 1. Radar chart comparison of the mean values of the continuous variables across the five phenotypic clusters of psoriatic arthritis in the
PARC cohort (n=529). Note: The variables are not standardized for better interpretability and hence on different scales plotted from 0 (lowest at
the center) to maximum value for the variable (highest at the outside). Maximum value for the different variables is as follows: BMI 40, TJC
68, SJC 66, BSA 20, Enthesitis count 8 (Leeds enthesitis index + proximal plantar fascia), Dactylitis count 20, Pt pain 10, Pt global 10, and Pt
fatigue 10. Abbreviations: BMI, body mass index; TJC, total joint count; SJC, swollen joint count; BSA, body surface area involved by psoriasis;
Pt, patient
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activity patients with the highest joint counts, BSA, and PROs (Figures 1 & 2). The proportion of females was significantly
higher in the moderate/high disease activity clusters and all patients in the dactylitis cluster were females. The very high dis-
ease activity cluster had a significantly higher proportion of non-white population (15%) compared to other clusters although
overall numbers were small. The clusters were significantly different across all clustering variables except axial disease, uve-
itis, and palmoplantar psoriasis (p >0.05).

Conclusion: The data-driven clusters identified in this real-world study highlight the extensive heterogeneity in PsA. The var-
iability in clinical parameters across clusters underscores the need for personalized treatment approaches in PsA, account-
ing for unique disease features. Future studies should focus on validating these clusters in different cohorts and exploring
their application in precision medicine to transform PsA treatment paradigms.

Disclosure: P. Karmacharya: None;D. Byrne: None; A. Stephens-Shields: None; L. Crofford: None;M. Husni: Abb-
Vie, 1, 2, Amgen, 1, 2, Bristol-Myers Squibb, 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer, 1, 2, UCB, 1, 2;
J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2, UCB, 2; E. Craig: None; R. Fitzsimmons: None;
S. Reddy: AbbVie, 2, Amgen, 2, Fresenius Kabi, 2, Janssen, 2, Novartis, 2, UCB, 2; M. Magrey: AbbVie, 2, Bristol
Myers Squibb, 2, Eli Lilly, 2, Novartis, 2, Pfizer Inc, 2, UCB, 5; J. Walsh: AbbVie, 5, Amgen, 2, Eli Lilly, 2, Janssen,
2, Merck, 5, Novartis, 2, Pfizer, 2, 5, UCB Pharma, 2; A. Ogdie: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers
Squibb(BMS), 2, Celgene, 2, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Takeda,
2, UCB, 2.

Figure 2. Radar chart comparison of the mean percentages of the categorical variables across the five phenotypic clusters of psoriatic arthritis in
the PARC cohort (n=529). Note: The variables are plotted from 0 (lowest at the center) to 100 percent (highest at the outside). Abbreviations:
PsO, psoriasis; IBD, inflammatory bowel disease; CRP, C-reactive protein
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Background/Purpose: Psoriatic arthritis (PsA) is an inflammatory immune-mediated musculoskeletal skin disease that
affects approximately 25% of psoriasis patients causing progressive disability. As a heterogeneous disease, with sometimes
subtle manifestation, accurate assessment of PsA is difficult. As such, there is a need for early detection diagnostic tests for
PsA. A liquid chromatography – high resolution mass spectrometry (LC-HRMS) general untargeted metabolomics analysis
following solid phase microextraction (SPME) was applied to serum samples collected from patients with PsA and psoriasis
without PsA (PsC), to perform discovery analysis to investigate potential diagnostic markers of PsA.

Methods: Serum samples were obtained from a biobank of carefully phenotyped PsC (n=100) and PsA (n = 101) patients
who had no history of cancer, had no active infection nor received previous treatment with biologics. Novel high throughput
technique – SPME – was used to prepare all samples simultaneously followed by LC-HRMS analysis.

Data (pre)processing and feature identification was performed using 2 workflows - Compound Discoverer 3.3 and an inde-
pendent Rscript. Supervised multivariate analysis and various Machine Learning (ML) algorithms including logitboost, adap-
tive boosting, support vector machine (SVM), logistic regression, and random forest (RF), were used for predictive feature
analysis. Area Under the Receiver Operating Characteristic (AUROC) was then used to evaluate the performance of these
features. Only features in models with an area under the curve (AUC) of 0.85 or greater were considered as candidate
biomarkers.

Results: Table 1 provides the demographic and disease characteristics of the included subjects. Table 2 provides a sum-
mary of the results from predictive feature analyses. A minimum of ten features and a maximum of eighty features from the
adaptive boost models produced an AUC of 0.896 and 0.921 respectively. All other models with feature numbers ranging

Table 1: Summary of patient demographics and disease characteristics
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between twenty to eighty produced AUC between 0.891 and 0.915. Several small molecules could be validated via MS
Level 2 spectral database matching. Trihydroxyoctadecenoic acid and N-nervonoyl cysteine contributed significantly to
the multivariate supervised analysis and performed well according to high AUROC scores. Interestingly, lipids such as
docosahexanoyl-sn-gylcerophosphocholine were identified via MS level 2, but there were several other features that were
found to be significant that could only be tentatively identified as glycero-lipids and fatty acids. Results from this metabolo-
mics workflow were integrated with top-down multi-omics data for the same patients. Data integration revealed that con-
firmed and tentatively identified features like glycero- and phospholipids overlapped differentially expressed pathways from
the transcriptome.

Conclusion: SPME-LC-HRMS based untargeted metabolomic analyses have identified small molecules (lipids) with excel-
lent discriminative ability between PsA and PsC. Thus, the development of quantitative targeted assays for these metabolites
and subsequent validation may provide diagnostic markers for PsA.

Disclosure: N. Looby: None; M. Kotlyar: None; C. Pastrello: None; D. Ganatra: None; V. Kulasingam: None;
I. Jurisica: None; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli
Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.

Table 2: Confirmed and tentatively identified features of statistical significance. These features were implicated in a cross validated PLS-DA model.
Features containing a (*) were also found to perform well (>0.85) using Area Under the Receiver Operating Characteristic (AUROC).
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Background/Purpose: Nearly 8% of patients with spondyloarthritis (SpA) manifest symptoms that are compatible with
active inflammatory bowel disease (IBD), despite not having any previous diagnosis of chronic intestinal pathologies. It is well
established that the microbiome plays an important role in immunity, and there is growing evidence showing that intestinal
dysbiosis of microbial communities is associated with different immune-mediated diseases. This association is particularly
notable in IBD, which is characterized by aberrant microbiome communities and can also be treated by restoring homeosta-
sis through fecal microbiota transplants. We therefore hypothesize that the gut microbiome could be a determining factor in
the etiology of psoriatic arthritis (PsA), a type of SpA, and a potential modulator of co-occurrence with intestinal inflammation.

Methods: As part of the EISER study, we selected a subset of 196 subjects diagnosed with with axial, periferic or mixed
forms of PsA, who had no prior diagnosis of IBD or other chronic intestinal pathologies. The presence of subclinical and clin-
ical IBD was evaluated at time of enrollment. Subjects with fecal calprotectin (CP) levels less than 80μg/g of fecal matter were
considered negative for IBD. For patients with CP levels of 80 μg/g or higher, IBD was diagnosed based on colonoscopy and
histological analysis of biopsies collected during the procedure. Capsule endoscopy was performed on those patients with a
negative colonoscopy result for additional confirmation. Stool samples were collected from all participants, and microbial
DNA was extracted for shotgun metagenomic sequencing using the Illumina HiSeq platform. Sequenced data was pro-
cessed using MetaPhlAn 4 to estimate microbial composition and HUMAnN 2 to annotate bacterial pathways.

Results: Twenty-five out of 196 subjects in our cohort (12.75%) had subclinical IBD (sIBD), two of whom (1.02% of total)
were confirmed to have clinical IBD (cIBD). The use of proton-pump inhibitors (PPI) resulted in significant differences in over-
all beta diversity (PERMANOVA, p < 0.008). The levels of fecal CP were significantly correlated with the abundance of mul-
tiple species within the Streptococcus genus and with Rothia mucilaginosa. Patients with sIBD had lower abundance of
Dialister,Barnesiella spp and Eubacterium rectale, and higher abundance of taxa including Blautia spp, Prevotella copri
and Roseburia compared with non sIBD patients. These findings were further confirmed in the two cIBD patients.

Conclusion: Microbiome composition was impacted by the use of PPIs, in agreement with previous reports. Bacteria typi-
cally found in the oral cavity were significantly correlated with CP levels, suggesting a potential role for oral taxa in pro-
inflammatory responses in PsA patients. We identified taxa differentially enriched in sIBD patients consistent with patterns
observed in the two patients with confirmed IBD diagnosis, suggesting a potential role for these taxa as biomarkers. Further
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analysis will evaluate differences in microbial pathways associated with disease groups and medications, as well as the rela-
tion between gut microbiome composition, function and blood proteomic biomarkers.

Disclosure: A. Boix-Amor�os: None; R. Blank: None; A. Cantor: None; J. Sanz: AbbVie/Abbott, 1, 6, Janssen, 1, 5,
6, Novartis, 6, UCB, 1, 5, 6; A. Gutiérrez-Casbas: None; J. GratacosMasmitja: AbbVie/Abbott, 1, 6, Amgen, 6, Astra-
Zeneca, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, UCB, 1, 6; I. Rodríguez
-Lago: None; E. Trujillo: None; I. Marin-Jimenez: None; Z. Plaza: None; M. Domínguez: None; J. Diaz-Gonzalez:
None; J. Canete: None; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2, UCB, 2;
J. Clemente: None.
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Background/Purpose: Aortic dilatation is typically a late complication of giant cell arteritis (GCA) but there are no tools to
risk stratify patients at the time of diagnosis. We assessed the prevalence of aortic dilatation at 5 years in an inception giant
cell arteritis cohort and assessed the relationship with FDG-PET/CT detected vascular activity at diagnosis, 6 months and
5 years.

Figure 1: Patient flow
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Methods: Patients were eligible for this 5-year study if they had been enrolled in the Giant Cell Arteritis and PET Scan (GAPS)
cohort in 2016 or 2017, had a clinical diagnosis of GCA and a positive temporal artery biopsy (TAB) and/or a positive FDG-
PET/CT scan at diagnosis. Patients underwent an FDG-PET/CT scan including assessment of cranial and large vessels,
non-contrast MRI of the aorta, trans-thoracic echocardiogram (TTE) of the ascending aorta, blood collection and clinical
assessment. PET/CT scans were dual reported by 2 blinded nuclear medicine physicians. Scans were reported overall pos-
itive or negative for disease activity and a visual grading of FDG avidity in each vascular territory was made with comparison
to blood pool. MRI was reported by a single blinded cardiovascular radiologist and thoracic aortic dilatation was defined as
external diameter >= 40 mm in ascending or >= 30 mm in the descending aorta.

Results: 16 of the original 64 “suspected GCA” patients in the GAPS cohort met inclusion criteria and 11 participated in the
5-year study (3/16 deceased, 2/16 declined). The median age was 75, 73% were female and all were in clinical and serolog-
ical remission with a median CRP of 1 (range 1 - 8). 4/11 (36%) patients had aortic dilatation (range 40 - 43mm) and 5/11
(45%) had globally active FDG-PET/CT scans. There was a trend towards a higher median aortic diameter in those with pos-
itive scans at 5 years (42 mm vs 35 mm, p=0.08) but aortic avidity at diagnosis did not predict 5-year dilatation. The distri-
bution of FDG-PET/CT detected activity changed from a mix of cranial and large vessel disease at diagnosis to exclusively
large vessel disease at 5-years. Aortitis developed in 4 patients who previously had inactive aortas. All 6 patients with inactive
scans were taking an immunosuppressive agent (methotrexate, leflunomide, azathioprine or tocilizumab) at 5 years while all
patients with active scans were not on therapy (p=0.02). TTE had excellent correlation with MRI for maximum aortic diameter
(Pearson’s correlation coefficient 0.91).

Figure 2: FDG-PET/CT activity by vascular region at diagnosis and 5 years

Figure 3: FDG-PET/CT activity by vascular region at diagnosis, 6 months and 5 years (subcohort who underwent 6 month scans)
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Conclusion: Aortic dilatation was present in 36% GCA patients at 5 years. The distribution of FDG PET-CT detected avidity
changed from predominantly cranial to exclusively large vessel disease and this may explain the lack of association between
aortic avidity at diagnosis and dilatation at 5 years. Long-term use of steroid sparing agents may protect against subclinical
vascular disease activity. TTE was a reliable screening modality for late aortic dilatation.

Disclosure: A. Sammel: None; I. Ho Shon: None; D. Moses: None; F. Stacey: None; G. Mathur: None;
C. Hillenbrand: None; E. Hsiao: None; S. Geoffrey: None; R. Laurent: None; E. Wegner: None.
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Background/Purpose:GCA is a systemic medium-large vessel vasculitis (M-LVV) involving the cranial arteries, aorta and its
major branches. Recent studies have shown that PET/CT including the cranial and large vessels offers high diagnostic accu-
racy for GCA in research settings. At our institution in Sydney, Australia, PET/CT is the protocolized first-line investigation for
GCA, and here we report its diagnostic performance in this "all comer" real world setting.

Methods: We audited all inpatients and outpatients investigated with PET/CT for suspected new onset GCA between July
2019 and March 2022. Patients were scanned from vertex to thighs with arms by their side, 90 minutes post-
fluorodeoxyglucose (FDG) administration. Patients completed a self-reported questionnaire at the time of scan. Scans were
reported by the experienced nuclear medicine physician of the day as overall positive, equivocal or negative for M-LVV. FDG
uptake by vascular region was also reported. The gold standard comparator was the treating clinician’s diagnosis of active
M-LVV at a minimum of 6 months post the time of the scan. Active M-LVV included diagnoses of GCA, large vessel vasculitis
and aortitis. Temporal artery biopsy (TAB) and vascular US results conducted within 4 weeks of scan were recorded.

Results: 135 patients underwent PET/CT for suspected new onset GCA, with a median age of 73 years (range 48-98), 70%
were female. 86 (63.7%) patients were taking glucocorticoids at the time of scan. 44 (32.6%) patients had a final clinical diag-
nosis of active M-LVV. 35 (25.9%) scans were reported as positive, 27 (20%) equivocal and 73 (54.1%) negative for M-LVV.
The likelihood ratio for a diagnosis of active M-LVV with a positive scan was 70.3, equivocal scan 0.59, and a negative scan
0.12. Sensitivity (Sn) and specificity (Sp) of PET/CT was dependent on treatment of equivocal scans in the binary analysis. If
equivocal scans were excluded, Sn was 89.5% and Sp 98.6%. If equivocal scans were considered positive, Sn was 90.9%
and Sp 75.8%. If equivocal scans were considered negative, Sn was 77.3% and Sp 98.9%. 55/135 (40.7%) patients under-
went TAB and/or US (27 TAB, 33 US, 5 both TAB and US) as an additional investigation to PET/CT. 13/55 (23.6%) in this
cohort had equivocal PET/CT scans, and 11/13 of the additional test (TAB/US) results matched the clinical diagnosis. In
the total cohort, TAB had a Sn of 42.9% and Sp of 100%, and US had a Sn range of 53.3% to 66.7% (dependent on
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treatment of the 2 equivocal US) and Sp of 88.9%. For the 34 patients with positive PET/CT scans and a clinical diagnosis of
M-LVV, significant FDG uptake was most commonly reported in the supra-aortic (88.2%), followed by cranial (55.9%), aortic
(52.9%) and infra-aortic (23.5%) regions.

Table 1: Patient baseline characteristics Values are number (%) of patients, except where indicated otherwise PMR = polymyalgia rheumatica TAB
= temporal artery biopsy US = vascular ultrasound temporal +/- axillary arteries High dose glucocorticoid use = prednisone ≥40mg oral daily or
methylprednisolone ≥500mg IV daily M-LVV = medium-large vessel vasculitis

Table 2: Overall interpretation of PET/CT compared to clinician final diagnosis

Table 3: PET/CT performance analysis for clinician final diagnosis of M-LVV, M-LVV = medium-large vessel vasculitis PPV = positive predictive
value NPV = negative predictive value CI = confidence interval AUC = area under the receiver operating curve
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Conclusion: This is the largest real-world study of combined cranial and large vessel PET/CT as a first-line test for GCA.
PET/CT had good diagnostic performance with sensitivity ranging from 77.3 to 90.9%, and specificity 75.8 to 98.9% for a
clinician diagnosis of active M-LVV, dependent on treatment of equivocal scans. TAB and/or US can be used as ancillary
tests to help confirm a diagnosis when PET/CT is indeterminate or discordant with the clinical presentation.

Disclosure: K. Port: None; I. Ho Shon: None; S. Ayesa: None; R. Langford: None; O. Bennett: None; A. Csillag:
None; S. Fredericks: None; L. Palacios-Derflingher: None; E. Wegner: None; A. Sammel: None.
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Background/Purpose: Patients with giant cell arteritis (GCA) have an increased risk of developing thoracic aortic aneu-
rysms. Retrospective studies have shown that 18F-fluorodeoxyglucose (FDG) uptake in large vessels at diagnosis increases
the risk of developing aortic complications during follow-up. The aim of this study was to prospectively evaluate the associ-
ation between FDG uptake in large vessels at diagnosis and the evolution of aortic diameter and volume in GCA patients.

Methods: GCA patients who have had FDG positron emission tomography (PET) imaging at diagnosis ≤3 days after initia-
tion of glucocorticoids and who were prospectively followed for ≥2 years were included. PET scans were semi quantitatively
scored (0-3) at 7 vascular areas and a total vascular score (TVS) was calculated, ranging from 0 to 21. PET scans were

Table 1: Evolution of the aortic diameters (in mm) and volumes (in cm3) in 5 years in patients with (PET positive) and without (PET negative) FDG
uptake ≥ grade 2 in any large vessel. The linear mixed models were adjusted for age, sex, AORTA score, CT or PET/CT scan, and intravenous con-
trast. Abbreviations: 95% CI, 95% confidence interval; CT, computed tomography; FDG, fluorodeoxyglucose; PET, positron emission tomogra-
phy

3269



considered positive in case of FDG uptake ≥ grade 2 in any large vessel. Patients underwent computed tomography
(CT) imaging at diagnosis and yearly thereafter for a maximum of 10 years. The association between vascular FDG uptake
and aortic dimensions was estimated by linear mixed effect models with random intercept and slope in time adjusted for
age, sex, AORTA score, CT or PET/CT scan and intravenous contrast. The ascending aorta, aortic arch, and descending
aorta were considered aneurysmatic when the diameter was ≥45, ≥40, and ≥35 mm, respectively.

Results: Hundred patients (mean age 70 years, 68% females) were included, of which 74 (74%) had FDG uptake ≥ grade
2 in any large vessel. The 2022 ACR/EULARGCA criteria were fulfilled in 89 (89%) patients. Median follow-up was 80months
(IQR 47-110). The increase in ascending and descending aortic diameter and in thoracic aortic volume was higher in patients
with a positive PET scan compared to those without (difference in 5-year progression 1.53 mm [95%CI 0.36-2.70 mm],

Figure 1: Linear mixed model analysis of the association between the total vascular score and the evolution in aortic dimensions. The x-axis repre-
sents the time (in years) since the diagnosis. The y-axis represents the size of the aorta: A. volume of thoracic aorta (in cm3), B. diameter of ascend-
ing aorta (in mm), C. diameter of aortic arch (in mm), D. diameter of descending aorta (in mm), E. volume of abdominal aorta (in cm3), F. diameter of
suprarenal aorta (in mm), G. diameter of juxtarenal aorta (in mm), and H. diameter of infrarenal aorta (in mm). The lines and bands represent the
mean trajectory and 95% confidence interval of each subgroup. The red solid line represents the first quartile of the total vascular score, the blue
dotted line the median and the green dashed line the third quartile. The linear mixed models were adjusted for age, sex, AORTA score, CT or
PET/CT scan, and intravenous contrast. Abbreviations: CT, computed tomography; PET, positron emission tomography; TVS, total vascular
score
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1.22 mm [95%CI 0.28-2.16 mm] and 20.29 cm3 [95%CI 4.07-36.57 cm3], respectively) (Table 1). These thoracic aortic
dimensions were also significantly associated with TVS (Figure 1). FDG uptake was not associated with an increase in
abdominal aortic diameters nor volume. Patients with a positive PET scan had a higher risk of developing thoracic aortic
aneurysms (aHR 13.61, 95%CI 1.63-113.50) with a median time since diagnosis of 40 months (IQR 18-61). Thoracic aortic
aneurysm developed in 13 of the 15 (87%) patients in a region with elevated FDG uptake at diagnosis. Two patients with high
TVS (15 and 16) needed surgery for ascending aortic aneurysm.

Conclusion: Higher TVS was associated with greater yearly increase in thoracic aortic dimensions. Vascular FDG uptake at
diagnosis was an independent risk factor for developing thoracic aortic aneurysm in GCA patients. Performing PET imaging
at diagnosis may help to estimate the future risk of aortic aneurysm formation. Follow-up of aortic dimensions may be war-
ranted in patients with thoracic aortic FDG uptake or high TVS.

Disclosure: L. Moreel: None; W. Coudyzer: None; L. Boeckxstaens: None; A. Betrains: None; G. Molenberghs:
None; S. Vanderschueren: None; E. Claus: None; K. Van Laere: None; D. Blockmans: None.
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Background/Purpose: Imaging recommendations for primary large vessel vasculitis (LVV) were developed in 2018. Several
new studies have emerged since then, and an update of the original statements was required. The objective of this project
was to update the recommendations for the use of imaging in LVV.

Methods: A systematic literature review update was performed to retrieve new evidence on ultrasound (US), magnetic res-
onance imaging (MRI), computed tomography (CT) and [18F]-fluorodeoxyglucose positron emission tomography
(FDG-PET) for diagnosis, monitoring and outcome prediction in LVV. The task force consisted of 24 physicians, health pro-
fessionals and patients from 14 countries.

Results: Three overarching principles and eight recommendations were agreed (Table 1). Compared to the 2018 version,
US is now recommended as first line imaging test in all patients with suspected GCA, and axillary arteries should be included
in the standard examination. As an alternative to US, cranial and extracranial arteries can be examined by FDG-PET or MRI.
For Takayasu arteritis, MRI is the preferred imaging modality; CT or FDG-PET are alternatives. Although imaging is not rou-
tinely recommended for follow-up, US, FDG-PET or MRI may be used for assessing vessel abnormalities in LVV patients with
suspected relapse, particularly when laboratory markers of inflammation are unreliable. MRA, CTA or US may be used for
long-term monitoring of structural damage, particularly at sites of preceding vascular inflammation.

Conclusion: The 2023 recommendations provide up-to-date guidance for the role of imaging in the diagnosis and assess-
ment of patients with (suspected) LVV.

Disclosure: C. Dejaco: AbbVie/Abbott, 2, 5, 6, Amgen, 6, Eli Lilly, 2, 6, Galapagos Pharma, 2, 6, Janssen, 1, Novartis,
2, 5, 6, Pfizer, 6, Sparrow, 2; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5,
Sanofi, 2, UCB Pharma, 2, 5; M. Bond: AbbVie/Abbott, 5; P. Bosch: Janssen, 6, 12, Congress fees, Pfizer, 5;
C. Ponte: None; S. Mackie: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 3, 12, Investigator, National
Institute for Health and Care Research, 5, 12, investigator on STERLING-PMR trial, funded by NIHR; patron of the char-
ity PMRGCAuk, Pfizer, 2, 6, Roche, 2, 6, 12, Support from Roche/Chugai to attend EULAR2019 in person, Sanofi, 2, 12,
Investigator, Sparrow, 12, Investigator, UCB and Novartis, 6, Vifor, 6; T. Bley: None; D. Blockmans: None; S. Brolin:
Novartis, 5; E. Bolek: None; R. Cassie: None; M. Cid: AbbVie/Abbott, 1, 2, 6, AstraZeneca, 1, GSK, 1, 2, 6, Kininksa

Table 1. Recommendations for the use of imaging in large vessel vasculitis in clinical practice
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Background/Purpose: In recent years, ultrasound has become a standard tool in the diagnosis of giant cell arteritis (GCA).
Typical findings are increased intima media thickness (IMT) of the temporal and other arteries, caused by inflammation. To
date, only few studies evaluated the role of ultrasound in follow-up and monitoring of GCA. 1,2 The purpose of this study
was to prospectively evaluate changes of IMT of cranial and extra-cranial arteries during a 12-month follow-up of newly diag-
nosed GCA patients.

Methods: We prospectively enrolled patients with a new diagnosis of GCA who received glucocorticoid (GC) therapy up to
seven days. Patients underwent ultrasound examinations of the axillary, carotid, vertebral, facial, and temporal arteries. IMT,
total number of affected arteries, and the Omeract GCA ultrasonography score (OGUS)3, alongside laboratory parameters,
current GC dose, and GCA symptoms were evaluated at baseline, after three, six, nine and 12 months. Additionally, a
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subgroup of patients underwent weekly exams during the first 100 days. We conducted further sub-analyses to compare
ultrasound findings between patients with GCA versus GCA plus polymyalgia rheumatica (PMR), and between patients
receiving GC therapy only and those receiving GC plus tocilizumab.
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Results: Fifty patients were enrolled, 36 completed the 12-months follow-up. The cohort consisted of 23 (46%) females at a
mean age of 73.6 years (SD ±8.3). The mean GC intake at baseline was 130 mg (SD ±266) at a mean of 1.7 days (SD ±2.5).
In 18 patients, up to weekly exams were performed. Figure 1 displays the changes in mean IMT of all examined arteries in the
first 100 days. The mean IMT of the axillary and temporal artery were normal after seven and 50 days, respectively. After six
months, mean IMT of all examined arteries and OGUS were below published cut-off values.3,4,5 During the follow-up period,
we observed a significant and consistent decrease in mean IMT, total number of affected arteries and OGUS (Table 1 and 2).
After termination of GC therapy, follow-up visits were continued and no increase of ultrasound parameters was observed.
Additionally, we found no significant differences in the reduction of these parameters between patients with GCA only and
those with GCA and polymyalgia rheumatica (PMR), as well as between patients receiving GC therapy only and those receiv-
ing additional tocilizumab therapy.

Conclusion: IMT, OGUS and the total number of affected arteries decreased significantly over a 12-months follow-up period
under GC with/without immunosuppressive treatment. In the first 100 days, the mean IMT of the axillary artery was found to
decrease the fastest, while the mean IMT of the temporal artery was elevated for up to 50 days. Especially, the parameters did
not increase after end of GC therapy. Our study underlines the important role of ultrasound examinations in monitoring of GCA.

References:

1. Bosch P et al., Therapeutic advances in musculoskeletal disease 2021; 13:1759720X21998505.
2. Ponte C et al., Ann Rheum Dis 2021; 80(11):1475–82.
3. Dejaco C et al., Ann Rheum Dis 2022.
4. Schäfer VS et al., Rheumatology (Oxford) 2017; 56(9):1479–83.
5. Ješe R et al., Rheumatology (Oxford) 2021; 60(3):1346–52.
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Novartis, 1, 6, Pfizer, 6, Sparrow, 1; P. Karakostas: None; C. Behning: None; P. Brossart: None; V. Schäfer: None.
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Optic Nerve Sheath Measurement as a Disease Activity Biomarker in
Giant Cell Arteritis

Carolyn Ross1, Stephanie Ducharme-Benard2, Samer Hussein3, Rosalie-Selene Meunier3, Christian Pagnoux4 and Jean-
Paul Makhzoum1, 1Vasculitis Clinic, Canadian Network for Research on Vasculitides, Hopital du Sacre-Coeur de
Montreal, Montreal, QC, Canada, 2Vasculitis Clinic, Hopital du Sacre-Coeur de Montreal, Montreal, QC, Canada,
3Vasculitis Clinic, Hopital du Sacre-Coeur de Montreal, Montreal, QC, Canada, 4Mount Sinai Hospital, Toronto, ON,
Canada

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Vasculitis – Non-ANCA-Associated & Related Disorders I: Imaging
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Recently, optic nerve sheath (ONS) enhancement using contrast-enhanced magnetic resonance
imaging of the brain and orbits was observed in most patients with biopsy-proven GCA. In addition, we recently showed that
ONS diameter (ONSD) and ONS thickness (ONST) measured by ultrasound are increased in patients with new-onset, active
GCA. The objective of this study is to assess whether ONSD and ONST measurements improve when clinical remission is
achieved in patients with GCA.
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Methods: A prospective inception cohort study was conducted at the vasculitis clinic of Sacre-Coeur Hospital, in Montreal,
Canada, from June 2022 to January 2023. Patients who had an optic nerve (ON) ultrasound at GCA diagnosis as part of a
previous cross-sectional study were approached. Participants in clinical remission after 3 months of therapy were included if
(1) ON ultrasound had successfully been performed at the time of GCA diagnosis, (2) GCA was confirmed on color doppler
ultrasound (CDUS) of temporal/axillary arteries, (3) they satisfied the 2022 ACR/EULAR classification criteria for GCA.

At month 3, a standardized clinical assessment, bloodwork, CDUS of temporal/axillary arteries and ON ultrasound were per-
formed. ON ultrasound was performed by the same investigator at diagnosis and month 3, unblinded to clinical information.
Ultrasound measurements were performed for both eyes, 3mm distal to the posterior aspect of the ocular globe. Optic nerve
sheath diameter (ONSD, includes ON and its sheath) and optic nerve diameter (OND) were measured. Optic nerve sheath
thickness (ONST) was obtained by subtracting OND from ONSD.
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Descriptive statistics for baseline characteristics and paired sample t-test were performed to assess the mean difference in
OND, ONSD, and ONST between diagnosis and month 3. One-Way ANOVA was used to explore the association between
clinically persistent vision defect at month 3 and ON ultrasound measurements.

Results: Nine patients with a diagnosis of GCA were included in our study. The median age at disease onset was 79 years
(interquartile range (IQR) of 79 – 82 years) and 7 patients were males. All patients were in clinical remission at month 3. GCA
characteristics and therapy at diagnosis and month 3 are presented in table 1.

There was strong evidence that the mean ONSD and ONST measured in millimeters were lower at month 3 (clinical remis-
sion) than at diagnosis (active GCA) for both eyes (table 2, figure 1). Furthermore, in 7/9 patients, ONSD decreased below
4.5mm (considered normal in healthy adults). As anticipated, OND measurements did not vary between diagnosis and
month 3. There was no evidence of an association between persistent vision defect at month 3 and mean difference in
ONSD and ONST measurements.

Conclusion: In patients with active, new-onset GCA, we demonstrated that ONSD and ONST measured on ultrasound
improved with therapy. Thus, ONSD and ONST may be dynamic biomarkers in GCA and allow detection of disease relapse.
These findings and hypothesis will be addressed in a larger, longer prospective trial (ClinicalTrials.gov id: NCT05749094).

Disclosure: C. Ross: None; S. Ducharme-Benard: None; S. Hussein: None; R. Meunier: None; C. Pagnoux: Astra-
Zeneca, 1, 2, 6, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 2, 5, 6, Pfizer, 5, Roche, 2; J. Makhzoum: None.
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Beneficial Effect of Temporary Methotrexate Interruption on B and T Cell
Responses upon SARSCoV-2 Vaccination in Patients with Rheumatoid
Arthritis or Psoriatic Arthritis

Esther Vicente Rabaneda1, Pedro Martínez-Fleta2, Ana Triguero-Martínez2, Emilia Roy3, Miren Uriarte-Ecenarro4,
Francisco Gutiérrez-Rodríguez4, Patricia Quiroga4, Ana Romero4, Nuria Montes2, Laura Esparcia Pinedo2, María
Aranzazu Alfranca2, Rosario Garcia-Vicuna5, Francisco S�anchez-Madrid2, Isidoro Gonz�alez-Álvaro4 and Santos
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Background/Purpose: Previous published works have raised the concern that methotrexate (MTX) might have a negative
effect on immune response upon vaccine administration. At the beginning of the COVID-19 vaccination campaigns, there
were controversial opinions regarding the possibility of temporary interrupting immunomodulatory treatments in rheumatic
patients.

The objective of this study was to evaluate B and T cell responses in patients with rheumatoid arthritis (RA) or psoriatic arthri-
tis (PsA) after 1 or 2 weeks of MTX withdrawal following each COVID-19 vaccine dose and compare them with that of those
who maintained MTX unchanged.

Methods: This is a single-centre, randomised, prospective study. Adult RA and PsA patients treated with MTX were
recruited and randomly assigned to 3 groups: MTX-maintenance (n=72), MTX-withdrawal for 1 week (n=71) or MTX-
withdrawal for 2 weeks (n=73) after each vaccine dose. Samples were collected before and 30 days after complete vaccina-
tion in 2021. Multi-antigen cytometric bead array assays to detect specific antibodies to several SARS-CoV-2 antigens and
ELISPOT assays measuring interferon (IFN)-γ and interleukin (IL)-21 were performed. Multivariable analyses were used to
control the effect of possible confounding variables.

Results: The study population consisted of 216 patients (178 RA and 38 PsA), of which 47 had COVID-19 before vaccina-
tion. Participants were vaccinated with BNT162b2 (71%), ChadOX-1-S (14%), mRNA-1273 (6%) and Ad26.COV2.S (9%).
Population characteristic are shown in Table 1. The types of COVID vaccines, the vaccine protocols and the occurrence of
COVID, prior and after vaccination, as well as the differences of these variables across groups are shown in Table 2. MTX
withdrawal in patients without previous COVID-19 was associated with higher levels of anti-RBD IgG (p=0.01) and neutralis-
ing antibodies (p=0.004), especially in the 2-week withdrawal group and with higher IFN-γ secretion upon stimulation with
pools of SARS-CoV-2 S peptides (p< 0.001). Interestingly, no significant differences in the number of RA/PsA relapses were
detected across groups (Table 2).

Conclusion: Our data indicate that a brief MTX interruption following COVID-19 vaccination doses in patients with RA or
PsA improves humoral and cellular immune responses, without significant increase of relapses, especially in patients without
previous infection.
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L. Esparcia Pinedo: None; M. Alfranca: None; R. Garcia-Vicuna: None; F. S�anchez-Madrid: None; I. Gonz�alez-

Álvaro: None; S. Castañeda: None.

All categorical variables are expressed as absolute count (percentage) and quantitative variables as median (IQR). Statistical significance was
determined by using ANOVA or Kruskal Wallis for quantitative and chi-square or Fisher exact test for qualitative variables. #Other non-Caucasian
ethnicities included: Hispanic, Arabian and 1 Afro-American. MTX, methotrexate; ; MTX-m, methotrexate maintenance; MTW-1ww, 1 week of
MTX withdrawal; MTX-2ww, 2 weeks of MTX withdrawal; DAS28, disease activity score in 28 joints; CRP, C-reactive protein; DMARDs,
disease-modifying antirheumatic drugs; csDMARDs, conventional synthetic DMARDs; tsDMARDs, targeted synthetic DMARDs; GC, glucocorti-
coids; COVID-19, coronavirus disease 2019 caused by the SARS-CoV-2 virus; RA, rheumatoid arthritis; PsA, psoriatic arthritis.

All categorical variables are expressed as absolute count (percentage) and quantitative variables as median (IQR). Statistical significance was
determined by using ANOVA or Kruskal Wallis for quantitative and chi-square or Fisher exact test for qualitative variables. MTX, methotrexate;
MTX-m, methotrexate maintenance; MTW-1ww, 1 week of MTX withdrawal; MTX-2ww, 2 weeks of MTX withdrawal; RA, rheumatoid arthritis;
PsA, psoriatic arthritis.
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Background/Purpose: Black/African American people with lupus (PWL) experience greater disease prevalence and sever-
ity than White PWL. The need for more racial and ethnic diversity amongst lupus clinical trial (CT) participants is needed as
there continues to be a high level of unmet medical need within this population. Lack of trust has been found to negatively
influence Black/African American participation in CT that contributes to higher perceptions of bias and racism among this
population. Peer-to-peer models such as CDC’s Popular Opinion Leader (POL) has been shown to be effective in building
trust and confidence within the community while empowering PWL to take leadership roles in communicating the impor-
tance of diversifying CT participation.

Methods: The Lupus Conversations Program, an evidence-based curriculum based on the POLmodel, aims to improve the
awareness of lupus CT, increase knowledge of the CT process as well as addressing barriers, facilitators, and mediators to
CT participation such as structural racism in research among Black/African American PWL. This model was adapted and
employed through virtual and in-person training sessions for Lupus Research Action Network (LRAN) members with goals
of increasing knowledge, confidence, and intent to engage in peer-to-peer outreach opportunities to discuss the importance
of participation in lupus CT among Black/African American PWL. A retrospective pre-post survey was developed to assess
participant demographics and increases in CT knowledge and awareness of trials, self-efficacy, and confidence to share CT
information with peers, and examine training satisfaction.

Results: LRAN members participated in one of two trainings in September 2022 (n=40) and April 2023 (n= 27). Almost all
LRAN survey respondents identified as female. The average age of participants was 42 (n=63). Over two-thirds of the train-
ing participants identified as Black/African American. Almost a quarter identified as White, 12% as Hispanic, Latino or

Race and Ethnicity of LRAN Training Participants
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Spanish origin, 6% as Asian or Pacific Islander, and 2% as Native American. LRANmembers resided in 12 states. Over 90%
of LRAN members reported satisfaction with LRAN training content, facilitation, and engagement. Sixty percent reported an
increased understanding of CT needs and barriers to enrollment among racial and ethnic minority PWL. Eight out of ten
increased their understanding of CT and racism and increased their awareness of lupus CT and outreach markets. Nearly
all participants increased their commitment to diversifying CT participation for PWL, confidence in connecting target popu-
lation with lupus CT information and resources, and behavioral intention to engage their community through outreach to
racial and ethnic minority PWL to connect them to information and resources related to lupus CT.

Changes in confidence, commitment, and behavioral intentions for diversifying minority participation in CT

Overall LRAN Training Performance Measures
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Conclusion: An adapted, community-based POL model can be used to increase awareness of and commitment to diver-
sifying participation in lupus CT among Black/African American PWL. Further research is needed to determine the degree
to which a peer-to-peer education module may reduce disparities in CT participation among Black/African American PWL.
Existing level of CT knowledge must be considered when developing patient-centered content.

Disclosure: M.Miller: None; S. Slan: None;R. Ramsey-Goldman: Ampel Solutions, 2, Calabetta, 2, Exagen, 2, Immu-
nocor, 6; R. Sneed: None; C. Feldman: BMS Foundation, 5, Curio Bioscience, 12, My husband is one of the founders
and will receive equity (but has not received anything to date)., OM1, Inc., 2, Pfizer, 5; P. Wildman: None; T. Justin:
None; L. Oberholtzer: None; J. Buie: None.
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Background/Purpose: Knee osteoarthritis (OA) is a leading cause of functional limitation (FL) in older adults, with difficulty
climbing stairs often the first-reported limitation. Overall increased difficulty with stair climbing is associated with greater risk
of developing FL and receiving a knee replacement (KR). However, little is known about the relation of the direction of stair
climbing difficulty (ascending or descending) with the development of knee OA-related outcomes. Therefore, the purpose
of this study was to examine the relationship of difficulty ascending and descending the stairs with incident FL and KR in
adults with or at high risk for knee OA.

Methods: We used data from the Osteoarthritis Initiative (OAI). Stair climbing difficulty was assessed at baseline (BL) using
two questions from the WOMAC: 1.) What degree of difficulty do you have with ascending stairs? and 2.) What degree of
difficulty do you have with descending stairs? Choices included: none, mild, moderate, severe, extreme. A 4-level exposure

Figure 1: Kaplan-Meier survival curves for functional limitation by stair climbing difficulty group.
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combining difficulty with ascending and descending stairs was created: no difficulty with either, difficulty with ascending only,
difficulty with descending only, difficulty with both ascending and descending. FL was defined as walking speed < 1.22 m/s
over 20 meters and was collected at BL, 12-, 24-, 36-, 48-, 72-, and 96-month follow-up. 1.22 m/s has been previously
used to represent poor function. KR was defined as any type of KR and was collected from the BL visit until 10 years later.
Separate analytic samples were used for each outcome and only included those without the outcomes at BL. We produced
Kaplan-Meier survival curves for cumulative incidence of FL and KR and used Cox proportional hazards regression to calcu-
late hazard ratios (HR) and 95% confidence intervals (CI), adjusted for age, sex, BMI, race, radiographic knee OA, VAS pain,
and presence of comorbidity.

Results: 2866 participants (mean age = 60.3 years old, 53.8% female, mean BMI = 28.1 kg/m2) were included in the FL
sample and 4523 participants (mean age = 61.3 years old, 58.3% female, BMI = 28.7 kg/m2) were included in the KR sam-
ple. 957 participants developed FL (Figure 1) and 438 participants received a KR (Figure 2) during follow-up. Compared to
those without any difficulty ascending and descending stairs, those with difficulty in both ascending and descending stairs
were at a 44% greater hazard of FL and a 132% greater hazard of KR, those with only difficulty ascending but not descend-
ing stairs were at a 7% greater hazard of FL and a 64% greater hazard of KR, and those with only difficulty descending but
not ascending stairs were at a 10% greater hazard of FL and a 40% greater hazard of KR (Table 1).

Conclusion: Adults with knee OA who have any amount of difficulty with both ascending and descending stairs are at
greater risk of developing both walking speed FL and receiving a KR compared to those with no difficulty. Self-reported stair
climbing difficulty may be useful as a functional vital sign for identifying those at early risk for FL and KR and in need of further
evaluation and treatment.

Disclosure: J. Jakiela: None; T. Bye: None; S. Liles: None; D. White: Viatris, 6.

Figure 2: Kaplan-Meier survival curves for knee replacement by stair climbing difficulty group.

Table 1: Hazard ratios (HRs) & 95% confidence intervals (95% CIs) for walking speed functional limitation and knee replacement by stair climbing
difficulty group.
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A Peer Health Coached Resilience-Based Energy Management Program
Was Effective in Improving Fatigue and Other Outcomes in People with
Systemic Sclerosis: Results of a Randomized Controlled Trial
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Alexandra Harper3, Suiyuan Huang2, Gina Jay2, Shannen Bolde2 and Dinesh Khanna2, 1University of Michigan, Plymouth,
MI, 2University of Michigan, Ann Arbor, MI, 3University of Michigan, Ypsilanti Charter Twp, MI
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Background/Purpose: Systemic sclerosis (SSc), a rare autoimmune condition, has a high chronic symptom burden that
can have dramatic, life-altering effects on function and quality of life. Fatigue is one of the most problematic symptoms. Pain,
depression, and social isolation are also potential contributors to fatigue and reduced quality of life. Our team developed a

Table 1. Baseline Characteristics of the Study Participants (N = 173)
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resilience-based energy management program (called RENEW) designed to be delivered through a website or app. Trained
peer health coaches, who also have SSc, provided health coaching during regular online sessions over a 12-week period.
This study examined whether participants in the RENEW program had clinically important improvements in fatigue, pain
interference, depressive symptoms, and resilience.

Methods: In this randomized controlled trial (NCT04908943), participants were assigned to either RENEW or a wait list con-
trol group in a 2:1 ratio. Participants were ≥18 years old with doctor-diagnosed SSc of any subtype. Eligible participants had
moderate to severe fatigue (≥4 on the Fatigue Severity Scale). The RENEW program included a comprehensive educational
website and app with instructions for goal setting around specific topics plus 9 one-on-one health coaching sessions via
Zoom over 12 weeks. The primary outcome was fatigue (assessed by PROMIS FACIT-Fatigue). Secondary outcomes were
PROMIS measures of pain interference and depressive symptoms, and Connor-Davidson Resilience Scale. Outcomes were
assessed at baseline, 6 weeks, and 12 weeks. Intent-to-treat linear mixed models were used to assess group differences
over time, controlling for age, sex, race, SSc subtype, SSc duration, and baseline values of each outcome. A three-way inter-
action with group, time, and SSc duration was examined in each model.

Results: Among 173 participants (mean age 54.5 years ± 11.7), most were female (93%) and White (85%). 47% had diffuse
SSc, and 57% had early SSc duration (≤5 years diagnosed) (Table 1). At 12 weeks, participants in RENEW had significantly
reduced fatigue compared to controls (β=-5.1, 95% CI: -7.2 to -2.9; p < 0.001), which was considered clinically meaningful (
>3 point change). Participants also had significantly improved pain interference (β=-2.6, 95%CI -4.9 to -0.4; p = 0.021), depres-
sive symptoms (β=-3.8, 95%CI: -6.2 to -1.5; p = 0.002), and resilience (β=2.9, 95%CI: 1.2 to 4.5; p < 0.001) compared to con-
trols (Figures 1 & 2). Within the RENEW group, fatigue and pain at 12 weeks were found to be significantly moderated by SSc

Figure 1. Fatigue and Pain Interference Change Scores by Group

Figure 2. Depressive Symptoms and Resilience Change Scores by Group
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duration. Participants with ≤ 1 year SSc duration had significantly reduced fatigue compared to those with >5 year SSc duration
(β=-3.1, 95% CI: -5.9 to -0.3; p = 0.032). Participants with 2-5- year SSc duration had significantly reduced pain compared to
those with >5 year SSc duration (β=-4.2, 95% CI: -7.0 to -1.4; p = 0.004). No other three-way interaction effects were found.

Conclusion: A remotely-delivered, peer health coached energy management program had positive effects on fatigue and
other outcomes, particularly in early diagnosed patients. This program has the potential for broad scalability to assist with
SSc symptom management.

Disclosure: S. Murphy: None; Y. Chen: None; M. Alore: None; S. Hicks: None; A. Pape: None; A. Hassett: None;
A. Kratz: American Psychological Association, 12, Editor, Happify/Twill, 2; D. Whibley: None; A. Harper: None;
S. Huang: None; G. Jay: None; S. Bolde: None; D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfi-
zer, 5, Prometheus, 2.
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Background/Purpose: This study evaluated the usability (user performance and satisfaction) of an Instagram-based edu-
cational and interactive program promoting physical activity among young people living with juvenile idiopathic arthritis (JIA).

Methods: A descriptive qualitative study design was used. A convenience sample of adolescents and young adults (13 to
25 years) with JIA (n = 28; mean age = 18.69, SD=± 2.28 years) was recruited from arthritis-patient organizations, rehabilitation,
and hospital centers to participate in two iterative cycles of online (Zoom platform) semi-structured interviews. The audio record-
ings of the interviews were transcribed verbatim, sorted, organized, and coded using the MAXQDA 11 software. The interview
questions were grouped into 10 main categories including: 1. Privacy and Safety, 2. Design Aesthetics, 3. Functionalities,
4. Organization of the program, 5. Content of page, 6. Motivating factors, 7. Willingness to follow the program, 8. Language dis-
play (preferences),9. Suggestions for improvement to the JIActiv program and 10. Willingness to recommend the program.

Results: All participants used a computer, a smartphone or a tablet to access and navigate the JIActiv program. Overall,
participants did not report any significant concerns about privacy and safety while using the JIActiv program. Participants
provided positive feedback regarding the program’s user-friendly navigation and appealing visual design. Most participants
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reported that the featured information was relevant and of good quality. They appreciated the structure of the intervention
program (overall length of the program, frequency of posts and weekly time requirements). The interactive features support-
ing group-based activities were highly appreciated as they offered opportunities to communicate and share information and
experiences with peers. Peer interactions and the opportunity to communicate with healthcare providers were identified as
motivating factors to use the JIActiv program. Some participants suggested shortening the videos length and presenting
English and French content on separate Instagram pages, however this was not identified as a barrier to the use of the pro-
gram. Participants suggested some minor modifications to the program. Based on these, modifications were implemented
after each cycle if semi-structured interviews including edits to the informational videos to facilitate navigation.

Conclusion: Findings showed that the JIActiv program demonstrated good usability. This testing has allowed us to optimize
end users’ (young people with JIA) ability to access, to navigate, to understand and to implement the informational content
and practical strategies featured through this program in a culturally competent, efficient and satisfying manner.

Disclosure: Z. Ahmadian Sangkar: None; F. Bagayogo: None; K. Cristea: None; C. Duffy: None; J. Stinson: None;
K. Toupin April: None; M. Gibbon: None; M. Boulet: None; É. Bolduc: None; A. Alilou: None; S. Ahmed: None;
C. Auger: None; L. Proulx: AbbVie/Abbott, 5, ESDC, 5, IMC, 5; A. Sirois: None; S. Cavallo: None.
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Session Date: Monday, November 13, 2023
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Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Patient and public involvement (PPI) is gaining increasing recognition as important to ensure
research is relevant and to reduce avoidable research waste. Active collaboration between patients and researchers in
development and implementation of scientific projects is important to ensure a good match between patient’s priorities
and the scientific focus in research, contribute to more patient-oriented medical research agendas, enhance patient friendly
design of research projects, and creating support for implementation. Bemden et al. in BMJ Rheumatology - states that
“Patient and public involvement in rheumatic and musculoskeletal research is an idea whose time has firmly come"
(2023) 7:12.

Interest in improved PPI also stems from knowledge that 85% of all research funds are avoidably wasted (Chalmers, Glas-
ziou, Lancet 2009). Identifying knowledge gaps in partnership with end users of medical research, in this case both clinicians
and patients, can help reduce research waste.

PPI can be most effective when used to identify and prioritise knowledge gaps for producing new research projects - so that
patients are effectively involved in the early planning stages of new projects, but this process can be time consuming and
complicated.
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Organising effective PPI processes to ensure value for all parties and increase effectiveness of research funds, requires new
systems and structures to be developed and tested. The James Lind Alliance initiative has developed methods for Priority
Setting Partnerships that ensure real engagement.

Methods: To identify key questions most relevant for patients with RMDs, a priority-setting project was conducted using
methods established by the James Lind Alliance (JLA)4. A steering group comprised of patients and multidisciplinary clini-
cians led the process. 239 questions were first gathered from patients living with RMDS who were members of five collab-
orating RMD patient organisations. The questions covered six broad themes including diagnosis, treatment, aetiology,
symptoms and comorbidities, healthcare systems and daily life.

After rejecting out-of-scope submissions, removing duplicates, and merging similar questions, 56 questions remained and
were included in a web-based ranking survey distributed to more than 40,000 patient organisation members.

5346 individuals responded to the survey, the results of which were used to generate a shortlist of 20 questions in line with
the James Lind Alliance methodology. Fourteen patient representatives from all 5 organisations were then brought together
for a final prioritising workshop in Oslo, Norway September 2022.

Results: The result of the workshop was a consensus on a final ranked list of questions, including the top ten priorities for
future research.

The top ten identified priorities (panel) reflect patients’ leading concerns around uncertainties in the field of RMDs. These
concerns were thematically focused primarily on understanding symptoms and improving treatments.

Conclusion: The identified priorities are intended to provide a platform for ensuring responsiveness of future research activ-
ity and funding to questions that are most important for people living with RMDs.

Disclosure: a. Fryxelius: None; A. Martinsen: None; I. Løchting: None; L. Hartford Kvæl: None; A. Lunestad: None;
A. Bergland: None; K. Storheim: None.

Table: Top ten research priorities for RMDs
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SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Juvenile Dermatomyositis (JDM) is a rare multisystem autoimmune condition that involves
complex immune responses in both innate and adaptive compartments. Currently, we have a limited systems-level under-
standing of how cellular immunophenotypes functionally cooperate and are dysregulated in JDM. Increasing knowledge of

Fig. 1: A) Table showing samples included from JDM donors (n=15) and HCs. Some patients with JDM have longitudinal samples with a change in
disease activity level included. B) UMAP reduction showing major immune cell types in peripheral blood samples annotated based on canonical
markers. C) Overview of the DECIPHERseq workflow. Briefly, major cell types are subsetted and reduced via non-negative matrix factorization
(NMF) into a set of GEPs defined by gene loadings quantifying the contribution of individual genes to that GEP and cell loadings quantifying how
strongly expressed that GEP is in each cell. Cell loadings are averaged per PBMC sample and pairwise correlations are calculated between all
the programs to identify co-varying GEPs. D) Heatmap showing 6 "blocks" (Modules 1-6) identified by DECIPHERseq from all pairwise correlations
of GEPs across 6 major cell types. GEPs are clustered into modules using a Constant Potts Model for community detection, with isolated GEPs
filtered out (greyscale).
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the immune regulatory networks associated with JDM could lead to identification of precision treatment strategies and
biomarkers.

Methods: We used multiplexed single cell RNA sequencing to profile 27 peripheral blood samples from JDM patients (n=15,
samples=22) and healthy pediatric controls (n=5, HCs). We performed standard processing, dimensional reduction, and clus-
tering steps to identify 6 major cell types (B, CD4T, CD8T, gdT, NK & Myeloid). We applied an unsupervised network inference
method, DECIPHERseq, which uses non-negative matrix factorization to identify coordinated regulatory networks of functional
gene expression programs (GEPs) across cell types and community detection to identify hubs or ‘modules’ of GEPs. The net-
work was annotated using 1) gene set enrichment analysis to identify pathways overrepresented in each program and 2) the
DECIPHERseq enrichment method, which relies on resampling to identify gene sets enriched within modules compared to
the rest of the network. To determine JDM disease activity-associated changes in network structure, we performed ANOVA
on mean patient expression of GEPs between treatment-naive (TN), active, and inactive JDM, and HC samples.

Results:We analyzed�110,000 cells. DECIPHERseq inferred a network of 76 activity programs that formed 6 modules. All
modules contained multiple cell types, highlighting that biological processes are coordinated across many cell types in JDM.
Module enrichment analysis revealed consensus biological themes for each GEP hub. Module 1 was enriched in type I IFN
responses and many programs in this module were increased in TN-JDM, as expected. Several disease-associated pro-
grams were highly correlated to this central IFN hub suggesting these cell-specific responses may be either up or down-
stream of IFN signaling. These included NK12, a proliferative NK program (MKI67, HIST1H1B); gdT4, a cytotoxic Th1

Fig. 2: A) Force-directed network graph (top) constructed from correlated GEPs in PBMCs from JDM patients and healthy controls, where strongly
positively correlated programs appear closer and strongly anti-correlated programs appear further apart. Nodes represent biological activity pro-
grams in the given cell types and plotted edges represent significantly positively correlated activity programs (Pearson, p<0.05). Modules were
identified using a Constant Potts Model for community detection. Module labels were annotated from the top 20 gene sets significantly enriched
for each module relative to the rest of the network (module enrichment p < 0.05). Selected network modules (bottom) are colored by FDR of
enrichment for indicated gene ontology set. B) Subsetted heatmap highlighting the negative correlations between Module 1 and Modules 2 and
5. C) Network graph of activity programs in PBMCs, colored by the relative effect size (linear scale) calculated by 4 group ANOVA of disease activity
categorized by TN-JDM, active JDM, inactive JDM, and HCs. Significance level is indicated by node size.
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polarized gdT program (GZMB, CX3CR1, TBX21); CD4T10, an activated and proliferative Treg program (FOXP3, IL2RA,
PRDM1, MKI67); and B9, an immature naïve B cell program (CD9, TCL1A, CD24), all of which were expressed higher in
TN-JDM. Module 2, enriched in ribosomal processes, and Module 5, enriched in stress responses and regulation of cell
death, were negatively correlated with Module 1.Several programs within Modules 2 and 5 were expressed significantly
lower in TN-JDM suggesting dysfunction of these cellular processes in new-onset disease.

Conclusion: By employing unsupervised network analyses, we identified a central IFN hub highly correlated with novel cell-
specific GEPs as well as dysfunction of ribosome and cell stress responses across many cell types in TNJDM. This systems-
level perspective highlights coordinated peripheral immune responses that are both over- and underactive in JDM providing
a foundation for future work to identify therapies to reprogram this dysregulation.

Fig. 3: A) Diagram showing GEPs in Module 1, indicating IFN hub-associated programs B9, CD4T10, gdT4, and NK10. B) Dotplot comparing top
10 enriched gene ontology (GO) sets for each program (FDR < 0.01). C) Boxplots for indicated disease-associated programs (4 group ANOVA, p
< 0.05). Significant post-hoc pairwise comparisons between groups (Tukey HSD) are shown as * p<0.05, ** p<0.01, ***<0.001 (BH adjusted p
value).
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5, ImmunAI, 1, 8, Maze Therapeutics, 2, 8, Related Sciences, 1, 8, TReX Bio, 2; Z. Gartner: Scribe Biosciences, 1, 8,
Serotiny, 1, 8; M. Sirota: Exxagen, 1; J. Neely: None.

Abstract Number: 1658

Title: Inflammatory Arthritis Across the Age-Spectrum: Single-Cell
Profiling of the Inflamed Synovium in Children with Juvenile Idiopathic
Arthritis

Chrissy Bolton1, Christopher Mahony2, Charlotte Smith2, Vicky Alexiou3, Huong Nguyen3, Patricia Reis-Nisa2, Søren
Lomholt4, Annie Hackland2, Sugrah Sultan5, Klaudia Kupiec3, Sunit Davda6, Charlene Foley6, Calliope Dendrou1,
Elizabeth C Rosser7, Accelerating Medicines Partnership Program RA SLE Network8, Anna Helena Jonsson9, Fan Zhang10,
Michael Brenner11, Soumya Raychaudhuri9, Christopher Buckley1, Manigandan Thyagarajan5, Zishan Shiekh5, Sandrine
Compeyrot-Lacassagne6, Samantha Chippington6, Mark Coles1, Eslam Al-Abadi5, Andrew Filer2, Tissue Research in
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Session Date: Monday, November 13, 2023
Session Title: Abstracts: Pediatric Rheumatology – Basic Science
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Understanding the unique and shared pathogenic processes between childhood-onset and adult-
onset inflammatory arthritides is needed to guide more effective drug development and their application to different age
groups. Difficulties in accessing samples from the inflamed tissue site in children has limited our understanding of disease
mechanisms that operate locally in the joint. As part of the Tissue Research in Childhood Onset Inflammatory Arthritis
(TRICIA) Consortium, we have established the first single cell multi-omic atlas of the inflamed joint in Juvenile Idiopathic
Arthritis (JIA).

Methods: Ultrasound-guided needle biopsies of synovial tissue, with matched synovial fluid and peripheral blood mononu-
clear cell samples were obtained from n=12 pediatric patients with JIA, who were naïve to disease-modifying anti-rheumatic
drugs. Multimodal single-cell characterisation of cells (n = 250, 816 cells, with scRNA-seq, VDJ-sequencing and TotalSeq
surface assays) and multiplexed imaging of synovial tissue fragments were performed.

Results: Transcriptomic profiles of hematopoietic cells at a global level of clustering revealed that synovial tissue and syno-
vial fluid were proportionally enriched in the same cellular subtypes (dendritic cell subsets, myeloid and memory CD8+ T
cells) compared to blood ( > 0.58 log2 fold difference, FDR < 0.01, Fig 1). Core tissue-enriched populations identified in adult
rheumatoid arthritis (Zhang et al., 2022, the AMP RA/SLE network) were also prominent in pediatric synovial tissue samples,
including GZMK+ memory CD8+ T cells, CXCL13+ CD4+ T peripheral helper cells and NR4A+ germinal centre-like B cells.
Evidence for a distinct immune environment of the synovial fluid cavity relative to synovial tissue included upregulation of
interferon-response genes, greater proportions of dendritic cells (Fig 1), less diversity of αβ T cell receptors on CD8+ T cells
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(P = 0.02) and more hyperexpanded CD8+ T cell clones: 13.6% of total T cells in synovial fluid had the same clonotype in
≥ 20 cells, compared to 3.8% in synovial tissue (n = 8091 and 7039 cells respectively).

Conclusion: Our work implicates the synovial fluid cavity in disease pathogenesis, with synovial fluid providing a reservoir of
free-flowing activated cells as barrier integrity breaks down. Despite distinct disease features and physiology, our analysis
identifies shared cellular phenotypes within inflamed synovium between children and adults. This suggests that certain path-
ogenic mechanisms extend across the age-spectrum in inflammatory arthritis, enabling a more informed approach to clinical
trials in children in the future.

References: Zhang, F. et al. (2022) ‘Cellular deconstruction of inflamed synovium defines diverse inflammatory
phenotypes in rheumatoid arthritis’. bioRxiv, p. 2022.02.25.481990. Available at: https://doi.
org/10.1101/2022.02.25.481990.

Disclosure: C. Bolton: None; C. Mahony: None; C. Smith: None; V. Alexiou: None; H. Nguyen: None; P. Reis-Nisa:
None; S. Lomholt: None; A. Hackland: None; S. Sultan: None; K. Kupiec: None; S. Davda: None; C. Foley: None;
C. Dendrou: None; E. Rosser: None; A. RA SLE Network: None; A. Jonsson: None; F. Zhang: None; M. Brenner:
4FO Ventures, 2, GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Third Rock Ventures, 2; S. Raychaudhuri:
AbbVie, 6, Janssen, 1, Mestag, Inc, 2, 8, Pfizer, 1, Sanofi, 1, Sonoma, 1, 8; C. Buckley: Bristol-Myers Squibb(BMS),
5, Mestag, 11; M. Thyagarajan: None; Z. Shiekh: None; S. Compeyrot-Lacassagne: None; S. Chippington: None;
M.Coles: None;E. Al-Abadi: None;A. Filer: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 5, Janssen, 5, Nas-
cient, 5, Sonoma Biotherapeutics, 2; T. Inflammatory Arthritis (TRICIA) Consortium: None; L. Wedderburn: AbbVie/
Abbott, 5, GlaxoSmithKlein(GSK), 5, Pfizer, 1, SOBI, 5, UCB, 5; A. Croft: None.

Comparative analysis highlights conserved proportions of hematopoietic cells between synovial tissue and fluid in children with Juvenile Idiopathic
Arthritis a) Integrated scRNA-seq global UMAP of major cellular clusters and their b) proportional difference between different specimen types, with
bootstrap confidence intervals shown (10,000 permutations).
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Session Date: Monday, November 13, 2023
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Background/Purpose: The synovial membrane is the primary target tissue during the effector phase of inflammatory arthri-
tis in children and young people with Juvenile Idiopathic Arthritis (JIA). However, due to difficulties accessing synovial tissue
in children, little is known of the disease mechanisms that operate locally in the synovium. As part of the UK Tissue Research
in Childhood Arthritis Consortium we have generated the first single cell multiomic atlas of the inflamed synovium in JIA.

Figure 1. Multiomic characterisation of JIA inflamed synovium. (A) scRNAseq of stromal cells and assigned clusters. (B) Dotplot of key marker
genes defining stromal cell subpopulations. (C) example of multiplex cellDIVE imagines. (D) analysis cellDIVE pipeline whereby cells are segmented
and fluorescence quantified.

3294



Methods: Synovial tissues were obtained from inflamed knee joints of 12 children with JIA, who were naïve to disease mod-
ifying anti-rheumatic drugs using minimally invasive ultrasound guided biopsy procedures refined for use in children. Where
possible, matched synovial fluid and peripheral blood samples were obtained from the same children at the time of the pro-
cedure. Tissues were cryopreserved, thawed and disaggregated and viable cells from each sample sorted for single-cell
(sc) RNAseq. Multiplex imaging of matched synovial tissue sections (GE Cell Dive) and spatial transcriptomics were per-
formed to generate the first synovial tissue atlas of JIA.

Results: We profiled 250,816 cells from matched tissue, blood and synovial fluid samples in children with newly diagnosed
JIA using scRNA sequencing. We resolved 11 major cell types, including stromal (endothelial, pericytes, fibroblasts, lym-
phatic) and myeloid cells. Analysis of stromal cells revealed 7 transcriptionally distinct fibroblast clusters (Fig. 1A, B). One
fibroblast cluster highly expressing Sox5 and Cadherin-11 (and devoid of endothelial/pericyte/lining layer markers) was
enriched in JIA synovium when compared to adult synovium of patients with rheumatoid arthritis (RA - analysis from the
Accelerated Medicines Partnership (AMP) network, Zhang et al., BioRxiv, 2022). This cluster expresses several transcription
factors (Fig. 1B) and ongoing neighbourhood analysis of spatial data will determine the location of these cells in synovial tis-
sue (Fig. 1C,D). Myeloid cells were resolved into 9 clusters that are transcriptionally conserved compared to myeloid cells
from adult RA inflamed synovium (AMP: Zhang et al., BioRxiv, 2022, Fig. 2A). Differential gene expression showed heteroge-
neity of myeloid cells between blood, tissue, and synovial fluid (Figure 2B).

Conclusion: We have generated the first single cell atlas of the inflamed synovium in children with JIA. Through a compar-
ative analysis with adult RA synovium, we have identified a distinct fibroblast subcluster that expresses Sox5 and
Cadherin-11 and is enriched in JIA synovial tissue. It is not yet known if this fibroblast subtype represents an age, develop-
mental or disease specific transcriptional program that drives JIA pathology. Fully mapping and characterising the inflamed
synovium in children is critical in understanding the cellular pathogenesis of JIA.

References: Zhang, F. et al. (2022) ’Cellular deconstruction of inflamed synovium defines diverse inflammatory
phenotypes in rheumatoid arthritis’. bioRxiv, p. 2022.02.25.481990. Available at: https://doi.
org/10.1101/2022.02.25.481990

Disclosure: C. Mahony: None; C. Bolton: None; C. Smith: None; V. Alexiou: None; H. Nguyen: None; P. Reis-Nisa:
None; S. Lomholt: None; A. Hackland: None; S. Davda: None; S. Sultan: None; C. Foley: None; C. Cotter: None;
K. Kupiec: None; C. Dendrou: None; E. Rosser: None; A. Medicines Partnership (AMP): RA/SLE: None;
F. Zhang: None; S. Raychaudhuri: AbbVie, 6, Janssen, 1, Mestag, Inc, 2, 8, Pfizer, 1, Sanofi, 1, Sonoma, 1, 8;
M. Brenner: 4FO Ventures, 2, GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Third Rock Ventures, 2;
C. Buckley: Bristol-Myers Squibb(BMS), 5, Mestag, 11; M. Thyagarajan: None; A. RA SLE Network: None;
Z. Shiekh: None; S. Compeyrot-Lacassagne: None; S. Chippington: None; M. Coles: None; E. Al-Abadi: None;

Figure 2. Transcriptional characterisation of JIA myeloid cells. (A) scRNAseq of myeloid cells and assigned clusters. (B) gene module assignment
based on co-expression of top 10,000 highly variable genes.
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Background/Purpose: Still’s disease (systemic juvenile idiopathic arthritis in children, adult-onset Still’s disease in adults) is
an enigmatic inflammatory condition that affects people of all ages. It is characterized by inflammasome activation and pyr-
optosis, and is often punctuated by striking elevation of IL-18. Increased interferon (IFN) signaling, which promotes pyropto-
sis, has been described in Still’s disease complicated by either macrophage activation syndrome (MAS) or an emergent form
of lung disease (LD) with drug-induced hypersensitivity reaction (DHR), but it is unclear whether IFN signaling is an active par-
ticipant or is epiphenomenal. Here, we explore the relationship between genetic variation and IFN signaling in Still’s disease.

Methods: We examined consecutive Still’s disease patients enrolled in an IRB approved research study at the NIH Clinical
Center. Whole blood expression of 28 IFN-stimulated genes (ISG) was quantified with custom NanoString arrays and
expressed as a normalized score. Trio whole exome sequencing (WES) was performed in 41 probands and candidate caus-
ative variant lists (protein-altering de novo, recessive, or X-linked variants of canonical transcripts; popfreqmax frequency
< 0.01) were generated. Lists of genes containing candidate causative variants were compiled for individuals with the high-
est or lowest ISG scores and subjected to pathway over-representation analysis (ORA) and network topology analysis (NTA)
using the Web-based Gene Set Analysis Toolkit (webgestalt.org).

Results: ISG scores among 59 Still’s patients were negatively skewed and the upper quartile included 15 people (Figure 1).
DHR was more common in the top quartile than in the bottom quartile (0.6, 0.13; p = 0.02), while rates of active disease, IL-
18 > 15K, use of IL-1 directed therapy, HLA-DRB1*15 carriage and history of MAS did not differ between the groups
(Table 1). Trio WES identified 83 candidate genes among the top ISG quartile. ORA of these 83 candidate genes revealed
enrichment in the macrophage activation (ratio = 21.7, p = 3.4E-7, FDR = 0.0055), type I IFN biosynthetic process
(ratio = 77.9, p = 6.7E-6, FDR = 0.03) and myeloid leukocyte activation (ratio = 5.0, p = 1.9E-5, FDR = 0.039) pathways.
Most people in the top ISG quartile (11/15) had candidate causative variation within these 3 pathways. Chemokine produc-
tion, regulation of IL-18 production, and NF-KB signaling also had evidence of over-representation (p < 0.0005, FDR
> 0.05). NTA also demonstrated enriched pathways, including the MyD88-dependent TLR signaling pathway (corrected
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p = 0.0045). ORA/NTA of 81 candidate genes from 15 subjects with the lowest ISG scores did not reveal enrichment of any
pathway.

Conclusion: In our Still’s cohort, high ISG score was associated with the presence of DHR but not MAS. Unbiased analysis
of trio WES revealed that people with high ISG scores had specific enrichment of potentially causative variation in overlap-
ping innate immune pathways, notably type I IFN production, MyD88/TLR signaling, and macrophage/myeloid leukocyte
activation. This suggests that rare de novo or recessive variation contributes to the pathophysiology of Still’s disease, where
it promotes enhanced IFN signaling and may predispose to LD/DHR.

Figure 1. Scatter plot of interferon stimulated gene (ISG) scores from 59 Still’s disease patients. The median and interquartile range are show by the
error bars. The 75th percentile is marked by a dashed horizontal line. People in the top quartile are shown as solid circles, while all others are
shown as open circles.

Table 1. Clinical characteristics of Still’s patients in the top and bottom quartile of ISG scores. Active disease is defined as sJADAS > 3.
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Background/Purpose: Recent single-cell RNA sequencing (scRNA seq) data has been generated across several tissues in
autoimmune diseases, helping to understand the cellular and molecular underpinnings of disease. However, the location of
cells or interest identified and their proximity to important structure in the tissues, has not been as well described. Pairing
spatial transcriptomics (ST) with scRNA seq data would add the much needed in situ spatial context of cellular and extracel-
lular matrix tissue deposition, provide detail to characterize ligand-receptor and cell-cell interaction patterns and has the
potential for biomarker discovery for rare diseases like scleroderma. Our scleroderma cohort, both localized scleroderma
(LS) and systemic sclerosis (SSc) patients, have two 4mm skin punch biopsies collected in tandem from same site, one sam-
ple processed with scRNAseq and the other formalin-fixed paraffin-embedded (FFPE) available for spatial transcriptomics
application.

Figure 1: Spatial transcriptomics identifies fibroblast and macrophage clusters of interest from scRNA seq in close proximity. Inflammatory fibro-
blast cluster of interest in pediatric scleroderma, CLL19+APOE+, depicted here with highest expression in deep reticular dermis. This is same loca-
tion of macrophage population of interest in pediatric scleroderma, TREM2+CL2+ macrophages, whose expression is the highest in the same
vicinity, supporting likely cellular interaction between these two populations of interest (inflammatory and fibrotic).
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Methods: To preserve both the cellular location and architecture of the tissue while also gathering a large quantity of informa-
tion about the cellular phenotypes of cells, we applied an innovative technology, VisiumSpatialGeneExpression(10XGenomics),
Visium CytAssist for formalin-fixed paraffin-embedded (FFPE), which captures transcripts on spatially barcoded slide with a
probe panel targeting 18,085 human protein coding genes. After sequencing, barcode information was used to determine
the transcriptional profile (cellular representation) of each spot within the spatial context of the entire tissue(SpaceRanger,
10x Genomics). A novel integrative analyses approach was then applied that combines scRNA seq with spatial location of cells
with in the tissue, Robust Cell-type Decomposition, which is an optimized deconvolution pipeline to decipher specific cell-type
composition by anatomic location and can obtain details to the individual cell level.

Results: We performed a pilot study on 4 skin FFPE samples, 3 from pediatric LS and 1 from pediatric SSc patients using
the Visium 10X CytAssist for FFPE platform. We obtained an average of a total number of 566 spots under tissue
section (4 mm x 4mm) with mean reads per spot 257,119, with 96% reads mapped to probe set, with 2,896 median genes
detected per spot, and a total number of 18,029 genes detected. Transcriptomic expression using either marker genes or
unbiased clustering was able to distinguish epidermis, dermis, and inflammatory regions. We also investigated some of
the cell subsets and upregulated genes in those clusters from our scRNA seq data and observed the co-localization of an
inflammatory fibroblast (CL19+APOE+) and a macrophage population (CCL2+TREM2+) that highly expresses IL-β in pedi-
atric scleroderma together in the deep reticular dermis (Figure 1).

Conclusion: Using an innovative bioinformatic approach coupling scRNA seq and ST from paired tissue samples, we are
able to identify dysregulated genes of interest, cells expressing these genes and their location within the skin and surround-
ing cells. To our knowledge, this would be the first study to employ spatial transcriptomics in localized scleroderma and sys-
temic sclerosis skin.

Disclosure: K. Torok: None; Y. Lai: None; Z. Xu: None; A. Sanyal: None; G. Werner: None; T. Hutchins: None;
C. Cheng: None; W. Chen: None.
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Background/Purpose: Systemic Juvenile Idiopathic Arthritis (SJIA) and Macrophage Activation Syndrome (MAS) are asso-
ciated with highly elevated peripheral blood levels of the inflammasome-activated cytokine IL-18 and chronic exposure to
free IL-18. IL-18 canonically acts on NK and activated T-cells in concert with other signals, like T-cell receptor engagement
or IL-12 signaling, to amplify Interferon gamma (IFNg) production and cytotoxicity. We sought to determine the mechanisms
by which excess IL-18 drives systemic hyperinflammation.
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Methods: We assessed lymphocyte phenotypes, distribution, and function via flow cytometry and RNAseq in mice with
transgenic expression of mature, secretable IL-18 (Il18tg) and relevant controls. Lymphocytic Choriomeningitis Virus
(LCMV) Armstrong strain and ectromelia virus (ECTV) were injected intraperitoneally and via footpad, respectively. Cytokines
were measured by bead array and viral quantitation by quantitative PCR. Data were analyzed using descriptive statistics.

Results: Like SJIA/MAS patients, Il18tg mice demonstrated decreased numbers of NK cells and a concomitant increase in
activated CD8 T-cells in peripheral blood, spleen, and liver. Splenic and hepatic NK cells from Il18tg mice showed decreased
IL-18 receptor expression, and were enriched for cell cycle and gene transcription programs, suggesting rapid cellular turn-
over possibly due to activation-induced cell death. Il18tg mice cleared (non-lytic) LCMV infection similarly to WT, but there-
after developed CD8 T-cell and IFNg-mediated immunopathology reminiscent of MAS. To directly challenge NK function
in vivo, We infected Il18tg mice with ectromelia, which causes severe viral immunopathology in NK-depleted mice. In con-
trast to WT, NK cells from infected Il18tg mice neither expand nor upregulated activation markers. However, Il18tg mice
managed virus similarly to WT mice at early timepoints. NK depletion impaired viral clearance in WT, but not Il18tg mice.
As with LCMV, Il18tg mice developed MAS at 8-12 days post-infection, the peak of the CD8 T-cell response. As expected,
WTmice largely cleared ectromelia between days 5 and 12. Il18tg mice showed robust CD8 T-cell expansion and activation,
but nevertheless failed to significantly decrease ectromelia DNA (Fig. 1).

Conclusion: Thus, though chronic excess IL-18 both impairs NK cell numbers and IL-18 responsiveness, NK dysfunction
appears irrelevant for the development of virus-triggered MAS. Chronic IL-18 excess may overcome NK dysfunction by
“pre-priming” CD8 T-cell responses at early timepoints. However, excess IL-18 induced hyperinflammation to a variety of
triggers, but only with the lytic ectromelia virus did excess IL-18 also causean unexpected, selective immunodeficiency most
evident at the peak of CD8 T-cell expansion. Together, this suggests IL-18 may promote MAS by both CD8 T-cell cytokine
amplification and an unexpected impairment of viral clearance.

Disclosure: J. Varghese: None; S. Canna: Apollo Therapeutics, 2, Novartis, 12, Site PI for industry-sponsored trial,
PracticePoint CME, 6, Simcha Therapeutics, 2, Sobi, 6; E. Landy: None; L. Eisenlohr: None; E. Peauroi: None;
V. Dang: None; A. Frank-Kamenetskii: None; J. Morrissette: None.

Figure 1. (A) Representative flow plots of live liver immune cells from uninfected mice or at day 5 post-infection showing sustained NK deficiency
and increased CD8 T-cells. (B) 18s rRNA normalized ectromelia viral DNA (Evm003) from spleen at the indicated timepoints. Significance was ana-
lyzed with a two-way ANOVA.
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Background/Purpose: We have previously shown that skin fibroblast activation is related to clinical severity and resolves
with improvement in diffuse systemic sclerosis (dcSSc). The immune cells that associate with fibroblast activation are not
fully characterized. The purpose of this study was to evaluate associations between immune cells and fibroblasts of varying
stages of activation in dcSSc skin.

Methods: Histology of 137 forearm skin biopsies from 105 dcSSc patients were scored for fibroblast markers (CD34,
alpha smooth muscle actin (aSMA); semiquantitative), and immune cells (B cells (CD20+), T cells (CD3+) and plasma-
cytoid dendritic cells (pDCs; CD123+); count per 5 HPF). 79 samples were also stained for MxA, a type 1 interferon
(IFN)-related protein, scored present or absent. Non-inflammatory fibroblast pattern was defined by CD34high/aSMAlow

scores. Inflammatory fibroblast pattern was defined as aSMAhigh and/or CD34low scores. Clinical variables and cell
counts were compared between fibroblast immunophenotypes using Fisher’s exact, t-test, or Wilcoxon rank-sum.
Spearman correlation was used to assess the association between histologic features. Imaging mass cytometry
(IMC) was used to visualize immune-stromal cell spatial interactions. Gene expression was analyzed by microarray for
all samples. GSEA was performed using hallmark gene sets between fibroblast groups. Average expression of genes
in selected pathways were ranked, and a loess curve was fit to each fibroblast group (bands represent 0.99 confi-
dence interval).

Results: Inflammatory (vs. non-inflammatory) fibroblast samples (66 of 137, 48%) had worse clinical severity (modified Rod-
nan skin score (p< 0.001), HAQ (p=0.012), Patient Global (p=0.036) and Physician Global (p< 0.001)) (Table 1A) and higher
median CD20+ (p< 0.001), CD3+ (p=0.003) and CD123+ cell count (p=0.028) (Table 1B). CD34 (key marker of non-
inflammatory fibroblasts) correlated negatively with CD20 (rs=-0.315, p=0.0002), CD123 (rs=-0.281, p=0.0009), and CD3
(rs=-0.236, p=0.0058), while aSMA (key marker of inflammatory fibroblasts) correlated positively with CD20 (rs=0.415,
p< 0.00001) and CD3 (rs=0.212, p=0.0135). Samples with detectable MxA protein expression had higher median
CD123+ cells (5 vs. 1, p=0.001). IMC in a representative sample revealed infiltrating pDC adjacent to B cells and local inter-
actions between these cells and aSMA+ fibroblasts (Fig. 1). Gene expression analysis demonstrated upregulation of IFN-
alpha, TGF-beta, and inflammatory response as well as epithelial-mesenchymal transition among samples with inflammatory
vs. non-inflammatory fibroblasts (Fig. 2).

Conclusion: Inflammatory fibroblasts in clinically severe SSc skin are associated with hallmark inflammatory response, IFN-
alpha response, and TGF-beta signaling, as well as T cell, B cell, and pDC infiltration. Inflammatory fibroblasts are physically
associated with B cells and pDCs in SSc skin. These data are relevant to SSc trials targeting B cell and IFN pathways. To our
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Figure 1. The use of imaging mass cytometry (Hyperion) to visualize pDCs, B cell, T cells, and fibroblasts in the skin of an individual with early,
severe diffuse systemic sclerosis (modified Rodnan skin score (MRSS) 32, local (biopsy-site) MRSS 3).
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knowledge, this is the first report using IMC to visualize immune-stromal cell spatial interactions in dcSSc skin. Future work
quantifying IMC data will further characterize these associations in a larger sample.

Disclosure: K. Lakin: None; R. Spiera: AbbVie/Abbott, 2, 5, Amgen, 2, AstraZeneca, 5, chemocentryx, 5, corbus,
5, Formation Biologics, 5, GSK, 2, 5, Inflarx, 5, Kadmon, 5, Novartis, 2, 5, Principia, 5, Sanofi, 2; Y. Zhang: None;
D. Oliver: None; A. Bloostein: None; H. Ravichandran: None; N. Anandasabapathy: 23&me, 2, Immunitas, 2, Jans-
sen, 1, Leo pharma, 1, Shennon Pharma, 1; F. Barrat: AstraZeneca, 2, Boehringer-Ingelheim, 2, Colton Center -
NYU, 1, IpiNovyx Bio, 2, 5, 8, 10; J. Gordon: Cumberland Pharmaceuticals, 5, Prometheus Pharmaceuticals, 5;
D. Orange: AstraZeneca, 2, Pfizer, 2.

Figure 2. Genes related to interferon-alpha response, TGF-beta signaling, and hallmark inflammatory response as well as epithelial-mesenchymal
transition are upregulated among samples characterized by inflammatory versus non-inflammatory fibroblasts. (Left Panel) Gene Set Enrichment
Analysis for selected pathways according to fibroblast group. (Center Panel) Average expression of individual genes included in each pathway
according to inflammatory vs. non-inflammatory fibroblast samples. (Right Panel) Volcano plot of relevant genes between inflammatory vs. non-
inflammatory fibroblast samples.
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Background/Purpose: A prominent interferon (IFN) activation signature has been observed at the peripheral blood and
end-organ levels in systemic sclerosis (SSc). However, the mechanisms by which the IFN pathway leads to the exaggerated
fibrotic response in fibroblasts is not well-understood. Interferon Regulator Factor 7 (IRF7), a key transcription factor in the
IFN pathway, has been identified as one of the top predicted upstream regulators of SSc transcript profile in skin bulk
sequencing and SSc enriched fibroblast subpopulations in single-RNA sequencing. Herein, we investigated the role of
IRF7 in fibroblasts in linking type I IFN activation to fibrosis.

Methods: Skin IRF7 expression and its clinical correlates were examined in 113 SSc patients and 44 matched healthy con-
trols. SSc and healthy control dermal fibroblasts were treated with IFNα and nine prominent Th1, Th2, or Th17 cytokines, as
well as with IFN inhibitors. Col1a2-Cre/Irf7f/f fibroblast specific conditional knockout (KO) mice and Col1a2-Cre control mice
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(n=10 per experimental group) were treated either with daily subcutaneous or intraperitoneal (i.p.) bleomycin injections for
28 days to induce dermal and pulmonary fibrosis, respectively. Furthermore, Col1a2-Cre/irf7f/fnTsk+ triple congenic mice
and Col1a2-Cre/Tsk+ control mice received tamoxifen injections for Cre activation and were examined for hypodermal
fibrosis.

Results: Skin IRF7 mRNA levels were higher in SSc patients than in healthy controls (p=0.0009). Moreover, skin IRF7 mRNA
levels correlated significantly with modified Rodnan Skin Score (r=0.42, p< 0.0001) and were higher in patients with early dif-
fuse SSc (disease duration < 3 years) than in the remainder of patients(p=0.006). In vitro study (Figure 1), IFNα stimulation
resulted in the highest IRF7 expression levels among all examined cytokines in SSc and control fibroblasts. Moreover, treat-
ment with an inhibitory antibody against type I IFN receptor (anifrolumab) consistently led to decreased IRF7 expression in
unstimulated cultured SSc fibroblasts while a similar effect was not observed with IFNγ blockade. Linking type I IFN
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activation to the fibrotic response, IFNα stimulation also led to increased collagen expression in SSc dermal fibroblasts. As
shown in Figure 2, in the bleomycin induced dermal fibrosis model, tamoxifen injected Col1a2-Cre/Irf7f/f mice had markedly
attenuated dermal fibrosis based on histology and mRNA levels. In i.p. bleomycin lung fibrosis model, tamoxifen injected
Col1a2-Cre/irf7f/f mice showed attenuated pulmonary fibrosis based on histology, mRNA, and lung function. In the
Col1a2-cre/irf7f/fnTsk+ triple congenic mice, fibroblast specific Irf7 knock-down led to reduced hypodermal thickness,
Col1a2 and Acta2 mRNA levels compared to control Col1a2-Cre/Tsk+ mice after Cre activation (Figure 3).

Conclusion: IRF7 is upregulated in SSc skin and correlates with the severity of skin disease. Its expression in fibroblasts is
induced by Type I IFN, and fibroblast-specific deletion of IRF7 abrogated skin and lung fibrosis.IRF7 therefore provides a
pathologic bridge between type I IFN signaling and the fibrotic response in fibroblasts.

Disclosure: M. Wu: Boehringer-Ingelheim, 5, Janssen, 5, Prometheus Biosciences, 5; J. Alonso: None; J. charles:
None; B. Skaug: None; T. Mills: None; M. Mayes: Boehringer Ingelheim, 1, 5, British Medical Journal, 9, Corbus,
5, EICOS, 1, 5, Horizon Pharma, 5, Medtelligence, 6, Mitsubishi Tanabe, 1, 5, Oxford University Press, 9, Prometheus,
5, Springer International Publishing, 9; S. Assassi: AstraZeneca, 2, aTyr, 2, Boehringer Ingelheim, 2, 5, CSL Behring,
2, Janssen, 5, Merck, 2, Momenta, 5, TeneoFour, 2.
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Background/Purpose: Type I interferon (IFN-1) signature is a hallmark of patients with systemic sclerosis (SSc). However,
its significance in clinical stratification and contribution to deterioration still need to be better understood.

Methods: For hypothesis generation, we performed single-cell RNA sequencing (scRNAseq) on skin biopsies (SSc=4, con-
trol =2) using the BD Rhapsody platform. Two publicly available datasets of skin scRNAseq were used for validation
(GSE138669: dcSSc=12, control=10; GSE195452: dcSSc=52, lcSSc=41, control =54). IFN-1 signature was mapped,
functionally investigated in a bleomycin plus IFNα2-adeno-associated virus (IFNA2-AAV) induced model, and verified in an
SSc cohort (n=61).

Results: The discovery and validation datasets shared findings. The endothelial cells (EC) had the most prominent IFN-1
response among dermal non-immune cells. EC IFN-1 signature was increased both in SSc vs. control and in dcSSc
vs. lcSSc. Among EC subclusters, the elevation of IFN-1 signature in dcSSc patients compared to control was still true in
capillary, post-capillary venule, and venule ECs in all datasets. Endothelial-to-mesenchymal transition (EndoMT) scores
increased in parallel. IFNA2-AAV deteriorated bleomycin-induced dermal fibrosis, EndoMT, and perivascular fibrosis and
caused blood vessel loss with EC apoptosis. Vascular MX1, an IFN-1 response protein, was significantly increased both in
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total SSc skin and in dcSSc vs. lcSSc. To predict disease progression in 6-34 months, the baseline vascular MX1 performed
similarly to skin score in total SSc and was superior in the dcSSc subpopulation.

Figure1 (A)Umap plot exhibiting the identified 13 clusters in dermal stromal cells. (B)Response to type I interferon scores calculated by GSVA
method in each celltype. (C)Immunohistochemical staining of MX1 in dcSSc, lcSSc, and HC skin. (D)Qualification of vascular MX1 OD value.

Figure2: Vascular MX1 is predictive of disease progression in SSc. (A)Vascular MX1 OD value in progressor and non-progressor among all SSc
patients. (B)ROC curves of the predictive values for vascular MX1 OD value (blue) and mRSS (yellow) in all SSc patients. (C)Kaplan–Meier analysis
of non-progression in patients with low and high vascular MX1 expression as well as patients with lcSSc and dcSSc . (D)Vascular MX1 OD value in
progressor and non-progressor among dcSSc patients. (E)ROC curves of the predictive values for vascular MX1 OD value (red) andmRSS (purple)
in dcSSc group. (F)Vascular MX1 distinguished disease worsening eddectively in Cox regression for dcSSc.
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Conclusion: The EC IFN-1 signature distinguished SSc skin subtypes and disease progression and may contribute to vas-
culopathy and fibrosis.

Disclosure: H. Yin: None; O. Distler: 4P-Pharma, 2, 5, 6, AbbVie, 2, 5, 6, Acceleron, 2, 5, 6, Alcimed, 2, 5, 6, Altavant
Sciences, 2, 5, 6, Amgen, 2, 5, 6, AnaMar, 2, 5, 6, Arxx, 2, 5, 6, AstraZeneca, 2, 5, 6, Bayer, 2, 5, 6, Blade Therapeutics,
2, 5, 6, Boehringer Ingelheim, 2, 5, 6, Citus AG, 12, Co-Founder, Corbus Pharmaceuticals, 2, 5, 6, CSL Behring, 2, 5,
6, Galapagos, 2, 5, 6, Galderma, 2, 5, 6, Glenmark, 2, 5, 6, Gossamer, 2, 5, 6, Horizon Therapeutics, 2, 5, 6, Janssen,
2, 5, 6, Kymera, 2, 5, 6, Lupin, 2, 5, 6, Medscape, 2, 5, 6, Miltenyi Biotec, 2, 5, 6, Mitsubishi Tanabe, 2, 5, 6, MSD,
2, 5, 6, Novartis, 2, 5, 6, Patent issued “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143),
10, Prometheus Biosciences, 2, 5, 6, Redx Pharma, 2, 5, 6, Roivant, 2, 5, 6, Topadur, 2, 5, 6; B. Li: None;Q. Yan: None;
L. Lu: None.
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Background/Purpose: :We recently described TNF-transgenic mice as a novel model of pulmonary hypertension (PH) and
have shown that they express altered endothelial and mesenchymal cell populations by single-cell RNA sequencing. Muta-
tions in BMPR2 are known to cause genetic pulmonary arterial hypertension (PAH), and loss of BMPR2 function is seen in
idiopathic forms of PAH, but the role of BMP signaling in inflammatory PH has not been well characterized.

Methods: Endothelial and mesenchymal cells were isolated from lungs from TNF transgenic mice and littermate controls at
8, 14, and 20 weeks of age (n=3-5 mice per timepoint and genotype).6000-8000 cells were used for droplet-based single
cell capture (10X Genomics) and RNA sequencing. Data were analyzed using multinichenetr to assess for ligand-receptor
(L:R) interactions between cell types in each condition. Putative L:R interactions were confirmed using immunostaining
including stains for BMPR2, BMPR1a, BMP2, BMP4, Noggin, COL4A1, and ITGA2.Representative images were taken at
both central/peribronchiolar areas and peripheral lung areas. aSMA was utilized to visualize vessels and as an anatomical
landmark in other immunofluorescent stains BMPR2/Nog/aSMA, BMPR1a/Nog/aSMA, BMP4/Nog/aSMA, and Bmp2/
Hjv/aSMA.

Results: Ligand-receptor analysis demonstrated an impaired interaction ofBMPR2 with BMP ligands (BMP4, BM6, and
BMP7) in TNF-Tg PAH lungs, leading to the establishment of an alternative maladaptive BMP signaling cascade dominated
by the interaction of BMP2 with BMPR1a and HJV (Figure 1 A-D).Immunofluorescence confirmed down-regulation of
BMPR2 and BMP4 in TNF-Tg relative to WT littermates and up-regulation of BMPR1a, HJV, BMP2, and Noggin in TNF-
Tg lungs (Figure 1E-H). L:R interactions between basement membrane proteins (COL4A1, HSPG2), TGF-beta family
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proteins, and integrins increased, while a decrease in pro-angiogenic signaling was observed in TNF-Tg mice (Figure 2). Cir-
cos plot and network analysis confirmed the centrality of altered BMP signaling in TNF-mediated PH pathogenesis (Figure 3).

Conclusion: Constitutive activation of TNF leads to loss of BMPR2 signaling and formation of an alternate weaker BMP sig-
naling profile associated with increased TGF-beta/integrin and basement membrane protein expression in the PH cellular
niche. Given the centrality of BMP signaling in PAH, this suggests that TNF is a key upstreammediator of pulmonary vascular
disease and might represent an essential target for modulating PAH induced by inflammation and autoimmunity.

Disclosure: J. Rangel-Moreno: None; M. Garcia-Hernandez: None; Q. Xu: None; B. Korman: Teneofour, Inc, 2.

Figure 1. Altered BMP signaling in TNF-Tg lungs is a hallmark of pulmonary hypertension. A. Ligands, receptors, cells sending and receiving sig-
nals, and the strength of the predicted interaction in WT mice. Note that BMPR2 signaling has the strongest ligand-receptor interactions in WT
mice. B. Ligands, receptors, cells sending and receiving signals, and the strength of the predicted interaction in TNF-Tg mice. Note that BMP2 sig-
nals through BMPR1a and HJV but the absence of BMPR2 signaling is absent in TNF Tg lungs. C. Violin plot showing differential expression of
BMPR2 in endothelial and mesenchymal cell populations. Note that BMPR2 loss is most prominent in TNF-Tg gCAP cells . D. Violin plot demon-
strating differential expression of BMP2 in endothelial and mesenchymal cell populations. Note that BMP2 is over-expressed in most cell types and
that it is only expressed in TNF-Tg lungs in some cells. E. Representative immunofluorescence for BMPR2, Noggin, and aSMA. F. Immunostaining
for BMP1a, Noggin, and aSMA. G. Immunostaining of BMP4, Noggin, and aSMA. H. Immunostaining for BMP2, Hjv, and aSMA.
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Figure 2. TNF-Tg pulmonary hypertension is associated with increased integrin/basement membrane and impaired angiogenesis signaling.
A. Ligand:receptor pairs and strength of the predicted interaction in WT mice support the presence of an angiogenesis signature which is promi-
nent in WT and not TNF-Tg mice. B. Ligand:receptor pairs and strength of the predicted interaction in TNF-Tg mice indicate over-expression of
collagens and basement membrane proteins interacting with integrins. C. Violin plots demonstrating differential expression of Flt1, Tek, Col4A2,
and Itga2 in endothelial and mesenchymal cell populations. D. Immunofluorescence for Col4a1 and Itga2 demonstrates significant up-regulation
of these proteins in TNF-Tg lungs.

Figure 3. Network analysis demonstrates centrality of BMP signaling in TNF-mediated pulmonary hypertension. A-B. Circos plots displaying most
differentially regulated ligand/receptor pairs ascertained by multinichenetr in WT lungs (A) and TNF (B) lungs; sender cells are listed on the bottom
while arrows point to receiver cells on the top. C-D. Network diagram showing the gene regulatory links between ligands from sender cell types to
their induced ligands/receptors in receiver cell types in WT (C) and TNF (D) conditions. Lines show if the ligand/receptor in the receiver is a potential
downstream target of the ligand based on literature/database knowledge and correlation in expression across samples.
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Background/Purpose: Systemic sclerosis (SSc) is a prototypical collagen-vascular disease with prominent vasculopathy.
Although microvascular changes are the earliest histopathologic manifestation of SSc, the vascular dysregulation and
immune environment of vascular niche in SSc are largely unknown. Here, we applied Imaging Mass Cytometry (IMC) as a
spatial proteomic approach to deconvolute the heterogeneity of vascular cells at single-cell level in situ and to characterize
cellular alterations of the vascular niches of SSc patients.IMC is a multiplex imaging technique that detects metal isotope-
labelled antibodies in tissues using localization-specific laser mediated ablation coupled with mass-spectrometry.

Methods: Skin biopsies collected from 19 SSc patients and 14 matched healthy individuals were analyzed by IMC, yielding
a total of90,755 cells including 8,865 vascular cells and 4,096 immune cells. Single cells were clustered according to marker
expression, referred back to the tissue, quantified and correlated with clinical disease outcomes. Direct cellular interactions
and accumulation of immune cells in the local vascular niches of specific endothelial cell subsets were analyzed.

Results: Our analyses revealed microvascular rarefaction with significant reductions in blood vessels and lymphatic vessels
in SSc. However, we showed that increase in the number of apoptotic and proliferating ECs in SSc was restricted to blood
vessels and was not observed in lymphatic vessels. We identified seven different subpopulations of blood endothelial cells
(BECs), two subpopulations of lymphatic endothelial cells (LECs) and three subpopulations of pericytes by unsupervised
clustering. A novel population of CD34+;αSMA+;CD31+ BECs was more common in SSc, whereas numbers of endothelial
precursor cells (EPCs) were decreased. EPCs displayed significant changes in cellular turnover in SSc patients. The micro-
environment of CD34+;αSMA+;CD31+ BECs, but not of EPCs, was enriched for immune cells and myofibroblasts. Mono-
cytes, CD4+ T cells, dendritic cells (DCs), classically activated macrophages (CAMs), and alternatively activated
macrophages (AAMs) were found to be enriched numerically in the niche of CD34+;αSMA+;CD31+ BECs, but with differen-
tial proximity in the inner niche and in the outer niche determined by distance measurement. Consistent with the expression
of αSMA as a marker of myofibroblasts, the density of CD34+;αSMA+;CD31+ BECs was associated with clinical markers of
progression of fibrotic remodeling in SSc patients.

Conclusion: We unraveled the heterogeneity of vascular cells in healthy individuals and SSc patients using IMC. We identi-
fied CD34+;αSMA+;CD31+ BECs as a novel EC population that is increased in SSc patients, and is located in close proximity
to immune cells and myofibroblasts. CD34+;αSMA+;CD31+ BEC counts were associated with clinical outcomes of progres-
sive fibrotic remodeling, thus providing a novel cellular correlate for the crosstalk of vasculopathy and fibrotic remodeling.
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Figure 1. Schematic representation of the experimental workflow. (A) All purified antibodies were first tested by standard immunofluorescence
staining. Each antibody was assigned to one channel according to its signal intensity and predicted spillover. After validation by immunofluores-
cence, the purified antibodies were labeled with lanthanide metal epitopes and further tested at different dilutions by IMC. (B) A total of 33 skin
biopsies, 14 healthy controls and 19 SSc patients were stained with a panel of 38 metal-labelled antibodies as well as Iridium 193 and 191 iso-
topes, and further processed with the Hyperion IMC device. After generation of high-dimensional images and cell segmentation, the single-cell
data with spatial information were generated by convertion from 40-channel stacked .tiff to .csv and .fcs files. (C) Major clusters of epithelial cells,
vascular cells, immune cells and stromal cells were gated according to the specific cell markers. Populations of interest were selected and clus-
tered using an unsupervised analysis pipeline, which was validated spatially by visualization in segmented map. Centroid expansion analysis and
niche analysis were applied to describe neighborhood associations, including direct cell-cell contact and composition of the vascular niche. The
above results were compared between healthy subjects and SSc patients and correlated with clinical phenotypes of SSc patients.

3312



Background/Purpose: Interstitial lung disease (ILD) is present in up to 90% of patients with systemic sclerosis (SSc) and
the leading cause of SSc-related mortality. SSc-ILD is categorized radiographically and pathologically in two subtypes:
non-specific interstitial pneumonia (NSIP) and usual interstitial pneumonia (UIP). Epidemiologic studies show SSc-UIP has
a significantly worse prognosis than SSc-NISP and does not respond to immunomodulating therapy. However, despite
these clinical differences, little is known regarding the molecular profiles of the two SSc-ILD subtypes, making biomarker dis-
covery and treatment development challenging. The objective of this study is to define the cellular and molecular profiles
underpinning SSc-NSIP and SSc-UIP compared to idiopathic pulmonary fibrosis (IPF).

Methods: Single nuclei RNA sequencing (snRNAseq) was performed on frozen explanted lung tissue of 20 age and sex
matched individuals including 10 SSc (5 NSIP and 5 UIP), 5 IPF, and 5 healthy controls (HC). Nuclei were isolated, multi-
plexed, and sequenced using the 10x genomics 3’ v3 platform. Data were processed using standard CellRanger and Seurat
pipelines and SoupX, Harmony, and Demuxlet. Cell proportions between conditions were compared using Kruskall Wallis

Figure 1: Profiling SSc‐ILD subtypes with snRNA‐seq. (a) UMAP of 92,128 nuclei from 5 SSc‐NSIP, 5 SSc‐UIP, 5 IPF and 5 healthy lungs demon-
strates 16 distinct cell types. (b) Dot plot of gene markers for all 16 identified cell types. (c) UMAP by condition demonstrates visual differences in
cell proportions and (d) compositional analysis confirms significant differences in cell proportions in AT I cells, ciliated cells, goblet cells, hybrid cells
and macrophages (p<0.05).
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test and differential expression was performed using DESeq2. Unsupervised hierarchical clustering of DEGs was used to
examine similarities and differences between SSc-ILD subtypes within cell subsets.

Results: Following QC filtering, a total of 92,128 nuclei, including 20,738 SSc-NSIP, 24,012 SSc-UIP, 21,122 IPF, and
26,256 healthy nuclei, were used in downstream analysis. Clustering revealed 16 distinct cell types (Fig 1a) labeled using
canonical gene markers (Fib 1b). Cell composition analysis revealed a profound loss of ATI cells in the diseased lungs com-
pared to HC (p< 0.01) and an enrichment of other epithelial cells including ciliated and goblet cells in SSc-UIP and IPF. Mac-
rophages were uniquely enriched in SSc-NSIP (Fig 1c-d). A "Hybrid" epithelial cell was identified that was unique to diseased
lung and significantly increased in both SSc-ILD subtypes. DEG analysis of this cell group revealed 133 genes of which some
were shared with other epithelial cells, such as ATI and ATII, while others were unique to the population (Fig 2a). Notable
genes included markers of cellular senescence, i.e., GDF15 and CCND2, and previously described markers of "aberrant
cells" in IPF, i.e., PLD5 and CPA6 (Fib 2b). Pathway analysis revealed upregulation of extracellular matrix organization and
cell adhesion and migration processes. Comparing SSc-ILD subtypes, epithelial cells demonstrated a distinct expression
pattern between SSc-NSIP and SSc-UIP which was redemonstrated in ATI cells, Club cells, and Basal Cells, while other epi-
thelial subsets showed a more similar pattern of expression between the SSc-ILD subtypes.

Conclusion: This study provides novel insight to the molecular makeup of the SSc-ILD subtypes and demonstrates that
SSc-NSIP and SSc-UIP have differing cell compositions but have both shared and distinct molecular pathways that also
overlap with IPF. Ongoing analyses will further elucidate the molecular profiles underpinning the SSc-ILD subtypes.

Figure 2: Identification of ’Hybrid’ epithelial cell population unique to SSc-ILD and IPF. (a) Heatmap of differentially expressed genes demonstrates
both shared markers across epithelial cells as well as uniquely expressed markers. (b) Feature plots of notable uniquely expressed ’Hybrid’ cell
markers including GDF15 and CCND2, markers of cellular senescence, and PLD5 and CPA6, markers expressed in aberrant cells in IPF.
(c) Pathway analysis demonstrates enrichment of extracellular matrix organization and cell adhesion and migration.
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Background/Purpose: Sepsis is a life-threatening organ dysfunction caused by a dysregulated host response to infection.
Previous studies have shown that immune dysregulation associated with severe infection persists after discharge in two-
thirds of surviving patients and is associated with worse long-term outcome. Hypothesizing that persistent immune dysreg-
ulation associated with sepsis may be involved in immune-mediated inflammatory diseases (IMIDs), we used a nationwide
database to analyze the incidence of IMIDs after sepsis. We aim to analyze the incidence of IMIDs in patients who survived
sepsis.

Table 1 Characteristics of the matched populations
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Methods: Comprehensive data on all exposed and non-exposed patients admitted to all French hospitals from January
2011 to November 2020 were collected from the national medical-administrative database, the PMSI (Programme de Méd-
icalisation des Systèmes d’Information, Information system medicalization program). The PMSI provides a summary of diag-
noses, procedures, and individual medical conditions at discharge from all French healthcare facilities. All data on adult
patients admitted for sepsis between January to November 2020, in any of the French healthcare facilities were retrieved
from the database. Exposure was sepsis requiring hospitalization. Sepsis was defined by the combination of at least one
code of infection and one code referring to an organ failure diagnosis or procedure. Patients with a first sepsis

Figure 1 Survival without IMIDs among matched populations

Figure 2 Risk for IMIDs onset after sepsis IMIDs, immune-mediated inflammatory diseases; ITP, immune thrombocytopenia; AIHA, autoimmune
hemolytic anemia; SLE, systemic lupus erythematosus; SS, Sjögren’s syndrome; SSs, systemic sclerosis; RA, rheumatoid arthritis; GCA, giant cell
arteritis; PMR, polymyalgia rheumatica; AAV, ANCA-associated vasculitis; ANCA, anti-neutrophil cytoplasmic antibody; IBD, inflammatory bowel
disease; UC, ulcerative colitis; MS, multiple sclerosis.
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(i.e. exposed) diagnosed in a French hospital in 2020 were randomly matched (ratio 1/1) with patients admitted during the
same period for acute myocardial infarction (i.e. non-exposed). An exact matching procedure taking age ±2 years, gender,
and comorbidities as matching variables was performed. The main outcome was a diagnosis of IMID based on specific ICD-
10 codes during a 9-month follow up. Only patients with i) a first diagnosis of sepsis (exposed) or AMI (non-exposed) in 2020
and ii) no history of IMIDs reported in PMSI between January 1, 2010 and the index stay were included.

Results: In France, the incidence rate of IMIDs after a sepsis in 2020 - analyzed in 62,257 patients – was of 7,956 [95CI
7,392-8,520] per 100,000 patient-years. As compared to the non-exposed admitted population (Table 1), the IMID-free sur-
vival analysis showed an increased risk for IMIDs of 2.80 (HR; 95%CI [2.22-3.54]) starting from day 16 after admission
(Figure 1). Risk of IMIDs following severe infection differed according to the nature of the autoimmune disease and were
higher for immune thrombocytopenia (5.51 [1.97-15.4]), autoimmune hemolytic anemia (4.83 [1.45-16.1]) and ANCA asso-
ciated vasculitis (4.66 [2.05-10.6]) (Figure 2).

Conclusion: Our study shows an intriguing and extremely high incidence of IMIDs among survivors of severe infections.

Disclosure: A. Mageau: None; A. Helary: None; S. Ruckly: None; A. Strukov: None; T. Papo: None; J. Timsit: None;
K. Sacre: None.
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Background/Purpose: Patients with underlying immune-mediated inflammatory diseases (IMIDs), such as rheumatoid
arthritis (RA) and systemic lupus erythematosus (SLE), have a higher susceptibility to severe COVID19 and adverse IMID out-
comes. While there is growing evidence of SARS-CoV-2 infection triggering preexisting arthritic conditions, the mechanism
underlying this phenomenon remains ill-defined. Indeed, the SARS-CoV-2 accessory protein, ORF8, shares similarities with
the human inflammatory cytokine IL-17. In light of the potential association between inflammatory arthritis and
ORF8-mediated IL-17 signaling, our objectives are to (i) characterize immune alterations, and (ii) determine the role of
ORF8 in COVID19-mediated disease exacerbation in patients with preexisting IMIDs.

Methods: Using a retrospective Cleveland Clinic COVID19 biobank cohort, we obtained 74 plasma specimens collected
from four groups of patients: (i) Healthy (COVIDNegIMIDNeg; n=20); (ii) IMID only (COVIDNegIMIDPos; n=20); (iii) COVID19 only
(COVIDPos IMIDNeg; n=20) and (iv) COVID19+IMID (COVIDPos IMIDPos; n=14). All COVIDPos samples were obtained within
10-17 days post-COVID19 diagnosis. We employed aptamer-based SomaScan technology to profile 1500 protein bio-
markers in plasma, focusing on the levels of circulating plasma ORF8. Next, primary human osteoblast (OBs) cells derived
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from a healthy control and an RA patient, were treated with 20ng/ml of ORF8 protein for 2 and 4 days. Supernatants and
cells were collected at each time point to evaluate inflammatory (IL-17A, IL-17F, CCL2, IL-6) and bone-resorption
(RANKL:OPG, CTSK, PTH1R, TPP1) markers by ELISA and real-time PCR analyses, respectively.

Results:Comparative analysis of four patient groups revealed 154 specific biomarkers associated with COVID19+IMID patients.
Specifically, 74 upregulated plasma proteins were found to be indicative of augmented bone resorption process, with elevated
levels of the inflammatory IL-17F and bone resorptive biomarkers – RANKL: OPG, CTSK, PTH1R and TPP1. Immunoglobulin
was predicted as an upstream regulator of both the IMID only and COVID19+IMID groups, suggestive of autoimmune-dominant
IMID condition. Indeed, among both groups of patients with IMIDs (n=34), RA and SLEweremost commonly reported, with 15%
of the IMID only patients and 17% of COVID19+IMID patients diagnosed for each condition. High circulating ORF8 levels were
detected in COVID19+IMID patients, but not seen in the COVID19 only group. Intriguingly, treatment of RA OBs with ORF8
resulted in significantly higher expression of inflammatory markers (IL-17A, IL-17F, CCL2, IL-6) and bone resorption markers:
(RANKL: OPG) compared to healthyOB controls, suggesting IL-17-driven inflammation and bone resorption.

Conclusion:We identified an augmented IL-17-mediated inflammatory bone resorption in COVID-19 patients with preexist-
ing IMIDs, which is uniquely driven by SARS-CoV-2 ORF8. The predicted immune pathways identified here provide insights
into unique biomarkers and potential therapeutic targets for COVID19-mediated inflammatory "flares" in IMID patients.

Disclosure: C. CAETANO: None; T. Azamor: None; N. Meyer: None; C. Calabrese: AstraZeneca, 2, Eli Lilly, 2, Pfizer,
2, Sanofi, 2, 6; L. Calabrese: AstraZeneca, 6, Bristol-Myers Squibb(BMS), 2, Galvani, 2, Genentech,
2, GlaxoSmithKlein(GSK), 2, sanofi, 2, 6; N. Piuzzi: None; M. Husni: AbbVie, 1, 2, Amgen, 1, 2, Bristol-Myers Squibb,
1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer, 1, 2, UCB, 1, 2; S. Foo: None; W. Chen: None.
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Background/Purpose: Metagenomic next-generation sequencing (mNGS) of microbial cell-free DNA (mcfDNA) allows for
non-invasive broad-range pathogen detection from plasma. The Karius test (KT) is a commercially available mNGS mcfDNA
technology able to evaluate over 1000 pathogens on a single blood draw. Patients presenting with inflammatory syndromes
often have overlapping clinical features and in some circumstances, differentiation between autoimmune disease and indo-
lent infection can be challenging. This is of particular importance in patients where infection needs to be excluded prior to the
initiation or escalation of immunosuppression. The purpose of this study was to describe the clinical utility of KT in a tertiary
outpatient rheumatology practice.

Methods: All patients for which a KT was ordered by a rheumatology provider during outpatient evaluation at Mayo Clinic,
Rochester, MN between 7/1/2021 and 12/31/2022 were identified. Demographics, symptoms, and laboratory parameters
at time of KT draw were abstracted. Reason for testing was categorized as fever of unknown origin (FUO), atypical
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Table 1. Baseline characteristics of Karius testing groups

Table 2: Organisms identified among patients with clinically relevant and non-clinically relevant positive Karius test results
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presentation of possible rheumatic disease (RD) or assessment of RD flare versus infection. Results were considered nega-
tive (-) if no pathogen was listed as above KT threshold for positive. Among positive tests, determination of an organism’s
clinical relevance was assessed based on whether the listed pathogen was considered associated with the clinical presen-
tation for which the KT was drawn and/or resulted in initiation (or modification) of anti-microbial therapy to address the
detected organism. Records of patients with (-) KT were reviewed for a minimum of 3 months after KT draw to determine
if patients with a (-) KT had subsequent identification of pathologic organism by another testing method.

Results: 150 patients with an outpatient KT were identified, 53% female, mean age of 52 years. Reasons for KT were atyp-
ical presentation of possible RD (80%), evaluation for flare of RD vs infection (16.7%) and FUO (3.3%). In total 24 (16%)
patients had at least one organism listed as detected, among which 25% (6/24) were considered clinically relevant and
altered final diagnosis and treatment (Table 2). 126 (84%) patients had a (-) KT of which 5 (4%) were subsequently found
to have a clinically relevant infection by other testing (Table 3). Among the 121 patients with (-) KT for which alternative organ-
ism was not seen, 55 started and 11 increased immunosuppression after (-) KT; none of which were diagnosed with an
infection associated with initial presentation within the subsequent 3 months after the KT test.

Conclusion: This study describes the first large series of mNGS mcfDNA in outpatient rheumatology. Six patients were
found to have systemic infections which altered diagnosis and treatment. KT false (-) rate was only 4% and 3 of the 5 cases
with false (-) KT required surgical biopsy for organism confirmation. Over 50% of patients with negative KT were started on
immunosuppression without subsequent infection identified. Determining which patients best benefit from KT use in rheu-
matology practice remains to be defined. Further research is needed prior to consideration of widespread use.

Disclosure: R. Jenkins: None; M. Samec: None; C. Arment: None; M. Koster: None.
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Table 3: Organisms detected by other methodology in patients with negative Karius test
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Background/Purpose: Fear of flare contributes to COVID-19 vaccine hesitancy in patients with systemic rheumatic dis-
eases (SRD). Accurately ascertaining post-vaccine SRD flares and differentiating them from routine vaccine side effects is
difficult. We evaluated the association of COVID-19 vaccination with SRD flares using a case-crossover design, which is
ideal for studying outcomes triggered by transient within-person exposures with short windows of time-to-effect.

Methods: Adults ≥18 years enrolled in a COVID-19 Rheumatology Registry at a tertiary center were invited to participate in
this study assessing SRD flares. COVID-19 vaccine dates and brands were obtained from self-report and electronic health
records. International Classification of Disease-10 algorithms identified SRD diagnoses. Subjects with rheumatoid arthritis
(RA), psoriatic arthritis (PsA), systemic lupus erythematosus (SLE) and scleroderma (SSc) had their diagnoses validated by
classification criteria; 138 (31.8%), 55 (12.7%), 44 (10.1%) and 15 (3.5%) of 434 participants met criteria for RA, PsA, SLE
and SSc, respectively. Participants self-reported both SRD flares and SRD quiescence. "Hazard periods" were defined as
time before self-reported flares, and "control periods" as time before self-report of no flare. We used univariate conditional
logistic regression, stratified by participant with a log likelihood equivalent Cox proportional hazards model, to evaluate for
an association between flare and vaccination in the preceding 2, 7 and 14 days. (Figure 1). Subgroup analyses were
performed.

Results: Of 9361 Registry participants, 1797 opted into the SRD flare study and 434 (24.2%) subjects (mean age 59 years
[±13], 84.1% female, 81.9% White) contributed both hazard and control periods between 3/5/21 and 9/6/22. Most had an
inflammatory arthritis or a connective tissue disease (Table 1). 96.1% of subjects received at least 1 dose of a COVID-19 vac-
cine and 93.1% received at least 2 doses. Of the 1316 COVID-19 immunizations received during the study, 31.7% were 1st
doses, 30.7% 2nd doses and the remainder ≥ 3rd doses; 58.5% were Pfizer-BioNTech, 39.5% were Moderna and 1.4%
were Johnson & Johnson. 997 flares were reported. There was no association between COVID-19 vaccination and SRD
flares using lookback windows of 2, 7 or 14 days (OR 1.46 [95% CI, 0.86-2.46], OR 1.09 [95% CI, 0.76-1.55], OR 0.85
[95% CI, 0.64-1.13] respectively; p=NS for all) (Table 3). Subanalyses stratified on sex, age, SRD subtype and vaccine brand
similarly showed no association with flare. Information on vaccine side effects was available for 897/1316 (68.2%) doses;
468 (52.2%) and 491 (54.7%) of 897 doses were complicated by CDC-defined local and systemic vaccine side effects,
respectively. There was no association between reporting a vaccine side effect and reporting an SRD flare (p=0.09). Informa-
tion on whether reported flares were consistent with a subject’s "typical" flare was available for 813/997 (81.5%) flares, of
which 664/813 (81.7%) were typical.

Conclusion: In this cohort of participants with SRD and high vaccine uptake, COVID-19 vaccination was not associated
with SRD flares. These data are reassuring and can inform shared decision-making on COVID-19 immunization.

Figure 1. Case-Crossover Design
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Table 1. Study Participant Demographics at Time of Registry Enrollment

Table 2. Case-Crossover Analysis: Association of COVID-19 Vaccination with SRD Flares
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Background/Purpose: Given an increased risk of COVID-19 in patients with autoimmune conditions, we must better
understand the immunogenicity and safety of SARS-CoV-2 vaccines in people living with rheumatic disease. We conducted
the Covid VaccinE Response (COVER) trial, a multicenter, randomized controlled trial to assess the response to the SARS-
CoV-2 booster in rheumatology patients on immunomodulatory therapies. A primary goal was to assess whether patients
randomized to hold therapy for 2 weeks after a booster dose had improved vaccine response compared to those who con-
tinued therapy.

Methods: The COVER trial enrolled patients with rheumatoid arthritis (RA) or spondylarthritis (SpA) and was conducted in
the Excellence Network in RheumatoloGY (ENRGY), a large practice-based research network (PBRN) of US rheumatolo-
gists. Participants were randomized to continue or hold current medication, abatacept (ABA) or tumor necrosis factor inhib-
itors (TNFi), for 2 weeks following a booster dose of COVID-19 vaccine. All patients had received primary vaccination against
COVID-19 with an mRNA vaccine. LabCorp Cov2Quant IgG™ Spike assay measured levels of anti-Receptor Binding
Domain (RBD) IgG antibodies prior to and following the booster dose. For each medication group (ABA or TNFi), we looked
at the mean log-transformed difference pre- and post-booster and used linear regression to compare the two groups with
respect to change in COVID-19 RBD antibody levels, adjusting for age, sex, BMI, methotrexate use, and number of prior
vaccine doses.

Results: Within both the abatacept (n=142) and TNFi (n=121) medication groups, there were no significant baseline differ-
ences in demographics or clinical characteristics (Table 1). Combining both groups, the population was 76% female, 92%
white, 17% Hispanic, with mean (SD) age of 61.1 (13.5) years, and mean (SD) BMI of 31.2 (8.2) kg/m2. The ABA group
was significantly older than the TNF group: 64.8 (11.7) vs 57.1 (14.3), p< 0.0001). Following the COVID booster vaccine,
RBD antibody titers increased significantly in both ABA (p=0.0029 for holding; p=0.03604 for continuing) and TNF
(p < 0.0001 for both arms) patients (Figure 1). Patients who continued their ABA had a numerically lower increase in anti-
RBD antibody titers compared to those who held it for two weeks. However, in linear regression analysis, the mean increase
in the holding arm compared to the continuing arm was not significantly different for either drug group in unadjusted analysis
or after adjusting for demographic and clinical factors (a significant effect was seen for BMI (β=0.04, p=0.03) in the ABA
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analysis and MTX use (β=0.63, p=0.02) in TNFs). There was no significant interaction in the effect of holding or continuing
medication between the ABA and TNFi groups (interaction p-value = 0.55).

Conclusion: RA and SpA patients receiving abatacept and tumor necrosis factor inhibitors had a significant increase in anti-
body response after receiving a COVID-19 booster. There was a weak and non-significant trend toward improved response
in the group that held ABA for up to 2 weeks post-booster that was not significant. Based on these results, briefly interrupt-
ing ABA or TNFi at the time of COVID boosting may not appear warranted.

Disclosure: A. Mudano: None; G. Cutter: AI therapeutics, 1, Alexion, 2, AMO Pharma, 1, Antisense Therapeutics,
2, Applied Therapeutics, 1, Astra-Zeneca, 1, Avexis Pharmaceuticals, 1, Avotres, 2, Biogen, 2, Bristol Meyers
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2, Genentech, 2, Genzyme, 2, GW Pharmaceuticals, 2, Horizon Pharmaceuticals, 1, Hoya Corporation, 2, Immunic,
1, 2, Immunosis Pty Ltd, 2, Karuna Therapeutics, 1, Kezar Life Sciences, 1, Klein-Buendel Incorporated, 2, linical,
2, Mapi Pharmaceuticals L, 1, Merck, 1, Merck/Serono, 2, Mitsubishi Tanabe Pharma Hold, 1, Novartis, 2, Novartis,
1, Opko Biologics, 1, Perception Neurosciences, 2, Protalix Biotherapeutics, 2, Prothena Biosciences, 1, Pythagoras,
Inc, 8, Reata Pharmaceuticals, 1, Regeneron, 1, 2, Roche, 2, SAB Biotherapeutics, 2, Sanofi-Aventis, 1, Teva Pharma-
ceuticals, 1, Visioneering Technologies, Inc, 1; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi,
2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Thiele: None; E. Holladay: None; K. Withrop: AbbVie,
2, AstraZeneca, 2, BMS, 2, 5, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Novartis, 2, Pfizer, 2, 5, Regeneron, 2, Roche,
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Session Date: Monday, November 13, 2023
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Session Type: Abstract Session
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Background/Purpose: VEXAS (Vacuoles, E1 Enzyme, X-Linked, Autoinflammatory, Somatic) syndrome is an autoinflam-
matory monogenic disease caused by inactivating somatic mutations in the UBA1 gene and characterized by heterogenous
systemic auto-inflammation and progressive hematologic manifestations. Its management is not consensual but often
include biologic DMARDs or azacytidine in case of association with myelodysplastic syndrome. Prognosis appears to be
poor, with substantial morbidity and mortality mainly caused by infection. The aim of this study was to describe the spectrum
of infectious complications and their risk factors in VEXAS patients.

Methods: Retrospective multicenter study including patients with genetically proven VEXAS syndrome, with at least one
episode of severe infection (defined as an infection leading to hospitalization and/or intravenous infectious treatments and/or
death). These patients were compared to a cohort of 50 VEXAS patients without severe infection after at least one year of
follow-up since diagnosis. Risk factors of infections were assessed with multivariate Cox proportional hazard ratios models.

Results: Seventy-four patients (99%male, median [IQR] age at VEXAS onset of 68 [63-75] years) with 133 severe infections
were included. Infections occurred despite anti-infective prophylaxis in 46% of cases. The main immunosuppressive drugs
received at the time of infection were JAK inhibitors (29%), biologics (21%) and azacitidine (11%), while 16% of infections
occurred without treatment (no immunosuppressant or corticosteroids ≤ 10 mg/d). Most frequent infection localizations
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Figure 1: Distribution of infectious agents in pulmonary infections

Figure 2: Kaplan-Meier curves for infection-free survival according to the type of UBA1 mutation
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were the lung (59%), skin (10%) and urinary tract (9%). The most commonly found infectious agents were SARS-CoV-2,
Legionella pneumophila and Pneumocystis jivoreci in 28%, 21% and 19% of pulmonary infections, respectively (figure 1).
Invasive fungal infections accounted for 11% of all infections. Nearly 20% of pulmonary infections occurred in the absence
of treatment with a high prevalence of L. pneumophila (42%) and P. jivoreci (17%) infections.

In multivariate analysis, factors significantly associated with severe infection were p.Met41Val mutation (figure 2) (HR 2.44
[1.05-5.63], p=0.037), age at symptom onset >75 years (HR 1.91 [1.05-3.47], p=0.034) and arthralgia (HR 2.03
[1.16-3.56], p=0.013) whereas leukopenia was a protective factor (HR 0.58 [0.34-0.99], p=0.046). Among treated patients,
cumulative infection rate was significantly higher with JAK inhibitors (multivariate HR 3.90 [1.78-8.55], p=0.001) compared to
biologic DMARDs and azacitidine, with a median time to infection of 12 months (figure 3). After a median follow-up of 4.4
[2.5–7.7] years, 27 (36%) patients died including 15 (56%) due to severe infection.

Conclusion: VEXAS syndrome is associated with a high incidence of severe infections especially in patients carrying the p.-
Met41Val mutation. The high frequency of atypical infections such as legionellosis and invasive fungal infections in patient
without immunosuppressive treatment might suggest an intrinsic immunodeficiency of the disease. JAK inhibitors, used
as first-line treatment, are particularly at risk of severe infections occurring early after initiation.

Disclosure: B. de Valence de Minardiere: None;M. Delaune: None; Y. Nguyen: None; V. Jachiet: None;M. Heiblig:
None; A. Jean: None; P. Henneton: None; s. Riescher-tuczkiewicz: None; P. Guilpain: None; H. Lobbes: None;
G. Le Guenno: None; N. Schleinitz: CSL behring, 1, Eusapharma, 6, GSK, 6; V. Lacombe: None; V. Langlois: None;
R. Outh: None; J. Vinit: None; J. Martellosio: None; P. Decker: None; A. Vlakos: None; T. Moulinet: None;
Y. Dieudonne: None; A. Bigot: None; L. Terriou: None; B. De Maleprade: None; G. Denis: None; J. Broner: None;
M. Kostine: None; S. Humbert: None; B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2;
S. Georgin-Lavialle: None; O. Fain: None; A. Mekinian: None; M. MORGAND: None; T. Comont: None;
J. Hadjadj: None.

Figure 3: Cumulative incidence of severe infections according to the type of treatment received
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Background/Purpose: There have been concerns about the use of tumor necrosis factor inhibitors (TNFi) in patients with
rheumatoid arthritis (RA) and concomitant cancer. Few studies have examined cancer outcomes in these patients, and they
have mostly included long-term survivors, rather than patients with early cancer. Therefore, the safety of TNFi in patients with
recent cancer is unknown. Our aim was to examine the survival of patients with RA recently diagnosed with early-stage
breast cancer (BC), who received TNFi in the first year after BC diagnosis.

Methods:We conducted a retrospective cohort study of patients with RA diagnosed with BC and RA identified in two data-
bases from 2008 onwards: Optum’s de-identified Clinformatics® Data Mart Database, and the combined Surveillance, Epi-
demiology, and End Results Program (SEER) and Texas Cancer Registry (TCR) –Medicare linked databases. Early BC was
ascertained in Clinformatics by surgical claims codes and in SEER/TCR by stage (excluding distant BC). Use of disease
modifying antirheumatic drugs (DMARDs) and glucocorticoids in the year after BC diagnosis was identified from claims
and prescriptions files. Outcomes were overall survival (OS) and BC-specific survival (BCSS; only in SEER/TCR-Medicare)
defined as the time from BC diagnosis to death from all causes or from BC. Survival was truncated at 5 years. We compared
patients who received TNFi with those who received conventional cDMARDs, or no DMARDs, during the first year after BC
diagnosis. We estimated a propensity score for use of TNFi through a logistic regression model. We conducted multivariate
Cox proportional hazards regression, controlling for various covariates and for the propensity score.

Results:We identified 970 patients with RA and early-stage BC in Clinformatics (mean age 67 years, SD 10.6) and 1,246 in
SEER/TCR-Medicare (mean age 74 years, SD 6). In the first year after BC diagnosis 165 (17%) received TNFi in the Clinfor-
matics cohort, and 201 (16.1%) in the SEER/TCR-Medicare cohort. After multivariate and propensity score adjustment, no
significant differences in OS were observed between patients treated with TNFi (alone or with cDMARDs) and patients
treated with cDMARDs alone in Clinformatics (hazard ratio, HR=0.75 95% CI 0.41-1.37), or in SEER/TCR-Medicare
(HR=0.86 95%CI 0.55-1.34). BCSS was only available for SEER/TCR-Medicare and was significantly better in patients
receiving TNFi than in those receiving cDMARDs (HR=0.29 95%CI 0.09-0.98). No significant differences in OS or BCSS
were observed when comparing patients who did not receive any DMARDs to those receiving TNFi. Patients receiving
prednisone-equivalent doses of 3 7.5mg/day had worse survival than those who did not receive glucocorticoids in Clinfor-
matics, HR=2.51, 95%CI 1.32-4.76; in SEER/TCR-Medicare, HR=1.63, 95%CI 0.93-2.87.

Conclusion: TNFi therapy in patients with RA during the first year after early-stage BC diagnosis did not have a detrimental
effect on survival. Glucocorticoids were associated with a significant increase in overall mortality in one of the databases.
Additional studies are needed to determine the effects of other biologics on cancer outcomes, and of TNFi in patients with
other cancer types.
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Background/Purpose: Rheumatoid Arthritis (RA) patients treated with Janus Kinase inhibitors (JAKi) have reportedly higher
venous thromboembolism (VTE) risk and atherosclerotic-related complications including myocardial infarction (1).Although
underappreciated by Rheumatologists, in certain experimental situations JAK inhibition has been linked to increased pro-
inflammatory cytokine production by myeloid cells(2,3). Thus, we hypothesized that JAK inhibition-related pro-inflammatory
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cytokine dysregulation with tofacitinib (JAKi) might actually drive “immunothrombosis” in both normal and RA blood.We thus
investigated the circumstances where JAK inhibition may drive innate immune-mediated immunothrombosis

Methods: Blood was obtained from RA patients (n=12) under any treatment except JAKi and divided into two groups:
remission/low disease activity (DAS-28-CRP < 3.2, n=6) or moderate/active disease activity (DAS-28-CRP 3 3.2, n=6).
Experiments were also performed on peripheral blood mononuclear cells (PBMCs) from healthy donors (n= 12) including
other JAKi.Leukocytes were isolated using ammonium chloride and stimulated with TLR4 (lipopolysaccharide, LPS) and
TLR3 (Polyinosinic:polycytidylic acid) agonists with and without tofacitinib at three pharmacologically relevant concentra-
tions. Bulk RNA sequencing of stimulated cells, ELISA and Legendplex kits were used to assess cell responses to tofacitinib.
Plasma turbidity assays of clot formation and fibrinolysis and thromboelastography assays were used to assess the dynam-
ics of in-vitro clotting. Results were analyzed with GraphPad Prism software.

Results: In both RA and healthy blood, LPS-activated leukocytes treated with tofacitinib at therapeutically relevant concen-
trations (1 mM, 0.1 mM and 0.01 mM) further increased cytokines associated with immunothrombosis, including TNF-α, IL-
1β, IL-12, IL-4, IL-6 and TGF-b (Fig 1A). This effect was absent with TLR3 agonists (not shown), and more evident in active
RA when compared to remission (Fig 1B) despite similar baseline cytokine levels. Bulk RNA sequencing data showed mul-
tiple pathways whereby tofacitinib augmented LPS-treated macrophage inflammatory signatures including the NF-kB path-
way, IL-12, and IL-23 pathway, and suggested disruption of immunoregulatory interferon- and IL-10-induced pathways.In
turbidity and lysis analysis, all LPS-activated cell supernatants induced faster clot formation than the buffer control. However,
clot formation rate was further increased significantly when tofacitinib was added in combination with LPS (Fig 2A).Throm-
boelastography showed delayed clot lysis in active RA patients’ blood treated with LPS/tofacitinib, but not in remission/
low disease activity subjects (Fig 2B).

A. LagTime is the time it takes for the protofibrils to start aggregating into fibres, and Vmax is the clotting rate at the steepest point of the turbidity
curve. The graphs show that the clot formation rate is faster with Tofacitinib. B. Lysis index at 60 minutes (LI60) indicates how much of the clot is
remaining at 60min. So clearly there is less degradation with Tofacitinib. Maximum lysis (ML) indicates how much of the clot is lysed at the end of
the run (2hrs). This shows that less clot has been lysed over the duration of the assay. Lysis onset time (LOT) represents how long it takes for the
lysis to kick-in. So here, it takes longer for the lysis to start.
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Conclusion: TLR4, but not TLR3, activated myeloid cells treated with JAKi exhibited accelerated clot formation and delayed
thrombolysis in RA blood samples in-vitro. This work offers novel insights into how venous and arterial immunothrombosis
might occur in RA, especially in the context of bacterial challenge in active RA on JAKi therapy.
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Background/Purpose: Immunosuppressive treatments inhibit vaccine-induced immunity. We evaluated if a two-week
interruption of methotrexate treatment immediately after COVID-19 booster improved antibody response against spike pro-
tein of the receptor binding domain (S1-RBD) and live virus neutralization (ancestral Wuhan and Omicron BA.1) in patients
with immune mediated inflammatory diseases (IMIDs).

Methods:We conducted an open-label, prospective, parallel-group, randomized controlled, superiority trial in 26 UK hospi-
tals. Adults attending Rheumatology and Dermatology clinics taking methotrexate (≤25mg/week) for ≥3 month for inflamma-
tory conditions were randomly assigned 1:1 using minimization to suspend or continue methotrexate treatment for two-
weeks immediately after their COVID-19 booster. Data were analyzed using an intention to treat approach.

Results: 383 participants (mean age 59.0 years, 61% female) were randomized to either suspend or continue methotrexate
arms. 61.4% (n=235) were female, 54.3% (n=208) had RA, 31.9% (n=122) psoriasis with/without arthritis. The median
methotrexate dose was 20 mg/week. 94.5% (n=362) received a mRNA vaccine booster, mean 178 days after the second
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Serological outcomes at primary and secondary endpoints

Self-reported clinical outcomes
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dose of the primary vaccination. Adherence to the intervention was high with 96.3% (n=184) and 97.4% (n=187) self-
reported adherence with allocation in the suspend and continue methotrexate groups respectively.

At four-weeks, the geometric mean (95% confidence interval (CI)) S1-RBD antibody level was 25,413(22,227-29,056) and
12,326(10,538-14418) U/mL in suspend and continue treatment groups respectively, with geometric mean ratio (GMR)
(95%CI) 2.08(1.59-2.70), p< 0.0001, mixed-effects model. The increase in antibody response was consistent across age-
groups, methotrexate doses, route, IMIDs, primary vaccination platform, and prior SARS-CoV-2 infection. Enhanced anti-
body responses were sustained at 12 and 26 weeks with GMR(95%CI) 1.88(1.44-2.46) and 1.50(1.12-2.01) respectively.
Planned exploratory subgroup analyses suggested a greater treatment effect at higher methotrexate dose (Interaction
GMR effect (95% CI) 0.67(0.47, 0.96) at 4-weeks and 0.64(0.420.96) at 12-weeks).

The Wuhan Hu-1 IC50 neutralizing antibody titer was higher in the methotrexate suspend group compared to the continue
treatment group at four and 26-weeks. In a mixed-effect model, the GMR (95% CI) for Wuhan Hu-1 IC50 neutralizing anti-
body titer on suspending methotrexate for two-weeks was 2.56 (1.21-5.44) at 4 weeks, and 3.50 (1.34-9.18) at
26-weeks. The Omicron BA.1 IC50 cross neutralizing antibody titer was higher in the methotrexate suspend group com-
pared to the continue treatment group at 4-weeks with GMR (95% CI) 2.42 (1.45-4.05).

There were no differences in quality of life. Self-reported disease activity deteriorated slightly at 4-weeks in the suspend
methotrexate group, but normalized by week-12.

Conclusion: Two-week interruption of methotrexate treatment for IMIDs enhanced boosting of antibody responses after
COVID-19 vaccination that were sustained at 12 and 26 weeks. (Trial registration: ISRCTN11442263)
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Background/Purpose: In the ORAL Surveillance trial, cancer risk was higher among patients with rheumatoid arthritis
(RA) on tofacitinib, a Janus kinase inhibitor (JAKi), compared to tumor necrosis factor inhibitors (TNFi), in a population
enriched for cardiovascular disease risk [1]. However, less is known regarding the comparative safety of non-TNFi biologics
relative to TNFi. We assessed the comparative safety of individual non-TNFi and JAKi relative to TNFi for the risk of incident
cancer in patients with RA.

Methods: We performed a cohort study using Merative MarketScan databases (2012-2021) of patients with RA identified
using ≥1 ICD9/10 codes, age 18-64 years, who initiated treatment with TNFi, non-TNFi (rituximab, abatacept, tocilizumab
and sarilumab), or JAKi (tofacitinib, baricitinib) on or after November 2012. Patients with past cancer diagnoses were
excluded. We used Cox proportional hazard models to estimate hazard ratios (HRs) and 95% confidence intervals (CIs)
for developing incident cancer (excluding non-melanoma skin cancer) within 2 years of treatment initiation in patients on
non-TNFi or JAKi relative to TNFi, adjusting for potential confounders, including demographics, geographic region, year of
initiating a biologic, Charlson Comorbidity Index, frailty status measured using claims-based frailty index (2), healthcare utili-
zation within 12 months prior to starting treatment, and proxies for RA severity. Cancer diagnoses were identified using val-
idated administrative algorithms [3]. Patients were allowed to switch from one drug class to the other, allowing a single
patient to contribute person-time over different drug classes. Patients were censored if they did fill of a prescription of any
of these drugs for >90 days ( >180 days for rituximab), or end of study period (12/31/2021).

Table 1. Baseline characteristics of the cohort stratified by drug initiation.
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Results: We included 37,026 patients involving 78% female patients with a mean age of 47.6 ± 10.3 years, of whom 72%
initiated TNFi, 10% JAKi, 8% abatacept, 5% rituximab, 3% tocilizumab, and 2% sarilumab (Table 1). The mean follow-up
time was 360 days for TNFi, 250 days for non-TNFi, and 280 days for JAKi. There were 379 incident cancers observed dur-
ing follow-up (Table 2). In multivariable models, exposure to rituximab or abatacept had a significantly higher risk of incident
cancer (HR 2.2, 95% CI 1.5, 3.3; HR 1.7, 95% CI 1.3-2.4, respectively), compared with exposure to TNFi (Figure 1). While
the hazard ratio for incident cancer was higher with exposure to JAKi compared with TNFi, this difference was not statisti-
cally significant (HR 1.3; 95% CI 0.9-1.9).

Conclusion: While we observed a lower hazard ratio for incident cancer with exposure to TNFi compared to non-TNFi and
possibly JAKi in this generally younger and predominantly female population, potential for residual confounding by indication
and the small number of outcomes per drug class limit interpretation of these results. Larger studies with longer follow-up
are needed for better comparison of cancer risk between these drug classes.

References:
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Table 2. Number of cancer outcomes (95% confidence intervals) within 2 years of initiating biologic drug per 10,000 person-years at risk, stratified
by drug category that the patient initiated.

Figure 1. Kaplan-Meier curves showing the adjusted hazard ratio* for incident cancer per drug exposures.
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Background/Purpose:We have previously demonstrated that a combination of TNF-a and IL-6 induces mouse osteoclast-
like cells with bone resorption activity both in vitro and in vivo [Arthritis & Rheumatology (A&R), 2014]. Recently, we have
shown that the combination of TNF-a and IL-6 induces osteoclasts (OCs) derived from human peripheral blood monocytes
(PBMs) via RANKL-independent pathways in vitro. In particular, the number of TNF-a and IL-6-induced OCs differentiated
from peripheral blood mononuclear cells in patients with RA had a significant positive correlation with the modified total
Sharp score. On the other hand, the number of RANKL-induced OCs had a significant negative correlation with whole-body
bone mineral density (A&R, 2021). We undertook the present study to clarify the effects of Janus kinase (JAK) inhibitor on
TNF-a and IL-6-induced OCs and RANKL-induced OCs in PBMs derived from patients with RA or healthy donors (HDs).

Figure. Administration of filgotinib, a JAK inhibitor, for six months inhibits the differentiation of TNF-α and IL-6-induced osteoclasts in peripheral
blood monocytes from patients with RA. Left; Six months after treatment with filgotinib, the number of TNF-α and IL-6-induced osteoclasts differ-
entiated from peripheral blood monocytes was significantly decreased compared with those of before the treatment. Right; No significant change
in the number of RANKL-induced osteoclasts was observed in the same patients (each n = 5). * = p < 0.05 between groups, Wilcoxon’s signed
rank test.
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Methods: PBMs derived from 5 RA patients and HDs were stimulated by TNF-α and IL-6 or RANKL with or without
100-1000 nM filgotinib, a JAK inhibitor. The number of tartrate-resistant acid phosphatase-positive multinucleated cells
and bone resorption activity using a pit formation assay were assessed. Quantitative RT-PCR was used to measure the
mRNA expression levels of IL-1b and IL-8. Furthermore, the number of TNF-α and IL-6-induced or RANKL-induced OCs dif-
ferentiated from PBMs in RA patients before and 6 months after treatment with filgotinib was examined.

Results: The number of TNF-α and IL-6-induced OCs and RANKL-induced OCs derived from PBMs in RA patients was sig-
nificantly increased compared to that in HDs (each n=5, p< 0.05). Filgotinib significantly inhibited the differentiation of TNF-α
and IL-6-induced OCs derived from PBMs of RA patients in a dose-dependent manner (n=4, all p< 0.05). On the other hand,
the same concentrations of filgotinib did not inhibit osteoclastogenesis induce by RANKL (n=4, all p >0.05). Resorption pits
generated by TNF-α and IL-6-induced OCs derived from HDs in the presence of filgotinib was reduced comparing with
those without filgotinib. In contrast, filgotinib did not inhibit generation of resorption pits by RANKL-induced OCs (n=4).
Levels of IL-1b and IL-8 mRNA expressed by TNF-α and IL-6-induced OCs from RA patients, but not RANKL-induced
OCs, were significantly reduced by filgotinib (each n=3, p< 0.05). Six months after treatment with filgotinib, the number of
TNF-α and IL-6-induced OCs differentiated from PBMs was significantly decreased compared with those of before the treat-
ment (n=5, p=0.008) (Figure). In contrast, no significant change in the number of RANKL-induced OCs by the six-months
administration of the JAK inhibitor was observed in the same patients (n = 5, p=0.421).

Conclusion: Filgotinib inhibits TNF-α and IL-6-induced osteoclast differentiation in vitro. Administration of filgotinib reduces
differentiation potential of TNF-α and IL-6-induced OCs in PBMs from RA patients. Our results suggest that the inhibitory
mechanism of filgotinib on joint destruction in RA may be related to its inhibition of TNF-α and IL-6-induced OCs, presumed
pathogenic OCs.
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None; Y. Akiyama: None; T. Mimura: Gilead, 5.

Abstract Number: 1680

What Trade-offs Are Acceptable to Rheumatoid Arthritis Patients During
Treatment Selection?

Rieke Alten1, Juan carlos Nieto-Gonzalez2, Peggy Jacques3, Carlomaurizio Montecucco4, Robert Moots5, Helga Radner6,
Sebastian Heidenreich7, Chiara Whichello7, Nicolas Krucien7, Monia Zignani8, Harald Vonkeman9 and Katrien Van
Beneden10, 1Department of Internal Medicine and Rheumatology, Schlosspark Klinik, University Medicine Berlin, Berlin,
Germany, 2Servicio de Reumatología, Hospital General Universitario Gregorio Marañ�on, Madrid, Spain, 3Department of
Rheumatology and VIB Inflammation Research Center, University Hospital Ghent, Ghent, Belgium, 4Division of
Rheumatology, University of Pavia and Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 5Department of
Rheumatology, Aintree University Hospital, Liverpool, United Kingdom, 6Department of Internal Medicine III, Division of
Rheumatology, Medical University Vienna, Vienna, Austria, 7Patient-centred Research, Evidera Inc., London,
United Kingdom, 8Medical Affairs, Galapagos GmbH, Basel, Switzerland, 9Department of Rheumatology, Medisch
Spectrum Twente and University of Twente, Enschede, Netherlands, 10Medical Safety, Galapagos NV, Mechelen,
Belgium

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: RA – Treatments II: RA Treatment Safety
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

3337



Background/Purpose: Multiple RA therapies are available that differ in attributes such as mode of administration and
benefit-risk profile. Challenging trade-offs are made during treatment selection to accommodate patients’ circumstances
and ensure comprehensive disease management. EULAR recommendations for RA management emphasize the need to
recognize patient preferences in shared decision-making (SDM). This study elicited trade-offs that RA patients were willing
to make during treatment selection, accounting for preference heterogeneity.

Methods: An online discrete choice experiment was conducted from Sep–Oct 2021; RA patients were required to elicit their
preferences for RA treatment attributes (Figure) and make trade-offs between them. Attributes were chosen based on liter-
ature review and qualitative patient interviews; these were tested in a quantitative pilot. Main data collection was via an online
survey which asked participants to choose between hypothetical treatments. Patients were ≥18 years old, diagnosed with
RA, currently received systemic DMARD therapy for RA, and resident in France, Germany, Italy, Spain, United Kingdom,
or United States. Male patients were oversampled to support subgroup analysis of preferences for effects on sperm param-
eters. Data were analyzed using a correlated mixed logit model; differences in preferences by sex and age were explored.
Relative attribute importance (RAI) scores and maximum acceptable risk (MAR) measures were derived.

Results: In total, 2,090 patients participated; 42% were female with predefined oversampling of males; mean age was
45.2 years (range 18–83). Estimated effects were significant for all attributes (p< 0.001), implying that they all influenced
treatment choice and that preferences differed between participants. RAI scores revealed different priorities between males
and females (Figure). Reducing pain and negative effect on semen parameters was most important to males; females were
most concerned by risk of blood clots and serious infections. Remaining attributes were of lower importance. No single

Figure. RAI overall and by sex

Table. Benefit-risk trade-offs: willingness to accept extra risk
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attribute explained treatment preferences by more than 30%. Patients aged 18-44 years placed less importance on fre-
quency and mode of treatment administration than older patients. Patients accepted extra risks of blood clots, serious infec-
tions, or negative effects on sperm for an oral pill every day vs injection once a week, and for reducing amount of pain from
30% to 10% (Table). Similar observations were made for improved performance of daily activities. Acceptable trade-offs
varied between patients.

Conclusion: Preferences of RA patients were driven by benefits and risks of RA treatments, with no single attribute domi-
nating the decision making. Patients were willing to accept higher risk of serious infections and blood clots in exchange for
improvements in pain, daily activities, or administration convenience. These findings emphasize the importance of consider-
ing the entire treatment profile, including benefits, risks, and administration to support SDM between providers and
patients.

Disclosure: R. Alten: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Lilly,
2, 6, Medac, 2, 6, MSD, 2, 6, Mylan, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi-Genzyme, 2, 6,
UCB, 2, 6, Viatris, 2, 6; J. Nieto-Gonzalez: AbbVie, 2, 6, Amgen, 2, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 6, FAES
Farma, 6, Galapagos, 2, GSK, 2, Janssen, 2, 6, Lilly, 6, MSD, 2, 6, Novartis, 6, Pfizer, 6, Roche, 6, Sanofi, 6, UCB, 6;
P. Jacques: AbbVie, 12, Support for meeting attendance, Eli Lilly, 6, Galapagos, 12, Support for meeting attendance,
Pfizer, 5, Roche, 5, UCB, 12, Support for meeting attendance; C. Montecucco: AbbVie, 2, 6, BMS, 2, 6, Boehringer
Ingelheim, 6, Eli Lilly, 6, Galapagos, 6, Gilead, 2, Pfizer, 6, Roche, 6, Sanofi, 6; R. Moots: Amgen, 6, Ferring, 2, Galapa-
gos, 6, Novartis, 5; H. Radner: Gilead, 6, Janssen, 6, MSD, 6, Pfizer Cooperation Austria, 6; S. Heidenreich: Evidera
Inc., 3, 11; C. Whichello: Evidera Inc., 3; N. Krucien: Evidera Inc., 3, 11; M. Zignani: Galapagos, 3, 11;
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UCB, 5, 6; K. Van Beneden: Galapagos, 3, 11.

Abstract Number: 1681

Tacrolimus Use in SLE Pregnancy and Its Effect on Pregnancy Outcomes:
Retrospective Study in Two Japanese Tertiary Referral Centers

Takehiro Nakai1, Nanase Honda2, Eri Soga2, Sho Fukui3, Ayako Kitada1, Naoto Yokogawa4 and Masato Okada1, 1St.
Luke’s International Hospital, Tokyo, Japan, 2Tokyo Metropolitan Tama Medical Center, Tama, Japan, 3Brigham and
Women’s Hospital, Boston, MA, 4Tokyo Metropolitan Tama Medical Center, Taito City, Tokyo, Japan

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Reproductive Issues in Rheumatic Disorders
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Tacrolimus is one of the major treatment options of systemic lupus erythematosus (SLE) and is
thought to be pregnancy compatible medication. Since little is known on tacrolimus use during pregnancy complicated by
SLE, we conducted this study.

Methods: We included pregnant patients with SLE who were followed up at two Japanese tertiary referral centres. The
pregnant patients with tacrolimus exposure and those without it were propensity score matched in a ratio of one-to-two
to minimise difference in disease severity. Thereafter, we compared adverse pregnancy outcome (APO) ratio according to
tacrolimus exposure.
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Results:Of the 124 pregnancies, 29 were exposed to tacrolimus. The pregnant patients with tacrolimus exposure tended to
suffer from lupus nephritis than did those without exposure (51.7% versus 17.9%, p< 0.01) . Moreover, they tended to be
treated with hydroxychloroquine/higher dose of glucocorticoid and experienced lupus flare at conception compared with
those without exposure (hydroxychloroquine: 69.9% versus 28.4%, p< 0.01; glucocorticoid dosage: 5.00 [5.00, 10.00] ver-
sus 5.00 [1.00, 7.75] mg/day, p=0.03; lupus flare: 19.2% versus 1.4%, p< 0.01).

After propensity score matching, group difference in the baseline characteristics including SLE severity diminished. In addi-
tion, no statistical differences were also noted in the APO ratio; blood pressure; and estimated glomerular filtration rate dur-
ing pregnancy and after delivery between the groups. (overall APO: 47.1% versus 47.1%, p=1.0; maternal APO: 29.4%
versus 26.5%, p=1.0; neonatal APO: 58.8% versus 41.2%, p=0.25; PROMISSE APO: 17.6% versus 17.6%, p=1.0; hyper-
tensive disorders of pregnancy: 17.6% versus 14.7%, p=1.0; preeclampsia: 5.9% versus 5.9%, p=1.0)

Table 1: prevalence of adverse pregnancy outcome according to the use of tacrolimus

Figure 1: change in the blood pressure before and during pregnancy and after delivery
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Furthermore, receiver operating characteristic curve showed that tacrolimus concentration >2.6ng/ml was related to
reduced preterm birth rate.

Conclusion: Tacrolimus use during pregnancy showed no significant impact on APO ratio, blood pressure, or renal func-
tion. Therefore, tacrolimus use might be acceptable to control lupus activity during pregnancy.

In addition, when administering tacrolimus during pregnancy, it is advisable to maintain its concentration ≥2.6 ng/ml in order
to reduce the risk for preterm birth while paying careful attention to possible maternal side effects of tacrolimus.

Disclosure: T. Nakai: None; N. Honda: None; E. Soga: None; S. Fukui: None; A. Kitada: None; N. Yokogawa: None;
M. Okada: AbbVie/Abbott, 6, Eli Lilly, 6, Pfizer, 6.
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Figure 2 ROC curve for the maximum tacrolimus concentration during pregnancy and each adverse pregnancy outcome
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Background/Purpose: The management of fetuses exposed to maternal anti-SSA/Ro autoantibodies is challenging as the
clinician weighs the rarity of fetal atrioventricular block (AVB) against the burden of serial surveillance. Antibody titer should be
an important contributor to risk assessment and pathogenesis of disease since placental transport of maternal IgG via FcRn
expressed on syncytiotrophoblast cells is less efficient during the second trimester with fetal IgG concentrations only about
10% of the maternal levels at weeks 17 – 22, the vulnerable period for AVB detection. Accordingly, we leveraged prospective
data from the large multi-racial national study of pregnant women, Surveillance ToPrevent AV Block Likely to Occur Quickly
(STOP BLOQ), to address the impact of anti-Ro titers and utility of frequent ambulatory monitoring on outcomes in women
with no previously affected children and those at risk for recurrence.

Methods: Women with positive anti-Ro autoantibodies by commercial CLIA testing from 21 sites across the U.S. were risk
stratified into high and low anti-Ro60 and anti-Ro52 titers based on previous ELISA cutoff data demonstrating that women
with titers < 1000 arbitrary units per mL were not at risk for fetal AVB. Those with low titers had echocardiograms only and
EKGs at birth. Women exceeding this threshold for either anti-Ro60 or 52 performed fetal heart rate monitoring (FHRM)

Figure 1. Titers of anti-Ro60 and Ro52 in the women enrolled in STOP BLOQ. Top quartile for anti-Ro60 > 21,336 and for anti-Ro52 > 20,420.
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thrice daily in addition to weekly or biweekly fetal echocardiography from 18 – 26 weeks. Abnormal FHRM prompted urgent
echocardiography to identify AVB.

Results: To date, 405 women have been enrolled (Fig 1, titers). Of these, 150 (37%) had low titers of both anti-Ro60 and
52.None of 140 pregnancies past 26 weeks resulted in AVB. Of the 255 women with titers above the threshold for either
antibody, 241 completed surveillance. FHRM (performed 44,187 times) was considered abnormal in 37 audios, 9 of which
were confirmed AVB by urgent echo (7 were 2nd degree AVB). Surveillance echocardiogram (performed 1871 times)
detected no AVB when the FHRM was normal. Of the 9 AVB, 2/32 (6.25%) were recurrences and 7/209 (3.3%) were first
time AVB (Table 1). Independent of previous AVB status, comparing titers for the non AVB vs AVB in the high titer group,
anti-Ro60 was 16155 + 19821 SD and 25133 + 21494 SD (P= 0.11) and anti-Ro52 was 21194 + 36165 SD and 32310
+ 38871 SD (P = 0.04), respectively. AVB risk increased with titers (Table 1). For women within the top quartile for both
anti-Ro60 and 52, the rate of AVB was 7.1% overall, and 8.3% for those never having AVB. Albeit limited numbers, having
anti-Ro60 antibodies in the top quartile and a previous child with AVB conferred the highest risk of AVB, at 22%. High titer
anti-Ro antibodies are necessary, but not sufficient for fetal AVB since 4 women with a prior pregnancy complicated by fetal
AVB but without AVB in the current pregnancy had titers equivalent to those detected during their affected pregnancies
(Table 2).

Conclusion: FHRM identifies early AVB, supporting this approach in the management of anti-Ro exposed pregnancies. To
date, low titer anti-Ro confers no risk of AVB. While the titer of anti-Ro60 and 52 increases risk, as does previous AVB, addi-
tional factors beyond antibodies are likely.

Disclosure: B. Cuneo: None; M. Masson: None; C. Phoon: None; A. Roman: None; P. Izmirly: None; A. Saxena:
AbbVie/Abbott, 1, AstraZeneca, 1, GlaxoSmithKlein(GSK), 1; M. Belmont: None; C. Penfield: None; Y. Lee: None;
J. Nusbaum: None; R. Acherman: None; E. Sinkovskaya: None; A. Abuhamad: None; M. Makhoul: None;

Table 1: Frequency of AVB in STOP BLOQ women who have completed FHRM and >26 weeks gestation.

Table 2: Titers of anti-Ro60 and 52 in 4 women obtained during a prior pregnancy with AVB and a healthy pregnancy in STOP BLOQ.
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Background/Purpose: Project ECHO™ in an education model that links experts with community providers through a
series of video teleconferences. Each conference involves a brief didactic session followed by a discussion of real patient
cases. We piloted the first ECHO in reproductive rheumatology to increase rheumatologists’ knowledge and self-efficacy
in providing reproductive health care.

Methods: The Project ECHO guides informed ReproRheum ECHO curriculum development, provider recruitment, logistics,
and assessment. All ACR RISE Registry providers received email invitations. The ECHO was evaluated using interviews and
pre/post surveys to assess provider knowledge, self-efficacy, and to identify program strengths, weaknesses, and solicit
suggestions. Self-efficacy was assessed using a modified validated Self-Efficacy 12 survey.

Results: A total of 12 providers, 8 rheumatology providers (4 MD, 2 NP, 2 fellows) and 4 experts (2 reproductive rheumatol-
ogists, 2 MFM), participated in the ReproRheum ECHO’s 6, 1-hour sessions from January-March 2023. Feasibility was
demonstrated: all but one provider attended all sessions.

Knowledge of the rate of birth defects after exposure to azathioprine and mycophenolate both significantly increased. Pro-
vider self-efficacy increased significantly (6.8 +/- 1.2 pre-ECHO to 8.1 +/- 0.5 post-ECHO, p=0.03). All participants ’agreed’
or ’strongly agreed’ that they had increased confidence in their ability to answer colleagues’ questions and guide patients’
choices in contraception and medication in pregnancy.

In interviews, providers described the didactic and case discussion sections as being the most valuable, noting the combi-
nation allowed them to apply the knowledge in clinical care. They expressed appreciating the diversity of perspectives and
experiences of rheumatologists from across the US and the inclusion of MFM experts. Providers said they were satisfied with
the amount of facts and experienced very few barriers to attendance. Providers shared they had increased knowledge, com-
fort and confidence in speaking with patients about reproductive health. Providers who were not recording reproductive
health information routinely before the ECHO said that they had added pregnancy counseling sections to their notes. Nearly
all providers viewed the LupusPregnancy.org and ReproRheum.Duke.edu handouts as useful during patient discussions.
Some providers said they shared handouts with patients, while others had verbally reviewed them together. Nearly all
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providers said they would definitely attend future ECHO sessions and that they would definitely recommend the ECHO to
other rheumatologists and midlevel providers.

Suggestions for improvement included having patients share their perspective, role-playing patient counseling, and enhanc-
ing curricula with articles and summary sheets.

Conclusion: The pilot ReproRheum ECHO was feasible and improved knowledge and self-efficacy among rheumatologists
in reproductive health. We hope to expand to multiple audiences using tailored content, including fellows, rural providers and
advanced practice providers. This model is a promising approach to improving reproductive health care for women with
rheumatic disease.

Disclosure: M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant, 5, UCB, 2, 5; T. Swezey: None;
J. Federspiel: Hemosquid, 2; C. Sims: UCB, 5; A. Snyderman: GSK, 5, UCB, 5; A. Corneli: None; S. Wheeler: None;
J. Zell: None.
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Background/Purpose: To minimize risk of poor pregnancy outcomes, the ACR Reproductive Health Guideline recom-
mends women conceive when SLE is well controlled and treated with pregnancy-compatible medications. In addition to
SLE disease activity and medications, social determinants of health can impact pregnancy outcomes. We studied the asso-
ciation between pregnancy timing, social determinants of health, and pregnancy outcomes.
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Methods: All study participants met SLICC criteria for SLE, were pregnant, and enrolled in a prospective registry. At base-
line, patients reported social determinants of health and SLE activity; medications, laboratory results, and physician-
assessments of SLE activity were also recorded. Pregnancy timing was defined in 3 ways based on whether the woman
was medically optimized, the woman intended to become pregnant, or both. “Medically optimized” pregnancies met the fol-
lowing criteria: no teratogen use, continued pregnancy-compatible SLEmedications, and urine protein:creatinine ratio (UPC)
< 1g in the 6 months prior to or during the first trimester. “Intended” pregnancies were defined using the London Measure of
Unplanned Pregnancy (LMUP), a validated, 6-question self-reported survey assessing the extent that the woman intended
to become pregnant. Well-timed pregnancies were both medically optimized and intended; ill-timed were either not medi-
cally optimized and/or intended. Statistical analyses compared differences in outcomes by our three definitions of pregnancy
timing.

Results: A total of 115 women were enrolled, with half of pregnancies both intended and medically optimized, 20% neither
intended nor medically optimized, 17% not intended but medically optimized, and 13% intended but not medically opti-
mized. Ill-timed pregnancies were more likely to be conceived by women who were single, identify as Black or Hispanic,
receive Medicaid or Medicare, have a lower income and level of education (Table 1). Additionally, women with ill-timed
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pregnancy had higher physician-reported SLE disease activity, were less likely to be taking pregnancy-compatible medica-
tions at their initial pregnancy visit and more likely to be taking mycophenolate at conception (Table 2). Ill-timed pregnancies
were more likely to end with preeclampsia and early delivery (Table 3). In pregnancies that were not medically optimized,
when adjusted for marital status, low income, Medicaid or Medicare, the risk of preterm birth and preeclampsia was three
times higher than in medially optimized pregnancies (AOR: 3.33; 95% CI: 1.06, 10 for preterm birth and AOR: 3.0; 95%
CI: 0.95, 10 for preeclampsia). These pregnancies were, on average, more than two weeks shorter (adjusted β: -2.38;
95% CI: -4.42, -0.34).

Conclusion: In this cohort of pregnant patients with SLE, women with ill-timed pregnancies, whether because she didn’t
intend to be pregnant or was not medically optimized for pregnancy, had multiple factors contributing to their higher risk
for poor pregnancy outcomes, including social disadvantage, increased lupus activity, and inappropriate medication use.
In order to improve outcomes in SLE, we need to target specific interventions to this particularly vulnerable population.

Disclosure: C. Sims: None; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5;
C. Harding: None; C. Edens: None; M. Birru Talabi: None; R. Ramsey-Goldman: Ampel Solutions, 2, Calabetta,
2, Exagen, 2, Immunocor, 6; L. Neil: None; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant,
5, UCB, 2, 5.
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Background/Purpose: SLE patients have increased rates of HPV infection and cervical cancer. Although some factors are
recognized for HPV infection in SLE, the relationship with SLE disease activity is not well studied. Here, we studied the asso-
ciation between SLE activity and HPV infection in a time adjusted manner.

Methods: We studied patients visiting lupus clinic between May 2020 and May 2022. We included females between 21 to
65 years who had at least 1 pap smear after SLE diagnosis. Patients who had hysterectomy were excluded. We collected
HPV vaccination data, HPV results, disease activity and exposure to immunosuppression since 2011.

SLE Disease Activity Index 2000 (SLEDAI-2K) and prednisone doses were recorded for each visit. Time adjusted SLEDAI
(TAS) and time adjusted prednisone dose (TAP) were determined by calculating the area under the curve of over time. Data
for 3 consecutive clinic visits were used.

Immunosuppressive drugs were divided into 3 groups: Conventional: Methotrexate; nonbiologic: Azathioprine, Mycopheno-
late mofetil, Tacrolimus, Voclosporin, Cyclophosphamide; and biologic: Belimumab, Rituximab or Abatacept.
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Descriptive statistics, univariate and multivariate logistic regression were performed.

Results: We studied 74 female SLE patients (61% Hispanic, 24% African American, and 15% Caucasian) who had no his-
tory of prior HPV. Only 3 patients had received HPV vaccine. The mean ± SD age was 41 ±11 years. The mean ± SD of SLE
disease duration was 7.9 ± 4.3 years. The mean number of pap smears per patient was 2.6.HPV testing was performed on
68 patients and 19 patients were HPV positive. In 6 patients, HPV testing was not performed due to HPV screening guide-
lines. The average time between visits was 3.7 months. The mean ± SD TAS and TAP were 4.2± 3.7 and 7.7 ± 13.1 mg,
respectively.

Figure 1: ROC curves of the association of HPV infection with time adjusted SLEDAI (TAS) (area under the curve 0.80) and time adjusted predni-
sone (TAP) (area under the curve 0.79)
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In univariate analysis, the risk of acquiring HPV was associated with younger age, higher number of pap smears, greater TAP
dose, and higher TAS (Table 1a).The odds of acquiring HPV increase by 7.5% for 1 mg increase of TAP (OR 1.07, 95% CI:
1.01- 1.14). Ethnicity, SLE disease duration, alcohol use, hormonal contraception use and prior immunosuppression expo-
sure were not associated HPV (p >0.05).

In multivariable logistic regression, age, number of pap smears and TAS were independently associated with HPV (p< 0.05
for all), but TAP was not (Table 1b). Patients were stratified into 3 TAS categories: mild < 3, moderate 3-6 and severe >6.
Patients with severe SLE activity had 22.0 times higher odds of having HPV than those with mild activity (OR 22.0, 95%
CI: 3.6-132.7, p 0.0007).

The cut point that better discriminated the risk of HPV infection for TAS was >5 (OR 24.0, 95% CI: 4.9-116.5) and for TAP
was >15 mg (OR 16.0, 95% CI 3.5-72.6) (Figure 1). TAS increased the accuracy of immunosuppression exposure to detect
HPV infection (Figure 2).

Conclusion: Our findings suggest that SLE disease activity is an independent risk factor for HPV infection, which has not
been previously recognized. Reducing disease activity rather than immunosuppression may be the clinical approach to
lower the risk for HPV infection. The biological basis for this association represents an important area for future study as is
the role of disease activity in other infections among SLE patients.

Disclosure: Z. Kazmi: None; C. Lorenzo: None; A. Escalante: None.
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Figure 2: ROC curves of the association of HPV infection with time adjusted SLEDAI (TAS) and immunosuppression exposure (p = 0.019)
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Background/Purpose: Adolescents and young adults (AYAs) with rheumatic disease are at high risk of poor reproductive
health outcomes due to disease-related risks and teratogen use. We describe patient reported counseling on sexual and
reproductive health (SRH) related to rheumatic disease among an AYA population.

Methods: AYAs ages 14-26 years and assigned female at birth were recruited from pediatric rheumatology clinics at a Mid-
west tertiary care center. Participants completed a one-time online survey assessing SRH behaviors and counseling. Diag-
nosis and medication were extracted from the EMR. Data were analyzed using descriptive statistics.

Results: The 108 participants were 14-23 years old (mean 16.7 +/- 2.0). 24% reported ever having sex. 36% were on a
teratogen (excluding NSAIDs). (Table 1)

Among all participants, we found low rates of reported screening for sexual activity by pediatric rheumatologists (38%). Few
reported discussions regarding pregnancy prevention (17%) or emergency contraception (EC, 6%); more participants
reported counseling by any provider (56% and 20% respectively, Table 2). Sexual activity screening was associated with
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current teratogen use (Χ2=6.539, p< 0.05). EC counseling was associated with older age (18.3+/-2.7 vs 16.6+/-2.0 years,
p< 0.05) but not teratogen use or sexual activity. Pregnancy prevention counseling was associated with none of these
factors.

Among AYAs on teratogens, 54% reported screening for sexual activity by pediatric rheumatologists. Only 51% reported
receipt of counseling regarding the risk of their disease or medication on the health of a fetus if they were to get pregnant,
and 44% regarding counseling to avoid pregnancy due to their medication. We found similar rates when asked regarding
counseling by any provider. We found gaps in counseling of patients on teratogens regarding pregnancy prevention and
EC, which they largely received from non-rheumatology providers. (Table 2)
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Notably, among those on teratogens only 62% knew their medication was teratogenic. Those not on teratogens were largely
unsure of the teratogenicity of their medications, and 9% inappropriately reported that their medications were teratogenic. (Table 2)

AYAs reported these topics of high importance for young people with rheumatic disease to know, and many reported recent
concerns on these topics. They preferred to receive information in person from their rheumatologist, and 82% agreed it is
important to talk to their rheumatologist regarding these topics. (Table 3)

Conclusion: AYAs with rheumatic disease report low levels of reproductive health screening and counseling by their rheuma-
tologist yet report these topics are important and want to discuss them. Gaps in knowledge were identified among teratogen
users. This study identifies a need for improved communication with AYAs regarding their sexual and reproductive health.

Disclosure: B. Huynh: None; M. Ott: Eli Lilly, 3, 11; S. Tarvin: Pfizer, 5, Roche, 5, UCB, 5.
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Background/Purpose: Limited information exists on participation and study outcomes by sex in randomized controlled tri-
als (RCTs) among patients with psoriatic arthritis (PsA). Through a systematic literature review and meta-analysis, we aimed
to compare patient characteristics and efficacy and safety of advanced therapies between male and female patients with
PsA participating in RCT.

Methods: We performed a systematic literature search of Medline, Embase and Central databases, and conference
abstract archives from January 1, 2000 to June 30, 2022. RCTs that assessed the efficacy of an advanced therapy (biologic
or targeted synthetic) in adult participants with PsA were included. Among studies that reported sex-disaggregated results,
we extracted information on participants’ baseline characteristics and proportion of participants achieving minimal disease
activity (MDA), or meeting the American College of Rheumatology 20 (ACR20) and ACR50 response criteria at the primary
endpoint of the study by sex. Random-effect models were used to calculate pooled effects for response in males
vs. females for the different classes of advanced therapies.

Results: A total of 52 trials (21,769 participants) were included. The average percentage of male and female participants
enrolled was 50.2% and 49.8%, respectively. Only 9 studies (17.3%) reported sex-disaggregated baseline characteristics,
16 studies (30.7%) reported sex-disaggregated efficacy endpoints and 2 studies (3.8%) reported sex-disaggregated safety
endpoints.
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Female patients had significantly higher baseline tender joint count, Health Assessment Questionnaire Disability Index, phy-
sician and patient global assessment and pain scores. Male patients had significantly higher baseline psoriasis area and
severity index and CRP [Table 1].

Differences in pooled estimates of efficacy endpoints were seen for male and female patients across the different classes of
advanced therapies. The probability of achieving MDA was significantly higher in males in the following classes of advanced
therapies [Fig. 1]: IL-17 inhibitors (i) (OR 1.99), IL-23i (OR 1.79), TNFi (OR 2.62) and JAKi (OR 1.77). The probability was also
higher in IL-12/23i and methotrexate, but not statistically significant.

Table 1 - Summary results of random effects meta-analysis of baseline patient characteristics by sex

Figure 1. Random-effects meta-analysis of the odds of achieving minimal disease activity (MDA) in male vs. female patients with psoriatic arthritis.
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Figure 2. Random-effects meta-analysis of the efficacy of advanced therapies, by (A) ACR20, (B) ACR50 response between male and female
patients with psoriatic arthritis.
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In contrast, variability was seen in the probability of achieving ACR response by sex across classes of advanced therapies.
The probability of achieving ACR20 response was significantly higher in male vs. female patients for IL-17i (OR 1.76), IL-
23i (OR 1.46), IL-12/23i (OR 2.66) and TNFi (OR 1.67), but significantly different for JAKi (OR 1.10). [Fig. 2A]. Similarly, the
probability of achieving ACR50 response was significantly higher in males vs. females in all advanced therapies, and not sig-
nificantly different for JAKi (OR 1.09) [Fig 2B]. Male and female patients had a similar probability of achieving ACR20
response when using placebo (OR 1.04, 95% CI 0.86, 1.27).

Conclusion: Female patients participating in RCTs are less likely to achieve efficacy end points for most classes of
advanced therapies. Some differences in response outcomes were found across classes of advanced therapies. Future
studies should report disaggregated sex data for baseline and end-points.

Disclosure: L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz,
5, UCB, 2, 5; S. Mylvaganam: None; J. Pardo Pardo: None; J. Petkovic: None; V. Strand: Abbvie, 2, Alpine Immune
Sciences, 2, Amgen, 2, Arena, 2, AstraZeneca, 2, Bayer, 2, Biosplice, 2, Bioventus, 2, Blackrock, 2, 2, BMS, 2, Boehrin-
ger Ingelheim, 2, Celltrion, 2, Chemocentryx, 2, EMD Serono, 2, Equillium, 2, Ermium, 2, Eupraxia Pharmaceuticals,
2, Flexion, 2, Galapagos, 2, Genentech/Roche, 2, Gilead, 2, GlaxoSmithKline, 2, Horizon, 2, Ichnos, 2, Inmedix, 2, Jans-
sen, 2, Kiniksa, 2, 2, Kypha, 2, Lilly, 2, Merck, 2, MiMedx, 2, Novartis, 2, Omeros, 2, Pfizer, 2, Regeneron, 2, Rheos, 2, R-
Pharm, 2, Samsung, 2, Sandoz, 2, Sanofi, 2, Scipher, 2, Setpoint, 2, Sorrento, 2, Spherix, 2, Tonix, 2, UCB, 2, Urica, 2;
P. Mease: AbbVie, 2, 5, 6, Acelyrin, 2, Aclaris, 2, Amgen, 2, 5, 6, Boehringer Ingelheim, 2, Bristol Myers Squibb, 2, 5, Eli
Lilly, 2, 5, 6, Galapagos, 2, Gilead, 2, GlaxoSmithKline, 2, Inmagene, 2, Janssen, 2, 5, 6, MoonLake Pharma, 2, Novartis,
2, 5, 6, Pfizer, 2, 5, 6, Sun Pharma, 2, 5, UCB Pharma, 2, 5, 6, Ventyx, 2, Xinthera, 2; K. Colaco: None.
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Background/Purpose: IL-17 inhibition demonstrates efficacy in multiple disease domains in psoriatic arthritis. Izokibep is a
unique IL-17A inhibitor with high IL-17A binding affinity (KD= 0.3 pM), small molecular size (18.6 kDa), and an albumin
attachment site. Week 16 data showed ACR50 of 52% and enthesitis resolution rates of 88%. We report data from baseline
to 46 weeks in this phase 2 PsA trial1 on arthritis and skin composite efficacy endpoints and longer-term safety.
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Methods: Izokibep doses of 80 mg Q2W or 40 mg Q2W were evaluated to 46 weeks or study termination. The original pla-
cebo arm switched to 80 mg Q2W at week 16 in this multicenter trial (NCT04713072). Once week 16 data were available,
this trial was terminated to further examine the effective dose range of izokibep in a next P2b/3 trial. The results include as
observed analysis. Eligible patients met CASPAR criteria, with ≥3 swollen and ≥3 tender joints, and prior failure/insufficient
response to NSAIDs, csDMARDs or TNF inhibitors.

Results: 135 patients were randomized 1:1:1: 44 to 40 mg Q2W, 47 to 80 mg Q2W, 44 to placebo later switched to 80 mg
Q2W at week 16. At week 32, 96 of 102 eligible patients had measured results and at week 46, 59 of 62 patients did. Base-
line mean age was 49 (SD 12), BMI 29 (5), PsA duration 7 (8) years, SJC 10 (7) and TJC 17 (10), DAPSA 47 (22), and PsAID-9
5.9 (1.8). Mean PASI was 10 (6) in those patients with BSA >3%, and in those with enthesitis, mean LEI was 1.5 (0.5) and
SPARCC was 3.4 (2.8). 13% used prior TNF inhibitors.

Beyond week 16, the 80 mg groups continued to improve, while the 40 mg group remained largely stable (Figure 1).

Most patients in the 80 mg group and the placebo/80 mg switchers achieved DAPSA low disease activity/remission and
minimal disease activity (MDA) thresholds through week 46 (Table).

High LEI enthesitis resolution rates on 80 mg until week 16 were maintained while SPARCC enthesitis resolution progressed
through week 46 (Figure 2). Mean PsAID-9 scores improved to week 46, to a mean 2.3 (2.0) on 80 mg, 2.2 (2.1) in the
placebo/80 mg switchers and remained largely stable on 40 mg after 16 weeks, with mean 3.2 (2.5).

Table. Majority of Patients Achieve DAPSA LDA/Remission and Minimal Disease Activity at Week 46

Figure 1. High Levels of ACR50, ACR70, and PASI100 Scores Obtained at Week 46
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Safety over the interval from week 16 to 46 remained unchanged. The most frequent adverse events were injection site reac-
tions (14.5%) and injection site erythema (12.2%), with 1 patient discontinuing for ISR. Nasopharyngitis occurred in 6.9%,
and headache and backpain occurred in 5.3% each. AEs were mostly mild and balanced across treatment groups. No Can-
dida or fungal infections were observed from weeks 16 to 46.

Conclusion: Izokibep 80 mg demonstrated high levels of disease control with ACR70 in 52%, PASI100 in 71% and enthe-
sitis complete resolution in 89% at week 46. Izokibep remained well tolerated, with no dose related adverse events and a
safety profile generally consistent with approved IL-17A inhibitors.

References

1Behrens, F et al. ACR 2022. Abstract 1597. Arthritis Rheumatol. 2022; 74 (suppl 9).
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Figure 2. High Rates of LEI and SPARCC Enthesitis Complete Resolution to Week 46
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Background/Purpose: To characterize the relationships between peripheral blood immune cell profiles in patients with
psoriatic arthritis (PsA) and (1) baseline clinical and imaging disease features; (2) response to targeted advanced therapies
at 3 months.

Methods: Patients with PsA who were initiating treatment with advanced therapies for active peripheral musculoskeletal dis-
ease were recruited. Patients were examined and ultrasound was performed to assess the level of inflammation in various
PsA domains at baseline and after 3 months of treatment. Mass cytometry (CyTOF) was performed to characterize immune
cell populations in whole blood. The frequencies of 16 immune cell populations (among CD3+ positive cells) were

Figure 1. Hierarchical cluster analysis of CD3+ immune cell populations finds 3 immune clusters (1A). Immune clusters show differences in sono-
graphic features (1B), but fewer differences in clinical features (1C). *p<0.05
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automatically quantified using Probability State Modelling algorithms. Hierarchical clustering was performed using immune
cell population data. The association between the 3 identified immune cell clusters and baseline characteristics, as well as
clinical and sonographic response to treatment, was assessed using GEE regression models.

Table 1: The association between baseline immune profile* and clinical response to targeted advanced therapies at 3 months - GEE regression
model (N=40)

Figure 2 - The association between immune cell populations and change in sonographic inflammation score by GEE model adjusted for baseline
sonographic score
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Results: 40 treatment periods involving 34 patients were analyzed (21 IL-17i; 16 TNFi; 3 JAKi). 60% of patients achieved
ACR20 response. Cluster analysis identified 3 immune clusters (Figure 1).Cluster 1 (γδT cells and CD8+ naïve predominant)
was associated with lower sonographic inflammation, lower physician global assessment and younger age. Cluster 2
(Central Memory (CM) and Effector Memory (EM) CD4+ T cells predominant) was associated with the highest levels of sono-
graphic inflammation, in particular synovitis and enthesitis scores, and older age.Cluster 3 (CD4+ and CD8+ Terminal Effec-
tor (TE) T cells and Th1 predominant) was associated with highest levels of peritenon inflammation (Figure 1B-C). Immune
cell profiles were associated with clinical and sonographic response to therapy. Being in Cluster 2 was associated with a
lower probability of achieving ACR20 response and with an increase in Disease Activity index for PsA (DAPSA) score com-
pared to clusters 1 and 3 (Table 1). Among individual cell populations, higher levels of CD8+ cells, in particular naïve cells,
was associated with reduction in DAPSA. Higher levels of γδT cells was associated with higher chances of achieving
ACR20 response, while higher levels of naïve EM and CM CD4+ and Th1 cells were associated with lower treatment
response (Table 1). The levels of Th1 and γδT cells also predicted change in sonographic inflammatory score (Figure 2).

Conclusion: Immune cell profiling can improve PsA phenotyping. CD4+ memory and Th1cells correlated with more severe
synovitis and enthesitis and poor response to advanced therapies, while γδT cells and CD8+ naïve cells were associated
with milder disease phenotype and improved treatment response.

Disclosure: L. Eder: AbbVie, 2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz,
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6, AstraZeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.
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Background/Purpose: PsA is characterized by inflammatory arthritis, enthesitis, dactylitis, and spondylitis. Apremilast
(APR) is an oral immunomodulating phosphodiesterase-4 inhibitor approved for the treatment of PsA. Here, we evaluate
the efficacy of APR 30 mg BID on inflammation measured by a dedicated MRI of the hand.
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Methods: MOSAIC (NCT03783026) was a phase 4, multicenter, single-arm, open-label study in patients (pts) with active
PsA (≥3 months but ≤5 years since diagnosis, meeting CASPAR criteria) evaluating APR as monotherapy or in combination
with stable MTX. Pts were treated with APR for 48 weeks (wk) and had contrast-enhanced MRI of the hand performed at

Change From Baseline in Imaging and Clinical Efficacy Endpoints Following Treatment With Apremilast

Change From Baseline in Imaging Endpoints by Disease Activity Status at Baseline (Subgroup Analyses)
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baseline (BL), Wk 24, andWk 48. All images were read and adjudicated by 2 experienced readers blinded to clinical informa-
tion and time of acquisition. The primary endpoint was change from BL in the composite score of hand bone marrow edema
(BME), synovitis, and tenosynovitis in fingers 2–5, as assessed by the PsA MRI Score (PsAMRIS) at Wk 24. Total inflamma-
tion score, comprised of BME, synovitis, tenosynovitis, and periarticular inflammation in fingers, was also assessed. Struc-
tural progression determined by bone erosion and proliferation in fingers 2–5 was assessed by the total hand damage
score. Subgroup analyses based on BL disease activity as measured by Clinical Disease Activity Index for PsA (cDAPSA)
were performed for key endpoints.

Results: A total of 122 pts enrolled and received APR (mean age, 47 y; 55% female; and mean PsA duration, 1.9 y). The Full
Analysis Set (FAS) included 98 pts evaluable for the primary endpoint and 94 were included in the per protocol (PP) set. The
least-squares (LS) mean (95% CI) change from BL in the PsAMRIS (FAS) was -2.32 (-4.73, 0.09) at Wk 24 and -2.91 (-5.45,
-0.37) at Wk 48 (Figure 1). In the PP set, the LS mean (95% CI) change from BL in the PsAMRIS at Wks 24 and 48 showed a
significant reduction of disease activity (Figure 1). Significant improvements from BL were seen in total inflammation scores
in the FAS (Figure 1). The total hand damage score showed no significant change from BL to Wk 48 (Figure 1). Pts also
experienced significant improvements from BL in cDAPSA at Wks 24 and 48 (Figure 1). Subgroup analyses based on BL
disease activity showed significant improvements from BL in inflammation in pts with moderate disease activity (ModDA;
cDAPSA >13 to ≤27) and no significant change from BL in total damage. Though it was insignificant, pts with high disease
activity (HDA; cDAPSA >27) did have improvement from BL in inflammation indices (Figure 2). No new safety signals were
identified.

Conclusion: Pts with PsA treated with APR had improvements in both clinical indices and objective MRI indices of inflam-
mation assessed by PsAMRIS in the target hand at Wk 24 and Wk 48, confirming an effect of APR on clinical and inflamma-
tory manifestations of PsA. Pts with ModDA seemed to have greater improvement from BL in MRI inflammation scores than
pts with HDA. No significant structural progression was observed. These results offer important insights on the effect of APR
in PsA and highlight the value of using MRI and PsAMRIS as measures of inflammatory disease activity and change following
treatment.
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Oligoarticular Psoriatic Arthritis Treated with Apremilast
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Background/Purpose: Oligoarticular PsA can be associated with significant impact on quality of life, despite limited joint
involvement. The phase 4 FOREMOST study evaluated the efficacy of apremilast (APR) in patients (pts) with limited joint
involvement (defined as 2–4 swollen and 2–4 tender joints [2–8 active joints]) using a modified minimal disease activity score
(MDA-Joints).
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Methods: FOREMOST (NCT03747939) is a phase 4, multicenter, randomized, double-blind, placebo (PBO)-controlled,
parallel-group study. Eligible pts had early disease (PsA duration ≤5 years) and limited joint involvement ( >1 but ≤4 swollen
and >1 but ≤4 tender joint count [SJC and TJC] of 66–68 joints assessed). Joints affected at baseline (BL) were defined as
sentinel joints. Pts were randomized 2:1 to APR or PBO for 24 weeks, with an early escape at Week 16. The primary
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endpoint was the proportion of pts at Week 16 who achieved MDA-Joints (mandating SJC ≤1 and TJC ≤1 and 3/5 alternate
items). Secondary endpoints assessed at Week 16 included the proportion of pts achieving Clinical Disease Activity in Pso-
riatic Arthritis (cDAPSA) remission (REM, ≤4) or low disease activity (LDA, >4 to ≤13), Patient’s Global Assessment of Dis-
ease Activity (PtGA) ≤20, patient assessment of pain ≤15, Psoriatic Arthritis Disease Activity Score (PASDAS) good or
moderate response, and change from BL in Psoriatic Arthritis Impact of Disease 12-item (PsAID-12). Exploratory analyses
were performed for all joints and posthoc analyses were conducted in pts with 2–4 sentinel joints. The proportions of pts
with SJC or TJC >4 over time were also assessed by pts with a BL joint count of 2–4.

Results: Of 308 pts randomized (APR: n=203; PBO: n=105), mean PsA duration was 9.9 (SD 10.2) months, mean age was
50.9 (SD 12.5) years, and 39.9% of pts were using a csDMARD. In the overall population, MDA-Joints response (primary
endpoint, based on sentinel joints) was achieved by significantly more pts with APR (33.9%) vs PBO (16.0%) at Week
16 (P=0.0008) (Table 1). Additionally, significantly greater proportions of pts achieved secondary endpoints with APR vs
PBO at Week 16 (Table 1). Clinical characteristics were similar between pts with ≤4 joints and >4 joints involved at BL (-
Table 2). A total of 268 (87%) patients had ≤4 active joints at BL. In a post hoc analysis, similar MDA-Joints response rates
were seen in pts with 2–4 joints (APR: 34.4%, PBO: 17.2%) vs the overall study population at Week 16. In pts with 2–4 joints
involved at BL, there was an increase in the proportions of pts who switched to a joint count >4 through Week 16 among
those receiving PBO but not among those receiving APR (Figure 1). No new safety signals were identified.

Conclusion: FOREMOST is the first global randomized controlled trial studying early oligoarticular PsA. In this study, better
disease control is achievable with APR, with twice the MDA-Joint response compared with PBO at 16 weeks. A higher per-
centage of pts with BL joint count ≤4 shifted to a joint count of >4 with PBO vs APR.
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Background/Purpose: JAK-inhibitors (JAKi) are increasingly being prescribed to treat various inflammatory conditions,
including psoriatic arthritis (PsA). While the understanding of JAKi efficacy and safety in rheumatoid arthritis is progressing,
it remains less developed for PsA. The purpose of this study was to evaluate the profile of PsA patients to whom JAKi are
prescribed, in a large multi-country real-world collaboration (JAK-pot).

Methods: Patients with a diagnosis of PsA, treated with either JAKi, TNF-inhibitors (TNFi) or bDMARDs with other modes of
action (OMA) were included from 10 registers in which JAKi were prescribed for PsA. Treatment-courses were included only
since JAKi became available in each country. We used standard descriptive statistics to evaluate patient-, disease-, and
treatment characteristics across treatment groups, and across registers for JAKi only. We plotted crude retention rates for
each treatment group.

Results: Among the 11,939 treatment courses considered (Table 1), 582 were JAKi, mainly tofacitinib (67%) and upadaci-
tinib (27%), and to a lesser extent baricitinib (6%). Patients initiating JAKi tended to have more difficult to treat disease,
defined as longer disease duration ( > 9 years), older age, more prior bDMARD experience (52% with 3 or more previous
bDMARDs), and more concomitant glucocorticoids. JAKi patient characteristics were consistent across countries
(Table 2), despite varying use of specific JAKi agents, tofacitinib use ranging from 36 to 100% and upadacitinib from 0 to
64%. Crude drug retention at 1 year was 65% for JAKi was (Figure 1), which was significantly lower than for OMA (74%)
and TNFi (77%).
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Table1: Baseline characteristics across treatment groups

Table 2: Baseline characteristics for JAK inhibitors across countries
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Conclusion: Unadjusted drug retention rates for second line therapies in PsA patients suggest lower drug maintenance of
JAKi compared to OMA and TNFi. However, it is likely that these results are largely driven by the severity of the disease of
patients on JAKi compared to patients on other treatments. Adjusted analyses are needed when evaluating the real-life
effectiveness and safety of JAKi for PsA patients.
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Figure 1: Crude drug retention rates
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Background/Purpose: Patients with lupus nephritis (LN) have variable responses to standard-of-care therapy, and a third
of patients with class III, IV, or V show a progressive decline in kidney function. Identifying distinct inflammatory processes
associated with LN using non-invasive tools may improve treatment targeting. Here, we aimed to identify subgroups of LN
patients that differ in systemic immune activity and to evaluate their relationship to kidney pathology.

Methods: Mass cytometry using four 48-marker panels was applied to characterize peripheral blood mononuclear cells
from 140 patients with active, biopsy-proven proliferative (class III or IV +/- V, n=98) or membranous (class V, n=42) nephritis
and 40 healthy controls in the Accelerated Medicine Partnership RA/SLE Network Phase II study. K-means clustering was
used to stratify patients based on the proportions of 55 immune cell subsets defined using B cell-, T cell-, myeloid cell-,
and NK cell-focused panels.

Results: Unsupervised analysis of all samples identified 3 patient subgroups based on blood immunophenotypes
(Figure 1A). The first group (G0) included all controls and 20% LN patients; the two others (G1, G2) included only LN
patients. A cytometric IFN-I score, based on MX1, siglec1 and ISG15 expression, was significantly different between the
three groups; G0-LN patients had comparable scores to controls and G1 displayed the highest values (Figure 1B). G2 mem-
bership was driven by an increased proportion of GZMB+ GZMK+/- CD8 T cells, plus increased CD86dim monocytes and
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activated B cells including CD11chi cells (Figure 1C). G2 was associated with higher histologic activity scores, whereas G0
had higher chronicity scores, even after controlling for race, corticoid dose, immunosuppressant use, and previous history
of renal biopsy (Figure 2). Complete renal response (CR), determined at 1 year in patients with baseline urine protein-
creatinine ratio > 1, was more frequent in G2 than in G0/G1 LN patients, independently of history of previous renal biopsy
(CR in G2 = 15 [41%] vs others = 9 [18%]; OR [95%CI] = 3.9 [1.3,12.5]; p.adj = 0.02). Finally, we asked whether the com-
position of immune cell infiltrates in the kidney, evaluated by scRNA-seq of kidney biopsies, differed between the 3 blood-
defined subgroups. G2 patients had kidney T cell infiltrates enriched in GZMB+/GZMK+ CD8 T cell subsets and in myeloid
cells with an activated and phagocytic profile compared to G0/G1 patients. In contrast, G1 patients showed the highest
expression of IFN-I gene signature across the groups, consistent with the pattern seen in blood (Figure 3).
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Conclusion: Blood immunophenotyping identified 3 groups of LN patients with different patterns of immune cell infiltration
and likelihood of response to treatment. Cytometric profiles distinguished patients with a signature involving activated CD8
T cells, CD11chi B cells and activated myeloid cells (G2) from those with the highest IFN scores (G1). Patients with increased
blood and kidney CD8 GZMB+GZMK+/- cells (G2) had increased renal activity scores at baseline and a higher likelihood of
response at 1 year.
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Background/Purpose: Iberdomide is a high affinity cereblon ligand that promotes ubiquitylation and proteasomal degrada-
tion of Ikaros (IKZF1) and Aiolos (IKZF3) transcription factors and, thereby altering specific aspects of immune responsive-
ness. Iberdomide has been shown to be efficacious in a randomized controlled trial in patients with generalized SLE
(NCT03161483) and to be specifically effective in patients with high baseline expression of the interferon gene signature
(IGS)1,2. The current analysis sought to identify the profile of gene expression abnormalities in SLE patients responsive to
iberdomide and the impact of the agent on gene expression abnormalities.

Methods: Baseline whole blood samples from 276 female SLE patients from the phase 2b iberdomide trial were utilized for
this analysis. These patients had a >/= 6 month history of SLE and disease activity determined by SLEDAI-2K >/=6. Patients
were randomized to placebo, or one of three doses of iberdomide (0.15, 0.3 or 0.45 mg once daily). Clinical response was
determined by the SLE Responder Index 4 (SRI-4) at 24 weeks. RNAseq was performed and analyzed by Gene Set Varia-
tion Analysis (GSVA) using 32 informative gene modules and K-means clustering.

Results: Whole blood K-means clustering of the GSVA scores yielded 5 subsets of patients (Figure 1). Subset A had the
fewest molecular abnormalities, whereas Subset E had the most disturbances in immune function, including enrichments
in the IGS, immunoproteasome, IL-1/ inflammasome pathway, and neutrophil/granulocyte genes and lymphopenia. Clus-
ters B-D had intermediate degrees of abnormal enrichment in specific gene modules. Cluster C had high IGS, immunopro-
teasome, plasma cells/Ig chains, and IL-23 complex genes, but no lymphopenia. No differences were noted between the

3372



subsets with regard to steroid or hydroxychloroquine use, and differed only modestly in disease activity as measured by
SLEDAI-2K, anti-DNA and Compelemnt C3and C4. Significant clinical responses to iberdomide were confined to subsets
C and E (Figure 2). Effect sizes of responses in these groups ranged between 20-30%. Other subsets had higher placebo
responses and no additional response to iberdomide. Treatment with iberdomide resulted in significant decreases in the B
cell, plasma cell and interferon signatures and increases in the Treg signature (Figure 3).

Conclusion: K-means clustering of GSVA scores from baseline samples of the iberdomide trial successfully clustered
patients into subsets that exhibited differences in response to iberdomide treatment, with the greatest responses observed
in patients with the highest IGS, immunoproteasome, plasma cell, inflammasome, and IL-23 pathways. Treatment with iber-
domide altered gene expression profiles in a manner consistent with the known action of the agent. Gene expression based
subsetting may be useful to enrich trials for responsive patients and monitor the impact of therapy.
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Background/Purpose: The G1 and G2 risk variants (RVs) in Apolipoprotein L1 (APOL1) associate with CKD and may con-
tribute to poorer outcomes for African American (AA) patients with lupus nephritis (LN). While the pathogenetic mechanism
for APOL1 related CKD remains unknown, most studies focus on glomerular injury. This study leveraged the multi-center
LN AMP to evaluate APOL1 RV associated clinical phenotypes and identify whether these genetic variants influence the tran-
scriptomic landscape in kidney cells.

Methods: LN patients were consecutively enrolled in AMP at the time of a clinically indicated renal biopsy and followed for
one year. Dissociated biopsies were passed through a droplet-based single-cell RNA sequencing (scRNAseq) pipeline that
included quality control of sequenced libraries. Genotypes for APOL1 RVs were identified by sanger sequencing for all AA
patients enrolled with available DNA.

Results: In total, 104 AA patients were genotyped; 47 (45.2%) carried zero APOL1 RVs, 45 (43.3%) one RV, and 12 (11.5%)
two RVs. RVs did not associate with baseline anti-dsDNA or complement levels, biopsy class/activity/chronicity, GFR or pro-
teinuria (Fig. 1A-G). While there was a trend toward decreased GFR at one year by gene variant dosage, there was no asso-
ciation with changes in proteinuria (Fig. 1F-H). ScRNAseq yielded 88383 high quality cells in patients with zero RVs (n=30),
72288 one RV (n=28), and 28694 two RVs (n=11) spanning nine parenchymal cluster types (Fig. 2A). Independent of
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genotype, APOL1 expression was highest in podocyte, endothelial and ascending thin limb (ATL) cells (Fig. 2B). Median
APOL1 expression was significantly higher in cells with one or two RVs in the ATL cluster but this association was not seen
in podocytes or endothelial cells (Fig. 2C). Single cell pathway analysis revealed that the ATL cluster demonstrated greater
pathway level variation between cells with two RVs vs zero than any other cluster, with the most distinguishing related to inter-
feron signaling (increased), antigen presentation (increased), and mitochondrial function (decreased) (Fig. 2D). The ATL dam-
age associated gene, lipocalin-2 (LCN2), was expressed at significantly higher levels in cells carrying two RVs (Fig. 2E).
Likewise, the proportion of ATL cells double positive for APOL1 and LCN2 was higher in patients with two RVs (Fig. 2F). While
it did not reach significance, the percentage of ATL cells expressing APOL1 more strongly correlated with eGFR and tubular
atrophy on biopsy histology among patients with two RVs compared to those carrying zero or one RV (Fig. 3A-F).

Figure 1: (A) Frequency of patients with zero, one, or two APOL1 risk variants and APOL1 genotypes. (B) Percent of patients with low C3, low C4,
and positive anti-dsDNA by RV number. (C) Stacked barplot showing percent of patients with proliferative, membranous, or mixed biopsy class by
RV number. (D) NIH biopsy activity index by RV number. (E) NIH biopsy chronicity index by RV number. (F) Urine protein:creatinine ratio by RV num-
ber at 0, 12, 26, and 52 weeks. (G) Estimated glomerular filtration rate (eGFR) by RV number at 0, 12, 26 and 52 weeks. (H) Change in eGFR (1 year
-baseline) by RV number.
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Conclusion: APOL1 RVs associated with decreased GFR but not proteinuria suggesting that current clinical indicators of
LN severity may not appropriately prognosticate patients carrying APOL1 RVs and that the use of routine genotyping in
the clinical setting may better risk stratify AA patients with LN. The scRNAseq data revealed that ATL cells likely express
APOL1 and that this may be relevant to progressive kidney dysfunction over time. This highlights the potential for a previ-
ously unrecognized extraglomerular injury in AA SLE patients carrying APOL1 RVs providing a novel future direction for
understanding APOL1 toxicity and translation to clinical trials.

Figure 2: (A) Total number of single cells in each identified cluster type included in analyses by RV number. (B) Violin plot showing log normalized
expression of APOL1 in each cluster by RV number. (C) Boxplot showing APOL1 log normalized expression in endothelial cells (EC), podocytes,
and ascending thin limb (ATL) cells by RV number. P-values compare 0 vs 2 RV using Wilcoxon rank-sum test. (D) Heatmap with rows represent-
ing q-values (measure of variability) for each Reactome pathway resulting from differential pathway expression using Single Cell Pathway Analysis
(Biby et al. Cell Reports, 2022) comparing cells with 2 vs 0 RVs within each cluster type. The table displays the top 15 significantly different path-
ways within ATL cluster between cells with 2 vs 0 RVs(pathways in purple are up in 2RV and pathways in green are down in 2RV). (E) Boxplot
showing log normalized LCN2 expression in ATL cells by RV number. P-value compares 0 vs 2 RV using Wilcoxon rank-sum test. (F) Proportion
of ATL cells that were double positive for APOL1 and LCN2 (log normalized expression greater than 0 for both genes) by RV number; patients with
less than 20 total ATL cells were excluded. P-value compares 0 vs 2 RV using student’s two-tailed t-test. Abbreviations: DCT/CNT/MD: distal con-
voluted tubule, connecting tubule, macula densa. EC: endothelial cell. IC: intercalated cell. PC: principal cell. ATL: ascending thin limb. TAL: thick
ascending limb.
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Figure 3: (A-C) Pearson correlation between percent of ATL cells positive for APOL1 (log normalized expression greater than 0) and baseline esti-
mated glomerular filtration rate (eGFR) among patients with 0 (A), 1 (B), or 2 (C) RVs. (D-F) Pearson correlation between percent of ATL cells pos-
itive for APOL1 (log normalized expression greater than 0) and tubular atrophy on biopsy histology among patients with 0 (D), 1 (E), or 2 (F) RVs.
Patients with less than 20 total ATL cells were excluded.
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Background/Purpose:Much of our understanding of systemic lupus erythematosus (SLE) immunopathogenesis is derived
from gene profiling studies, where core pathways such as neutrophil dysregulation and uncontrolled type I interferon (IFN)
production by plasmacytoid dendritic cells (pDCs) have been identified. However, gene signatures found in whole blood
may not reflect those in the tissues, thus potentially overlooking key drivers of disease activity and pathogenesis. While gene
expression is commonly used as a proxy for protein abundance, significant discordance can exist between transcript and
protein levels. We hypothesized that multidimensional blood profiling could identify new biology and reveal key molecular
signatures that underlie distinct SLE pathologies.

Methods: Whole blood samples from 87 patients with mild to moderate SLE and 48 matched healthy controls were ana-
lyzed (discovery cohort). To ensure robustness of data, samples from an independent cohort of 43 patients and 52 healthy
cohorts were also analyzed (validation cohort). All samples and data were collected after obtaining informed consent. Whole
blood gene expression, serum proteins, autoantibodies, and immune cell assessments were collected with longitudinal clin-
ical data. Statistical analyses were carried out in R v. 3.5.1. All data were made available in an interactive SLE Immune Atlas.

Results: We identified three protein signatures relating to interferon (IFN) signaling, granulocyte activation, and immune cell
priming (IAI, GRN, and ICP) that significantly associated with disease status and unique organ-specific manifestations in SLE
patients. Type I IFN activity (21-IFNGS) was present in 69.0% of patients, the IAI, GRN, and ICP signatures were present in
52.9%, 35.6%, and 42.5% of patients, respectively. While the IAI and GRN signatures correlated with transcripts, no strong
gene correlates of the ICP signature were found. The ICP signature featured proteins associated with antigen presenting cells
and kidney injury and correlated with proteinuria (p=1.1E–3), decreased GFR (p=5.0E–7), and active nephritis (p=0.044). The
ICP signature was predictive of damage accrual as measured by the Systemic Lupus International Collaborating Clinics/
American College of Rheumatology Damage Index (SDI) over a 6-year follow-up (RR= 1.92, 95% CI 1.41–2.67). The ICP-
positive patients were more likely to exhibit worsening in the renal, pulmonary, ocular and skin domains of SDI.

Conclusion: Our analyses identified a previously uncharacterized ICP protein signature enriched in patients with renal involve-
ment, predictive of disease worsening and organ damage over time. Prospective studies would be useful to confirm the ability
of the ICP signature to identify patients in need of therapeutic intervention to prevent increased risk for damage accrual.
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Figure 1. Volcano plot in DORIS and LLDAS subjects. Volcano plot of Reactome pathways in DORIS (left panel) or LLDAS patients (right panel).
The horizontal dashed line indicates the log-transformed false-discovery rate probability threshold (q=0.05) for the moderated t-test statistic; the
vertical dashed lines indicate the moderated robust effect size threshold (|dr|=0.36). Significant pathways for both conditions are highlighted in
green. DORIS, definition of remission in systemic lupus erythematosus; LLDAS, lupus low disease activity state.
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Background/Purpose: Treating to remission or lupus low disease activity state (LLDAS) are conceptual frameworks
for the management of SLE, but the biological milieus underlying these states have yet to be explored. We aimed at determining
differentially expressed pathways (DEPs) between remission and non-remission state as well as between LLDAS and non-
LLDAS.

Figure 2. Clusters of Reactome individualized pathways. Individualized Reactome pathways after clustering of selected features associated with
DORIS remission (top panel) or LLDAS (bottom panel). The bars to the right illustrate the distribution of relevant clinical features across clusters.
DORIS, definitions of remission in systemic lupus erythematosus; LLDAS, lupus low disease activity state. Cluster1, DORIS/LLDAS cluster; Clus-
ter2, mixed cluster; Cluster3, non-remission/non-LLDAS cluster.
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Methods: Patients with SLE from the PRECISESADS project (NTC02890121) were stratified into patients fulfilling and not
fulfilling the criteria of (i) DORIS remission, (ii) LLDAS, and (iii) LLDAS after exclusion of remission attainers. None of the
patients had been treated with cyclophosphamide within 6 months or depletive therapies within 12 months from baseline.

Results: We had available data from 321 patients; 17.4% were in DORIS remission and 40.8% were in LLDAS; 28.3% of
non-remission patients were in LLDAS. A total of 1465 unique Reactome pathways were selected for analysis. Overall,
288 pathways differed significantly between DORIS remitters and non-remitters with an FDR-corrected p (q)< 0.05 and a

Figure 3. Immune system Rectome pathways according to biological clusters and main function. Distribution of individualized immune system
Rectome pathways in DORIS (top panel) and LLDAS (bottom panel). The colored bars represent manual annotation according to the main func-
tions of each pathway cluster, with green denoting pathways with inhibitory function on the immune system, red denoting inflammasome/
inflammatory pathways enriched in cytokines, yellow denoting toll-like receptor (TLR) and related functions, orange denoting interferon (IFN) path-
ways, and grey denoting mixed, interleukin (IL)-6, B cells, or other pathways. DORIS, definitions of remission in systemic lupus erythematosus;
LLDAS, lupus low disease activity state.
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robust effect size (dr)≥0.36; of those, 97 were downregulated and 191 upregulated in DORIS remitters. Clustering of signif-
icant pathways yielded 3 distinct groups of patients. Accordingly, 604 pathways differed significantly (q< 0.05 and dr≥0.36)
in LLDAS vs. non-LLDAS patients; 226 pathways were downregulated and 378 upregulated in patients in LLDAS. After clus-
tering, 3 distinct groups could be identified (separation of classes among clusters, χ2=25.3; p< 0.001). In both cases, the
3 clusters were characterized by differential serological, musculoskeletal and renal activity, as well as use of immunosup-
pressants. Analysis of adjacent levels of disease activity using forward difference coding in linear regression models showed
no DEPs between patients in DORIS remission compared with patients in LLDAS after suppression of the remitting patients.
By contrast, 662 DEPs were documented between patients in LLDAS after suppression of the remitting patients and non-
LLDAS patients.

Conclusion: We demonstrated for the first time molecular signaling pathways distinguishing remission/LLDAS from active
SLE. Remission/LLDAS was associated with reversal of biological processes related to SLE pathogenesis, and processes
linked to specific clinical manifestations. While DEP clustering by DORIS remission better grouped patients than clustering by
LLDAS, substantiating the conceptual testimonial of remission being the ultimate treatment goal in SLE, the lack of substantial
pathway differentiation between the two states justifies LLDAS as an acceptable goal from a biological perspective when
remission is not achievable. The study revealed potentiality of existing drugs that could be repurposed to treat SLE and impor-
tant pathways underlying active SLE whose modulation could aid attainment of remission. Among those, TLR cascades, BTK
activity, the CTLA-4-related inhibitory signaling, and the NLRP3 inflammasome pathway were of particular interest.
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Background/Purpose: Navigating the molecular complexity of lupus nephritis (LN), a heterogeneous autoimmune disorder,
poses challenges to biomarker discovery. This study addresses these challenges through an integrative approach, combin-
ing high-throughput proteomics and curated clinical samples from diverse LN states and subtypes. Our goal is to identify
novel biomarkers, enhancing our understanding of LN and informing personalized treatments.

Methods: Proximity extension immunoassay (PEA, Olink) was used to evaluate the serum levels of inflammation related pro-
teins using Explore 384-plex panel in the cohort of 80 SLE patients, including 64 active LN patients with concurrent renal
biopsies and 16 active SLE patients without renal involvement at the baseline, as well as 8 age-and sex- matched healthy
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controls (HCs) (Table 1). Ontological and interrelationship analyses between proteins were performed by GEO, KEGG and
String analyses, to interpret the high-throughput proteomic data.

Results: Among the 368 molecules analyzed, 193 differentially expressed serum protein signatures were identified by the
comparative analysis between SLE patients and HCs including 144 increased and 49 decreased molecules in SLE patients
compared to HCs (Figure 1A-E). The Gene Ontology (GO) analysis was performed to enrich the primary biological pro-
cesses (Figure 1F). Further comparative analysis was performed in the 80 SLE patients to identify novel biomarkers for kid-
ney damage. There were 130 differentially expressed proteins between LN patients and non-LN SLE patients (Figure 1G-I).
The top biological processes were enriched in cytokine-mediated signaling pathway, cellular response to cytokine stimulus,
response to cytokine and cell surface receptor signaling pathway (Figure 1J). MCODE module screening using String soft-
ware identified two clusters among the differential expressed proteins (Figure 1K). Importantly, for the 64 biopsy-proven LN
patients, 30 circulating proteins were found significantly altered between proliferative LN (III±V and IV±V) and membranous
LN (V) patients (Figure 1L-N). The GO analysis demonstrated osteoclast differentiation, collagen-activated signaling path-
way, myeloid cell differentiation and hemopoiesis were enriched in the differential proteins (Figure 1O). Venn diagram was
performed to illustrate the distribution of total differential expressed proteins of the three comparasion sets (Figure 1P).

Table 1. Demographic and clinical characteristics of study subjects (n=88).
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Figure 1: (A-F) Comparison of protein expression between SLE patients and healthy controls (HC). (A) There were 193 differentially expressed pro-
teins including 144 increased and 49 decreased molecules in SLE compared to HCs; (B) PCA analysis revealed the distinctive distribution for the
two groups; (C) Heat map of protein expression profiles in SLE and HCs; (D-E) The top 15 differentially expressed proteins were listed and plotted;
(F) The Gene Ontology (GO) analysis was performed to identify the top biological processes for the SLE vs HC set. (G-K) Comparison of protein
expression between LN patients and non-LN SLE patients; (G) There were 130 differentially expressed proteins in LN patients compared to
non-LN patients. (H-I) The top 10 differentially expressed proteins were listed and plotted. (J) The Gene Ontology (GO) analysis was performed
to identify the top biological processes for the LN vs Non-LN set. (K) The MCODE module screening were performed identifying two clusters using
the differentially expressed proteins in the String software. (L-O) Comparison of protein expression between proliferative LN (III±V and IV±V) and
membranous (V) LN patients. (L-M) There were 30 differentially expressed proteins in the proliferative LN compared to membranous LN groups;
(N) The top 10 differentially expressed proteins were listed; (O) The Gene Ontology (GO) analysis was performed to identify the top biological pro-
cesses for the proliferative vs membranous LN set. (P) Venn plot illustrated the distribution of the total differentially expressed proteins in three
comparison sets.
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Conclusion: The combination of high-throughput proteomics and well-structured clinical samples provides the foundation
to dissect the molecular complexity of LN, potentially leading to the discovery and validation of effective biomarkers for this
challenging disease.

Disclosure: H. Ding: None; Y. Shen: None; M. Dai: None; N. Shen: None.
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Background/Purpose: Systemic sclerosis (SSc) associated pre-capillary pulmonary hypertension (precapPH) is a severe
condition that requires prompt treatment. Although immunosuppressants (IMS) are standard of care for treating interstitial
lung disease (ILD) and diffuse skin fibrosis (dcSSc), their effect on SSc-precapPH remains unclear. We aimed to test whether
IMS affect morbidity and mortality in SSc-precapPH in the EUSTAR cohort.

Table 1. Characteristics of the study population and divided according to exposure to immunosuppressants (IMS)
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Methods: SSc-precapPH patients (mPAP≥ 21 mmHg, PWP≤15 mmHg, PVR≥2WU) with at least 3 months follow-up were
eligible. IMS included csDMARDS (prednisone ≥10 mg/day, cyclophosphamide, mycophenolate mofetil, azathioprine,
methotrexate) and targeted therapies (abatacept, rituximab, tocilizumab, TNFi, JAKi), administered after the diagnostic right
heart catheterization. The WHO precapPH class was categorized into WHO group 1 (no ILD), mild WHO group 3 (ILD and
forced vital capacity – FVC ≥70%) and severe WHO group 3 (ILD and FVC< 70%).

The morbidity-mortality outcome was defined by the occurrence of either death or precapPH worsening (one of 6MWD
decrease≥15%, worsening of NYHA class, onset of right heart failure, additional PAH medication, starting iv/sc prostanoids,
lung transplantation, atrial septostomy). Death and precapPH worsening were also separate secondary outcomes.

We evaluated the association between IMS and time to first event with a multiple Cox regression model. Baseline covariates
were chosen by expert opinion, including the WHO precapPH class, SSc-related risk factors for mortality (e.g., sex, age,
dcSSc, renal crisis, digital ulcers), reasons for IMS use (e.g., muscle weakness, joint synovitis), and PAH parameters for risk

Figure 1. Effect of targeted therapies and csDMARDS on risk of morbidity-mortaliy (left panel), only death (central panel) and only worsening of pre-
capPH (right panel).

Figure 1. Effect of specific immunosuppressive compounds on risk of morbidity-mortaliy (left panel), only death (central panel) and only worsening
of precapPH (right panel).
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stratification (mPAP, BNP/NTproBNP, NYHA class, cardiac index, 6MWD). IMS and pulmonary arterial hypertension (PAH)
drugs were treated as time-dependent variables.

Results: 755 SSc-precapPH patients were included (18% males, age 63±11 years, disease duration 11±9 years, 29%
dcSSc, 60% ILD on HRCT). 377 (50%) received IMS [365 (47%) csDMARDs, 68 (9%) targeted therapies]. Patients receiving
IMS had more frequently ILD, dcSSc, joint and muscle involvement (Table 1).

In median follow-up of 2.9 years, 70% of patients developed a morbidity-mortality event. While overall IMS exposure did not
associate with outcomes, targeted therapies were associated with reduced risk of morbidity-mortality [HR 0.58, 95% CI
0.35-0.95, p=0.03] and both secondary outcomes [death, HR 0.43, 95% CI 0.21-0.89, p=0.02; precapPH worsening,
HR 0.41, 95% CI 0.22-0.78, p< 0.01] – Figure 1.

When looking at specific targeted therapies, tocilizumab showed a risk reduction for morbidity-mortality and precapPH
worsening (HR 0.37, 95% CI 0.17-0.81, p=0.02 and HR 0.19, 95% CI 0.05-0.78, p=0.02, respectively), while rituximab
for death (HR 0.28, 95% CI 0.08-0.93, p=0.04) with a trend for precapPH worsening (HR 0.51, 95% CI 0.25-1.04,
p=0.06) – Figure 2.

Conclusion: In this large EUSTAR SSc-precapPH cohort, targeted therapies are associated with reduced risk of mortality
and precapPH worsening, which is independent fromWHO group and other confounders. The impact of targeted therapies
on long-term outcomes should be further explored in RCTs.
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University Hospital Center Zagreb, Kǐspati�ceva 12, 10 000, Zagreb, Croatia, 13Prof Dr Simona Rednic, Cluj, Romania,
14Institut Niska Banja, Niska Banja, Serbia, 15University of Otago, Christchurch, New Zealand, 16Clinic for Rheumatology
University Hospital Düsseldorf, Medical Faculty of Heinrich Heine University, Düsseldorf, Germany; Hiller Research
Center, University Hospital Düsseldorf, Medical Faculty of Heinrich Heine University, Düsseldorf, Germany, 17Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands, 18Leiden University Medical Center, Leiden, Netherlands,
19Oslo University Hospital, Department of Rheumatology, Oslo, Norway, 20Unit of Immunology, Rheumatology, Allergy

3389



and Rare diseases, IRCCS San Raffaele Hospital, Milan, Milan, Italy, 21Department of Rheumatology, University Hospital
Zurich, University of Zurich, Zurich, Switzerland

SESSION INFORMATION
Session Date: Monday, November 13, 2023
Session Title: Abstracts: Systemic Sclerosis & Related Disorders II: Clinical Research
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Although prevalence of interstitial lung disease (ILD) in systemic sclerosis (SSc) and associated risk
factors are established, less is known about its incidence and the risk factors associated with new onset of ILD following a
negative baseline. We aimed to (1) estimate the annual incidence of ILD and (2) identify risk factors for new onset of ILD in
baseline negative patients.

Methods: SSc patients classified according to the 2013 ACR/EULAR criteria from the EUSTAR database, with absence of
ILD on high resolution computed tomography (HRCT) at baseline and having at least 1 follow-up visit were included. Patients
with pulmonary arterial hypertension diagnosed by right heart catheterization were excluded. Based on follow-up HRCT, our
population was divided into patients with new onset of ILD (incident group) and patients who remained ILD negative (nega-
tive group). Incidence of SSc-ILD was calculated as rate per 1000 person-years and presented starting from the first visit at
the center. Prediction models were built to identify risk factors for ILD onset, with logistic regression for the 1-year and Cox
regression for the long-term observation. Known predictors of new onset of ILD were chosen as covariates from previous
literature and based on expert opinion.

Results: We identified 5336 ILD negative patients at baseline. New onset of ILD occurred in 1080 (20.2%) cases with
median of 3.8 (IQR 1.6-7.3) years follow-up.

Table 1. Baseline characteristics of SSc patients according to the ILD onset at follow up.
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The overall ILD incidence rate was 74.0 (95% CI: 68.5-79.5) per 1000 person-years. There was a continuous detection of
new onset of ILD during the longitudinal observation, up to 10 years from baseline (incidence rate 54.5-82.9 per 1000
person-years; Figure 1). The baseline characteristics of incident and negative groups are shown in Table 1.

In the analysis of long-term incidence, new onset of ILD was independently predicted by dyspnea NYHA stage≥2 (HR 1.23,
95% CI1.08-1.40), male sex (HR 1.28, 95% CI1.10-1.50), age (HR 1.02, 95% CI 1.01-1.02), DLCO/SB% (HR 0.99, 95% CI
0.98-0.99), elevated inflammatory markers (HR 1.59, 95% CI 1.35-1.87), haemoglobin level (HR 0.94, 95% CI: 0.90-0.98),
anti-topoisomerase I antibody (HR 2.15, 95% CI 1.82-2.53), anti-centromere antibody (HR 0.47, 95% CI0.39-0.56,) and
digital ulcers ever (HR1.77, 95% CI: 1.49-2.08) (Figure 2 A). Surprisingly, the incidence of new onset of ILD was independent
from disease duration.

The analysis for 1-year incidence included 13339 yearly follow-ups from 4067 baseline negative patients. All risk factors of
new onset of ILD identified in the analysis of long-term incidence analysis, except for digital ulcers ever, were confirmed
(Figure 2B).

Figure 1. Annual incidence rate of new onset of ILD per 1000 patients from the baseline visit.

Figure 2. Prediction models of new onset of ILD for long-term (A) and 1-year observation (B).
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When exposure to immunosuppressants was forced into the two models, this was not retained as a protective factor.

Conclusion: ILD can appear at any time after SSc diagnosis, with similar incidence during the disease course. We identified
risk factors for new onset of ILD both at 1-year and long-term follow-up. Therefore, SSc patients should be screened follow-
ing a negative baseline HRCT.
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Background/Purpose: The 2022 ESC/ERS Guidelines recommend upfront combination therapy for low- and intermediate-
risk, and triple therapy for high-risk patients with systemic sclerosis (SSc)-associated pulmonary arterial hypertension
(PAH).1 There is no treatment recommendation for patients with mean pulmonary arterial pressure (mPAP) 21-24 mmHg
and pulmonary vascular resistance (PVR) 2-3 WU. We aimed to assess treatment regimens, risk stratification, and mortality
according to mPAP and PVR thresholds.

Table: Demographic and clinical characteristics by mPAP and PVR thresholds
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Methods:We included SSc patients from the EUSTAR database who were diagnosed with PAH by right heart catheteriza-
tion (RHC) between 2001-2021 (Project Number: CP122). PAH was defined as mPAP >20 mmHg, pulmonary artery wedge
pressure ≤15 mmHg, and PVR >2 WU. We excluded patients with previous PAH-specific treatment and meaningful intersti-
tial lung disease (ILD), defined as an extent of ILD >20% on HRCT or FVC < 70% in patients with missing quantification. We
stratified patients into four risk groups based on WHO-functional class (FC), six-minute walk distance (6MWD), and NT-
proBNP applying the COMPERA 2.0 risk stratification.2 Initial treatment regimens were defined as (1) upfront monotherapy
with endothelin receptor antagonists, phosphodiesterase-5 inhibitors, or prostanoids; (2) upfront combination therapy; or
(3) no therapy.

Survival was evaluated using Kaplan–Meier analysis and log-rank test. We assessed treatment regimens segregated by
mPAP and PVR thresholds (lower thresholds: mPAP 21-24 mmHg and/or PVR 2-3 WU vs. higher thresholds: mPAP
≥25 mmHg and PVR ≥3 WU) and by risk stratification. We assessed the impact of initial treatment regimens on mortality
using Cox regression adjusted for age, male sex, DLCO, mPAP and PVR thresholds, treatment-naïve status, and risk
stratification.

Figure 1: Proportion of patients starting upfront monotherapy, upfront combination therapy or none segregated by (A) mPAP and PVR thresholds,
and (B) risk stratification

Figure 2: Impact of upfront mono- or combination therapy on mortality compared with no treatment adjusted for other risk factors in multivariable
Cox regression model
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Results: Of 890 patients who had RHC, 367 were eligible (table). Survival was significantly lower in the group with higher
mPAP and PVR thresholds (p< 0.001) (table). The 5-year survival according to risk stratification for low-, intermediate-low,
intermediate-high, and high risk was 85%, 86%, 60% and 25%, respectively.

Upfront combination therapy was used more frequently in patients with mPAP ≥25 mmHg and PVR ≥3 WU (p< 0.001) and
in patients in the high-risk group (p=0.002) (fig. 1 a-b). Despite at high risk and higher thresholds, 40% of these patients did
not receive any treatment (fig. 1a). In multivariable Cox regression analysis, upfront combination therapy was numerically
associated with reduced mortality compared with no treatment (HR 0.50, 95% CI (0.23 - 1.09), p=0.08) (fig. 2).

Conclusion: Our study shows that survival is impaired in SSc-PAH regardless mPAP and PVR thresholds, particularly in
patients at intermediate-high and high risk. Current results show a trend toward reduced mortality for upfront combination
therapy, and that many patients are not treated according to guideline recommendations. We suggest considering treat-
ment in patients with lower mPAP and PVR thresholds and a more aggressive treatment approach in patients at
intermediate-high risk to increase survival over time.
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Background/Purpose: Autologous hematological stem cell transplantation (AHSCT) is a grade A therapy for early diffuse
progressive systemic sclerosis (SSc), that has been validated in three randomized controlled trials (RCT) compared to cyclo-
phosphamide (CYC). CYC, however, is no longer considered the gold standard therapy for SSc and does not provide long-
term benefit. The efficacy of rituximab on skin and lung involvement in SSc has recently been demonstrated in an RCT, the
DESIRES study. The combination of rituximab with mycophenolate mofetil (MMF) is a potential potent regimen for progres-
sive SSc, that has not been evaluated compared to AHSCT. We retrospectively compared the outcomes of SSc patients in
our cohort, fulfilling eligibility criteria for AHSCT studies, who received a combination therapy of MMF and rituximab, with
patients who underwent AHSCT.

Methods: Repeated longitudinal assessments at baseline and every 6 months for 24 months, including modified Rodnan
Skin Score (mRSS), forced vital capacity (FVC), and diffusing capacity of the lung for carbon monoxide (DLCO) values, were
compared between groups using a linear mixed model regression. Clinical improvement (CI) was defined as a decrease in
mRSS by more than 25% or an increase in FVC by more than 10%. Event-free survival (EFS) was defined as the occurrence
of death or the development of persistent major organ failure (heart, lung, kidney). Hazard ratios (HRs) and 95%CIs were cal-
culated by Cox regression.

Results: Twenty-one SSc patients in the combination group were compared to sixteen in the AHSCT group. There were no
significant differences in the demographic or clinical variables, except for Nintedanib treatment (Table 1). CI at 12 months
was seen in 86% of patients in the combination group, compared to 81% in the AHSCT group (p=0.7). The hazard ratio
(HR) for EFS at 24 months favored the combination group (HR=0.09, 95% CI 0.009 to 0.9; P =0.04). In both groups, a sta-
tistically significant and similar increase in FVC values, but not in DLCO, was demonstrated at each time point during follow-
up. The inclusion of Nintedanib usage in the mixed model did not influence these results. In both groups, there was a signif-
icant and similar reduction in mRSS at 12 and 24 months compared to baseline (figure 1).

Conclusion: In our cohort, combination therapy of MMF and rituximab compared to AHSCT in SSc patients eligible for
AHSCT, resulted in similar skin and lung clinical improvement with a better safety profile after 24 months.

1Mean (SD); n (%) 2Wilcoxon rank sum test; Fisher’s exact test
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A linear mixed model of the forced vital capacity (FVC) (1A), diffusing capacity of the lung for carbon monoxide (DLCO) (1B), and modified Rodnan
Skin Score (mRSS) (1C) values at follow-up in the two groups
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Background/Purpose: Systemic sclerosis (SSc) is less frequent in males, but the risk of severe outcomes is higher in males
than in females(1). Seven to 30% of SSc patients have cardiovascular involvement, which is associated with poor prognosis.
Cardiovascular events are reported to be more frequent in male SSc patients(2). However, the cause of this sex-specific car-
diovascular risk in SSc is unknown, and commonly available screening tools including echocardiography and ECG are not
sensitive to detect early cardiac dysfunction in SSc(3). Objective of this longitudinal prospective study was to assess sex dif-
ferences in echocardiographic characteristics. We specifically analysed whether a difference in left ventricular global longitu-
dinal strain (LV GLS) can explain sex difference in cardiovascular outcomes in SSc, and can be applied as prognostic
screening tool for cardiovascular events in SSc.

Methods: A total of 746 SSc patients from four SSc expert centers, including 628 (84%,54±13 years) women and
118 (16%,55±15 years) men, were evaluated with standard and advanced echocardiographic examinations. The indepen-
dent association of the echocardiographic parameters with the combined endpoint of cardiovascular events-hospitalization/
death was evaluated.

Results: Men and women with SSc showed significant differences in disease characteristics and cardiac function. After
adjusting for the most important clinical characteristics (age, disease duration since Raynaud, skin involvement, interstitial
lung disease (ILD), DLCO-SB % predicted, smoking), LV ejection fraction (LVEF) and diastolic function were not significantly
different anymore. However, men still presented with more impaired LV GLS as compared to women (-19% (IQR-20%-
[-17%]) vs.-21%(IQR:-22%-[-19%]),p< 0.001). After median follow-up of 48 months (IQR:26–80), the combined endpoint
occurred in 182 patients (24%). Kaplan-Meier survival curves showed that men experienced higher cumulative rates of
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Table 1. Baseline clinical characteristic in the overall population and for male and female patients

Figure 1. Survival function (for cardiovascular hospitalization/death) in women and men patients with systemic sclerosis (SSc).
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cardiovascular events-hospitalization/death as compared to women (Chi-square 8.648; Log rank 0.003. Figure 1). When
using propensity score matching to match men and women according to clinical characteristics (age, disease duration since
Raynaud, subtype of SSc, ILD, DLCO-SB% predicted and NT-proBNP, n=140 patients), men still experienced higher cumu-
lative rates of cardiovascular events/death as compared to women (Chi-square 7.211; Log rank 0.007. Figure 2A). Sex-
difference in outcome disappeared when matching the groups according to the LV GLS on top of the abovementioned clin-
ical characteristics (n=112 patients, Chi-square 0.474; Log rank 0.491, Figure 2B).

Conclusion: In SSc patients, male sex is associated with worse cardiovascular outcomes after adjusting for important clin-
ical characteristics. LV GLS was more impaired in men as compared to women and potentially explains the sex difference in
cardiovascular outcomes. Using LV GLS for early assessment of myocardial involvement may improve risk stratification and
surveillance in SSc patients for both sexes.

1. Ann Rheum Dis; 2010; 69 (10): 1809.
2. Ann Rheum Dis; 2017; 76 (11): 1897.
3. JACC Cardiovacs Im. 2019; 12 (11 Pt 1): 2273.
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Figure 2. Survival function in women and men patients with SSc in Panel A after adjusting for age, disease duration (since Raynaud), type of SSc,
lung fibrosis, DLCO-SB and NT-proBNP, in Panel B after adjusting for age, disease duration (since Raynaud), type of SSc, lung fibrosis, DLCO-SB,
NT-proBNP and LV GLS.
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Esophageal Mucosal Erosions Can Predict the Deterioration
of Lung Function over a Four-year Follow-up Period and Long-term
Mortality in Patients with Interstitial Lung Disease Associated with
Scleroderma
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Background/Purpose: Interstitial lung disease (ILD) is a major cause of morbidity and disease-related death in sys-
temic sclerosis (SSc). Esophageal disease is common in SSc, and micro-aspiration of gastroesophageal reflux may
contribute to the pathogenesis of ILD. The aim of this study is to explore the association of erosive esophagitis
(EE) determined by esophagogastroduodenoscopy (EGD) with lung function deterioration and survival in patients
with SSc.

Methods: Consecutive patients presenting with symptoms of gastro-esophageal involvement who underwent EGD from
2005 to 2015 were characterized based on the occurrence of EE, following the Los Angeles criteria1, and longitudinally eval-
uated. Patients with SSc-ILD were assessed over a 48-month period for pulmonary function test deterioration according to
OMERACT criteria2. Both raw and SSc-associated mortality were documented over a ten-year period for the entire cohort.
SSc patients, with or without EE, were compared though survival analysis. A competing risk survival analysis was specifically
performed to investigate the association of EE with SSc-related mortality with death due to alternative causes as competing
event.

Results: Of the 214 SSc patients studied, 9.8% were male, the mean age was 58.8±13.5 years, the median disease dura-
tion was 5.0 years (IQR 1.0-9.0), and the diffuse variant was present in 36.9%. Out of these patients, 33.6% had EE and
59.8% had ILD and no association was found between these two disease characteristics. Forty-nine SSc-ILD patients expe-
rienced OMERACT deterioration. EE was associated with a reduced OMERACT progression-free survival (Log-Rank
p=0.015) (Fig.A) and an independently doubled risk of progression (HR 1.97, 95% CI 1.09-3.55 adjusted for age, gender,
digital ulcers, disease duration, p=0.025). In the overall cohort, fifty-one deaths were reported, 37 of which were SSc-
related. In the ILD group, there were a total of 27 deaths due to any cause, with 23 specifically due to SSc. EE was associ-
ated with the risk of SSc-related death in the ILD group (HR 2.08, 95% CI 1.05-5.28, Fine-Gray p=0.038) (Fig.B), but not in
SSc patients without ILD.

Conclusion: In our cohort, EE represents a risk factor for functional deterioration and SSc-related long-term mortality spe-
cifically in SSc patients with ILD, supporting a detrimental role of gastro-esophageal micro-aspiration in exacerbating lung
fibrosis.

3401



Disclosure: g. Natalello: None; e. De Lorenzis: None; L. Berardini: None; l. verardi: None; p. Cerasuolo: None;
A. Papa: None; I. De Vitis: None; F. Varone: None; L. Richeldi: None;M. D’Agostino: AbbVie/Abbott, 2, 5, 6, Amgen,
2, 5, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Merck/MSD, 2, 5, 6, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; S. Bosello: None.

3402



Abstract Number: 1705

Reduced DNASE1L3 Activity and Increased Anti-NET Protective
Antibodies Contributes to Accumulation of Neutrophil Extracellular
Traps in Pediatric SLE Patients
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Bharati Matta6, 1Northwell Health, Manhasset, NY, 2Northwell Health - Cohen Children’s Medical Center, Lake Success,
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Background/Purpose: Pediatric systemic lupus erythematosus (pSLE) is a multisystemic chronic autoimmune disease with
high renal involvement. In SLE, neutrophil extracellular traps (NETs) are considered a potential source of antigen, leading to
autoantibody production. NETs activate plasmacytoid dendritic cells to produce high levels of interferon-α, a known driver of
lupus pathogenesis. NETs have also been shown to play a role in kidney pathology leading to lupus nephritis (LN).Also, low
DNase activity and mutations in DNASEIL3 have been associated with lupus. We hypothesized that NETs will be elevated in
pediatric lupus and our study aims to investigate levels of circulating NETs in pSLE as compared to healthy children (pHC)
and further elucidate mechanisms contributing to NET accumulation.

Methods: Plasma was obtained from 13 pSLE patients who were either treatment-naïve or not on corticosteroids at the
time of enrollment and 12 pHC. Lupus disease activity was measured using SELENA-SLEDAI. ELISA and smear assay were
used to detect NETs in plasma samples. DNASE1L3 concentration was measured using ELISA and DNase1L3 enzymatic
activity was assayed by digestion of chromatin in purified nuclei. The ability of plasma to degrade NETs was measured using
NET degradation assay.
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Results: 10/13 of pSLE patients were female, with a mean of 13±4.4years, and a mean SLEDAI score of 13.8±8.1. 7/13
patients had biopsy-proven proliferative LN. Significantly higher levels of circulating NETs were found in pSLE plasma which
positively correlated with measures of disease activity and anti-ds DNA titers (Figure 1). Plasma from pSLE failed to degrade
NETs efficiently. Although DNASE1L3 levels were higher in pSLE patients, DNASE1L3 activity was reduced, as compared to
healthy children. Moreover, higher anti-NET protective antibodies were found in pSLE plasma.

Conclusion: These data suggest that defective functional DNASE1L3 activity and increased anti-NET protective antibodies
could lead to delayed clearance and accumulation of NETs in pSLE plasma.

Disclosure: B. Barnes: None; L. Thomas: None; J. Battaglia: None; K. Simpfendorfer: None; J. Hui-Yuen: None;
V. Sharma: None; B. Matta: None.
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Background/Purpose: A subset of children with oligoarticular juvenile idiopathic arthritis (oligo JIA) who are anti-nuclear
antibody (ANA) positive are known to have dysregulated T cell-B cell interactions in affected joints. In these patients, clonally
expanded T peripheral helper (Tph) cells are enriched in the synovial fluid (SF), overexpress factors associated with B cell
help, and promote the differentiation of antibody-producing plasmablasts. To further evaluate B cell responses in oligo
JIA, we characterized the autoantibody profile of these patients.

Methods: Paired blood and SF samples were obtained from oligo JIA patients, defined by ILAR criteria. Blood samples were
also collected from pediatric controls. Plasma and SF supernatant were inputted into an autoantigen microarray platform to
screen for 120 IgG and IgA autoantibodies. The net fluorescence intensity (NFI) for each antigen was calculated by subtract-
ing the background signal. The NFI was normalized to control antibodies spiked into the arrays. Autoantigens with low
signal-to-noise ratio (SNR) were excluded. The autoantibody score (Ab-score) for each autoantigen was generated by a
log2 transformation using NFI and SNR. Oligo JIA patients were stratified into 3 groups based on age of disease onset
and ANA status: ≤6 years, ANA+; ≤6 years, ANA-; and >6 years. ANOVA with correction for multiple comparisons was used
to compare the Ab-score for each autoantigen across the study groups. R was used to generate heat maps, and statistical
analysis software (SAS) was used for the statistical analysis.

Results: 23 oligo JIA and 15 pediatric controls were studied (Table 1). After quality control, results from 97 and 88 autoanti-
gens on the IgG and IgA arrays, respectively, were retained for analysis. Compared to the plasma of controls, 57 IgG and
49 IgA autoantibodies were significantly elevated in the SF of all 3 strata of oligo JIA patients. An additional 19 IgG and
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32 IgA autoantibodies were significantly increased in the SF of oligo JIA patients with disease onset ≤6 years, regardless of
ANA status. Fewer autoantibodies were significantly elevated in oligo JIA plasma vs. control plasma (14 IgG; 8 IgA autoan-
tibodies), most in the ≤6 year groups. After setting a false discovery rate (FDR) of 5% to account for testing multiple autoanti-
gens, 72 IgG and 82 IgA autoantibodies remained significantly different across the study groups. Heat maps showed that
autoantibody reactivity was highest in the SF of children with early-onset disease (Figures 1-2). Directly comparing oligo
JIA patients with disease onset ≤6 years (regardless of ANA status) to those who were older at initial presentation confirmed
that all differentially expressed autoantibodies were higher in the patients with early-onset disease (35 IgG; 53 IgA autoanti-
bodies in SF and 8 IgG; 36 IgA autoantibodies in plasma).

Figure 1. Heat map showing IgG Autoantibody Reactivity. Plasma and SF samples from pediatric controls and oligo JIA patients were evaluated
with an autoantigen microarray. The most differentially expressed autoantibodies are depicted in the heat map. The color represents distance in
standard deviations from the mean of the controls with red indicating an increase in reactivity above controls and blue indicating a decrease in
reactivity compared to controls. Oligo JIA, oligoarticular juvenile idiopathic arthritis; ANA, anti-nuclear antibody; yrs, years
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Conclusion: A broad array of autoantibodies were detected in the SF of oligo JIA patients. Early age at disease onset, not
ANA status, was the factor most associated with the high levels of autoantibodies in SF. These findings suggest that dysreg-
ulated B cell responses in the arthritic joint are particularly prominent in oligo JIA patients who develop disease at a
young age.

*Age patient/family reported onset of symptoms, rounded to the nearest year. Oligo JIA, oligoarticular juvenile idiopathic
arthritis; ANA, anti-nuclear antibody; yrs, years; n/a, not available

Disclosure: C. Harris: None; M. Taylor: None; K. Lam: None; I. Raman: None; C. Zhu: None; P. Lee: None;
P. Nigrovic: None; E. Janssen: None; J. Cui: None; L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-Myers
Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5.

Abstract Number: 1707

PD1-Expressing Regulatory T Cells Found in Inflamed Joints Suppress Tph
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Figure 2. Heat map showing IgA Autoantibody Reactivity. Plasma and SF samples from pediatric controls and oligo JIA patients were evaluated
with an autoantigen microarray. The most differentially expressed autoantibodies are depicted in the heat map. The color represents distance in
standard deviations from the mean of the controls with red indicating an increase in reactivity above controls and blue indicating a decrease in
reactivity compared to controls. Oligo JIA, oligoarticular juvenile idiopathic arthritis; ANA, anti-nuclear antibody; yrs, years
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Figure 1. Gating strategy for Tph/Tpr cells from JIA synovial fluid. A) Representative dot plots showing flow cytometry gating strategy and Tph/Tpr
cells from JIA SF. Histogram overlay showing % of maximum FOXP3 expression in each T cell subset. B) Summary data showing % FOXP3+ cells
in each T cell subset, gated on CD4+CD25+CD127lo cells (n=7). SF Tph: CD4+CD25-PD1hiCXCR5-; SF Tpr: CD4+CD25+-
CD127loPD1intCXCR5-. Statistical analysis: paired, one-way ANOVA. ***, P≤0.001; ****, P≤0.0001. JIA, juvenile idiopathic arthritis; SF, syno-
vial fluid.

Figure 2. Tpr cells suppressed plasmablast differentiation in Tph cell-B cell co-cultures. A) Representative flow cytometry dot plots showing %
plasmablast (CD38hiCD27+) of alive CD19+ B cells after co-culture of the indicated population(s) of T cells with Bmem cells from the peripheral
blood (PB) of a healthy donor. B) Summary data showing % plasmablast in co-culture conditions of Bmem cells with the indicated single popula-
tion of T cells and C) co-culture conditions of Bmem cells plus Tph cells with autologous Tpr cells or bulk Treg from PB of a healthy donor. SF from
5 ANA+ JIA patients. JIA SF Tph: CD4+CD25-PD1hiCXCR5-; JIA SF Tpr: CD4+CD25+CD127loPD1intCXCR5-; HC Treg (PB): CD4+CD25+-
CD127lo. Statistical analysis: paired, one-way ANOVA. *, P≤0.05. SF, synovial fluid; ANA, anti-nuclear antibody; JIA, juvenile idiopathic arthritis;
HC, healthy control.
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Background/Purpose: T peripheral helper (Tph) cells promote B cell maturation and the generation of antibodies in the
inflamed joints of adults with seropositive rheumatoid arthritis (RA) and children withanti-nuclear antibody(ANA) positive oli-
goarticular juvenile idiopathic arthritis (oligo JIA). We recently identified a population of T cells in the synovial fluid (SF) of
patients with oligo JIA that express both regulatory T (Treg) cell (FOXP3, CTLA4, GITR) and B cell-helper T cell factors
(PD1, ICOS, CXCL13), which we term T peripheral regulatory (Tpr cells). We sought to determine if Tpr cells are a suppres-
sive T cell population that may have the capacity to restrain Tph cell-B cell interactions in peripheral tissues.

Methods: Children with oligo or the closely related seronegative polyarticular JIA (ILAR criteria) provided SF samples.
Healthy adults provided peripheral blood (PB) samples. PBmononuclear cells (MCs) and SFMCs were isolated by Ficoll den-
sity gradient centrifugation. Cells were stained for surface markers and then fixed and permeabilized for FOXP3 staining.
Flow cytometry was used to measure FOXP3 expression in various T cell populations. For T cell-B cell co-cultures, memory
B cells (Bmem; CD19+CD27+IgD–) were sorted from leukocollars obtained from controls. Bmem were co-cultured with var-
ious effector T cell populations from ANA+JIA patients at a ratio of 10:1 for 5 days in the presence of staphylococcal entero-
toxin B (SEB). These T cell-B cell co-cultures were also performed with the addition of PB Treg cells from controls
(CD4+CD25+CD127lo) or autologous Tpr cells from SF (CD4+ CD25+CD127loPD1intCXCR5–) at a ratio of 1:1. After 5 days
of incubation, cells were harvested and stained to determine the frequency of plasmablasts (CD19+CD27+CD38hi) in the
co-cultures. Study subjects with co-cultures of Tph cells and Bmem cells with less than 10% of cells in the lymphocyte gate
and/or without visible lymphocyte proliferation in the FSC/SSC gate were excluded. GraphPad Prism was used for statistical
analysis.

Results: 10 JIA and 10 healthy controls were studied (Table 1). FOXP3, the Treg lineage defining transcription factor, was
measured in PD1+ T cells from JIA SF by flow cytometry (Figure 1). FOXP3 levels were highest in CD4+CD25+CD127lo Treg
cells with intermediate PD1 (PD1int) expression. Thus, we identified cell surface markers to isolate viable Tpr cells
(CD4+CD25+CD127loPD1intCXCR5–) for functional assays. To evaluate T cell-B cell interactions, we used our co-culture
system to study SF samples from 5 ANA+ JIA patients (Figure 2). As expected, co-culture of Bmem with Tph cells
(CD4+CD25-PD1hiCXCR5-) from JIA SF induced the production of plasmablasts. In contrast, co-culture of Bmem with Tpr
cells resulted in essentially no plasmablast differentiation. Once Tpr cells were added to co-cultures of Tph and Bmem cells,
they significantly reduced the frequency of plasmablasts while bulk Treg cells from control blood did not.

Conclusion:We identified a novel Treg population present in inflamed joints that expresses B cell-help factors and restrains
Tph cell-B cell interactions. Further work is needed to define the effector functions of Tpr cells and determine their role in reg-
ulating inflammation in tissues.

*PBMCs from 5/10 healthy adult controls were isolated from leukocollars obtained at our institution’s blood bank. Per IRB
regulations, no clinical information on these individuals could be shared. JIA, juvenile idiopathic arthritis; oligo, oligoarticular;
seroneg, seronegative; poly, polyarticular; ANA, anti-nuclear antibody; MTX, methotrexate; PBMCs, peripheral blood mono-
nuclear cells; IRB, institutional review board.

Disclosure: K. Lam: None; A. Julé: None;C. Harris: None;M. Taylor: None;M. Hahn: None; L. Ohlms: None; P. Lee:
None; M. Chang: None; T. Chatila: None; P. Nigrovic: None; L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-
Myers Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5.

3408



Abstract Number: 1708
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Background/Purpose: Systemic autoimmunity can be driven by monogenic or polygenic risk variants. We aimed to char-
acterize the genetic basis of disease in a family with early-onset autoimmune manifestations including systemic lupus erythe-
matosus (SLE), discoid lupus, and immune thrombocytopenia.

Methods: Whole exome sequencing (WES) was conducted to identify candidate variants. The impact of the identified vari-
ants was analyzed by flow cytometry, immunoprecipitation, and luciferase reporter assay in transfected 293T cells. Gene
expression in peripheral blood mononuclear cells was profiled by bulk RNA sequencing and plasma cytokines were mea-
sured by proximity extension assay.

Results:We studied two siblings with early-onset systemic lupus erythematosus and immune thrombocytopenia. Mother of the
probands had a history of discoid lupus and positive antinuclear antibody test. WES identified maternally inherited in cis variants
(p. Pro50Leu and p.Ala76Gly) in Suppressor of cytokine signaling 1 (SOCS1) flanking the kinase inhibitory domain (Figure 1A).
Both variants are predicted to be benign by in silico algorithms and neither variant alone affected the ability of SOCS1 to inhibit
JAK-STAT1 signaling by luciferase reporter assay and flow cytometry quantification of STAT1 phosphorylation (Figure 1B,C).
Immunoprecipitation studies showed that when both variants were expressed in cis, the mutant SOCS1 protein displayed
decreased binding to JAK1 and reduced capacity to inhibit IFN-I signaling by�25% compared to wildtype protein (Figure 1D,E).

Figure 1. A) in cis SOCS1 variants in a family with multiple autoimmune manifestations. B). Suppression of IFNα2-induced luciferase activity in
ISRE-luc reporter cells by ectopic expression of wildtype and mutant SOCS1. Luciferase was measured 24 hours after IFN stimulation. C) Sup-
pression of IFNα2-induced STAT1 phosphorylation in 293T cells by ectopic expression of wildtype and mutant SOCS1. Flow cytometry for
phospho-STAT1 was performed 5 minutes after IFN stimulation. D) Assessment of SOCS1-JAK1 interaction by immunoprecipitation of Flag-
tagged SOCS1 and JAK1. E) Densitometry analysis of JAK1/SOCS1 ratio from 6 independent immunoprecipitation studies. * p < 0.05.
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Supporting defective regulation of IFN-I, transcriptomic and cytokine analysis of both siblings and their mother showed
increased expression of interferon-inducible genes compared to healthy controls, but less striking compared to patients with
SOCS1 haploinsufficiency due to loss-of-function variants (Figure 2A,B). Peripheral blood monocytes from all three subjects
further displayed increased CD169 expression and STAT1 phosphorylation upon IFN-I stimulation (Figure 2C,D).

Conclusion: Our work illustrates the critical fine-turning of IFN-I signaling by SOCS1 to prevent autoimmunity and demon-
strates that a combination of variants that are individually benign may have deleterious consequences.

Figure 2. A) Heatmap display of IFN-inducible genes from bulk RNAseq of PBMCs from the healthy controls, probands and their mother. B) Quan-
tification of cytokine and chemokine levels in the plasma of healthy controls, SOCS1 mutant family and SOCS1-haplosufficiency patient by Olink
proximity extension assay. C) CD169 expression on CD14+ monocytes 24 hours after stimulation with IFN-2. Three individuals with SOCS1 haplo-
insufficiency with confirmed loss-of-function variants were included as controls. D) Flow cytometry quantification of phospho-STAT1 in CD14+
monocytes 5 minutes after IFN-2 stimulation.
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Background/Purpose: Skin inflammation in juvenile dermatomyositis (JDM) can signal disease onset or flare and prevent
complete disease remission. The study of cutaneous expression signatures holds the potential to reveal novel mechanisms
underlying disease heterogeneity and organ-specific inflammation. The objectives in this study were to 1) analyze skin tape
stripping (TS) transcriptional profiles to identify JDM disease endotypes and 2) compare skin and blood expression
signatures.

Methods:We performed TS on non-lesional +/- lesional skin in a JDM cohort (n=28, n=16 with longitudinal sampling, n=77
TS samples). All JDM patients met 2017 EULAR/ACR classification criteria and had standardized clinical disease activity
assessments. Paired blood was collected in PAXgene tubes. mRNA was isolated from TS and blood followed by RNAseq.
Unsupervised hierarchical clustering was performed to determine molecular JDM subgroups. Differentially expressed genes
(DEGs; q-value< 0.01 and absolute log2 fold-change ≥ 1) between subgroups were extracted using TIGR-MeV. Literature-
based pathways were explored using Ingenuity Pathway Analysis (IPA). Pathway-based expression scores in skin and blood

Figure 1. Heatmap of DEGs from top pathways differentiating the two JDM subgroups upon clustering of tape stripping expression profiles.
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were calculated (PMID ref: 16947629) and compared between subgroups (t-test; p-value< 0.05). Cell type enrichment anal-
ysis was performed using xCell.

Results: We identified two JDM subgroups with distinct TS expression profiles (corresponding to 65 samples (28 patients)
in cluster 1 and 12 samples (8 patients) in cluster 2). The two subgroups did not separate by lesional/non-lesional skin, dis-
ease duration or activity. However, subgroup 2 represented patients with a higher frequency of chronic disease and more
likely to be on steroids. The 6,773 DEGs distinguishing the two subgroups represented pathways involving mitochondrial
dysfunction, sirtuin signaling, oxidative phosphorylation, protein ubiquitination and senescence (p-value< 0.0001) (Figure 1).
NFE2L2, a transcription factor involved in response to oxidative stress and innate immune signaling, was the top upstream
regulator activated in subgroup 2 (IPA Z-score = 10.74, enrichment p-value = 6.1 E-14). Subgroup 2 demonstrated higher
skin-directed interferon, mitochondrial/oxidative phosphorylation dysfunction, angiogenesis and innate immune scores in
skin compared to subgroup 1 and controls (Figure 2, top panel). Blood as compared to skin-derived pathway scores did
not as effectively highlight biological differences in subgroup 2 (Figure 2, lower panel). Subgroup 2 also differed from sub-
group 1 in potential immune cell populations present in skin, notably with higher xCell scores from CD4 T-cells in subgroup
2 and from B-cells in subgroup 1.

Conclusion:We identified a unique JDM subgroup based on TS expression signatures, with upregulation of genes involved
in mitochondrial dysfunction, sirtuin signaling and protein ubiquitination. Interestingly, TS JDM subgroups were distin-
guished by metabolic in addition to traditional inflammatory pathways. TS performed better than blood in differentiating

Figure 2. Skin tape stripping (top panel) and blood (lower panel) gene expression scores from selected pathways. Filled green circles represent
non-lesional skin samples; filled red circles represent lesional skin samples (top panel); black open circles represent patients with non-lesional
and lesional skin samples split between the two defined skin molecular subgroups, for which blood samples were assigned to group 2 (lower
panel).
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possible mechanisms underlying JDM disease endotypes. Skin-specific transcriptomic signatures may be able to lend
insight into precision medicine care in JDM.

Disclosure: J. Turnier: None; C. Berthier: None; S. Vandenbergen: None; C. Goudsmit: None; M. McClune: None;
J. Gudjonsson: Abbvie, 2, 5, Almirall, 2, 5, AnaptysBio, 2, Boehringer Ingelheim, 2, Celgene/BMS, 2, 5, Eli Lilly, 2, 5,
Galderma, 2, Janssen, 2, 5, Kyowa Kirin, 5, MiRagen, 2, Novartis, 2, Prometheus Biosciences, 5, Sanofi, 2, SunPharma,
5, TimberPharma, 5; L. Tsoi: None; J. Kahlenberg: AstraZeneca, 1, Bristol-Myers Squibb(BMS), 2, 5, EMD Serano,
2, exo therapeutics, 2, Gilead, 2, GlaxoSmithKlein(GSK), 1, horizon Therapeutics, 2, Janssen, 5, Pfizer, 2, ROME Ther-
apeutics, 2, 5, Rome Therapeutics, 5, Ventus Therapeutics, 2, 5.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) encompasses multiple forms of pediatric autoimmune arthritis.
Research studies in JIA are complicated by disease heterogeneity and difficulties gathering large numbers of patients for lon-
gitudinal studies. Electronic health records (EHRs) store nearly all clinical data in one central location, are used widely across
institutions, and are becoming a major source of data for studying diseases in a real-world population with longitudinal data.
In this study, we use an algorithm to accurately identify a JIA cohort from an EHR linked to a DNA biobank and perform
genetic studies. The goal of this work is to establish a cost-effective method for performing JIA studies in a cohort with lon-
gitudinal clinical data.

Methods: A portable algorithm was used to identify JIA patients using a combination of ICD-9-CM and ICD-10-CM codes,
age criteria, and exclusion of ICD codes associated with connective tissue disease. Classification of JIA status by the algo-
rithm was compared to true cases as determined by a rheumatology clinic note documenting JIA before 20 years old. Indi-
viduals with ICD-9-CM and ICD-10-CM codes for well child visits and without JIA-associated ICD codes or use of disease-
modifying and biologic medications used to treat JIA were classified as controls. Identified cases and controls with existing
genotype data from a Multi-Ethnic Genotyping Array (MEGA-ex) were included. A genome-wide association study (GWAS),
adjusted for 10 principal components, was performed. S-PrediXcan was used to assess associations between JIA and
genetically predicted gene expression in placenta and 48 GTEx (v7) tissues. Functional Mapping and Annotation (FUMA)
of GWAS was used for annotation of single-nucleotide polymorphisms (SNPs) and to test for enrichment of predefined bio-
logical pathways. Significance was determined by a Bonferroni corrected p-value.

Results: The JIA algorithm identified 1,379 cases with a positive predictive value of 0.98 from a cohort of over 3.5 million
records. There were 229 cases and 2,798 controls with genotype data. Cases were 68% female and 84% white while con-
trols were 58% female and 48% white. GWAS identified numerous significant SNPs, the majority of which were on chromo-
some 6. Significant results of note include SNPs previously associated with JIA (rs2395148, rs7775055) (Figure 1). FUMA
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analysis identified 29 genomic risk loci and 33 lead SNPs. Canonical pathways, GO biological processes, and GOmolecular
functions were enriched for important processes in the immune system. S-PrediXcan identified 4 genes (C2, HLA-DRB6,
CYP21A2, and EHMT2) predicted to be differentially expressed in JIA (Figure 1).

Conclusion: A portable algorithm can identify JIA patients in a real-world cohort with longitudinal clinical data. This pheno-
type is highly accurate and leads to biologically plausible genetic associations with JIA. This is a cost-effective method for
studying JIA and its genetic associations. This approach can be expanded to generate larger cohorts across multiple
institutions.

Disclosure: E. Jasper: None; S. Gangireddy: None; H. Ong: None; J. Hellwege: None; T. Edwards: None; D. Velez
Edwards: None; W. Wei: None; A. Patrick: None.
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CD14+ Monocytes Demonstrate a Unique Transcriptional Signature in
Macrophage Activation Syndrome, Highlighting a Role for Interferons
and Identifying Putative Hemophagocytes in Circulation

Susan Canny1, Hannah DeBerg2, Griffin Gessay2, Ailing Lu3, Mary Eckert4, Andrea La Bella5, Susan Shenoi6, Joyce Hui-
Yuen7, Betsy Barnes8 and Jessica Hamerman2, 1Seattle Children’s Hospital/University of Washington, Seattle, WA,
2Benaroya Research Institute, Seattle, WA, 3Feinstein Institutes for Medical Research, Manhasset, NY, 4Seattle Children’s
Hospital, Seattle, WA, 5Cohen Children’s Medical Center, Queens, NY, 6Seattle Childrens Hospital, Mercer Island, WA,
7Division of Pediatric Rheumatology, Cohen Children’s Medical Center, Lake Success, NY, 8Northwell Health,
Manhasset, NY

Figure 1. Juvenile Idiopathic Arthritis Miami Plot. The bottom of the graphic is a Manhattan plot which displays significant SNPs from GWAS. The
top of the graphic is the results from S-PrediXcan, with symbols now representing entire genes and their genetically determined expression levels.
The x-axis are chromosomes. The y-axis is log and negative log p-values from the GWAS and S-PrediXcan analyses. Colors correspond to spe-
cific tissues.

3414



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Pediatric Rheumatology – Basic Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Macrophage activation syndrome (MAS) is a potentially fatal complication of rheumatic diseases.
MAS is characterized by a dysfunctional hyperinflammatory response in which there is abnormal activation of lymphocytes
and phagocytes, leading to an overproduction of inflammatory cytokines and damage to host tissues. Circulating mono-
cytes are highly responsive to their surrounding environment, are known to exhibit phenotypic and functional changes during
inflammation, and can give rise to macrophages that phagocytose immune cells. However, monocytes and macrophages
have not been well-studied in MAS. MAS is most commonly associated with systemic juvenile idiopathic arthritis (sJIA). At
least 10% of sJIA patients will experience an overt episode of MAS with up to 50% exhibiting signs of subclinical
inflammation.

Methods:We analyzed classical CD14+ monocytes from children with active MAS (6 subjects) compared to individuals with
sJIA without MAS (4 subjects) and age/sex/race-matched healthy children (8 subjects) by flow cytometry and RNA
sequencing (RNA-Seq). Seven MAS subjects and four age/sex/race-matched healthy controls were analyzed by single cell
RNA sequencing (scRNA-Seq). Subjects with MAS were defined based on the 2016 classification criteria by Ravelli and col-
leagues as well as the ratio of ferritin to ESR.

Results: We found significant upregulation of CD16 surface expression during active MAS using flow cytometry (n=4-8 per
group, p < 0.001). Our bulk RNA-Seq data show broad transcriptional changes in CD14+ monocytes from children with
active MAS, including upregulation of RNase 2 (involved in processing RNAs for the innate immune sensor TLR8) and
SLAMF7 (associated with monocyte/macrophage hyperinflammation in response to interferon gamma). scRNA-Seq analy-
ses of myeloid cells from subjects with active MAS revealed a strong interferon signature in MASmonocytes with enrichment
of interferon stimulated genes and alarmins. We identified hemoglobin transcripts in monocytes cells from MAS subjects by
scRNA-Seq. Cells containing hemoglobin transcripts were also enriched for platelet associated genes (PF4, PPBP, GP9)
and genes involved in motility, suggesting the detection of hemophagocytes in circulation.

Conclusion: These data confirm an important role for cytokines, specifically interferons, in driving gene expression in mono-
cytes during MAS and suggest potential targets for future therapies. Together, our data show that CD14+monocytes have a
unique transcriptional signature in MAS and identify putative hemophagocytes in circulation during MAS.

Disclosure: S. Canny: None; H. DeBerg: None; G. Gessay: None; A. Lu: None; M. Eckert: None; A. La Bella: None;
S. Shenoi: None; J. Hui-Yuen: None; B. Barnes: None; J. Hamerman: None.
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Maria Teresa TErreri7, Anna Shcherbina6, Andre Rastegar8, Marta Rodrigues9, Renan Pereira10, Sophia Park11, Bin Lin12,
Kat Uss11, Ana Flavia da Silva Pina5, FLAVIO SZTAJNBOK13, Sofia Torreggiani14, Jennifer Stoddard15, Julie Niemela15,
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Background/Purpose: Mutations in genes coding for 20S proteasome subunits or proteasome assembly helpers cause
chronic atypical neutrophilic dermatosis with lipodystrophy and elevated temperatures (CANDLE) or proteasome-
associated autoinflammatory syndromes (PRAAS). Patients with CANDLE/PRAAS present with chronically elevated type I
interferon scores as consequence of increased proteotoxic stress by mechanisms that are only partially characterized.
The purpose of this study is to report and functionally characterize eight disease-causing variants, six of which are novel var-
iants, in four proteasome genes (PSMA5, PSMC5,PSMB10 and PSMB8) in five unrelated patients with CANDLE/PRAAS.

Methods: All patients (Pts) were enrolled into an IRB-approved protocol (NCT02974595). Whole exome sequencing was
performed in all patients. Peripheral blood interferon response gene signature was determined by NanoString. The effects
of the proteasome variants were investigated by transfection studies in HeLa cells.

Results: The five Pts presented in the first month of life with fever, systemic inflammation, and nodular or annular rash. Skin
biopsies showed a neutrophilic dermatosis (Pts1, 2, 4 and 5) or a perivascular lymphocytic infiltrate (Pt3). One patient (Pt1)
had additive loss-of-function variants in PSMB8/β5i (c.224C >T, p.T75M), and in 2 previously not disease-associated genes,
PSMA5/α5 (c.502C >T, p.R168*, de novo), and PSMC5/Rtp6 (c.1080+1_1080+10del). Four patients had novel compound
heterozygous variants in 2 known CANDLE/PRAAS-associated genes, PSMB8/β5i and PSMB10/β2i. Three Brazilian
patients, Pts2-4, had the same PSMB10/β2i variant,c.40_42del, p.F14del, in combination with a different variant, c.500G
>A p.G167D (Pt2); c.247_248insT, p.C83Lfs*123 (Pt3), and c.710+1G >C (Pt4). Pt5 was compound heterozygous for
PSMB8/β5i variants c.163C >T, p.Q55* and c.352T >C, p.S118P. Pt1 is in clinical remission on treatment with tofacitinib
in combination with tocilizumab; Pt2 responded partially and Pt5 responded fully to tofacitinib; and Pts3 and 4 are in clinical
remission on baricitinib. All five patients had a high type I interferon signature in peripheral blood. Transient transfection of
mutant constructs PSMA5/α5 p.R168*, PSMB8/β5i p.Q55* or PSMB10/β2i p.C83Lfs*123 into HeLa cells result in mRNA
nonsense mediated decay and no protein production, and mutant constructs PSMB10/β2i p.G167AD and p.F14del, and
PSMB8/β5i p.S118P impair cleavage of the pro-peptide and prevent incorporation of the mutant proteasome component.
PSMB10/β2i c.710+1G >C leads to exon skipping with no incorporation of the mutant protein. All but the PSMC5/Rtp6 var-
iant were shown to substantially impact the steady-state expression of the affected proteasome subunits and/or their incor-
poration into mature 20S and/or 26S proteasomes.

Conclusion: Our observations expand the spectrum of CANDLE/PRAAS-causing genetic variants and will improve molec-
ular diagnosis and genetic counseling of patients with autoinflammation.

This study was supported in part by the Intramural Research Program of NIAID, NIH.
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Background/Purpose: Rheumatoid arthritis (RA) is the most common chronic inflammatory rheumatic disease, character-
ized by synovitis associated with progressive bone loss and joint degradation. The adjuvant-induced arthritis (AIA) model
mimics the pathophysiological features of RA, with high prevalence and reproducibility. Yes-associated protein (YAP) is a
transcription factor involved in inflammatory signaling and arthritis progression, especially by driving the RA fibroblast-like
synoviocyte (FLS) phenotype. Beyond inflammation sensing, YAP responds to mechanical stimuli. The inhibition of YAP tran-
scriptional activity decreases arthritis in the AIA model. The objective of this study was then to investigate the effect of
mechanical loading or unloading on arthritis.
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Methods: For in vitro studies, a compressive dynamic pressure (100mmHg) was applied on RA FLS organoids. For in vivo
studies, mechanical loading (voluntary running), unloading (tail suspension) or no mechanical stress (control) was applied
in AIA rats (n=11/group), from arthritis induction (day[D]0) until D17. Running rats only ran (1.5km/day) from D0 to D10,
which is the arthritis onset in the AIA model. Daily clinical monitoring was assessed to follow the severity of arthritis. In vivo
μ-computed tomography was realized to follow arthritis-induced bone loss.At D10 or D17, the ankles of the rats were col-
lected to perform RT-qPCR. At D17, blood samples were collected to perform protein dosages.
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Results: In RA organoids, mechanical stress was able to induce inflammation by increasing IL6 and CCL2 expression
(Figure 1). Surprisingly, YAP transcriptional activity remained unchanged in response to mechanical stress in RA organoids.
In AIA rats, CCL2 expression is increased before arthritis onset, but also during and after the peak of inflammation (D17),
independently from YAP activity. In AIA rats, the control and running groups displayed the same disease onset (D10) and
progression, with similar arthritis index and ankle circumference over time (Figure 2). No difference in expression of bone
degradation markers (RANK ligand, Cathepsin K, MMP9, and MMP13) was observed in joint at D17 between the control
and running groups (Figure 2) and pro-inflammatory mediators (IL6, IL1B, TNF, and CCL2) (Figure 3). However, the expres-
sion of pro-inflammatory mediators and bone degradation markers trended to increase in the running AIA rats joint at D10.
The suspension prevented arthritis development with a decreased expression of bone degradation markers (Figure 2) and
pro-inflammatory mediators in the joint at D17 (Figure 3). Moreover, arthritis-induced bone loss was inhibited in the suspen-
sion group, where cortical porosity and trabecular volume remained similar to baseline.YAP transcriptional activity also
trended to decrease.

Conclusion: In conclusion, two independent mechanisms could be involved in arthritis in response to mechanical stress,
one mediated by YAP and the other involving CCL2. Mechanical unloading might then prevent arthritis by decreasing YAP
activity and CCL2 production. A high level of CCL2 might then increase arthritis severity by inducing inflammation at arthritis
onset, leading to an increase in YAP activity and joint degradation.

Disclosure: E. Dalix: None; M. Maalouf: None; R. Caire: None; G. Courbon: None; V. Dumas: None; S. Peyroche:
None; M. Linossier: None; M. Thomas: None; C. Arthaud: None; A. Vanden-Bossche: None; H. Marotte: None.
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Background/Purpose: Pulmonary hypertension (PH) is a severe, progressive disorder characterized by elevated pulmo-
nary artery pressures, right ventricular hypertrophy, and increased mortality. We previously demonstrated that TNF-
transgenic (TNF-Tg) mice develop a severe PH phenotype and that deficiency of TNFR1 reversed this pathology. To explore
the roles of immune cells contributing to PAH in TNF-Tg mouse model, we assessed single-cell RNA expression of immune
cells in TNF-Tg mice crossed with mice lacking TNFR1 or TNFR2.Because we saw dramatic shifts in myeloid populations,
we focused on characterizing the abnormal monocytes and macrophages present in TNF lungs.

Methods: TNF-Tg mice were crossed with mice deficient in either TNFR1(TNFR1KO) or TNFR2 (TNFR2KO). Lungs from
wild type, TNF-Tg, TNF-Tg-TNFR1KO and TNF-Tg-TNFR2KO mice (n = 5–6) at 4.5 months of age were harvested and
digested to a single cell suspension for single cell RNA sequencing (scRNAseq). The library was prepared using 10X Geno-
mics Chromium instrument and sequencing was performed on Illumina NovaSeq6000. scRNAseq reads were examined for
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Figure 1. Cellular composition of major cell types in mouse lung. A. UMAP projection of all scRNA-seq data, showing 5 major cell groups that were
identified. B. Feature plots identifying canonical markers of epithelial (Epcam), endothelial (Pecam1), mesenchymal (Col1a1), myeloid (Ptprc,
Fcer1g) and lymphoid (Ptprc+, Fcer1g-) cells populations.

Figure 2. Cellular composition of myeloid cells identified in mouse lung from TNF-Tg and TNF receptor deficient mice. A. A total of eight clusters of
myeloid cells were identified frommice across all genotypes. Cell populations are colored as indicated by legend. B. Feature plots showing expres-
sion of principal identifiers of different myeloid cell types. C. Lung histology images demonstrated that TNF-Tg and TNF-Tg_TNFR2-KO mice, but
not WT and TNF-Tg_TNFR1-KO mice have pulmonary inflammation and vascular occlusion. D. UMAP plots myeloid subsets in TNF-Tg mice with
and without TNF receptor deficiency. Cell populations are colored as indicated by legend. E. Proportion of myeloid subsets across genotypes.
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quality and mapped to reference mouse genome. The resulting scRNAseq data was analyzed with Seurat v.4.9. Differential
expression and pathways analysis were performed and visualized using Seurat and R packages enrichR and Enhanced
Volcano.

Results: Cells were clustered based on their expression profiles and cell types were annotated based on established cell
markers from Lung Map and the published literature. A total of 40 clusters were identified, corresponding to 5 major cell
groups (Fig 1.A-B): epithelial (Epcam+), endothelial (Pecam1+), mesenchymal (Col1a1+), lymphoid (Ptprc+), and myeloid
(Ptprc+ and Fcer1g+). We observed dramatic changes in cellular composition of myeloid cells between WT and TNF-Tg,
and TNF-Tg_TNFR1-KO and TNF-Tg_TNFR2-KO. We focused on myeloid cells and re-clustered these cells to identify
7 myeloid cell types (2 monocytes subsets, 4 macrophage subsets, neutrophils, and dendritic cells) were identified (Fig 2.
A-B). Among the myeloid cells, monocytes and macrophages account for the dramatic changes in cellular composition.
Moreover, WT and TNF-Tg-TNFR1KO mice shared the similar cellular composition, and TNF-Tg and TNF-Tg-TNFR2KO
mice shared the similar cellular composition (Fig 2.D), which was consistent with the whole cellular composition in 4 mouse
groups and lung histology (Fig 2.C). We next performed differential expression analysis in monocytes and macrophages (Fig
3. A-D). In monocytes, interferon responses and complement signaling were significantly differentially expressed in both
TNF-Tg and TNF-Tg_TNFR2-KO mice. In macrophages, a majority of pathways related to TNF-mediated NK-kB signaling
pathways and JAK/STAT signaling in TNF-Tg and TNF-Tg_TNFR2-KO mice (Fig 3. E-H).

Conclusion: Overexpression of TNF results in significant shifts in cellular composition of pulmonary myeloid cells. TNFR1
signaling is primarily responsible for these changes. Pathway analysis suggests that lung monocyte-mediated interferon
responses contribute to the pathogenesis of PH.

Disclosure: G. Wang: None; Q. Xu: None; S. Duemmel: None; B. Korman: Teneofour, Inc, 2.

Figure 3. Differential expression (DE) analysis of genes and pathways in monocytes and macrophages. A-B. Volcano plot showing the differentially
expressed genes in monocytes and macrophage between TNF-Tg and WT mice. C-D. Volcano plot showing the differentially expressed genes in
monocytes and macrophage between TNF-Tg_TNFR2-KO and TNF-Tg_TNFR1-KO mice. E-F. Pathway analysis in monocytes. G-H. Pathway
analysis in macrophages. MSigDB_Hallmark_2020 database was used for analysis. Dot plots identify pathways in descending significance of
p-value (dot size) and odds-ration (color).
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TNF-Induced Inflammatory Arthritis in Mice

Kiana Chen1, Adelaide Weidner2, Olga Astapova2, Edward Schwarz2 and Homaira Rahimi2, 1University of Rochester
School of Medicine and Dentistry, Rochester, NY, 2University of Rochester, Rochester, NY

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Animal Models Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Rheumatoid arthritis (RA) is characterized by chronic joint inflammation and bone erosion and is
female predominant. The TNF-transgenic (TNF-Tg) murine model of RA develops inflammatory erosive arthritis and displays
a sex difference in disease severity, with females having worse disease than males (1). Studies suggest androgens provide a
protective effect against joint disease and TNF-mediated bone erosion (2). We have previously shown that the removal of
endogenous sex hormones in TNF-Tg males significantly worsens their inflammatory erosive disease. Here, we investigated
whether treatment of TNF-Tg mice with exogenous androgen ameliorates erosive disease.

Methods: TNF-Tg male mice were orchiectomized followed by subcutaneous implantation of either 5ɑ-dihydrotestosterone
(DHT) or placebo pellet at 1-month old (n = 3/group). Pellets released 1.5mg of DHT or placebo for 60 days (0.025mg/day).
Micro-computed tomography (μCT) scans of hindpaws were taken at 3-months old and compared with μCT data of same
age intact TNF-Tg males (n = 4-6 paws/group). The total bone volumes (mm3) of the cuboid, talus, navicular and lateral inter-
mediate cuneiform, and periarticular metatarsals were compared between groups. Deformation scores of the paws and
weights were taken weekly from 1 to 3 months old. Same age sham TNF-Tg male mice weekly weights were compared
between orchiectomized groups. Serum and paws were obtained for analysis and histology. Values are reported as the
mean +/- standard deviation.

Results: Segmented hindpaw images showed bone erosion occurring in the periarticular regions of the metatarsals (Fig 1 A-
C). Placebo-treated orchiectomized mice had significantly more bone volume loss than DHT-treated orchiectomized mice
and intact mice in the cuboid (0.34 ± 0.03 Orchiectomized + Placebo; 0.43 ± 0.02 Orchiectomized + DHT; 0.43 ± 0.06
Intact), talus (0.97 ± 0.09 Orchiectomized + Placebo; 1.10 ±0.06 Orchiectomized + DHT; 1.21 ± 0.07 Intact), navicular
and lateral intermediate cuneiform (0.78 ± 0.04 Orchiectomized + Placebo; 0.87 ± 0.03 Orchiectomized + DHT; 0.94
± 0.04 Intact), and distal metatarsals (0.23 ± 0.05 Orchiectomized + Placebo; 0.28 ± 0.07 Orchiectomized + DHT; 0.27
±0.07 Intact) (Fig 1D-H). Orchiectomized mice with placebo had significantly higher mean deformation scores at 4 weeks
post-surgery (p = 0.03) (Fig 2A). Orchiectomized mice also gained significantly less weight than sham TNF-Tg mice by
6 weeks post-surgery (p = 0.03). DHT treatment of orchiectomized mice resolves that weight loss over time (Fig 2B).

Conclusion: Androgen treated orchiectomized arthritic mice had significantly improved bone volumes, limiting bone erosion
even in the presence of ongoing inflammation. Clinical measures of weight loss and arthritis also improve with androgen
treatment. These finding suggests sex hormones have a relationship with the immune system in inflammatory-erosive dis-
ease that warrants further study. Histological analysis of the paws and osteoclastogenic cultures of bone marrow are ongo-
ing to delineate the mechanism of androgen effects on inflammation.

1. Bell R.D. et al. Arthritis Rheumatol 71(9): 1512-1523. 2019. 2. Traish A et al. J Clin Med 7(12): 549. 2018.
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Figure 1. DHT Decreases Bone Erosions in Orchiectomized TNF-Tg Mice. μCT imaged hindpaw bones were segmented using Amira to determine
total bone volume (mm3). Mice were divided into three groups (n = 4-6 paws/group), intact mice (A), orchiectomized (orchx) mice treated with pla-
cebo (B) and orchx mice treated with DHT (C). The cuboid (D, red asterisk), talus (D, blue asterisk), and navicular and lateral intermediate cuneiform
(D, green asterisk) bone volumes were compared between groups. Orchiectomized mice treated with placebo were found to have significantly
greater bone loss due to bone erosion in the cuboid (E), talus (F), navicular and lateral intermediate cuneiform (G) compared to the other cohorts.
Placebo treated orchiectomized mice also had significantly less bone volume in the distal ends of the metatarsals that showed periarticular ero-
sions reminiscent of erosions seen in RA patients (B, arrows; H). Orchiectomized mice treated with DHT had significantly greater bone volumes
than orchiectomized mice treated with placebo, exhibiting that DHT treatment decreases bone erosion. Mid-hindpaw bone volume analysis was
performed using a one-way ANOVA with Tukey’s multiple comparisons. Metatarsal bone volume analysis was performed using a one-way ANOVA
with Fisher’s LSD test. * = p<0.05; ** = p<0.01; *** = p<0.001; **** = p<0.0001.
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Arthritis in TNF-Tg Mice
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School, Allergy, Immunology & Rheumatology Division, Canandaigua, NY, 6University of Rochester, Rochester, NY

Figure 2. DHT-Treated Orchiectomized TNF-Tg Mice have Improved Clinical Measures of Disease. Orchiectomized mice treated with placebo and
orchiectomized mice treated with DHT had weekly deformation scoring of their paws after surgery (n = 3 mice/cohort) (A). There was a significant
difference in the average deformation score at week 4 post-op, signifying that orchiectomized mice treated with placebo displayed paw inflamma-
tion earlier than mice treated with DHT. Orchiectomized TNF-Tg mice treated with placebo, orchiectomized TNF-Tg mice treated with DHT, and
sham TNF-Tg mice were also weighed weekly after surgery. The weight change from the baseline week (week 0) was compared between cohorts
(B). Orchiectomized mice has significantly less weight gain than sham TNF-Tg mice by week 6 post-op. DHT treatment of orchiectomized mice
ameliorates this weight loss over time. Average deformation score analysis was performed with multiple unpaired t-tests. Weight analysis was per-
formed with a two-way ANOVA with Tukey’s multiple comparisons. * = p<0.05, *** = p<0.001.
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Background/Purpose: Development of reliable disease activity biomarkers is critical for diagnostics, prognostics, and novel
drug development. In the case of preclinical models of inflammatory-erosive arthritis, such as sexually dimorphic tumor
necrosis factor transgenic (TNF-Tg) mice (1), disease severity is routinely quantified in the ankle through manual segmenta-
tion of the talus or small regions of adjacent bones primarily due to the ease in measurement (2,3). Herein, we sought to
determine the particular hindpaw bones that represent reliable biomarkers of sex-dependent disease progression to guide
future investigation and analysis.

Methods: Hindpaw micro-computed tomography (μCT) was performed on wild-type (n=4 male, n=4 female) and TNF-Tg
(n=4 male, n=7 female) mice at monthly intervals from 2-5 (females) and 2-8-months (males) of age, where female TNF-Tg
mice exhibit early mortality from cardiopulmonary disease at approximately 5-6-months (1). For image analysis, we utilized
our recently developed high-throughput and semi-automated segmentation strategy in Amira software (v2020.2) (4). Syno-
vial (H&E-OG) and osteoclast (TRAP) areas of ankle joints were quantified using Visiopharm (v2021.07).

Results: First, we demonstrated our analysis method had comparable automated segmentation accuracy in wild-type and
TNF-Tg hindpaws before correction (79.2±8.9% vs 80.1±5.1%, p=0.52), determined through analysis of �9000 individual
bones by a single user, with representative μCT (left) and bone segmentation (right) provided (Fig. 1A-D). Compared to
other bone compartments, the tarsal region demonstrated a sudden, specific, and significant bone volume reduction in
female TNF-Tg mice by 5-months (Fig. 1E-J). This sexual dimorphism was associated with unique bone-specific changes
across time, as the cuboid at 4-months of age showed significantly reduced bone volumes compared to all other tarsals.
In contrast, TNF-Tg male mice exhibited no difference between individual bone volumes at this timepoint (Fig. 2A-F). Com-
pared to bones with limited erosions (i.e., tibiale), the cuboid showed a corresponding increased synovial and TRAP area
(Fig. 2G-P). At 5-months of age, additional bones localized to the antero-lateral region of the ankle were also responsible
for the dramatic erosions in the tarsal region of females (Fig. 3A-F, red stars), coinciding with increased TRAP+ osteoclasts
in female vs male TNF-Tg mice (Fig. 3G-K).

Conclusion: Taken together, here we demonstrated that sexual dimorphism of arthritis in TNF-Tg mice is bone-specific,
where the cuboid serves as a reliable biomarker of erosive arthritis with the greatest sensitivity to early and consistent bone
loss related to enhanced osteoclast numbers. Ongoing work will further investigate the cellular mechanisms of these bone-
specific erosions in mice and evaluate the translational potential of these biomarkers in arthritis patients through our segmen-
tation model. 1. Bell et al. Arthritis Rheumatol. 71(9):1512-1523. 2019. 2. Proulx et al. Arthritis Rheumatol.
56(12):4024-4037. 2007. 3. Cambre et al. Nat Commun. 9(1):4613. 2018. 4. Kenney et al. Bone Rep. 16(101167). 2022.
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Figure 1. Semi-automated segmentation of TNF-Tg hindpaws reveals unique temporal patterns of erosions by bone compartment in female mice.
To evaluate bone-specific erosions in the TNF-Tg mouse model of inflammatory-erosive arthritis, we utilized our recently published high-
throughput semi-automated hindpaw segmentation protocol (4). Representative images of the dorsal and plantar surfaces of hindpaw micro-CT
images (left) and the segmentation of each bone indicated by unique colors (right) are provided for wild-type (A, B) and TNF-Tg (C, D) male mice
at 8-months of age. Without user intervention, the semi-automated protocol produced accurate segmentations of approximately 80% of bones
in wild-type datasets (error rate�20%), which remarkably remains consistent, and potentially improved due to reduced variance, for TNF-Tg mice
with bone erosions. Patterns of bone loss in hindpaw compartments (shown in A, B: tarsals, red star; metatarsals, blue; proximal phalanges, yel-
low; distal phalanges, white; and sesamoids, green) were analyzed for temporal and genotype effects. Although both TNF-Tg males and females
exhibited consistent bone loss across time (E, *p<0.05), TNF-Tg females showed unique time-dependent erosions by particular compartments.
For TNF-Tg females, there was a dramatic decrease in the bone volume of the tarsals between 4-5-months of age (F) that was preceded by early
erosions starting at 2-months of age in the bones associated with the phalanges that was not sustained past 4-months (G-J). In contrast, males
showed relatively slow progression of erosions with limited statistical change for particular compartments at monthly intervals, except for the meta-
tarsals (F-J). Also note the “U”-shaped progression of bone volumes in the TNF-Tg male sesamoids, likely representing reactive bone remodeling
following an initial period of erosions (J). Compared to wild-type, both TNF-Tgmale and female mice showed significantly reduced bone volumes in
all compartments starting at 3-months and 2-months of age, respectively (#p<0.05). Statistics: 2-way ANOVA (males) and mixed-effects analysis
(females) with Tukey’s multiple comparisons (E-J).
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Figure 2. The cuboid is an early biomarker of erosive arthritis in TNF-Tg female mice. To further elucidate the dynamic sex-dependent, bone-
specific, and temporal changes in the tarsals of TNF-Tg mice, we directly compared erosive activity between each tarsal bone to determine their
biomarker potential during progression of inflammatory arthritis. High-magnification images of the tarsal compartment at 5-months of age, with
the individual bones indicated by stars (calcaneus, black; cuboid, pink; medial cuneiform, green; fused navicular, lateral and intermediate cunei-
form [a known C57BL/6 murine variant (4)], dark purple; talus, light purple; and tibiale, blue), are shown for each group (A-D). In order to compare
the individual bones, percent change in bone volume from their baseline at 2-months was calculated to control for the differences in bone size.
TNF-Tg males exhibited no significant difference in erosions between individual bones in the tarsal region, except for the tibiale, which showed a
resistance to erosions compared to all other bones, except the medial cuneiform (% p<0.05) (E). In contrast, TNF-Tg females exhibited early ero-
sive activity localized specifically to the cuboid bone with significantly reduced bone volumes compared to the other bones in the tarsal region by 3-
and 4-months of age ($ cuboid vs all bones except medial cuneiform, # cuboid vs all bones, p<0.05). In addition, significant decreases in bone vol-
ume over time from 3- to 4-months of age were noted only in the cuboid and fused navicular, lateral cuneiform and intermediate cuneiform (*
p<0.05). All bones, except for the tibiale, showed significantly reduced bone volumes from 4- to 5-months of age (% p<0.05), explaining the
time-dependent erosions of the tarsal compartment during this timeframe, noted in Fig. 1 (F). To understand the cellular mechanisms mediating
resistance (i.e., tibiale) and susceptibility (i.e., cuboid) to erosions, we histologically assessed and quantified the amount of synovium (H&E-OG)
and osteoclasts (TRAP) surrounding these particular bones (arrows). Compared to the tibiale, the cuboid exhibited both increased synovial infil-
trate (G-J, purple) and TRAP+ osteoclasts (K-N, red), likely involved in mediating the bone-specific erosions (G-P). Statistics: 2-way ANOVA
(E, O, P) and mixed effects analysis (F) with Tukey’s multiple comparisons.
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Figure 3. Anterolateral tarsal bones show severe female-specific erosions in TNF-Tg mice. Sex-dependent differences in bone erosions within the
tarsal compartment were evaluated using percent change in bone volumes to normalize for animal size between groups. While total bone volume
showed no significant changes between TNF-Tg males and females (A), the tarsal compartment exhibited reduced bone volumes in females com-
pared to males at 5-months of age (B). Interestingly, for bones such as the calcaneus (C), there were no changes noted between the sexes. The
significant reduction in tarsal bone volume in females was instead driven by sex-specific erosive activity in bones such as the talus (D). The partic-
ular bones associated with erosion of the tarsals in females are notably localized to the anterolateral region of the ankle (red stars), while those with-
out sexual dimorphism are oriented posteromedially (yellow stars). Representative micro-CT images of male (E) and female (F) TNF-Tg mice at
5-months of age exhibit the lateralization of the sexually dimorphic effects (reproduced from Fig. 2 for convenience). Corresponding with these
bone-specific changes, histologic evaluation revealed significantly increased TRAP+ osteoclasts (red) around the talus in TNF-Tg females vs males
at 5-months of age (G-K). Statistics: Mixed effects analysis (A-D) and 2-way ANOVA (K) with Tukey’s multiple comparisons; *p<0.05, **p<0.01.
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Background/Purpose: In rheumatoid arthritis, inflammatory mediators extravasate from blood into joints via gaps between
endothelial cells (EC), but the contribution of ECs to inflammatory arthritis is not known. Sphingosine 1-phosphate
receptor-1 (S1PR1), widely expressed on ECs, plays critical roles in EC barrier function and vascular health. Mice with an
inducible EC-specific KO of S1PR1 (S1PR1 ECKO) had increased injury in response to SIA. Blockade of EC S1PR1 induced
metalloproteinase-dependent cleavage of VE-cadherin in vitro. These data suggested that vascular leakage associated with
S1PR1 inhibition, potentially a consequence of shedding of VE-cadherin, contributed to inflammatory injury. Therefore, we
studied mice with highly stabilized EC junctions (VE-cad-α-cat mice) to test whether they resisted vascular permeability in
the face of S1PR1 blockade and whether they would resist SIA. We also asked whether patients with active RA have dysreg-
ulated S1P/S1PR1 axis favoring vascular leakage.

Methods: VE-cad-α-cat mice were treated with the S1PR1 antagonist NIBR-0213 (30 mg/kg IM) for 3 hours. We measured
vascular leak and sVE-cad in bronchoalveolar fluids (BAL) with BCA assay and ELISA, respectively.VE-cad-α-cat, S1PR1
ECKO, and control mice were subjected to SIA (75 ul on days 0 and 2) and clinical scores were measured in a blinded fash-
ion. For human studies, sera from 20 patients with RA and 20 age and sex matched patients with OA were analyzed for S1P
and Sa1P by mass spectroscopy. Synovial EC S1PR1 was analyzed by single cell RNA seq in 3 data sets: (1) RA subjects in
Accelerating Medicines Partnership Rheumatoid Arthritis / Systemic Lupus Erythematosus (AMP RA/SLE) Network, https://
www.biorxiv.org/content/10.1101/2022.02.25.481990v1, (2) RA subjects from the The Roche Network for RA, and
(3) healthy controls from Faust et al (https://doi.org/10.1101/2023.05.16.540975). Data sets were integrated and clusters
of endothelial subtypes were identified using the top 10 marker genes for each cluster. Capillaries were subsetted for down-
stream visualization of S1PR1 expression. P-values were calculated using Wilcoxon rank-sum tests across RA statuses.

S1PR1 ECKO mice have increased K/BxN serum induced arthritis with evidence of increased soluble VE-cadherin (sVE-cad) in synovial fluids
(SF) in early disease. (A) Clinical scores, (B) Histological scores, (C) sVE-cad in SFs on day 2-3 after SIA. *p<0.05; **p<0.01
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Results: S1PR1 ECKO mice had more severe SIA than littermate controls (Fig 1 A,B) along with increased extravascular
sVE-cadherin in synovial tissues (Fig 1C). S1PR1 blockade induced less vascular leakage and extravascular VE-cadherin
in the BAL in VE-cad-α cat mice compared to controls (Fig 2 A,B).VE-cad-α-cat mice were significantly protected from SIA
(Fig 2C). Patients with active rheumatoid arthritis have decreased circulating S1P and Sa1P (Fig 3A), and their synovial
microvascular ECs showed decreased expression of S1PR1 (Fig 3B) suggesting dysregulated S1P/S1PR1 axis in favor of
vascular permeability and vulnerability.

Conclusion: We present a model in which EC S1PR1 signaling restrains the shedding of VE-cadherin to maintain homeo-
static vascular barrier function and curb inflammation in experimental arthritis. Our hypothesis that vascular permeability is
a clinical target in RA is supported by evidence that patients have dysregulated S1P/ S1PR1. We identify the microvascular
barrier as a potential therapeutic target in inflammatory arthritis.

Disclosure: N. Burg: None;M. Tran: None; K. Wei: 10X Genomics, 5, capital one, 6, Gilead sciences, 5, horizon ther-
apeutics, 6, Mestag, 2; C. Blobel: None; J. Salmon: None.

VE-cad-alpha-cat mice demonstrate decreased vascular leakage and soluble VE-cadherin in BAL fluids after challenge with S1PR1 antagonist
NIBR-0213 and they resist SIA. Mice were treated with NIBR-0213 for 3 hours before isolation of BAL fluids. (A) BAL protein concentrations,
(B) BAL sVE-cad, and (C) clinical scores after SIA. *p<0.05; **p<0.01

Patients with RA have decreased serum S1P and Sa1P and decreased S1PR1 expression in synovial capillaries compared to controls. (A) S1P
and Sa1P levels in active RA vs age and sex matched OA controls. (B) Violin plots indicating S1PR1 expression in capillary ECs from RA and
healthy synovial tissues as determined by single cell RNA seq; * p≤ 0.05; *** p≤ 0.001 or as indicated on graph.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by pain, swelling, and
joint destruction that decreases mobility.RA patients also suffer from pulmonary disease (PD) and sarcopenia, which
decrease strength and endurance for physical activity (PA).Remarkably, the ACR just released its first guidelines on exer-
cises in conjunction with medications as an integrative management approach for RA.1However, the risk:benefit ratio of
exercise on inflamed joints remains a major concern, although the most recent clinical studies demonstrate long-term ben-
efits.2In the tumor necrosis factor transgenic (TNF-Tg) mouse model of RA, which displays joint and extra-articular sequelae
of RA in a sexually dimorphic manner, we showed that voluntary wheel running is effective in improving PD, but also exacer-
bated joint degeneration, correlating with activity output.3, 4Coinciding with the multifactorial disease phenotype in TNF-Tg
mice, running activity (distance, rate, length, and number of run bouts) significantly declined during disease progression
vs. WT littermates through multiple potential contributing features, including joint degeneration, PD, pain, gait deficiency,
and sarcopenia, which have not been holistically studied in RA mouse models.

Methods: To address this deficiency, we developed an automated, ad libitum wheel running tracking system to examine
disease outcomes related to PA and the relationship with features of RA disease outcomes in TNF-Tg mice.To holistically
quantify the independent disease variables associated with PA outcomes, we developed longitudinal outcome measures
of bone erosion and PD (micro-CT),3 pain (semiautomated von Frey with the Topcat EVF system), gait (TreadScanTm), and
sarcopenia (DEXA), and evaluated 8 groups of mice: male and female TNF-Tg running vs. sedentary controls, and their
WT littermates.

Results: Evaluation of PD revealed that running males and females increased their aerated lung volumes, which was posi-
tively correlated with running distance and rate in WT and TNF-Tg female mice,3 confirming the known efficacy of exercise
on cardiopulmonary disease.5 In contrast, talus bone volumes were significantly reduced in running vs. sedentary males,
and negatively correlated with running distance and rate in both male and female TNF-Tg mice.3We also found that TNF-
Tg mice have reduced sensitivity thresholds indicative of pain (Figure 1, p< 0.05), decreased stride length, and reduced lean
mass (Figure 2, p< 0.05) vs. WT littermates.

Conclusion: Taken together, these results demonstrate the feasibility of holistically assessing the relationship between PA
and independent disease variables in murine models of arthritis. Ongoing studies will evaluate the effects of regimented exer-
cise on the onset and progression of these various manifestations in RA towards strategic refinement and integration of non-
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pharmacologic treatment approaches. 1. England et al. Arthritis Rheumatol. 2023 2. Azeez et al. Clin Rheumatol.
39(6):1783-92. 2020. 3. Kenney et al. Arthr Res & Ther. 25(1):17. 2023. 4. Bell et al. Arthritis Rheumatol. 71(9):1512-23.
2019. 5. Baillet et al. Arthritis Care Res. 62(7):984-92. 2010.

Disclosure: C. Cole: None; H. Kenney: None; Z. Sechrist: None; Y. Peng: None; K. Chen: None; M. Falsetta: None;
R. Wood: None; H. Rahimi: None; C. Ritchlin: AbbVie, 2, 5, 6, Amgen, 2, BMS, 2, Eli Lilly, 2, Gilead, 2, Janssen,
2, Novartis, 2, Pfizer, 2, 5, 6, UCB, 2, 6; E. Schwarz: None.

Figure 1. Automated pain assessment of mice with chronic arthritis. 4-month-old male WT and TNF-Tg mice, denoted by color, were evaluated for
touch sensitivity in the modified Topcat EVF system. Values were averaged from 3 testing sessions 3 days apart denoted by symbol (n=3;
p=0.0002 via t-test).

Figure 2. Ad libitum wheel running alters body composition of mice in a sexually dimorphic manner. A representative scout view of a DEXA scan of
a mouse is shown to illustrate segmentation of the lower hind-limb soft tissue region of interest (ROI) used for body composition studies. DEXA
analyses of the % change in lean mass (muscle) and fat mass composition of WT and TNF-Tg mice from 2 to 5.5 months of age ± ad libitum wheel
running are shown. Data are presented for each mouse with mean ± SD (*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001, two-way ANOVA with
Tukey’s multiple comparisons).
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Background/Purpose: Osteitis on MRI and bone microstructure changes (BMC) on high-resolution peripheral quantitative
CT are the earliest signs of arthritis, preceding the development of bone erosion in rheumatoid arthritis (RA). Recently, a JAK
inhibitor, Baricitinib (BAR), was shown to inhibit these early changes. This study aimed to elucidate the underlying molecular
mechanism of osteitis and BMC, including the role of JAK-STAT cytokines, using SKG mice, an animal model of RA with a
ZAP70 gene point mutation.

Methods: Osteitis was assessed by an increase in the femur/gastrocnemius muscle (F/G) ratio in fat-suppressed
T2-weighted images on MRI. BMC was evaluated by a decrease in bone volume/tissue volume (BV/TV) ratio on micro
CT. Arthritis was induced by intraperitoneal injection of zymosan. BAR or a vehicle was orally administered in the early or late
phases during arthritis development. Flow cytometry was used to analyze the bone marrow (BM) cells, including
granulocyte-monocyte (GM) progenitor cells, granulocytes, and monocytes. Immunohistochemistry (IHC) was performed

Figure: Osteitis and bone microstructure changes after arthritis induction in SKG mice BV/TV: Bone volume/Tissue volume, F/G: Femur/
Gastrocnemius muscle Mann-Whitney test, ** p < 0.01
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to identify the distribution of tartrate-resistant acid phosphatase (TRAP)-positive cells in the BM. The role of JAK-STAT cyto-
kines was investigated by examining the expression of JAK-STAT cytokines in the BM or by supplementing recombinant (r-)
GM-CSF or IL-6 to in vivo arthritis model or in vitro RANKL-mediated osteoclast differentiation assay.

Results: Osteitis developed earlier (at 2 weeks) than BMC (at 5 weeks) during arthritis development. Osteitis scores on MRI
well correlated with BMC scores on micro CT (ρ=-0.58, p=0.03). Following zymosan injection, GM progenitor cells, granulo-
cytes, and monocytes were increased in the BM. The number of monocytes significantly correlated with osteitis scores
(ρ=0.77, p=0.0008). Monocytes were further subdivided into three populations (Ly6C high CD11b low, Ly6C high CD11b
high, and Ly6C mid CD11b+), and TRAP-positive osteoclasts were preferentially differentiated from the Ly6C high CD11b
low population (osteoclast precursor cells) in vitro. IHC revealed increased TRAP-positive cells at the edges of bone surfaces
in the BM where BMC was observed. BAR effectively suppressed osteitis (F/G ratio: 1.44 in vehicle group vs. 1.17 in BAR
group, p=0.0379) and BMC (BV/TV ratio: 37.3 % in vehicle group vs. 46.3 % in BAR group, p=0.0052). BAR reduced the
number of GM progenitor cells, monocytes, and osteoclast precursor cells. Among JAK-STAT cytokines, GM-CSF and
IL-6 were highly expressed in the BM after zymosan injection. In vivo administration of rGM-CSF to SKG mice promoted
osteitis, especially when administered in the late phase of arthritis. In vitro addition of rGM-CSF to osteoclast differentiation
assay markedly increased the number and size of osteoclasts, especially when added in the late phase of osteoclast differ-
entiation, which was inhibited by further addition of BAR.

Conclusion: During arthritis progression, osteitis precedes BMC. The increase of GM-lineage cells in the BM induces oste-
itis, while proliferation and subsequent differentiation of osteoclast precursors contribute to BMC. JAK-STAT cytokines,
especially GM-CSF, play a crucial role in these processes.

Disclosure: T. Yoshida: None; Y. Nakayama: None;M. Katsushima: None; Y. Nishida: None;M. Shirakashi: None;
R. Nakashima: None; R. Watanabe: AbbVie, 5, Asahi Kasei, 6, Chugai, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Sanofi,
6; K. Murakami: None; H. Yoshifuji: None; A. Morinobu: None; M. Hashimoto: Abbvie, 5, 6, Asahi Kasei, 5, 6, Astel-
las, 5, 6, Ayumi, 5, 6, Brystol Meyers, 5, 6, Chugai, 5, 6, Daiichi Sankyo, 5, 6, EA Pharma, 5, 6, Eisai, 5, 6, Eli Lilly, 5, 6,
Novartis Pharma, 5, 6, Taisho Toyama, 5, 6, Tanabe Mitsubishi, 5, 6.
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Background/Purpose: Discovery of the essential role of S1P signaling in regulating lymphocyte trafficking led to the devel-
opment of S1P receptor modulators for the treatment of autoimmune disorders such as multiple sclerosis and ulcerative
colitis. Cenerimod, a selective S1P1 receptor modulator, has shown positive results in preclinical models of SLE, systemic
sclerosis, and Sjögren’s syndrome1-3 and two phase 2 trials in SLE. Recruitment is ongoing for two Phase 3 clinical trials
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investigating 4 mg cenerimod for the treatment of adults with SLE (OPUS; NCT05648500 & NCT05672576). We examined
the potential of cenerimod to modulate the progression of rheumatoid arthritis (RA) in multiple preclinical murine models.4

Methods: Cenerimod was orally administered as therapeutic or prophylactic treatment in RA rodent models. In the mBSA-
DTHmodel, C57BL6/J mice were immunized with mBSA/CFA before antigen challenge. Pristane-induced arthritis (PIA) and
adjuvant-induced arthritis (AIA) were induced in rats by CFA or pristane challenge, respectively. Disease development was
monitored by measuring edema formation. Relevant biomarkers such as cellular changes, autoantibody development,
and chemokine secretion were measured in plasma, inflamed tissue, and draining lymph nodes.

Results: In the mBSA-DTH model, cenerimod significantly reduced joint swelling and limited the production of autoanti-
bodies and pro-inflammatory chemokines in the joints. Furthermore, analysis of the draining lymph nodes revealed a novel
effect of cenerimod treatment in mitigating the migration of dendritic cells. Similarly, proliferation and cytokine secretion by
effector T cells were blunted by S1P1 receptor modulation, which may be a direct consequence of reduced dendritic cell
lymph node homing and hence, antigen presentation. In the rat PIA model, therapeutic cenerimod treatment decreased
paw inflammation by inhibiting leukocyte influx to the site of inflammation. In the AIA model, low-dose cenerimod treatment
limited joint inflammation to the same degree as low-dose corticosteroid treatment with dexamethasone, without displaying
negative effects on body weight.

Conclusion: Cenerimod is highly efficacious in several murine RA models by preventing antigen transport, by reducing the
release of pro-inflammatory cytokines & chemokines, and by inhibiting lymphocyte egress to the circulation. In particular,
the reduction of dendritic cell migration suggests cenerimod may modulate antigen presentation, which could have implica-
tions for the treatment of autoimmune diseases. Our findings suggest that cenerimod can effectively disrupt multiple nodes
of a vicious circle of pathogenesis associated with rheumatic diseases like RA. Combining these novel results with published
data, we propose that S1P1 receptor modulation has potential to provide clinical benefit to patients with arthritis who cur-
rently lack satisfactory treatment options.

REFERENCES 1. Strasser DS et al. RMD Open 2020;6(2):e001261. 2. Kano M et al. Sci Rep 2019;9:658. 3. Gerossier E
et al. Arthritis Res Ther 2021;23:289. 4. Hoyler T et al. Doi: 10.1136/annrheumdis-2023-eular.879
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Pharmaceuticals Ltd., 3, 11.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disease that leads to progressive
joint destruction involving multiple joints. There is a large body of evidence that suggests a crucial role for activated synovial
fibroblasts in mediating both direct tissue injury and perpetuation of the complex disease process in RA (1). Synovial fibro-
blasts derived from RA patients (RASF) are able to attach to articular cartilage and deeply invade and degrade the cartilage
matrix (2) and have been shown to migrate to secondary joint locations in vivo and invade and degrade cartilage similarly to
the primary site (3). Human gingival-derived mesenchymal stem cells (GMSC) are promising therapeutic cell treatments for
autoimmune diseases due to their immunomodulatory capacity (4). Others have demonstrated the ability of GMSC, and
exosomes derived from GMSCs (GMSCExo) to suppress the deleterious in vivo effects of the collagen induced arthritis
model in mice (5). Our aim was to test whether the destructive invasive effects of RASF in an in vivo chimeric mouse model
of RA could be modulated by the presence of GMSC or GMSCExo. In addition, we analyzed the effects of both GMSC and
GMSCExo on the ability of RASF to migrate to secondary locations. Mechanistic studies were done to understand how the
GMSC were inhibiting the invasiveness of the RASF.

Methods: A chimeric human/mouse model of synovitis was created by surgically implanting SCID mice with a small piece of
human articular cartilage surrounded by RASF. Each mouse received two implants; the primary implant on the right flank of
the mouse contained RASF, the secondary implant contained no RASF. Mice were retro-orbitally injected once with either
GMSC or GMSCExo at 5-7 days post-implantation. The implants were removed after 60 days for evaluation. Histology
and IHC were used to assess RASF invasion of the cartilage. Flow cytometry was used to understand the homing ability
of GMSC in vivo, the incidence of apoptosis of RASF and the exchange of exosomes in vitro.

GMSC and GMSC Derived Exosomes Block RASF Cartilage Degradation. (A) Untreated cartilage showing no RASF invasion (B) RASF treated car-
tilage showing perichondrocytic invasion, blue arrows, and pannus like invasive structures degrading the cartilage (C) RASF treated followed by
GMSCExo treatment blocks RASF invasion and degradation (D) RASF treated followed by GMSC treatment blocks RASF invasion and degrada-
tion (E) GMSCExo and GMSC both block RASF cartilage invasion
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Results: We demonstrate that both GMSC and GMSCExo are potent inhibitors of the deleterious effects of RASF. Both
treatments were effective in inhibiting the invasive destructive properties of RASF as well as the potential of these cells to
migrate to secondary locations and attack the cartilage there. We also present evidence that GMSC home to the site of
the implant and induce programmed cell death of the RASF through the direct transfer of exosomes.

Conclusion:Our results indicate that both GMSC and GMSCExo can block the pathological effects of RASF in this chimeric
model of RA. A single dose of either GMSC or GMSCExo can inhibit the deleterious effects of RASF. These treatments can
also block the invasive migration of the RASF, suggesting that they can inhibit the spread of RA to other joints. Because the
gingival tissue is harvested with little difficulty, relatively small amounts of tissue are required to expand the cells, the fairly
simple in vitro expansion process, and the increasing technological advances in the production of therapeutic exosomes,
we believe that GMSC and GMSCExo are excellent candidates as a treatment for RA.

Disclosure: s. Bruckner: None; B. Zeno: None; V. Capria: None; W. Willis: None; L. Ganesan: None;
w. Jarjour: None.

Abstract Number: 1722

Fate-mapping of Synovial Monocytes and Macrophages

Yidan Wang1, Carla Cuda1, Deborah Winter2 and Harris Perlman1, 1Northwestern University, Chicago, IL,
2Northwestern University, Skokie, IL

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Animal Models Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Synovial monocytes and macrophages are heterogenous populations. These populations play
diverse roles in the development of arthritis in humans and mice. In recent years, our laboratory identified a new synovial cell
type we named tissue-resident monocyte-lineage cells (TR-MCs), which are are necessary for the development of

The annotation of the merged CITE-seq datasets of synovial macrophages and monocytes.

3437



inflammatory arthritis in mice. Although TR-MCs are CD64 negative and transcriptionally distinct from circulating monocytes
and DCs, the current lack of targeted mouse models limit our ability to study this critical population and differentiate from
other synovial monocyte and macrophage populations.

Methods: To study each synovial monocyte and macrophage population, we performed fate-mapping with 7 reporter mod-
els including Cx3cr1-ERcre-Ai3-YFP, Cx3cr1-Cre-Ai3-YFP, Ms4a3-cre-Ai3-YFP, P2ry12-ERcre-Ai3-YFP, Tmem119-GFP,
Cd68-eGFP, and Csf1r-cre-Ai3-YFP in 8–12-week-old C57BL/6 mice. We also further characterized synovial monocyte
and macrophage cells by performing cellular indexing of transcriptomes and epitopes (CITE-seq) on synovial macrophages
(CD45+CD11b+CD4-CD8-Ly6G-SiglecF-NK1.1-CD64+) and monocytes (CD45+CD11b+CD4-CD8-Ly6G-SiglecF-
NK1.1-MHCII-CD64-).

Results: Although 90% of synovial macrophages, 82% NCM and 76% TR-MC are derived from Cx3cr1-positive progenitor
cells, only 41%, 91%, 27% of them express Cx3cr1 at 8-12 week-old. Although high percentages of Csf1r-expression were
found in almost all synovial cell types, synovial macrophages express the highest intensity of Csf1r. Similarly, Ms4a3 was
expressed at a high percentage in both granulocytes andmonocyte-lineage cell, but the intensity of Ms4a3 ismore than 2 times
higher in macrophages than other cell types. P2ry12was expressed in synovial macrophages and TR-MC with 20% positivity.
The expression of CD68 and Tmem119 are same in all synovial myeloid cell types. To develop specific reporter models of
synovial monocyte andmacrophage subpopulations, we characterize them by merging the 2 CITE-seq datasets and identified
5 synovial macrophages subpopulations - MHCII+ CCL24+ interstitial macrophages, MHCII-CCR2+ interstitial macrophages,
Arg1+ macrophages, CD24a+ macrophages and CX3CR1+ synovial lining macrophages as well as TR-MCs, monocyte-
lineage cells and polymorphonuclear leukocytes (PMNs). MHCII- CCL24+ interstitial macrophages specifically expressed
Cd209d and Ccl24 genes. Arg1+macrophages exclusively expressed Arg1 and Flt1 genes. The differentially expressed genes
of CX3CR1+ synovial lining macrophages are aligned with the CX3XR1+ lining macrophages published by Culemann S, et. al.
CD24a+ macrophages highly expressed Tnip3 and Anxa8 genes as well as CD11c surface marker.

Conclusion: Our results currently showed that Cx3cr1, Csf1r, Ms4a3 and P2ry12 may have the ability of tracing one or more
synovial monocyte and macrophage populations. The gene and surface markers identified in each synovial monocyte, macro-
phage and TR-MC population will help develop better tools to trace and delete them. Future studies will also focus on deter-
mining the spatial topology of each synovial monocyte and macrophage population to better define their role in joint health.

Disclosure: Y. Wang: None; C. Cuda: None; D. Winter: Pfizer, 2; H. Perlman: None.
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Background/Purpose: Both human and animal studies associate specific microbiota and microbial metabolic pathways
with the development of RA and autoimmune arthritis, thereby providing a novel target for next-generation therapeutic devel-
opment. Notably, carnitine and choline metabolism are associated with RA in humans and autoimmune arthritis in the
collagen-induced arthritis (CIA) mouse model. Further, specific bacteria linked to disease in RA and CIA can metabolize die-
tary carnitine and choline to drive production of trimethylamine-N-oxide (TMAO). TMAO is implicated in the pathogenesis of
inflammatory diseases, such as atherosclerosis, whose underlying disease processes mirror that of RA and CIA. Thus, we
investigated modulation of TMAO production as a therapeutic target in CIA using the choline TMA lyase inhibitors
3,3-diemthyl-1-butanol (DMB) and fluoromethylcholine (FMC).

Methods: 6-week-old male DBA/1j mice were immunized at days 0 and 21 with bovine type II collagen (CII) in complete
Freund’s adjuvant and either left untreated or treated with 1% (vol/vol) DMB, 1% (vol/vol) 3,3-dimethylbutyrate (DMBut), or
100mg/kg FMC. Mice were assessed for disease severity using established metrics until 35 days post-initial immunization.
On day 35, mice were sacrificed and tissues were harvested for analysis. Multiplex serum cytokine immunoassays; serum
anti-CII ELISAs; fecal 16S sequencing; serum and liver metabolomics; flow cytometry of splenocytes and inguinal lymph
node lymphocytes; and cytokine ELISAs of bone marrow-derived macrophage (BMDM) supernatants were performed.

Results:Mice given DMB showed significant reduction ( >50%) in disease severity relative to untreated mice with CIA, while
mice given FMC did not show reduced disease. FMC but not DMB significantly reduced cecal TMA and serum TMAO con-
centrations compared to untreated CIA mice. Fecal bacterial communities were not significantly altered by treatment with
either FMC or DMB. DMB and its predicted metabolite, DMBut, were detected in the liver and serum, suggesting systemic
effects, and both significantly reduced arthritis severity and circulating IL-1β and IL-6, but not circulating anti-CII antibodies,
compared to untreated CIAmice. Splenic Th17 populations were significantly increased with DMBut treatment, but Th1, Tfh,
and Treg populations were unchanged with DMB and DMBut treatment. Stimulation of BMDMs with LPS in the presence of
DMB or DMBut significantly reduced secretion of IL-1β and IL-6.

Conclusion: We found that inhibition of microbial TMA/TMAO production using FMC does not reduce arthritis severity in
CIA, while treatment with DMB ameliorates CIA seemingly independent of TMA/TMAO production or microbiome effects.
Moreover, DMB and a product of its metabolism in the host, DMBut, both significantly reduce disease severity and pro-
inflammatory cytokines in CIA and stimulated BMDMs, suggesting that DMB and/or its metabolites have anti-inflammatory
effects on monocytes. Elucidating the mechanism by which these small molecules modulate disease may provide directions
for developing future RA therapies.

CIA was induced in 6-week-old male DBA/1j mice. On day 21 post-initial immunization, mice were left untreated (CIA), treated with 1% (v/v) DMB in
drinking water (DMB), or treated with 1% (v/v) DMBut in drinking water (DMBut). N=24 (CIA), N=23-25 (DMB), and N=10 (DMBut) per group
pooled from 5 individual experiments. Data are reported as mean ± SEM. *, p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001; ns, non-significant
as determined by two-way ANOVA with Bonferroni correction for multiple comparisons.
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Serum was harvested from male DBA/1j mice at day 35 post-initial immunization and analyzed for IL-1B by a 6-plex immunoassay (Mesoscale).
N=24-29 (CIA), N=27 (CIA+DMB), and N=14 (CIA+DMBut) per group pooled from 6 individual experiments. Data are reported as fold change nor-
malized to the cytokine concentrations in the CIA group (symbols) and group mean ± SEM. **, p<0.01 as determined by one-way ANOVA with
Dunnett’s correction for multiple comparisons.

Serum was harvested from male DBA/1j mice at day 35 post-initial immunization and analyzed for IL-6 by a 6-plex immunoassay (Mesoscale).
N=24-29 (CIA), N=27 (CIA+DMB), and N=14 (CIA+DMBut) per group pooled from 6 individual experiments. Data are reported as fold change nor-
malized to the cytokine concentrations in the CIA group (symbols) and group mean ± SEM. **, p<0.01; ****, p<0.0001 as determined by one-way
ANOVA with Dunnett’s correction for multiple comparisons.
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Background/Purpose: Interstitial lung disease (ILD) is a serious condition characterized by inflammation and fibrosis in the
lung interstitium. The important subtypes of ILD include idiopathic pulmonary fibrosis (IPF) and connective tissue disease-
associated ILD (CTD-ILD). The main histopathological pattern observed in IPF and Rheumatoid arthritis-ILD (RA-ILD) is usual
interstitial pneumonia (UIP), and if left untreated, the prognosis is unfavorable. Recently, cell-based mesenchymal stem cells
(MSCs) can improve lung fibrosis through anti-apoptotic effect by immunomodulation, protein expression regulation, and
mitochondria transfer. However, this ability decreases with passage in adult tissue-derived MSC. But Embryonic stem cell,
called DW-MSCs, maintains a constant their ability even after repeated passage culture. Therefore, we evaluated whether
DW-MSC can improve lung fibrosis in IPF and RA-ILD, and to identify the mechanism of improvement.

Methods: A total of 1.0 x 106 DW-MSCs were injected into mice via the tail vein either 4 or 7 days after intratracheal administra-
tion of bleomycin and collagen induction. The therapeutic effect was analyzed by evaluation the lung tissue fibrosis scores, and
α-SMA expression through western blot and immunohistochemistry. The immune cell modulation of DW-MSCs was evaluated
by analyzing immune cells in lung tissue using flow cytometry analysis. The Damaged AECs protection of DW-MSCs was inves-
tigated by inducing apoptosis in A549 cells with CoCl2 and confirming trough TUNEL assay, cell viability and the expression level
of Bcl-2 and Bcl-2 associated X (Bax) through western blot. Lastly, we co-cultured DW-MSCs and hypoxia-induced AECs to
confirm the transfer of mitochondria through tunneling nanotubes (TNTs) of DW-MSCs using fluorescence microscopy.

Results: DW-MSCs attenuates Bleomycin-induced and Collagen-induced pulmonary fibrosis. The therapeutic efficacy of
DW-MSCs was found to be comparable to Nintedanib. DW-MSCs showed improvements in the fibrosis score, reduced
α-SMA expression, and regulated fibrosis relate gene expression. Furthermore, DW-MSCs exhibited immunomodulatory
effects by influencing B cells during the early phase and promoting an increase in regulatory T cells while decreasing Th17
cells during the late phase. Additionally, DW-MSCs demonstrated the ability to inhibit apoptosis in damaged AECs and
down-regulate apoptosis-related proteins. Moreover, DW-MSCs enhanced cell viability and mitochondrial respiration in
damaged epithelial cells by facilitating the transfer of mitochondria through tunneling nanotubes.

Conclusion: Our study provides compelling evidence for the therapeutic potential of DW-MSCs in improving IPF and RA-
ILD. A single administration, DW-MSCs exhibit beneficial effects on AECs injury, inflammation, and fibrosis. These effects
are achieved through the protection of AECs by inhibiting apoptosis, facilitating mitochondrial transfer, and exerting
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immunomodulatory and anti-fibrotic effects. Additionally, their high clinical applicability is an added advantage as their effi-
cacy remains constant across various passages. Therefore, DW-MSCs can be considered an ideal candidate for ILD treat-
ment in the future.

Disclosure: H. Lee: None; S. Kim: None; M. Kim: None; O. Jeong: None; S. Lee: None.
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Background/Purpose: Inflammatory-erosive arthritis is exacerbated by lymphatic dysfunction (1), and mast cells (MCs)
regulate lymphatic vessel contractions via release of inflammatory and vasoactive mediators (2). In studies to directly assess
this relationship, we identified a novel population of intravascular MCs embedded in the cellular architecture of murine joint-
draining popliteal lymphatic vessels (PLVs) (3), along with perivascular MCs surrounding the PLV. Here, we investigated the
phenotypic differences between PLV perivascular and intravascular MCs to elucidate their respective roles in regulating lym-
phatic function and inflammatory-erosive arthritis through genetic ablation and pharmacologic inhibition of MCs.

Figure 1. Identification of intravascular MCs and increased numbers of MCT+ perivascular MCs in TNF-Tg mice. Longitudinal sections of PLVs
obtained from WT mice were subjected to toluidine blue staining, and a 200x micrograph is shown highlighting a novel intravascular MC embed-
ded within the lymphatic vessel wall (red arrow), situated between the layers of lymphatic endothelial and lymphatic muscle cells (A) (3). PLVs were
harvested for WMIFM of αSMA (green) and MCT (red), and representative 200x images are shown for WT (B),TNF-Tg (C), cKit-/-(D) mice, which
demonstrated a complete absence of MCT+ MCs in cKit-/- as confirmation of the genetic ablation in this model. Quantification of perivascular
MCT+ cells showed a significant increase in MCs surrounding inflamed TNF-Tg PLVs, normalized to vessel length (E, n=8). Statistics: Unpaired
Mann Whitney test (E); ***p < 0.001.
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Methods: PLVs from WT, TNF-Tg, and KitW-sh/W-sh (cKit-/-) mice (4), which have a selective hematopoietic deficit in MCs,
were harvested for whole mount immunofluorescent microscopy (WMIFM) and toluidine blue histochemistry to identify
MCs. In silico analyses were performed on single-cell RNA sequencing (scRNAseq) datasets of PLV MCs (5) vs MC popula-
tions identified in the Mouse Cell Atlas (6). Near-infrared indocyanine green (NIR-ICG) imaging quantified lymphatic clearance
function. Longitudinal micro-computed tomography (μCT) assessed bone erosions, while H&E and TRAP histology evalu-
ated synovitis and osteoclasts of the afferent ankle. MC deficiency was studied in cKit-/- x TNF-Tg mice (n=3), while MC inhi-
bition was investigated in TNF-Tg mice treated with cromolyn sodium (CS; 3.15mg/g/day/i.p., n=6) vssaline (n=5) for
3 weeks.

Figure 2. Identification of a unique MCT+/MCTP1-/MCPT5- PLV intravascular MC population. In silico datasets were used to extract MCs from a
comprehensive scRNAseq dataset of 242k cells encompassing various organs in the Mouse Cell Atlas (6). The extraction was performed based on
the expression of MC marker genes (Mcpt4, Cma1, Cpa3, Tpsb2, Kit, Fcer1a, Gata2) to subset MCs from other cell types. These MCs were sub-
sequently integrated with the MCs from our previously published scRNAseq dataset of PLV tissue (5), reclustered, and shown as a UMAP. Nota-
bly, the PLV MCs (arrow) exhibited a distinct transcriptional pattern distinct from other MCs identified in the Mouse Cell Atlas (A). WMIFM was
performed on PLVs for αSMA, MCT, MCPT1, and MCPT5, as described in Figure 1. A 400x image highlights the MCT+ intravascular MC (B,
red arrow) embedded in gaps between αSMA+ lymphatic muscle cells, while a 200x image with 400x inset (white box) exhibits the MCPT1+ peri-
vascular MC (pink arrow) and MCPT1- intravascular MC (white arrow) that exists within the αSMA- void (C). A 200x image with 400x inset (white
box) demonstrates that both perivascular (red arrow) and intravascular (white arrow) MCs are MCPT5-negative (D).
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Results: WMIFM of MC-tryptase (MCT) confirmed increased numbers of perivascular MCs in TNF-Tg mice, and their com-
plete absence in cKit-/-mice (Fig. 1). In silico scRNAseq analysis revealed a distinct population of PLV MCs vs known MCs in
other mouse organs. WMIFM further demonstrated unique molecular signatures of perivascular (MCT+/MCTP1+/MCTP5-)
vs intravascular (MCT+/MCTP1-/MCPT5-) MCs (Fig. 2). Remarkably, both CS treatment and cKit-/- x TNF-Tg mice exhibited
decreased ICG clearance corresponding with increased bone erosions and synovitis vs their TNF-Tg controls (Fig. 3).

Figure 3. Global MC deletion and inhibition with cromolyn sodium decrease lymphatic clearance and exacerbate inflammatory-erosive arthritis in TNF-
Tg mice. KitW-sh/W-sh (cKit-/-) and TNF-Tg mice were crossed to generate TNF-Tg x cKit-/- cohorts (both C57BL/6 background). Male mice at
4.5 months of age underwent NIR-ICG imaging, which demonstrated a combinatorial reduction of lymphatic function in the setting of inflammation
(TNF-Tg) and MC ablation (cKit-/-) (A). In TNF-Tg mice, the enhanced lymphatic deficiency with MC deletion was associated with increased bone ero-
sions in the talus (green bone) of the afferent ankle joint, quantified by micro-CT with represented images provided (B, C). Histomorphometric analysis
revealed a corresponding increase in synovial inflammation (D, H&E) and number of osteoclasts (E, TRAP) in the talus region of MC deficient TNF-Tg x
cKit-/- mice, as shown by representative images (F). To evaluate the effects of MC inhibition, 4-month-old female TNF-Tg mice (n=10) were random-
ized to 3-weeks of placebo (PBS) or cromolyn sodium (CS) treatment (n = 5mice/group; 10 limbs) based on baseline lymphatic clearance by NIR-ICG
imaging. Terminal NIR-ICG and micro-CT imaging revealed significantly reduced lymphatic clearance (G) and midfoot bone volumes (H, I; green talus
as representative image) with CS, respectively. Coinciding with the increased bone erosions, histomorphometry also showed increased synovial
(J) and TRAP+ osteoclast area (K) with representative images provided (L). Statistics: unpaired t-test; *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Conclusion: In this work, we characterized unique intravascular MCTP1- MCs in a cellular niche within the tissue structure
[BK1] of murine joint-draining PLVs. These intravascular MCs are distinct from known MC subtypes, including perivascular
MCTP1+ MCs, which are increased in TNF-Tg and absent in cKit-/- mice. Interestingly, both global MC deletion and inhibition
decreased lymphatic function and exacerbated joint disease in TNF-Tg mice. These findings suggest subtype-specific MC
regulation of lymphatic function through distinct cellular phenotypes, where MCTP1- intravascular MCs provide a protective
role and selective deletion of MCTP1+ perivascular MCs restored lymphatic drainage and ameliorated inflammatory-erosive
arthritis.

Disclosure: Y. Peng: None; H. Kenney: None; K. Bentley: None; L. Xing: None; C. Ritchlin: AbbVie, 2, 5, 6, Amgen,
2, BMS, 2, Eli Lilly, 2, Gilead, 2, Janssen, 2, Novartis, 2, Pfizer, 2, 5, 6, UCB, 2, 6; E. Schwarz: None.
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Background/Purpose: Axial Spondyloarthritis (AxSpA) is a chronic inflammatory arthritis primarily affecting the axial skele-
ton and commonly coexists with gut and skin inflammation. Currently, patients with axSpA require lifelong treatment. Current
biologics (TNFi, IL-17i, JAKi)improve symptoms but are not curative and cannot prevent disease progression.

With the help of AI technology highlighting several unique small molecules with the potential efficacy in axSpA, it was possi-
ble to identify a potential small molecule that acts on the binding site of lymphocyte function-associated antigen-1 (LFA-1)
and intercellular adhesion molecule-1 (ICAM-1). The LFA-1/ICAM-1 interaction is known to enable both T-cell activation
and pro-inflammatory cytokine release. Through previously associated work with computational science and a preclinical
in vivo model using DBA/1 collagen induced arthritis model, we have seen significant effects, resulting in decreased arthritis
score and paw thickness. It is with this ICAM-1-mimicing small molecule compound that this study reports on the effect
blocking this interaction has on an axSpA murine model.

Breakdown of the treatment groups of the SKG mice for the experiment. Three different treatment doses were examined, along with control
groups (healthy, diseased, dexamethasone-treated)
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Methods: We employed the use of the SKG mouse, an IL-23- and IL17-dependent model leading to disease resembling
human axSpA. SKG mice given a single dose 3mg curdlan (intraperitoneal) developed skin inflammation in ears and tail, ble-
pharitis, and swelling of ankles and wrists and digits. Therapeutic intervention began one week post-curdlan disease induc-
tion. These mice were treated with varying doses of the ICAM-1 mimic via daily intraperitoneal (IP) injections and monitored
for 8weeks.

Results: With the SKG mice, theICAM-1 mimic showed excellent tolerability and showed a significant decrease in clinical
scores, which was most pronounced in the low dose treatment group (G3 in Fig 1). Histological analysis with H&E staining
indicated that animals treated with the compound had significantly reduced histological scores of tails, skin, ankle, and gut
for the low dose treatment group (G3).

Conclusion: This small molecule ICAM-1mimic, identified by an axSpA drug discovery approach, shows efficacy in this pre-
clinical model. Follow-up studies will examine pharmacokinetics and pharmacodynamics of the compound. This is promis-
ing data for application of this ICAM-1 mimic as a new therapeutic option for axSpA.

Clinical scores of the treatment groups with significance seen between the disease group (G2) and low dose (G3) treatment group.

Histological analysis H&E staining of joints. Left panel shows the ankle scores with significance seen between the disease (G2) and low dose
(G3) groups. Right panel shows the ankle score with significance seen between the same two groups.
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Background/Purpose:Most rheumatoid arthritis (RA) patients express autoantibodies to post-translationally modified anti-
gens, including citrullinated and homocitrullinated (also known as carbamylated) peptides. Homocitrulline and citrulline are
structurally similar and immune responses to peptides containing either of these modifications are cross-reactive. Citrulli-
nated peptides bind strongly to MHCII molecules containing a consensus sequence called the Shared Epitope (encoded
by HLA-DRB1 alleles, the strongest genetic risk factor for RA). The relationship between homocitrullinated peptides and
the Shared Epitope remains unclear. The aim of this study is to determine whether homocitrullinated peptides induce arthritis
in a humanized mouse model of RA expressing the Shared Epitope.

Methods: Male and female HLA-DRB1*04:01-transgenic (DR4tg) mice and wild-type C57Bl/6 (B6) mice were immunized
with a synthetic homocitrullinated peptide (HomoCitJED) or PBS and then received intra-articular (i.a.) HomoCitJED in one
knee and PBS in the other knee. Immune responses in these mice were measured serially for serum autoantibody produc-
tion by ELISA to the following antigens: HomoCitJED, CitJED (a synthetic citrullinated peptide that contains the same back-
bone as HomoCitJED), homocitrullinated fibrinogen (HomoCitFib), citrullinated fibrinogen (CitFib), fibrinogen (Fib) and cyclic
citrullinated protein/peptide 2 (CCP2).Arthritis was assessed by serial measurements of joint swelling with calipers and by
histopathology at sacrifice (day 137 post-primary immunization) using a standardized scoring system.

Results: After immunization with HomoCitJED, all DR4tg mice (14/14) developed IgG anti-HomoCitJED and anti-
HomoCitFib antibodies, compared to 4/6 and 3/6 B6 mice, respectively. A small number of mice developed antibodies to
CitJED (4/14 DR4tg and 1/6 B6). Anti-CCP2 was detected in 8/14 DR4tg and 4/6 B6 mice. None of the mice had detectable
antibodies to Fib or CitFib. Antibody levels did not change significantly after i.a. injections and over time. PBS immunized
mice did not have detectable immune responses or arthritis. After day 78 post-immunization, significant joint swelling was
observed in the knees of HomoCitJED injected DR4tg mice with an arthritis score of 3.92 (SD 2.90)/12 versus 1.18
(SD 1.08)/12 in HomoCitJED-injected B6 wild-type mice; p=0.0016. Histopathologic findings included synovial thickening
and pannus, hypervascularity, cartilage destruction and bone erosions.

Conclusion: Mice expressing human Shared Epitope developed immune responses to homocitrullinated and citrullinated
antigens and RA-like arthritis. These findings support an arthritogenic role for homocitrullinated antigens that is enhanced
by the Shared Epitope.

Disclosure: S. Saunders: None; G. Blackler: None; P. Kiser: None; E. Cairns: None; L. Barra: AstraZeneca,
1, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 5, 6, Pfizer, 1, 5, 6.
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Background/Purpose: HLA-DRB1 alleles are associated with various autoimmune and inflammatory conditions, including
rheumatoid arthritis, polymyalgia rheumatica, giant cell arteritis, systemic lupus erythematosus, diabetes and atherosclerotic
cardiovascular disease. In rheumatoid arthritis, patients expressing HLA-DRB1 have a high risk for cardiovascular mortality.
This study aimed to create and characterize a novel animal model to better understand the role of HLA-DRB1 in the patho-
genesis of atherosclerosis.

Methods:Mice transgenic for HLA-DRB1*04:01 (DR4tg) were crossed with an established mouse model of atherosclerosis,
low density lipoprotein receptor knock-out (Ldlr-/-) mice. DR4tgLdlr-/- (n=48), Ldlr-/- (n=24), DR4tg (n=24), and C57Bl/6
(B6) background (n=24) mice were fed a high fat, high cholesterol (HFHC) or regular diet (RD) for 12 weeks. Serum lipopro-
teins were measured using a colorimetric assay. C-reactive protein (CRP), anti-cyclic citrullinated protein/peptide antibod-
ies2 (anti-CCP2) and oxidized LDL (OxLDL) were measured using ELISA. Atherosclerosis in whole aortas was assessed
using the lipid stain, Sudan IV. The presence of citrulline in atherosclerotic plaque from aortic sinus sections was determined
by immunohistochemistry. Mice were monitored for arthritis by measuring knee and ankle swelling and by histopathology.

Results: DR4tgLdlr-/- had a similar degree of atherosclerotic plaque burden compared to Ldlr-/-, despite having lower sera
low-density lipoprotein cholesterol (LDL-C) levels; p=0.0056. Levels of the more pro-atherogenic lipoprotein, OxLDL was
higher in DR4tgLdlr-/- than Ldlr-/-mice; p=0.0017. Male Ldlr-/- mice had worse atherosclerosis than females, but there were
no sex differences in DR4tgLdlr-/-. CRP was elevated in all mice fed a HFHC diet, most pronounced for DR4tgLdlr-/-;
p=0.0009. B6 and DR4tg mice did not have significant elevations in serum cholesterol levels and did not develop atheroscle-
rosis. None of the mice developed antibodies to citrullinated antigens or spontaneous inflammatory arthritis.

Conclusion: HLA-DRB1 expression in a mouse model of atherosclerosis resulted in an elevation of oxidized LDL and a
reduction in the male bias for atherosclerosis, mimicking what is observed in rheumatoid arthritis.

Disclosure: G. Blackler: None; J. Akingbasote: None; P. Kiser: None; C. Howlett: None; E. Cairns: None; L. Barra:
AstraZeneca, 1, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 5, 6, Pfizer, 1, 5, 6.
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Background/Purpose: Tumor necrosis factor α (TNFα) is a pivotal pro-inflammatory cytokine. And TNF inhibitors are the
most successful anti-rheumatic drugs for the treatment of autoimmune diseases such as rheumatic arthritis. However, many
patients respond poorly or lose response gradually to anti-TNF therapies. Glucocorticoids (GCs), which exert extensive
immunosuppressive effects by inhibiting the nuclear factor kappa-B signaling pathway, have been the most powerful and
basic/standard treatment for many autoimmune diseases, while their long-term usage is strictly limited due to the adverse
effects. Here, we describe the preclinical characterization of an anti-TNF conjugate which is consisted of an anti-TNFα anti-
body and a novel GC molecule with high potency.

Methods: The glucocorticoid receptor (GR) binding activity of the GC molecule was measured in a GR biochemical assay.
The binding affinity of the anti-TNF conjugate with TNFα were assessed by surface plasmon resonance assay. The TNF
inhibitory activities of the anti-TNF conjugate were evaluated in LPS-induced monocyte IL-6 release assay and TNFα-
induced L929 cytotoxicity assay. And the in vivo efficacy of the anti-TNF conjugate was determined in
dinitrofluorobenzene-induced delayed-type hypersensitivity (DTH) mouse model and the collagen antibody-induced arthritis
(CAIA) mouse model. In addition, a 4-week GLP repeated-dose toxicity study in cynomolgus monkeys was conducted to
evaluate the safety profiles.

Results: The novel GC molecule was a high potent short-acting glucocorticoid. And the anti-TNF conjugate showed similar
TNFα binding affinity and TNFα-induced cytotoxic inhibitory activity to the anti-TNFα antibody. The anti-TNF conjugate could
block the pro-inflammatory pathways by neutralizing soluble TNFα, and deliver the GC molecule specifically to pathogenic
immune cells by binding to the transmembrane TNFα, which exerts synergistic anti-inflammatory effects and reduces the
systemic exposure and side effects of GC. We proved that the anti-TNF conjugate inhibited LPS-induced IL-6 secretion in
monocytes more potently than the anti-TNFα antibody. In DTH mouse model, the anti-TNF conjugate demonstrated better
ear swelling remission than anti-TNFα antibody. In hTNFα-transgenic CAIA mice model, the disease severity score and his-
topathology were also significantly improved at a relatively low dose of the anti-TNF conjugate. Furthermore, the GLP
repeated-dose toxicity study in cynomolgus monkeys showed the anti-TNF conjugate was well tolerated and no changes
in cortisol were observed at doses up to 50 mg/kg. Our results showed the anti-TNF conjugate has a better efficacy than
anti-TNFα antibody and has superiority in safety and tolerance compared to GCs.

Conclusion: Our data provides strong evidence that the anti-TNF conjugate is a potent anti-rheumatic drug with good
safety profile, which support its further clinical application in autoimmune diseases including rheumatic arthritis and ulcerative
enteritis.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with a high risk of cardiovascular (CV) risks, including acceler-
ated atherosclerosis, left ventricular hypertrophy and decreased heart rate variability (HRV). HRV decrease reflects the inability
of the autonomic nervous system (ANS) to adapt cardiac function and lower HRV is associated with a higher risk of CV events.
Autonomic dysfunction is observed in RA with a prevalence as high as 60–80% and precedes apparition of symptoms. Given
that gut microbiota (GM) dysbiosis also occurs before disease and inflammation in subjects who will develop RA, and that
activity of vagus nerve can be modulated by the GM, we hypothesized that GM impairs the ANS balance in RA.

Methods: we investigated whether fecal microbiota transplantation (FMT) of RA patients modulates the electrocardio-
graphic profile, the HRV and cardiac function (echocardiography) compared to FMT of healthy subjects (age-and-sex-
matched controls). Using electrocardiogram (ECG) acquired by telemetry, we characterized the impact of FMT on sympa-
thetic and/or vagal outflow using temporal- and spectral-domain analyses of HRV. High resolution echocardiography
allowed us to assess both cardiac structural and contractile function. In parallel, FMT consequences on intestinal barrier per-
meability, the pro- or anti-inflammatory immune cells and early markers of atherosclerosis were evaluated to related potential
modification to inflammatory profile.

Results: Heart Rate Variability (HRV) analysis showed that FMT from RA patients altered the ANS activity in mice, reprodu-
cing a defect of vagal tone. Indeed, in mice with fecal transfer of RA microbiota (RA-FMT), we observed an increase of heart
rate, only during resting time (444.82(±20.07) bpm vs 477.12(±30), p=0.0001, n=34/group). This tachycardia results from a
reduction of HRV reflecting altered ANS activity with a decrease in SDNN index (SDNN 23.88±9.97 vs 10.22±4.05 ms,
p< 0.0001, n=34/group). Time domain and spectral domain analyses of HRV confirmed a decrease in the parasympathetic
activity resulting in a drop of sympathovagal balance. These alterations are independent of cardiac structural, of contractile
modifications and of any remodeling of cardiac muscarinic or adrenergic signaling pathway. In addition, this vagal tone dys-
function was independent of inflammation as RA FMT did not induce major immune dysfunction or change in the aortic
expression of early markers of atherosclerosis (VCAM and ICAM).

Conclusion: We demonstrated that for the first time that the MI of RA patients contributes to autonomic dysfunction, inde-
pendently of the inflammatory status, and without structural or contractile modification of the heart. This opens new thera-
peutic perspectives, such as dietary modifications, for example with the addition of fibre or the use of probiotics, to
prevent autonomic dysfunction and CV risk in RA.
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Background/Purpose: Despite tumor necrosis factor (TNF) inhibitors and Jak kinase inhibitors (JKI) have shown a signifi-
cant advance in the treatment of rheumatoid arthritis (RA) however, only 20 to 30% of patients experience remission.
Recently, we identified that moart, whose expression is markedly elevated at a late phase of osteoclast differentiation, is a
keymembrane organizer of osteoclast multinucleation. Knockout mice lacking the entire moart gene dramatically reduced
a bone loss in an ovariectomized mouse model. In this study, we investigated the therapeutic effects of MP2021, a compet-
itive inhibitor of MOART, in a mouse model of collagen-induced arthritis (CIA).

Methods: To induce CIA, DBA/1J mice (n = 10 per group) were immunized subcutaneously at the tail with chicken type II
collagen on days 0 and 14. Mouse MP2021, human MP2021, control IgG-Fc or TNFR2-Fc fusion protein (etanercept) were
injected subcutaneously twice a week after the onset of CIA (therapeutic treatment). Clinical arthritis scores were measured
by summing the scores of all four paws. Disease progression was monitored daily, and cytokines and histologic analysis
(synovial inflammation, joint damage, and bone loss) were measured by ELISA, IHC, and microCT at the end of the study.

Results: Clinical arthritis scores and morphological signs of bone destruction improved in the mMP2021-treated group
compared to IgG-Fc. Expression levels of IL-1b, IL-6, TNFa, COMP, MMP-3, and MMP-13 were significantly reduced in
the articular bones of mice treated with mMP2021. Histologic analysis also showed that mMP2021 inhibited bone damage
by inhibiting synovitis, synovial formation, and chondrolysis, and significantly reduced the number of tartrate-resistant acid
phosphatase (TRAP)-positive osteoclasts. hMP2021 administered subcutaneously to CIA mice also showed more inhibitory
effects on clinical arthritis scores than etanercept. The hMP2021 showed equivalent effects when administered intrave-
nously or subcutaneously, which is a promising result for the clinical application of this molecule.

Conclusion: We found that human MP2021 as well as mouse MP2021 significantly inhibited cartilage damage and bone
erosion in established mouse CIA models, along with a reduction in multinucleated osteoclasts. These findings suggest that
MP2021 has potential as a novel therapeutic agent that can be effectively applied to various bone and joint diseases, includ-
ing rheumatoid arthritis.

Disclosure: S. Park: None; D. Kang: None; H. An: None; E. Hong: None; K. Yoon: None; M. Kim: None; H. Kim:
None; S. Kim: None.
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Background/Purpose: The differences between human and mouse immune systems make it challenging to accurately
reflect the immunopathogenesis of autoimmune diseases in patients. Therefore, translational research needs to shift focus
from mouse immunology to human immunology. In addressing these challenges, the HSC-NCG-M mice have emerged as
a valuable model. Gempharmatech developed the HSC-NCG-M mouse model to support the development of human T,
B, NK, and myeloid cells more effectively. The HSC-NCG-M mouse model is genetically engineered on the severe immuno-
deficient NCG strain and produces human granulocyte/macrophage colony-stimulating factor 2 (GM-CSF, also known as
CSF2), interleukin-3 (IL-3), and stem cell factor (SCF, also known as KITLG).

Methods: This study describes the construction process of the RA model in HSC-NCG-M mice. Female NCG-M mice
(4-6 weeks old) were engrafted with CD34+ HSC after irradiation. The RA model was induced by injecting Complete
Freund’s Adjuvant (CFA) into the foot pads of the hind limbs. The body weight, graft-versus-host disease (GvHD) score
and the development of arthritis in the hind limbs of the mice were monitored three times a week. The arthritis score for each
mouse was obtained by summing the scores for both hind limbs. The volume of the left and right hind limbs, including the
joint of the paw and ankle, was measured three times a week using a claw measuring instrument until the end of the
experiment.

Results: In the CFA-induced RA model based on HSC-NCG-M mice, there was an increasing number of human CD4+ T
lymphocytes, Th17, Treg, and monocytes in peripheral blood, along with elevated IL-6 levels, which closely resembled clin-
ical phenotypes of RA patients. Compared to the control group, HSC-NCG-M mice injected with CFA in the foot pads
showed increased arthritis scores and swelling thickness in the hind limbs.

Conclusion: This model develop a fully functional human immune system capable of innate and adaptive immune
responses. The CFA-induced RA model primarily involves the human immune system and closely resembles human RA
patients. Therefore, the HSC-NCG-M mouse model is an appropriate model for studying RA, as it involves the engagement
of the human immune system.

Disclosure: H. Wang: None; K. Luo: None; S. Xu: None; J. Zhou: None; S. Chen: None; J. wang: None;W. Li: None;
J. Zhao: None; C. Ju: None.
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Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) is a leading cause of mortality in
RA with limited treatment options as well as lack of available animal modeling systems for preclinical investigations. We pre-
viously demonstrated that co-exposure of the collagen induced arthritis (CIA) with repetitive airborne lipopolysaccharide
(LPS) exposure leads to increased autoimmunity, arthritis, and pro-fibrotic/pro-inflammatory lung disease. In addition to
recapitulating important histopathologic features of RA-ILD, this model demonstrates more severe arthritis and lung mani-
festations in male mice. Platelet-derived growth factor (PDGF)-BB and its receptor (PDGFR) are important cellular prolifera-
tion and growth with dysregulation associated with cancers and tissue fibrosis, with limited and conflicting studies in RA. In
the present study, we leveraged our novel mouse preclinical animal modeling system to investigate the potential role of
PDGF-BB/PDGFR, in RA-associated lung disease.

Figure 1. PDGF-BB levels in the serum of DBA mice. Mice were treated with/without CIA and with/without LPS inhalation. Scatter dot plots repre-
sent mean±SEM of platelet-derived growth factor (PDGF) levels (pg/mL). Comparisons made to Sham are illustrated above each bar: ***p<0.001,
*p<0.05, n=4. Tukey’s post-hoc test comparisons are illustrated between treatment groups, and only significant differences are illustrated:
***p<0.001, *p<0.05. Abbreviations: CIA, collagen-induced arthritis; LPS, lipopolysaccharide.
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Methods: Arthritis-prone male (DBA/1J) mice (n=5/group) received either: Sham (saline injection/inhalation), CIA (CIA on day
1 and 21/saline inhalation), LPS (saline injection/ LPS 100ng inhalation), or CIA+LPS (CIA injection/LPS inhalation) for
5 weeks. At week 5, serum was collected for quantification of PDGF-BB using ELISA in all 4 groups. Based on marked
serum differences observed between CIA+LPS and Sham, lung tissues were isolated for quantification of PDGF-BB and
PDGF-receptor expression using fluorescent immunohistochemistry (IHC) in these two treatment groups. Serum PDGF-
BB levels were compared using one-way ANOVA and Bonferroni multiple comparison tests across the 4 treatment groups.
Fluorescent IHC, expressed in mean pixel density, was quantified and compared in CIA+LPS vs. Sham-treated mice using a
t-test.

Results: Serum PDGF-BB concentrations (pg/ml mean ± SEM) were the highest in the CIA+LPS group (1.6x104 ± 1.2x103;
p< 0.05 vs. all others) (Figure 1). Also, serum PDGF-BB levels were significantly increased in CIA group (1.1x104 ± 5.5x102)
compared to Sham (4.7x103 ± 1.1x102; p< 0.05) and LPS (6.9x103 ± 8.8x102; p< 0.05) groups. Staining of lung tissues
demonstrated that PDGF-BB expression was decreased significantly in CIA+LPS compared to Sham (p< 0.01) (Figure 2).
In contrast, PDGF-receptor expression was increased significantly in CIA+LPS (p< 0.0001) compared to Sham.

Conclusion: Co-exposure of mice to CIA+LPS profoundly increased circulating PDGF-BB concentrations. In the corre-
sponding lung tissues of CIA+LPS mice, PDGF-BB expression was strikingly reduced while PDGF-receptor expression
was increased. These findings imply that dual exposure modulate the PDGF-BB/PDGFR pathway that release and/or pro-
duction of PDGF is altered. Moreover, these observations suggest that PDGF-BB may serve as an important mediator of
the inflammatory and fibrotic processes underlying RA-ILD pathogenesis and could represent a potential novel target for
treatment.

Disclosure: N. Aripova: None; M. Duryee: None; A. Nelson: None; C. Hunter: None; B. Butler: None; B. England:
Boehringer-Ingelheim, 2, 5; J. Poole: AstraZeneca, 12, I have received no monies. I received anti-IL-33 monoclonal
antibody from AstraZeneca for animal research sutdies.; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics,
2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Figure 2. IHC Staining of Lung Tissue from DBA mice. Mice were treated with CIA+LPS or Sham-Saline. Lung tissues were stained for: (A) PDGF;
and (B) PDGF-receptor. The data is represented as a mean of integrated density with SEM. Comparisons between the two groups were made
using t-test: **p<0.01. Abbreviations: CIA, collagen-induced arthritis; LPS, lipopolysaccharide; PDGF, platelet-derived growth factor.
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Background/Purpose: Pulmonary manifestations of rheumatoid arthritis (RA), such as interstitial lung disease (RA-ILD), are
a major contributor to morbidity and mortality. The mechanism of pulmonary fibrosis occurring in RA-ILD is not well under-
stood. Lung tissues from patients with RA-ILD show increased expression of vimentin (VIM) and co-localization of citrulline
(CIT) and malondialdehyde-acetaldehyde (MAA) modifications. Fibrotic lung disease such as RA-ILD involves increased cel-
lular proliferation and excessive production of extracellular matrix proteins. Such cellular responses in fibrotic lung disease
are modulated by a variety of cytokines, chemokines, and growth factors. One such growth factor, platelet-derived growth
factor (PDGF)-BB has been strongly associated with tissue fibrosis but has been the subject of limited studies in RA-ILD.
Therefore, the current study aimed to determine whether arthritis-prone (DBA/1J) mice immunized with MAA- and/or CIT-
modified VIM develop pro-fibrotic responses in the lungs and altered PDGF-BB levels in the lungs or serum.

Methods: Arthritis-prone male (DBA/1J) mice (n=5/group) were given weekly subcutaneous injections at 25μg/mL (for VIM
antigens)with a) saline, b) native VIM, c) MAA-modified VIM (VIM-MAA), d) CIT-modified VIM (VIM-CIT), or e) both (VIM-MAA-
CIT) for 5 weeks. At week 6, mice were euthanized, and lung tissues were stained with trichrome for collagen deposition to
assess fibrotic lung responses. Additionally, serum and lung tissue homogenates were collected for quantification of PDGF-
BB levels using ELISA. Group differences were compared using one-way ANOVA and Bonferroni multiple comparison test.

Figure 1. Trichrome staining of lung tissue in the DBA mice immunized with native and modified vimentin. Mice were immunized with saline, native
VIM, VIM-MAA, VIM-CIT, and VIM-MAA-CIT.
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Results: Trichrome staining of lungs demonstrated increased collagen deposition in mice immunized with modified VIM
vs. native VIM (Fig.1). Serum PDGF-BB levels (mean±SEM) were highest in VIM-MAA-CIT injected group
(1.3x104±1.1x103; p< 0.05 vs. others), and significantly higher than in mice immunized with VIM-CIT (p< 0.0001) or VIM-

Figure 2. PDGF levels in serum of DBAmice immunized with native and modified vimentin. Mice were immunized with saline, native VIM, VIM-MAA,
VIM-CIT, and VIM-MAA-CIT. The data is represented as a mean PDGF concentration (pg/mL) and reported with SEM. Comparisons made to
Saline are illustrated above each bar: ****p<0.0001, *p<0.05, n≥4. Only significant differences between groups are illustrated:
****p<0.0001, *p<0.05.

Figure 3. PDGF levels in lung homogenates of DBA mice immunized with native and modified vimentin. Mice were immunized with saline, native
VIM, VIM-MAA, VIM-CIT, and VIM-MAA-CIT. The data is represented as a mean PDGF concentration (pg/mL) and reported with SEM. Compari-
sons made to Saline are illustrated above each bar: ****p<0.0001, *p<0.05, n≥4.
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MAA (p< 0.05) alone (Fig.2). In the lung homogenates, PDGF-BB levels were decreased significantly in VIM-MAA-CIT (115.3
±10.8; p< 0.0001 vs. VIM), VIM-CIT (106±14.6; p< 0.0001), and VIM-MAA (146.5±16.4; p< 0.05) compared to VIM and no
significant differences between treatment groups were detected (Fig.3).

Conclusion: Immunization of arthritis-prone mice with modified vimentin leads to collagen deposition in lung tissues, sug-
gesting that systemic immune reactivity to these antigens could a play in the pathogenesis of pulmonary fibrosis. In addition
to generating collagen deposition, immunization of mice with dually-modified vimentin demonstrated the highest serum
PDGF-BB levels compared to either single modification. In contrast, lung homogenates of mice immunized with modified
vimentin showed a reduction in PDGF-BB levels compared to native vimentin. These findings suggest that PDGF-BB is
either released into the circulation resulting in increased serum levels or consumed/bound by fibroblasts in the lungs of mice
immunized with modified vimentin. Thus, PDGF-BB may serve as an important mediator between post-translational modifi-
cations of vimentin and fibrotic lung disease (i.e. RA-ILD).

Disclosure: N. Aripova: None;M. Duryee: None;C. Hunter: None; A. Nelson: None; B. Butler: None; J. Poole: Astra-
Zeneca, 12, I have received no monies. I received anti-IL-33 monoclonal antibody from AstraZeneca for animal
research sutdies.; B. England: Boehringer-Ingelheim, 2, 5; G. Thiele: None; T. Mikuls: Elsevier, 9, Horizon Therapeu-
tics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose: A variant of HLA-DR confers the strongest genetic risk for rheumatoid arthritis (RA) suggesting that
DRhi cells are important in RA. We previously found that RA blood contains ‘unorthodox’ DRhi immune cells (non-lymphoid
cells that do not conform to bona fide definitions of monocytesnor dendritic cells).The purpose of the study was to determine
whether DRhi immune cells expressing granulocyte associated molecules (CD15, CCR3)contribute to these alterations of the
DRhi pool in RA.

Methods:We studied RA patients (n=12) satisfying the 2010 ACR classification criteria and matched healthy donors by flow
cytometry. PBMC and other low-density cells were isolated from blood by Ficoll density gradient centrifugation. To gate non-
lymphoid DRhi cells we excluded lymphocytes and non-viable cells based onforward and side scatter, CD3/CD19 dump and
viability gates (Fig. 1A). We quantified the contribution of CD15+ cells to the non-lymphoid DRhi pool and their expression
(MFI) of co-stimulatory and co-inhibitory molecules. We used t-SNE on index patients (debilitating polyarticular synovitis)to
clarify the higher-dimensional structure of the CD15positive DRhi subpopulation followed by bi-axial gating to validate anyt-
SNE guided observation and quantify distinctive features of DRhiCD15+. Kruskal-Wallis testing with a threshold of p< 0.05
was performed to assess for significant differences.
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Results: In RA we found a non-lymphoid DRhi CD15+ population that was virtually absent in healthy donors (HD)(RA 0.98%
vs. HD 0.05% of non-lymphoid DRhi; p<0.01, Fig. 1B, 2B); these cells have near uniform CD16 co-expression (Fig 1A, gated
in last plot).DRhi CD15+ showed—as expected from granulocytic cells— high side scatter but differed from granulocytes by
a striking co-expression of plasma cytoid (pDC) marker CD303 (Fig. 2A, B; circled);CD123, highly expressed by pDC, was

Flow cytometry and quantification of non-lymphoid DRhiCD15+ in RA. A) Gating strategy, patient with severe RA shown. B) DRhiCD15+ quantifi-
cation in healthy donors (HD; blue) and RA (orange) and as percentage of non-lymphoid DRhi, logarithmic scale. Kruskal-Wallis Test ** p=0.0063

Non-lymphoid DRhiCD15+CD16+. A) t-SNE from an RA patient with debilitating polyarthritis population (red circle and arrow) highlighting co-
expression of CD303, CD83, CD275; lack of CD123. Red: high expression. Blue: low expression. B) Bi-axial gating of DRhiCD15+CD16+ and
pDC reference populations. CD303 x-axis, CD123 y-axis. Left plot: healthy donor Right plot: RA patient.
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not expressed. Given the shared features with both granulocytes and pDC we refer to this population as DRhi ‘Hybrid’ cells.
DRhi Hybrids formed a separate cluster in RA which, along with CD303, co-expressed CD83 and CD275 (ICOS-L) (Fig. 2A,
circled population).Lack of CD45RAseparatedCD303+DRhi Hybrids from their apparent bone fide CD303+ CD45RAint pDC
counterparts (Fig. 3A and B, p< 0.001), CD45RA expression of RA pDC and HD pDC did not differ (Fig 3B, left). CCR3
expression within non-lymphoid DRhi was negligible (not shown).

Conclusion: RA blood contains DRhiCD15+ cells, contributing to the non-lymphoid DRhi pool in RA. Because these low-
density cells share features with both granulocytes and pDCs we refer to them as DRhi Hybrids; their expression of CD303
challenges the notion that this molecule is specific for plasmacytoid DC. Co-expression of CD83, CD275 suggests an
inflammatory potential whereas their lack of CD45RA (as opposed to CD303+pDCs) is reminiscent of the altered CD45RA
expression we found previously in a DC2-like DRhi subset. Joint expression of CD303 and DR suggests that DRhi Hybrids
maybe functionally involved in the capture and ultimate presentation of RA self-peptides to T lymphocytes. These apparently
new DRhi Hybrids and other unorthodox DRhi populations are potential treatment targets in RA.

Disclosure: C. Geier: None; H. Qudsi: None; J. BenGabr: None; R. Winchester: None; A. Perl: None.

Comparison of CD303+ DRhiHybrids with CD303+ plasmacytoid DC. A) CD45RA and CD303 expression in healthy donor plasmacytoid DC (left;
purple) and RA (with presence of DRhi hybrids) B) Quantification of CD45RA MFI of CD303+ pDC from RA (orange) and HD (blue) and CD303+
DRhi Hybrids. logarithmic scale. Kruskal-Wallis Test **** p=0.0008324
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The Effect of Resolvin E1 and Resolvin D1 Specialised Pro-resolving
Mediators on the Inhibition of Osteoclastogenesis
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Background/Purpose: Osteoclasts (OCs) are multinucleated bone-resorbing cells playing a key role in rheumatoid arthritis
(RA). Under physiological conditions, OCs are in balance with bone-forming osteoblasts, whilst in RA homeostasis is dis-
rupted, leading to excessive bone resorption. Specialised pro-resolving mediators (SPMs), a group of lipids biosynthesised
from fatty acids, have been shown to resolve inflammation and play a role in bone remodelling. Notably, the SPM Resolvin E1
(RvE1) was shown to inhibit OC differentiation and bone resorption using the RAW264.7 cell line and murine models. How-
ever, the effect of RvE1 on primary human cells and its mechanism-of-action in OCs remain unknown. Another SPM, Resol-
vin D1 (RvD1), has also been associated with reduced bone resorption in human OCs. Thus, this study aimed to evaluate the
effects of SPMs on OCs (and their pre-cursors) differentiated from primary human cells derived from healthy individuals and
those with RA; while also investigating the expression of proposed SPM receptors.

Methods: Peripheral blood mononuclear cells (PBMCs) were obtained from RA patients with active disease (DAS28 >2.8)
and treated with conventional DMARDs or healthy controls (HC). CD14+ monocytes were isolated from PBMCs and differ-
entiated either into macrophages with 25 ng/ml of M-CSF or into OCs with 25 ng/ml of M-CSF and RANKL. The effect of var-
ious SPMs, namely RvD1, RvE1, 17-HDHA, Maresin 1, and their combination was tested in the presence or absence of TNF
to mimic inflammatory environment. The impact of SPMs on osteoclastogenesis, bone resorption, ATP production, and
mitochondrial superoxide levels was assessed. SPM receptor expression was analysed by RNA sequencing and protein
expression was determined by western blot (WB).

Results: Exposure of TNF-stimulated OC pre-cursors to RvE1 resulted in inhibition of osteoclastogenesis in HC individuals
(15±6.7% inhibition) but not in RA. In contrast, RvD1 inhibited osteoclastogenesis under the same conditions in RA patients
(16±2.4% inhibition) but not in HC. Notably, OC inhibition was associated with the presence of numerous mono- and bi-
nuclear pre-cursors, which failed to differentiate into multinucleated mature OCs. The inhibition of OC differentiation by
RvE1 and RvD1 was associated with reduced superoxide production in HC and RA OCs, respectively. Transcriptional pro-
filing of human monocytes and OCs revealed that LTB4R, CMKLR1, FPR2, and GPR18 SPM receptors were expressed in
both cell types. Validation of the selected SPM receptors via WB, demonstrated that LTB4R was significantly higher in HC
monocytes and OCs than in RA, while CMKLR1 and FPR2 were similarly expressed.

Conclusion: In summary, this study highlights the capacity of RvE1 and RvD1 to specifically modulate OC differentiation in
primary human cells in either health or RA. Combined, these findings suggest a potential for SPMs as novel treatment for RA.

Disclosure: P. Riedlova: None; K. Woolcock: None; C. Ansalone: None; C. Goodyear: Abbvie, 6, AstraZeneca, 2, 5,
Bristol-Myers Squibb(BMS), 2, 5, Celgene, 5, Eli Lilly, 5, Galvani, 2, 5, GlaxoSmithKlein(GSK), 5, Istesso, 5, Janssen,
5, MedAnnex, 2, 5, Medincell, 2, MiroBio, 5, Revolo, 5, UCB, 5, 6.
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ACPA, Anti-CarP and AAPA Can Be Detected in Saliva, but Not in Feces of
Seropositive Rheumatoid Arthritis Patients – Support for Mucosal
Involvement in Specific Locations in RA
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Background/Purpose: Rheumatoid arthritis (RA) patients harbor antibodies against several post-translational modifications
(AMPA), for example anti-citrullinated protein antibodies (ACPA), anti-carbamylated antibodies (anti-CarP) and anti-
acetylated protein antibodies (AAPA). The exact mechanism underlying the development of these autoantibodies is currently
unclear. Remarkably, ACPA IgA have been detected in sputum and saliva of seropositive RA patients, suggesting local pro-
duction of autoantibodies. This raises two questions: 1) Can other AMPA besides ACPA also be produced at mucosal sur-
faces and 2) Which mucosal sites can be involved in AMPA production? The intestines are an interesting site to investigate,
as microbiome dysbiosis has been described in RA patients, and intestinal content may represent a source of post-
translationally modified antigens which could trigger autoantibody formation.

Methods: Paired feces, saliva and serum samples of 36 ACPA IgG-positive RA patients, 11 ACPA IgG-negative RA patients
and 21 healthy volunteers were collected. Saliva was collected via passive drooling. Feces was self-collected by participants
and immediately frozen. To substantiate our findings regarding the lower intestinal tract, ileal wash fluid samples were used
of 20 ACPA IgG-positive RA patients and 10 healthy donors, collected in an independent cohortvia colonoscopy. All patients
fulfilled the ACR/EULAR 2010 criteria. Total IgA, anti-E. Coli IgA and ACPA, anti-CarP and AAPA IgA (serum, saliva) or Ig
(feces) were detected using in-house ELISA. Samples were considered AMPA positive when the value of the modified pep-
tide was above the cut-off (mean + 2 times SD of healthy donors) and the signal measured on the modified peptide was >2
times higher than on the unmodified peptide.

Figure 1: Autoantibody measurements in saliva. Delta OD (optical density): difference in OD between the modified peptide and the unmodified pep-
tide. The groups on the X-axis are based on seropositivity. The number (%) of positive patients for that specific autoantibody is given. Red bars
depict mean with standard deviation.
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Results: ACPA, anti-CarP and AAPA IgA can all be detected in saliva of seropositive RA patients with differences in optical
density (OD) between the modified and the unmodified peptide being clearly higher than in ACPA-negative patients and
healthy controls, although the number of positive patients was low (Figure 1). When present, the saliva autoantibody profile
reflects the breadth of the serum autoantibody response (Figure 2). However, AMPA Ig could not be detected in any of the
fecal supernatants (Figure 3). Also in the ileal wash fluid samples no ACPA was found. Even in ACPA-positive RA patients
OD-differences between the modified and unmodified peptide were consistently close to 0. Other intact IgA was present
in feces, since the samples contained on average 76 μg/ml total IgA and anti-E.Coli IgA was detectable in feces of 12/36
ACPA-positive RA patients (Figure 3).

Figure 2: Positivity for the different AMPA in serum (S) and saliva (Sa). Each row depicts a study participant. The black boxmeans no saliva available
due to hyposalivation.

Figure 3: AMPA in feces of RA patients. A-C) ACPA, anti-CarP and AAPA Ig respectively. The groups on the X-axis are based on seropositivity. For
AMPA, the number (%) of positive patients is given. On the Y-axis the difference in OD between the modified and unmodified peptide is depicted.
D) Total IgA levels in μg/ml, E) OD on the anti-E. Coli IgA ELISA in the same feces samples.
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Conclusion: ACPA, anti-CarP and AAPA can all be present in saliva of ACPA-positive RA patients. However, AMPA could
not be detected in feces of these patients. Also in ileal wash fluid, collected in an independent cohort of ACPA-positive RA
patients, no ACPA was present. Other (antigen-specific) antibodies were present in feces, indicating that the absence of
an AMPA signal is not due to methodological issues. These findings suggest that the lower gastro-intestinal tract is not a
main site of AMPA production in RA patients, but the oral mucosa might play a role in the AMPA response.

Disclosure: V. Derksen: None; K. Martinsson: None; R. Toes: Bristol-Myers Squibb(BMS), 5; D. Sjöberg: None;
T. Huizinga: None; A. Kastbom: None; A. Svärd: None; D. van der Woude: None.
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Background/Purpose: Recent literature has identified different synovial fibroblast (FLS) populations within RA synovium
with distinct inflammatory profiles. Despite current advances in classifying heterogeneity of FLS subsets, understanding of
the FLS landscape in healthy synovial tissue is limited. We aim to identify homeostatic vs pro-inflammatory FLS signatures
in synovial tissue biopsies obtained from healthy controls (HC) and RA patients and identify conversion triggers and activated
signalling pathways.

Methods: Single cell (Sc) RNAseq was performed on 21,759 FLS derived from intact synovial biopsies from 5 HC and 4 RA.
Subsequently, multiparametric flow cytometric analysis (22 markers) was performed on digested synovial biopsies from HC
subjects and RA patients (further stratified between ACPA+/-) to identify FLS subsets and characterize functional
phenotypes.

Results: ScRNAseq identified 14 FLS clusters which broadly aligned to 4 main subsets: CD55+THY1(CD90)-FAP+,
CD55-THY1+FAP+, CD55+THY1+FAP+, and CD55-THY1-FAP+. Subsequent analysis showed clusters generally fall into
lining/sublining layer, immunoregulatory, and regulatory/homeostatic functional FLS subsets. Six clusters showed higher fre-
quency in RA synovium and eight had higher frequencies in HC. Three of the clusters had lining layer markers including
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THY1-, CD55+, etc. and were enriched for invasive genes (MMP1, MMP3) and chemokines (CXCL1, CXCL8). Five clusters
compose the THY1+ sublining layer fibroblasts and included a perivascular subset expressing NOTCH3, TAGLN, and
ACTA2, in addition to enrichment of collagen and ECM genes. Two additional clusters sharing lining layer markers are immu-
noregulatory demonstrating enrichment of HLA-DR genes and genes involved in a chronic inflammatory response (IL7R,
IL32, TGFB1). Of the homeostatic/regulatory subsets, two were enriched with transcription factors (TF), specifically those
in the AP-1 TF family and mRNA splicing/ lipid homeostasis genes, while the two other clusters showed enrichment of genes
involved in metabolic regulation and angiogenic function.

Flow cytometric analysis showed significantly higher frequencies of CD45-CD146-CD31-PDPN+ FLS in RA synovium com-
pared to HC synovium. PDPN+ populations, both lining and sublining (based on the markers of the 4 main populations
observed in the ScRNAseq) displayed higher frequency in RA synovium compared to HC. When stratified for ACPA positivity
an increased frequency in sublining FLS population was demonstrated in ACPA+ RA compared to ACPA-, in contrast
ACPA- RA had higher frequency of lining layer FLS. This suggests that differential FLS subsets are associated with the RA
synovium vs with HC, in addition to possibly differentiating between ACPA status.

Conclusion: Identification of differential FLS subsets and their associated function in the RA vs HC synovium will better facil-
itate our understanding of their contribution to disease pathogenesis in RA. Furthermore, by stratifying RA patients between
ACPA+ and ACPA- we can understand differences of these disease states and better tailor treatments.

Disclosure: B. Barker: None; Ó. Tynan: None; C. Smith: None; D. Anton: None; C. Orr: None; M. Canavan: None;
D. Veale: None; U. Fearon: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic and systemic autoimmune disease characterized by synovial
inflammation and progressive joint destruction. Given the presumed pathophysiologic role of anti-modified protein autoanti-
bodies (AMPAs) in RA, it is important to obtain a comprehensive overview of the post-translational modified (PTM) proteins
present in SF and serum of RA in order to reveal those autoantigens that might promote the expansion of autoreactive B
cells. Therefore, mass spectrometry was used to identify citrullinated, carbamylated and acetylated proteins present within
monomeric and IC (immune complexes) of synovial fluid (SF) and serum of RA, and serum of healthy donors (HD), which
served as a control.
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Methods: This study included 42 RA patients fulfilling the 2010 ACR/EULAR classification criteria, 44 patients with
other arthritic diseases who served as the control group, and 47 HD. Proteins isolated from SF and serum were frac-
tionated by sucrose gradient centrifugation and monomeric and IC IgG were isolated from the respective fractions
according to protein markers. Mass spectrometry was used to identify PTMs within monomeric and IC IgG fractions.
Rheumatoid factor (RF), anti-citrullinated, anti-carbamylated, and anti-acetylated antigen antibodies were analyzed by
ELISA.

Results: In SF and serum of RA, positivity to anti-acetylated and anti-carbamylated IgG was restricted to samples pos-
itive for anti-cyclic citrullinated peptide (CCP) IgG. Anti- citrullinated IgG antibodies differentiated between RA and CG in
serum and SF, while anti-acetylated IgG reactivities were significantly increased in RA-SF compared with
CG. Monomeric and IC IgG isolated from formally seronegative RA patients showed very strong reactivity mainly
against citrullinated peptides, indicating a "hidden" antibody response. Although mass spectrometry analysis identified
citrullinated, carbamylated and acetylated proteins in all samples tested - SF from RA and serum from RA and
HD - quality analysis revealed modified autoantigens unique to RA, and many were found in double or even triple mod-
ified isoforms. The frequency of modified carbamylated and acetylated proteins was significantly higher in RA
than in HD.

Conclusion:Many RA-related autoantigens underwent single as well as multifold-modifications were identified within mono-
meric and IC of RA patients. Carbamylated and acetylated proteins distinguish between RA and HD. Monomers and IC iso-
lated from formally seronegative patients showed hidden anti-citrullinated reactivities undetectable by conventional assays.

Disclosure: K. Ghannam: None; M. Kirchner: None; H. Bang: Orgentec Diagnostika GmbH, 3; T. Häupl: None;
S. Ohrndorf: None; J. Zernicke: None; U. Kuckelkorn: None; P. Mertins: None; E. Feist: AbbVie, 12, has received
honoraria and research grants, BMS, 12, has received honoraria and research grants, Galapagos, 12, has received
honoraria and research grants, Lilly, 12, has received honoraria and research grants, MSD, 12, has received honoraria
and research grants, Novartis, 12, has received honoraria and research grants, Pfizer, 12, has received honoraria and
research grants, Roche, 12, has received honoraria and research grants, Sobi, 12, has received honoraria and research
grants; G. Burmester: AbbVie, 2, 6, Boehringer Ingelheim, 2, 6, Bristol-Myers Squibb, 2, 6, Chugai, 6, Galapagos, 2, 6,
Lilly, 2, 6, Pfizer, 2, 6, Sanofi, 2, 6.
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Background/Purpose: The etiology of rheumatoid arthritis (RA) is not fully understood. It is accepted that RA results from
the interplay of genetic and environmental factors. Epigenetic modifications could serve as a bridge between genetic and
environmental factors, potentially influencing the onset and progression of RA.

Purpose:to identify differential DNA methylation patterns across the entire genome in patients with RA compared to healthy
controls, and to explore epigenetic alterations that couldbe predictors of increased disease severity.

Methods: In a cross-sectional study of a prospective cohort, we examined 64 subjects, including 16 with severe RA, 16 with
non-severe RA, and 32 healthy controls. The severity phenotype was determined based on the average of moderate-to-high
inflammatory activity, defined by an accumulated Disease Activity Score(DAS28-ESR) ≥3.2, positivity for rheumatoid factor
(RF) and anti-citrullinated peptide antibodies (ACPA), as well as elevated levels of Collinsella aerofaciens (OTU ≥0.15). DNA
methylation analysis was performed using the Infinium Methylation EPIC BeadChip (Illumina, San Diego, CA, USA), and
the methylation level of each cytosine was expressed as a β-value. Descriptive analysis, ANOVA, and bivariate analysis were
conducted for statistical comparisons among groups. Additionally, two multivariate logistic regression models were
employed to identify factors associated with RA and the severe RA phenotype.

Table 1: Demographic and clinical features of the cohort

Table 2: CpG sites selected as possible potential biomarkers
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Results: Table 1 shows the main demographic characteristics. The majority (75%) were female, with a mean age of 57.6
± 9.4 years. RA patients, in comparison with the controls, presented higher smoking habits (62.5% vs 40.7%; p=0.015)
and obesity (53.1% vs 28.1%; p=0.012). Among patients, subjects with severe RA compared with non-severe had a higher
mean DAS28-ESR (3.9 ± 0.6 vs. 3.3 ± 0.2 mg/L, p=0.001), higher median (IQR) abundance in Collinsella( 0.3 [0.1-1.7]
vs. 0.1[0.0-0.4] mg/L, p=0.003), higher frequency of erosions (93.8% vs 50.0%; p=0.006), elevated ACPA (68.8% vs
31.1%; p=0.034) and treatment with biological therapy (56.3% vs 12.5%, p=0.009). Regarding the methylation analysis,
among all the differentially methylated CpGs, only those CpGs associated with genes or pseudogenes, exhibiting a minimum
β value change of ± 0.10 between groups and a p-value ≤ 0.01, were selected;thus, 7 CpG sites differentially methylated
between RA and controls and 14 CpG sites differentially methylated between severe RA and non-severe RA were selected
(Figure 1). The CpG sites described in each gene, located in differentially methylated regions, together with other CpGs, were
proposed as possible biomarkers (Table 1). In addition, cg06166490 was considered since it is located in a differentially
methylated region (adjustedp-value < 0.00001). Of these CpGs, 5 CpG sites were associated with the presence of RA in
multivariate model 1 and 2 CpG sites with disease severity in multivariate model 2 (Table 2).

Conclusion: DNA methylation levels at specific CpG sites are associated with RA. The present study identified epigenome
marks related to RA and possible disease severity, which warrant further investigation and could be useful in the diagnosis
and management of the disease.

Figure 1: CpG sites with significantly differential methylation between patients with rheumatoid arthritis (RA) and healthy controls (upper panel), as
well as between severe and non-severe RA patients (lower panel). The gene symbol is indicated in parentheses for each CpG site.
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Background/Purpose: CD4+ T cells recognizing citrullinated epitopes are present in peripheral blood of anti-citrulline pro-
tein antibody (ACPA) positive rheumatoid arthritis (RA) patients at time of diagnosis and during the disease course. However,
it has not priorly been known if these rare cells also can be found preceding disease onset. The aim of this study was thus to
investigate the presence of such autoreactive CD4+ T cells, in the at-risk phase of RA, in combination with deep T cell
phenotyping.

Methods: Twenty individuals from the Karolinska Risk-RA cohort carrying the genetic risk allele, HLA-DRB1*04:01, were
included in the study. At baseline, all individuals had musculoskeletal symptoms, concomitant anti-CCP-positivity, but no
clinical or ultrasound signs of synovitis. Ten of these individuals progressed to arthritis (over a median period of 13 months
following inclusion) and were matched to individuals that had not progressed during a median follow-up period of 53months.
Peripheral blood mononuclear cells (PBMC), from up to three sample timepoints during one year of risk phase, were
assessed using HLA-class II tetramers with twelve different citrullinated candidate autoantigens (originating from
tenascin-C, α-enolase, fibrinogen-β, vimentin and cartilage intermediate layer protein) and a viral influenza peptide as posi-
tive control, combined with multiparameter phenotyping using a 20-color spectral flow-cytometry panel.

Results: Overall, the baseline CD4+ phenotype was similar in individuals who progressed to arthritis and those who did not
when studying markers associated with Th1, Th17, T-peripheral helper and T-regulatory cells as well as with cell activation.
The memory T cell compartment was predominantly of effector memory phenotype. When looking at antigen specific T cells,
all individuals had similar levels of influenza specific CD4+ T cells irrespectively of disease progression status. CD4+ T cells
recognizing pools of citrullinated antigens were also present in both groups but at significantly higher frequency in the non-
progressors, particularly those with reactivity towards citrullinated fibrinogen-β/vimentin. Within the arthritis progressor
group, CD4+ T cells specific for citrullinated tenascin-C were the most frequently observed, with their frequencies diminish-
ing during follow-up time points leading up to arthritis onset. These cit-tenascin-C reactive CD4+ T cells displayed pheno-
types of both activation and regulatory function.
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Conclusion: Autoreactive CD4+ T cells recognizing citrullinated antigens are present in the circulation before disease onset
in ACPA-positive individuals with arthralgia carrying HLA-DRB1*04:01. Lower frequency of circulating citrulline specific cells
in arthritis progressor individuals may suggest an ongoing homing of these cells to the joints.

Disclosure: S. Turcinov: None; C. de Vries: None; R. Kumar Sharma: None; C. Gerstner: None; B. Raposo: None;
A. Dubnovitsky: None;W. Kwok: None; K. Chemin: Janssen, 5; V. Malmström: Eli Lilly, 1, Janssen, 5, ONO, 1, Pfizer,
5; A. Hensvold: None.
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Background/Purpose: The presence of anti-CCP-IgG in the blood identifies individuals who are "at-risk" of developing
RA. Our group has reported that in a cohort of serum anti-CCP-IgG positive at-risk individuals, 27% developed RA within
3 years. Remarkably, the rate of incident RA increased to 57% in at-risk individuals who were also sputum anti-CCP positive.
Because anti-CCP detects ACPA directed to joint-based citrullinated (cit) proteins/peptides, we explored the presence of
lung-based cit-proteins and associated ACPA in sputum from at-risk individuals who did or did not later develop RA.

Methods: We performed a two-step study using stored baseline sputum from a cohort of serum anti-CCP-IgGpositive at-
risk individuals categorized as having ’developed RA’ or ’did not develop RA’within 3 years of longitudinal follow-up. In Step
1, we determined presence of cit-proteins using pooled sputum from nine at-risk individuals who developed RA and nine
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matched individuals who did not develop RA. Cit-proteins were enriched using biotin labeled phenylglyoxal (chemically binds
all citrulline) followed by streptavidin enrichment. Three replicates were tested for each group and cit-protein levels were
compared between groups using Reductive Dimethylation based quantitative proteomics. In Step 2, we quantified ACPAs

Figure 1. Sputum citrullinated proteins and sputum anti-cit-S100A8/A9 IgG antibody levels in serum an-ti-CCP-IgG positive at-risk individuals.
Panel A depicts a volcano plot with the log2 (fold change) for ratios in (developed RA/did not develop RA) on the x-axis and log10 p-values on
the y-axis. As such, cit-proteins to the right are increased in individuals who developed RA compared to individuals who did not develop
RA. Lines correspond to a p-value of 0.05 and 0.007 (p<0.007 was significant after accounting for multiple com-parisons). Panel B depicts sputum
anti-cit-S100A8/A9 IgG levels stratified by those who developed RA and those who did not develop RA within 3 years. P-values calculated based
on Wilcoxon rank sum test and ac-counting for multiple comparisons (Bonferroni correction, p<0.002 significant). Abbreviations for selected pro-
teins in Panel A: ALBU=serum albumin, MUC5B=mucin 5B, S100A8=S100-A8 protein, TRFE=lactotransferrin, CO3=complement C3, HEMO=-
Hemopexin, A1AT=alpha-1 antitrypsin, A2MG=alpha-2 macroglobulin, CO4A=complement C4A, HPT=haptoglobin, FIBA=fibrinogen alpha
chain, GELS=gelsolin.
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directed to a subset of the cit-proteins identified in Step 1 using baseline sputum from an expanded cohort (n=65, 16 who devel-
oped RA and 49 who did not develop RA) and using a customized antigen microarray containing native and citrullinated whole
proteins (GeneCopoeia OmicsArray). Cit-specific IgG and IgA reactivity was quantified by net signal intensity (background signal
subtracted) normalized to internal Ig controls and subtracting native protein from cit-protein reactivity. Sputum anti-CCP-IgG
and anti-CCP-IgA were quantified by ELISA and positive cut-off level established in a non-diseased control group.

Results: The cohort characteristics are described in Table 1. In Step 1, we identified 74 distinct cit-proteins in sputum (Table 2,
Figure 1). Of those, 23 were significantly increased in those who developed incident RA (Table 2). In step 2, 27 of the 74 cit-
proteins identified in Step 1 were tested for sputum antibody reactivity. Only sputum levels of anti-cit-S100A8/A9 IgG were sig-
nificantly higher in individuals who developed RA (Figure 1). Within individuals who developed RA, sputum anti-cit-S100A8/A9
IgG correlated with sputum anti-CCP-IgG (r=0.53, p=0.03) but not sputum anti-CCP-IgA levels (p=0.12).

Conclusion: Our findings demonstrate the sputum citrullinome in serum anti-CCP-IgG positive at-risk individuals for the first
time. We identified 23 sputum cit-proteins that were increased in at-risk individuals who later developed RA. Of note, multiple
cit-proteins were present in sputum, and sputum antibody reactivity was detectable at some level to many of these cit-
proteins. However, only sputum anti-cit-S100A8/A9 (i.e. calprotectin) IgG was significantly higher in at-risk individuals who
later developed RA. This supports future studies to understand the effect of this ACPA in RA development and to under-
stand the effects of citrullination on protein function in the lung during RA development.

Disclosure: R. Talluri: None; S. Sen: Curadev Pharma, 3; T. Wilson: None; A. Savage: Adaptive Biotechnologies,
3, 11, Eli Lilly, 2, 5; M. Gillespie: Eli Lilly, 2, 5, Novo Nordisk, 3, 12, Stock; T. Bumol: Omeros Corporation, 4;
M. Feser: None; J. Norri: None;M. Holer: None; k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5, Wer-
fen, 1, 12, Biomarker kits; P. Thompson: Danger Bio, 8, Padlock Therapeutics, 8; K. Demoruelle: Boehringer-
Ingelheim, 5, Gilead, 5, Pfizer, 5.

Abstract Number: 1743

Individuals At-risk for and with Rheumatoid Arthritis Have Elevated Fecal
Concentrations of Arthritogenic Subdoligranulum didolesgii Correlating
with CCP3 Antibodies

Lyndsey Cole1, Sucai Liu2, Brendan Allen2, Marie Feser3, Kristen Demoruelle3, kevin Deane3, Michael Holer3 and kristine
Kuhn2, 1University of Colorado School of Medicine, Centennial, CO, 2University of Colorado School of Medicine, Aurora,
CO, 3University of Colorado Anschutz Medical Campus, Aurora, CO

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Etiology and Pathogenesis Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Our prior investigation identified a specific strain of Subdoligranulum didolesgii, S. dido7, to which
dual IgA/IgG family plasmablast-derived monoclonal autoantibodies from individuals at-risk for RA show cross-reactivity
with RA-relevant autoantigens. S. dido7 stimulated CD4+ T cell activation in individuals with RA. Also, it led to inflammatory
arthritis (IA) in mono-colonized germ-free mice and Th17 cell expansion, RA-relevant IgG autoantibody production and
colon-isolated lymphoid follicle abundance [1]. In this study, we sought to assess the prevalence and compare the fecal con-
centration of S. dido7 among healthy controls vs. individuals at-risk and with early RA and its association with CCP3 anti-
bodies and biomarkers of intestinal permeability, zonulin and soluble CD14.
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Methods: Stool and sera were prospectively collected from 3 groups: 1) ’At-Risk’ individuals, defined as those with positive
CCP3 with no history of nor current IA (n=54), 2) individuals with CCP3(+) RA based on 2010 ACR/EULAR criteria within
12 months of diagnosis (n=5) and 3) controls without IA or RF/CCP3 positivity (n=32). Exclusion criteria included antibiotics
in the 3 months prior to sample collection. Fecal DNA was extracted using a commercial kit (Qiagen). Quantitative PCR was
used to create a standard curve using known concentrations of S. dido7 to allow for calculation of strain-specific fecal levels
in individual samples. Serum CCP3 ELISA (Werfen) was used to measure CCP IgG. Serum ELISAs (Cusabio) were used to
quantitate serum zonulin and soluble CD14.

Results: Demographics are summarized in Table 1. There were no significant differences across the groups apart from age.
Fecal concentration of S. dido7 was 2.5-fold higher in At-Risk individuals and 3.1-fold higher in early RA compared to con-
trols (p=0.02; Figure 1). Higher serum CCP3 levels significantly correlated with higher fecal S. dido 7 concentration (p=0.005;
Table 2). Serum CD14 but not zonulin was significantly lower in At-Risk individuals and early RA (p=0.008; Table 1). Higher
zonulin significantly correlated with lower fecal S. dido7 concentration (p=0.002; Table 2). There was no significant correla-
tion between fecal S. dido7 and serum soluble CD14 or age (Table 2).

Figure 1: Fecal concentration of S. dido 7 in ng/L significantly differed across the three groups by Kruskal‐Wallis test (p=0.02). After adjustment for
multiple comparisons, the At‐Risk group had a significantly higher fecal concentration of S. dido 7 compared to the control group by Mann‐Whit-
ney test (p=0.024).
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Conclusion: These data, along with prior data demonstrating arthritogenic potential of this bacterial strain, suggestS. dido7
may play an important mechanistic role in a subset of individuals during development of CCP autoantibodies and subse-
quent RA. Our data do not agree with others’ findings of impaired intestinal permeability that we hypothesized as a potential
mechanism by whichS. dido7 may trigger autoimmunity. Future study is needed to address limitations, including validation
of intestinal permeability studies and improvement in age- and sex-matching, as well as to evaluateS. dido7 in seronegative
RA and its associations with clinical and biomarker features before and after arthritis development.

[1] Chriswell ME, Lefferts AR, Clay MR, et al. Clonal IgA and IgG autoantibodies from individuals at risk for rheumatoid arthri-
tis identify an arthritogenic strain of Subdoligranulum. Sci Transl Med. 2022 Oct 26;14(668):eabn5166. doi: 10.1126/sci-
translmed.abn5166. Epub 2022 Oct 26.
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S. Liu: None; B. Allen: None; M. Feser: None; K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; k. Deane:
Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5,Werfen, 1, 12, Biomarker kits;M.Holer: None; k. Kuhn: pfizer, 5, ucb, 2.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disease which leads to local and
systemic manifestations. Subsequently, the inflamed synovium drives the destruction of cartilage and bone in the affected
joints. Until now, remission has been considered the therapeutic goal of the disease, as RA cannot be cured. However, as
the prognostic outcomes of patients vary significantly, a better understanding of remission is required.

Objectives: To characterize remission in RA comparing histological and molecular features of active RA patients to those in
remission in the synovium.

Methods: RA patients (35-82 years) were classified as active or remission after joint replacement surgery based on clinical
(e.g. painful joints, pain degree, medication) and laboratory (e.g. ESR, CRP, leucocytes) parameters. To characterize syno-
vitis, the Krenn score was used, and immunofluorescence with CD90 and podoplanin antibodies was performed. On RNA
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level, RNA sequencing of RA synovial fibroblasts (RASF) was performed, which were previously stimulated with IL-1ß for
24 hours. Differentially expressed genes (DEGs) were analysed based on a combination of absolute expression, divergence
and significance. To identify enriched gene sets and pathways, a gene set enrichment analysis of DEGs was performed.

Results: 64 RA patients (29 active, 35 in remission) were included in the Krenn score analysis. Reduced values especially for
hyperplasia (p=0.001) as well as for infiltrates (p=0.0001) and the general degree of inflammation (p < 0.0001) was observed
in the remission group. Subanalyses of medication (e.g. biologicals, DMARDs, NSAIDs, glucocorticoids) confirmed differ-
ences between remission and active RA for all drugs and indicated an overall reduction of hyperplasia observed most
strongly in the biologics group (p=0.0008). The fibroblast markers podoplanin (marker for fibroblasts located mainly in the
lining) and CD90 (marker for fibroblasts located mainly in the sublining) showed the greatest differences indicating patients
in remission have fewer numbers of fibroblasts in both, the lining and the sublining layer. Patients in remission showed sev-
eral differentially expressed genes that were lower in remission compared to active RA patients, including e.g. IL-36ß and its
corresponding receptor antagonist. As those cytokines play a role in chronic inflammatory processes and the progression of
RA, the impact of these factors on RASF of patients in remission compared to active RA are of especial interest.

Conclusion: The characterization of synovium after joint replacement surgery was used to compare histological and molec-
ular differences that may help to characterize remission in RA. The histology showed a lower degree of inflammation and,
most prominent, hyperplasia for patients in remission, specifically in patients receiving biologics. RNAseq identified several
genes showing altered expression pattern related to the pro-inflammatory and destructive processes during RA which gives
insight into the molecular characteristics.

Disclosure: S. Ohl: None; K. Frommer: None; M. Rickert: None; S. Rehart: None; U. Müller-Ladner: None;
E. Neumann: None.
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Background/Purpose: In the inflamed synovium of RA patients, increased and altered angiogenesis is a pathological fea-
ture. Key players are chronically activated RA synovial fibroblasts (RASF), which promote synovial angiogenesis and matrix
degradation. Canstatin is a matrix-derived anti-angiogenic collagen IV fragment that blocks the angiopoietin (ANGPT)/Tie2
pathway in endothelial cells (EC).
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Objective: To analyse the effects of repetitively stimulated RASF and canstatin on vessel formation in the tube formation
assay, the SCID-mouse model of RA and synovial tissue of RA patients with respect to ANGPT2 expression and RASF-
EC interactions.

Methods: RASF were repetitively stimulated thrice every 24h with 0.05ng/ml IL-1ß. 2D tube formation assay was performed
using HUVEC (+/- prestimulation with 0.2μg/ml canstatin for 20h) and 15%RASF seeded on Matrigel®. RASF/HUVEC were
treated with 0.5μg/ml canstatin. Tube thickness and the area covered by the formed cellular network were measured.
Supernatants were measured by ELISA. Cartilage was subcutaneously co-implanted with RASF alone or with 0.5μg/ml can-
statin into SCID mice. Contralaterally, cartilage without RASF but with canstatin was implanted. Vessel formation and RASF-
invasion were evaluated after 3-45 days.

Results: RASF or HUVEC stimulated once showed a significant IL-6 increase compared to unstimulated controls. Subse-
quent repetitive stimulation resulted in a significant IL-6 decrease compared to 1st stimulation in RASF (1st vs. 3rd:
p< 0.0001) or HUVEC (1st vs. 3rd: p=0.041). The same effect was observed for IL-11 and CXCL2 in RASF (1st: vs. 3rd:
p< 0.0001). In contrast, repetitive stimulation of HUVEC+15%RASF resulted in a significant IL-6 increase for each subse-
quent stimulation (1st vs. 3rd: p=0.02). Regarding tube formation, RASF significantly reduced tube thickness (p=0.01) and
cell network area (p < 0.0001). RASF stimulated only once further reduced the network area (p=0.04), while repetitive stim-
ulation significantly attenuated the proinflammatory effect (p=0.03). Stimulation of pre-treated HUVEC and unstimulated
RASF with canstatin led to disturbed tube formation with reduced tube thickness (p=0.01). Co-culture of RASF with pre-
treated HUVEC with canstatin further increased the RASF-mediated effect by reducing tube thickness (p < 0.001). In SCID
mice, RASF-mediated helix-like vessel formation started at day 3. Number of helix-like vessels was significantly increased
ipsilaterally compared to contralateral implants on day 3 and 30 (p=0.04). In contrast, number of helix-like vessels was sig-
nificantly reduced ipsilaterally in implants containing canstatin on day 3 and 30 (p=0.03 both). In human RA synovium, the
pathological vessel regulator ANGPT2 was significantly upregulated in vessels compared to OA tissue.

Conclusion: RASF-mediated effects on EC were detectable in the tube formation assay, since RASF and canstatin both
specifically reduced tube thickness. RASF specifically altered neovascularization in SCID mice by promoting the formation
of helix-like vessels. Human synovial tissue of RA patients showed significantly upregulated ANGPT2 expression compared
to OA patients showing the effects on vessel formation in RA.

Disclosure: C. Heck: None; S. Haun: None; D. Kürsammer: None; K. Frommer: None;M. Arnold: None;M. Rickert:
None; K. Lips: None; S. Rehart: None; U. Müller-Ladner: None; E. Neumann: None.
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Background/Purpose: Rheumatoid arthritis (RA) is characterized by autoantibodies to anti-modified protein autoantibodies
(AMPAs) like anti-citrullinated protein antibodies (ACPA) and anti-acetylated protein antibodies (AAPA). Smoking is the most
important environmental risk factor in autoantibody-positive RA and has been described to be specifically associated with
AMPA-IgG. However, although smoking exerts its effect in the lungs, it is unknown whether smoking is preferentially asso-
ciated with specific autoantibody isotypes, such as IgA, which would suggest a mucosal origin. Therefore, we set out to
investigate if smoking is associated with AMPA of the IgA isotype in RA.

Methods: 618 RA patients from the Leiden Early Arthritis Cohort, of whom data were available on the presence of ACPA and
AAPA -IgG and -IgA, and smoking were included. Current versus ever smoking data were collected at baseline using a ques-
tionnaire. The association between smoking and autoantibodies was assessed by logistic regression analysis. Next, a meta-
analyses on results from systemic literature review on the association of smokingwith ACPA-IgG and ACPA-IgAwas performed.

Results: In univariate analysis, smoking was associated with various autoantibodies of different isotypes (ACPA-IgG, ACPA-
IgA, AAPA-IgA, RF-IgM and RF-IgA), but since isotypes often co-occur, this precluded firm conclusions. Upon examining
the exact autoantibody isotype composition, smoking was only associated with AMPA-positive RA in double-positive
patients, i.e. patients who harbored both IgG �and IgA-AMPA (figure 1A and 1B). Since smoking is also associated with auto-
antibody levels, we then corrected the isotype-smoking associations for these levels. Strikingly, after correction for IgA, the
association between AMPA-IgG and smoking was lost (Figure 1C and 1D). However, after correction for IgG, AMPA-IgA
were still associated with smoking (Figure 1C and 1D).Next, a meta-analysis was performed of all publications investigating
the association of smoking with ACPA-IgG and ACPA-IgA and the current data. This confirmed that smoking was associ-
ated with ACPA-IgA but not with ACPA-IgG (figure 2). Interaction analysis of shared epitope and smoking revealed that inter-
action was only seen in patients that were ACPA-IgG and ACPA-IgA positive, but not in patients that were only positive for
ACPA-IgG (figure 3A and 3B). This indicates that the presence of ACPA-IgA is necessary for the interaction effect.

Conclusion: In RA, smoking is exclusively associated with IgA autoantibodies against post-translationally modified proteins
(AMPA), and not with AMPA IgG (figure 3C). Interaction between shared epitope and smoking is also solely found in patients
positive for both IgG and IgA-ACPA. These findings support the hypothesis that smoking may exert its effect by the induction
of local (auto)immune responses at mucosal sites.

Figure 1. Association of smoking with anti-citrullinated protein antibodies (ACPA) and anti-acetylated protein antibodies (AAPA). A. Association of
smoking with ACPA IgA & ACPA IgG. B Association of smoking with AAPA IgA & AAPA IgG. C. Association of smoking with ACPA IgA and ACPA
IgG corrected for respectively ACPA IgG levels and ACPA IgA levels D. Association of smoking with AAPA IgA and AAPA IgG corrected for respec-
tively AAPA IgG positivity and AAPA IgA positivity
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Disclosure: T. van Wesemael: None; A. Svärd: None; A. Dorjee: None; T. Huizinga: None; R. Toes: Bristol-Myers
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Figure 2. Meta-analysis for the association of smoking with anti-citrullinated protein antibodies (ACPA) IgG and ACPA IgA A. Meta-analysis for the
association of smoking: ACPA IgG- ACPA IgA- versus ACPA IgG+ ACPA IgA- B. Association of smoking: ACPA IgG- ACPA IgA- versus ACPA
IgG- ACPA IgA+ (no meta-analysis possible since this was examined in one study) C Meta-analysis for the association of smoking: ACPA IgG-
ACPA IgA- versus ACPA IgG+ ACPA IgA+ D Meta-analysis for the association of smoking: ACPA IgG+ ACPA IgA- versus ACPA IgG+ ACPA
IgA+

Figure 3. Interaction of shared epitiope (SE) and smoking with ACPA A. Interaction of smoking and SE in ACPA IgG+IGA- versus ACPA IgG-IgA-
patients B. Interaction of smoking and SE in ACPA IgG+IGA+ versus ACPA IgG-IgA- patients. C. schematic representation of the association of
smoking with autoantibodies in rheumatoid arthritis.
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Background/Purpose: Interleukin-40 (IL-40) is a newly described cytokine related to malignancies and immunity function.
We have previously shown that IL-40 is up-regulated in early stages of rheumatoid arthritis (RA) and associates with pro-
cesses that are thought to fuel the immune response. As the period preceding clinically apparent RA has not yet been fully
described with respect to clinical biomarkers, we aimed to investigate IL-40 in individuals at-risk of RA development and
its involvement in immune regulation in peripheral blood mononuclear cells (PBMCs).

Methods: IL-40was analysed in the serum of individuals at-risk of RA (n=179, defined as patients with arthralgia with no clinical
arthritis who are either carriers of anti-citrullinated protein antibodies, ACPA, or meeting the EULAR definition of clinically sus-
pect arthralgia at baseline) and at the time of arthritis manifestation in patients who progressed to clinical arthritis (n=25). IL-
40 was determined in the serum of age and sex-matched healthy controls (n=60). In vitro experiments were performed on
PBMCs from at-risk individuals (n=10). Levels of IL-40 and IL-6 were measured by commercially available ELISA kits.

Results: IL-40 is up-regulated in at-risk individuals compared to healthy controls(p< 0.0001) and the levels of IL-40 are
higher in the serum of double-positive (ACPA/rheumatoid factor) compared to double-negative at-risk individuals
(p< 0.05). Out of 175 at-risk individuals, 25 developed clinical arthritis (with median 8.17 months of follow up); however,
we have not found a significant difference in the levels of IL-40 at baseline, and at the time of arthritis manifestation. In vitro,
PBMCs from at-risk individuals exposed to recombinant IL-40 strongly enhance the secretion of IL-6 in a dose-dependent
manner when compared to unstimulated cells (IL-40: 10 ng/ml, p< 0.05; 50, 100, 250 ng/ml, p< 0.01). Furthermore, the
application of NFkB inhibitor to the PBMCs prior to the exposure to IL-40 significantly reduced the secretion of IL-6 when
compared to IL-40 treated cells without inhibition (p=0.004).

Conclusion: Here we show for the first time that IL-40 is elevated in the serum of individuals at-risk of RA. Moreover, results
imply that systemically elevated IL-40 induces the pro-inflammatory response in PBMCs at-risk individuals via NFkB depen-
dent pathway.

Disclosure: A. Navratilova: None; K. Prajzlerov�a: None; N. Růžičkov�a: None; K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6,
Bristol-Myers Squibb(BMS), 2, 6, Egis, 2, 6, MSD, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6; J. Vencovsky: Argenx, 2, Eli
Lilly, 6, Galapagos, 2, Horizon, 2, Merck, 2; L. Senolt: None; M. Filkova: None; L. Andrés Cerezo: None.
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Background/Purpose: Anti-citrullinated protein antibodies (ACPAs) are a hallmark of rheumatoid arthritis, but the sources
of citrullinated antigens as well as which peptidylarginine deiminases (PADs) are required for their production remain incom-
pletely defined. Neutrophil extracellular traps (NETs) appear to be a source of citrullinated antigens bound by ACPAs, but
they may not be the only source. Macrophages also generate extracellular traps (METs), but their role in rheumatoid arthritis
is still emerging. The purpose of this study was to determine if METs could be a source of citrullinated proteins bound by
ACPAs, and if their formation requires PAD2 or PAD4.

Methods: Thioglycolate-elicited peritoneal macrophages were isolated from wildtype, PAD2-/-, and PAD4-/- mice and were
left untreated or were treated with ionomycin, monosodium urate (MSU) crystals, platelet activation factor, tumor necrosis
factor alpha, lipopolysaccharide, phorbol myristate acetate, or heat killed Candida albicans. Macrophages were fixed and
incubated with DAPI and either anti-citrullinated histone H4 antibody or sera from five ACPA+ or ACPA- rheumatoid arthritis
subjects. Five predetermined areas of each coverslip were visualized by immunofluorescence at 400x, and METs (decon-
densed structures determined to be extracellular by DNase degradation studies) were counted by eye in a blinded manner.
The percentage of macrophages that were METs, citrullinated METs, and ACPA-bound METs were compared between
wildtype and PAD-deficient macrophages by paired t-test with p< 0.05 considered significant.

Results: Ionomycin and MSU crystals reliably induced METs with citrullinated histones. In the absence of PAD2 or PAD4,
citrullinated METs were reduced, with a complete absence of citrullinated METs in PAD4-deficient macrophages. Also,
IgG from ACPA+, but not ACPA- sera, bound METs. Finally, in the absence of PAD2 or PAD4, ACPA-bound METs were lost.

Conclusion: In response to ionomycin and MSU, macrophages generate citrullinated extracellular traps in a PAD4- and
PAD2-dependent manner.Furthermore, ACPA+ sera can bind METs, suggesting that METs may contribute to the genera-
tion of citrullinated antigens targeted by ACPAs in rheumatoid arthritis in a PAD2- and PAD4-dependent manner.

Disclosure: S. Bashar: None; C. Holmes: None; M. Shelef: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease with synovial inflammation as the main
pathological feature, and can eventually lead to irreversible joint or organ damage. Recently, several studies have reported
that ferroptosis was involved in the pathogenesis of RA. However, the role of ferroptosis in abnormal activation of RA syno-
vial fibroblasts (RASFs) is poorly understood. The purpose of our study was to explore the effect of fatty acid synthase
(FASN) on ferroptosis in RASFs.

Methods: FASN expression was assessed by quantitative polymerase chain reaction (qPCR), western blotting and immu-
nohistochemistry in synovial tissues and SFs from RA patients, osteoarthritis (OA) patients and collagen induced arthritis
(CIA) mice. SF activation was evaluated by qPCR, CCK-8 and wound healing assay. Lipid peroxidation was detected by
MDA levels and C11-BODIPY 581/591 fluorescence intensity. and transient small interfering RNA knockdown were per-
formed to examine expression of SLC7A11 and signaling pathway protein.

Results: FASN was found to be significantly higher expressed in synovial tissue and SF from RA patients and CIA mice
(Figure 1). Silencing of FASN by siRNA in RASFs reduced expression of FASN, SLC7A11, inflammatory cytokines (IL-1β,
TNF-α and SDF-1), level of lipid and cell viability, and enhanced the expression of PTGS2 and level of lipid peroxidation,

Figure 1 Expression of FASN in synovial tissues and synovial fibroblasts extracted from RA patients and CIA model mice. A. Expression of FASN in
33 RA and 26 OA synovial tissues from GSE55584&GSE55325&GSE55457 dataset. B-C. Expression of FASN in synovial tissues extracted from
RA patients (B) and CIA model mice (C). D. FASN was detected by western blot in synovial tissues from 3 HC, 4 OA and 4 RA patients. E. FASN
was detected by immunohistochemistry in synovial tissues from 5 OA and 5 RA patients. F-G, FASN was detected by PCR (F) and western blot
(G) in SFs. H. Fasn was detected by PCR in mouse SFs. Values of P < 0.05 were considered significant. SFs, synovial fibroblasts. RA, rheumatoid
arthritis; OA, osteoarthritis; SFs, synovial fibroblasts.
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but not affected the expression of other ferroptosis (SLC40A1, FSP1 and GPX4) and lipid (ACACA, ACLY and CD36) genes
(Figure 2A-2J). Moreover, treatment with the ferroptosis inhibitor, Ferrostatin-1 (Fer-1) could reverse the effect of FASN
knockdown on lipid synthesis, cell viability and ferroptosis in RASFs (Figure 2E-2J). Mechanistically, FASN may promote
inflammatory cytokines expression by TLR4/MYD88/NF-κ B signaling pathway, and enhance SLC7A11 expression by
phosphorylating the STAT3 signal to suppress ferroptosis of RASFs (Figure 2K).

Conclusion: Our study found that FASN was a ferroptosis suppressor in RASFs. Silencing of FASN inhibited the abnormal
activation of RASFs by suppressing STAT3/SLC7A11 axis and the TLR4/MYD88/NF-κB signaling pathway. Target FASN
and ferroptosis may serve as a promising novel therapeutic strategy for RA.

Disclosure: Q. Cheng: None; M. chen: None; X. chen: None; Y. Xie: None; Y. Du: None; H. wu: None.

Figure 2 The role of FASN in production of inflammatory cytokines, lipid and regulation of ferroptosis on RASFs. A-B. Silencing efficiency of siRNA
targeting FASN (siFASN) was detected by qPCR (A) and Western blot (B). C. mRNA level of FASN in 3 SFs after knockdown by siRNA.
D. Expression of cytokines in SFs after transfection of siRNA to knockdown FASN. E. Representative fluorescent images of BIOIPY 493/503 lipid
statin. F. Expression of ferroptosis and lipid genes in SFs after transfection of siRNA to knockdown FASN. G. Protein abundance of FASN,
SLC7A11, Nrf2 and GPX4 in SFs after transfection of siRNA to knockdown FASN. H. Cell viability of SFs detected by a Cell Counting Kit-8.
I. Intracellular MDA levels in SFs detected by a Lipid Oxidation (MDA) Assay Kit SFs. J. Fluorescence intensity of C11-BODIPY 581/591 in SFs
detected by flow cytometry. K. Protein abundance of p-STAT3, STAT3, TLR4, PPARγ and NF-κB p65 in SFs after transfection of siRNA to knock-
down FASN. Values of P < 0.05 were considered significant.
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Background/Purpose: Fibroblast-like synoviocytes (FLS) contribute to the pathogenesis of rheumatoid arthritis (RA), espe-
cially cartilage damage and cytokine production. These cells display an aggressive phenotype in RA. Activation of the tran-
scription factor NF-κB, which is mediated by proteasome degradation of its inhibitor IκB, is a hallmark of RA. We evaluated
gene expression and the epigenetic marks of genes involved with ubiquitination in RA FLS. This process is, in part, regulated
by neddylation, which conjugates NEDD8 to the cullin (CUL)-ring E3 ubiquitin ligases (CRLs). We hypothesized that dysreg-
ulated neddylation in RA FLS contributes to the RA FLS behavior.

Methods: RA or osteoarthritis (OA) FLS lines were obtained from synovial tissues at arthroplasty and used at passage 4-8. Anal-
ysis of ubiquitination pathway epigenetic marks in RA and OA FLS was performed using public ChIPseq data. RT-qPCR and
Western blot analysis were used to assess gene and protein expression, respectively. NUB1 was overexpressed using an
expression vector encoding NUB1 isoform 2 with a CMV promoter. NF-κB activation was assessed in vitro by stimulating FLS
with IL-1β (IκBα degradation, NF-κB (p65) translocation, NF-κBreporter assay and IL6 gene expression). MLN4924
(a neddylation inhibitor) and bortezomib (a proteasome inhibitor) were used to evaluate the neddylation, NF-κB activation in RA
FLS and its migration (wound healing assay). In vivo effect of MLN4924was evaluated in the K/BxN serum transfer arthritis model.

Results: Epigenetic analysis identified an enhanced H3K27ac and H3K27me3 peaks in the promoter region of NUB1, a protein
that inhibits neddylation, in OA FLS vs RA FLS, which indicates a poised region in the former. NUB1 was constitutively
expressed by FLS and induction by IL-1β was greater in OA than RA FLS (6.6±0.5 fold and 3.4±0.8-fold increase for OA and
RA, respectively; p< 0.0001). We then explored the neddylation pathway in FLS. The ratio of neddylated CUL1 (N8-CUL1) to
non-neddylated CUL1 was lower in OA FLS than RA FLS in non-stimulated condition (0.30±0.04 and 0.40±0.09, respectively,
p=0.02). NUB1 overexpression (NUB1 OE) decreased the neddylation ratio in non-stimulated RA FLS (56% decrease, p=0.02),
decreased NF-κB nuclear translocation (30% inhibition, p=0.04), and IL-6 mRNA (58% inhibition, p=0.0007) in IL-1β stimulated
RA FLS. MLN4924 decreased the neddylation ratio of CUL1 (55% inhibition, p=0.03), NF-κB nuclear translocation (65% inhibi-
tion, p=0.04) and IL-6 mRNA (99 % inhibition, p=0.002) in IL-1β stimulated RA FLS. Administration of MLN4924 (20 mg/kg)
decreased the arthritis scores in K/BxN serum-transfer arthritis by 34% compared to vehicle alone (p≤0.0002).

Conclusion: We identified differential regulation of a novel gene, NUB1, in RA FLS after cytokine stimulation. Resultant
abnormalities in ubiquitination, NF-κB activation, and cytokine expression in RA FLS suggest that neddylation system con-
tributes to the pathogenesis of RA and regulation of neddylation could be a novel therapeutic approach.

Disclosure: S. Sendo: Eli Lilly, 5; C. R. L. Machado: Eli Lilly, 5; R. Benschop: Eli Lilly, 3; N. B. Perumal: Eli Lilly, 3;
E. Choi: None; D. Boyle: None; W. Wang: None; G. Firestein: Eli Lilly, 5.
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Background/Purpose: A hallmark of rheumatoid arthritis (RA) is the presence of anti-citrullinated protein antibodies (ACPA)
targeting neoantigens which are generated by a family of enzymes called protein-arginine deiminases (PAD). Among the five
members of the PAD family (PAD1, PAD2, PAD3, PAD4 and PAD6), PAD4 has been reported to play a key role in RA path-
ogenesis. Besides ACPA, about 25-35% of RA patients express anti-PAD4 IgG of which about 20-40% cross-react
between PAD3/PAD4 and have the potential to enhance PAD4 activity leading to more erosive disease. Although several
studies have been published on cross-sectional RA cohorts and controls, limited data is available from controlled clinical tri-
als. Consequently, the aim of this study was to evaluate the prevalence of anti-PAD2, anti-PAD3 and anti-PAD4 IgG and IgA
in a cohort of established RA patients, and the impact of treatment on antibody (Ab) levels, in the adalimumab vs. abatacept
head-to-head active RA AMPLE study (NCT00929864).

Methods: Sera from RA patients enrolled in the AMPLE trial [at baseline (n=498), and 1 year after treatment initiation
(n=218)] and from age- and sex-matched healthy controls (n=129) were tested for ACPA IgG (ImmunoscanCCPlus,
Svar, Malmö, Sweden), anti-PAD2, anti-PAD3 and anti-PAD4 IgG/IgA by a novel particle-based multi-analyte technol-
ogy [PMAT, research use only (RUO), Werfen, San Diego, US]. The manufacturer cut-off was used for ACPA, and pre-
liminary cut-offs determined with internal disease and healthy controls were used for the anti-PAD Abs. Joint erosion
(JE) data as measured by van der Heijde modified Total Sharp Score were compared with the Ab levels by Spear-
man’s correlation. Anti-PAD4 IgG results were normalized to total IgG levels for analysis of changes with treatment
by t-test.

Results: Profiling of Abs to PAD2, PAD3 and PAD4 using the preliminary cut-offs identified both IgG and IgA in RA patients
(Table 1). Except for anti-PAD2 and anti-PAD3 IgA, all other PAD autoantibodies were more prevalent in RA patients vs. the
matched controls. At baseline, the highest prevalence of Abs was found for PAD4 IgA followed by PAD4 IgG, PAD2 IgG,
PAD3 IgA, PAD3 IgG and PAD2 IgA. Twenty nine percent (145/498) of RA patients were anti-PAD4 IgG+ vs. 2/129 (1.6%)
of controls (p < 0.0001). The presence of anti-PAD4 IgG was significantly higher in ACPA+ RA patients [139/387 (35.9%)]
compared to the ACPA- group [6/117 (5.1%)] (p < 0.001, Fisher exact test). A weak correlation was observed when com-
paring anti-PAD4 IgG titers with JE and disease duration (ρ= 0.13 and 0.18, p=0.0045 and 5.1 x 10-5, respectively). Positiv-
ity for anti-PAD2, anti-PAD3 or anti-PAD4 IgG or IgA did not predict response to either adalimumab or abatacept. Anti-PAD4
IgG levels were generally stable at 1 year of both treatments, with a slight observed reduction in the adalimumab group when
normalized to total IgG.
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Conclusion: In the head-to-head adalimumab vs abatacept trial, anti-PAD4 IgG were weakly associated with JE and longer
disease duration in active RA patients, which is consistent with previous reports. Anti-PAD IgG or IgA status did not predict
response to treatment, and treatments had little to no impact on titers after 1 year.

Disclosure: N. Kumar: None; X. Chen: Bristol-Myers Squibb(BMS), 3; M. Aure: Werfen Autoimmunity, 3, 3; A. Ishii:
None; L. Martinez-Prat: Werfen, 3, 10; c. Bentow: Werfen, 3; J. Saini: Bristol-Myers Squibb(BMS), 3;M.Mahler: Wer-
fen, 3; L. Menard: Bristol-Myers Squibb(BMS), 3, 10, 11.
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Background/Purpose: Peripheral neuroimmune crosstalk plays a crucial role in the inflammatory process and bone metab-
olism in joint. Serotonin receptor HTR2A was reported to be expressed on immune cells, of which gene polymorphisms are
associated with an increased risk of developing RA and other autoimmune disease. However, the expression and regulation
of HTR2A in arthritis synovium remain poorly understood.

Methods: Differential expression of neurotransmitter receptors (NTRs) and their correlated inflammatory molecules was
identified in RA and OA synovium from public scRNA-seq dataset[1]. IHC staining of synovial tissue from RA and OA patients
was performed for validation. Expression of miRNAs potentially targeting HTR2A carried by synovial fluid extracellular vesi-
cles (EVs) was screened in low- and high-grade inflammation RA from public dataset[2] and validated by qPCR.

Table 1. Frequency of anti-PAD IgG/IgA antibodies on the RA AMPLE trial cohort and healthy controls. * Fisher exact test, A p-value of <0.05 is
considered significant; n.s.: not significant
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Results: HTR2A was expressed by 34.3% and 42.1% of fibroblasts in OA and RA synovium, while barely expressed by
synovial leukocytes. Higher level of IL-6, IFN-γ, IFN stimulated genes, chemokines including CCL2, CCL8, CCL13, CXCL9,
and CXCL12, and MMPs and VEGFB were observed on all cell types in RA joint, indicating a highly inflammatory microenvi-
ronment in RA. (Fig.1).

Correlation analysis showed positive correlation of HTR2A with IL6, CCL5, CXCL12, TNFSF11 and VEGFC expression in
fibroblast specifically as well as in all synovial cells. The strongest correlation was found between HTR2A and CXCL12
(R=0.45). Transcriptomic findings above were confirmed on the protein level with IHC staining of RA and OA synovial tissue

Figure 1. HTR2A and effectors expression pattern in joint synovial tissue of RA and OA patients. (a) Expression level and (b) positive percentage of
HTR2A in RA and OA synovial fibroblast, (c) expression level and (d) positive percentage of inflammatory molecules in RA and OA synovium. Sta-
tistical test by Mann–Whitney U test in (a) and (c), *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. Statistical test by Chi-square or Fisher’s exact
test in (b) and (d), *p < 0.05.
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from patients. There was significantly upregulated expression of HTR2A on RA whole synovial tissue level and fibroblast
level. Increased expression of IL-6 and CXCL12 was also found in RA synovial tissue (Fig.2).

Figure 2. Inflammatory correlation and miRNA regulation of HTR2A in arthritis joints. (a) Heatmap showing correlation between HTR2A and
inflammatory molecules using Pearson correlation. (b) Significant correlation plot between HTR2A and representative inflammatory molecules
in fibroblast or all synovial cells. (c) 40x field view and quantification of immunohistochemical staining of HTR2A, IL6 and CXCL12 in synovial
tissue of RA (n=5) and OA (n=4) patients, p values were calculated by Mann–Whitney U test, *p < 0.05, **p < 0.01, ***p < 0.001, ****p
< 0.0001.
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To investigate what could regulate the different HTR2A expression in RA and OA, we examined the content of EVs derived
from RA and OA synovial fluid. Integrated with public RNAseq data, TargetScan and RNAhybrid prediction, 6 miRNAs pre-
dicted to regulate HTR2A expression, miRNA-23b-3p, miR-23b-5p, miR-214-3p, miR-3120-5P, miR-615-3p, and miR-
4508, were significantly lower in RA EVs. A trend of lower expression of these 6 miRNAs was demonstrated by qPCR (Fig.3).

Conclusion: A neurotransmitter receptor of serotonin, HTR2A, was enriched in rheumatoid arthritis (RA) synovial fibroblast
and positively correlated with inflammation. 6 miRNAs targeting HTR2A were decreased in RA synovial fluid EVs comparing
to osteoarthritis. HTR2A may contribute to inflammation and RA pathogenesis, and miRNAs targeting HTR2A might offer
new therapeutic strategies to alleviate inflammation in RA.

Disclosure: C. Xiang: None; S. Hong: None; B. Zhao: None; H. Pi: None; F. Du: None; X. Lu: None; Y. Tang: None;
N. Shen: None; C. Yang: None; R. Wang: None.
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Background/Purpose: Several metabolic pathways have been implicated in rheumatoid arthritis fibroblast-like synovio-
cytes (RA FLS) aggressive phenotype1,2. Here, we aimed to analyse the full spectrum of metabolic alterations associated
with RA by performing untargeted metabolomics using mass spectrometry in RA FLS vs. non-inflamed (NI) FLS.

Figure 3. miRNAs targeting HTR2A carried by synovial fluid EVs. (a) Venn diagram of miRNAs targeting HTR2A. miRNAs predicted by TargetScan
(orange) and RNAhybrid (green) databases, and miRNAs lowly expressed in high-inflammation RA synovial fluid EVs (blue). (b) miRNAs were
extracted from OA(n=7) and RA(n=4) synovial fluid EVs, and the expression of 6 miRNAs targeting for HTR2A were validated by qPCR. p values
were calculated by t-test. *p < 0.05, **p < 0.01, ***p < 0.001.
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Methods: Ten RA FLS were obtained from synovial tissue specimens from patients with RA undergoing joint replacement
surgery. Seven NI FLS were obtained from patients with no previous history of arthritis, undergoing diagnostic arthroscopy
due to previous injury that occurred over 2 months prior to the operation. We collected primary RA and NI FLS culture
extracts and untargeted annotated metabolomics were performed using liquid chromatography coupled to quadrupole
time-of-flight mass spectrometry (Figure 1A).

Results: Peak intensities of 138 annotated metabolites were acquired. Metabolomics analysis revealed a distinct metabolic
fingerprint between RA and NI FLS as illustrated by hierarchical clustering shown as heatmap, and partial least squares - dis-
criminant analysis (Figure 1B, C). A volcano plot combining fold change analysis and Mann-Whitney test revealed

Figure 1: FLS metabolomics analysis. A. Experimental set up overview. B. Clustering result shown as heatmap. Distance measure using Euclidean
distance, and clustering algorithm using Ward’s linkage. Samples are shown on the x axis, while metabolites are shown on the y axis. C. Partial
least squares - discriminant analysis showing the 2-D scores plot between principal component 1 and 2. Each dot represents a sample. The cycles
show the 95% confidence interval. D. Enriched metabolites by volcano plot defined as fold change (x) ≥1.5 and Mann-Whitney test p-value
(y) <0.05. The red dots represent acylcarnitines. E. Dot plots of the peak intensities of three selected acylcarnitines and L-carnitine in NI RA FLS.
Mann-Whitney test was performed. p<0.05 was signified with *, p<0.01 with **, and p<0.001 with ***. F. ROC curves of three selected acylcarni-
tines and L-carnitine. Sensitivity is on the y-axis, and the specificity on the x-axis. Abbreviations: RA, rheumatoid arthritis; NI, non-inflamed; FLS,
fibroblast-like synoviocytes; LC-QTOF-MS, liquid chromatography coupled to quadrupole time-of-flight mass spectrometry; PLS-DA, partial least
squares - discriminant analysis; AUC, area-under-the-curve.
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18 metabolites having different levels in RA and NI FLS; 13 were enriched in RA FLS, while five were enriched in NI FLS
(Figure 1D). Of the 13 metabolites enriched in RA FLS, 12 were acylcarnitines (Figure 1E, F).

Conclusion: RA FLS show an accumulation of acylcarnitines compared to NI FLS, which suggests an involvement of lipid
metabolism in RA pathophysiology. Further studies are needed to understand this phenomenon and to determine if acylcar-
nitine accumulation in FLS contributes to FLS dysfunction in RA.

Disclosure: G. Vasileiadis: None; A. Hultgård Ekwall: AbbVie/Abbott, 1, 2, Boehringer-Ingelheim, 6, Pfizer, 1;
R. Sureshkumar: None;M. Guma: Genentech, 5, Gilead, 5, Novartis, 5, Pfizer, 5; A. Rudin: AstraZeneca, 12, financial
support; Y. Zhang: None; C. Maglio: None.
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Background/Purpose: Rheumatoid factors (RFs), polyreactive antibodies canonically known to bind two conformational
epitopes of IgG, are a hallmark of rheumatoid arthritis but also can arise in other inflammatory conditions and infections. In
turn, infections, such as respiratory infections, correlate with rheumatoid arthritis development, but the mechanisms are
unclear. Recently, RF reactivity in rheumatoid arthritis, and not in other autoimmune diseases, was found to include citrulli-
nated and homocitrullinated IgG epitopes as well as thousands of citrullinated and homocitrullinated antigens targeted by
anti-citrullinated protein antibodies. Specific epitopes recognized by infection-induced RFs remain undefined. The purpose
of this study was to evaluate the reactivity of RFs induced in a primary immune response in adults to better understand
how a viral infection might lead to loss of immune tolerance and rheumatoid arthritis.

Methods: Clinical data and sera were obtained from adults five weeks post-COVID-19 (positive SARS-CoV-2 test in the
spring of 2020) or the following subjects with no past COVID-19: rheumatoid arthritis, Sjögren’s disease, lupus, smokers,
and age- and sex-matched controls. Sera were used in a high density peptide array to evaluate IgA, IgM, and IgG binding
to all possible 16 amino acid peptides derived from human IgG1-4 and the proteomes and proteins of several viruses includ-
ing SARS-CoV-2 with results confirmed by ELISA. Antibodies were purified to evaluate cross-reactivity by ELISA. Data were
analyzed by Kruskal-Wallis with Dunn’s multiple comparisons tests, Mann-Whitney test, Wilcoxon matched-pairs signed
rank test, and MixTwice.

Results: We identified three novel IgG epitopes (IgG1-131, IgG1-238, IgG1-293) bound by antibodies in COVID-19 but not
rheumatoid arthritis, Sjögren’s disease, lupus, smokers, or controls. In contrast, a hinge peptide, IgG1-104, was recognized
by rheumatoid arthritis and Sjögren’s disease antibodies. A polyreactive IgM-RF bound IgG1-131, IgG1-238, and many viral
peptides with a tripeptide motif, as well as IgG Fc and SARS-CoV-2 spike proteins. In contrast, a previously identified rheuma-
toid arthritis-specific RF that binds homocitrullinated IgG1-219 recognized IgG Fc, but not motif-containing peptides or spike.
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Conclusion: RFs are not a single entity in multiple diseases, but rather have disease-specific IgG reactivity and unique poly-
reactivities that reflect the broader immune response. Moreover, virus-induced, motif-driven polyreactivity, as opposed to
molecular mimicry among a small number of antigens, can drive autoreactivity against IgG. These findings provide new
insights into how viral infection may trigger immune tolerance loss with potential implications for rheumatoid arthritis and mil-
lions of people post-COVID-19.

Disclosure: M. Amjadi: None; M. Parker: JangoBio, 3; Z. Zheng: Google, 3; A. Robbins: None; M. Denny: None;
S. McCoy: Bristol-Myers Squibb(BMS), 2, Horizon, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra, 2, Target RWE, 2;
I. Ong: None; M. Shelef: None.
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Background/Purpose: The synovial lining of rheumatoid arthritis (RA) is formed by a network of fibroblast-like synoviocytes
(FLS). Cadherins are type I transmembrane proteins and participate in FLS cell-to-cell contacts, particularly cadherin 11.
Unbiased profiling of cadherin expression in FLS using epigenetic data identified cadherin 6 (CDH6) as a gene of interest in
RA FLS. CDH6, which is a type II cadherin, has mainly been studied in oncology where high expression is associated with
cancer progression and invasion. CDH6 in FLS could regulate similar functions in RA. To understand the diverse functions
of CDH6 in FLS, we analyzed its cellular distribution in synovial tissue.

Methods: RA and osteoarthritis (OA) synovial tissue (n=6 each) were obtained at arthroplasty. RA FLS and OA FLS lines
(n=6 each) were derived from enzymatically dispersed synovial tissue and used from passages 5-7. Western blot analysis
was used for protein quantification with anti-CDH6 antibody and was normalized to GAPDH. The distribution of CDH6 in
FLS and synovial tissue was evaluated by immunofluorescence and confocal microscopy.

Figure 1. CDH6 expression in RA FLS and RA synovium. We performed confocal microscopy to determine if CDH6 is present in the synovial lining
and its distribution in RA FLS. A) Representative image of RA FLS with anti-CDH6 (red) and DAPI (blue). CDH6 is found in the cytoplasm, peri-
nuclear regions, nucleus, and the cell membrane. B) Representative image of RA synovium with anti-CDH6 (red) and -CD68 (green) (macrophage)
antibodies show lining and sublining expression of CDH6, most likely in FLS (solid white arrow) and lining macrophages (open white arrow).
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Results: Initial immunofluorescence studies of RA synovial tissue revealed abundant CDH6 in the intimal lining. Using anti-
CD68 and anti-CDH6 antibodies in double stained tissues, we observed CDH6 expression in lining macrophages and fibro-
blasts. CDH6 was also expressed to a lesser degree in the sublining, particularly in the perivascular regions and included
macrophages and non-macrophages (Figure 1). A similar distribution of CDH6 protein was observed in OA synovium and
suggests that CDH6 is an important component in the synovial architecture. Because FLS reside in the intimal lining and
were strongly CDH6 positive, we explored the expression and distribution of CDH6 in cultured FLS. Western blots showed
that expression is higher in RA than OA FLS (1.2±0.01 vs 0.1±0.01 OD, p=0.03; n=4 each). Using immunostaining, expres-
sion was higher in FLS cultured at higher cell density and was �2-fold higher in confluent vs. non-confluent cultures. Thus,
CDH6 might be regulated, in part, by cell-cell contact. More intriguing, confocal microscopy showed significant expression
of CDH6 protein in the cytoplasm, peri-nuclear regions, and nucleus in addition to the cell membrane.

Conclusion: CDH6 is expressed in synovial lining and sublining fibroblasts and macrophages. The striking intracellular dis-
tribution suggests additional functions beyond adhesion and homotypic aggregation, such as signalling and regulation of
gene transcription. Thus, CDH6 has similarities to E-Cadherin, which also localizes to intracellular structures and participates
in biologic functions. Our data suggest for the first time that CDH6 might have multiple functions in FLS that contribute to its
pathogenic behaviour.

Disclosure: C. R. L. Machado: Eli Lilly, 5; D. Boyle: None; N. B. Perumal: Eli Lilly, 3; R. J. Benschop: Eli Lilly and
Company, 3, 11; G. Firestein: Eli Lilly, 5.
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Background/Purpose: A subset of human FoxP3+ regulatory T (Treg) cells expresses CD39 (Treg39+) and hydrolyses pro-
inflammatory adenine nucleotides released at inflammatory foci, rendering the antiinflamatory adenosine. Methotrexate
(MTX), inhibiting AICAR transformylase, enhances the extracellular release of adenine nucleotides and may cooperate with
Treg39+ cells to control inflammation. Therefore we examined whether Treg cells may help predict the response to MTX
independently of clinical parameters.

Methods: PBMCs from 82 ERA patients (duration < 24 weeks) and 82 healthy controls (HCs) were examined by cytometry
to assess the frequency of CD4+CD25+CD127-FopxP3+ [total circulating Treg (cTreg)] and CD4+CD27+CD127-FoxP3+-
CD39+ Treg [circulating Treg39+ (cTreg39+)]. PBMCs from 40 patients were reexamined 12 months (12m) after initiating
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MTX. Disease activity was assessed by DAS28-ESR. High, moderate or low disease activity (HDA, MDA, LDA) were defined
as a DAS28>5.1, >3.2 and ≤ 5.1, or DAS28 ≤ 3.2, respectively.

Results: As compared with HC, ERA patients showed an increased baseline (0 months, 0m) frequency (fr.) of cTreg with
increased proportions of cTreg39+ cells. Patients who attained LDA 12m after initiating MTX had significantly higher 0m
fr. of cTreg [logistic regression OR 7.18 (95% CI, 3.26-21.75); ROC AUC 0.93 (0.87-0.99), p< 0.0001] and cTreg39+ cells
[OR 1.55 (1.29-2.10); AUC 0.97 (0.95-1.0), p< 0.0001], as compared with those who did not; multiple regression indicated
that this was independent of age, 0m disease activity, RF or ACPA titres. The baseline cutoff fr. for 12m LDA was cTreg
>7.8% [sensitivity (S) 0.82, specificity (Sp) 0.91%] and cTreg39+ > 42.0% (S 90.4, Sp 96.8%). We next analyzed separately
patients who had presented with 0m-HDA (n=44), 0m-MDA (n=34) or 0m-LDA (n=4). The number of patients who attained
12m LDA was 23 (52%) in the 0m-HDA, 24 (71%) in the 0m-MDA and 4 (100%) in the 0m-LDA group. Interestingly, in either
the 0m-HDA or the 0m-MDA group, the basal Treg and Treg39+ cell fr. significantly correlated with the ΔDAS28, and were
good predictors of 12m-LDA [Treg OR for 0m-HDA = 2.60 (1.50-5.35), AUC 0.81 (0.68-0.94), p< 0.0005; Treg OR for 0m-
MDA = 3.03 (1.55-8.50), AUC 0.88 (0.77-0.99), p< 0.0005; Treg39+ OR for 0m-HDA = 1.79 (1.27-3.90), AUC 0.97
(0.91-1.0), p< 0.0001; Treg39+ OR for 0m-MDA = 1.49 (1.18-2.31), AUC 0.95 (0.87-1.0), p< 0.0001]. After removing the
seronegative patients from the 0m-HDA (n=9, 20%) or the 0m-MDA (n=6, 18%) groups, the relation of the basal Treg or
Treg39+ cell fr. with the response to MTX did not vary. The small number of patients who presented with 0m-LDA (n=4)
did not allow further analysis of this group. At 12m, patients demonstrated a significant reduction of cTreg and cTreg39+
with no variation observed in HC, and differences between HC and ERA were no longer apparent, likely reflecting the 0m
upregulation of the genetically determined CD39 expression levels; of note, the 12m cTreg [OR 3.19 (1.68-8.0)] and
cTreg39+ [OR 1.31 (1.13-1.80)] cell fr. remained associated with LDA.

Conclusion: The baseline cTreg39+ fr. in untreated ERA predicts the clinical response to MTX across baseline disease
activity strata, and facilitates the development of precision medicine strategies.

Disclosure: M. Miranda-Carus: Bristol-Myers Squibb(BMS), 5, Gebro Pharma, 5; B. Nieto-Carvalhal: None;
A. Villalba: None; L. Nuño: None; M. Benito-Miguel: None; M. Novella-Navarro: Galapagos, 6, Janssen, 5, 6, Lilly,
5, 6, UCB, 5, 6; I. Monjo: Amgen, 6, Gedeon Richter, 6, Janssen, 6, Novartis, 6, Roche, 6, UCB, 6; D. Peiteado: None;
S. García-Carazo: None; A. Balsa: AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5, 6, Merck/
MSD, 1, 5, Novartis, 5, Pfizer, 1, 5, 6, UCB, 1, 5, 6.
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Background/Purpose: Usefulness of quantitative assessment of synovial vascularity in ultrasound (US) imaging in patients
with active RA and PsA (peripheral arthritis). Additionally the assessment of vascularity index (INDEX%) dependency on
immunological markers such as rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA) were assessed.The
last aim of the study was to examine whether patients with high active peripheral PsA differ in the severity of synovial conges-
tion from patients with high RA activity.

Methods: A total of n=80 patients were included into the study, n=60 with RA and n=20 PsA. Majority of them (for both
group) were female (n=53.66.25%). Laboratory variables were assessed: RF (IU/ML units), ACPA (U/ML), ESR (mm/hour)
and C-reactive protein (CRP;MG/L); disease activity were assessed by DAS 28(ESR) and simplified disease activity score
(SDAI). The power doppler US (PDUS) was performed with assessment of a) the degree of the synovial membrane vascular-
ization (from 0 to 4 grade); the following scores were used in the assessment: 0- no signs of synovial flow, 1- isolated signals
in hypertrophied synovium, 2-vessels occupy less than 50% of hypertrophied membrane area synovitis, 3- inflammation
affects over 50% of the examined area; b) vascularity index measured by PDUS index (INDEX%) in the ROI (region of interest)
frame (figure 1). All patients underwent examination using the same US machine and by the same specialist in radiology and
imaging diagnostics.

Results: Disease activity for RA and PsA patients was between 4.8- 8.3 with DAS28 and 23-183 with SDAI. The hypothesis
of a positive correlation between the concentration of ACPA and INDEX% in RA group was confirmed however it was a week
positivity(r=0.26) but such correlation between RF and INDEX% was not confirmed (r=0.03). ESR, CRP, DAS 28(ESR) and
SDAI did not correlate significantly with the value of INDEX%. What was expected the strong positivity (r=0.56) was between
SDAI and DAS28 results. Interestingly there was no correlation between DAS 28, SDAI and INDEX %, probably because all
of patients from both groups had high disease activity.

Conclusion: Positive correlation between the concentration of ACPA and INDEX% value indicating that ACPA may be a
prognostic factor for vascularization of the synovial membrane in patients with RA. No such correlation was confirmed for
RF. Taken together obtained results pointed to ACPA as more important for synovial inflammatory activity in
RA. Vascularity of synovial membrane assesed by INDEX%compared between RA and PsA group was equally high, despite
the difference in RF and ACPA indicating that the presence of other cytokines is more involved in the development of synovial
inflammation in PsA. The quantitative US assessment of synovial vascularity is a useful tool in comparative studies and may
have a significant advantage over a qualitative study after expanding the study groups with different degrees of inflammatory
activity in the synovium.

Synovial membrane with active inflammation (vascularization) and region of interest frame indicated.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with the presence of autoantibodies being the anti-
citrullinated protein antibodies (ACPAs) the hallmark as they are present in almost 70% of patients with established
RA. However, despite the high diagnostic value of ACPA, the sensitivity in early RA of the most common tests used in clinics
is between 60-70% in newly diagnosed RA. Besides, ACPA-negative patients, who constitute up to one-third of patients
with RA, entails a challenge for early diagnosis. The fact that not all RA patients are ACPA-positive means that there is a need
for additional biomarkers including autoantibodies that may help to diagnose RA patients at an early stage.

Interestingly, ACPA-positive RA patients also display a different etiology and disease course compared to ACPA-negative
patients. Therefore, an increased knowledge about the presence of other circulating autoantibodies related with early RA
is needed to improve its diagnosis, specifically for ACPA-negative patients, and to better understand the pathogenic mech-
anisms underlying the different RA subsets.

Herein we aimed to search for plasma autoantibodies associated with ACPA status that could be useful to define clinical
phenotypes in early RA.

Methods: The autoantibody repertoire of 80 ACPA-negative and 80 ACPA-positive early RA subjects from the Swedish
population-based Epidemiological Investigation of RA (EIRA) cohort was screened using a targeted suspension bead array built
on protein fragments earlier described as autoimmunity targets. Four autoantibodies were validated in another set of EIRA sam-
ples containing 317 ACPA-positive, 302 ACPA-negative and 372 age- and sex-matched controls. The relationship between the
four autoantibodies and lung abnormalities on high-resolution computed tomography was also examined in 93 early RA
patients. Association between the autoantibodies and clinical features was assessed by logistic regression analysis.

Results: IgG autoantibody levels towards anosmin-1 (ANOS-1) and towards muscle related coiled-coil protein (MURC) were
significantly increased in ACPA-positive subjects compared to ACPA-negative and controls, and associated with ACPA sta-
tus (OR=3.02; 95% CI 1.86 to 4.89; and OR=1.86; 95% CI 1.16 to 2.97, respectively). IgG autoantibody levels towards dual
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specificity mitogen-activated protein kinase kinase 6 (MAP2K6), and testis-specific Y-encoded-like protein 4 (TSPYL4) were
increased in the ACPA-negative subjects compared to ACPA-positive and controls. IgG anti-TSPYL4 was also significantly
associated with ACPA-negative status (OR=0.41;95%CI 0.19 to 0.89). IgG anti-ANOS1 was associated with the smoking
habit (OR=2.11;95% CI 1.22 to 3.67) and IgG anti-MURC with the presence of the shared-epitope (OR=1.95;95% CI 1.11
to 3.46). Regarding lung abnormalities, the presence of IgG anti-TSPYL4 was associated with a less prevalence of infiltrates
(OR=0.11;95% CI 0.01 to 0.86), and IgG anti-MAP2K6 with less fibrosis (RR=0.85;95% CI 0.77 to 0.94).

Conclusion: Our data suggest that these four autoantibodies may be potentially useful to define clinical phenotypes of RA.
Validation in other early RA sample cohorts is needed.

Disclosure: L. Lourido: None; V. Joshua: None; M. Hansson: None; R. Sjöberg: None; E. Pin: None; C. Ruiz-
Romero: None; P. Nilsson: None; L. Klareskog: None; F. Blanco: None.

Figure 1. IgG immunoreactivity to Anosmin-1 (panel A), Muscle restricted coiled-coil protein (MURC) (panel B), Dual specificity mitogen-activated
protein kinase kinase 6 (MAP2K6) (panel C) and Testis-specific Y-encoded-like protein 4 (TSPYL4) (panel D) in the screening sample set and in
the validation sample set. Bar plots represent mean and standard deviation of the levels of autoantibodies measured in median fluorescence inten-
sity (MFI).
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Background/Purpose: Fibroblasts are key effector cells in rheumatoid arthritis (RA) underpinning joint inflammation and
damage. Synovial tissue fibroblasts are heterogenous and acquire pathogenic cell states that either drive inflammation or tis-
sue damage. However, the molecular mechanisms underpinning fibroblast heterogeneity and pathogenicity are poorly
understood.

Methods: To identify key regulators of fibroblast behaviour, we performed combined scRNAseq and scATACseq analysis of
synovial fibroblasts from the serum transfer induced arthritis model in mice and compared these data to additional scRNA-
seq data from collagen induced arthritis and antigen induces arthritis models. Ongoing validation is being performed using
multiplex imaging, spatial transcriptomics (10x Visium platform), conditionally inactivating Runx1 in murine fibroblasts, lenti-
viral gain of function, pharmacologicalinhibition and ChIP-Seq.

Figure 1. Runx1 expression is associated with sublining synovial fibroblast pathogenicity. (A) scRNAseq pseudotime trajectory of murine synovial
fibroblasts (pericytes, sublining fibroblasts and lining layer fibroblasts). (B) scATACseq annotation and Runx1 motif activity in synovial fibroblasts.
(C) scATACseq Runx1motif activity and scRNAseq Runx1 expression across STIA (serum transfer induced arthritis) timepoints. (D) Runx1 expres-
sion in remission and active RA patients (Data from Alivernini et al., 2020).
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Results: We identifiedRunt-related transcription factor 1(Runx1) expression (scRNAseq) and motif activity (scATACseq)
to be highly specific to sub-lining synovial fibroblasts which have been implicated in driving synovial inflammation (Fig. 1A,
B). Runx1 motif activity and gene expression were also found to be upregulated during joint inflammation in mice and in
patients with RA and active joint inflammation, compared to those patients in clinical remission (Fig. 1C, D). Further analysis
of publicly available data from RA synovium showed robust RUNX1 expression in synovial fibroblasts (Fig. 2A). Multiplex
imaging showed RUNX1 to be enriched in perivascular fibroblasts compared to interstitial fibroblasts. Furthermore, RUNX1
expression was increased in perivascular fibroblasts in active RA compared to early RA (Fig. 2B, C). We next confirmed that
RUNX1 expression in synovial fibroblasts is controlled by inflammatory stimuli using confocal imaging and analysis of publicly
available Hi-C data. Examining publicly available ATAC-Seq data as well as coexpression analysis using spatial transcrip-
tomics and scRNAseq data from murine models of arthritis highlighted several direct RUNX1 target genes. We are now per-
forming functional experiments to validate RUNX1 targets to explore how RUNX1 regulates fibroblast pathogenicity.

Conclusion: Our analysis identifies RUNX1 as a novel regulator of disease associated, synovial fibroblast behaviour in
inflammatory arthritis and a potential novel therapeutic target to modulate fibroblast-driven pathology in RA.

References: Zhang F et al. Nat Immunol. 2019. PMCID: PMC6602051. Alivernini S et al. Nat Med. 2020 Aug. PMID:
32601335.

Disclosure: C. Mahony: None; S. Kemble: None; P. Chin: None; C. Prada: Novo nordisk, 3; A. Hackland: None;
P. Reis-Nisa: None; L. Marsh: None; P. Keane: None; C. Bonifer: None; C. Buckley: Bristol-Myers Squibb(BMS),
5, Mestag, 11; S. Sansom: None; M. Coles: None; A. Croft: None.
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Methotrexate Augments the Release of Granulocyte-macrophage
Colony-stimulating Factor from Activated Rheumatoid Arthritis
Fibroblast-like Synoviocytes - Possible Consequences for Persistence of
Joint Inflammation
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1University of Gothenburg, Gothenburg, Sweden, 2Department of Rheumatology and Inflammation research,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden, 3University of Gothenburg, Kullavik, Sweden

Figure 2. RUNX1 expression is associated with sublining synovial fibroblasts and is increased in active RA. (A) RUNX1 expression across synovial
cells (Data from Zhang et al., 2019). SL fibro: sublining fibroblast. (B) Examples of multiplexed immunofluorescence images of synovial tissue and
cellular segmentation to quantify fluorescence. Fib: fibroblasts; vasc: vasculature; peri vasc fibroblasts: perivascular fibroblasts.
(C) Immunofluorescence staining and quantification of PDGFRA and RUNX1 expression on synovial tissue from early and established RA patients
in perivascular and interstitial fibroblasts.
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Background/Purpose: Activated fibroblast-like synoviocytes (FLS) are important mediators of synovitis and structural dam-
age in rheumatoid arthritis (RA)[1]. Granulocyte-macrophage colony-stimulating factor (GM-CSF, encoded by the CSF2
gene) is released from activated RA-FLS and promotes the production of pro-inflammatory cytokines from macrophages,

Primary RA-FLS were pre-treated with MTX, TOFA, or vehicle at 1-2,5 uM for 24 hours followed by stimulation with 20 ng/mL PDGF-BB and
2 ng/mL IL-1beta in medium with the drug or vehicle for 48 hours and finally processed for RNAseq. Vulcano plots show significantly DE genes
by DESeq2 (p≤0.05) for MTX (A) and TOFA (B) vs untreated control. Venn diagram demonstrate effects of MTX (C) and TOFA (D) on RA risk genes
identified by Genome wide association studies. Ingenuity Pathway Analysis revealed the five most significant pathways for MTX (E) and TOFA (F).
Effects of MTX and TOFA on a core set of RA-associated FLS-expressed genes are demonstrated in G and H respectively. *Adjusted p ≤ 0.05, **p
≤ 0.01, ***p ≤ 0.001 (Benjamini-Hochberg).
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which in turn activates FLS creating a viscous cycle[2]. We investigated the effects of anti-rheumatic drugs on gene expres-
sion, in particular RA risk genes such as CSF2, in activated RA-FLS, and on cytokine release from RA synoviocyte cultures.

Methods: Primary FLS were established from synovial tissue collected from patients with RA undergoing arthroplasty or
synovial biopsy. FLS were pre-treated with methotrexate (MTX), tofacitinib (TOFA, janus kinase inhibitor), zimlovisertib
(IRAK4 inhibitor) or vehicle followed by stimulation with platelet-derived growth factor (PDGF) and interleukin-1β (IL-1β) for
24-72 hours (Fig.1, top). An RA ex-vivo synovial bioassay was performed according to Kuo et al.[3]. Cells were collected
for RNAseq or qPCR, and supernatants were analyzed for protein concentrations using Bio-Plex assay.

Results: MTX demonstrated an overall activation of gene expression in PDGF+IL-1β stimulated RA-FLS compared to
untreated (6350 differentially expressed (DE) genes), and to TOFA treated (970 DE genes) samples (Fig. 1A-B). MTX had a
greater effect on RA risk genes (35 % DE in MTX vs CON) compared to TOFA (10 % DE in TOFA vs CON) (Fig.1C-D). Path-
way analysis showed largest effects onMolecular mechanisms of cancer (MTX) and Interferon signaling (TOFA) respectively
(Fig. 1E-F). Targeted analysis revealed that MTX in addition to the known induction of CDKN1A (p21)[4], profoundly
increased CSF2, IL1A and TGFA expression compared to control treated activated FLS (Fig.1G). TOFA reduced IL6 and
CXCL10 expression as expected (Fig.1H). RNAseq data were confirmed by qPCR and on protein level in FLS supernatants
(Fig.2A-B). Furthermore, MTX induced CSF2 expression also in unstimulated RA-FLS (Fig.2C). IRAK4i could not prevent the

Primary RA-FLS were pre-treated, stimulated and treated as outlined according to experimental design in figure 1. Graphs show fold change to
untreated control by qPCR. A) Expression of RA-associated genes in stimulated RA-FLS treated with MTX (red bars) and TOFA (blue bars). B)
GM-CSF concentration by Bio-Plex assay in supernatants of cells in A). C) Time course of CSF2 expression in MTX treated unstimulated RA-
FLS. D) CSF2 expression in MTX, zimlovisertib (IRAK4i) or combination treated stimulated RA-FLS. E) Work flow of RA ex-vivo synovial bioassay.
F) Induction of CSF2 expression by MTX and G) expression of IL-1beta in synoviocyte cultures (Bio-Assay) treated with MTX (red) and TOFA (blue).
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increased GM-CSF expression by MTX in stimulated RA-FLS (Fig.2D). MTX induced CSF2 expression in RA ex-vivo synovial
cultures (Fig. 2E-F) and failed to reduce IL-1β expression as opposed to TOFA (Fig.2G).

Conclusion: Methotrexate treatment augments the release of GM-CSF from RA-FLS and leads to sustained cytokine pro-
duction from synoviocytes. This off-target effect might contribute to the persistence of synovitis.

Disclosure: B. Bergström: None; T. Selldén: None; M. Bollmann: None; M. Svensson: None; A. Hultgård Ekwall:
AbbVie/Abbott, 1, 2, Boehringer-Ingelheim, 6, Pfizer, 1.
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Background/Purpose: Recent evidence suggests that innate lymphoid cells (ILCs) might be involved in rheumatoid arthritis
(RA) pathogenesis and individuals at risk of RA exhibited an increased frequency of ILC1 (Rodríguez-Carrio J, Arthritis Rheu-
matol. 2017). JAK3 participates in ILC1 and ILC3 differentiation. Tofacitinib and JAK3 inhibitor, PF-06651600, impair the
ability of human intraepithelial ILC1 to produce IFN-γ and the proliferation of ILC1 and ILC3 (Robinette ML, Mucosal immu-
nology. 2018). Our study aims to evaluate the effects of tofacitinib on ILC1 and ILC3 expansion and function in RA.

Methods: Twenty RA patients, who fulfilled the ACR/EULAR RA classification criteria, with active disease, naive to biological
agents, were enrolled and started tofacitinib. The study was complied with the Declaration of Helsinki and was approved by
the local Ethical Committee. Ten healthy donors (HD) matched for age and sex were also enrolled. Peripheral blood

Figure 1: ILCs, ILC1, ILC3 frequencies at T0 and T1 A. Peripheral total ILCs frequency in HD and RA patients at T0 and T1; **p <0,01. B. Frequency
of ILC1 and ILC3 in HD and RA patients at T0 and T1; **p <0,01, *p <0,05.
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mononuclear cells (PBMCs) collected before (T0) and three months after therapy (T1), were cultured to evaluate ILC1 and
ILC3 frequencies and the respective production of IFN-γ and IL-17 by flow cytometry analysis. PBMCs of RA patients were
in vitro cultured for 48 hours with tofacitinib at increasing concentrations (25nM, 100nMand 400nM) to evaluate the dose
effects of tofacitinib on ILCs frequencies. Role of the Study Sponsor: Research was supported by an unrestricted grant by
Pfizer.

Results: At T0, RA patients showed a significant expansion of peripheral total ILCs and ILC1 (Lin-, CD127+, CD117-, Tbet+)
but not ILC3 (Lin-, CD127+, CD117+, RoR γt+), compared to HD. After three months of therapy the overall ILCsfrequency
was significantly reduced in RA (Figure 1). Specifically, ILC1 frequency was significantly decreased in association with the
reduction of transcriptional factor T-bet expression as well as the ILC1 ability to release IFN-γ (Figure 2). Instead, for ILC3
not significant modifications in frequency, RoR γt expression andIL-17 production were detected at T1. In vitro treatment
of PBMCs with increasing concentrations of tofacitinib demonstrated a dose-dependent reduction in the frequency of ILCs
compared to untreated cells. In particular, ILC1s resulted more affected, by the in vitro treatment, both in terms of frequency
and transcription factors expressioncompared to ILC3, supporting our ex vivo results (Figure 3).

Conclusion: Our preliminary results demonstrate that tofacitinib modulates the innate immune response by reducing the
frequency of ILC1 cells and their production of IFN- γ.

Disclosure: L. La Barbera: None; M. Lo Pizzo: None; C. Rizzo: None; L. Mohammadnezhad: None; f. Camarda:
None; F. Ciccia: None; G. Guggino: None.

Figure 2: ILC1 functional activity at T0 and T1 A. Box plot showing comparison between median values of T-bet MFI for HD and RA patients at T0
and T1; **p <0,01, *p <0,05. B. IFNγ production by ILC1s in HD and RA patients at T0 and T1.

Figure 3: Effects on ILCs frequency of in vitro tofacitinib treatment A. Total ILCs frequency B. Frequency of ILC1 C. Box plot showing MFI expres-
sion of Tbet on ILC1s
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specific T Cells in Patients with Rheumatoid Arthritis and Healthy
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Institute, Seattle, WA, 2Benaroya Research Institute at Virginia Mason, Seattle, WA
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Background/Purpose: Single-cell analysis has emerged as a powerful tool for investigating the transcriptomics and T-cell
receptor (TCR) diversity in patients with rheumatoid arthritis (RA). However, there is limited information on the specificities,
immunophenotype, and TCR diversity of antigen-specific T cells in RA using single-cell RNA sequencing (scRNA-seq). To
address this knowledge gap, we conducted a pilot study to demonstrate the applicability of 10x single-cell sequencing for
studying antigen-specific T cells.

Methods: Peripheral blood mononuclear cells (PBMC) were from patients with seropositive RA (n=3) and healthy control
(HC) subjects (n=2). All individuals were HLA DRB1*0401 or 0404. Using an activation-induced marker (AIM) assay, PBMC
were stimulated overnight with a pool of peptides derived from RA antigens (Table 1) or a peptide pool for viral antigens
(CFEX). CD4+CD154+ and CD8+CD137+ cells were isolated to obtain paired scRNA-seq, cellular indexing of transcrip-
tomes and epitopes by sequencing (CITE-seq), and TCR repertoire data. Specifically, we isolated RA antigen-specific T

Table1 RA peptide pool.
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cells, CEFX antigen-specific T cells, and general CD3 T cells from the same subjects (Figure 1). The sorted cells were stained
with the TotalSeq Human Universal Cocktail (BioLegend), hashtagged, and the captured single cells sequenced using the
droplet-based 10x Chromium platform. Cell projection and graph-based clustering were performed using the Seurat
package.

Results: A total of 11,053 cells, 6464 from RA and 4589 from HC subjects, were subjected to high-quality scRNA-seq anal-
ysis. Utilizing a graph-based clustering approach, we identified seven distinct clusters of cells, representing both RA and HC,
which were visualized through integrated UMAPs< ![if !supportAnnotations] >[VG1]< ![endif] > combining multimodal data.
Overlaying hashtags to the UMAP suggests that RA and CEFX T cells mostly mapped to cluster 4. Differential gene expres-
sion analysis and antibody expression of established lineage markers revealed that cells in cluster 4 express high levels of
activation markers including CD71, CD28, CD38, HLA-DR and KLRG1, transcription factors including NR4A1, HLA-A,
HLA-B and IFNG, and translation initiation factorEIF5A and EIF1. We applied a similar graph-based clustering method to
RA and CEFX antigen-reactive T cells, leading to the identification of four major clusters: a cytotoxic CD8+ T cells (cluster
0), exhausted CD8+ T cells (cluster 1), activated CD4+ T cells (cluster 2), and IFN I signature CD4+ T cells (cluster 3). We
observed high-quality TCR sequences in over 90% of the captured cells from each subject and significant private clonal
expansions, with CD8 RA antigen-specific T cells displaying a higher degree of clonotypic expansion compared to CD4
populations. We also identified clonal sharing between RA antigen-specific T cells and the non-selected CD3 T cells in each
subject.

Conclusion: Our findings highlight the power of multimodal single cell analysis to identify clonally expanded T cells in RA,
characterize their phenotypic features at rest and upon activation, which may provide valuable insights into the antigen-
specific T-cell responses and TCR dynamics associated with RA pathology.

Disclosure: J. SONG: None; C. Rims: None; M. Dufort: None; P. Linsley: None; E. James: Bristol-Myers
Squibb(BMS), 5, Janssen, 5, Novartis, 5, Provention Bio, 5; J. Buckner: Bristol-Myers Squibb(BMS), 2, gentibio,
1, 10, 11, hotspot therapeutics, 2, Janssen, 2.

Figure 1. Experimental design of 10X single cell RNA sequence using an AIM assay.
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Background/Purpose: The lung airways have been implicated in the pathogenesis of RA. RA-associated autoantibodies,
including anti-cyclic citrullinated peptide (anti-CCP) antibodies are found to be generated in the lung using induced sputum.
Epidemiologic studies have identified that the presence of airways diseases, such as asthma, increase incident RA com-
pared to healthy cohorts. However, it remains unclear how this relationship between asthma and RAdevelops. The aim of
our study was to investigate the relationship between asthma severity and serumanti-CCP in cross-section andover time.

Methods: Our prospective cohort study included patients with mild, moderate, and severe asthma. One-hundred forty-four
patients were included in this study. Serum anti-CCP-IgG (CCP3, Werfen) and anti-CCP-IgA (research modification of
CCP3.1, Werfen) levels were measured in by ELISA in banked serum obtained at baseline and at a longitudinal visit, which
was separated by four years. Cut off levels for anti-CCP positivity was determined based on 3 standard deviations above
the mean level in a separate cohort of 100 non-RA controls. Comparison between anti-CCP titers across asthma severity
groups were carried out via t-test where appropriate. Each participant was determined to have mild, moderate or severe
asthma at their baseline visit based on previously published expert guidelines (1).

Results: Thirty-four of 144 (23.6%) were positive for anti-CCP-IgA and 2 were positive for anti-CCP-IgG (1.3%). Baseline
serum anti-CCP-IgA levels were higher in patients with moderate or severe asthma compared to the mild asthma group
(p=0.022, Figure 1), which remained significantly different at follow-up (p = 0.01).Both groups had an increase in mean
anti-CCP-IgA levels at follow-up, although the moderate or severe group had a numerically higher increase that did not reach

Fig1: Anti-CCP-IgA levels for each subject represented by each dot separated by asthma severity (mild vs moderate or severe)
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statistical significance (p = 0.46, Figure 2) There was no difference in serum anti-CCP-IgG levels based on asthma disease
severity at baseline or follow-up (p = 0.69 and p = 0.18 respectively).

Conclusion: We found serumanti-CCP-IgA antibodies in a modest number of asthma patients. Interestingly, there was a
significant association between asthma severity and anti-CCP-IgA level, suggesting a potential relationship between airways
inflammation and development of anti-CCP antibodies in these individuals. Additionally, worse baseline asthma severity (mild
vs moderate/severe) had a numerically higher anti-CCP increase which did not reach statistical significance but may support
the role of airway disease severity in anti-CCP generation. There was no association with anti-CCP-IgG titers which supports
the role of lung mucosa in the development of this relationship.

Disclosure: D. Rorah: None; L. Ngo: None;M. Castro: None; K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfi-
zer, 5; S. Matson: None.
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Antibody Responses to Citrullinated Type II Collagen and Vimentin
Modified with Malondialdehyde-Acetaldehyde Differ in Rheumatoid
Arthritis and Rheumatoid Arthritis-Interstitial Lung Disease

Breanna Butler1, Jill Poole1, Michael Duryee1, Nozima Aripova1, Carlos Hunter1, Bridget Kramer1, James O’Dell1,
Geoffrey Thiele1, Bryant England1 and Ted R Mikuls2, 1University of Nebraska Medical Center, Omaha, NE, 2Division of
Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE
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Background/Purpose: Interstitial lung disease (ILD) causes significant complications and mortality in patients with rheuma-
toid arthritis (RA). We have previously shown that patients with RA-ILD had increased levels of serum IgA and IgM antibodies
against human serum albumin modified with malondialdehyde-acetaldehyde (MAA) in addition to having higher levels of

Fig 2: Each dot represents the delta in anti-CCP-IgA level from baseline to the longitudinal visit at year 4. Dots below zero represent subjects whose
anti-CCP level decreased at follow-up, groups are separated by asthma severity level
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ACPA. Moreover, lung tissues from RA-ILD patients demonstrated increased levels of MAA antigen that co-localized with
citrullinated (CIT) proteins, Type II Collagen (CII) and Vimentin (VIM), suggesting that MAA may act as a cofactor that
increases the immunogenicity of CIT proteins in RA-ILD patients. Therefore, antibody responses to dually modified (MAA
and CIT) VIM or CII were evaluated as biomarker(s) to differentiate RA-ILD from RA and idiopathic pulmonary fibrosis (IPF),
a condition with marked histopathologic similarities to RA-ILD.

Methods: Serum was collected from patients with RA, RA-ILD, or IPF (n=15 for each group). All patients with RA fulfilled the
1987 ACR classification criteria. The presence of RA-ILD was confirmed by a board-certified subspecialist (pulmonologist or
rheumatologist) and the presence of supportive chest computed tomography (CT) findings. Patients were defined as having
RA without ILD in the absence of a clinical diagnosis of ILD or past chest imaging findings suggestive of ILD. All patients with
IPF without underlying autoimmune disease were diagnosed by a board-certified pulmonologist and had confirmatory find-
ings of usual interstitial pneumonia (UIP) by chest CT imaging. Samples were assessed for CCP and relative units of IgG,
IgM, and IgA antibody levels to CII-MAA-CIT and VIM-MAA-CIT via ELISA. Data was analyzed using a one-way ANOVA with
Tukey’s multiple comparison test.

Results: Participant characteristics were similar across groups: overall mean age 73 years, 90% male, 87% reporting White
race and 68.9% current or former smokers. There was no difference in CCP positivity between RA and RA-ILD patients.
Serum IgG antibodies to CII-MAA-CIT were significantly increased in RA-ILD patients compared to RA patients (4-fold
higher, p<0.05) and IPF patients (42.5-fold higher, p<0.01) (Fig. 1A). Serum IgM (Fig. 1B) and IgA (Fig. 1C) antibodies to
CII-MAA-CIT showed similar trends with IgG anti-CII-MAA-CIT, but only differences in RA-ILD vs. IPF reached statistical sig-
nificance (p<0.05). In contrast, serum IgG antibodies to VIM-MAA-CIT were significantly increased in patients with RA
patients when compared to those with RA-ILD (2-fold higher, p<0.05) and 2 IPF patients (2.1-fold higher, p<0.05)
(Fig. 1D).Serum IgM (Fig. 1E) and IgA (Fig. 1F) antibodies to VIM-MAA-CIT showed a similar pattern to IgG anti-VIM-
MAA-CIT, but again only differences between RA and IPF reached significance (p<0.05).

Figure 1. Serum IgG Antibody Levels to Dually Modified Type II Collagen or Vimentin. Serum samples from RA, RA-ILD, and IPF patients were incu-
bated with native Type II Collagen and Collagen dually modified with MAA and CIT or native Vimentin and Vimentin dually modified with MAA and
CIT. These samples were assayed by ELISA for (A,D) human IgG (B,E) human IgM (C,F) human IgA. Antibodies to native Collagen and Vimentin
were subtracted from MAA-CIT responses. Serum IgG antibodies to CII-MAA-CIT were significantly increased in RA-ILD patients compared to
RA patients (*p<0.05) and IPF patients (**p<0.01). Similar trends were observed with IgM and IgA antibodies to CII-MAA-CIT, but only IgM in
RA-ILD compared to IPF was significantly increased (*p<0.05). Serum IgG antibodies to VIM-MAA-CIT were significantly increased in RA patients
compared to both RA-ILD and IPF patients (*p<0.05). Similar trends were observed with IgM and IgA antibodies to VIM-MAA-CIT, but only RA
compared to IPF patients had significantly increased IgM and IgA antibodies (*p<0.05). N=15 for IPF patients, N=15 for RA patients, and N=15
for RA-ILD patients.
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Conclusion: Serum IgG antibody levels to dually-modified CII-MAA-CIT and VIM-MAA-CIT differ between patients with RA
and RA-ILD. These findings suggest that dual modifications of type II collagen, but not vimentin, generate autoimmune
responses that are substantially enhanced in RA-ILD and that could play a role in the pathogenesis of this extra-articular
complication.

Disclosure: B. Butler: None; J. Poole: AstraZeneca, 12, I have received no monies. I received anti-IL-33 monoclonal
antibody from AstraZeneca for animal research sutdies.; M. Duryee: None; N. Aripova: None; C. Hunter: None;
B. Kramer: None; J. O’Dell: None; G. Thiele: None; B. England: Boehringer-Ingelheim, 2, 5; T. Mikuls: Elsevier,
9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.
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Background/Purpose: Cigarette smoking (CS) is a major environmental risk factor for the development of Rheumatoid
Arthritis (RA), and is associated with the development of RA autoantibodies, such as anti-citrullinated protein antibodies
(ACPA) and rheumatoid factor (RF). However, it remains unclear what role(s) smoking has in the pathogenesis of RA, partic-
ularly during the pre-clinical stage. Using clinical, proteomic and in-vitro approaches, we sought to better understand the
relationship between CS and RA onset in a large, prospective cohort of unaffected First-Degree Relatives (FDR) of RA
patients, some of whom progressed to develop RA (Progressors).

Methods: Over the past 15 years, we established a longitudinal cohort of FDR of RA patients with a view to detect and pre-
dict incident RA. At baseline, and at each subsequent study visit, a CS questionnaire was administered, which included
questions regarding past and current CS, and CS intensity. Based on these data, longitudinal CS patterns were extracted
and related to demographics and autoantibody profiles. A previously published (32770634) discovery serum proteomic
dataset (SOMAscan, 1288 proteins) was analyzed to explore the potential effect of smoking on the proteome of FDR. Neu-
trophils from healthy donors were stimulated with CS extract (CSE) and analyzed by flow cytometry, enzymatic profiling,
immunofluorescence, protein citrullination and extracellular DNA release (SYTOX green).

Results: In total, we were able to analyze CS patterns on 569 FDR, 19 of whom were Progressors. At baseline, current
(79.6%) and ever (85.0%) CS rates were high in the study population, though neither was clearly associated with ACPA
and/or RF seropositivity. Furthermore, baseline CS parameters did not predict future development of RA in the Progressors
(n = 19). However, longitudinal CS patterns were strongly associated with Progression (Figure 1A, p = 0.009), with higher
rates of persistent smoking in Progressors (90.0% vs 60.2%). In a logistic regression model, both persistent smoking
(OR 8.0, 1.7 - 37.7) and ACPA positivity (15.9, 5.7 - 44.5) were independently associated with Progression (Figure 1B, C).
Proteomic analysis and pathway enrichment suggested an upregulation of neutrophil proteins (Figure 2A) and neutrophil
degranulation (p=5.2E-18, Figure 2B) in active smokers. Neutrophils cultured in-vitro with CSE (20%) skewed neutrophils
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away from degranulation (Figure 3A, B) and toward neutrophil extracellular trap (NET) formation, leading to the release of
neutrophil proteases, extracellular DNA and citrullinated proteins (Figure 3C, D, E).

Conclusion:We show that persistent CS rather than incident CS was associated with RA development in a cohort of at-risk
FDR of RA patients. Serum proteomics suggested that neutrophils are activated in smokers and neutrophils treated with
CSE release NETs, but do not degranulate. These data suggest a potential mechanism by which smoking may stimulate

Figure 1: Persistent cigarette smoking is associated with Rheumatoid Arthritis (RA) development in at-risk First-Degree Relatives (FDR).
(A) Longitudinal rates of smoking persistence, cessation and abstinence in Progressor and Non-Progressor FDR. Analyzed as an ordinal variable
with Wilcoxon Rank-Sum test. (B) Odds Ratio (OR) of anti-citrullinated protein antibody positivity (ACPA) and smoking persistence for Progression
into RA. (C) Area under the curve (AUC) for Smoking (teal), ACPA (blue) and Both (red) for RA Progression.

Figure 2: Smoking in at-risk First-Degree Relatives (FDR) of Rheumatoid Arthritis (RA) patients is associated with neutrophil activation. (A) Serum
protein expression (SOMAscan) of matrix metalloproteinase-8 (MMP8 aka. neutrophil collagenase), bactericidal/permeability-increasing protein
(BPI), proteinase-3 (PRTN3), and peptidoglycan recognition protein 1 (PGLYRP1). (B) Gene ontology enrichment scores ordered by -log p-value
for significant (p < 0.05) upregulated proteins in smokers (FC > 1) compared to non-smokers.
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neutrophils to undergo NET formation, and release citrullinated antigens and inflammatory proteins, which may in turn
increase the risk of progression to clinically detectable RA.

Disclosure: J. Maisha: None; X. Meng: None; H. El-Gabalawy: None; L. O’Neil: None.
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Figure 3: Neutrophils treated with cigarette smoke extract (CSE) skew towards neutrophil extracellular trap (NET) formation. (A) Neutrophils treated
with CSE (20%) for 60 minutes do not upregulate CD66b (left, normalized) or display reduced side scatter (SSC, right), both surrogate markers of
degranulation. Ion = A23187 (B) Protease activity for Proteinase-3 (PR3) and neutrophil elastase (NE) measured by enzyme kinetics by fluores-
cence in cell culture supernatant (60 minutes). Measured by Wilcox Rank-Sum Test (C) Cell-free DNA release over time measured by fluorescence
(SYTOX green 0.2 μM), analyzed by multiple Mann-Whitney tests (** p < 0.01). (D) Protein citrullination in NETs (isolated after 4 hours in culture)
measured by labeling with a Phenylglyoxal probe (PG) and in-gel fluorescent imaging. A23187 = Calcium Ionophore, PMA = phorbol myristate
acetate (E) Immunofluorescence of images of CSE and untreated cells (4 hours) and stained for DNA (Hoescht, blue) and PR3 (orange).
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Background/Purpose: We have previously shown that certain malondialdehyde/acetaldehyde modified protein binding
autoantibodies (anti-MAA), obtained from the inflamed joints of rheumatoid arthritis (RA) patients, induced osteoclast differ-
entiation in vitro and bone loss in vivo via an FcγR-mediated mechanism (1). In the present work we studied the effect of
these antibodies on joint inflammation and, more specifically, on the function of macrophages.

Methods:We analysed global gene expression, by RNAseq, in the ankle joints of mice injected with patient-derived anti-MAA
monoclonal antibodies, in the presence or absence of intraperitoneally injected LPS, which mimicked systemic inflammation.
We have also analysed gene expression changes and cytokine production in anti-MAA treated macrophage cultures.

Results: Intravenous injection of anti-MAA antibodies led to subtle changes in the gene expression of the joints, with altered
expression of several genes involved in immune responses and cell signalling. Intraperitoneally injected LPS induced robust
gene expression changes in the ankles, with several cytokine and other immune mediators expressed at slightly higher level
in the anti-MAA pretreated group. Anti-MAA pretreatment could also induce a more inflammatory macrophage phenotype
in vitro, in response to a subsequent LPS activation. Similarly to the previously described osteoclast stimulatory effect, the
inflammatory priming of macrophages was induced by several but not all of the tested anti-MAA monoclonal antibodies,
and the effect was mediated via FcγR-transmitted signals.

Conclusion: Class-switched anti-MAA autoantibodies are typically associated with high disease activity in RA, but such
antibodies have also been detected in some of the healthy donors and in individuals at risk of RA (2 and our unpublished
data). Our results indicated that certain anti-MAA IgG autoantibody clones may contribute to an inflammatory priming of
the joint tissues prior to the onset of systemic inflammation. FcγR-mediated pre-activation of macrophages could play an
important role in this effect, by setting the stage for augmented responses to subsequent inflammatory stimuli.

1. Sakuraba et al. J Autoimmun 2022
2. Grönwall et al. Front Immunol 2021

Disclosure: M. Afonso: None; J. Sun: None; K. Sakuraba: None; A. Catrina: None; A. Hensvold: None; C. Grönwall:
None; B. Réthi: None.
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Background/Purpose: Tumor necrosis factor-alpha (TNF)-α is a proinflammatory cytokine in rheumatoid arthritis that trans-
duces intracellular signal transduction pathways through specific receptors, TNF-R1, and TNF-R2. The anti-TNF therapy
has been a primary approach in the management of RA, yet most of the patients fall into low- and non-responder groups
with unclear reasons. TNF-like weak inducer of apoptosis (TWEAK), another TNF-superfamily member, is a pleiotropic cyto-
kine that similar to TNF-α regulates inflammatory activity, angiogenesis, cell proliferation, and tissue remodeling by binding to
its receptor, fibroblast growth factor-inducible 14 (Fn-14). As TNF-α and TWEAK activate common signaling pathways, we
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investigated the crosstalk between TWEAK and TNF-α in human rheumatoid arthritis synovial fibroblasts (RASFs) and stud-
ied the role of Fn-14 receptor knockdown on TNF-α-mediated inflammation.

Methods: Human RASFs were serum-starved overnight followed by treatment with different concentrations of TWEAK
(50, 100, 200, 400, and 800 ng/mL) and TNF-α (5, 10, 20, 40, and 80 ng/mL) alone and in combination for 24 hrs. The
secretion of chemokines MCP-1/CCL2, RANTES/CCL5, and MMP-1 was analyzed using ELISA, and synergy was studied
using CompuSyn Software. Fn-14 siRNA knockdown in RASFs was done followed by TNF-α stimulation for 24 hrs. Global
effects of Fn-14 gene knockdown were studied using an RNA sequencing (RNA-seq) array. Differentially expressed genes
(DEGs) were analyzed using GraphPad and Metascape tools. Interactions between Fn-14 and TNF-R1 receptors were stud-
ied using the immunoprecipitation (IP) method followed byWestern blot analysis. The experiments were performed in at least
three patient cell lines and the statistical value of p< 0.05 was considered significant.

Results: TNF-α in combination with TWEAK resulted in greater secretion of both MCP-1 and RANTES compared to each
cytokine alone. The synergy was more remarkable at the low combinations of cytokines (5 ng/mL of TNF-α + 50 ng/mL of
TWEAK) for MCP-1, RANTES, and MMP-1 with a combination index < 1. RNA-seq data showed that one-third of the genes
were differentially expressed in RASFs when stimulated with TNF-α. Out of the 1,389 genes that were 2-fold upregulated by
TNF-α, the knockdown of Fn-14 significantly suppressed 168 genes when compared to TNF-αwith NCsi treatment. In addi-
tion, out of the 2,186 genes 2-fold downregulated by TNF-α, 32 genes were restored in the absence of Fn-14. Gene Ontol-
ogy analysis of the RNA-seq data suggests that Fn-14-knockdown-associated genes are involved in processes like-
regulation of intrinsic apoptosis, regulation of innate immunity, and sensory perception of pain. Furthermore, our IP results
with TNF-R1 pull-down showed the presence of Fn-14 indicating the interaction between these two receptors, which
requires further experimental investigation.

Conclusion: Our findings suggest that low-dose TNF-α synergizes with TWEAK to induce inflammation and also demon-
strate the ability of TNF-α to potentially exploit the Fn-14 receptor to transduce non-canonical signaling in RASFs. This indi-
cates that the pharmacological inhibition of Fn-14 may provide an effective adjunct therapy to anti-TNF therapy.

Disclosure: F. Shaikh: None; A. Singh: None; P. Panipinto: Regeneron, 3; S. Ahmed: None.
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Background/Purpose: Multiple compositional shifts of gut microbiota have been identified within the rheumatoid arthritis
(RA) disease continuum, encompassing both established RA and at-risk individuals (including those with pre-clinical RA).
Subsequently, a variety of gut bacteria have been implicated as a potential impetus in the development of RA, none more
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so than Prevotella copri. Using a comprehensively phenotyped prospective cohort of individuals at-risk of RA this work
investigates whether P. copri overabundance is ubiquitous within the pre-clinical phases of RA, establishes microbiota asso-
ciations with traditional RA risk factors and hypothesizes a timeline for microbial action within RA development.

Methods: Individuals at-risk of RA were defined by the presence of anti-cyclic citrullinated protein (anti-CCP) antibodies and
new musculoskeletal symptoms without clinical synovitis. Individuals were sampled at baseline (n =124 participants, 30 of
whom progressed to RA), and longitudinally (n = 19 participants, 5 RA progressors) at 5 time points over 15 months. At-risk

Differentially abundant taxa between groups. Pairwise volcano plots of at-risk individuals, NORA and healthy controls, plotting Log2 fold change
against -Log10 P value, coloured according to significance. Vertical line denotes adjusted P value threshold, horizontal line denotes 0.5 Log2 fold
change. Shape denotes Prevotellaceae (PVT) or not Prevotellaceae (NPVT) taxa.
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individuals were compared to healthy controls (n = 22) and to individuals with new onset RA (n = 7). Taxonomic alterations of
the gut microbiome were investigated using 16S rRNA amplicon sequencing, at both strain and genus level and confirmed
using shotgun metagenomic DNA sequencing.

Results: RA progression at genus level was associated with modest changes in the gut microbiome, mainly affecting the Fir-
micutes and Proteobacteria phyla. A single Prevotellaceae strain was enriched in at-risk individuals compared to healthy con-
trols (fig 1). P. copri strains demonstrate overall increased abundance with increasing anti-CCP levels and risk of progression
(score based on symptomatology, HLA status, anti-CCP level and ultrasound findings), but display strain specific fluctuations
with respect to early immune dysregulation, intestinal permeability, genetic risk and rheumatoid factor positivity (fig 2). Time
series analysis suggests RA progression involves the development of an unstable low diversity microbiome that is charac-
terised by the accumulation of RA associated pathobionts within the 10 months preceding RA (fig 3), which includes, but is
not limited to P. copri. Functional analysis shows the NORA gut microbiome has increased abundance of pathways associated
with amino acid metabolism. Healthy controls had decreased ornithine production, a precursor for citrulline.

Conclusion: These results confirm and expand the bacterial associations linked to RA progression, which involves multiple
taxa at both genus and strain level and is associated with the underlying risk profile of an individual. As with previous litera-
ture, an overabundance of Prevotellaceae was identified in those at-risk of RA compared to healthy controls. Strain specific
fluctuations appears to be the hallmark of Prevotellaceae associations within the RA at-risk phase. Future work will investi-
gate how niche bacterial specialisation to the underlying risk profile may subsequently affect the abundance threshold
required for a bacterial impetus in RA related autoimmunity.

Prevotellaceae chord plot. Associations of Prevotellaceae strains reaching nominal significant from adjusted DESeq2models. Metadata variables in grey
and strains designated by colour. Outer border denotes direction of association, increased abundance in red or decreased abundance in black.
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Mediates Human Resident Memory T Cells Development in Synovial
Organoid Model
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Wei4 and Peter Nigrovic1, 1Boston Children’s Hospital, Boston, MA, 2Division of Immunology, Boston Children’s Hospital,
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School, Boston, MA
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Background/Purpose: Rheumatoid arthritis (RA) and juvenile idiopathic arthritis (JIA) are chronic autoimmune diseases that
tend to flare repeatedly in the same joints, displaying joint-specific memory. We have identified CD8+ tissue resident memory
T cells (TRM) in human arthritic joints and demonstrated in murine models that these long-lived TRM remain in synovium

Pairwise Bray-Curtis dissimilarity boxplots. (A) Boxplots of individual Bray-Curtis dissimilarities between gut microbiome sampling. Individuals pro-
gressing to RA plotted in the first row, with Bray-Curtis dissimilarity index coloured in red. Note, participant 3, has two points plotted which overlap
significantly. (B) Boxplot of pairwise Bray-Curtis dissimilarities grouped according to time to new onset RA (NORA), or time from baseline non-
progression (NP) sample.
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during remission and act as key mediators of arthritis flares. However, the factors that drive TRM formation in the synovium
have not been characterized. IL-15 supports CD8 T cell activation and TRM development in other tissues. It is also elevated
in synovial fluid and is expressed in the synovium in RA. Here, we explored the inflammatory drivers of IL-15 production by
synovial stromal cells and investigated the role of IL-15 in synovial TRM development.

Methods: Fibroblast-like synoviocytes (FLS) isolated from human RA synovium and human umbilical vein endothelial cells
(HUVEC) were grown in tissue culture and stimulated with TNF, IL-1beta, IL-6 or IFNgamma for 48 hours. Cells were collected,
and IL-15 mRNA expression was assessed by quantitative PCR. To study human synovial TRM development, we developed a
3D synovial organoid that recapitulates the synovial stromal structure utilizing FLS and HUVEC encapsulated in Matrigel. CD8
memory T cells were isolated from peripheral blood of healthy donors and co-cultured with the synovial organoid for 2-3 weeks
to generate TRM. TRM development was validated by cell surface markers, gene expression profile, free fatty acid uptake and
migratory response to tissue egress signals. TNF was added to the culture media for 3-5 days to simulate inflammation, then
removed for the duration in culture. IL-15 receptor alpha (IL-15Ra) or CD122 blocking antibodies were added to T cells
30 minutes prior to the formation of organoids, and they were replenished twice a week to inhibit IL-15 activity. After 3 weeks,
cells were dissociated from the organoids and assayed for TRM surface phenotype by flow cytometry.

Results: TNF stimulation dramatically increased IL-15 gene expression in FLS by 30-fold, while it had a smaller effect on
HUVEC (5-fold). IL-1beta also induced a 6-fold change in IL-15 expression in FLS, but IL-6 and IFNgamma did not. Culturing
CD8memory T cells in synovial organoids, particularly with TNF, supported the development of cells with TRM surface pheno-
type (CD45RO+CD62L-CCR7-HLADR-CD25-CD103+CD49a+) and TRM gene expression patterns. These TRM also had
enhanced free fatty acid uptake, and they did not migrate across a transwell membrane in response to CCL21, further confirm-
ing TRM functionality. Inhibition of IL-15 activity with IL-15Ra or CD122 blocking antibodies reduced TRM development.

Conclusion:We developed a novel model for studying human synovial TRM by differentiating TRM within 3D synovial orga-
noids composed of stromal cells from human RA synovium. We show that TNF preferentially induces FLS to produce IL-15
and demonstrate that IL-15 activity mediates TRM development in this synovial organoid system. As synovial TRM facilitate
arthritis flares, effective methods to impede synovial TRM development may be valuable for durable disease control.

Disclosure: M. Chang: None; M. Hahn: None; M. Mangin: None; B. Wauford: None; R. Blaustein: None;
L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5; K. Wei: 10X
Genomics, 5, capital one, 6, Gilead sciences, 5, horizon therapeutics, 6, Mestag, 2; P. Nigrovic: None.
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Medicine, Seoul, South Korea, 3Department of Cancer biology, Graduate School of College of Medicine, Seoul National
University, Seoul, South Korea, 4Research institute, IMBiologics Corp, Suwon, South Korea, 5Graduate School of Medical
Science and Engineering, Korea Advanced Institute of Science and Technology, Seoul, South Korea
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic, inflammatory disease that leads to progressive cartilage and
bone destruction. TNF superfamily member OX40 ligand (OX40L; CD252) is expressed specifically to synovial tissue and
OX40/OX40L interaction is contributed to the development of T-cell mediated immunity in RA. In collagen-induced arthritis
mouse model, it was demonstrated that blockade of TNF-α or OX40L significantly ameliorated disease activity. We present
targeting both TNF-α and OX40L is superior to single treatment in fibroblast-like synoviocytes (FLS) invasiveness and oste-
oclast activation which are crucial RA pathology.

Methods: RA FLS were used from passage 4-6. FLS were stimulated with TNF-α (10ng/ml) for 2h and then treated with sin-
gle TNF-α inhibitor (50nM), OX40L inhibitor (50nM) or IMB-101, a TNF-α/OX40L bispecific antibody (50nM) for 24hrs. Differ-
ential expression of RA FLS genes were analyzed by RT-PCR. For osteoclast differentiation assay, FLS were stimulated with
TNF-α (10ng/ml) for 3 days, after which CD14+ monocytes were co-cultured with the IMB-101 (50nM) in the presence of
M-CSF (20ng/ml) for 3 weeks. Osteoclasts were evaluated by tartrate-resistant acid phosphatase (TRAP) staining.

Results:OX40L was increased in TNF- α induced RA FLS compared to unstimulated RA FLS (p< 0.05) (n=7). RT-PCR analysis
revealed significant reduction of IL-6, IL-1β, CCL2, CX3CL1, MMP-1, MMP-3, ICAM-1, RANKL, VEGF and HIF1-α in TNF-α
stimulated RA FLS after IMB-101 or anti TNF treatment (n=4). Among these genes, MMP-3, RANKL and VEGFwere significantly
reduced in dual inhibition of TNF-α and OX40L than single target therapies. In co-culture system of RA FLS and CD14+ mono-
cytes for osteoclast formation, IMB-101 decrease the number of TRAP-positive multinucleated cells over TNF-α inhibitor.

Conclusion: These results indicated that dual inhibition of TNF-α and OX40L axis simultaneously are associated with reduc-
tion of invasiveness in synovial fibroblast and joint destruction in RA.

Disclosure: H. Kwon: None;M. Kim: None; J. Kim: None; S. Kim: None; H. Kang: None; S. Ban: None; G. Ha: None;
C. Lee: None; J. Lee: None; E. Lee: None.
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Role of Periostin in the Pathophysiology and Accurate Diagnosis of
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María Sebasti�an-Mora1, Virginia Portilla1, Alfonso Corrales1, Miguel A Gonzalez-Gay4, Jose Cifrian5, Ricardo Blanco1 and
Raquel L�opez-Mejías1, 1Rheumatology Department, Immunopathology Group, Hospital Universitario Marqués de
Valdecilla-IDIVAL, Santander, Spain, 2Immunopathology Group, Marqués de Valdecilla University Hospital-IDIVAL;
Department of Pneumology, Marqués de Valdecilla University Hospital, Santander, Spain, 3Rheumatology, Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 4IDIVAL and School of Medicine, UC, Santander;
Department of Rheumatology, IIS-Fundaci�on Jiménez Díaz, Madrid, Santander, Spain, 5Immunopathology Group,
Marqués de Valdecilla University Hospital-IDIVAL; Department of Pneumology, Marqués de Valdecilla University
Hospital; School of Medicine, Cantabria University, Santander, Spain
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Background/Purpose: Periostin is an extracellular matrix protein that contributes to the development and repair of lung tis-
sue [1]. Previous works have described periostin as a key factor in the aberrant evolution of the airways and parenchymal
fibrosis, being involved in the pathophysiology of different chronic lung diseases such as interstitial lung diseases (ILD)
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[1-3]. In this sense, ILD is one of the most frequent manifestations and the main cause of death in patients with autoimmune
disease (AD), particularly in rheumatoid arthritis (RA), systemic sclerosis (SSc), inflammatory myopathies (IM) and Sjogren’s
syndrome (SS) [4]. However, the accurate diagnosis of AD-ILD+ often remains a challenge due partially to the similarity with
other diseases such as idiopathic pulmonary fibrosis (IPF) and interstitial pneumonia with autoimmune features (IPAF) [4].
Accordingly, this work aimed to elucidate the role of periostin in the accurate diagnosis of AD-ILD+, as well as its relationship
with molecules involved in the pathological process of vasculopathy and fibrosis typical of AD-ILD+.

Methods: Peripheral venous blood was collected from a total of 98 patients with AD-ILD+, a group composed of patients
with RA-ILD+ (n=33), SSc-ILD+ (n=38), IM- ILD+ (n=23) and SS-ILD+ (n=4). Moreover, we recruited different comparative
groups: 105 IPF patients, 11 IPAF patients and 43 healthy controls (HC). Serum levels of periostin were measured by
enzyme-linked immunosorbent assay (ELISA). Additionally, serum levels of Krebs von den Lungen 6 (KL-6); interleukin
6 (IL-6); endothelin-1 (ET-1); vascular endothelial growth factor (VEGF) and intercellular adhesion molecule 1 (ICAM-1) were
measured by ELISA.

Figure 1. Role of periostin in the accurate diagnosis of AD-ILD+. A. Differences in periostin serum levels between patients with AD-ILD+ and those
with IPF and IPAF, as well as HC; B. Differences in periostin serum levels between patients with AD-ILD+ stratified by the underlying AD and those
with IPF. AD: autoimmune diseases; ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis; IPAF: interstitial pneumonia with autoimmune
features; HC: healthy controls; RA: rheumatoid arthritis; SSc: systemic sclerosis; IM: inflammatory myopathies; SS: sjögren syndrome. Significant
results are highlighted in bold.
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Results: Patients with AD-ILD+ exhibited significantly higher periostin serum levels than IPF patients (p< 0.001, Figure 1A),
whereas no difference was observed in relation to IPAF patients and HC (Figure 1A). Specifically, RA-ILD+ patients showed
increased levels of periostin in relation to IPF patients (p< 0.001, Figure 1B). However, similar levels of periostin were found
in patients with SSc-ILD+, IM-ILD+ as well as SS-ILD+ and those with IPF (Figure 1B). Furthermore, a positive correlation
was discovered between periostin serum levels and VEGF serum concentrations in AD-ILD+ patients (p=0.01, Table 1).
Nevertheless, periostin serum levels did not correlate with KL-6, IL-6, ET-1 and ICAM-1 levels in AD-ILD+ patients (Table 1).

Conclusion: Our findings suggest that circulating periostin could be considered a useful biomarker to discriminate RA-ILD+

from IPF, contributing to the accurate diagnosis of RA-ILD+. Furthermore, this work indicates a relationship of periostin with
vascular dysfunction in AD-ILD+. References: [1] Cell Mol Life Sci.2017;74(23):4305-4314; [2] Respir Investig.2015;53
(2):73-81; [3] PLoS One.2017;12(3):e0174547; [4] Expert Rev Clin Immunol.2018;14(1):69-82. Personal funds, VP-C:
PI18/00042(ISCIII-ERDF); JB-L:FI22/00020(ISCIII-ESF); MSM-G:TRANSVAL22/01(IDIVAL); RL-M: CPII21/00004
(ISCIII-ESF).

Disclosure: V. Pulito-Cueto: None; D. Iturbe-Fern�andez: None; V. Mora-Cuesta: None; J. Batista-Liz: None;
B. Atienza-Mateo: None; M. Sebasti�an-Mora: None; V. Portilla: None; A. Corrales: None; M. Gonzalez-Gay: Abb-
Vie/Abbott, 5, 6, Amgen, 5, 6, Pfizer, 5, 6; J. Cifrian: None; R. Blanco: AbbVie/Abbott, 5, 6, Amgen, 6, AstraZeneca,
2, Bristol-Myers Squibb(BMS), 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, Merck/MSD, 6, Novartis, 2, 6, Pfizer, 2, 6,
Roche, 5, 6, Sanofi, 6; R. L�opez-Mejías: None.
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Background/Purpose: Rheumatoid factors (RFs), antibodies canonically known to bind two conformational epitopes of
IgG Fc, are a hallmark of rheumatoid arthritis (RA) but also can arise in other inflammatory conditions and infections. In turn,
infections, such as respiratory infections, correlate with RA development. Recently, RFs with reactivity to citrullinated and
homocitrullinated IgG peptides were discovered in RA, but were not found in other autoimmune diseases. Similar to other
infections, RFs have been reported in COVID-19, but RA-specific RFs, which perhaps could suggest a greater risk for RA,
have not been evaluated. The purpose of this study was to determine if RA-specific RFs develop post-COVID-19.

Methods: Sera from adults with COVID-19 (�5 weeks post-symptom resolution), with seropositive RA, and age- and sex-
matched controls (n=20) were used in ELISA to evaluate IgA, IgM, and IgG binding to the native, citrullinated (B), and homo-
citrullinated (J) forms of peptides beginning at amino acid positions 11, 80, 167, 202, 219, and 289 of IgG1 (Uniprot P01857)
with results compared to controls by Kruskal-Wallis with Dunn’s multiple comparisons tests. Also, using a threshold based
on the highest control subject Ig binding signal, the percent positive for each antibody/peptide combination was compared
by Fisher’s exact test for RA and COVID-19 versus controls. P< 0.05 was considered significant.
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Results: As expected, IgG binding to 75% of the citrulline- or homocitrulline-containing peptides and IgA binding to 50% of
these peptides was increased in RA compared to controls. No peptides had increased IgM binding in RA. Also, no peptides
had increased IgA, IgM, or IgG binding in COVID-19, although there was a trend towards increased IgG binding to IgG1-80J
in COVID-19 (p=0.056). When analyzed based on percent positivity, significantly more COVID-19 subjects were positive for
IgG binding to IgG1-80J and IgG1-219J compared to controls (45% and 30% vs. 0%, respectively). Also, significantly more
COVID-19 subjects were positive for IgA binding to IgG1-11, IgG1-167, and IgG1-167J compared to controls (30%, 25%,
and 25% vs 0% respectively). Many of these IgA and IgG binding values were minimally elevated in COVID-19, but some
COVID-19 subjects had Ig binding >10x higher than controls for these peptides.

Conclusion: While RFs that bind to citrulline- and homocitrulline-containing IgG epitopes are primarily restricted to RA,
some COVID-19 patients generate antibodies that bind to a few of these epitopes in the native or homocitrullinated form.
Longitudinally evaluating reactivity against these IgG and related epitopes, as well as joint symptoms, could provide impor-
tant insights into how immune tolerance is regained or further lost on a path towards RA following a viral infection.

Disclosure: A. Titi: None; R. Adyniec: Labcorp Drug Development, 3; N. Murren: None; M. Shelef: None.
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Mechanisms Associated with Location-specific Disease Severity
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La Jolla, CA, 2University of California San Diego, San Diego, CA
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Background/Purpose: Mechanisms responsible for the distribution and severity of joint involvement in RA are not known.
To explore whether site-specific FLS biology might contribute to location-specific synovitis and explain the predilection for
hand (wrist/metacarpal phalangeal joints) in RA, we generated transcriptomic and chromatin accessibility data from FLS to
define the transcription factors (TFs) and pathways unique to each location.

Methods: FLS were derived from hand, knee and hip surgical samples. Whole genome ATAC-seq and RNA-seq were
obtained from 10 hand, 10 hip, and 10 knee FLS under unstimulated (unstim) or stimulated conditions (TNF [50 ng/ml for
6 h]). Differentially expressed genes (DEGs) were identified using the Wilcoxon test. TF motifs were queried within pro-
moter/enhancer open chromatin. The assays were integrated using Taiji (Nat Commun 2022;13:6221) and Personalized
PageRanks were quantified. Cell growth was assayed using MTT in medium and PDGF-stimulated FLS on day 7.

Results: Multiple DEGs between joints were identified in their respective FLS (Table 1A). Hand vs knee or hand vs hip FLS
comparisons revealed increased expression of genes associated with proliferation/inflammation (eg, TLR2, VCAM1,
MMP13) and decreased cell-cycle inhibitors (eg, CDKN1A, CDKN1C, CDKN2D) in hand. Pathway analysis revealed great-
est enrichment for hand vs hip and included proinflammatory (eg, TNFs bind physiological receptors) and proliferative (eg,
Integrin cell surface interactions) pathways (Table 1A). Taiji distinguished joint-specific TFs and identified greater PageRanks
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for key TFs (eg, ATF2, CREB1) in hand (Fig 1, Table 1A). Pathway analysis revealed greatest enrichment for hand vs hip and
included proliferation/inflammation pathways (eg, MAPK activation, PIP3 activates AKT signaling) (Table 1A). The predicted
differences in proliferation were confirmed in a cell growth assay showing that hand FLS proliferation was greater than hip or
knee after PDGF-stim (Hand/knee or hip ratio=1.4; P< 0.001). The joint-specific transcriptome differences for hand vs hip

Fig 1. PageRanks of top differential TFs (Wilcoxon, top TFs selected by p-value for each pairwise comparison) for hand, knee and hip joint-derived
FLS cultured in medium. Columns are colored by joint annotation. TF PageRank patterns are distinct for the 3 joint locations and involve key reg-
ulators of growth, differentiation and inflammation. Labeled TFs are TFs enriched in Reactome or Gene Ontology (GO) pathways. Unlabeled rows
are not pathway enriched.

Table 1 A. Pairwise (hand vs hip, hand vs knee, hip vs knee) DEGs (Wilcoxon, p<0.05, abs log2FC > 0.58) were identified. Reactome and GO iden-
tified significantly enriched pathways using differentially expressed genes (p<0.05). Pairwise differential TFs were identified using the TF PageRank
scores (Wilcoxon, p<0.05). Pathway enrichment for differential TFs were conducted as for the transcriptome. B. Responses to TNF stimulation
were evaluated for each joint location and compared TNF-stim to unstim. DEGs between unstim and TNF-stim FLS for a particular joint location
were identified (Wilcoxon, p<0.05, abs log2FC > 0.58). A similar process identified TNF-stim vs unstim differential TFs using the TF PageRank
scores (Wilcoxon, p<0.05). Pathway enrichment for DEGs and differential TFs were conducted as part A.
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and knee were enhanced by TNF-stim. DEGs within a particular joint between unstim vs TNF-stim revealed greatest path-
way enrichment in hand (Table 1B). TNF-stim hand FLS had unique induction of proliferation/inflammation genes (eg, TANK,
KSR1, CDC14A) and pathways (eg, Diseases of signal transduction by growth factor receptors/second messengers, Reg-
ulation of necroptotic cell death), and these pathways were not observed in TNF-stim hip or knee. TNF-stim in hand FLS had
increased PageRanks of key inflammatory TFs (eg, RELA, STAT3) and pathways (eg, MAPK activation, Signaling by ALK in
cancer) that were not observed for hip/knee.

Conclusion: Integrated analysis of FLS identified joint-specific patterns of gene expression and TFs, including pathway
enrichment in hand FLS associated with inflammation and proliferation. These differences are more prominent after TNF
stimulation. Hand joints are commonly earlier and are more severe in RA. Distinctive joint-specific FLS biology associated
with hand-specific pathways might explain the distribution and severity of joints involved in RA.

Disclosure: E. Choi: None; C. R. L. Machado: Eli Lilly, 5; D. Boyle: None; W. Wang: None; G. Firestein: Eli Lilly, 5.
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Background/Purpose: Gut microbiota has been related to rheumatoid arthritis (RA), inflammation, and it’s severity. Intersti-
tial lung disease (ILD) is the most frequent non-pleural pulmonary manifestation and causes high morbidity and mortality in
RA patients. However, the association between gut microbiota and RA associated ILD (RA-ILD) is still unknown. In the same
way, there are currently no useful biomarkers for the diagnosis and prognosis of RA-ILD. Therefore, the objective of the pres-
ent study is to analyze gut microbiota and permeability in RA-ILD patients and evaluate it´s association with RA-ILD and pul-
monary progression.

Methods: Nested case-cohort study of 2 prospective cohorts of patients with RA with and without ILD. The cohorts were
matched for age, sex, and time of RA evolution. All cases systematically underwent high-resolution computed tomography
(HRCT) and pulmonary function testing (PFT) on the diagnosis of ILD. ILD was defined according to lung biopsy or HRCT
based on the standard criteria of the American Thoracic Society/European Respiratory Society. Pulmonary progression
was defined as the worsening of the FVC > 10% or DLCO > 15%. Gut microbiota was measured by the 16S rRNA gene
and the sequences were processed using the Quantitative Insights into Microbial Ecology (QIIME2). Serum
lipopolysaccharide-binding protein (LBP) and lipopolysaccharide (LPS) were measured as markers of gut permeability.
Demographic, clinical, laboratory, and treatment-related data were recorded. Disease activity was measured by Disease
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Clinical and demographic characteristics: Abbreviations. ACPA: anticitrullinated peptide antibody; DAS28: Disease activity score; DLCO: diffusing
capacity of the lung for carbon monoxide; DMARDs: disease-modifying antirheumatic drug; ESR: erythrocyte sedimentation rate; FEV1: forced
expiratory volume in the first second; FVC: forced vital capacity; HAQ: Health Assessment Questionnaire; HCRT: high-resolution computed
tomography; NSIP: nonspecific interstitial pneumonia; RF: rheumatoid factor; SD: standard deviation; UIP: usual interstitial pneumonia.

Microbiota analysis: Alpha diversity (above) and Beta diversity (bottom). To compare the populations of both groups, the Jaccard similarity index
was used and significant differences (p=0.017) were observed between both groups. Blue dots: RA without ILD; Pink dots: RA-ILD.
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Activity Score-28 with Erythrocyte Sedimentation Rate (DAS28-ESR), and the function using the Health Assessment Ques-
tionnaire (HAQ). We performed a descriptive analysis and Cox regression analysis to identify factors associated with ILD.

Results: 35 RA-ILD and 35 RA without ILD patients were included. After a mean (SD) period of 66,1 (47,2) months, pulmo-
nary progression criteria was observed in 13 patients (37.1%). Compared with controls, RA-ILD had greater values of
DAS28-ESR (p=0.032) and higher HAQ scores (p=0.003). They also had higher levels of serum LPS (p = 0.007) and more
abundance of Streptococcus genus (p = 0.087), as well as a lower abundance of Slackia (p = 0.022) and Paraprevotella gen-
era (p = 0.082). RA-ILD patients with pulmonary progression had a higher abundance of Streptococcus genus (p = 0.090)
and a lower abundance of Slackia genus. In Cox regression analysis, the moderate-high activity of DAS28-ESR
(HR [IC 95%], 3.53 [1.20-6.98]; p=0.017), LPS (HR [IC 95%], 1.12 [1.02-1.23]; p=0.018) and the Slackia genus
(HR [IC 95%], 0.98 [0.97-0.99]; p=0.010) were associated with RA-ILD.

Conclusion: RA-ILD patients showed increased gut permeability and also displayed a different pattern of gut microbiota
associated with ILD diagnosis and prognosis. These findings may enable the discovery of potential RA-ILD biomarkers.

Disclosure: J. Lisbona-Montañez: None; P. Ruiz-Limon: None; A. Mucientes: None; N. Mena Vazquez: None;
I. Moreno-Indias: None; S. MANRIQUE: None; L. Cano-García: None; R. Redondo-Rodríguez: None;
F. tinahones: None; A. Fernandez-Nebro: None.

Gut microbiota profile: Graphs represent the families and genera with statistically significant differences. At the family level, Paraprevotellaceae
(p=0.007) was significantly decreased, while Streptococcaceae (p=0.050) was significantly increased in RA-ILD patients compared to RA patients
without ILD. At the genus level, Paraprevotella (p=0.007) and Slackia (p=0.041) were significantly decreased, while Streptococcus (p=0.050) was
significantly increased in RA-ILD patients compared to RA patients without ILD.

3523



Abstract Number: 1775

The Peptidyl Arginine Deiminase Inhibitor BB-CLA Decreases the
Inflammatory and Fibrotic Responses in Macrophages and Rheumatoid
Arthritis Synovial Fibroblasts Exposed to Fibrinogen Modified with
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Background/Purpose: Peptide citrullination and adduction with malondialdehyde-acetaldehyde adduct (MAA) are post-
translational modifications involved in the pathogenesis of rheumatoid arthritis (RA). Anti-cyclic-citrullinated peptide antibodies
are >90% specific for the diagnosis of RA. Our laboratory has shown co-localization of MAA with citrullinated proteins in RA
synovial fluid, elevated anti-MAA antibodies in RA patients, and pro-inflammatory and pro-fibrotic responses to MAA-modified
antigens by macrophages in vitro. In addition, macrophages demonstrate increased expression of peptidyl arginine
deiminase-2 (PAD2), an isozyme of PAD, in response to these MAA-adducted and citrullinated proteins. PAD catalyzes protein
citrullination andmaymediate the immunogenic transformation of synovial proteins and subsequent auto-antibody formation in

Figure 1. Inflammatory cytokines from stimulated U-937 cells. U-937 cells were stimulated with native and modified fibrinogen for 48 hours in the
presence and absence of BB-CLA. IL-1β (A), IL-6 (B), IL-8 (C), and MCP-1 (D) levels were measured via ELISA. ****p<0.001.
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RA. Here, we determine whether inhibition of PAD effects inflammatory and fibrotic markers in macrophages and RA human
fibroblast-like synoviocytes (HFLS-RA) in response to stimulation with MAA and citrulline (CIT)-modified fibrinogen (FIB).

Methods:U-937monocyte cell line was differentiated into activatedmacrophages by exposure to LPS, and subsequently stim-
ulated with; unmodified FIB, FIB-CIT, or FIB-MAA-CIT in the presence (treatment group) and absence (control group) of BB-CLA
(a general PAD inhibitor; PADi) for 48 hours. Supernatants collected from the media were assessed by ELISA for the pro-
inflammatory cytokines; interleukin-1b (IL-1b), interleukin-6 (IL-6), interleukin-8 (IL-8), and monocyte chemoattractant protein-1
(MCP-1). HFLS from RA patients were stimulated with treatment and control supernatants from the antigen-stimulated macro-
phage cultures and assessed via immunofluorescent staining for the fibrotic markers vimentin and type II collagen.

Results: As previously reported, the modification of FIB with CIT and or MAA-CIT statistically increases the concentrations
of the pro-inflammatory cytokines measured (Figure 1 A-D, Control). The effect of PAD inhibition on the inflammatory cyto-
kine levels was a decrease in the secretion by stimulated macrophages of these cytokines (Figure 1 A-D, +BB-CLA) back
to almost baseline levels. Examination of the HFLS cells stimulated with supernatants from macrophages activated with
FIB-CIT or FIB-MAA-CIT showed an increase in both vimentin and Type II Collagen production that was significantly elevated
when compared to FIB supernatant stimulation (Figure 2 A-C).

Conclusion: This study provides insight into the degree to which inflammatory and fibrotic responses from macrophages and
HFLS to CIT and MAA-CIT modified fibrinogen may be PAD-mediated. Therefore, these observations strongly suggest that CIT
and MAA-CIT modification of proteins play a role in the inflammatory and fibrotic responses observed in cells associated with RA
development and/or progression. Additionally, they suggest that PAD inhibition is an obvious target for therapeutic intervention.

Disclosure: J. Mordeson: None; N. Aripova: None; M. Duryee: None; J. O’Dell: None; B. England: Boehringer-
Ingelheim, 2, 5; D. Anderson: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; G. Thiele: None.

Figure 2. Fibrotic markers from stimulated HFLS-RA cells. U-937 supernatants were utilized for stimulation of HFLS-RA cells. Images were
recorded following immunofluorescent staining with anti-vimentin and anti-type II collagen antibodies. ****p<0.001, #p<0.05.
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Background/Purpose: Axial Spondyloarthritis (AxSpA) is a chronic inflammatory disease with multifactorial origins, primarily
affecting the musculoskeletal system. Gut inflammation is seen in the majority of AxSpA patients, with 60% having micro-
scopic changes and 10% with overt Inflammatory Bowel Disease (IBD). Over the years many pathways and cell populations
have been linked to the pathogenesis of gut inflammation in AxSpA. Macrophage migration inhibitory factor (MIF) plays a crit-
ical role in the pathogenesis of AxSpA. Over-expression of MIF in a mouse model of SpA (SKG mice) causes major clinical
features of AxSpA while blocking or depletion of MIF significantly suppresses these symptoms. However, the role of MIF in
gut inflammation in AxSpA is unknown. We hypothesized that MIF is a key player driving gut inflammation in AxSPA.

To study the effect of MIF on gut homeostasis and inflammation in the SKG mouse model of spondyloarthritis

Methods: A total of 12 SKG control mice, 11 SKG mice treated with curdlan, 9 SKG-MIF Knock Out (KO), and 6 SKG-
MIFKO mice treated with curdlan that were all 16 weeks old were used for this study. H&E slides were prepared for histopa-
thology assessment on formalin-fixed paraffin-embedded (FFPE) blocks of ileum tissue (2 individuals scored the samples
independently and were blinded to the group). Immunohistochemistry (IHC) was performed for occludin and MPO antibody
was used to assess neutrophil (a major source of MIF) infiltration. Kruskal–Wallis test was used to analyze the difference
between the 4 groups.

Results:We observed significantly increased inflammation levels in the ileum of SKG+curdlan mice compared to SKG con-
trol mice (Fig1a). SKG-MIFKO+curdlan mice did not have a significant benefit of reduction in inflammation levels. Interest-
ingly, even without curdlan treatment, MIFKO mice showed inflammation in the gut. SKG-MIFKO mice (with and without
curdlan) developed a disruption of ileal epithelium. There was a significant reduction in occludin expression compared to
SKG control mice, suggesting a disruption of tight junctions (Fig1b). MPO expression was significantly elevated in SKG+cur-
dlan and SKG-MIFKO+curdlan groups. However, although not significant, it seems that the MPO expression is lower in the
SKG-MIFKO+curdlan compared to SKG+curdlan mice.

Conclusion: Knocking out MIF in SKGmice has shown improvement in AxSpA symptoms. However, based on our findings,
MIF seems to have a protective role in the gut of SKG mice unlike what we see in joints. The absence of MIF leads to
decreased expression of occludin. These findings together suggest that MIF is essential for the integrity of the gut epithelial
barrier in the SKGmouse model of SpA. If this effect on the tight junction is directly related to MIF or through changes in type
3 immune response needs to be investigated.

3526



Disclosure: S. Foroozan: None; N. Haroon: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis, 2, UCB Pharma, 2.

Abstract Number: 1777

The Effect of the Inflamed Joint Microenvironment on Endothelial Cell
Function

Aenea Brugman1, Órla Tynan2, Dumitru Anton3, Carl Orr4, Viviana Marzaioli5, Douglas Veale6 and Ursula Fearon7,
1Molecular Rheumatology Department, Trinity Biomedical Sciences Institute, Trinity College Dublin; EULAR Centre for
Arthritis and Rheumatic Diseases, St Vincent University Hospital, University College Dublin, Dublin, Ireland, 2Molecular
Rheumatology Department, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland, EULAR Centre for
Arthritis and Rheumatic Diseases, St Vincent University Hospital, University College Dublin, Dublin, Ireland, 3Molecular
Rheumatology Department, Trinity Biomedical Sciences Institute, Trinity College Dublin, EULAR Centre for Arthritis and
Rheumatic Diseases, St Vincent University Hospital, University College Dublin, Dublin, Ireland, 4Saint Vincent’s University
Hospital, Dublin, Ireland, 5Trinity College Dublin and University College Dublin, Dublin, Ireland, 6St.Vincent’s University
Hosp, Dublin, Ireland, 7Trinity College Dublin, Dublin, Ireland

3527



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Basic Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: While common pathogenic mechanisms exist between PsA and RA, distinct vascular morphology
has been observed, with PsA displaying a tortuous, dilated, irregular shaped morphology compared to a straight regular
branching pattern observed in RA. The aim of this study is to examine the effect of the PsA and RA joint microenvironment
on endothelial cell function.

Methods: PsA and RA patients underwent key-hole joint arthroscopy and synovial biopsies were obtained. PsA and RA
synovial fibroblasts (FLS) were isolated and grown to passage 1-5. PsA and RA FLS supernatants were harvested and
referred to as conditioned media (CM). Endothelial cells (EC) were cocultured with PsA FLS/RA FLS or PsA CM/RA CM,
and pro-inflammatory mediators (cytokines, matrix-metalloproteinases, angiogenic growth factors, chemokines and adhe-
sion molecules) were quantified by ELISA, real-time PCR and flow cytometry.

Results: Co-culture of PsA and RA FLS with EC induced IL-6 secretion, with no effect observed for MCP-1 or Ang2. PsA
FLS CM induced MCP-1, Ang2, ICAM-1, MMP2 and MMP3 expression in EC, with only MMP-2 increasing in response to
RA FLS CM. Both PsA FLS CM and RA FLS CM decreased VCAM-1 expression, an effect that was more pronounced for
RA FLS CM. Either co-culture of PsA FLS/RA FLS or PsA FLS CM/RA FLS CM with EC induced the frequency and/or MFI
of key chemokine receptors CXCR3 and CXCR4 on EC, an effect that was more pronounced for FLS CM vs FLS co-culture,
particularly for PsA CM. Both PsA FLS/RA FLS coculture or PsA/RA CM decreased the frequency of CXCR5, however
induced CXCR5 MFI. Only co-culture with PsA FLS and RA FLS induced the expression of ICAM-1, with no effect observed
for PsA or RA FLS CM. No effect was observed for VCAM-1 expression. In contrast, the effect of coculture on FLS led to a
reduction in the expression of ICAM-1 on both PsA and RA FLS, with increased expression of VCAM-1 observed for PsA
FLS. No effect was observed for chemokine receptor expression on either PsA FLS or RA FLS when co-cultured with EC.

Conclusion: PsA and RA FLS/CM induce angiogenic, chemokine and adhesion molecule expression on EC, with differential
effects for some mediators observed in response to PsA vs RA joint microenvironments. Furthermore, differences were
observed between EC-FLS cocultures vs EC FLS CM co-cultures, suggesting cell-cell contact and soluble mediators both
influence the EC pathogenic phenotype.

Disclosure: A. Brugman: None; Ó. Tynan: None; D. Anton: None; C. Orr: None; V. Marzaioli: None; D. Veale: None;
U. Fearon: None.
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Background/Purpose: The inflammatory process characterizing Psoriatic Arthritis (PsA) is mainly driven by interleukin (IL)-
23/IL-17 axis and IL-9 overexpression, in presence of T helper (Th)17 and Th9 expansion (Veale DJ, The Lancet. 2018).
Recently, a correlation between IL-9 and Glucocorticoid-induced Tumor Necrosis Factor-related receptor (GITR), whose
ligand (GITRL) is expressed on antigen presenting cells, was described. Specifically, the activation of GITR/GITRL promotes
Th9 and Th17 differentiation and alters Treg functions fueling inflammation (Tian J, Front Immunol. 2020). Considering the
role of Th9 and Th17 in PsA and the proinflammatory function of GITR, we aimed to study the effects of GITR/GITRL inter-
action in PsA.

Methods: Eighteen patients fulfilling the 2006 classification criteria for PsA (CASPAR) and 10 healthy controls (HC) were
enrolled in this study; all gave their informed written consent to participate. The study complied with the Declaration of Hel-
sinki and was approved by the local Ethics Committee. Patients had an active disease and were naïve to biologicdisease
modifying antirheumatic drug (bDMARDs). Blood samples were collected from all participants. Peripheral blood mononu-
clear cells were isolated and GITR/GITRL expression was determined by flow-cytometry in different cell subsets. An
in vitro functional assay with a recombinant GITR agonist was performed to assess the effect of GITR activation on Th9
and Th17 expansion and Treg functions. Cells were stimulated with anti-CD3-CD28 monoclonal antibodies (mAb) too.
The frequency of T cells was studied by flow-cytometry while the expression of cytokines and transcription factors was

Figure 1. Recombinant GITRL effect on Th9 and Th17 frequency. Frequency of Th9 and Th17 analysed in four different conditions: RPMI, RPMI +
GITRL, CD23/CD28 activation beads, CD3/CD28 + GITRL in PsA patients (left panel of the figure) and in healthy controls (right panel of the figure),
respectively. *p<0.05
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assessed by qRT-PCR. Data were analyzed using GraphPad Prism version 8.0.1; p values < 0.05 were considered statisti-
cally significant.

Results: An enhanced expression of GITR among CD4+ T cells was detected both pre and after in vitro stimulation with anti-
CD3-CD28 mAb. In particular, although not statistically significant, Th17 and Th9 demonstrated an increased GITR expres-
sion after stimulation. GITRL was found upregulated on monocytes (CD14+), dendritic cells (CD11c+) and B cells (CD19+) in
PsA patients, even if no differences in cell frequency were detected between PsA and HC. The expression of HLA-DR was
assessed as a positive control without evidencing any difference between PsA and HC. An expansion of both Th9 and
Th17 was found after stimulation with anti-CD3-CD28 (p< 0.05); the proliferation of these subsets was further increased in
presence of recombinant GITR agonist (p< 0.05) (Figure 1). Treg from PsA were expanded compared with HC after stimu-
lation with anti-CD3-CD28 mAb. The addition of GITRL did not further modulate Treg proliferation. However, in presence
of GITR agonist the mRNA expression of NF-kB, FOXP3, TGFb and IL-10 was reduced in Treg from PsA patients, with a sta-
tistically significant difference for both IL-10 and FOXP3 (p< 0.05) (Figure 2).

Conclusion:Our data support a novel role for GITR/GITRL axis in modulating the inflammatory process behind PsA through
the expansion of Th9 and Th17 and the simultaneous suppression of Treg functions, unravelling a possible future target of
therapy in PsA.

Disclosure: C. Rizzo: None; L. La Barbera: None; M. Lo Pizzo: None; L. Mohammadnezhad: None; f. Camarda:
None; F. Dieli: None; F. Ciccia: None; G. Guggino: None.

Figure 2. Recombinant GITRL effect on Treg frequency and function. A. Frequency of Treg analysed in four different conditions: RPMI, RPMI +
GITRL, CD23/CD28 activation beads, CD3/CD28 + GITRL in PsA patients (on the left) and in healthy controls (on the right), respectively.
B. mRNA expression of IL-10, FOXP3 and TGFβ after GITRL stimulation in PsA patients and healthy subjects analyzed by qRT-PCR. *p<0.05
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic immune-mediated condition that results in systemic musculo-
skeletal (MSK) inflammation, including peripheral synovitis, enthesitis and axial involvement. Glucocorticoids (GCs) are indi-
cated for local control of synovitis by intra articular injection. We hypothesized that GCs may promote suppressive activity
through up-regulation of lymphocyte-activation gene-3 (LAG-3), a regulatory molecule that can be modulated by different
drugs. In this study, we investigated the effects of GCs and other anti-rheumatic drugs on modulation of LAG-3 and of an
additional regulatory molecule co-expressed with LAG-3, programmed cell death receptor-1 (PD-1), in synovial cells ex-vivo.

Methods: Synovial fluid mononuclear cells (SFMCs) derived from PsA patients were co-cultured with GCs [betamethasone
(BET) and methylprednisolone acetate (MPA))], TNF inhibitor (i) (infliximab, IFX), IL-17Ai (secukinumab, SEC), IL-12/23i (uste-
kinumab, UST)] and methotrexate (MTX) or with medium alone for 5 days. Cells were analyzed for CD45 and LAG-3 by flow
cytometry and all drugs were used in their therapeutic concentrations. To identify the drugs’ impact on cell growth and reg-
ulatory molecules, total SFMCs cell growth and expression of LAG-3 and PD-1 on CD3 and CD14 cells were analyzed.

Results: SFMCs derived from 11 PsA patients co-cultured with GCs showed a significant increase in %LAG-3+CD45+ cells
(BET 1mg/ml, 6.8±1.3; BET 10mg/ml, 7.1±1.4; MPA 1mg/ml, 6.7±1.3; and MPA 10mg/ml, 9.4±2.0, p< 0.001, respectively)
as compared to medium (1.0±0.3). Likewise, IFX also increased this cell population (2.0±0.3, p= 0.005) as compared to the
medium (1.0±0.3), but to a lesser extent than GCs. In contrast, SEC, UST, and MTX had no effect on %LAG-3+CD45+ cells
as compared to the medium, (1.0±0.2, 0.8±0.2, and 0.9±0.2, respectively) (Figure 1A). GCs (MPA) and IFX reduced the total
SFMCs cell count/well but this change was statistically significant only for GCs (21±5.1X105/well, p< 0.01 and 41±5.1X105/
well, respectively), while MTX had no effect compared to the medium (49±4.8X105/well and 51±5.1X105/well, respectively)
(Figure 1B). In the same co-culture setting, the proportion of LAG-3+CD3+ T cells was low for all experimental groups
(Figure 1C), whereas %LAG-3+CD14+ monocytes were markedly up-regulated by GCs (12.8±2.1, p< 0.001) compared to
the medium (0.9±0.4) (Figure 1 D and F). The proportion of PD-1+CD14+ monocyteswas not significantly increased by
GCs and other drugs (Figure 1E).

Conclusion: Our data show that GCs immunosuppressive activity is mediated through up-regulation of LAG-3 in SFMCs.
Within the tested anti-rheumatic drugs, this activity was exclusively mediated by GCs and to a lesser extent by a TNF inhib-
itor. GCs reduced the total SFMCs cell growth in culture and concomitantly up-regulated LAG-3, mainly on monocytes. This
study proposes that synovial monocytes expressing LAG-3 are potential mediators of the GCs immunosuppressive effect.
Further investigation into the precise involvement of LAG-3 in inhibition of synovial inflammation is required.
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Biomarkers Predicting Structural Progression of Axial Spondyloarthritis:
A Pilot Study
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Figure 1. GCs and to a lesser extent TNF inhibitor up-regulate LAG-3 in SFMCs ex-vivo. (A) SFMCs derived from PsA patients (n=11) were cultured
ex-vivo with betamethasone (BET), methylprednisolone acetate (MPA), infliximab (IFX), secukinumab (SEC), ustekinumab (UST), and methotrexate
(MTX) and analyzed for %LAG-3+CD45+ cells using flow cytometry. (B) Total SFMCs cell count/well analysis was performed after 5 days in culture
with the indicated drugs: MPA, IFX and MTX. In same co-culture setting: (C) %LAG-3+CD3+, (D) %+LAG-3+CD14+ and (E) %PD-1+CD14+ cells
were analyzed using flow cytometry (F) Representative images of SFMCs derived from PsA patient stained for CD14 and LAG-3 after 5 days in cul-
ture with medium or with the therapeutics indicated. Positive staining is presented in the right upper quadrant of each plot with the percentage indi-
cated. Statistical analysis calculated by the non-parametric one-way ANOVA Kruskal-Wallis test and Dunn’s multiple comparison test, *p < 0.01,
**p < 0.005, ***p < 0.001, n.s., non-significant.
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Background/Purpose: Axial spondyloarthritis (AxSpA) is a frequent inflammatory disease with a significant impact on a
patient’s quality of life. Therefore, early diagnosis and recognition of patients with rapid structural progression are of great
importance. This pilot study aimed to profile the plasma proteome and disclose candidate biomarkers differentiating patients
with structural radiographic progression after two years.

Methods: Twenty patients with ax-SpA fulfilling the ASAS classification criteria were selected according to an increase in the
modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS) after a 2-year follow-up into radiographic progressors
(ΔmSASSS ≥2) and non-progressors (ΔmSASSS = 0). Patients’ disease activity was determined using C-reactive protein
(CRP), Erythrocyte Sedimentation Rate (ESR), Ankylosing Spondylitis Disease Activity Score (ASDAS), Bath Ankylosing
Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis Activity Disease Activity Index (BASDAI) and physician
global assessment (MDGA). The plasma proteome was profiled using the mass spectrometry method and statistical analysis
was adjusted for CRP. All patients were naïve to b/ts DMARDs during the 2-year follow-up.

Results: Our cohort included ten patients without radiographic spinal progression (non-progressors) and ten patients who
developed significant progression after two years (progressors) (mean±SD ΔmSASSS 9.88±5.1). All demographic and clin-
ical characteristics are provided in Table 1. The profiling of plasma proteome revealed 489 quantifiable proteins, out of which
21 proteins were different between patient groups (ANOVA-computed p< 0.05 for all). The follow-up pairwise comparison
revealed five promising biomarkers, out of which clusterin (1.20-fold, p=0.011), serum amyloid P-component (SAP)
(1.43-fold, p< 0.004), retinol-binding protein 4 (RPB4) (1.28-fold, p=0.027), and fetuin-B (1.52-fold, p=0.051) were upregu-
lated, while gelsolin (1.16-fold, p = 0.015) was downregulated in patients with mSASSS progression compared to those
without progression (Fig. 1). Out of these proteins, gelsolin, RBP4, fetuin-B, and SAP significantly correlated with mSASSS,
CRP or ASDAS (Fig. 2). All candidate proteins have previously been associated with rheumatic diseases.

Table 1 – Demographic and clinical characteristics of patients with axSpA at baseline. CRP - C-reactive protein, ESR - Erythrocyte Sedimentation
Rate, ASDAS - Ankylosing Spondylitis Disease Activity Score, BASFI -Bath Ankylosing Spondylitis Functional Index, BASDAI - Bath Ankylosing
Spondylitis Activity Disease Activity Index, MDGA - physician global assessment, mSASSS - modified Stoke Ankylosing Spondylitis Spinal Score,
csDMARDs - conventional synthetic Disease-Modifying AntiRheumatic Drugs, MASES - Maastricht Ankylosing Spondylitis Enthesitis Score
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Figure 1 – Five candidate proteins with the potential to predict radiographic progression in axSpA. The error bars represent 95% confidence inter-
vals with the mean for patients with or without mSASSS progression. p-values show statistical significance between depicted pairwise compari-
sons computed from linear mixed-effect models and adjusted for CRP. (***, p < 0.001; *, p < 0.05; ns, non-significant). Patients with and
without mSASSS progression are coloured in red and blue, respectively, and radiographic (r-) and non-radiographic (nr-) axSpA patients are
depicted as triangles and diamonds, respectively.

Figure 2 – Correlation matrix of five candidate proteins and selected clinical parameters. The matrix includes p-values and the colour indicates the
strength and direction of Spearman’s coefficient (rho).
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Conclusion: This pilot study revealed five plasma proteins, which are likely to predict the structural progression of axSpA
after two years. These data will be validated in an extended larger cohort.
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Background/Purpose: Emerging studies have shown that neutrophil extracellular traps (NETs) are increased and associ-
ated with the disease activity in patients with axial spondyloarthritis (axSpA). However, the molecular mechanism underlying
the release of NETs remains unclear in axSpA. In this study, we aimed to investigate the role of TNF/neutrophil elastase (NE)/
Gasdermin D (GSDMD) in the release of NETs in axSpA.

Figure 1 Increased expression of GSDMD in the neutrophils of axSpA patients and associates with NETs release. A. Western blot shows that the
expressions of GSDMD and GSDMD-Nwere increased in the neutrophils of axSpA patients. B. Immunofluorescence images show that higher expres-
sion of GSDMD-N was found to be associated with the increased NETs structures in axSpA patients. C. Immunofluorescence images show that
GSDMD inhibitor (disulfiram, DSF) or NE inhibitor (NEi) inhibited the NETs release and NEi inhibited the expression of GSDMD-N in axSpA patients.
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Methods: The expression of GSDMD in the neutrophils of axSpA patients was analyzed by Western blot and immunofluo-
rescence. The role of NE/GSDMD in the NETs release of axSpA patients was tested. Furthermore, the effect of TNF on
NE/GSDMD-mediated NETs was analyzed.

Results: Compared with the healthy controls, increased expression of GSDMD and the N-terminal fragment of GSDMD
(GSDMD-N) were detected in the neutrophils of axSpA patients. In addition, higher expression of GSDMD-N was found to
be associated with the increased NETs structures in axSpA, which was blocked by either GSDMD or NE inhibitor. Further-
more, TNF induced the release of NETs through the NE/GSDMD pathway.

Conclusion: These results demonstrated that TNF/NE/GSDMD pathway plays a critical role in the NETs release in axSpA,
which reveals that NE/GSDMD may serve as novel potential targets for inhibiting NETs to treat axSpA.

Disclosure: Y. Li: None; X. Peng: None.
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Figure 2 TNF induced the release of NETs through the NE/GSDMD pathway. A. Western blot shows that TNF induced the NETs release dose-
dependently. B. Western blot shows that TNF stimulation increased the expression of GSDMD and GSDMD-N. C. GSDMD inhibitor disulfiram
inhibited TNF-induced NETs release. D. Western blot shows that TNF stimulation increased the expression of NE. E. Western blot shows that
NE inhibitor (NEi) inhibited TNF-induced GSDMD-N expression.
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Background/Purpose: The interleukin-17 (IL-17) family of cytokines consists of 6 evolutionarily conserved cytokines, IL-
17A-F. Of these, IL-17A, B, C, and F play diverse roles in homeostasis and inflammation. IL-17A plays a critical pro-
inflammatory role in inflammatory arthritis, particularly in the spondyloarthritis (SpA) spectrum of disease. IL-17D is an under-
studied member of the IL-17 family of cytokines and its function appears to be context dependent. We sought to identify the
role of IL-17D in inflammatory arthritis.

Methods:We utilized two models of inflammatory arthritis: the SKG model and the serum transfer arthritis (STA) model. We
tested the effect of recombinant IL-17D treatment on arthritis development in both the STA and SKG models of arthritis and
assessed clinical inflammation and expression of pro-inflammatory factors in the paws by qPCR. We induced STA in Il17d-
deficient mice and controls, performed histology and assessed cytokines by Luminex.

To identify the cell types expressing IL-17D in inflamed synovial tissues from patients with SpA and RA, we analyzed single-
cell sequencing data from the Accelerating Medicines Partnership (AMP I) database, and performed RNAscope and immu-
nofluorescence (IF). Finally, we performed in vitro stimulation experiments using primary human cells and cell lines.

Results:We have previously reported that IL-17D is the most highly expressed IL-17 family member in synovial tissue at the
transcriptional level in patients with SpA and its expression correlates inversely with inflammation. Il17d-deficient mice
develop more severe arthritis than littermate controls. We now show that treatment of arthritic mice with recombinant IL-
17D protein attenuates inflammation in both the STA and SKG murine models of inflammatory arthritis, accompanied by
downregulation of pro-inflammatory cytokines. In inflamed human synovial tissues, IL-17D mRNA is most highly expressed
in CD34+ Fibroblast-like synoviocytes (FLS) that also express markers of stromal cell progenitors. Single-cell analysis and IF
revealed the presence of one previously identified receptor for IL-17D, CD93, in inflamed synovial tissues.

Conclusion: IL-17D and the CD93 receptor are expressed in inflamed synovial tissues. IL-17D expression is localized to
CD34+ FLS. In contrast to other IL-17 family cytokines that are pro-inflammatory, IL-17D attenuates inflammation in two ani-
mal models of arthritis. This finding is confirmed in the IL-17D-deficient setting. These data support an anti-inflammatory role
for IL-17D in inflammatory arthritis. Further studies are ongoing to define the mechanism by which the IL-17D pathway
impacts inflammation.

Disclosure: J. Chen: None; C. Manning: None; N. Yeremenko: None; J. Shim: AAVAA, 2, 5, 8; D. Montoro: TenSixty
Biosciences, 3; D. Baeten: UCB, 3; E. Gravallese: Associate Editor, New England Journal of Medicine, 3, Co-editor of
the textbook Rheumatology, 9, UptoDate, 9.
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Background/Purpose: Multiple lines of evidence indicate that ankylosing spondylitis (AS) is a lymphocyte-driven disease.
However, which lymphocyte populations are critical in AS pathogenesis is not known. AS is a highly heritable disease, with
estimates of the genetic contribution to AS ranging from 69 to 90%. Genome-wide association studies (GWAS) have iden-
tified >100 loci associated with AS, with the vast majority of likely causal variants being non-coding. In this study, we aimed
to identify the key cell types mediating the genetic risk in AS using an unbiased multi-omics approach.

Methods: We integrated GWAS data with epigenomic and transcriptomic datasets in human lymphocytes to identify key
cell subsets mediating genetic susceptibility to AS. We used public ATAC-seq on sorted peripheral immune cell subsets of
healthy subjects, low-input RNA-seq on 7 sorted lymphocyte populations of healthy subjects, and single-cell RNA-seq from
the human gut single-cell atlas. To link cell type-specific open chromatin regions or gene expression with GWAS we used
3 published methods: Linkage Disequilibrium Score-regression in Specifically Expressed Genes (LDSC-seg), SNPsea, and
single-cell disease-relevance score (scDRS). We validated that these methods could identify T-cells as the main drivers of
Rheumatoid Arthritis. Additionally, we performed co-localization analyses between GWAS loci and genetic variants associ-
ated with gene expression (eQTL) to find putative target genes of AS risk variants.

Results: LDSC-seg revealed that NK-specific open chromatin regions are significantly enriched in heritability for AS, while
this was not the case for other cell types such as T cells, B cells, and monocytes. This finding was consistent between
two AS GWAS, one using the ImmunoChip, and the other (UK biobank) using a genome-wide chip. Applying SNPsea to
RNA-seq data, we validated that genes in AS risk loci are enriched in NK cell-specific gene expression, compared to 6 T cell
subsets (CD4+ T, CD8+ T, MAIT, iNKT, and two gamma delta T cell subsets). Gene expression levels of AS-associated
genes, such as RUNX3, TNFRSF1A, and NPEPPS, were found to be highest in NK cells. Additionally, scDRS analysis using
the human gut single-cell atlas revealed significant upregulation of AS-associated genes predominantly in NK cells. With co-
localization analyses using a large-scale NK cell transcriptomic study with genotyped subjects, we found putative target
genes for AS risk variants, including the widely studied ERAP1, previously reported as likely target gene TNFRSF1A and
two new understudied target genes.

Conclusion: Using a variety of published datasets and complementary analytical approaches, we consistently identified NK
cells as the primary cell type with gene expression and open chromatin enriched in genetic risk variants for AS. These find-
ings point to NK cells as key mediators of the genetic susceptibility to AS.

Disclosure: M. Chiñas: None; D. Fernandez-Salinas: None; V. Aguiar: None; V. Caballero-Nieto: None; M. Lefton:
None; J. Ermann: AbbVie, 2, 5, Boehringer Ingelheim, 5, Janssen, 2, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB
Pharma, 2; M. Gutierrez-Arcelus: None.
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic, progressive autoimmune condition that affects both the skin
and joints. It is characterized by increased levels of the proinflammatory cytokine tumor necrosis factor-alpha (TNF-α)
(Guttman-Yassky et al., 2011). TNF signals via two receptors, TNFR1 and TNFR2. Recently, our lab discovered that globally
deleting the TNFR2 gene, while keeping TNFR1 intact, can reduce psoriasis-like inflammation in mice (Chandrasekharan
et al., 2022). Mechanistically, we found that TNFR2 plays a crucial role in the dendritic cell (DC)-dependent production of
IL-23 and polarization of TH17 cells. In psoriasis, DCs are known to be involved in capturing self-antigens from abnormal
skin cell growth, presenting them to T cells, and initiating an immune response (Kamata and Tada, 2022). The current
research sheds light on the critical role of TNFR2 in DC activation and the development of PsA, offering potential avenues
for targeted therapeutic therapies. In this study, we are testing if targeting TNFR2 specifically in DCs using conditional knock-
out mice can alleviate PsA.

Figure 1: DC-TNFR2KO mice show reduced PsA-like disease development induced by Mannan: A. Psoriasis-like skin scaling in diseased TNFR2
fl/fl and DC-TNFR2KO mice compared with vehicle-treated mouse ear; B. PASI score of the ear; C. The arthritic phenotype (swelling and redness)
and Psoriasis-like skin lesions in the hind paws of TNFR2 fl/fl and DC-TNFR2KO mice; D. Mean arthritis severity score of paws; E. Representative
H &E staining of ear tissue from control and diseased TNFR2 fl/fl and DC-TNFR2KOmice; (n=6 each, ** represents p value <0.01; *** represents p
value <0.001).

3539



Methods: We investigated the impact of DC-specific TNFR2 knockout (DC-TNFR2KO) on skin lesions and joint inflamma-
tion in a mouse model of psoriatic arthritis induced by Mannan (Khmaladze et al., 2014). Psoriasis Area and Severity Index
(PASI) Score and arthritis severity score calculations were performed on TNFR2fl/fl (control) and DC-TNFR2KO mice
(TNFR2fl/fl-CD11cCre). Histological evaluations were performed on ear skin and paw samples using H&E staining and safra-
nin staining, respectively. Histopathological analyses and scoring were conducted in a blinded manner by independent
investigators. Additionally, ELISA was used to determine whether DC-dependent cytokine production was altered in DC-
TNFR2KO mice in response to Mannan treatment. Statistical analyses were performed with the SPSS version and Prism
(GraphPad Software, San Diego, CA).

Results: Following Mannan injection TNFR2fl/fl mice developed PsA-like skin lesions and joint inflammation, while DC-
TNFR2KO mice exhibited minimal symptoms (Figure 1A-B). The cumulative PASI score was significantly lower in DC-
TNFR2KO mice compared to TNFR2fl/fl mice at days 4 and 6 after Mannan injection (p < 0.01, each). The mean arthritis
severity score was also lower in DC-TNFR2KO mice (p < 0.01; p < 0.001) (Figure 1 C-D). Histological examination revealed
that TNFR2fl/fl mice had significantly increased epidermal thickness (Figure 1E) and leukocyte infiltration compared to DC-
TNFR2KO mice after Mannan injection (p < 0.001; p < 0.01). Safranin O staining showed cartilage loss in both TNFR2fl/fl

and DC-TNFR2KO mice, however, it was less in TNFR2KO compared to TNFR2fl/fl mice (p< 0.05). Furthermore, we found
diminished levels of IL-12, IFN-γ and TNF-α in the serum of DC-TNFR2KO mice compared to TNFR2fl/fl mice, post Mannan
treatment (p< 0.0001; p< 0.001; p< 0.01 respectively).

Conclusion: Targeting TNFR2 specifically in dendritic cells can alleviate skin and joint inflammation in a mouse model of
PsA. This study provides insights into the mechanistic role of TNFR2 in PsA pathogenesis and may contribute to the devel-
opment of novel therapies for this debilitating disease.

Disclosure: R. Kaur: None;M. Husni: AbbVie, 1, 2, Amgen, 1, 2, Bristol-Myers Squibb, 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2,
Novartis, 1, 2, Pfizer, 1, 2, UCB, 1, 2; U. Chandrasekharan: None; R. Brambilla: None.
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Background/Purpose: Reactive arthritis (ReA) is the unique infection-triggered spondyloarthritis (SpA). Undifferentiated
peripheral SpA (UpSpA) is similar but without previous infection, or psoriasis or inflammatory bowel disease. Around
50-70% of these remit spontaneously while the rest become chronic. There are no known markers of chronicity. We have
previously described novel gut-microbiota associated with ReA/UpSpA1. Now, we have attempted to use these microbiota
to predict which of these patients would develop chronicity.
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Figure 1: A – Differential abundance shown at phylum level. The Bacteroidetes to Firmicutes ratio is higher in the Chronic ReA group, as compared
to Remission group; B – Heatmap visualizing the differential abundance at class level with dendrogram showing the phylogenetic relationship
between different samples.
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Methods: ReA and UpSpA recruited in the previous study1 were followed up at 3 years after the initial recruitment. They
were classified as having "Chronic ReA" (still on DMARDs or having symptoms of SpA) or in "Remission" (drug-free and with-
out any symptoms in the last 12 months). A standard pipeline was used to analyze differentially abundant microbiota

Figure 2: A – Microbiota that are at least 2-log-fold change different between chronic reactive arthritis and remission groups, stratified by Phylum.
Statistically different genera (False Discovery Rate <0.05) are shown as triangles. B – Species that are most important for predicting chronicity of
Reactive Arthritis as per Linear Regression Machine learning model.

3542



between Chronic ReA and Remission groups. Further, the groups were randomly divided into training (80% data) and vali-
dation (20% data) sets. Clinical features (disease duration, DMARD use, HLA-B27 status) and microbiota of differential
abundant families were analyzed by supervised machine learning algorithms (Support Vector Machine: SVM and Linear
Regression: LR) to build models that could predict the development of chronicity of ReA.

Table 1: Clinical characteristics ReA – Reactive Arthritis; IQR – Interquartile range; NA – Not applicable; DMARD – Disease modifying anti-
rheumatic drugs; VAS – Visual analogue score; HAQ-DI – Health assessment questionnaire-disability index; HLA – Human leukocyte antigen.
*p<0.05
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Results: Out of the initial 55 cohort, 29 patients consented for the follow-up. 14 (48.3%) patients had chronic ReA. The clin-
ical features are summarized in Table 1. The baseline microbiome data showed that alpha diversity (Observed, Shannon,
Simpson, Fisher, InvSimpson) as well as Beta diversity (Bray-Curtis and Unweighted UniFrac) was similar between the two
groups. After applying stringency filters (excluding OTUs that did not appear more than 5 times in least half the samples),
the differential abundance is shown at the Phylum (Figure 1A) and Class levels (Figure 1B). Amongst microbiota whose abun-
dance was at least log-2-fold different between Chronic ReA and Remission groups, we could identify 29 OTUs (Figure 2A)
that were significantly different (FDR< 0.05). The maximum difference was seen for Bacteroides ovatus (log2fd=3.19), Sal-
monella sp. HNK130(2.76), Escherichia coli (2.54), Bacteroides fragilis (2.51) that were more abundant in the Chronic ReA
group while Veillonella parvula (-2.74), Prevotella dentalis (-2.76), and Bifidobacterium adolescentis (-2.76) were more abun-
dant in the Remission group. In the SVM model, the most accurate model was the one incorporating HLA-B27, the use of
methotrexate and of sulfasalazine, and the families Enterobacteriaceae and Bifidobacteriaceae. The validation cohort
showed an accuracy of 83% (95% CI: 0.36-0.99). Figure 2B summarizes the species most important for prediction in the
LR model.

Conclusion: We have identified microbiota that can predict the chronicity of ReA. However, the accuracy of the prediction
can be improved upon with larger cohorts with prospective validation. Reference: < 1. Ahmed S, Mishra R, Mahapatra S,
Murmu KC, Padhan P,Prasad P, Punit and Misra R. 16S Metagenomics Reveals Unique Diversity and Novel Gut Microbiota
Associated with Reactive Arthritis. Available at: ssrn.com/abstract=4455358.

Disclosure: P. MV: None; S. Mahapatra: None; K. Murmu: None; R. Mishra: None; P. Padhan: None; P. Prasad:
None; R. Misra: None; S. Ahmed: Cipla, 6, DrReddy’s, 6, Janssen, 6, Novartis, 6, Pfizer, 6.

Abstract Number: 1786

Newly Identified Gut Commensal Clostridium Fessum AM100 for Treating
Ankylosing Spondylitis

Lu Bai1, Chengkai Zhu1, Yihong Xu2, Kunhai Tang1, Dachun Zhuo1, Qing Zhang1, Chengchun Geng1, Weidong Xu2, Hao
Wu1, Xingdong Chen1 and Jiucun Wang1, 1Fudan University, Shanghai, China, 2Changhai Hospital, Shanghai, China

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Basic Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Ankylosing spondylitis (AS) is an inflammatory disease of the spinal joints leading to progressive loss
of spinal mobility and chronic pain. Gutdysbiosis has been reported implicated in the pathogenesis of AS, however,the func-
tionally relevant microbial changes and the underlying molecular mechanisms remain unclear. The object of this study is to
determine the key microbes in AS by meta-analysis of the metagenomic data and to examine the underlying mechanism
in a proteoglycan-induced spondylitis (PGISp) mouse model of AS.

Methods: For human cohorts, meta-analysis of the fecal metagenomic data from three published cohorts was performed.
Raw FASTQ files were downloaded from the ENA and NCBI Sequence Read Archive. Taxonomic profiles were generated
with the mOTU profiler v.2.5.1. Clostridium fessumAM100 was isolated from the fecal sample of a healthy donor. The PGISp
model was established to examine the effect of the strain. PGISp mice were orally inoculated daily with 108CFU of live
AM100 diluted in 200ul PBS. The administration of AM100 was sustained across the entire time course of the experiment.
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Clinical and histological analysis were performed based on the standard scoring system. Plasma IL-17A and colon lamina
propria Th17 levels were assessed using ELISA and flow cytometry, respectively. New bone formation of the mouse spine
was examined by micro-CT at week 20.

Results:We foundan as-yet-uncharacterized species Clostridialesspecies[meta_12476] with the most pronounced change
between AS and the control group (FDRTotal= 6.95×10-7), whichwas decreased in the fecalsamples from AS patients. The
downregulation ofthe specieswas only found in AS patients, but not in RA patients. Next, we isolated this bacterial strain
from the stool sample of a healthy male and named itClostridium fessumAM100 (Figure 1).

Figure 1. Gut microbial differences between AS patients and controls. (A) Heatmaps in gray and in colors showing the species-level significance, as
calculated with a two-sided Wilcoxon test (FDR corrected P value), and the generalized fold change within individual studies. (B) The workflow of
isolating C.fessum AM100 from male human feces. (C) Micrograph showing strain C.fessum AM100 after gram staining.
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Oral administration of C.fessumAM100 alleviated the AS symptoms in PGISp mice in terms of arthritis clinical score and hind
paw ankle thickness. The inflammatory infiltration and synovial erosion were improved by C.fessumAM100. Compared with
PGISp mice, AM100 treatment considerably decreased the percentage of Th17 cells among colonic lamina propria lympho-
cytes (cLPL), accompanied by the alleviation of colitis. AM100 significantly suppressed the cytokine production of IL17A in
the plasma at week 10. At the advanced phase, AM100 delayed syndesmophyte formation in the PGISp mice (Figure 2).
Metabolome analysis revealed that putrescine and γ-aminobutyric acid (GABA) were enriched in AM100 fermentation super-
natant. Also, putrescine and GABA displayed anti-inflammatory effectsin vivo (Figure 3).

Conclusion: We demonstrated the key microbe Clostridium fessumAM100, significantly depleted in the feces of AS
patients, can suppress the IL-17A-related inflammation and delay new syndesmophytes formation in the PGISp model of
AS. Putrescine and GABA can mimic the beneficial effects of C.fessum AM100. This study suggests that
C. fessumAM100 might serve as an attractive probiotic for the treatment of AS patients.

Figure 2. C.fessum AM100 ameliorates proteoglycan-induced spondyloarthritis (PGISp) in mice. (A) Schematic diagram showing the experimental
design. (B) Clinical scores in control (n=10), PGISp (n=11), and PGISp mice with AM100 treatment (n=11). (C) Representative photographs of hind
paws and ankle thickness. (D) Hematoxylin-eosin staining (H&E), and IL-17A immunochemistry staining images. (E) Flow cytometry analysis of
Th17 cells in the LPLs. (F) Histological analysis of distal colon of mice. (G) Serum concentration of IL-17A. (H) Representative micro-CT images
showing the lumbar spines and sacroiliac joints (L5-S1) at week 20.
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Disclosure: L. Bai: None; C. Zhu: None; Y. Xu: None; K. Tang: None; D. Zhuo: None; Q. Zhang: None; C. Geng:
None; W. Xu: None; H. Wu: None; X. Chen: None; J. Wang: None.

Figure 3. C.fessum AM100 ameliorates disease symptoms in mice by producing putrescine and GABA. (A) Targeted Metabolomics analysis
revealed the significantly altered metabolites in AM100 fermentation supernatant vs. Culture medium, and (B) the feces of AM100-treated PGISp
mice vs. PGISp mice. (C) Schematic diagram showing the experimental design. (D) Clinical scores in control, PGISp, and PGISp mice with putres-
cine and GABA treatment (n=8 for each group). (E) Representative photographs of hind paws and Hematoxylin-eosin (H&E) staining of the distal
colon of mice. (F) Pathological severity of the colon was scored based on the severity of inflammation, damage of the crypt, and extension of
lesions.
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Background/Purpose: In psoriatic arthritis (PsA) aberrant activation/migration of specific T cell subpopulations (Th17/Th9/
MAIT cells) in the joint synovium induce synovial inflammation and pannus formation. Several T cell cytokines such as IL-9,
IL-17A/IL-17F, IL-22 and IL-23 play critical roles in the pathogenesis of PsA. IL-23 does not have any biological effect on
synovial cells (FLS) and IL-17 does not activate the JAK/STAT signaling system. IL-9 and IL-22 have regulatory roles on pro-
liferation of FLS; and as well JAK-1 and 3 are activated by IL-9; and JAK1/TYK2 by IL-22. Here to determine the functional
significance of these signaling proteins on pannus formation we hypothesized that IL-9/IL22 induced JAK/STAT signaling
regulates the proliferative cascades of FLS in PsA. We studied the regulatory role IL-9 induced JAK-1,3 and IL-22 induced
JAK1/TYK2 on FLS biology.

Methods: FLS from PsA (n=10) were cultured as per our standardized protocol (Cytokine.2012;60:38-42) with rIL-9
(10ng/ml) and rIL-22 (100ng/ml). Proliferation was measured by MTT assay and CFSE dilution assay. IL-6, IL-8 and MMP3
levels were determined by ELISA. Immunoblot studies were done to assess JAK1/pJAK1, TYK2/pTYK2, STAT1/pSTAT1,
STAT3/pSTAT3. Further to determine the molecular mechanisms of JAK inhibitors (JAKi) these experiments were done in
the presence or absence of specific JAKi (JAK-inhibitor, Upadacitinib).

Figure 1: JAK-1 regulates rIL-9/rIL-22 induced proliferation of FLS. MTT assay results show that rIL-9/rIL-22 induced proliferation of FLS is inhib-
ited by a specific JAK-1 inhibitor (upadacitinib). IL-9 and IL-22 increases FLS proliferation significantly compared to culture media (p<.001, t-test).
Upadacitinib at several concentrations show significant inhibition of IL-9/IL-22 induced FLS proliferation compared to IL-9/IL-22 induced prolifer-
ation (p<.001).
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Figure-2: (A) immunoblot study of FLS demonstrates that rIL-22 induced phosphorylation of JAK-1 and STAT-3 were inhibited by specific JAK-1
inhibitor, upadacitinib. (B) immunoblot study of FLS demonstrates that rIL-9 induced phosphorylation of JAK-1 and STAT-3 were inhibited by spe-
cific JAK-1 inhibitor, upadacitinib.

Figure 3: (A) rIL-9 induced IL-6, IL-8, MMP3 secretion by FLS was inhibited by JAK-1 inhibitor, upadacitinib. FLS were cultured with rIL-9 and sev-
eral doses of upadacitinib. ELISA assay of culture supernatants showed significant inhibition of IL-6, IL-8 and MMP3 levels. (B) rIL-22 induced IL-6,
IL-8, MMP3 secretion by FLS was inhibited by JAK-1 inhibitor, upadacitinib. FLS were cultured with rIL-22 and several doses of upadacitinib.
ELISA assay of culture supernatants showed significant inhibition of IL-6, IL-8 and MMP3 levels.
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Results: In cultured FLS we observed that rIL-22 and rIL-9 induced increased phosphorylation of JAK1/TYK2 and JAK1/
JAK3 respectively compared to the culture media only, (p< 0.01). rIL9/rIL22 also phosphorylated STAT3/RORγt. We
observed that the critical events in PsA such as (i) proliferation of FLS (ii) IL-6, IL-8 and MMP-3 production by FLS are
induced by rIL-22 and rIL-9 and those were regulated by JAK1/TYK2 and JAK-1,3 respectively. Further pan-JAK inhibitors
and other specific JAK-1 and TYK2 inhibitors blocked these effects significantly (p< 0.01). Details of some these observa-
tions on the regulatory role of JAK-1 are shown in the Figure 1. Figure-1 demonstrates that rIL-9r/rIL-22 induced proliferation
of FLS could be inhibited by blocking JAK-1 with JAKi (upadacitinib) by MTT assay; Figure-2 shows the regulatory role of rIL-
22 on JAK/STAT phosphorylation in FLS and Figure-3 demonstrates regulatory role of JAK-1 on FLS in respect to local cyto-
kine and metalloproteinase production.

Conclusion: JAK/STAT signaling system of T cells and its regulatory role in the pathogenesis of psoriatic disease is well
established.This study provides a novel insight about the role for JAK-1 and TYK2 signaling on pannus formation and dem-
onstrates novel therapeutic targets for treatment of psoriatic disease.

Disclosure: S. Raychaudhuri: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, 6, SUN Pharma, 2, 5, 6, UCB, 2, 5, 6; C. Abria: None; S. Raychaudhuri: None.
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Background/Purpose: Enthesitis is one of the most distinctive features and signs of ectopic bone formation in ankylosing
spondylitis (AS). The Wnt/β-catenin pathway and Th17 cells are closely associated with pathological bone formation in AS,
but their association has not been fully understood.

Methods: Twenty-five healthy control (HC) and seventy AS sera was subjected to ELISA for human TNF, IL-17A, and
WNT5a. Ten PBMC (three HC and seven AS) and seven enthesis cells (three control- and four AS-enthesis) were conducted
to RNA-sequencing. WNT5a and Receptor tyrosine kinase like orphan receptor 2 (ROR2) expression in enthesis were vali-
dated by immunohistochemistry analysis in five diseases control and seven AS patients. Next, overexpression or knock-
down of ROR2 in primary enthesis was assessed bone-forming activity in the presence or absence of WNT5a treatment.
Finally, enthesitis and ectopic bone formation at the ankle were evaluated in treatment with Ror2 mouse shRNA lentiviral par-
ticle in curdlan-injected SKG mice.

Results: TNF, IL-17A and Wnt5a in AS sera were significantly increased and positively correlated with mSASSS. Co-
treatment with TNF and IL-17A dramatically increased WNT5a expression in AS-enthesis cells, as evaluated by RNA-
sequencing, RT-qPCR, immunoblotting, and ELISA. Also, co-treatment with TNF and IL-17A augmented the bone-forming
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We found that co-treatment with TNF and IL-17A dramatically increased WNT5 expression in AS-enthesis.

We found that ROR2 is highly expressed in the ectopic bone of the human AS spinous process.
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activity, bone-related gene expressions (ALP, RUNX2, and OCN), and WNT5A in AS-enthesis cells accompanied as com-
pared to diseases control. Moreover, WNT5A treatment not only upregulated RUNX2 and CTCF expression in AS-enthesis
cells via ROR2, but also showed excessive bone-forming activity under osteogenic stimulation. Intriguingly, an increase
ROR2 expression in AS enthesis was revealed by RNA sequencing and validated at ectopic bone in spinal enthesis tissues
from AS patients. Overexpression of ROR2 in enthesis had an accelerating bone-forming effect in Wnt5a treatment, whereas
the knockdown of ROR2 in enthesis had shown the delaying bone-forming activity of AS enthesis in WNT5a treatment.
Finally, treatment of Ror2 mouse shRNA lentiviral particle in curdlan-injected SKG mice exhibited a significant decrease in
enthesitis and ectopic bone formation at the ankle.

Conclusion:We found that synergism of TNF and IL-17A triggers acceleration of bone mineralization and new bone forma-
tion in enthesis via WNT5/ROR2 axis. TNF&IL-17A/WNT5a/ROR2 axis may play a crucial role in pathological new bone for-
mation in AS.

Disclosure: S. Jo: None; S. Lee: None; C. Jeon: None; S. Choi: None; Y. Park: None; T. Kim: None.
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Background/Purpose: Microtrauma might be considered a crucial of various environmental factors in AS, but there is still
unknown whether microtrauma has a direct/indirect role in the pathogenesis of AS.

Methods: To induce microtrauma injuries, right hindlimb of male SKG mouse was immobilized by a surgical sticking plaster
and pipette tip for a week. After this period, the fixed tip was removed from ankle and the mouse was intraperitoneally
injected with 3 mg curdlan. Left and Right ankles were considered microtraumatized and non-microtraumatized group,
respectively. We monitored clinical arthritis to score it every week for 5 weeks. At 6 weeks, the physical changes in ankles
and sacroiliac joints were evaluated by histological and micro-CT analysis. Primary muscle cells were induced by shear
stress for a day to mimic microtrauma and conducted RNA-sequencing.

Results: After curdlan injection in SKG mice, the left ankle was microtraumatized and showed an increase in frequency and
severity of arthritis and enthesitis when compared to the non-microtraumatized right ankle. Also, as revealed by micro-CT
analysis, the inflamed bone volume was decreased in the heel of non-microtraumatized right ankle, whereas dramatically
increased in heel of microtraumatized left ankle. Moreover, TNFa expression in enthesis and arthritis of ankle using IHC were
much higher in microtraumatized left ankle than non-microtraumatized right ankle. Intriguingly, the SI joints of the left hip
were shown cartilage fusion in the microtraumatized left as compared to the non-microtraumatized right. When RNA-
sequencing data of shear stress was compared to non-stress groups, we found that the FGF16 gene is a top rank in the
stress group. The expression of FGF16 was significantly elevated in the femur muscle of microtraumatized left ankle.
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Conclusion: Here we showed that microtrauma at ankle using immobilization contributes to severity arthritis and enthesitis
at ankle and induction of FGF16 in muscle of curdlan-injected SKG mice.

Disclosure: S. Lee: None; C. Jeon: None; S. Jo: None; T. Kim: None.

Abstract Number: 1790

Expansion of CD8+ TCRVβ9+ T Cells in the Peripheral Blood of HLA-B27+
Patients with Axial Spondyloarthritis

Caroline Bauchiero1, Micah Lefton1, Stephanie Sinnappan2, Jeffrey Sparks3 and Joerg Ermann4, 1Brigham andWomen’s
Hospital, Boston, MA, 2Columbia University, New York, NY, 3Division of Rheumatology, Inflammation, and Immunity,
Brigham andWomen’s Hospital and Harvard Medical School, Boston, MA, 4Division of Rheumatology, Inflammation and
Immunity, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Basic Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Studies in human HLA-B27 transgenic rats largely discredited the idea that CD8+ T cells are key
drivers of disease in axial spondyloarthritis (axSpA). However, recent studies in humans have revived interest in the role of
CD8+ T cells in axSpA including the description of relevant CD8+ T cell subsets in a number of rheumatic disease settings
(CD103+CD49a+ InEx cells, regulatory CD8+KIR+ T cells, Granzyme B and K expressing CD8+ T cell subsets) and the
demonstration of expanded TCR clonotypes in the joints and eyes of HLA-B27+ SpA patients. In this study, we used
state-of-the-art flow cytometry to search for diagnostic cellular biomarkers in axSpA reporting results for CD8+ T cells.

Methods: Study subjects were recruited from our hospital’s Orthopedic and Arthritis Center. Four groups were compared:
healthy controls (HC), patients with chronic low back pain without axSpA (cLBP), axSpA patients not on a biologic (axSpA/-),
and axSpA patients treated with a TNF inhibitor (axSpA/TNFi). Groups (n=22-23 each) were matched for age, sex and gen-
otyped for HLA-B27. All axSpA patients fulfilled modified New York criteria for ankylosing spondylitis or the 2009 ASAS cri-
teria for axSpA. PBMCs were analyzed in two batches on a CYTEK Aurora spectral flow cytometer. Our customized
30-parameter staining panel included major lineage markers, lymphocyte differentiation and activation markers and func-
tional markers for cytotoxicity, homing, and cytokine production potential. We included antibodies for KIR3DL1 (DX9),
KIR3DL2 (DX31), KIR2DL2/L3 (DX27) and KIR2DL5 (UP-R1) as well as TCRVβ9+ (MKB1). Cells were further stained intra-
cellularly for GRZB (GB11) and GRZK (GM26E7). FlowJo was used for quality control and analysis (see gating strategy
in Fig. 1).

Results: There were no differences in the frequency of CD8+ T cells expressing any KIR or CD8+ T cells expressing the
HLA-B27 binding KIR3DL2 between HC, cLBP, axSpA/- and axSpA/TNFi subjects (Fig. 2A,B). There were also no differ-
ences in the frequency of CD8+ T cell subsets distinguished by expression of GRZB and GRZK (Fig. 2C-E). About 2% of
CD8+CD45RAloTeff/mem and CD8+CD45RAhiCCR7+ Tnaive cells were TCRVβ9 positive without differences between groups.
However, when only HLA-B27+ individuals were analyzed, we noticed an expansion of TCRVβ9+ cells amongst CD8+ Teff/
mem cells in axSpA/- and axSpA/TNFi subjects, which was not seen in CD8+ Tnaïve cells or in the respective CD4+ T cell sub-
sets (Fig. 3). Compared with control subjects, CD8+TCRVβ9+ Teff/mem cells in axSpA patients showed increased expression
of CCR6 suggesting a Tc17 phenotype.
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Conclusion: The observed expansion of CD8+Vβ9+ Teff/mem cells in the peripheral blood of HLA-B27+ patients with axSpA
is consistent with the previously reported expansion of TRBV9–CDR3–TRBJ2.3 clonotypes in tissues and supports the pep-
tide hypothesis for the HLA-B27 association with axSpA. The in-depth characterization of the CD8+TCRVβ9+ Teff/mem pop-
ulation using additional markers included in the staining panel is ongoing.

Gating strategy. (A) Identification of CD8+ T cells by hierarchical gating. (B) Staining of CD8+ T cells for expression of KIR3DL1, KIR3DL2,
KIR2DL2/L3+KIR2DL5, and GRZB vs. GRZK. CD8+ T cells expressing any KIR were identified by Boolean gating (logic OR gate) in FlowJo.
(C) CD45RA and CCR7 were used to identify CD8+ Teff/mem and Tnaive cells, which were then analyzed for expression of TCRVb9, CCR6 and
CXCR3
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(A) Expression of KIRs on total CD8+ T cells. Depicted is the fraction of CD8+ T cells that express any of the following KIRs: KIR3DL1, KIR3DL2,
KIR2DL2/L3, KIR2DL5 (B) Fraction of KIR3DL2+ CD8+ T cells. (C-E) Fraction of CD8+ T cells expressing GRZB alone, GRZB and GRZK, or GRZK
alone. Bars represent means and SD deviation. There were no significant differences between groups by one-way ANOVA.
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Disclosure: C. Bauchiero: None;M. Lefton: None; S. Sinnappan: None; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2;
J. Ermann: AbbVie, 2, 5, Boehringer Ingelheim, 5, Janssen, 2, Novartis, 2, 5, Pfizer, 2, 5, Takeda, 2, UCB Pharma, 2.

(A, B) Fraction of TCRVb9+ cells amongst CD8+ Teff/mem cells and CD8+ Tnaive cells, respectively. (C, D) Fraction of TCRVb9+ cells amongst
CD8+ Teff/mem cells and CD8+ Tnaive cells in HLA-B27+ individuals. HC (n=4) and cLBP (n=6) were pooled. (E, F) Fraction of TCRVb9+ cells
amongst CD4+ Teff/mem cells and CD4+ Tnaive cells in HLA-B27+ individuals. (G, H) Fraction of CCR6+ and CXCR3+ cells amongst CD8+-
TCRVb9+ Teff/mem cells in HLA-B27+ individuals. Bars represent means and SD deviation. P values were calculated by one-way ANOVA with
post hoc Tukey’s.
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Background/Purpose: Despite the widespread use of anti-TNFα therapy in psoriatic arthritis (PsA), a significant proportion
of patients fail to achieve a complete treatment response. There are no predictive markers for response to TNFα blockade.
Rs1061622 polymorphisms (T/T, T/G, or G/G genotypes) corresponds to a methionine with T allele or arginine with G allele
at amino acid position 196 of TNFα receptor 2 (TNFR2). These polymorphisms in TNFR2 have been associated with treat-
ment response in rheumatoid arthritis and PsA, with the G/G genotype being less likely to respond to anti-TNFα therapy
compared to the T/T genotype. However, the underlying molecular mechanism explaining this association remains
unknown. This study aimed to investigate the signaling differences between TNFR2 variants associated with rs1061622
polymorphisms carrying the T allele (TNFR2-196M) and G allele (TNFR2-196R), which could potentially elucidate the differ-
ential responsiveness to anti-TNFα therapy in PsA patients.

Methods: Gene expression studies were conducted in Jurkat T cells and primary human endothelial cells. Recombinant
TNFR2-196M or TNFR2-196R were expressed in both cell types using a lentiviral approach. Cells were treated with TNFα
alone (2 ng/mL) or TNFα in the presence of a TNFα neutralizing antibody. The expression of, ICAM-1, a
TNFR2-dependent proinflammatory gene, was assessed using quantitative RT-PCR. These findings were further validated
using human umbilical vein endothelial cells (HUVEC) with rs1061622 polymorphisms. The polymorphisms were determined

Figure 1. TNFR2-196R expressing Jurkat T cells show increased expression of ICAM-1 in the absence of TNFα. A) Western blot showing
TNFR2-196M or TNFR2-196R protein expression using lentiviral approach. B) Using RTqPCR basal ICAM-1 mRNA abundance is significantly
increased in TNFR2-196R over-expressing cells using lentiviral approach compared to control (vector) or TNFR2-196M over-expressing cells
via lentiviral approach (white bars). This constitutive TNFR2-196R activity is not inhibited after treatment with anti-TNFα monoclonal antibody.
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by genotyping (T/T, T/G, and G/G) discarded umbilical cord tissues prior to isolating and culturing the endothelial cells. Sig-
naling pathways through TNFR2 were assessed using RTqPCR and Western blot analysis.

Results: In Jurkat T cells, successful expression of TNFR2-196M and TNFR2-196R was achieved (Figure 1A). Cells
expressing TNFR2-196R exhibited increased basal expression of ICAM-1 compared to TNFR2-196M (Figure 1B). Impor-
tantly, treatment with a TNFα neutralizing antibody did not affect basal ICAM-1. Similarly, HUVEC cells over TNFR2-196R
expressing (by lentiviral approach) showed increased ICAM-1 and IL-1β mRNA levels, while TNFR2-196M did not exhibit
this effect (Figure 2). Furthermore, HUVEC isolated from subjects with G allele demonstrated higher basal expression of pro-
inflammatory genes (IL-1β, IL-6, ICAM-1, GM-CSF2, CXCL2, E-selectin, Il-8) in the absence of TNFα (Figure 3). Notably, the
TNFR2-independent gene P-selectin, did not show an increase in basal activity in cells expressing TNFR2-196R.

Conclusion: Our findings suggest that at least one G allele for the TNFR2 rs1061622 polymorphisms (TNFR-196R) confers
a TNFα independent proinflammatory activity. These results may provide insights into a potential underlying mechanism for
the association between rs1061622 polymorphisms and likelihood of response to anti-TNFα treatment in PsA. Further
understanding of these signaling differences may contribute to the development of personalized treatment strategies for
PsA patients based on their genetic profiles.

Disclosure: J. Sullivan: None; V. Rai: None; J. Harvey: None; V. Del Signore: None; U. Chandrasekharan: None;
M. Husni: AbbVie, 1, 2, Amgen, 1, 2, Bristol-Myers Squibb, 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, Novartis, 1, 2, Pfizer,
1, 2, UCB, 1, 2.

Figure 2. TNFR2-196R expressing HUVEC show increased expression of ICAM-1 and IL-1β in the absence of TNFα. Using RTqPCR basal ICAM-1 and
IL-1β mRNA abundance is significantly increased in TNFR2-196R over-expressing cells via lentiviral approach (checkered) compared to uninfected
HUVEC (normalized) or TNFR2-196M over-expressing cells via lentiviral approach (grey bars). Results are the average of two independent experiments.

Figure 3. TNFα independent constitutive inflammatory activity in HUVEC expressing at least one G allele. Total RNA was extracted from HUVEC
with T/T, T/G, or G/G genotypes. mRNA of indicated genes were quantified using RTqPCR after normalizing with mRNA levels of RPL-32, a
housekeeping gene not induced by cytokines, including TNFα.
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Background/Purpose: Psoriatic Arthritis (PsA) is an inflammatory arthritis and shares several clinical features with Osteoar-
thritis (OA), the most common form of arthritis. This often leads to challenges in correctly diagnosing these diseases. Syno-
vial Fluid (SF) from joints of arthritis patients contain a rich population of pathogenic modulators, such as microRNAs
(miRNAs), making it a good source to study disease biomarkers. In this study, we aimed to 1) identify differentially expressed
miRNA in SF of PsA and OA patients, and 2) identify differentially expressed miRNA driven pathways.

Figure. 1. Heatmap showing expression of miRNAs with Q<0.05 and fold change >1.5 in PsA and OA samples. Clusters of miRNAs that were rel-
atively upregulated in PsA samples are indicated by the black rectangles.
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Methods: Synovial fluid aspirated from knees of 12 PsA (sex: 8M, 4F; age (years): (median, range) = (45 (19-64)) and 12 OA
patients (sex: 6M, 6F, age: (median, range) = (60 (43-74)) was used for miRNA sequencing using Illumina NextSeq 550. Lin-
ear modelling with empirical Bayes moderation (using the Limma R package) was used for assessing differential expression
of miRNAs. Gene targets and enriched pathways targeted by significant miRNAs were identified by using integrative tools
miRDIP and pathDIP set to a very high confidence class. For validation, SF samples from additional 35 PsA and 37 OA
patients were retrieved. Total RNA including miRNA was extracted from these samples, and 5 selected candidate miRNAs
were validated using quantitative RT-PCR. ΔΔCt method was used to calculate fold change. Differentially expressed miR-
NAs were defined as those with a two-fold change in expression (-1.0 ≥ log2FC ≥ 1.0; p-value < 0.05).

Results: After miRNA sequencing, 51 miRNAs were found to be significantly differentially expressed between PsA and OA
(FDR adjusted p-value less than 0.05) (Fig. 1). QKI (RNA binding protein), OTUD4 (TLR signalling regulator), and NFAT5
(osmotic stress response regulator) in PsA, and, CELF2 (mRNA processor), NFAT5, and ACVR2B (TGFβ receptor) in OA,
were the highest ranked gene targets of significant miRNAs.Figure 2 shows the signalling cascade that include genes tar-
geted by miRNAs upregulated in PsA and OA. Pathways such as mitogen-activated protein kinase (MAPK), and WNT

Figure 2. Signaling cascades that include genes targeted by miRNAs upregulated in PsA and OA. Contextually relevant pathways were selected by
applying filters for the synovium. Larger texts corresponds to highly enriched pathways.

Table 1. Enriched Pathways of gene targets of significant miRNAs with very high confidence of 1% and q-value <0.05. a) Enriched pathways of
genes targeted by miR-27b-3p, b) Enriched pathways of genes targeted by miR-223-3p
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signalling were included which have also been previously demonstrated to be associated with PsA and OA. On qRT-PCR,
2 out of 5 miRNAs; miR-27b-3p (log2FC= -2.391, p-value < 0.05), and miR-223-3p (log2FC= 2.830, p-value < 0.05), were
significantly dysregulated in SF of PsA patients compared to OA patients. Analysis using miRDIP and pathDIP revealed
195 gene targets and 114 enriched pathways for miR-27b-3p (Table 1a), and 223 gene targets and 9 enriched pathways
for miR-223-3p (Table 1b).

Conclusion: Several miRNAs are deregulated between PsA and OA. miR-27b-3p, and miR-223-3p were validated in an
independent cohort of patients. Identification of gene targets and enriched pathways further support the validated findings.
Additional analysis of the remaining significant miRNAs will provide valuable pathogenetic insights and may identify diagnos-
tic signature of PsA vs OA.

Disclosure: D. Ganatra: None; A. Samman: None; D. Nasri: None; S. Rahmati: None; O. Cruz Correa: None;
R. Machhar: None; R. Gandhi: None; M. Kapoor: None; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca,
3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.
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Background/Purpose: The loss of intestinal barrier integrity is a key contributor to gut inflammation, however the mecha-
nism behind this dysregulation is not well understood. The ZAP-70W163C BALB/c (SKG) mouse model of Spondyloarthritis
(SpA) develops IL-23-dependent Crohn’s-like ileitis after systemic curdlan administration, with fecal dysbiosis, ileal goblet
cell depletion and ER stress. IL-24 is associated with ER stress and apoptosis and increased levels were observed in inflam-
matory bowel disease (IBD) and SpA. To help elucidate the mechanism behind intestinal barrier dysfunction and goblet cell
depletion in IBD, we assessed the role of IL-24 in ileal ER stress-mediated apoptosis in SKG mice.

Methods: SKG and control BALB/c ileum was analysed by histology and immunofluorescence (IF). Ileal epithelial cells were
analysed by flow cytometry. ER stress was induced with thapsigargin in the MUC2hi human colonic epithelial cell line LS174T
in the presence of IL-24 or control siRNA. Gene expression was analysed by RT-qPCR and protein by flow cytometry.

Results: Naïve SKG ileum has fecal dysbiosis. In SKG ileum, expression of Il24 and ER stress marker transcripts were
increased relative to BALB/c ileum. By IF, IL-24 localised to the ileal goblet cells. UEA-1 expression in Ep-CAM+ intestinal
epithelial cells was significantly increased, indicating increased mucin production in SKG mice compared to BALB/c. IL-24
knockdown in LS174T epithelial cells in vitro increased ER stress and apoptosis including increased CHOP, DR5 and active
caspase-3 expression.
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Conclusion: IL-24, a goblet cell-specific cytokine in small intestine mitigates ER stress-induced apoptosis in mucin-
producing epithelial cells. This suggests that ER stress-associated IL-24 in SKG ileum is insufficient to prevent the cascade
to IBD that commences with goblet cell apoptosis and epithelial barrier breakdown.

Disclosure: A. Cameron: None; R. Giri: None; J. Begun: None; T. Wells: None; R. Thomas: CSL, 2, 5, Janssen-Cilag,
6, Sandoz, 6; A. Bergot: None.
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Background/Purpose: Inflammation and new bone formation are important disease mediators in ankylosing spondylitis
(AS). Recent studies in mice show that the deubiquitinase molecule TRABID epigenetically controls the expression of
IL12/23 through JMJD2D (Jumonji Domain-Containing Protein 2D). Furthermore, TRABID also upregulates EZH2
(Enhancer of zeste homolog 2), a molecule that has been implicated in pro-osteogenic pathways. This study aims to study
the functional and clinical relevance of TRABID in AS pathogenesis.

Methods:

1. TRABID, EZH2 and JMJD2D protein and gene expression was evaluated in AS and healthy control tissue by immunohistochem-
istry/immunofluorescence and qPCR respectively.

2. THP-1 cells (monocyte cell line) and splenocytes from 16-week-old SKG mice were incubated with lipopolysaccharide (LPS) to
stimulate cytokine production and varying concentrations of NSC112200, a small molecule inhibitor of TRABID. Enzyme-linked
immunosorbent assay (ELISA) was used to detect IL23, TNFa and IL1b production after 24 hours in the supernatant. Finally, west-
ern blot was used to evaluate expression of EZH2 and JMJD2D.

3. TRABID was knocked down in Saos-2 cells (osteoblast cell line) using siRNAs. Cells were then incubated in an osteogenic induc-
tion media for 14 days. RNA was extracted every 3 days to evaluate osteogenic gene expression by qPCR and RNA sequencing.
At day 14, calcium mineralization levels were evaluated by Alizarin Red staining.

Results:

1. Our results showed that TRABID is significantly upregulated in human and mouse AS tissue (Figure 3). TRABID+ cells and gene
expression were found to be upregulated in AS gut (n=20/group, p< 0.0001), bone marrow (n=5/group, p< 0.0001) and synovium
(n=10/group, p< 0.0001). TRABID was found to be preferentially expressed by CD68+ macrophages in the synovial lining. EZH2
and JMJD2D were also found to be significantly upregulated in the inflamed synovium.

2. THP-1 cells treated with NSC112200 and LPS together showed a marked dose dependent inhibition of IL23 production when
compared with cells treated with only LPS (n=6, p >0.0001). Furthermore, TRABID inhibition showed a significant downregulation
of both JMJD2D and EZH2 protein levels (Figure 2).
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3. SKG mouse splenocytes incubated with NSC112200 dose dependently showed decreased levels of TNFa when compared with
cells treated with LPS alone after 24 hours (n=3, p=0.0043).

4. TRABID knockdown by siRNA showed significant suppression of pro-osteogenic genes like SP7, Runx2 and alkaline phospha-
tase. Moreover, osteoblasts knocked down for TRABID failed to mineralize as evidenced by diminished alizarin red staining.
RNA sequencing confirmed pathways related to TGFb signaling, bone remodeling and endochondral ossification were sup-
pressed while negative regulation of the immune system was upregulated (Figure 1). Lastly, osteogenic induction media signifi-
cantly upregulated TRABID expression over time, compared with cells treated with unconditioned growth media (p=0.0027)

Conclusion: Our results show a role for TRABID in both cytokine production and osteogenesis. Future work will address
both downstream mechanisms of TRABID in these processes and evaluate TRABID inhibition in animal models of AS.

Disclosure: A. Srinath: None;D.Mauro: None; F. Ciccia: None;N. Haroon: AbbVie, 2, Eli Lilly, 2, Janssen, 2, Novartis,
2, UCB Pharma, 2.
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Background/Purpose: Psoriatic arthritis (PsA) is a form of inflammatory arthritis that occurs in patients with cutaneous pso-
riasis. Due to the lack of clinically useful diagnostic biomarkers or full understanding of pathways distinguishing PsA from
psoriasis without PsA (PsC), we aimed to conduct integrated multiomics analyses using data from previously identified panel
of SNPs and proteins, peripheral blood bulk RNA sequencing, miRNA sequencing and serum metabolomics obtained from
carefully phenotyped individuals with psoriatic disease to identify pathways that differentiate PsA from PsC.

Methods: Serum, RNA and DNA from 102 PsA and 100 PsC patients were retrieved from a biobank of patients with psori-
atic disease. Serum samples were used for miRNA sequencing, ELISA of 15 proteins (TNFSF14, S100A8/9, COMP, CRP,
M2BP, OPG, DEFA, ITGB5, RANKL, CXCL10, Leptin, MMP3, OPN, Periostin, and SOST) and liquid chromatography-high
resolution mass spectrometry (LC-HRMS) for metabolites, RNA for RNAseq and DNA for genotyping 42 SNPs of 19 ’PsA
weighted’ genes. Resulting molecular data were combined with clinical data to identify the best set of biomarkers able to dis-
criminate between PsA and PsC. A random forest model was developed to identify the best combination of diagnostic bio-
markers. Further bioinformatics analysis was conducted using mirDIP 4.11 with threshold "very high" to identify biomarker
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mRNAs targeted by biomarker miRNA, and pathDIP 42 was used to perform pathway enrichment analysis for such mRNAs,
while clusterProfiler 4.8.03 was used to perform Gene Ontology enrichment analysis. Analyses and visualization were per-
formed in R 4.3.0.

Results: The random forest model identified 200 biomarkers, comprising 97 metabolites, 77 miRNAs, and 26 mRNAs, as
the best performers to discriminate between PsA and PsC (Figure 1A, AUROC of 0.979, p-value < 0.001).Among the
77 miRNAs, 9 target 6 of the 26 mRNAs present in the 200 biomarkers (Figure 1B).Pathway and Gene Ontology enrichment
analyses performed on the 6 genes identified several terms linked to phospho- and glycerophospholipid metabolism
(Figure 2).Interestingly, of the 97 biomarker metabolites, 40 were mapped to known metabolites. Of these, 12 (30%) were
either glycero- or phospholipids. Differences in phospholipid profiles between PsA and PsC have been described in 4, where
a link to the immune system has also been proposed. Further validation is undergoing to confirm the diagnostic value of the
200 biomarkers and the role of the phospholipidic pathways in PsC progression to PsA.

Figure 1. A) Analysis of the molecular and clinical features to identify the best biomarkers for PsA discrimination. B) miRNA to mRNA targeting using
molecules from the 200 biomarkers and threshold “very high” from mirDIP 4.1.

Figure 2. Pathway and Gene Ontology enrichment analysis results for the 6 genes from the 200 biomarkers identified as targets of 9 miRNAs from
the same 200 biomarkers.
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Conclusion: Our study highlights the importance of integrating multiple types of data to characterize different and comple-
mentary pieces of the molecular landscape that differentiate PsA and PsC. Our preliminary analysis shows that metabolic
pathways can have a central role in the development and differentiation of PsA, a signal identified at the genetic level and
confirmed through metabolomics analysis.

References: 1. Tokar, T. et al. Nucleic Acids Res 46, D360 (2018). 2. Rahmati, S. et al. Nucleic Acids Res 48, D479–D488
(2019). 3. Wu, T. et al. Innovation (Cambridge (Mass.)) 2, 100141 (2021). 4. W�ojcik, P. et al. Int J Mol Sci 20, (2019).

Disclosure: C. Pastrello: None; D. Ganatra: None; M. Kotlyar: None; N. Looby: None; Q. Li: None; L. Eder: AbbVie,
2, 5, Eli Lilly, 2, 5, Fresenius Kabi, 5, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, Sandoz, 5, UCB, 2, 5; D. Gladman:
AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead Sciences, 2, Jans-
sen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5; P. Rahman: AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene,
2, Eli Lilly, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, UCB, 2; I. Jurisica: None; V. Chandran: AbbVie, 1, 5, 6, Amgen,
1, 5, 6, AstraZeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2.
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Background/Purpose: The Canadian government’s COVID Immunity Task Force funded SUCCEED to study COVID vac-
cination responses in immune-mediated inflammatory disease(IMID). We describe how drugs, clinical factors, and vaccine
history influence serological response to vaccination, summarize safety, and describe breakthrough infections.

Methods: From Vancouver, Calgary, Winnipeg, Montreal, Quebec City, Sherbrooke, Toronto, and Hamilton, data and dried
blood spots/sera post-COVID vaccination were collected from adults with rheumatoid arthritis, inflammatory bowel disease,
SLE, ankylosing spondylitis/spondyloarthritis and psoriasis/psoriatic arthritis, with the first sample at enrolment and then
3, 6, and 12 months after latest vaccine dose. We evaluated anti-spike(S) trimer and anti-receptor-binding domain(RBD)
IgG (indicating successful serologic response to vaccine) and anti-nucleocapsid (N) IgG (indicating recent infection, cross-
referenced with self-report). Multivariate generalized estimating equation regressions (accounting for repeated measures)
were used to evaluate serologic response, based on log-transformed anti-RBD titres.
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Results: Baseline characteristics of 1556 participants are shown in Table 1. Table 2 shows crude and adjusted odds
ratios(OR). Positive associations for anti-RBD/anti-S serologic responses were seenwithfemale sex, number of vaccine
doses and infections in 2021-2022. Negative associations were seen with prednisone, anti-TNF agents and rituximab. Dim-
inution of response was clearly seen even for daily prednisone doses of 1-10 mg (adjusted OR 0.73 95%CI 0.58-0.91) and
11-20 mg (aOR 0.62 95%CI 0.43-0.90). Methotrexate and other immunosuppressants were associated with reduced
response only in univariate analyses. Time since last vaccination was negatively associated with serologic response; rate
of decrease was similar during the period 15-120 days since last vaccine (OR 0.75 95%CI 0.64,0.87) and 121-210 days
post-last vaccine (OR 0.79 95%CI 0.67,0.92) but worse after >210 days (OR 0.53 95%CI 0.43,0.66).

Table 1. Baseline characteristics
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Self-reported post-vaccine adverse events leading to emergency department(ED) visits or hospitalizations occurred in only
1.5% of participants. Bell’s Palsy represented one ED visit, with no confirmed Guillain-Barre or transverse myelitis in our pre-
liminary analyses. Over 2021-2022, anti-N positivity (indicating recent infection) was present in 9.8% of samples; most (85%)
were associated with a self-reported infection. Anti-N positivity was lowest in the summer of 2021 and highest post-Omicron
(fall 2022).

Conclusion: Past infections and number of COVID-19 vaccine doses were positively associated with serologic response.
Time since vaccination, particularly >210 days, was negatively associated with response. Anti-TNF agents, rituximab, and
prednisone were associated with less immunogenicity. Few vaccine-related adverse events led to ED or hospitalization.
Ours is the first assessment of drugs, vaccine history, and other factors on serologic COVID vaccine response in a large,
pan-Canadian IMID sample. These findings may help patients, clinicians, and other stakeholders make personalized deci-
sions about vaccination in 2023-2024 and beyond.

Disclosure: O. Tsyruk: None; V. Chandran: AbbVie, 1, 5, 6, Amgen, 1, 5, 6, AstraZeneca, 3, Bristol-Myers Squibb
(BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2; C. Hitchon: Astra Zeneca, 1, Pfizer, 5;
J. Avina-Zubieta: None; I. Colmegna: None; P. Fortin: AbbVie, 1, AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 1, 6,

Table 2: Odds ratios (OR) and 95% confidence intervals for the effects of demographics, clinical exposures, and vaccination history on anti-RBD
serology
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ring, 5, Janssen, 6, Pfizer, 6; D. Pereira: None; R. Dayam: None; J. Lee: None; E. Turnbull: None; V. Valerio: None;
L. Proulx: AbbVie/Abbott, 5, ESDC, 5, IMC, 5; J. Gunderson: None; A. Gingras: ChairCIHR Institute of Genetics Advi-
sory Board, and SAB of the National Research Council of Canada Human Health Therapeutics Board, 4, Participates in
the COVID-19 Immunity Task Force (CITF) Immune Science and Testing working party, 2, Research funds from a
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Background/Purpose: From the Human rights approach, dignity is accepted as a universal need, required for the well-
being of every individual. It is an irrevocable feature of personhood that does not depend on or varies according to circum-
stances. However, in the medical context, what dignity entails in practice will also depend on patients´ perception of them-
selves, how others see them, and how the nature of the illness in question affects the person’s life and identity. It evokes
the patient’s sense of autonomy and control. The loss of perceived dignity is an existential source of Human suffering rarely
explored among patients with rheumatic diseases (RMDs), which contrasts with their observations that dignity, identity, and
Quality of Life (QoL) are essential areas for research focus. We recently observed that distress related to perceived dignity
(DPD) was present in 26.9% of Mexican outpatients with different RMDs.

The current study complements the research on the topic and investigates the factors associated with DPD in primary out-
patients with different RMDs.

Methods: This cross-sectional study was performed in February-September 2022. Consecutive primarily outpatients with
RMDs completed patient-reported outcomes (PROs) (to assess mental health [DASS-21], disease activity/severity
[RAPID3], disability [HAQ-DI], fatigue [FACIT], QoL [WHOQOL-BREF], satisfaction with medical care [locally adapted ques-
tionnaire], resilience [brief-resilient coping scale] and family function [family APGAR]) and had a rheumatic evaluation to
assess disease activity status and comorbidity (Rheumatic Disease Comorbidity Index). Sociodemographic variables and
disease-related and treatment-related variables were retrieved with standardized formats. DPD was defined based on a
score ≥ 54.5 (min 25-max 125) on the previously adapted and validated Mexican version of the Patient Dignity Inventory
(PDI-Mx). Multivariate regression analysis was used to identify factors associated with DPD (the dependent variable). We
estimated a sample size of 334 patients (considering 20% of losses for non-analyzable data) to achieve the objective
described.
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Data presented as median (IQR) or otherwise indicated. *Number (%) of patients.1Among those who met the characteristic. APGAR= Adaptation,
Partnership, Growth, Affection, and Resolve. SLE=Systemic Lupus Erythematosus. RA=Rheumatoid Arthritis. DASS21=Depression, Anxiety, and
Stress scale. RAPID-3= Routine Assessment of Patient Index Data. HAQ-DI=Health Assessment Questionnaire Disability Index. FACIT=Fatigue
scale. WHOQOL-BREF=World Health Organization Quality of Life-Brief Questionnaire. SMC=Satisfaction with medical care. 2According to Lovi-
bond SH, Lovibond PF. Manual for the Depression Anxiety and Stress Scales. 2nd ed. Sydney: Psychology Foundation;1995.
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Results: Four hundred patients were included (February-September 2022), representing patients with RMDs and the most
frequent rheumatic diagnoses in our outpatient clinic (Figure 1). One hundred and seven patients (26.8%) had DPD. They
differed from their counterparts (less educated, with intensive treatment, mental health comorbidity, and worse PROMs)
(Table). Past mental health-related comorbidity, the number of immunosuppressive drugs/patient, the physical health
dimension score of the WHOLQOL-BREF, and the emotional health dimension score of the WHOLQOL-BREF were associ-
ated with DPD (Figure 2).

Conclusion: We observed that DRPD was present in a substantial proportion of patients with RMDs and was associated
with previous mental health comorbidity, intensive treatment of the underlying RMD, and the patient QoL. Recognizing fac-
tors associated with DPD is an essential step in the right direction toward understanding the impact of RMDs in patients’
lives and preventing poorer prognoses.

Data presented as number (%). SLE=Systemic Lupus Erythematosus. RA=Rheumatoid Arthritis. SS=Systemic Sclerosis. SV= Systemic Vasculitis.
PSS=Primary Sjögren Syndrome. SA=Spondyloartrhitis. IM= Inflammatory Myopathies. PAPS= Primary Anti-phospholopid Syndrome. MCTD=
Mixed Connective Tissue Disease. ASD= Adult Onset-Still Disease.
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Background/Purpose: The association between symptomatic knee osteoarthritis (OA) and higher cardiovascular disease
(CVD) mortality is well established; however, findings from previous studies that utilized regression analysis were limited,
attributed to the strong association between OA and metabolic risk factors. This study aimed to evaluate the association
between knee OA and mortality through propensity score matching.

Methods: This was a cohort study including Korean National Health and Nutrition Examination Survey (2010–2013) partic-
ipants aged ≥50 years who had undergone screening knee radiographs (N=13087). By linking the survey data to Cause of
Death data (through 2019) from Statistics Korea, mortality and cause-specific mortality data were obtained. Radiographic
knee OA (ROA) was defined as bilateral Kellgren-Lawrence grade ≥2.Propensity score matching (1:1) was conducted
between asymptomatic ROA, knee pain (without ROA), and symptomatic ROA groups and normal groups, balancing
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confounding factors (age, sex, obesity, hypertension, diabetes, total cholesterol, household income, history of stroke, his-
tory of MI). Time to death was analyzed using Cox Proportional hazard modeling. Sensitivity analysis was performed exclud-
ing those who died in a year of the observation period.

Figure 1. Kaplan–Meier plot of cumulative mortality from cardiovascular disease up to 10 years for propensity score-matched participants with
(a) asymptomatic ROA, (b) knee pain without ROA, and (c) symptomatic ROA. ROA, radiographic knee osteoarthritis.
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Results: The median and range of follow-up duration was 95 (0-124) months, and the total observation period was 103,330
person-years. There were 1128 deaths in the observation period. Crude mortality rates were higher in the ROA groups. All-
cause mortality rate was 0.87, 1.32, 1.08, and 1.48 per 1000 patient-year in the reference, asymptomatic ROA, knee pain,
and symptomatic ROA group, respectively. After matching there was a trend for higher CVD mortality in symptomatic ROA
group, but not in other groups (Table 1 and Figure 1); the risk estimates were asymptomatic ROA HR 1.12 (95% CI 0.77–
1.65), knee pain 0.61 (0.27–1.38), and symptomatic ROA 1.39 (0.89–2.17). There was no association between all-cause/
cancer mortality and any group. In sensitivity analysis, there was a closer trend for higher CVD mortality in symptomatic
ROA group (Table 1). The risk estimate was HR 1.48 (0.94–2.33).

Conclusion: When propensity score matching controls risk factor imbalances, the association between symptomatic knee
OA and higher CVD-mortality was weaker compared with results of prior studies that used regression adjustment, and knee
pain without radiographic OA was not associated with CVD mortality. Assuming that matching is a stronger method to con-
trol confounding variables and bias, the results may be more precise estimates of the total risk of knee OA for mortality,
especially in East Asian population. Mediating effects by metabolic dysregulation merits further research.

Disclosure: S. Lee: None; M. Oh: None; M. Kim: None; M. Her: None; S. Kim: None.
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Background/Purpose: Chronic pain affects 30% of all patients in developed countries, accounting for up to 35% of pre-
scriptions in acute care settings. Non-opioid pain medications are widely utilized for treatment of non-cancer chronic pain.
Among these, pregabalin is a commonly prescribed anticonvulsant, which works by antagonizing L-type calcium channels,
decreasing the release of neurotransmitters . Pregabalin use has been associated with reports of congestive heart failure
(CHF), including peripheral and pulmonary edema. However, the relationship between CHF incidence and pregabalin use
among patients at the highest risk of adverse reactions (i.e., senior patients with various co-morbidities) remains unclear.
The purpose of this study was to compare incident CHF among new users of pregabalin versus gabapentin (the active com-
parator) in Medicare beneficiaries treated for non-cancer chronic pain.

Methods: This was a retrospective cohort study among Medicare beneficiaries aged 65-89 years old with chronic non-
cancer pain, without prior history of CHF. Patients who were newly prescribed users of pregabalin or gabapentin were fol-
lowed up between 2015-2018. The outcome was incident CHF, ascertained by hospital admissions or emergency room
visits with ICD 9 and 10 codes in the first position codes. Inverse probability of treatment weighting was used to account
for differences between pregabalin and gabapentin users in a time-dependent analysis (i.e., Cox proportional-hazards
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regressions). A total of 318 covariates were selected for propensity scoring based on prior knowledge and literature review,
and included categories such as concurrent baseline cardiovascular, neurologic, pain, and psychiatric diagnoses and corre-
sponding medications including opioids and antipsychotics. Non-diagnostic covariates were included, as well as demo-
graphics, socioeconomic status, and indicators/metrics of health care utilization.

Results: Patient demographics and characteristics are summarized in Table 1. A total of 17,756 new users of pregabalin
and 221,053 new users of gabapentin were included. The cohort was predominantly female sex (66.7%) and non-Hispanic
White (79.9%), with a median age of 73 years. During 110,439 person-years (PY) of follow-up, 1,428 patients were hospital-
ized for CHF. The rate for CHF hospitalization was 18.7 per 1000 PY for pregabalin vs 12.6 per 1000 PY for gabapentin
(adjusted HR 1.48 (95% CI 1.20-1.81)) (Figure 1). Stratified by cardiovascular disease (CVD), the rate of CHF hospitalization
was 42.9 for pregabalin vs 23.4 for gabapentin (adjusted HR 1.87 (95% CI 1.40-2.60)) (Figure 1).

Table 1. Participant Demographics, Medical History/Diagnoses, and Medications

Figure 1. CHF Hospitalization Stratified by CVD (pregabalin vs gabapentin)
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Conclusion: In this retrospective study of Medicare beneficiaries aged 65-89 years with chronic non-cancer pain, new
users of pregabalin had higher rates of incident CHF hospitalizations or emergency room visits compared to new users of
gabapentin.

Disclosure: E. Park: Pfizer, 5; L. Daniel: None; A. Dickson: None;M. Corriere: None; P. Nepal: None; K. Hall: None;
D. Plummer: None; W. Dupont: None; K. Murray: None; C. Stein: None; W. Ray: None; C. Chung: None.
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Background/Purpose: Immunosuppression for treatment of systemic autoimmune rheumatic diseases (SARDs) is associ-
ated with increased risk of severe acute COVID-19 due to blunted vaccine responses and impaired immune response to
infection. Whether immunosuppression may also alter the risk for post-acute sequelae of COVID-19 (PASC), or “long
COVID,” is unclear. Previous studies (Al-Aly et al, Nature Medicine, 2022) have developed electronic health record (EHR)-
based definitions of PASC that have the benefit of including all COVID-19 survivors, rather than relying on prospective stud-
ies that may have selection bias, but have not been performed among SARD patients. We evaluated baseline demographic
and disease factors associated with PASC in a large EHR-based cohort of patients with SARDs.

Figure. Proportion of patients who developed Post-Acute Sequelae of COVID-19 during the study period by organ system involvement
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Methods: We systematically identified patients with SARDs and confirmed COVID-19 in a large healthcare system (up to
1/18/2023). We required patients to have baseline data in the EHR prior to the index date, defined as initial COVID-19 infec-
tion. Patients who survived COVID-19 were followed from 30 days after the index date until the development of any incident
PASC feature, repeat COVID-19 infection, 1 year of follow-up, death, or until 4/14/2023. We evaluated the proportion with
incident PASC features, defined by incident ICD codes, relevant vital signs or labs, and/or medications, extracted from the
EHR. We estimated the association of baseline characteristics with the risk of PASC using multivariable Cox regression.

Table 1. Demographics and rheumatic disease characteristics of patients with history of COVID-19 infection
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Results:We identified 2,459 patients with SARDs and confirmed COVID-19 (76% female, mean age 57 years, Table 1). The
majority of patients (1566; 64%) had at least one incident feature of PASC. The most common incident PASC features were
hyperlipidemia (561; 23%), anxiety (419; 17%), dyspnea (303; 12%), fatigue (263; 11%), and chest pain (246; 10%) (Figure).
Compared to antimalarial monotherapy, TNF inhibitors were associated with lower PASC risk (aHR 0.78, 95% CI 0.64-0.94)
and CD20 inhibitors were associated with higher PASC risk (aHR 1.27, 95% CI 1.02-1.59) (Table 2). Glucocorticoid use
(vs. non-use) was associated with higher PASC risk (aHR 1.15, 95% CI 1.02-1.29). Compared to those with COVID-19
infection early in the pandemic, those with infection during the Delta wave (aHR 0.59, 95% CI 0.46-0.76) and Omicron era
(aHR 0.51, 95% CI 0.41-0.63) had a lower risk of PASC. Older age, Black race, increased comorbidity burden, hospitaliza-
tion for acute COVID-19 infection, and diagnosis of SLE or ANCA-associated vasculitis (compared to RA) were also associ-
ated with higher PASC risk.

Table 2. Selected baseline factors at the time of COVID-19 infection and their associations with Post-Acute Sequelae of COVID-19.
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Conclusion: Among patients with SARDs, CD20 inhibitor users had a higher PASC risk while TNF inhibitor users had a
lower PASC risk following COVID-19 infection, suggesting that baseline immunosuppression may alter the post-acute
COVID-19 course. Other factors associated with PASC included SLE or ANCA-associated vasculitis, as well as general
population risk factors including calendar time (as a marker of SARS-CoV-2 variant and available treatments), older age,
race, and hospitalization for acute COVID-19. These findings emphasize the potentially large burden of PASC among
patients with SARDs.

Disclosure: N. Patel: Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2; X. Wang: None; Y. Kawano: None; A. Schiff:
None; R. Venkat: None; C. Cook: None; K. Vanni: None; G. Qian: None; K. Bade: None; S. Srivatsan: None;
K. Guzzo: None; Z. Williams: None; E. Kowalski: None; A. Saavedra: None; J. Sparks: AbbVie, 2, Amgen, 2, Boehrin-
ger Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2;
Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5,
Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2.
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Background/Purpose: Patients with immune-mediated inflammatory diseases (IMIDs) and particularly those treated with
B-cell-depleting agents frequently fail to develop humoral responses to SARS-CoV-2 vaccinations and have an increased
risk of breakthrough infections and severe COVID-19 (Simon D, Arthritis Rheum (2022); Avouac J, Lancet Rheum (2022)).
Passive immunization with monoclonal antibodies such as the FDA- and EMA-approved combination tixagevimab/
cilgavimab could be an alternative option for this frail population. However, despite promising results from trials on healthy
individuals (Levin MJ, NEJM (2022)), efficacy data on IMIDs are scarce. With our study, we aimed to investigate the effect
of a pre-exposure prophylaxis (PrEP) with tixagevimab/cilgavimab on the humoral responses and on the prevention of symp-
tomatic COVID-19 in vaccine-refractory IMID patients.

Methods: A prospective interventional cohort study was performed on a cohort of high-risk vaccine-refractory IMID patients
undergoing B-cell depletion and/or with primary immunodeficiencies that received PrEP with a single dose of subcutaneous
tixagevimab/cilgavimab (150mg/150mg). COVID-19 outcomes and serum anti-SARS-CoV-2 IgG were assessed at base-
line, day 1, day 14, day 28, month 3, and after at least 6 months. Standardised incidence ratios (SIR) of COVID-19 were
compared to (i) a control group of other vaccine-refractory IMID and primary immunodeficiency patients who did not receive

3578



Table 1. Demographic and clinical characteristics of the treated cohort and control group.
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prophylactic treatment with tixagevimab/cilgavimab and (ii) the local general population to assess the risk of symptomatic
COVID-19. All included patients were attending the outpatient clinic of the Department of Medicine 3 (Rheumatology and
Immunology) of the University Clinic Erlangen between March and September 2022. Ethical approval (#157_20 B) to con-
duct this analysis was granted by the institutional review board of the University Clinic of Erlangen.

Figure 1. Box and whiskers plot of the levels of serum anti-SARS-CoV-2 spike IgG antibodies before and after 1 day, 14 days, 28 days, 60 days,
and 90 days from tixagevimab/cilgavimab treatment. The dashed horizontal line represents the cut-off value of 0.8 optical density ratio (anti-SARS-
CoV-2 IgG negative/positive).

Figure 2. Kaplan-Meier curve of COVID-free survival for the treated group (red line) and the untreated vaccine-refractory controls (blue line).
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Results: A total of 38 high-risk IMID patients received tixagevimab/cilgavimab and were compared with 114 untreated high-
risk IMID controls. Clinical and demographic characteristics are shown in Table 1. Serum anti-Spike IgG increased to 6.6 OD
(SD: ±0.8) at day one and remained positive up to month 6 (6.3±1.4 OD) (Figure 1). Compared to the general population, the
SIR of COVID-19 in treated patients was 0.76 (95%CI: 0.24-1.58) despite the increased risk profile andmore frequent use of
B-cell-depleting therapies. The SIR of the untreated control group was 1.51 (1.07-2.02), corresponding to a significantly
increased incidence of COVID-19. A Kaplan-Meyer curve of infection-free survival throughout the 6-month follow-up period
is shown in figure 2.

Conclusion: Passive immunization with tixagevimab/cilgavimab is safe and effective in quicklly inducing anti-SARS-CoV-2
humoral immunity and potentially in preventing COVID-19 in high-risk vaccine-refractory IMID patients. These data provide
a proof of concept for the use of monoclonal antibodies as a preventative strategy against SARS-CoV-2 in vulnerable popu-
lations such as those with inadequate vaccine responses. Thus, the development of new neutralizing antibodies to protect
this frail population remains critical.

Disclosure: I. Minopoulou: AbbVie/Abbott, 6;K. Tascilar: None;G. Corte: None;M. Yalcin Mutlu: None;K. Schmidt:
None; D. Bohr: None; F. Hartmann: None; B. Manger: AbbVie/Abbott, 6, Alexion, 6, Celgene, 6, Eli Lilly, 6, EUSA,
6, Gilead, 6, Janssen, 6, Merck/MSD, 6, Pfizer, 6, Roche, 6, Sanofi, 6; A. Kleyer: None; D. Simon: Janssen, 5;
T. Harrer: None; G. Schett: None; F. Fagni: Eli Lilly, 6, Galapagos, 6, Novartis, 6.
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Background/Purpose: Rheumatologic disorders can take years to diagnose. Diagnosis often requires a combination of
specific symptoms, examination findings and laboratory testing, rather than a single test. Additionally, symptoms presenting
in rheumatologic processes are often present in other common conditions, making diagnosis challenging. A common start-
ing point is an antinuclear antibody (ANA) test, often ordered by a non-rheumatology provider, followed by a wide range of
further antibody testing to narrow disorders. Here, we sought to examine patterns of post-ANA testing using real world evi-
dence to inform order guidance opportunities and help advance diagnosis.

Methods: De-identified data from the Labcorp® testing databasewere queried for all ANA orders (both individual and
panel testing) between 2011 and 2022. Any ANA order placed by a rheumatologist was excluded. Follow-up antibody
testing (such as Anti-Smith, Anti-dsDNA antibodies, etc.) within 365 days post-positive ANA result (1:80 or higher) and
respective positivity rates were examined. Reason for ANA ordering was evaluated via ICD-10 codes associated with
the original order where the ANA was the only test run on an individual specimen to remove any conflicting ICD codes
with other tests.
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Results: A total of 1,834,048 distinct ANA tests were ordered by a non-rheumatology provider between 2011 and 2022 and
had positive results. Of these tests, 49.7% (n=910,683) were ordered by primary care and only 11.2% of the total sample
(n=204,608) were associated with patients who had any order placed by a rheumatologist within a year of the ANA. Anti-
dsDNA, anti-SSA, anti-SSB, Smith and RNP antibodies were the most frequently ordered autoimmune-specific follow-up
tests performed by non-rheumatologists, each representing just over 50% of the sample. Of these, RNP antibodies had
the highest positivity rate (27.5%), and Smith antibodies the lowest (2.9%). Thyroglobulin antibodies were the least ordered
tests (5.5% of cohort) but had one of the highest positivity rates (22.5%). Of specimens with only an ANA ordered
(n=148,882), M25.50 (pain in unspecified joint, 12.6% of the cohort), R76.8 (other abnormal findings in serum, 6.7%) and
R53.83 (other fatigue, 5.3%), I10 (essential primary hypertension, 3.8%) and E55.9 (Vitamin D deficiency, 3.1%) were the
most frequent ICD-10s ordered but together represented only 8.1% of the total cohort.

Patients with Post-Positive ANA Follow-up Testing and Subsequent Positivity Rate

Top 10 Most Frequently Used ICD-10s with ANA orders
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Conclusion: There does not appear to be a clear ordering pattern of follow-up testing within a year of a positive ANA test.
While more than half of the cohort received some common antibody tests like Anti-dsDNA, positivity rates were low. Interest-
ingly, approximately 10% of the cohort had an order from a rheumatologist within a year, suggesting the majority of diagnos-
tic workup is being done by primary care. Ordering ICD-10 codes represent suspicion for a rheumatologic process and
symptoms, such as joint pain, but the frequency of hypertension and Vitamin D deficiency codes do not readily explain a rea-
son for ordering. Results suggest the need for a guideline approach for rheumatologic disorder testing evaluation and edu-
cation in the non-rheumatologic setting.

Disclosure: D. Alfego: None; Q. Hlatky: Labcorp, 3; S. Naides: Laboratory Corporation of America Holdings
(Labcorp), 3; K. Lee: None; J. Ennis: Labcorp, 3, 11; K. Clark: Labcorp, 3.
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Background/Purpose: Dignity is generally considered a fundamental feature of human individuals, related to human
rationality and morality. This connotation of dignity is recognized as intrinsic dignity. However, in the clinical setting, the
notion of dignity evokes how patients see themselves and are seen by others and how the nature of the illness in ques-
tion affects the person’s life and identity. Perceived dignity is a recognized source of multifaceted distress in cancer
patients, which has been associated with the medical care environment, and patients feel a diminished sense of worth
or value and a burden to others. The spectrum of rheumatic diseases’ clinical expression provides evidence that a signif-
icant percentage of the patients might present with progressive health decline, disability, distressing symptoms affecting
their capacity to continue with usual activities and roles, and limited autonomy, all of which threaten patients’ perceived
dignity.

The study’s primary objective was to determine distress related to perceived dignity (DPD) among Mexican patients with
RMDs. The rationale and methods for adapting and validating the Mexican version of the Patient Dignity Inventory
(PDI-Mx) in the population are additionally described.

Methods: This cross-sectional study was developed in 2 phases (January 2022-July 2022). Three convenience samples of
different patients were used, and quotes were considered to represent the ten most frequent local RMDs-related diagnoses
(Figure 1). Phase 1 consisted of pilot testing and questionnaire feasibility (n=50 patients, Sample 1), and the PDI-Mx content
validity (judgment experts’ agreement), construct validity (exploratory factor analysis), criterion validity (Spearman correla-
tions), and reliability (internal consistency and temporal stability) in 220 outpatients (Sample 2), among whom 30 underwent
test-retest. Phase 2 consisted of DPD quantification in 290 outpatients with RMDs (Sample 3). Receiving Operating Curve

3583



was used to define the best PDI-Mx cut-off for DPD (≥54.5, min-max:25-125, higher scores indicating more DPD) with the
gold standard defined according to DASS21 scores of at least moderate severity for anxiety and depression and a psychi-
atric interview that confirmed clinically relevant symptoms of emotional distress.

DASS21=Depression, Anxiety, and Stress Scale. HAQ-DI=Health Assessment Questionnaire Disability Index. APGAR=Adaptation Partnership
Growth Affection Resolve. BRCS= Brief Resilient Coping Scale. PDI-Mx= Perceived Dignity Inventory (Mexican version). NS=Not Significant.
Dimension I=Loss of meaning in Life. Dimension II=Discomfort and uncertainty. Dimension III=Loss of Independence. Dimension IV=Loss of Social
support.
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Results: Overall, patients were representative of typical outpatients with RMDs from a National tertiary care level center, and
the most frequent diagnoses were Systemic Lupus Erythematosus and Rheumatoid arthritis (Figure 1). DPD was present in
78 patients (26.9%). The 25-item PDI-Mx was found feasible, valid (experts’ agreement ≥82%; a 4-factor structure
accounted for 68.7% of the total variance; moderate to high correlations between the PDI-Mx and questionnaires summa-
rized in the Table) and reliable (Cronbach’s ɑ=0.962, ICC=0.939 [95%CI=0.913-0.961]). The structure of the PDI-Mx under-
went mild modifications after factorial analysis (Figure 2).

Conclusion: DPD was homogeneously present in up to 27% of Mexican patients with different RMDs. The PDI-Mx process
validation was rigorous, and its critical quality indicators were validity, reliability, and feasibility.

Disclosure: V. Pascual Ramos: None; G. Guaracha Basañez: None; I. Contreras Yañez: None; M. Cuevas Mon-
toya: None; O. Rodríguez Mayoral: None; H. Chochinov: None; M. García Alanís: None.
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Background/Purpose: Plant-based diets are growing in popularity due to their health benefits for selected cardiometabolic
diseases as well as favorable environmental impact. However, the limited prior studies of gout simply dichotomized plant-
based diets as "vegetarian" vs. "meat-containing" and did not differentiate between the quality of plant foods. Therefore,
we examined associations between adherence to a plant-based diet (including healthy and unhealthy versions of this diet),
as well as its 18 individual food group components, and incident gout.

Methods: We analyzed data from 123,014 men and women in the Health Professionals Follow-up Study and Nurses’
Health Study who were free of gout at baseline. We constructed an overall plant-based diet index (PDI) as well as healthy
(hPDI) and unhealthy (uPDI) versions of this index that emphasize healthy and less healthy plant-based foods, respectively.
These diet indices were comprised of 18 food groups which were assessed using a validated semi-quantitative food fre-
quency questionnaire, with possible scores ranging from 18 (lowest) to 90 (highest). Participants reported a new diagnosis
of gout on biennial questionnaires. We defined incident cases of gout as those that were confirmed with a supplementary
questionnaire to meet the preliminary American College of Rheumatology survey criteria for gout (Wallace et al., 1977). We
used Cox proportional hazards regression models to evaluate multivariable-adjusted associations between all three PDIs
and incident gout.

Results: The hPDI was inversely associated with incident gout (pooled HR per 10-unit increase 0.89 [0.83, 0.95]), while the
uPDI was positively associated (pooled HR per 10-unit increase 1.09 [1.02, 1.16]) (Figure). Similar associations were
observed in strata defined by hypertension status, overweight, dairy intake, fiber intake, and menopausal status with no evi-
dence of statistically significant effect modification. However, for hPDI (not but uPDI), the inverse association with gout per-
sisted among those who were less physically active (i.e., below the median level of physical activity; pooled HR comparing
extreme quintiles 0.68 [0.56, 0.82]) but was no longer significant among those who were more physically active (0.94
[0.76, 1.16]) (P for interaction=0.01). Finally, the overall PDI (emphasizing intakes of all plant foods) was not associated with
gout risk (Figure). Among individual food groups, higher intakes of certain healthy plant foods such as whole grain foods
(pooled HR per additional daily serving, 0.93 [0.89, 0.97]) and tea/coffee (0.95 [0.92, 0.97]) were independently associated
with a lower risk of gout, while selected unhealthy plant foods such as fruit juice (1.07 [1.01, 1.13]) and sugar-sweetened
beverages (1.17 [1.07, 1.27]) were positively associated with gout.
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Conclusion: In conclusion, we found evidence for an inverse association between a healthy plant-based diet and incident
gout, and a positive association between an unhealthy plant-based diet and gout. Our findings support current dietary rec-
ommendations to increase consumption of healthy plant foods while lowering intake of unhealthy plant foods to mitigate
gout risk.

Disclosure: S. Rai: None; F. Hu: None; M. Wang: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2;
Q. Sun: None.
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Background/Purpose: Cross-sectional epidemiologic studies support a direct relationship between alcohol intake and
serum urate (SU). These observations are parts of the basis for gout recommendations suggesting limiting alcohol intake.
However, it is unknown whether reductions in alcohol intake over time are associated with reductions in SU. Hence, we eval-
uated the relationship between changes in daily alcohol intake and changes in SU levels.

Methods: This longitudinal observational study used prospectively collected annual medical checkup data at a large medi-
cal checkup center in Japan. At each visit, daily alcohol intake information was collected using a standardized collection tool,
and SU was routinely measured. We included consecutive participants with at least two visits from Oct 2012 to Oct 2022.
Participants who received treatment for hyperuricemia or gout during the study period were excluded. The outcome was
a change in SU between two visits, and exposures of interest were changes in total daily alcohol intake and in specific types
of alcoholic beverage intake (e.g., beer, whiskey, wine, sake, shochu, and others). We used a linear mixed-effect model with
random intercepts to take longitudinal intrapersonal correlations into account. We adjusted for SU and alcohol consumption
at a prior visit. In addition, age, sex, body mass index, eGFR, medication use, smoking status, daily activity level, exercise
level, and results of dietary questionnaires measured at prior visits were adjusted for in primary analyses. In secondary anal-
yses, covariates measured at subsequent visits were also included. As well, we examined the associations in people who
fully discontinued alcohol consumption and in sub-groups.

Results: A total of 63,486 participants with 370,572 visits were included in the analyses. The mean (standard deviation) age
was 48.0 (12.9) years, and 28,578 (45.0%) were male. 37,199 (58.6%) were regular alcohol drinkers with a median alcohol
intake of 1.4 drink/day. The mean interval between visits was 1.3 years. There were 149,441 episodes of changing daily
alcohol intake in 41,661 participants (Table 1). The primary analysis showed a significant but very small association between
one alcoholic drink decrease and SU (SU change -0.019 [-0.021, -0.017] mg/dL; p< 0.001); the association varied based on
the type of alcohol consumed. The extents of the associations were almost the same in secondary analyses and when we
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focused on the visits where participants fully discontinued regular alcohol intake (Figure 1). In stratified sub-group analyses,
larger but still small changes in SU were observed in younger participants, lighter drinkers, and those with higher initial SU
levels. (Figure 2).

Conclusion: Although alcohol intake is associated with acute gout events, this study found that longitudinal changes in daily
alcohol consumption did not result in clinically relevant changes in chronic SU levels. Reducing alcohol intake alone is unlikely
to be a major driver of reductions in chronic SU in the general population.

Disclosure: S. Fukui: None; M. Okada: AbbVie/Abbott, 6, Eli Lilly, 6, Pfizer, 6; T. Shinozaki: None; T. Asano: None;
T. Nakai: None; H. Tamaki: AbbVie, 6, Astellas Pharma, 6, Ayumi, 6, Chugai pharmaceutical, 6, Kyowa-Kirin, 6, Ono
pharmaceutical, 6, Takeda Pharmaceutical, 6, Tanabe-Mitsubishi, 6; M. Kishimoto: AbbVie, 2, 6, Amgen, 2, 6, Asahi-
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Background/Purpose: Cardiac sarcoidosis (CS) results from granulomatous infiltrating of the myocardium and manifests
as an extended clinical spectrum from silence to conduction disturbances, ventricular tachyarrhythmias, heart failure, and
sudden cardiac death. Despite the various presentations, there is a dearth of cumulative evidence of CS prevalence, and
the current knowledge is mainly based on studies with small sample sizes or performed in selected countries. This study
aimed to use a systematic review and meta-analysis methodology to explore the CS prevalence among population sub-
groups worldwide and patients with different cardiac abnormalities.

Methods: A literature search was conducted in the PubMed and EMBASE databases until September 8, 2022. Methodo-
logical quality assessment of non-randomized studies was performed with high-quality studies included. The statistical anal-
ysis included meta-analysis using a random-effects model to estimate pooled CS prevalence and accounting for variations in
the study populations, the timing of CS diagnosis, and the length of follow-up between studies in the subgroup analyses.

Results: The prevalence of CS was reported in 172 studies conducted in 28 countries across five WHO regions, with a sig-
nificant proportion of research originating from the United States (37%) and Japan (21%) and a cumulative total of 122,535
individuals (Figure 1). The prevalence of definite CS among patients with systemic sarcoidosis, extracardiac sarcoidosis
being screened for CS, and patients with clinical signs of CS was 11% (9%-14%), 27% (18-37%), and 43% (36%-50%),
respectively. Besides patients with suspicions of CS, a higher pooled prevalence was also found in patients with an initial
diagnosis of giant cell myocarditis (59%) and deceased sarcoidosis patients undergoing autopsy (36%). Among the
organ-specific sarcoidosis cohort, cardiac involvement was diagnosed in 20% of pulmonary sarcoidosis patients, 6% of
renal sarcoidosis patients, and 4% of ocular sarcoidosis patients. Seven studies showed that the prevalence of sarcoidosis
with cardiac involvement only (isolated cardiac sarcoidosis, ICS) was 13% (4%-26%). Regarding subgroups of cardiac man-
ifestations, 11% of patients with unexplained conduction block and 6%with ventricular arrhythmia or unexplained cardiomy-
opathy/structural abnormalities were diagnosed with CS. In comparison, CS was identified in 2% of patients who had
succumbed to sudden cardiac arrest or death and 2% of patients eligible for or undergoing heart transplantation (Figure 2).

Conclusion: This systematic review and meta-analysis is the first study to provide an overview of CS prevalence among
large-scale populations worldwide and introduces important epidemiologic data at population and organ-specific levels.
Essential gaps in current epidemiology research of CS were also identified. We encourage and advocate for further global
research efforts with the inclusion of currently underrepresented populations to better understand CS.
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Figure 1. World map demonstrating the prevalence of cardiac sarcoidosis (CS) cases within systemic sarcoidosis subgroups by country. Country-
specific studies on CS prevalence are present on the right with 95% confidence intervals (CIs), derived frommeta-analysis (random-effects model).
Significant differences were detected, p<0.001

Figure 2. The prevalence of cardiac sarcoidosis (CS) in various populations. The bubble plot shows the prevalence of CS on the x-axis, with each
bubble size corresponding to the CS prevalence. ICS, isolated cardiac sarcoidosis; CM, cardiomyopathy; CIED, cardiac implantable electronic
device; LVAD, left ventricular assist devices; SCD, sudden cardiac death.
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Background/Purpose:Most data on the effect of comorbidities on primary total hip arthroplasty (THA) outcomes is focused
on conditions that directly impact joint health, or on one underlying cause, such as osteoarthritis (OA), but there is little com-
parison between underlying causes of THA. This study aimed to assess the association of hypothyroidism with outcomes of
primary THA, stratified by the primary underlying cause.

Methods: We identified all patients undergoing primary THA in the 2019 national inpatient sample. These patients were
stratified based on primary diagnoses into hip OA (N=405691), avascular necrosis (AVN; N=17060), fracture (N=104265),
inflammatory arthritis (IA; N=5720), and "other" (N=59155). We identified hypothyroidism and complications using second-
ary diagnoses. Complications codes were specified to be initial encounters, when possible. We performed multivariable-
adjusted regression analyses adjusted for race, age, sex, hospital bed size, census region and teaching status with clinical
and healthcare utilization outcomes as endpoints.

Results: Total cohort population was 591,891. Mean age was 68.8, mean length of stay (LOS) was 2.7 days, and 58.2%
were female. Overall, hypothyroidism was significantly associated with increased LOS, non-routine discharge, acute renal
failure (ARF), and anemia (p≤0.003 for each), and decreased risk of pneumonia (p=0.031). In the OA cohort, hypothyroidism
was associated with increased LOS, non-routine discharge, anemia, and ARF (p≤0.008 for each). Hypothyroidism was
associated with increased blood transfusion (p=0.049) in the AVN cohort. In the fracture cohort, hypothyroidism was asso-
ciated with increased odds of non-routine discharge, and anemia (p≤0.020 for each), but decreased odds of deep veinous
thrombosis (p=0.034).

Conclusion: Hypothyroidism was associated with clinical and healthcare utilization outcomes in a nationally representative
sample of patients who underwent primary THA, especially in OA, AVN, and fracture cohorts. Interventions of tailored patient
management strategies for hypothyroidism in THA peri-operative period should be tested for their efficacy to improve peri-
operative outcomes.
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Background/Purpose: There are conflicting results about relationship between smoking and incidence of knee osteoarthri-
tis (OA). The effect of smoking to preexisting knee OA has also not been addressed in detail. To address these issues, we
designed a retrospective cohort study to investigate the relationship between smoking and knee OA, based on a large-scale
claim database from Korea.

Methods: The Korea National Health Insurance Service-Health Screening database is registered with 98% of Koreans and
includes all insurance claims. From this database, two retrospective cohort study were conducted. The operational definition
of diagnosis of knee osteoarthritis was knee osteoarthritis code (M17) or any site of osteoarthritis code (M15 to M19) along
with a knee x-ray (G720, G721). In OA incidence study, the diagnosis of knee osteoarthritis was set as a primary endpoint on
OA-naïve people. In OA progression study, we hypothesized that knee replacement surgery is a surrogate marker for pro-
gression of knee OA. Thus in OA progression study, the primary endpoint was set as knee replacement surgery (N2072,
N2077, N2712, N2717) among previously diagnosed knee OA patients. The study populations were followed from the
day of health screening at index year to primary endpoint, the date of death, or December 31, 2019, whichever comes first.

Table 1. Baseline characteristics of knee OA incidence study population
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Table 2. Baseline characteristics of knee OA progression study population

Figure 1. The Kaplan Meyer(K-M) curve of each studies. (A) K-M curve of knee OA incidence study. (B) K-M curve of knee OA progression study.
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Results: The patient group was classified into non-smoker, ex-smoker, and smoker groups according to the responses to the
health examination questionnaire. The baseline characteristics of each group in incidence study and progression study are
included in Table 1 and Table 2. The incidence of knee OA was 38.9%, 26%, and 23% in each group of non-smoker, ex-
smoker, and smoker group with statistical significance (P-value < 0.001). When the disease-free probability for knee OA was
presented using the Kaplan-Meier curve, the risk of knee OA incidence was significantly different between the non-smoker
group and the smoker group over time (Figure 1A). The hazard ratio of ex-smoker to non-smoker were 0.95 (0.83-0.97), and
those of smoker to non-smoker were 0.89 (0.87-0.91). In knee OA progression study, the frequency of knee replacement sur-
gery due to OA was 5.3% among non-smokers, 2.3% among ex-smokers, and 2.1% among smokers. The Kaplan-Meier
curve of knee OA progression study showed that the knee replacement surgery in non-smoker group was more frequent than
ex-smoker group and non-smoker group as time passed (Figure 1B). The adjusted hazard ratio of ex-smoker to non-smoker
were 0.81 (0.66-0.99, p=0.04) and those of smoker to non-smoker were 0.76 (0.61-0.96, p=0.02).

Conclusion: This large-scale retrospective cohort study revealed that both incidence and frequency of knee replacement
surgery, one of the indicators of progression of knee osteoarthritis, was lower in smoker group and ex-smoker group than
in non-smoker group. Further studies on exact mechanism of smoking and osteoarthritis are required.

Disclosure: J. Park: None; M. Son: None; S. Lee: None; W. Chung: None; S. Lee: None.
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Background/Purpose: The surge of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) variant Omicron
infections has affected most Chinese residents at the end of 2022, including a number of patients with systemic autoimmune
rheumatic diseases (SARDs). The aim of this study was to investigate clinical outcomes and the antibody level of the Omi-
cron variant in SARDs patients after SARS-CoV-2 Omicron infection.

Methods: A total of 682 SARDs patients were surveyed. The type of SARDs, demographics, concurrent treatment, SARS-
CoV-2 vaccination history, and clinical outcomes were recorded. Among these patients, we tested BA.5.2 and BF.7 Omi-
cron variant IgG antibody level using enzyme-linked immunosorbent assay (ELISA) from the collected blood samples from
102 SARDs patients and 19 healthy controls (HCs).

Results: 604 (88.6%) SARD patients were infected with SARS-CoV-2 during the pandemic, with the most common symp-
toms including fever (79.3%), cough (70.1%), malaise (39.1%), expectoration (31.0%), sore throat (28.7%), and ageusia
(25.3%). The majority of patients (78.6%) had mild symptoms after SARS-CoV-2 Omicron infection. A total of 102 SARDs
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patients (mean age, 40.3 years, 89.2% female), including 60 SLE, 32 RA and 10 other SARDs, were tested for the antibod-
ies against omicron variant IgG. We found that the BA.5.2 antibody level of infected SARDs patients was lower than that of
HCs (P< 0.05), and a similar alteration was also observed in the antibody level of the BF.7 variant. Notably, the vaccinated
SARDs group had notably higher levels of BA.5.2 and BF.7 antibodies than the unvaccinated group. Although the use of glu-
cocorticoids (GC) does not affect the antibody levels, the level of BA.5.2 antibody was significantly decreased in SLE patients

The antibody concentrations in SARDs patients and controls infected with SARS-CoV-2 Omicron (A). Quantitative analysis of RBD antibody titers
against the Omicron BA.5.2 variant calculated by ELISA. Compared with control, *P<0.05, ** P<0.01; compared with other SARDs group,
#P<0.05, ## P<0.01. (B). Quantitative analysis of RBD antibody titers against the Omicron BF.7 variant calculated by ELISA. Compared with con-
trol, *P<0.05, ** P<0.01; compared with SLE group, #P<0.05. (C-D). Quantitative analysis of RBD antibody titers against the Omicron BA.5.2
(C) and BF.7 (D) variants calculated by ELISA between the vaccinated group and unvaccinated group, *P<0.05, ** P<0.01. (E-F). Quantitative anal-
ysis of RBD antibody titers against the Omicron BA.5.2 (E) and BF.7 (F) variants calculated by ELISA in SARDs patients with different vaccine
doses, *P<0.05, ** P<0.01.
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treated with bDMARDs compared with those treated with GCs and/or HCQ (P< 0.05). No significant difference in BF.7 anti-
body levels was found in SLE patients with different DMARDs use.

Conclusion: During the SARS-CoV-2 wave in China, in which the Omicron sublineages BA.5.2 and BF.7 were dominant,
unvaccinated SARDs patients had lower antibody production, suggesting the need for valuable prevention and manage-
ment strategies.

Disclosure: Z. Chen: None; n. xiang: None; Q. Wang: None; Y. Li: None; H. Jin: None; G. Wang: None; X. Li: None;
T. Jin: None; W. Bao: None.
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Background/Purpose: Alcohol intake has been known to be interrelated with hyperuricemia and gout. However, the results
of its influence are conflicting on serum uric acid (SUA) levels in terms of the beverage types and drinking amount. The study
aimed to assess the impact of alcohol on SUA levels concerning the types of beverages and the drinking amount and habits
in a large number of Korean populations.

Methods: We evaluated 17,011 adults who underwent comprehensive health examinations between 2011 and 2016. A
standard drink unit for alcohol intake in Korea is defined as 8g based on the WHO definition. The dominant beverage was
defined as the type of alcoholic beverage that was taken up more than 75% of total alcohol intake among beer, soju
(Korean traditional liquor), and wine. Drinking habits were compared using the proportion within the same group of dominant
liquor. Alcohol intake was categorized into six groups: none (0), almost none (0.01–0.49), little (0.50–0.99), light (1.00–1.99),
moderate (2.00–3.99) and heavy (≥4.00) in the standard drink unit. The effect of alcohol consumption on SUA levels was
investigated using linear regression models. Interaction effects were investigated in the subgroup analyses of sex and BMI.
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Table 1. Associations between SUA levels and alcohol intakes of dominant groups in total. † Adjusted for other alcoholic beverages, age, sex, BMI,
creatinine, LDL-C, hypertension, DM, alcohol-free calorie intake, and total protein intake ‡ Adjusted for age, sex, BMI, creatinine, LDL-C, hyperten-
sion, DM, alcohol-free calorie intake, and total protein intake

Figure 1. Associations between SUA levels and alcohol intakes in the sex and BMI subgroups. Interactions were significant for intake of beer, soju
and total alcohol in the BMI subgroup, and for intake of beer and total alcohol in the sex subgroup (P values for interaction < 0.05). All other P val-
ues for interaction were greater than 0.05. Error bars represent 95% confidence intervals.

3600



Results: The mean age of participants was 51.67±7.10 years, with 53.4% of men, and 69.6% of drinkers. The mean SUA
level was 5.12±1.36 mg/dL and drinkers had significantly higher SUA, BMI, creatinine, low-density lipoprotein cholesterol,
energy intake, and total protein intake (p< 0.05). Men’s dominant beverage was soju, within which the proportion of heavy
and mixed intake was noticeably higher. Women’s dominant beverage was beer, within which the proportion of almost
non-drinking was remarkable. SUA levels according to the six categories of alcohol intake were positively associated in a
dose-dependent manner (p for trend< 0.001) irrespective of the beverage types and the association of beer and wine was
weakened but still significant after adjusting in multivariable models. The total alcohol effect on SUA levels was greater in
women compared to men: 0.26 [95% CI, 0.15-0.38] vs. 0.10 [0.01-0.18] mg/dL for the moderate drinking category and
0.53 [0.34-0.71] vs. 0.19 [0.11-0.27] mg/dL for the heavy drinking category (women vs. men). A significant change in SUA
levels attributable to an association with alcohol intake was observed in beer, soju, and wine (0.039 [95% CI,
0.020-0.057], 0.028 [0.019-0.037], and 0.068 [0.027-0.108] mg/dL per standard drink unit per day). This effect on SUA
levels differed in regard to the types of dominant beverages in men and women. Both sex and BMI had significant interac-
tions with the alcohol effect on SUA levels. The modifying effects of alcohol intake were higher in women than those in
men regardless of the beverage types. The interactions were also higher in subjects with BMI < 25 than in those with BMI
≥ 25, consistently across all types of beverages except wine.

Conclusion: Alcohol intake could have a significant dose-dependent association with SUA levels in both men and women,
irrespective of the beverage types of alcohol and drinking habits. These findings may support healthcare providers to guide
and educate subjects having hyperuricemia and gout in terms of alcohol intake.

Disclosure: J. Hwang: None; S. Hong: None; K. Kim: None; J. Hur: None; Y. Chang: None; J. Ahn: None;
M. Kang: None.
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Background/Purpose:Obesity has a well-known relationship with higher serum uric acid (SUA) levels. Skeletal muscles are
another site for producing uric acid as the endogenous pool of purine. However, the actual influence of muscle mass on SUA
levels was occasionally investigated.The study aimed to evaluate the impact of changing body components on SUA levels in
a large number of Korean healthy populations.

Methods:We investigated 39,505 examinees from health check-up programs between 2015 and 2017. Analysis was sep-
arately conducted in men (n = 24,623) and pre- and post-menopausal women (n = 14,810 and n = 702, respectively). Body
components including waist-hip ratio (WHR) were assessed using the bioimpedance method. We adopted skeletal muscle
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mass index (SMI) and fat mass index (FMI) based on body weight (kg). Each study population was categorized into seven
groups according to the changes of body components over two years as tertiles of increase and decrease: T3 (the most),
T2, and T1 (the least) of increase, no change, and T3 (the most), T2, and T1 (the least) of decrease. Hyperuricemia was
defined as SUA ≥ 7mg/dL in men and SUA ≥ 6 mg/dL in women. We analyzed odds ratios (ORs) for achieving the target
SUA level (< 6mg/dL) and coefficients for the association with SUA level according to the changes in body components over
two years.

Results: The mean age was 38.6 ± 6.5 years in men, 37.2 ± 5.4 years in premenopausal women, and 46.1 ± 8.2 years in
postmenopausal women. The mean SUA level was 6.25 ± 1.21 mg/dL in men, 4.23 ± 0.88 mg/dL in premenopausal
women, and 4.34 ± 0.91 mg/dL in postmenopausal women. Hyperuricemia was most common in men (26.08%), followed
by postmenopausal women (4.42%) and premenopausal women (3.22%). Over two years, the change in muscle mass was
mostly within ± 2.5kg and muscle mass decreased more frequently than increased in both men and women. The impact of
SMI seemed dose-dependent; the ORs (95% CI) of target attainment for T1, T2, and T3 of SMI increase were 1.10
(1.00-1.20), 1.10 (1.01-1.21), and 1.45 (1.32-1.59) in men and 1.16 (0.82-1.65), 1.48 (1.02-2.15), and 1.48 (1.06-2.06) in
premenopausal women whereas the ORs for T1, T2, and T3 of SMI decrease were 1.02 (0.93-1.12), 0.92 (0.84-1.00),
and 0.85 (0.77-0.93) in men and 1.18 (0.84-1.65), 0.73 (0.55-0.98), and 0.67 (0.51-0.88) in premenopausal women as
compared with the reference group. Of FMI and WHR, the impact seemed inverse. The relationship between the changes

Figure 1. Association between SUA levels and SMI changes. The association was significantly strong and clearly dose-dependent along with the
serial adjustment of covariates in the regression model.

Figure 2. Association between SUA levels and FMI changes. The association was significantly strong and clearly dose-dependent along with the
serial adjustment of covariates in the regression model.
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in body components and SUA variability was strong and clearly dose-dependent in men and premenopausal women. How-
ever, the direction of SUA level changes was not the same among the relationship with body component changes: a positive
relationship with FMI and WHR changes while a negative relationship with SMI changes.

Conclusion:We demonstrated that the changes in SMI, FMI, andWHR had a significant impact on achieving the target SUA
level and the strong relationship with SUA level variability. Our results could boost the practical advice in clinics regarding
physical fitness training for subjects with hyperuricemia and gout.

Disclosure: J. Hwang: None; M. Lee: None; Y. Eun: None; J. Ahn: None.
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Background/Purpose: Duloxetine is a serotonin-norepinephrine reuptake inhibitor approved by the FDA for the treatment
of different forms of chronic pain. Because of its adrenergic activity, duloxetine could increase the risk for cardiovascular
events, but conversely, given its antiplatelet activity, duloxetine may decrease cardiovascular risk. Therefore, there is a need
to define duloxetine’s comparative safety relative to other non-opioid medications used to treat chronic pain. We aimed to
compare rates of a composite cardiovascular outcome among new users of duloxetine with rates among new users of the
active comparator gabapentin in US Veterans with non-cancer chronic pain.

Figure 3. Association between SUA levels and WHR changes. The association was significantly strong and clearly dose-dependent along with the
serial adjustment of covariates in the regression model.
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Methods: This is a retrospective cohort study among Veterans with chronic pain who received new prescriptions for one of
the study drugs: duloxetine or gabapentin. The cohorts were assembled using the VA Informatics and Computing Infrastruc-
ture (VINCI). We excluded Veterans with cancer or other life-threatening diagnoses in the year prior to their first prescription
of the study drugs. The primary outcome was a composite cardiovascular disease outcome including acute myocardial
infarction (AMI), stroke, or out-of-hospital death. We calculated time-dependent propensity scores and used inverse proba-
bility weighting analysis to compare the risk of cardiovascular disease between the study drugs and adjust for confounding.

Results: The study included new users of duloxetine and gabapentin. At baseline, the groups had similar rates of cardiovas-
cular comorbidities and medications. However, before inverse probability weighting, the groups differed in some baseline
characteristics. In particular, fewer users of duloxetine had a diagnosis of diabetes neuropathy compared to gabapentin
users (5.2% vs. 11.2%). During 288,430 person-years, the rate of cardiovascular events among new users of duloxetine
was 11.5/1,000 person-years compared to 17.5/1,000 person-years among new users of gabapentin [unadjusted
HR=0.66 (95% CI=0.60-0.73)]. However, after inverse probability weighting adjustment, the risk for cardiovascular events
in new users of duloxetine was not statistically different than in new users of gabapentin [aHR=1.07 (95%CI: 0.94-1.21)].

Conclusion: In this large-scale retrospective study of VA patients who received treatment for non-cancer pain, new users of
duloxetine and gabapentin had similar risks of cardiovascular events.

Disclosure: L. Daniel: None; A. Dickson: None; P. Nepal: None; O. Wilson: None; A. Hung: None; D. Plummer:
None; W. Dupont: None; K. Murray: None; C. Stein: None; W. Ray: None; C. Chung: None.
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Background/Purpose: Data on cellular and humoral immunogenicity triggered by SARS-CoV-2 vaccines in patients with
autoimmune rheumatic diseases (ARD) are limited. While current vaccine efforts have focused on the induction of neutraliz-
ing antibodies against SARS-CoV-2, T-cell immunity may also provide protection against infection. Experimental data sug-
gest that CD8+ T cell responses may have a protective role in the presence of decreasing or sub protective antibody titers.

The aim of this project is to describe the serological and T cell responses to the third dose of vaccine (either with BNT162b2
mRNA or ChAdOx1 nCoV-19 replication-deficient adenoviral vector vaccines) in a cohort of patients with ARD (rheumatoid
arthritis and spondyloarthropathies) treated with biologic therapies, to describe the impact of these treatments on vaccine
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response in this patient population. As a second objective, we will describe the characteristics of patients who did not pres-
ent an adequate immunogenic response.

Methods: Case-control study. We studied in 79 patients with ARD and in 31 healthy controls, anti-SARS-CoV-2 specific
interferon-gamma (IFN-γ) production measured by IGRA between 8-12 weeks after the third dose of anti-SARS-CoV-2 vac-
cine. In addition, humoral response was measured by anti-S1 IgG antibody production measured by chemiluminescent
microparticle immunoassay. Statistical comparison between categorical variables was performed by Fisher’s or χ2 test.
For quantitative variables by Kruskal-Wallis test or Mann-Whitney test.

Results: 79 patients with ARD (48 women, 31 men; mean age 58±11.4) 43 (54%), with rheumatoid arthritis and 36 (45.6%)
with spondyloarthropathies. 32 (49.5%) of them were on glucocorticoid treatment (mean dose 4.92 mg/day), 25 (31.6%) on
methotrexate and 56 (70.9%) on anti-TNF. Post-vaccination results showed positive T-cell immune responses in 68 of
79 (86.1%) ARD patients with mean IFN- γ anti-SARS-CoV-2 titers of 1,606.85 mUI/ml. 7 (8.9%) of ARD patients showed
negative IFN-γ SARS-CoV-2 levels, while 4 (5%) had borderline titers. 100% of patients with previous COVID 19 disease
had positive cellular responses. Within the group of negative or borderline cellular responses, 7 of 10 were men (70%), with
no significant differences in terms of diagnosis, comorbidities or immunosuppressive treatments used. In the control group,
100% presented positive cellular responses. Anti-Spike IgG antibodies were detectable in all patients with ARD as in the
control group.

Conclusion: Our preliminary data show that most patients with ARD were able to generate an adequate specific cellular
response after vaccination against SARS-CoV-2, emphasizing the relevance of vaccination in this group. Specific antibody
responses secondary to anti-SARS-CoV-2 vaccination were detected in all patients with ARD. Our data could support the
relevance of these immune responses to personalize prevention, vaccination decision-making and treatment in this sub-
group of patients.

Disclosure: I. Pérez Sancrist�obal: None; M. Alvarez Hernandez: None; k. Mohamed Mohamed: None;
M. Rodriguez Laguna: None; C. Martinez: None; E. Toledano: None; D. Freites: None; B. Fernandez: None;
M. Rodero: None;C. Bravo: None;A. Rodrígez de la Peña: None; S. Sanchez - Ramon: None;G.mato Chain: None;
G. Candelas: None.
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Background/Purpose: Growing evidence suggests that environmental factors may contribute to disease phenotype
among patients diagnosed with the idiopathic inflammatory myopathies (IIM), dermatomyositis (DM), polymyositis (PM),
and inclusion body myositis (IBM), as well as the anti-synthetase syndrome (SYN)-associated lung disease (LD). Occupa-
tional exposures, includingrespirable silica dust, have been associated with some systemic autoimmune diseases and lung
disease, but associations with IIM phenotype are not well understood.

Methods:We analyzed data from 1390 adult IIM patients (ages 18-65) in a national patient registry (including 658 dermato-
myositis [DM], 451 polymyositis [PM], and 309 inclusion body myositis [IBM]) diagnosed through 2011. Other phenotype
data included self-reported lung involvement, fever, arthritis, and reported diagnosis of other autoimmune rheumatic
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diseases (ARD). A self-administered questionnaire asked about specific jobs, hobbies, longest held job (year started/
stopped), and exposures prior to diagnosis. Responses were evaluated in a blinded expert review and rules-based assess-
ment to assign exposure intensity with certainty ratings forrespirable silica dust (derived from quartz in rock, sand, or soil),
solvents, and heavy metals prior to diagnosis. We examined exposure associations with (1) DM or PM vs. IBM, (2) LD+ fever
or arthritis (SYN phenotype; N=218; 16%) vs. no LD (N=1028) and (3) comparing those with overlapping ARD (N=166; 12%)
vs. no ARD (N=1224). We calculated odds ratios (OR) and 95% confidence intervals (CI) in logistic regression models
adjusted for age and gender.

Results: High silica exposure was associated with increased odds of DM compared to IBM (OR 2.02; 95%CI 1.18, 3.46;
p-trend=0.004 vs. unexposed), and the SYN phenotype (1.71; 1.07, 2.74; p-trend=0.005), which was also associated with
high or moderate exposure to heavy metals (1.49; 1.00, 2.14; p-trend=0.026). High silica exposure was also associated with
the ARD-overlap phenotype (2.07; 1.19, 3.61; p-trend=0.02) and the OR was elevated for high or moderate heavy metal
exposure (1.59; 0.99, 2.55, p-trend=0.051). Associations limited to high certainty exposures were stronger for silica expo-
sure and the DM, SYN, and ARD phenotypes, and for heavy metals and the SYN phenotype, and results were similar when
limited to female participants.Solvent exposure was not associated with DM or PM (vs. IBM), or the SYN or ARD-overlap
phenotypes.

Conclusion: These findings suggest that intense occupational exposure to respirable silica dust and exposure to heavy
metals may contribute to distinctive disease phenotypes in adult IIM patients, including lung involvement, one of the more
severe manifestations of IIM, and overlap with other ARD. Larger clinical studies, including rigorous exposure assessment,
are warranted to identify high risk patients and investigate potential etiologies.

Table 2. Occupational Exposures, the SYN phenotype, and ARD overlap
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Background/Purpose: To determine the association of body mass index (BMI) with incident COVID-19 infection in patients
with inflammatory arthritis (IA) using biologic disease-modifying anti-rheumatic drugs (bDMARDs) and describe the demo-
graphic and clinical characteristics of patients with severe COVID-19.

Methods: This was a prospective inception cohort study of IA patients ≥ 21 years old initiating a bDMARD after July 2016
across 6 public-sector hospitals in Singapore. Data were collected via face-to-face questionnaires and abstracted from
electronic medical records. Baseline characteristics were compared using chi-square test for categorical variables; and
t-test and Mann-Whitney U test for continuous variables for normal and non-normal distributions respectively. The associa-
tion of BMI with COVID-19 infection was analyzed using multivariate logistic regression, adjusting for demographics and
other baseline characteristics.

Results: 477 patients (60.0% female, 69.4% Chinese) with median (IQR) age of 49.0 (38.0, 58.0)years were included.
39.8% had rheumatoid arthritis, 27.0% had psoriatic arthritis and 33.1% had a spondyloarthropathy. The majority of patients
(67.1%) were on tumor necrosis factor inhibitors (TNFi). 148 (31.0%) patients had incident SARS-CoV-2 infection. Com-
pared to patients not infected with COVID-19, those who contracted COVID-19 had a higher BMI (24.9 vs 26.4 kg/m2,
p = 0.03) (Table 1). Having a BMI of ≥ 25 kg/m2 (odds ratio [OR] 1.75; 95% CI (1.09, 2.81), p = 0.02) was independently
associated with COVID-19 infection, after adjusting for age, sex, race, smoking status and co-morbidities (Table 2). Severe
COVID-19 was defined as infections resulting in hospitalization and/or death. Three (2.0%) of 148 patients had severe
COVID-19 infection requiring hospitalization. All were male and two were Chinese. Two had rheumatoid arthritis while one
had axial spondyloarthritis. All three had co-morbidities of hypertension and hyperlipidemia, and two had diabetes mellitus.
At the time of severe COVID-19 infection, the patients were respectively on golimumab, tofacitinib and adalimumab biosim-
ilar (Amgevita®).
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*Missing values – 6 (BMI), 3 (Smoking), 5 (Hypertension), 5 (Hyperlipidemia), 5 (Diabetes Mellitus). P-values denote statistical differences between the
two groups of non-covid and covid-infected. Chi-square test was used for categorical variables, independent samples t-test for normally distributed
continuous variables and Mann-Whitney U test for non-normally distributed continuous variables; to calculate p-values. bDMARD: biological disease
modifying anti-rheumatic drug TNFi, Tumor necrosis factor inhibitors – adalimumab (Humira®), golimumab, infliximab, etanercept, adalimumab bio-
similar (Amgevita®) and infliximab biosimilar (Remsima®); IL-17i, Interleukin-17 inhibitor – secukinumab, ixekizumab; JAKi, Janus kinase inhibitor –
tofacitinib, baricitinib; Anti-CD20 – rituximab, rituximab biosimilar (Truxima®); Others include tocilizumab (Interleukin (IL)-6 inhibitor), gulselkumab
and ustekinumab (IL-12/23 inhibitors) and abatacept (Cytotoxic T lymphocyte-associated antigen 4-immunoglobulin (CTLA4-Ig)).

bDMARD: biological disease modifying anti-rheumatic drug * Variables were included in the multivariable model if they were significant at P ≤ 0.2
on univariate analysis. † Included in the multivariable model despite not statistically significant in the univariable analysis due to significant correla-
tion with BMI and need to be adjusted for. TNFi, Tumor necrosis factor inhibitors – adalimumab (Humira®), golimumab, infliximab, etanercept, ada-
limumab biosimilar (Amgevita®) and infliximab biosimilar (Remsima®); IL-17i, Interleukin-17 inhibitor – secukinumab, ixekizumab; JAKi, Janus
kinase inhibitor – tofacitinib, baricitinib; Anti-CD20 – rituximab, rituximab biosimilar (Truxima®); Others include tocilizumab (IL-6 inhibitor), gulselk-
umab and ustekinumab (IL-12/23 inhibitors) and abatacept (Cytotoxic T lymphocyte-associated antigen 4-immunoglobulin (CTLA4-Ig)).
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Conclusion: Higher BMI was associated with incident COVID-19 infection in this cohort. This could be due to upregulation
of angiotensin-converting enzyme 2 (ACE2) receptors found in adipose tissues and impaired viral elimination as a result of
disease-related and/ or obesity-induced blunted immune response and chronic inflammation [1]. Severe SARS-CoV-2
infections in this cohort were rare.Optimization of BMI may contribute to reducing risk and severity of COVID-19 infection.

[1] Demeulemeester, F., de Punder, K., van Heijningen, M., & van Doesburg, F. (2021). Obesity as a Risk Factor for Severe
COVID-19 and Complications: A Review.Cells,10(4), 933. https://doi.org/10.3390/cells10040933

Disclosure: P. Dhanasekaran: None; M. Ma: None; M. Lahiri: None; L. Koh: None; S. Angkodjojo: None; A. Khor:
None; J. Liu: None; S. Wong: None; S. Yeo: None.
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Background/Purpose: Elevated serum uric acid (SUA) level is rather prevalent in the general population, and it is associated
with numerous comorbidities and mortality. Etiology of hyperuricemia seems to play a role in hyperuricemia-associated mor-
bidity and mortality risk. Metabolic hyperuricemia (elevated SUA mainly due to urate overproduction) is found to be more
dangerous than renal hyperuricemia (elevated SUA due to renal underexcretion of uric acid).1 There has however been only
few studies done on the association between hyperuricemia and fatty liver and it is not known if the different types of hyper-
uricemia affect the fatty liver risk differently.

Methods:We used data from GOAL (Good Ageing in Lahti region) study – a prospective, population-based study of elderly
Northern European individuals (52–76 years). Data of SUA levels and other laboratory parameters, comorbidities, lifestyle
habits and socioeconomic factors were collected. Persons with SUA values of >410 μmol/L (≈6.9 mg/dL; 75th percentile)
are represented as clearly hyperuricemic. In those that are clearly hyperuricemia, we defined hyperuricaemia renal if esti-
mated glomerular filtration rate (eGFR) was ≤67 ml/min (25th percentile) and metabolic if eGFR was >67 ml/min. Glomerulal
filtration rate was calculated using CKD-EPI creatinine-cystatin C equation. Fatty liver index (FLI) is an accurate predictor of
hepatic steatosis and it was calculated from body mass index, waist circumference, triglyceride, and gamma-glutamyl trans-
ferase data.2 Persons with FLI ≥80 (75th percentile) are represented as having a very high probability of fatty liver. The results
for mortality in the 15-year follow-up period were adjusted for age, sex, education, smoking status, alcohol consumption,
body mass index, hypertension, dyslipidemia, and diabetes.

Results: There is a clear correlation between FLI and SUA in both women [r=0.47 (95% CI =0.43-0.51)]and men [r=0.37
(95% CI =0.32-0.42)], see figure 1. Mortality was higher in individuals with FLI ≥80 than in those with FLI < 80 both in clearly
hyperuricemic and slightly hyperuricemic/normouricemic persons. When compared to individuals with SUA ≤410 μmol/L
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(≈6.9 mg/dL) and FLI < 80 the hazard ratio (HR) for all-cause mortality was 1.76 (95% CI: 1.39 to 2.23) in clearly hyperurice-
mic persons with FLI ≥80, 1.16 (95% CI: 0.95 to 1.40) in clearly hyperuricemic persons with FLI < 80 and 1.34 (95% CI: 1.06
to 1.70) in persons with SUA ≤ 410 μmol/L (≈6.9 mg/dL) and FLI ≥80 (table 1). Individuals with metabolic hyperuricemia had
a statistically significantly higher FLI than individuals with renal hyperuricemia: mean (SD)=73.4 (12.2) and 69.6 (22.5),
respectively, p=0.015 after adjusting for sex and diabetes.

Conclusion: Fatty liver positively correlates with serum uric acid level. Both fatty liver and hyperuricaemia increase mortality
and the most dangerous is a combination of both conditions. Regarding development of fatty liver “metabolic hyperurice-
mia” appears to be more hazardous than “renalhyperuricemia” since it associates with higher FLI.

1Timsans J, et al. Annals of the Rheumatic Diseases 2023;82:2067-2068.

2Bedogni G, et al. BMC Gastroenterol. 2006;6:33.

Disclosure: J. Timsans: None; J. Kauppi: None; H. Kautiainen: None; M. Kauppi: None.

Figure 1. Correlation between fatty liver index (FLI) and serum uric acid (SUA) in women and men. The bold line indicates a trendline. Dashed lines
indicate the 75th percentile of SUA (410 μmol/L (≈ 6.9 mg/dL)) and 25th percentile of estimated glomerular filtration rate (eGFR; 67 ml/min) of the
study population. Models included quadratic terms for FLI.

Table 1. Adjusted hazard ratio (HR) for all-cause mortality in persons with fatty liver index (FLI) of ≥ 80 and < 80 and clearly elevated serum uric acid
(SUA) level or slightly elevated/normal SUA level. Persons with FLI < 80 and SUA < 410 μmol/L (≈ 6.9 mg/dL) shown as reference.
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Background/Purpose: The United States makes a significant contribution to Inflammatory Bowel Disease (IBD) related dis-
ease burden worldwide. However, data on geographic variability of IBD related mortality within the United States is scarce.
Our study assessed the trends in IBD related mortality stratified by geographic pattern through states and metropolitan-
nonmetropolitan designation from 1999 to 2019.

Methods: We used Centers for Disease Control and Prevention Wide-Ranging OnLine Data for Epidemiologic Research
(CDC WONDER) to access National Vital Statistics System data from 1999 to 2019. IBD related deaths, age >/=25 years
were identified from multiple causes of death and were represented as age-adjusted mortality rates (AAMR) per 100,000
population. AAMR was stratified by states and metropolitan-nonmetropolitan designation. Annual percentage changes
(APC) were calculated to examine changes in trends using joinpoint regression.

Results: The AAMR per 100,000 population from 1999 to 2019 was 1.29. Crohn’s Disease had a higher AAMR compared
with Ulcerative Colitis, (0.83 vs 0.53, respectively). The states with the highest AAMR included Oregon (2.21), Vermont
(2.19), Rhode Island (1.98), Nebraska (1.81), and Oklahoma (1.78). The lowest AAMRs were seen in Hawaii (0.53), Louisiana
(0.8), District of Columbia (0.97), New Mexico (0.98) and Arizona (0.98). Non-metropolitan areas had a higher AAMR com-
pared with metropolitan areas from 1999 to 2019 (1.37 vs 1.28, respectively). Amongst non-metropolitan designations,

State-level Inflammatory Bowel Disease–related age-adjusted mortality rates per 100,000 people in the United States, 1999 to 2019.
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there was a rise in AAMR (1.28 vs 1.49) from 1999 to 2019 (APC 0.8 [95% CI, 0.5 to 1.1]), whereas in metropolitan counties
AAMR decreased from 1999 to 2019 (APC -0.3 [95% CI, -0.6 to 0.0]).

Conclusion: Our study demonstrated considerable geographic variation in regards to IBD-related mortality. Overall higher
mortality rates were seen in non-metropolitan versus metropolitan areas, along with a rise in mortality trends within non-
metropolitan areas. The geographic disparity in mortality determined by our study highlights the need for robust monitoring
of patients in these locations, reevaluation of state level health policies, as well as investigation of risk factors leading to these
discrepancies.

Inflammatory Bowel Disease–related mortality rates stratified by Urban-Rural classification in the United States, 1999 to 2019.

Inflammatory Bowel Disease–related mortality rates stratified by disease categories in the United States, 1999 to 2019.

3613



Disclosure: S. Aziz: None; A. Akhlaq: None; S. Gurz: None; Y. Zafar: None.

Abstract Number: 1818

Compliance with Romosozumab and Fracture Risk Among
Postmenopausal Women in the U.S

Ye Liu1, Tarun Arora2, Jeffrey Curtis1 and Jingyi Zhang1, 1University of Alabama at Birmingham, Birmingham, AL,
2Foundation for Advancing Science, Technology, Education, and Research, Birmingham, AL

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Romosozumab (romo) is a newly approved osteoporosis (OP) medicine for women with postmen-
opausal OP at high risk of fracture. The utilization pattern of romo has not been well described. This study aimed to evaluate
the association between treatment compliance and baseline fracture risk among new users of romo.

Methods: Using fee-for-service Medicare data, women age ≥65 years newly initiating romo between 4/1/2019 and
6/30/2021 were identified. Claims data was linked to electronic medical record (EMR) data obtained from 9 data marts
of 3 PCORNet Clinical Research Networks to obtain the needed covariates to estimate a FRAX score (with Body Mass
Index).Comorbidities and medical history were identified from claims while biometric data were obtained from the EMR.
The FRAX algorithm was used to calculate 10-year risk of hip and major fracture (clinical spine, forearm, hip, or shoul-
der) upon romo initiation. We set the median of FRAX (BMI) hip and major fracture risk as the cut-off for higher fracture
risk. Treatment adherence (measured by the proportion of days covered [PDC]) and discontinuation rate (defined as
gap > 30 days after the expected date of the next romo administration) were calculated. Kaplan-Meier method was
used to estimate the discontinuation rate and 95% confidence interval [CI]. A Cox proportional hazard model was used
to evaluate the association between baseline fracture risk and discontinuation, controlling for demographics and Charl-
son score.

Results: There were 12,216 romo new users identified and among them, 559 were linked with PCORNet EMR data. Across
PCORNet data marts, the proportion of women who linked ranged from 82% - 98%.Themedian (IQR) 10-year hip and major
fracture risks estimated by FRAX were 11.0 (6.4, 19.0) and 26.0 (18.0, 35.0), respectively. Romo users with higher baseline
fracture risk were older, had more history of fractures, were more likely to receive prior OP treatment, compared with those
with lower risk (Table 1). They also had higher rate of romo discontinuation (Table 1, Figure 1). Cox regression showed that,
after adjusting for age, race, geographic region, and Charlson comorbidity score, the HR (95% CI)for discontinuation asso-
ciated with higher(above the median) hip and major OP fracture risk was 1.39 (1.01 - 1.91. p=0.043) and 1.51 (1.11 - 2.06.
p=0.009), respectively.

Conclusion: In this cohort of women with high fracture risk and using administrative claims data linked to EHR data, romo
users who had baseline higher fracture risk had poorer treatment compliance. These data suggest that physician should
focus more on improving treatment adherence when prescribing new therapy such as romo for vulnerable patients with
higher fracture risk.
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Background/Purpose: Prescription opioids for non-cancer pain in the UK have increased considerably over the past two
decades, alongside a rise in associated harms. Despite the high prevalence of opioid use, there are limited data on the spe-
cific indications for prescribing opioids for non-cancer pain. By understanding the reasons for opioid initiation and relative
contribution of systems and specific conditions, the opioid burden in patient subgroups can be assessed to develop tailored
interventions, policies, and additional support as appropriate. The aim was to evaluate indications associated with new opi-
oid initiation in non-cancer pain using nationally representative UK data.

Methods: Data from the Clinical Practice Research Datalink (CPRD) AURUM were used, a nationally representative data-
base of anonymised electronic health records from General Practices across the UK, between 1/1/06 to 31/09/21. People
≥18 years who were new users of opioids were included. Exclusion criteria included a cancer diagnosis five years prior to
first opioid prescription (index date) and methadone users. SNOMED-CT code lists were derived for conditions associated
with opioid use following consultation with GPs, rheumatologists, pharmacists, and chronic pain specialists. These were
applied to a period one-year prior to index date for surgical indication and five years prior for chronic conditions. Descriptive
statistics were used to analyse the data using STATA v13.1, allowing for overlap between indications.

Results: A total of 3,032,185 patients classed as new opioid users over the�15-year study window were identified. Opioids
were initiated more commonly in women (60.7%), people aged 45-64 (40.0%) and ≥65 years (37.0%). We identified 9 sys-
tems associated with initiating opioids. The most common were musculoskeletal (73.2%), respiratory (53.1%), infections
(25.7%), trauma/injury (16.1%), neurology (16.0%), gastrointestinal (4.2%) and post-surgical (3.9%) (Table 1). Musculoskel-
etal (MSK) conditions that were most frequently associated with opioid use were osteoarthritis (n=1,536,437, 50.7%), low
back pain (1,094,225, 36.1%), other non-inflammatory MSK conditions (e.g. rotator cuff tears), rheumatoid arthritis
(63,367, 2.2%) and fibromyalgia (56,038, 1.9%). Post-surgical indications one year prior to index date were associated with
3.9% of all prescriptions. Orthopaedic surgeries were the most common and contributed to 42.1% all post-surgical indica-
tions (Table 1). This included total knee replacements (n= 31,944; 27.6%) and total hip replacements (n=17,865; 14.5%) of
all post-surgical indications.

Conclusion: This is the first study in the UK evaluating large scale national data to assess indications associated with opioid
initiation. Almost three quarters of the new prescriptions of opioids for non-cancer pain were in people with a diagnosis of a
MSK condition. Orthopaedic surgeries contributed to a third of all post-surgical indications. These findings could help
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prioritise efforts for targeted interventions in opioid prescribing, clinical vigilance and future policy to support non-
pharmacological interventions.

Disclosure: M. Lyon: None; C. Ramirez Medina: None; E. Davies: None; M. Jani: None.

Table 1: Clinical indications associated with new opioid use with different look back periods (overlapping totals) – systems ordered by percentages.
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Background/Purpose: Osteoarthritis (OA) is a prevalent and debilitating musculoskeletal condition that has imposed a sig-
nificant burden on the United States (US) healthcare system. This study aims to explore the burden and trends of osteoar-
thritis in the US from 1990 to 2019.

Methods: Using the Global Burden of Disease methodology, this analysis presents a comprehensive overview of the Prev-
alence, Incidence, Disability adjusted life year (DALYs), Years lived with Disability (YLDs) by age, sex, year across the US from
1990-2019. All estimates were presented as total counts and age-standardized rates per 100 000 population, with uncer-
tainty intervals (UIs).

Results: The prevalence cases of total osteoarthritis in the US nearly doubled from 28,873,208 (95%UIs:
25,939,261-32,228,468) in 1990 to 51,865,888 (46,804,271-57,860,984) in 2019. Similarly, the incidence of osteoarthritis
increased from 1,990,039 (1,789,372-2,247,569) in 1990 to 3,462,236 (3,060,905-3,923,793) in 2019. The YLDs due to
osteoarthritis also saw an upward trend, rising from 1,087,979 (556,601-2,194,304) in 1990 to 1,986,342
(1,023,960-3,964,292) in 2019. The annual percentage change (APC) in DALYs increased by 83% (75%-91%) from 1990
to 2019, indicating a substantial rise in the burden of osteoarthritis. The APC of age-standardized incidence rate (ASIR)
increased by 6% (3%-10%), suggesting a steady growth in the occurrence of new cases. Among the states, Massachusetts
experienced the highest incidence APC (13%), followed by California (12%) and Minnesota (10%) from 1990 to 2019. Inter-
estingly, North Dakota was the only state that reported a decrease in the APC of ASIR by 2%. When analyzing the age-

Statewide distribution of Osteoarthritis in United States in 2019.
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standardized DALYs rate (ASDALR), California exhibited the highest APC (12%), followed by Massachusetts (10%). Nevada
had the highest APC in total incidence cases (226%), with Arizona closely behind at 158%. In contrast, the District of Colum-
bia had the lowest APC in total incidence cases (23%) from 1990 to 2019. Regarding gender differences, females had a
higher total number of incidence cases in the APC analysis (76% vs. 70%), while the increase in DALYs was similar for both
males and females. Looking at specific age groups, Nevada and Alaska had the highest APC increase in incidence among
individuals aged 95 and above, while North Dakota had the lowest APC in the 40-44 age group for females. For males,

Burden of Osteoarthritis and its trend in United States between 1990-2019.

Age-wise distribution of Osteoarthritis in United States in 1990 and 2019.
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Nevada and Alaska had the highest APC increase in incidence among aged 95 and above, while Vermont had the lowest in
the 40-44 age group.

Conclusion: In the US, the overall burden of osteoarthritis has steadily increased over the past three decades, with a notable
variation in burden observed across different states. It is crucial to prioritize public health initiatives that promote healthy
aging, early detection, and appropriate interventions. This includes raising awareness about the risk factors associated with
osteoarthritis, implementing strategies to promote physical activity and healthy lifestyles, and ensuring equitable access to
effective treatments and therapies.

Disclosure: D. Gadhiya: None; U. Patel: None; H. Chhayani: None; K. Shah: None; S. Patel: None; V. Adedara:
None; D. Patel: None; H. Desai: None; S. Chittipolu: None.
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Background/Purpose: Diffuse alveolar hemorrhage (DAH) is a life-threatening pulmonary complication commonly associ-
ated with autoimmune disorders. Limited treatment options are available for DAH, and time to initiating treatment is critical.
The day of admission may be an important predictor of patient outcomes. The "weekend effect", which results from low staff
availability over weekends, has been reported to have a number of negative outcomes. (1) However, there is limited evidence
on the weekend effect on DAH, and in particular DAH association with rheumatologic disease. This study assesses the
impact of the "weekend effect" inpatient mortality and outcomes in patients with DAH) and rheumatologic conditions.

Methods: This study utilized the National Inpatient Sample (NIS) database for 2020, which contains data on over seven mil-
lion unweighted hospitalizations, to identify patients with DAH and rheumatological conditions. The patients were classified
based on admission on a weekday or a weekend, and confounding variables were accounted for using multivariable logistic
regression models. The primary outcome was inpatient mortality, and secondary outcomes included intubation, non-
invasive ventilation, bronchoscopy, invasive ventilation, length of hospital stay, and total hospitalization charges.

Results: The study included 515 patients with primary diagnosis of DAH. Patients with lupus, systemic sclerosis, sjogren’s
syndrome, Granulomatosis with polyangitis, vasculitis had a significance association with DAH p< 0.0001. Overall, DAH had
17.8% mortality on weekends vs 9.30% on weekdays with an OR 4.1(0.63-27.3), p=0.139, and greater likelihood of intuba-
tion OR 2.81(1.08-7.33) p= 0.034. Patients admitted on weekends had higher length of stay (LOS) 5.28 vs 4.52 days,
p = 0.024 and higher total cost of stay; $171,101 vs $83,867 vs., p=0.026. Use on non-invasive ventilation, invasive venti-
lation, and bronchoscopy had similar odds in both groups. Those admitted on the weekends were more often in the lowest
income quartile, 42.86% vs 23.29%.
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Primary vs Secondary Outcome in Patients with Diffuse Alveolar Hemorrhage

Rheumatological Associations with Diffuse Alveolar Hemorrhage
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Conclusion: This study highlights the association between several rheumatological conditions and DAH. As well it illustrates
the weekend effect on inpatient mortality from DAH, and other outcomes. It shows a rather large increase in mortality from
DAH in patients admitted on the weekends, as well as higher cost and length of stay. Interestingly, those in the lowest
income bracket were most likely to be admitted on a weekend. These findings can help inform clinical decision-making
and resource allocation to improve the care of DAH patients, especially in those with rheumatologic disease.

(1)Bell CM, Redelmeier DA. Mortality among patients admitted to hospitals on weekends as compared with weekdays. N
Engl J Med. 2001 Aug 30;345(9):663-8. doi: 10.1056/NEJMsa003376. PMID: 11547721.

Disclosure: S. Piplani: None; S. Gulati: None; V. Jelic: None; A. Ahmed: None; S. Yoon: None; D. Brown: None;
M. Radulovic: None; B. Johnson: Bristol-Myers Squibb(BMS), 5, Genentech, 5, GlaxoSmithKlein(GSK), 5, Janssen,
2, 5, 11, Novartis, 2, UCB, 2.
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Background/Purpose: Baricitinib, a Janus kinase inhibitor, and tocilizumab, an interleukin-6 receptor antagonist, are two
products first approved for the treatment of rheumatoid arthritis. Notably, these products were authorized for emergency
use for the treatment of COVID-19 and now are FDA-approved for this use in adults. As part of FDA’s mission to protect
the public health, FDA performed safety surveillance of products used, authorized, or approved for the treatment or prophy-
laxis of COVID-19. The purpose of this descriptive study is to describe the high-level findings from FDA’s surveillance of
adverse event (AE) reports with baricitinib and tocilizumab used for the treatment of COVID-19.

Methods: We conducted recurring daily searches of the FDA Adverse Event Reporting System, weekly searches of the
medical literature, and reviewed cases submitted to the FDA-American College of Medical Toxicology COVID-19 Toxicology
Investigators Consortium (FACT) Pharmacovigilance Project Sub-registry through April 24, 2023. We performed a high-level
overview of the reports, summarizing information on age, sex, country of origin, AE seriousness, and top reported AEs. We
focused on reports containing AEs of interest defined as unlabeled AEs with the potential for serious outcomes, labeled AEs
with unexpected characteristics, and other important findings that inform product safety.

Results: We reviewed 935 reports with baricitinib and 1,963 reports with tocilizumab. Regarding baricitinib, most reports
originated from foreign countries (77%). Of those reporting sex (868) and age (837), more involved males (67%) than females
(33%) and the median age was 62 years (range 8-100 years). About 30% of reports had a fatal outcome, which includes
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mortality from all causes (e.g., sequelae of COVID-19, comorbidities, indeterminate) and does not imply a causal relationship
to the drug. We identified the following AEs of interest: thromboembolism, acute kidney injury, major adverse cardiovascular
events, gastrointestinal (GI) perforation, rhabdomyolysis, hepatitis B reactivation, drug-induced liver injury, and posterior
reversible encephalopathy syndrome (PRES). Regarding tocilizumab, most reports originated from foreign countries
(67%). Of those reporting sex (1,193) and age (1,090), more involved males (71%) than females (29%) and the median age
was 61 years (range 7 months-98 years). About 44% of reports had a fatal outcome, which includes mortality from all
causes and does not imply a causal relationship to the biologic. We identified the following AEs of interest: GI perforation,
cerebrovascular accident, intestinal pneumatosis, viral-induced hepatitis, and PRES.

Conclusion: FDA identifiedmultiple AEs of interest with use of baricitinib and tocilizumab for COVID-19 requiring continuedmon-
itoring; these AEs were few in number, confounded by concomitant medications/diseases, and/or were unassessable because
of limited information. The current Emergency Use Authorization Fact Sheets for pediatrics and approved product labeling for bar-
icitinib and tocilizumab appropriately communicate the safety profiles of these products for the COVID-19 population.

Disclosure: L. Kangas: None; L. Wolf: None; M. Beganovic: None; R. Kapoor: None; J. Kidd: None; K. McCartan:
None; K. Swank: None; I. Diak: None.
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Background/Purpose: Immunothrombosis is a critical pathological feature of fulminant COVID-19 pneumonia in which
immunosuppression with common immunomodulatory agents such as corticosteroids, IL-6 receptor blockers, and JAK
inhibitors have shown benefit [1–4].The basis for the efficacy of immunomodulation in the face of potentially critical viral pneu-
monia remains poorly understood. This study ascertained the impact of age and obesity, both of which increase thrombotic
tendencies, on survival following baricitinib therapy for severe COVID-19 in the Phase III COV-BARRIER 3 trial where barici-
tinib improved survival compared to placebo [4].

Methods:We performed a post-hoc analysis of the COV-BARRIERmulticentre double-blind randomized study of baricitinib
versus placebo with an assessment of 28-day mortality (a key secondary outcome in the trial) in 1525 hospitalized COVID-19
adult patients. Age was categorized into < 65 years and ≥65 years, and BMI was categorized d into < 25 kg/m2 (normal),
and ≥ 25 kg/m2 (high). To assess the incidence rate ratios of mortality in the different subgroups, we employed the assump-
tion of a Poisson distribution. All-cause mortality by day 28 was evaluated in a cox-regression analysis (adjusted to age) in
three different groups according to BMI (< 25 kg/m2, 25-30 kg/m2, and > 30 kg/m2).
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Results: As reported in COV-BARRIER 3 data [4], all-cause mortality by day 28, a key-secondary endpoint, was 8% (n=62)
in the baricitinib arm and 13% (n=100) for placebo (PBO), HR 0.57 [95% CI 0.41-0.78].However, we found that in the normal
BMI group, irrespective of age, baricitinib therapy did not show a significant survival advantage when compared to PBO [IRR
of 1.89 (95% CI: 0.49 to 7.28) and 0.95 (95% CI: 0.46 to 1.99) for < 65yo and ≥ 65yo respectively]. In patients with high BMI,
mortality in the baricitinib group was 5.3% (22/418) in < 65 years old (yo) and 20.0% (40/200) in ≥ 65yo. For PBO, mortality
rates were 9.9% (43/435) in < 65yo and 30.5% (53/174) in ≥ 65yo. The Incidence rate ratio (IRR) was 0.53 (95% CI: 0.32 to
0.87) and 0.66 (95% CI: 0.46 to 0.94) for the respective age categories. The 28-all-cause-mortality for BMI over 30 was
9.22% for baricitinib and 5.62% for PBO [HR= 0.6, (5.6%vs 9.2%), p< 0.05], while for BMI < 25, the difference between
28-all-cause-mortality between baricitinib and PBO arms was not significant [(6.6% vs 8.1), p>0.05] (Figure 1).

Conclusion: Baricitinib was associated with significantly lower mortality in patients with high BMI and older subjects. Both
BMI and age are associated with immunothrombosis, and the protective effect of JAK inhibition in such groups is remarkable
given the reports of thrombosis with JAK inhibition in rheumatoid arthritis.

References:

1- Nicolai L, Leunig A, Brambs S, et al. Journal of Thrombosis and Haemostasis 2021;19:574–81.
2- Ranucci M, Ballotta A, di Dedda U, et al. Journal of Thrombosis and Haemostasis 2020;18:1747–51.
3- Kalil AC, Patterson TF, Mehta AK, et al. New England Journal of Medicine 2021;384:795–807.
4- Marconi VC, Ramanan A V., de Bono S, et al. Lancet Respir Med 2021;9:1407–18.
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Figure 1. Twenty-eight-day-all-cause mortality in Placebo and Baricitinib arms according to different BMI groups (adjusted to age)
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Background/Purpose:

Acknowledgment: Contributed on behalf of the National COVID Cohort Collaborative (N3C) Consortium

Individuals with rheumatologic diseases (RD) are at higher risk for severe COVID-19 compared to their healthy counterparts.
ACR recommendations for COVID-19 vaccination of patients with RD was issued at nearly the same time as CDC recom-
mendations for vaccination during pregnancy, in late July 2021. However, limited data to date exists on vaccination effective-
ness among pregnant patients with RD. The aim of this study was to assess the incidence and severity of breakthrough
COVID-19 post-vaccination in pregnant patients with RD.

Table 1: Characteristics of unvaccinated and vaccinated pregnant persons within the N3C cohort, December 10, 2020 to May 28, 2022
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Methods: Using a retrospective cohort analysis of the National Covid Cohort Collaborative (N3C), a nationally sampled and
prospectively collected electronic health records repository, we analyzed incident and severe COVID-19 in pregnant patients
with RD who were fully vaccinated or additionally vaccinated as defined by CDC recommendations before or during their
pregnancy compared to non-vaccinated pregnant persons with RD from December 10, 2020, through May 28, 2022. Preg-
nant persons were identified using the HIPPS algorithm developed and validated for this purpose for N3C data. Within this
group, those with RD were identified using diagnostic codes for the most prevalent RDs, namely SLE, RA, or spondyloarthri-
tis. Incident breakthrough infection was defined as any COVID-19 positivity via laboratory or diagnostic criteria at least
14 days after full vaccination. To evaluate the severity of COVID-19, we identified incidences of hospitalization (all-cause)
and hospitalization for COVID-19. We estimated adjusted hazard ratios using Cox proportional hazard models, adjusting
for age, race/ethnicity, comorbidities, and data partner site.

Results: Of the 3826 pregnant persons with RD included in our cohort, 466 (12.2%) were vaccinated during and
565 (14.8%) prior to pregnancy, with the remaining 2795 (73.0%) having no reported COVID-19 vaccine. Baseline charac-
teristics of the cohort are shown in Table 1. Compared to unvaccinated pregnant persons, we found an adjusted hazard
ratio (aHR) of incident COVID-19 of 1.26 (95%CI: 0.88, 1.78) for fully vaccinated, either before or during pregnancy, pregnant
persons (Table 2). Compared to unvaccinated pregnant persons, the risk of severe COVID-19 was lower for fully vaccinated,
either before or during pregnancy. The aHR for COVID-19 related hospitalization was 0.31 (95%CI: 0.10, 0.93) when com-
paring those who were fully vaccinated prior to pregnancy with unvaccinated individuals (Table 3).

Table 2: COVID-19 incidence and breakthrough among pregnant persons with rheumatic disease by vaccination status within the N3C cohort,
December 10, 2020 to May 28, 2022
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Conclusion:While our analysis did not identify a statistically significant protection from COVID-19 initial vaccinations for inci-
dent infections among pregnant persons with RD, our data suggests a clear benefit associated with vaccination and preven-
tion of severe COVID-19. While the overall rates of these severe COVID-19 outcomes were rare, the positive signal suggests
pregnant persons with RD should continue to be prioritized for booster vaccinations.

Table 3: Hospitalizations among pregnant persons with rheumatic disease by COVID‐19 vaccination status within the N3C cohort, December 10,
2020 to May 28, 2022
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Background/Purpose: Interest in using cannabis for the management of pain and associated symptoms of rheumatic dis-
eases is rapidly rising in young adults. This, in turn, has heightened the pressure on healthcare providers and scientists to
provide evidence-based answers on the role of cannabis in rheumatic diseases in a timely manner. To establish a foundation
for care, we aim to contextualize the demand for cannabis. In this study, we assess the health profiles and cannabis use pat-
terns among young and middle-aged (18-45) adult rheumatology patients in Alberta, Canada.

Methods: Adults in Alberta were contacted for recruitment through Alberta Health Services, the sole provincial-level admin-
istrative health authority, if they had one or more diagnostic code for rheumatologic conditions and had at least one billing
code related to health system use in the past year. Data were collected between March and November 2022 from partici-
pants using an online survey designed to capture a broad range of sociodemographic, lifetime cannabis use, and health fac-
tors. Descriptive statistics were used to explore the health and cannabis use characteristics of survey respondents. Bivariate
methods were used to investigate potential differences in self-rated pain and wellbeing scores, as well as reasons for using
cannabis, between cannabis use groups.

Results: Our sample included 193 respondents between the ages of 18 and 45 (mean age=36.1, SD=6.5) and consisted of
largely of Caucasian (80.3%, n=155) female (60.0%, n=108) respondents. Majority of respondents had used cannabis, with
94 (48.7%) current users, 59 (38.6%) past users, and 40 (20.7%) never users. The most prevalent rheumatologic conditions
reported were rheumatoid arthritis (16.6%, n=32), osteoarthritis (15.5%, n=30), and fibromyalgia (7.8%, n=15) with
27 (14.0%) respondents having reported two or more rheumatologic conditions. A 101 (52.3%) and 111 (57.5%) respon-
dents reported experiencing mental and physical comorbidities, respectively. When comparing self-rated health profiles,
the proportion of respondents with high pain scores (47.0% vs. 23.1%, p=0.007) and low wellbeing scores (55.0%
vs. 27.0%) were significantly higher for cannabis users (current and past users) compared to never users. Among cannabis
users (n=153), the proportion of respondents with high pain scores (53.2% vs. 36.7%, p=0.047) was significantly higher
among current users versus past users, with no significant difference in low wellbeing scores between groups (58.1%
vs. 50.0%, p=0.338). A higher proportion of current-cannabis users report using cannabis to address rheumatologic pain
(54.3% vs. 30.5%, p=0.004) and stress (64.9% vs. 17.0%) compared to past users.

Conclusion: Young adult and middle-aged rheumatology patients experiencing high pain and poor well-being might be
more likely to use cannabis, with pain and stress management being common reasons for current use. Further work is
needed to determine if cannabis use relates to changes in pain and well-being over time.

3628



Disclosure: E. Yacyshyn: None; S. Gulati: None; S. Lowe: None; A. Jones: None; T. Turk: None; S. Yamamoto:
None; K. Gregg: None; L. Kolewaski: None; J. Olson: None; P. Paul: None; C. Sadowski: None.

Abstract Number: 1826

Investigating the Health Profiles and the Prevalence and Correlates of
Cannabis Use Among Patients Accessing Rheumatologic Care in Alberta,
Canada

Elaine Yacyshyn, Simran Gulati, Samuel Lowe, Allyson Jones, Tarek Turk, Shelby Yamamoto, Kali Gregg, Linda
Kolewaski, Joanne Olson, Pauline Paul and Cheryl Sadowski, University of Alberta, Edmonton, AB, Canada

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Epidemiology & Public Health Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Implications of using cannabis as therapeutics in a growing number of diseases coupled with
increasing public awareness are leading to an increase in patient interest to use cannabis for the treatment of rheumatic con-
ditions. Nevertheless, its legalization and widespread availability have made it difficult for providers to attain a true under-
standing of its current uptake and demand. Through this study, we aim to delineate the prevalence of cannabis use as
well as identify the health profiles and correlates of cannabis use among patients with rheumatic disease in Alberta.

Methods: Adults in Alberta were contacted for recruitment through Alberta Health Services, the sole provincial-level admin-
istrative health authority, if they had one or more diagnostic code for rheumatologic conditions and at least one billing code
related to health system use in the past year. Data were collected between March and November 2022 from participants
using an online survey designed to capture a broad range of factors including sociodemographics, rheumatologic diagnoses
and therapeutics, medical history and comorbidities, patterns of cannabis use, and lifestyle factors. Descriptive statistics
were used to assess the prevalence and patterns of rheumatologic conditions and cannabis use among our sample. Logistic
regression modelling was used to investigate the factors associated with cannabis use among respondents that had ever
used cannabis.

Figure 1: Distribution by percentage of current + past users of cannabis for treatment among various rheumatic conditions.
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Results: Our sample of 2,932 respondents consisted largely of female (54.1%, n=1,588), Caucasian (92.5%, n=2,711), and
older (mean age=66.7 years, SD=12.2 years, range=18-98 years) respondents, with 730 (24.9%) current cannabis users,
851 (29.0%) past users, and 1,351 (46.1%) never users. The most prevalent rheumatic conditions among respondents were
osteoarthritis (60.6%, n=1,776), rheumatoid arthritis (17.9%, n=526), and osteoporosis (11.4%, n=335), with 614 respon-
dents (20.9%) reporting two rheumatologic conditions and 200 respondents (6.8%) reporting three or more conditions.
535 (18.2%) and 2,334 (79.6%) respondents experienced at least one mental and physical comorbid condition, respec-
tively. Logistic regression model estimates indicate that individuals with increased odds of using cannabis were those who
were younger, male, experienced mental illness, and sleep disturbances, reported high levels of pain, lacked health insur-
ance, were previous or current smokers, and consumed four or more alcoholic drinks per week.

Conclusion: This study highlights rheumatology patients are using cannabis and identifies factors associated with its use.
Our results provide foundational context for ongoing work focused on better understanding the role of cannabis use as a
therapeutic tool for rheumatology patients. Future work includes the development and implementation of a tool designed
to inform the use of cannabis in managing rheumatologic conditions.

Disclosure: E. Yacyshyn: None; S. Gulati: None; S. Lowe: None; A. Jones: None; T. Turk: None; S. Yamamoto:
None; K. Gregg: None; L. Kolewaski: None; J. Olson: None; P. Paul: None; C. Sadowski: None.

Abstract Number: 1827

Revolutionizing Fibromyalgia Treatment: Exploring the Efficacy of a New
FDA Cleared Photoceutical Device

Timothy Demchak1, Ernesto Leal-Junior2, Neide Ribeiro2, Heliodora Casalechi2, Douglas Johnson3 and Shaiane
Tomazoni4, 1Indiana State University, Terre Haute, IN, 2Nove de Julho University, São Paulo, Brazil, 3Multi Radiance
Medical, Solon, OH, 4University of Bergen, Bergen, Norway

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Fibromyalgia & Other Clinical Pain Syndromes Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Fibromyalgia syndrome effects 2-8% of the general population and is characterized by specific ten-
der points. FM annual economic impact $12-$14 billion.Current treatments are only effective in 10% of patients.There is a
need to develop alternative treatment methods. Photobiomodulation therapy (PBMT is an electrophysical agent that utilizes
non-ionizing forms of light that can be used alone or associated to static magnetic field (PBMT-sMF) to promote analgesia in
several health conditions. Evidence of the effects of PBMT alone and PBMT-sMF in FM patients is conflicting.We investi-
gated the efficacy of a new PBMT-sMF device versus placebo on FM.

Methods: A randomized placebo-controlled trial, with blinded patients, therapists, and assessors was performed. 90 female
(age= 46 years) patients that met ACR FM diagnostic criteria were randomized into either PBMT-sMF (n=45) or placebo
(n=45) groups. Patients from both groups received 9 treatment sessions, 3 times a week, for 3 weeks. PBMT-sMF treat-
ment consisted of 60 J per active tender point during each session, Placebo treatment was 0 J per active tender point. Clin-
ical outcomes were collected at baseline, after the 9th treatment (PostTx) and at 4 weeks follow-up post-treatment.
Outcome measures included Tender Point Count (TCP); Impact of FM on their life using Fibromyalgia Impact Questionnaire
(FIQ); and Pain Intensity (PI) measured with a 0-100 Visual Analog Scale (VAS).A Fischer’s Exact Test for two independent
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groups was used to compare proportion of successes between groups and an Unpair T-test was used to analyze pain
intensity.Patient satisfaction was measured using a Likert scale.

Results: Baseline outcomes measures were equal between groups.PBMT-sMF group reported lower TCP ((p< 0.0001),
FIQ score (p< 0.01), and Pain intensity (p< 0.0001) than placebo post treatment.The lower outcomes remained at the
4-week follow-up (TCP p< 0,0001; FIQ p< 0.01; Pain Intensity (p< 0.01)).Table 1 summarizes data and significant differ-
ences.TCP decreased 52% Post Tx in PBMT-sMF group versus 18% in Placebo.Additionally, PBMT-sMF group FIQ and
Pain intensity decreased 45% and 53% respectively.Placebo FIQ and Pain intensity on decreased 27% and 18% respec-
tively.98% of PBMT-sMF group were somewhat satisfied or satisfied with their outcomes Post-treatment and 91% at the
follow-up and the Placebo group were 71% and 73% at same time points.

Conclusion: PBMT-sMF is superior to placebo in decreasing TPC, improving function (decreased FIQ) and overall pain
intensity.This study supports using PBMT-sMF to treat patients with fibromyalgia. PBMT-sMF might be considered an
important adjuvant to the treatment of patients with fibromyalgia.

Disclosure: T. Demchak: Graston Technique LLC, 7, Multi Radiance Medical, 1, 5, 6; E. Leal-Junior: Multi Radiance
Medical, 1, 5, 6; N. Ribeiro: None; H. Casalechi: None; D. Johnson: Multi Radiance Medical, 3; S. Tomazoni: Multi
Radiance Medical, 2, 5.
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Background/Purpose: DAS28 (disease activity score 28) and CDAI (clinical disease activity index) are prominent indices to
assess patients with rheumatoid arthritis (RA) quantitatively, for which disease activity is classified into 4 categories of high,
moderate, low, and remission. Both DAS28 and CDAI may be elevated by non-inflammatory comorbid fibromyalgia
(FM) and depression (DEP), unrelated to disease activity.Prospective systematic comparison of the number of patients in dif-
ferent DAS28 and CDAI activity categories who screen positive for FM and/or DEP has not been reported. Feasible screen-
ing for FM and DEP is available using MDHAQ (multidimensional health assessment questionnaire) indices for FM FAST4
(FM assessment screening tool) and DEP MDS2 (MDHAQ depression screen), which agree more than 80% with reference
standards and require a single MDHAQ completed by most patients in 5-10 minutes.

Methods: Across-sectional study at a routine care visit included collection of DAS28 and CDAI.Patients completed an
MDHAQ to record global assessment (PaGA), pain, and fatigue on 0-10 visual numeric scales (VNS), a 0-3 DEP query,
0-54 self-report RADAI painful joint count, 60-symptom checklist including DEP, and medical history queries. A FAST4 FM
screen is positive if 3/4 are met: pain VNS≥6/10, fatigue VNS≥6/10, RADAI ≥16/54, symptom checklist≥16/60. An MDS2
DEP screen is positive if 0-3.3 DEP response is ≥2.2 OR positive DEP on the symptom checklist. Patients were classified into
4 DAS28-ESR and CDAI activity categories: high ( >5.1/28 & >22/76), moderate (3.2-5.1 & 10.1-22), low (2.6-3.2 & 2.9-10),
and remission (≤2.6 & 2.8), respectively. The median swollen and tender joint counts (SJC and TJC) and proportions of
FAST4 and MDS2 patients in each category were compared using chi-square analyses.

Table: Median (interquartile range interquartile range IQR) values for swollen joint count (SJC) and tender joint count (TJC) according to each of
4 “activity" categories for DAS28 and CDAI and and number of patients (percent) in each "activity” category
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Results: Among 128 patients for DAS28 and 140 for CDAI (12 were missing ESR), categories of remission, low, moderate,
and high activity, respectively, included 44%, 15% 34%, and 7% by DAS28-ESR, and 13%, 31%, 39% and 16% by CDAI.
Median SJC was 0, 0, 2 and 4 for patients in DAS28-ESR and 0, 0, 0 and 4 for patients in CDAI categories. Median TJC was
0, 2, 5 and 5 in 4 DAS28-ESR categories, and 0, 1, 3 and 14 in 4 CDAI categories, respectively (Table). Positive FAST4 FM
screen was seen in 28-29% and MDS2 screen in 35-37% of all patients.Positive FAST4 screen was seen in 13%, 22%, 44%
and 67% in 4 DAS28-ESR categories of remission, low, moderate, and high activity, respectively, and 0%, 2.6%, 38%, and
80% in the 4 CDAI categories, respectively. Positive MDS2 DEPwas seen in 20%, 44%, 46% and 56% in 4 DAS28-ESR cat-
egories, and 6%, 24%, 40% and 70% in 4 CDAI categories, respectively.

Conclusion: Among RA patients classified as in high DAS28-ESR or CDAI activity, more than 50% screened positive for FM
or DEP, compared to lower proportions for more favorable categories, including fewer than 21% for those in DAS28-ESR or
CDAI remission.These phenomena may affect treat-to-target and other aspects of RA management. Feasible screening for
FM and DEP is available according to valid MDHAQ FAST4 and MDS2 indices, as well as RAPID3 (routine assessment of
patient index data), requiring only a single questionnaire which is completed by most patients in 5-10 minutes.

Disclosure: T. Pincus: None; R. Hunter: None; N. Rodwell: None.
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Background/Purpose: The Fibromyalgia syndrome (FMS) is a global chronic pain condition, which affects approximately
2–6% of the population. The underlying mechanism of FMS is unclear and there is no specific lab test to confirm the diagno-
sis of FMS. There is an unmet need regarding the development of a precise diagnostic marker for FMS. Previous studies had
demonstrated that small extracellular vesicles (sEVs), are involved in: intercellular communications and in the pathogenesis
of inflammatory/autoimmune diseases. Recently, an autoimmune origin had been suggested for the development of FMS.
In the current study, we aimed to characterize sEVs derived from blood of FMS patients and to explore a potential change
in the expression of key proteins in these vesicles as compared to healthy controls.

Methods: sEVs have been isolated from the plasma of women diagnosed with primary FMS (n=9) vs. Age matched healthy
women (n=9), using size exclusion chromatography technique. Characterization of these sEVs have been conducted using
nanoparticle tracking analysis, transition electron microscopy and western blot analysis. The protein profile of these sEVs
have been explored using proteomics analysis.

Results: We found changes in the expression of various proteins in sEVs derived from plasma of FMS as compared to
healthy controls (Figure 1), among them: immunological- (e.g. Complement component 1q), neurological- (e.g. Cofilin-1),
ribosomal protein assembly- (e.g. Nucleophosmin) and oxidative stress- (e.g. Superoxide dismutase) related proteins.
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Conclusion: Our results potentially shed a light on the importance of sEVs in the pathophysiology of FMS and their potential
to serve as a new diagnostic biomarker candidate in FMS.

Disclosure: G. Halpert: None;D. Yechiali: None; l. Katbi: None; E. Govrin: None; B. Guilbord: None;O. Segal: None;
H. AMITAL: Janssen, 5.
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Background/Purpose: Pediatric chronic pain is a common, significant public health concern leading to decreased quality of
life for youth and burden on the healthcare system1. While there is research highlighting the benefit of a biopsychosocial
model to treat chronic pain, there are disparities in access to evidence-based care2. Anecdotally, youth who identify with
transgender or non-binary gender identities may not be referred to interdisciplinary pediatric chronic pain programs as often

Figure 1: Heatmap visualization of protein expression profiles, in blood-derived small extracellular vesicles (sEVs) isolated from FMS patients
vs. healthy controls, identified by proteomics analysis.
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as cis-gender youth. The current study aimed to explore baseline characteristics of youth referred to an outpatient interdis-
ciplinary pediatric chronic pain program at an East Coast children’s hospital across gender identity.

Methods: Youth completed questionnaires electronically as part of the initial evaluation within an outpatient interdisciplinary
pediatric chronic pain program. From February 2020-April 2023, 335 youth completed questionnaires including the Chronic
Pain Acceptance Questionnaire, PROMIS Pain Interference, and PROMIS Anxiety. Of these, 248 identified as cisgender
female, 48 identified as cisgender male, 25 identified as non-binary, and 4 identified as transgender.

Results: Overall, 8.7% of the sample identified as gender diverse, which is a higher percentage as compared to national
rates in the US for young adults (5.1%)6. Average age of the sample was 14 years old. Youth were predominately Non-
Hispanic (92.7%) and White (83%). Youth who identified as transgender reported the highest pain acceptance scores. Cis-
gender males reported the least anxiety. Youth with non-binary gender identity reported the lowest pain acceptance, highest
pain interference, and highest levels of anxiety. There were no statically significant differences in pain inference between cis-
gender and nonbinary youth.

Conclusion: These data represent a first look at exploring characteristics of youth and gender identity for patients entering a
pediatric chronic pain program. Interestingly, youth with nonbinary gender identity did not differ in functional impairment, but
appeared to experience higher levels of self-reported anxiety and lower acceptance of pain. This suggests these youthmay have
a decreased willingness to engage in activities in the face of pain or experience pain generally. Awareness of a patient’s gender
identity may be beneficial in understanding the impact of pain and highlights the need for a biopsychosocial model approach to
pain management. This study was limited by relatively small numbers and does include youth already referred to a pain program.
More research is needed to explore the role of gender identity as it relates to pain management, and referral patterns.
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Background/Purpose: Fibromyalgia (FM) symptoms fluctuate, with exacerbation commonly associated with stressors. The
COVID-19 pandemic was a cause of prolonged stress due to factors such as restricted medical care, social isolation, actual
COVID infection, and changes in activity or work status. Worsening of health status in FM could be anticipated. To
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understand the impact of the pandemic on FM patients, this survey compared health status prior to and 2 ½ years into the
pandemic.

Methods: A cohort of pre-pandemic highly characterized FM patients (FM) and healthy controls (HC) completed an on-line
survey in August 2022. Data included: demographic information, symptom characteristics, perception of change in health
status and emotional perceptions related to the pandemic, Fibromyalgia Impact Questionnaire (FIQ), the Brief Pain Inventory
(BPI), the Patient Health Questionnaire (PHQ) for anxiety and depression, the Physical Activity Self-Administered

Table 2: Changes in clinical measures based on questionnaires for FM and HC in 2017 and in 2022.

Table 1: Self-reported effects of COVID pandemic on personal life, health status and changes to regular medical treatment.
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Questionnaire (AQAP), the ED-5D-5L Quality of Life Questionnaire and pandemic-related emotions using the Perceived
Stress Scale (PSS). Analyses included Fischer Exact test for dichotomous variables; Wilk-Shapiro test for normality of distri-
bution for quantitative variables; ANOVA for normally distributed variables; the non-parametric Kruskal-Wallis test for non-
normally distributed variables; adjustment for multiple comparisons using Benjamini-Hochberg correction; and correlation
analysis using the non-parametric Kendall Tau test. Analyses were done on IBM SPSS version 28.

Results: Participants were FM (32) and HC (21), all female, predominantly white, and with significant differences in BMI
(higher in FM), living alone and work status. COVID infection occurred in FM vs HC 34% vs. 14%. Emotions related to COVID
were similar for both groups (Table 1). Treatment modifications for FM were non-pharmacological vs pharmacological by
47% vs 25% respectively. FM patients generally perceived worsening of pain, but without change on questionnaire-based
measurement and greater COVID perceived anxiety, but without differences for numbers screened positive for anxiety and
depression on PHQ. Quality of life was significantly improved for FM, with other questionnaires measures unchanged for

Figure 1: Clinical measures vs. covariates for FM and HC
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both groups (Table 2). Physical activity remained stable for FM but decreased for HC (Table 2). For FM, clinical measures
did not correlate with demographic variables or subjective or measured change in pain, but did correlate with function, affec-
tive status and total FIQ, with no significant correlations among HC (Figure 1).

Conclusion: Contrary to expectations, FM status remained either stable or improved according to standard questionnaires,
although there was a perception of increased pain. These observations could be explained by several putative explanations:
1) FM patients may have a resilience to prolonged compared to acute stressors; 2) Societal factors such as slower life pace
related to the pandemic 3) as FM scored significantly higher than HC in all measures, changes during COVID pandemic may
represent regression to the mean.

Disclosure: T. Sahar: None; A. Minerbi: None; m. Verner: None; s. Mitrovic: None; y. Shir: None; G. Page: None;
m. fitzcharles: None.
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Background/Purpose: Since its discovery in Wuhan, China, severe acute respiratory syndrome coronavirus 2 (SARS CoV
2) has ravaged the globe on an unprecedented scale. While coronavirus disease (COVID-19) was initially thought to be an
acute disease only, protracted symptomatology led to the characterisation of post-acute COVID-19 syndrome (PACS).
PACS is now recognised as a bonafide array of multi-systemic clinical manifestations 12 weeks beyond the onset of acute
symptoms that is not attributable to alternative pre-covid diagnoses. The prevalence of musculoskeletal (MSK) manifesta-
tions in PACS has been demonstrated in different populations with Fibromyalgia (FM) in post-acute COVID-19 being identi-
fied as a new facet of PACS. MSK manifestations have decreased the quality of life (QoL) of patients affecting their self-care,
mental health, work ethic and livelihood.

Our study set out to determine the prevalence of MSK manifestations in post-acute COVID-19 syndrome patients and their
quality of life at Kenyatta National Hospital (KNH). We also set out to determine the prevalence of Fibromyalgia as a rheuma-
tological diagnosis of interest in PACS.

Methods: A descriptive cross-sectional study conducted at KNH, a tertiary (Level 6) regional referral hospital in Nairobi,
Kenya. We recruited 101 patients, randomly sampled from the inpatient COVID-19 database. Following screening for eligi-
bility, contact via phone was established and patients who consented verbally were scheduled for physical participation
where written consent was taken. A chart review was done prior to the PI-participant physical encounter. Study tools were
filled by participants and a musculoskeletal examination was conducted by the Principal Investigator (PI). MSK manifesta-
tions were recorded accordingly. Diagnosis of Fibromyalgia was done using the American College of Rheumatology (ACR)
criteria and assessment of QoL was done using the 36-item short form (SF 36) questionnaire.
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Results: The prevalence of MSKmanifestations in PACS was 57.4% (95%CI 47.5% - 66.3%), the most common being fatigue
(65.5%), arthralgia (58.6%) and myalgia (53.4%). The prevalence of Fibromyalgia was documented at 10.9% (95% CI 5.9% -
17.8%). Patients with MSKmanifestations were 6.8 times more likely to have poor QoL than those without MSKmanifestations.
All the 8 domains of the SF 36 were adversely impaired among PACS patients with MSK manifestations; physical health (mean
score 5.3+/-4.5 SD) and emotional wellness (mean score 10.4+/-5.8 SD) being the most affected categories. PACS patients
with MSK manifestations were more likely to be female, who had a high BMI and long duration of hospital stay where they were
treated with steroids in the acute phase of COVID-19. Smokers were also more likely to develop MSK manifestations. We did
not elicit presence of comorbidity, older age and positive vaccination status as independent associated factors.

Conclusion: MSK manifestations in PACS are significant clinical features affecting 57.4% of COVID-19 survivors, who are
about 7 times more likely to have poor QoL, adversely influencing their productivity for work and livelihood.

Disclosure: M. Kiyiapi: None; O. Oyoo: Pfizer, 5; P. Oyiro: None; F. Wangai: None.
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Background/Purpose: Fibromyalgia (FM) is characterized by widespread pain, non-restorative sleep, fatigue, and cognitive
dysfunction. TNX-102 SL is a sublingual cyclobenzaprine tablet designed for daily use at bedtime. SNPs from participants in
two Phase 3 trials were analyzed by an iterative genome-wide association study (GWAS) method to build a set of drug-
response-related alleles that correlate with improvements in pain and sleep.

Methods: Whole exome sequencing (WES) was performed on peripheral blood from participants in two Phase 3 trials of
TNX-102 SL 5.6 mg in FM. Markers were identified using a multi-loci mixed model (MLMM) extended to include a genome
x treatment arm (G×T) term. A GWAS was run to test for each marker. First, a model was made using only the top marker.
The GWASwas then repeated using the first marker as a co-variate to find the next top marker for the model. This procedure
was iterated until an optimal model was constructed and a panel of best-performing loci was identified. A scoring system
was developed that counted the number of favorable alleles (0-36) present in each patient. We examined the correlation of
this count score with drug response on pain and sleep across both studies.

Results: In analyzing treatment responses in two Phase 3 FM studies, we identified 18 loci of interest. All of the markers in the
final model had p-values < e-4 which are individually of interest, but not genome-wide significant. However, when used together
to generate a count score, substantially improved predictive power was observed. Sub-setting patients based on the count
score resulted in increased effect sizes for the change in pain score and sleep score when comparing TNX-102 SL to placebo
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in each study separately. As the count scores increase, the effect size improves while the sample size decreases. For example,
if patients with at least a count score of 20 are retrospectively grouped, the effect size for pain reduction in the group increases
to 0.90, as compared to 0.26 in the unselected population. Of note, all of the drug-response-related SNPs were intronic.

Conclusion: Polygenic drug-response related SNP-counts have potential to identify patients with higher effect size on pain
reduction from TNX-102 SL treatment compared to placebo, as first explored in a retrospective analysis of two Phase 3 FM
studies. The use of this polygenic SNP-counting method has the potential to identify patients in future studies that are likely
to benefit from TNX-102 SL treatment. The Whole Genome Sequencing of study participants has been completed and may
reveal additional drug-response-related SNPs. The panel will be validated on a future trial of similar design.

Disclosure: J. Rosenfeld: Tonix Pharmaceuticals, 3; G. Linse: None; S. Slipher: None; C. Flint: Tonix Pharmaceuti-
cals, 3; A. Iserson: Tonix Pharmaceuticals, 3; H. Harris: Tonix Pharmaceuticals, 3; J. Engels: Tonix Pharmaceuticals,
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The predicted change in pain for individuals across the 2 clinical trials as based on the number of positive drug response alleles
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Background/Purpose: SLE patients have a higher prevalence of fibromyalgia (FM) than the general population. FM symp-
toms, such as nociplastic pain and fatigue, are known to cause discordance in how patients and physicians view well-
controlled SLE, and these variables impact quality of life in ways not captured by traditional disease activity scores. There
is a paucity of objective data surrounding the clinical interplay of these two diseases. Given this, and emerging evidence sug-
gesting the contribution of autoimmunity to FM, this study evaluated FM clinically, serologically, and via patient reported out-
comes in a multi-racial/ethnic SLE patient cohort.

Methods: Patients from an established lupus cohort were screened for FM using the 2016 FM classification criteria during
an in-person rheumatologist visit. Hybrid SELENA-SLEDAI scores, SLE classification criteria, medications, and SLICC dam-
age index were evaluated. A portion of the patients who reported any chronic pain also completed 8 PROMIS measures.
Clinical and serologic activity was compared in patients with and without FM, as well as T-score means of PROMIS mea-
sures between FM and non-FM chronic pain patients. For T-score means significantly different between groups, linear
regression models adjusting for age, race/ethnicity, SELENA-SLEDAI score, and steroid use were estimated.

Results:Of 316 SLE patients completing the FM questionnaire, 55 (17%) met criteria for FM, 57 (18%) reported chronic pain
without FM, and 204 (65%) had no chronic pain. The racial/ethnic composition of the FM patients was 35% White, 27%
Black, 6% Asian, and 31% Hispanic, which differed from those without FM (p=0.023), primarily due to a smaller proportion
of Asian patients with FM. There was no significant difference in overall SELENA-SLEDAI score. However, there was more
active arthritis in the FM group versus the non-FM group (Table 1). The widespread pain index (WPI) and symptom severity
score (SSS) were not correlated with current degree of SLE activity in FM or in non-FM chronic pain patients (Figure 1). Of the
SLE criteria, FM patients were less likely to have ever had lupus nephritis andmore likely to have malar rash. The SLICC dam-
age index did not differ between groups. Of the 112 patients with chronic pain (plus/minus FM), 70 completed at least one

Figure 1. WPI and SSS do not correlate with SLEDAI in FM or non-FM chronic pain patients. A–B show the correlation between WPI (A) or SSS
(B) and SLEDAI in FM patients and C–D show the correlation between WPI (C) or SSS (D) and SLEDAI in non-FM chronic pain patients.
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PROMIS measure. Fatigue, sleep disturbance, and cognitive function were significantly worse in FM patients, whereas pain
measures, depression, anxiety, and physical function did not differ between groups (Table 2). After adjusting for age, race
(White/non-Hispanic), SELENA-SLEDAI score, and current steroid use, FM was associated with a 5-point increase in mean
sleep disturbance and fatigue scores. Cognitive function, however, was no longer significantly associated with FM.

Table 1. Clinical and serologic profiling of SLE patients with FM compared to those without FM, n=316. Demographics, current SLE manifestations
via SELENA-SLEDAI, SLE classification criteria and associated antibodies, and SLICC damage index are all shown. *N is specified where it differs
from overall sample size.
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Conclusion: These findings underscore that symptoms associated with FM in SLE patients can be independent of chronic
pain, SLE disease activity and damage, and overall suggests the need for better understanding of the biology of this group.

Disclosure: K. Corbitt: None; P. Carlucci: None; B. Cohen: None;M.Masson: None;H. Belmont: Alexion, 6, Aurinia,
6; A. Saxena: AbbVie, 1, AstraZeneca, 1, GSK, 1; C. Tseng: None; J. Wang: None; K. Barbour: None; J. Buyon:
Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1; P. Izmirly: None; H. Gold: None.
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Background/Purpose: Fibromyalgia is a chronic pain syndrome that commonly presents with fatigue, widespread muscu-
loskeletal pain, and sleep disturbances. Patients can also have accompanying somatic and cognitive symptoms. According
to National Fibromyalgia Association (NFA) it is estimated to affect around 10 million people every year in the U.S. It is more
common in women (75-90%) but it can be seen in men and children as well. Fibromyalgia is usually under-recognized and
the patients initially present to their primary care physicians when they start to develop symptoms. We did a cross-sectional
survey to assess the knowledge of fibromyalgia diagnosis and management among Internal Medicine residents so that gaps
can be identified, and intervention should be done through educational programs.

Methods: A 19-item questionnaire was prepared using current ACR and EULAR guidelines. A cross-sectional survey was
conducted among residents from two residency programs in Chicago and Florida. The questionnaire included around
11 questions regarding the pathogenesis, diagnosis, and management of fibromyalgia. Other questions were mainly

Table 2. PROMIS measures assessed between groups, with “worse” quality of life represented by higher scores for symptoms and lower scores
for function. PROMIS T score mean for the general United States population=50 (SD=10). Minimally important difference=2–3 for PROMIS mea-
sures in patients with lupus. Non-FM chronic pain patients had n=35 in the top 4 measures of the table and n=33 for the remaining 4 measures.
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focused on how comfortable the residents are with diagnosing and managing fibromyalgia patients and the educational
training they have received so far. Residents with 70% or more correct answers were considered to have good knowledge.
The correct answers were compared to the number of teaching sessions and if the residents are familiar with recent
guidelines.

Results: A total of 64 (64%) residents out of 100 completed the survey, only 34% (22) got a score of 70% or more and 41%
scored 50% or less. Only 15% of the responders felt that they were adequately taught on the subject. Less than 30% of the
responders felt comfortable diagnosing and managing fibromyalgia and only 18.8% of the residents have read the guidelines
regarding it. Around 53% of the residents reported that they have not attended any teaching sessions on fibromyalgia. It was
also found on the survey that less than 15% of the residents are familiar with FDA-approved medications for the treatment of
fibromyalgia and the recent advances in the subject. About 50% of the residents who read the guidelines scored 70% or
more as compared to around 30% of the residents who did not indicating that many residents need to familiarize themselves
with the recent guidelines which can aid in the appropriate management of fibromyalgia. Another interesting finding in the
results was that around 38% of PGY-1 residents got 70% of the questions right compared to 14.3% of PGY-2 residents
and 42% of PGY-3 residents.

Conclusion: Our survey results suggest that there is a lack of knowledge among residents regarding the diagnosis and
management of fibromyalgia. Therefore, teaching sessions aiming at these knowledge gaps can help in early recognition
and better initial management of these patients.

Disclosure: S. Afridi: None; A. Raja: None; M. Daniyal: None.
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Background/Purpose: Patients with SLE experience distressing fibromyalgia-like symptoms of fatigue, widespread pain,
mood disturbance, and brain fog that negatively impact quality of life and are challenging to manage. These symptoms,
termed Type 2 SLE, can be related to inflammatory and non-inflammatory etiologies. Studies of fibromyalgia suggest that
addressing biopsychosocial factors can improve quality of life. A Type 2 SLE Consortium was created to bring together a
multidisciplinary team of patients and clinicians to develop equitable, feasible, and potentially effective approaches to care
for people living with Type 2 SLE.

Methods: The Type 2 SLE Consortium included patients meeting ACR/SLICC SLE classification criteria and clinicians who
treat chronic pain, insomnia, and mood disorders. The consortium met in 3 group sessions; additionally, each consortium
member was invited to complete an individual interview. The sessions were conducted virtually between August
2022-April 2023 and auto-recorded and then transcribed.
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Early sessions included a review of the Type 1 & 2 SLEModel, followed by suggestions from Consortiummembers about the
possible etiology, contributing factors, and treatment approaches for fibromyalgia-like symptoms in people with SLE. Rapid
qualitative evaluation identified key themes.

Table 2. Care delivery and treatment recommendations for clinicians and patients

Figure 1. Biopsychosocial factors that contribute to fibromyalgia-like symptoms in SLE

3645



Results: The Type 2 SLE Consortium included 2 women with SLE (both Black with SLE duration >15 years) and 18 health
professionals (67% female, 89% academic). Expertise was gathered from adult and pediatric rheumatology, integrative
medicine, neurology, psychiatry, psychology, palliative care, neuropsychology, medical weight management, sleep, pain,
and stress management. The majority (83%) attended at least 1 group meeting and all but 1 member completed the individ-
ual session.

The Consortium identified a range of biopsychosocial factors that can predispose, precipitate, and perpetuate Type 2 symp-
toms such as fear, stress, and trauma (Figure 1).Two main categories of approaches to care were identified: one for pro-
viders and the other for patients (Table 2). Key themes consisted of building better therapeutic relationships, adjusting
expectations, improving symptom understanding, lifestyle interventions, and multidisciplinary collaboration. Specific guid-
ance for clinicians included active listening, validating symptoms, and using motivational interviewing. Patients with SLE
would benefit from setting personal goals, building self-efficacy, pacing, identifying personal factors, and reframing their rela-
tionship with symptoms.

Conclusion: Key recommendations from this multi-disciplinary consortium were to individualize treatment based on the
biopsychosocial underpinnings driving the symptom burden. The importance of communication, trust, education, and mul-
tidisciplinary collaboration was emphasized. Rheumatologists cannot be the sole providers to improve Type 2 SLE symp-
toms but can encourage patients to partner with others who can provide the necessary care. Our future studies will
continue to develop and evaluate holistic approaches to SLE care.

Disclosure: J. Rogers: Amgen, 2, Ampel Biosolutions, 1, AstraZeneca, 6, Aurinia, 1, Eli Lilly, 1, Exagen,
5, GlaxoSmithKlein(GSK), 2, Immunovant, 2, 5; M. Clowse: Exagen, 5, GlaxoSmithKlein(GSK), 2, 5, Immunovant,
5, UCB, 2, 5; A. Eudy: Amgen, 2, Exagen, 5, GlaxoSmithKlein(GSK), 5, Immunovant, 5, Pfizer, 5.
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Background/Purpose: Suicide and depression represent a high burden of morbidity and mortality worldwide. It is well
known that fibromyalgia (FM) is associated with mood and behavioral disorders. FM is extremely common in patients with
systemic lupus erythematosus (SLE) even though FM does not correlate with SLE activity. We investigate the rate of con-
comitant depressive disorder and suicide attempts in patients with SLE.

Methods: TrinetX, a global federated research network that provides a dataset of electronic medical records from different
healthcare organizations (HCOs) was utilized. Initial query was made on June 6, 2023 from 1/1/2010 to 6/6/2023 to identify
patients aged >18 with a diagnosis of “Systemic Lupus Erythematosus” (International Classification of Diseases, 10th ver-
sion (ICD-10) Code M32). Two cohorts were made, on the basis of the presence of a diagnosis of “Fibromyalgia” (ICD-10
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Code M79.7). Propensity score matching was carried out to match age, race , and gender. Compare outcome analytic func-
tion was utilized to map the correlation with “Suicide attempt” (ICD 10 Code T14.91) and “Major Depressive Disorder
(MDD)” (ICD 10 Code F33), and prevalence Odds ratios (OR) were calculate

Results: We identified cohort 1 as patients with concomitant diagnoses of SLE and FM with a total of 55,350 patients.
Cohort 2 as SLE patients without FM included 219,914 patients. Using propensity score matching, patients with SLE but
without FM were matched 1:1 to 53,221 patients with both SLE and FM. Data demonstrated mean age of 55.6 years
(SD 14.6). Percentage of females in cohort 1 was 93.978% and 93.969% in cohort 2 with the white race being the most
prevalent followed by unknown ethnicity, African-American and Asian. A total of 5,864 patients with SLE and FM also had
a diagnosis of “Major Depressive Disorder” (ICD 10 Code F33), compared to 2,255 patients without FM, with a 6.781% risk
difference (95% CI - 6.465%-7.097%, p < 0.0001), and Odds ratio of 2.799 (2.662-2.943, p< 0.0001). In addition,
625 patients with SLE and FM also had a diagnosis of “Suicide Attempt” (ICD 10 Code T14.91), compared to 238 patients
without FM, with 0.727% risk difference (95% CI - (0.619%,0.835%), p < 0.0001), and Odds ratio of 2.645 (2.277-3.073,
p< 0.0001), see table 1. Similar results were identified before propensity score matching, with OR of concomitant MDD in
patients with SLE and FM compared to the cohort without FM being 3.146 (3.037-3.258, p< 0.0001) and OR of Suicide
Attempt being 2.653 (2.396-2.938, p < 0.0001.

Conclusion: In this real-world, real-time study, patients with SLE and concomitant fibromyalgia have increased risk of major
depressive disorder and suicide attempt when compared with SLE patients without fibromyalgia.

Disclosure: I. Tskhakaia: None; P. Khandwala: None; I. Tan: None.
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Background/Purpose: Hypermobility spectrum disorders (HSD) and hypermobile Ehlers Danlos syndrome (hEDS) are
among the conditions associated with generalized joint hypermobility (GJH). Alongside myofascial and skeletal pain manifes-
tations, other polymorphic co-morbid manifestations, often multiple, are linked to an autonomic dysregulation syndrome.
The aim of this study was to characterize the impact of dysautonomia in patients suffering from joint hypermobility syndrome
(HSD/hEDS).

Methods: Incident patients were recruited from consultations at the Center of Competence for Rare Diseases of Non-
Vascular EDS. Inclusion criteria were GJH and clinical criteria for hEDS or HSD. Scores on the following questionnaires were
collected : SCOPA-AUT (dysautonomia), Nijmegen (hyperventilation), HAD (anxiety, depression), Tampa (kinesiophobia),
PSQI (sleep), Gastro-Intestinal Quality of Life Index (GIQLI), Pichot (fatigue), VAS physical pain and VAS psychological pain,
VAS quality of life. A comparison of the 2 hEDS and HSD groups was carried out, followed by a principal component analysis
(PCA). The search of homogeneous groups of patients was carried out using hierachical cluster analysis.

Results: 36 patients were included (18 hEDS, 18 HSD) with a significantly higher level of anxiety-depression in the hEDS
group (25.33 vs 18.39, p = 0.017). The Nijmegen score was higher in the hEDS group (46.91 vs 38.94, p = 0.016). The mean
SCOPA-AUT score was 37.08 ± 9.86 and did not differ significantly between the 2 groups; there was no statistically signif-
icant difference between the 2 groups for the other parameters studied. The level of dysautonomia was correlated with
younger age, high Nijmegen score, kinesiophobia, fatigue, sleep disturbance, marked anxiety-depressive syndrome and
poor GI QoL. PCA revealed a strong correlation between the level of dysautonomia and GI QoL. Two homogeneous groups
of patients were identified : one of which (n = 23) was characterized by very high impairment of GI QoL and a high level of
dysautonomia.

Conclusion: Our study illustrates the importance of dysautonomia as a major comorbidity in HSD/hEDS. Dysfunctional
breathing seems almost constant, and dysautonomia is associated with a major impairment of GI QoL. An anxiety or
depressive disorder is very common in these situations, and supports the recently put forward hypothesis of a neuroconnec-
tive phenotype. The polyvagal theory provides important physiological clues for understanding these pathologies and for
their therapeutic management.

Disclosure: A. Perrein: None; F. Pontille: None; P. Decker: None; d. Attali: None; T. Moulinet: None;
R. Jaussaud: None.
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Xenofon Baraliakos1, 1Rheumazentrum Ruhrgebiet Herne, Ruhr-University Bochum, Herne, Germany, 2Neurologische
Klinik Universitätsklinikum Bergmannsheil Bochum, Ruhr-University Bochum, Bochum, Germany, 3Agaplesion
Bethesda - Krankenhaus, Wuppertal, Klinik für Neurologie, Wuppertal, Germany, 4Krankenhaus St. Josef, Wuppertal,
Klinik für Internistische Rheumatologie, Wuppertal, Germany, 5Ruhr-Universität Bochum and Rheumazentrum
Ruhrgebiet, Herne, Germany
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Background/Purpose: Small fiber neuropathy (SFN), a polyneuropathy (PNP) affecting A-delta and C-fibers has been
described in patients with fibromyalgia (FM). Different patterns of small fiber damage may characterize distinct subtypes of
FM. We aimed to investigate the value of detecting different degrees of SFN in patients diagnosed with FM.

Methods: Consecutive patients who were treated for pain exacerbation of FM at a university specialized tertiary center were
included in the study after informed consent. Patients had to fulfil the 2016 ACR diagnostic criteria for FM and other inflam-
matory rheumatic musculoskeletal diseases (RMD) were excluded. The rheumatological therapy included pain pharmaco-
therapy, balneophysical treatment, physiotherapy and occupational therapy. All patients underwent a careful
rheumatologic and neurologic physical clinical examination including a Schirmer-Test for dry eyes and were asked to fill
out questionnaires, in which data on pain, depression, neuropathic symptoms, sleep quality, daytime sleepiness, fatigue,
and quality of life were assessed. Thereafter small fiber tests were performed in the neurologic department including a skin
punch biopsy on the upper and lower leg and a corneal confocal microscopy (CCM).

Results: Overall, 93 patients (86 females, 92.5%, mean age 54±10.1, mean disease duration 4.9±5.3 years) were included,
25 received anticonvulsants (26.9%) and 15 opioids (16.1%) for pain treatment. Intraepidermal nerve fiber density (IENFD) as
detected by skin biopsy was reduced in 58 patients (62.4%), 43 of whom (74.1%) had reduced IENFD at both proximal and dis-
tal sites. CCM showed pathologic findings in 18 patients with reduced IENFD at any site (31%) and in 8 with normal IENFD
(22.9%), with dry eyes being present in 13 (22.4%) and 6 (17.1%) of those patients, respectively. There was no difference in pain,
depression, neuropathic symptoms, sleep quality, daytime sleepiness, fatigue, or quality of life scores between groups (Table).

Conclusion: In this FM population with high disease burden and indication for inpatient therapy, small fiber pathology as
found by skin biopsies and CCMwas present in more than two third of the FM patients suggesting that there are subgroups.
However, there were no significant clinical differences between patients with and without SFN. Further analysis should
explore, whether both subgroups differ in their long-term outcome after the inpatient treatment.

Disclosure: S. Tsiami: None; E. Enax-Krumova: None; D. Sturm: None; M. Vorgerd: None; B. Buehring: None;
J. Braun: None; X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6,
MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6.

3649



Abstract Number: 1840

Value of Various Intra-Articular Injections for Knee Osteoarthritis
Management

Hanna Mass1, Jamie Collins1, david Hunter2, Catherine Yang1, Morgan Jones1, Stephen Messier3, Tuhina Neogi4,
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Background/Purpose: Intra-articular injections (IAI) are commonly used to relieve pain and delay total knee replacement
(TKR) in persons with knee OA. Despite higher costs and conflicting evidence of efficacy, utilization of hyaluronic acid
(HA) and platelet rich plasma (PRP) IAIs have increased dramatically over the last decade.

Methods:We used the Osteoarthritis Policy (OAPol) Model, a widely published and validated microsimulation of knee OA, to
assess the value of alternative IAIs. We considered 5 strategies: 1) no IAI, 2) saline (placebo), 3) corticosteroid (CS), 4) HA,
and 5) PRP. We assumed that IAIs are offered to patients with inadequate pain control from NSAIDs. In the model, if and
when IAIs do not provide adequate pain relief, OA care progresses to opioids and/or TKR. We used a random-effects
meta-analysis to estimate IAI-specific pain reduction from high-quality (Jadad score 4+) RCTs. We analyzed data from
11 RCTs for saline, 12 for CS, 24 for HA, and 8 for PRP. We estimated pain reductions for one IAI series of -14 points for
saline at 3 months, -22 for CS at 3 months, -22 for HA at 6 months, and -17 for PRP at 12 months. The cost of IAIs included
the visit, IAI administration and medication costs. We derived the cost of CS ($315), HA ($795), and saline ($309) IAI from the
Medicare Drug Fee Schedule and estimated the cost of PRP ($2586) from literature. In the base case analysis, based on the
literature, we assumed that repeat CS injections increase the risk of OA progression (HR=3.02). We ran the model over the
remaining lifetime of a cohort with average age 50 years at the start of simulation, pain 51 (WOMAC, 0-100, 100 worst), 50%
KL3/50% KL2. We determined the value of specific IAIs using incremental cost-effectiveness ratios (ICERs), evaluated from
the health care perspective and calculated as the ratio of the difference in lifetime costs to the difference in quality adjusted
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life years (QALYs) between two strategies. The IAI that maximizes QALYs with ICER< willingness to pay (WTP) threshold is
considered the most cost-effective strategy.

Results: QALYs and costs for each strategy are presented in Table 1. Assuming CS does not increase the risk of OA pro-
gression, CS results in an ICER of $11,800/QALY compared to no injection, and PRP results in an ICER of $177,000/QALY
compared to CS. Assuming CS does increase the risk of OA progression, the resultant ICERS are $12,900/QALY for saline
compared to no injection, $32,500/QALY for CS compared to saline, $62,100/QALY for HA compared to CS, and
$159,400/QALY for PRP compared to HA. If CS increased the risk of OA progression, PRP would achieve ICERs of
$100K/QALY ($50K/QALY) at a price of $1,965 ($1,448). If CS did not increase risk of OA progression, even lower PRP
prices ($1,655 and $1,086) would be required to attain these ICER thresholds.

Conclusion: For WTP thresholds between $11,800 and $62,100/QALY, CS is the preferred strategy, regardless of what we
assume about their impact on OA progression. If CS has no impact on risk of OA progression, it remains the preferred strat-
egy until WTP exceeds $177,000/QALY. If CS increases risk of OA progression, HA becomes preferred for WTP > $62,000.

Disclosure: H. Mass: None; J. Collins: None; d. Hunter: None; C. Yang: None; M. Jones: Biosplice, 1, 2, Pacira,
5, Regeneron, 1, 2; S. Messier: None; T. Neogi: None; A. Paltiel: None; J. Katz: Biosplice, 5; E. Losina: None.
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University, Atlanta, GA, 2Georgia State Rep. HD 63, Atlanta, GA, 3Emory University School of Medicine, Atlanta, GA
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Background/Purpose:Minority patients are disproportionately affected by SLE. Yet, they are underrepresented in SLE clin-
ical trials compared to White patients. Specifically, patients that identify as male and Black are significantly understudied. We
explored racial and gender differences in clinical trial perceptions among a cohort of predominantly Black patients with SLE
in Atlanta, Georgia.

Methods: Data from the Georgians Organized Against Lupus (GOAL) cohort were used for this analysis. The GOAL cohort
consists of validated SLE patients living in Atlanta, Georgia. Since 2012, SLE patients have been surveyed annually regard-
ing demographics, SLE natural history, treatment, healthcare utilization, and psychosocial factors. For this study, only male
patients were assessed. The 2022 GOAL survey included ad-hoc questions that assessed clinical trial knowledge, willing-
ness to participate, and hesitancy in clinical trial enrollment. The Systemic Lupus Activity Questionnaire (SLAQ), Self-
administered Brief Index of Lupus Damage (SA-BILD), and self-efficacy, depression, and perceived stress measures were
included in this study. Descriptive analysis was used for comparisons.

Results: A total of 47 males responded to the 2022 GOAL Survey; the majority were Black (79% Black, 19% White, 2%
Asian) with a mean age 32 years (SD 11.8), mean education of 14 years (SD 2.3), and majority unemployed (59%). The mean
disease duration was 16 years (SD 10.6), mean disease activity score was 11 (SD 7.3), and mean organ damage score was
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5 (SD 4.4). We found that 47% of male respondents (n=19 Black, n=3 White) were willing to participate in lupus clinical trials.
In contrast, about 30% were unwilling to participate, and 38% were unsure if they would participate in a clinical trial. Male
willingness to participate was associated with higher disease activity, living in poverty (50%), less instrumental support),
and more social isolation, as compared to those unwilling or unsure (Table). Education, marital status, work status, insur-
ance type, physical function, depression, and perceived stress were not associated with willingness to participate in clinical
trials among male respondents.

Conclusion: Among a predominantly Black cohort of males with SLE, we found that respondents with more disease activ-
ity, fewer resources, and social support appeared more willing to participate in clinical trials. Further efforts are necessary to
educate and provide social support to individuals with SLE that are unsure or resistant to clinical trial participation, especially
among underrepresented groups, including males. Similar studies have found that clinical trial education, recruitment
through lupus support groups, and diversity of clinical trial staff are potential ways to increase trial participation. Further stud-
ies of males with SLE are necessary to validate our study findings and provide more knowledge on factors associated with
clinical trial hesitancy among this population.

Disclosure: H. Mozee: None; C. Dunlop-Thomas: None; G. Bao: None; K. Schofield: None; J. Williams: None;
S. Lim: None.
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Background/Purpose: ESR and CRP are two laboratory values usedto assess inflammation. There is data to support that
CRPis superior to ESR to detect/monitor inflammation or infection due to its better accuracy and reproducibility.Yet, they are
often ordered on patients at the same time – essentially performing two separate tests to measure one biological process.
This redundant laboratory testing is leading to higher costs to patients and the health systems, and contributes to excess
phlebotomy, without any significant clinical benefits. The goal of this quality improvement project was to implement best
practices to reduce ESR co-ordering with CRP within the rheumatologyclinics (one clinic in the university setting, 3 satellite
clinics, and one safety net clinic)at an academic medical center.

Control Charts for ESR and CRP co-orders and Total ESR orders at university and satellite rheumatology clinics.
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Methods:We utilized the Plan, Do, Study, Act (PDSA) iterative methodology for continuous improvement.We collected and
analyzed baseline information on CRP and ESR ordering at all 5 rheumatology clinics. Several interventions were implemen-
tedincludinggeneral education to all rheumatology providers and clinic staff(February 2023), targeted education to a few pro-
viders with high ESR/CRP co-orders (March 2023), and removal of the ESR order from the rheumatology order set (March
2023) within the Electronic Health Record (EHR).At the safety net clinic, the ESR order had been deselected as a default
order on their order set in March 2021. We monitored ESR and CRP co-ordersand total ESR orders to evaluate the impact
of our interventions.

Results: Pre-intervention data analysis of CRP and ESR co-orders within the rheumatologyclinics showed that over
12 months, there were 2,392co-orders at the safety net clinic and 7,250co-orders at university clinics between
1/1/22-11/22/22.The primary reason for co-orders was high-risk medication monitoring for RA and SLE.At the university
and satelliterheumatology clinics,the average number of total ESR orders decreased by 50% and the average number of
ESR and CRP co-orders decreased by 52% between the time frames of 1/2022-11/2022 and 12/2022-5/2023with major
changes in process seen around December 2022 and January 2023 (Figure 1).At the safety net clinic, the average number
of ESR and CRP co-orders decreased by 65% and the average number of total ESR orders decreased by 64% between the
time frames of 1/2022-9/2022 and 10/2022-5/2023 with major changes in process seen around October 2022 (Figure 2).
Orders for CRP alone remained stable at all clinics.

Conclusion: It is feasible to reduce the unnecessary ordering of ESR tests through a systematic approach within the clinics
in an academic setting.Educational and EHR interventions can be particularly effective interventions as demonstrated by the
significant decrease in both ESR and CRP co-orders as well as total ESR orders.Changes seen prior to February 2023 may

Control Charts for ESR and CRP co-orders and Total ESR orders at the safety net rheumatology clinic.
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be due to the Hawthorne effect as rheumatology providers were aware that the department was investigating this topic. In
the future, we plan to modify the ESR order with our EHR to implement changes throughout the health system covering all
specialties.

Disclosure: R. Desai: None; N. Shah: None; R. Zhang: None; M. Bacalao: GlaxoSmithKlein(GSK), 1; H. Galous:
None; D. Karp: Ampel Biosciences, 2, Biogen, 5, Bristol-Myers Squibb(BMS), 5, Celgene, 5, Eli Lilly, 5, Genentech,
5, Provention Bio, 1, Rilite, 5, UCB, 5; P. Bajaj: None.
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Background/Purpose: In the US the lifetime risk for Knee Replacement surgery (KR) is 7% for men and 9.5% for women,
and this accounts for substantial health care costs. The detection of distinct subgroups of patients among those who
undergo KR would have substantial clinical benefits as the subgroups may help identify clinical phenotypes allowing more
finely targeted treatment, potentially reducing costs and surgical burden. The purpose of this study is to use machine learn-
ing approaches to detect subgroups among the KR patients from the combined Osteoarthritis Initiative (OAI) and the Multi-
Center Osteoarthritis Study (MOST) to determine clinical phenotypes.

Methods:We used data from the Osteoarthritis Initiative (OAI) and the Multicenter Osteoarthritis Study (MOST) for analysis.
We took participants that underwent KR during follow-up and extracted demographic and clinical characteristics from the
exam before a participant’s first KR. These characteristics included age, sex, race and ethnicity, weight, height, Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scales, Physical Activity Scale for the Elderly (PASE)
score, Kellgren & Lawrence (KL) grade, education, depression status, Non-Steroidal Anti-inflammatory Drug (NSAID) use,
opioid use and Charlson comorbidity index. For clustering, we used random forests analysis to determine nonparametric
pairwise distances between participants, Principal Coordinates Analysis (PCoA) to place participants on a 2-dimensional
grid best preserving pairwise distances, and Partitioning Around the Medoids (PAM) to group nearby participants on the grid
into clusters. We prespecified use of the five cluster results to allow interpretability and clinical utility of resulting phenotypes.
Continuous characteristics are compared between clusters by ANOVA F-tests and categorical characteristics by chi-square
tests.

Results:We identified 1108 KR subjects; 412 (37%) from OAI and 696 (63%) from MOST. The 5-cluster results with partic-
ipant positions on the 2-dimensional PCoA grid are shown in Figure 1 with plotting symbols indicating cohort (MOST vs. OAI)
and color indicating cluster. Table 1 shows key characteristics by cluster membership. Cluster 1 is largest and most diverse,
is majority female, with the highest percentage of depression and the greatest amount of WOMAC disability. Cluster 2 sug-
gests post-traumatic osteoarthritis with physically active, younger men with a history of knee surgery or injury. Cluster 3 is
older men with severe radiographic osteoarthritis. Cluster 4 is women with moderate levels of pain, activity and radiographic
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Table 1: Key Characteristics by Cluster Membership

Figure 1: Participant Positions on PCoA Grid with Symbols for Cohort and Colors Indicating Clusters

3656



involvement. Cluster 5 is older women with low levels of weight and physical activity, high NSAID and opioid use and severe
radiographic osteoarthritis.

Conclusion: We found distinct clusters with differences in sex, age, radiographic OA severity, race, activity, disability, and
depression among clusters. These clusters will be further validated and refined by comparison to sets of clusters generated
using only participants from the Multicenter Osteoarthritis Study and only those from the Osteoarthritis Initiative.

Disclosure: B. McGinley: None; G. Rabasa: None; J. Liew: None; T. Neogi: None; D. Felson: None;
M. LaValley: None.
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Background/Purpose: There is an increasing demand from patients for medical cannabis in the German population [1].
Although medical cannabis might be used to treat pain and reduce inflammation in patients with inflammatory rheumatic dis-
eases (IRD) in addition to the immunomodulatory therapy data regarding the prevalent use of and the interest in the treat-
ment with medical cannabis is scarce. We investigated the knowledge of patients with IRD about medical cannabis and to
evaluate patients’ attitudes towards the use of medical cannabis in a clinical trial (CT). The analysis included whether atti-
tudes towards medical cannabis depend e.g. on medication, treatment satisfaction, pain levels and health status.

Methods: A digital survey was conducted via an App from Asepha [2]. Our outpatients either filled out the questionnaire in
the clinic using a clinic owned iPad (Version 9) or participated using a QR code handed out leading to the survey via their
mobile device. Patients answered the questions anonymously. The survey included sociodemographic data, and current
pain and immunosuppressive medication. Patients’ willingness to consume medical cannabis in a CT was inquired. Con-
cerns (e.g. fear of side effects, dependence on medical cannabis) that might prevent patients’ from participating in a CT were
assessed. Descriptive data and a penalized ordinal regression (POR) were performed using R. Ethical approval was
obtained, DRKS registration number is DRKS00030875.

Results: Data were collected from 192 patients with IRD. Table 1 lists sociodemographic and clinical data. 70% were inter-
ested in the participation in a CT although of these 83% were satisfied with their current treatment. Mean number (± stan-
dard deviation) of taken pain medication was 0.8 (±0.9), mean number of taken herbal drugs was 0.6 (±1.0). Former
recreational cannabis use increases the readiness to participate in a CT. Among those still undecided about taking medicinal
cannabis in a CT, the main reason was the lack of sufficient information about cannabis (63%). Another relevant reason was
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fear of side effects (40%) and fear of cannabis (16%). The POR depicted that current cs- resp. bDMARD therapy, former rec-
reational cannabis use, number of already taken herbal drugs, lack of information on cannabis, and fear of cannabis but not
pain or satisfaction with the current medication significantly influence patients’ willingness to participate in a cannabis
CT. Limitations in performing daily activities and patients global health status increase the willingness to participate in a can-
nabis CT, other OR are depicted in table2.

Conclusion: One third of IRD patients were interested in the participation in a CT with medical cannabis and additional 39%
were potentially interested. Apart from current medication especially lack of information on cannabis and fear of cannabis
were limiting factors. This demonstrates that patients’ education about medical cannabis is highly necessary to increase
its acceptance and thus willingness to participate in a related CT. Cannabis trials are widely and significantly accepted by
patients with a history of recreational use.
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Disclosure: J. Richter: None; A. Beichert: None; T. Filla: None; M. Schneider: None; J. Distler: 4D Science and
FibroCure, 8, 11, AbbVie, Active Biotech, Anamar, ARXX, AstraZeneca, Bayer Pharma, Boehringer Ingelheim, Celgene,
Galapagos, Genentech, GSK, Inventiva, Janssen, Novarti, 2, Anamar, Argenx, ARXX, BMS, Bayer Pharma, Boehringer
Ingelheim, Cantargia, Celgene, CSL Behring, Galapagos, GSK, 5, Inventiva, Kiniksa, Lassen, Sanofi-Aventis, RedX,
UCB, 5; I. Frohne: None.
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Background/Purpose: Accurate identification of prevalent cases of lupus nephritis (LN) is essential for timely patient mon-
itoring and treatment, advancing research, and informing public health initiatives for the management of LN. However, diag-
nosis codes for LN are generally underutilized, making identification of this patient population in real-world databases
challenging. We developed a scoring system to quantify the probability of accurate LN case identification.
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Methods:We used data from EHRs of two large health systems and included patients with ≥1 ICD9/10 codes for SLE from
June 2012 to Jan 2022. Prevalent LN was defined as current active LN or a history of LN. We used regular expressions with
negation to loosely tag LN within EHR notes, in a training set consisting of a balanced sample of 2038 patients from the
larger health system. Testing sets included 100 patients randomly selected from each health system and were manually
chart reviewed to classify patients as having ’no LN’, ’definite LN’ (biopsy report of Class III, IV or V LN), ’potential LN’
(no biopsy report but physician diagnosed LN), and ’diagnostic uncertainty’ (physician states LN is possible). A gradient
boosting model (GBM) including 42 predictors that covered demographics, encounters, diagnosis and procedure codes,
comorbidities, medications, and laboratory test results (e.g., serologies, urine studies, chemistries) was used for predictor
selection. Predictive performance of a logit regression model (LRM) including key predictors from GBM was evaluated for
identifying patients with a "strict" (definite LN) or an "inclusive" (definite LN, potential LN, or diagnostic uncertainty) definition
of LN. A LRM-based scoring system was developed and calibrated.

Results: Table 1 includes demographics of the 4,522 patients meeting the eligibility criteria from both health systems. In
addition to more specific diagnosis codes for LN, presence of diagnosis codes for acute or chronic kidney disease or pro-
teinuria, younger age at first SLE diagnosis code, and use of mycophenolate mofetil or mycophenolic acid were identified
as key predictors and included in the final LRM. Urine protein creatinine ratios (UPCR) >0.5, abnormal complement

Table 1. Characteristics of the underlying population.

Table 2. Performance of the final logit regression model including key predictors. LN: Lupus nephritis; AUC: area under the curve; PPV: positive
predictive value; NPV: negative predictive value; Strict definition of LN: definite LN; Inclusive definition of LN: definite LN, potential LN, or diagnostic
uncertainty.
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component 3 (C3) levels, any use of hydroxychloroquine, azathioprine, or rituximab, and glucocorticoid dose were also iden-
tified as important predictors but were omitted from the final LRM as their inclusion did not further improve performance. The
final LRM had an area under the curve, sensitivity, and positive predictive value of 0.93, 0.88, and 0.84, respectively, for iden-
tifying LN using the inclusive definition, performed similarly with a strict LN definition, and had good external validity when
tested in the second health system (Table 2). Predicted and observed probabilities had good calibration (Table 2).The scor-
ing system was derived from this model (Table 3).

Conclusion: Prediction of prevalent LN using data elements available in EHR or claims data was feasible, had good accu-
racy and was validated externally. The scoring system has the potential to identify prevalent LN accurately across health
systems.

Disclaimer: Aurinia provided funding for the study.

Disclosure: Z. Izadi: Bristol-Myers Squibb(BMS), 3; A. Aguirre: None; C. Anastasiou: None; J. Kay: Pfizer, 12, Own
Stock; G. Schmajuk: None; J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.
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A Longitudinal Study: The Benefits of Non-Pharmacological Approaches
to Improve Self-Reported Pain, Stiffness, and Fatigue in Individuals with
Musculoskeletal Disorders

Titilayo Adeniran, Bertilia Trieu, Claudia Zurlini, Bonnie McGrath, Linda Roberts, Pamela Sanchez-Villagomez, Vilma
Briones, Robyn Wiesel, Sandra Goldsmith and Laura Robbins, Hospital for Special Surgery, New York, NY

Table 3. The scoring system and interpretation. Diagnosis codes for lupus nephritis included ICD10 codes: M32.14 or M32.15, or ICD9 code
710.0 in combination with ICD9 codes 583.81, 581.81, or 583.89. Diagnosis codes for acute or chronic kidney disease or proteinuria included
ICD10: N00-N08, N17-N19, and R80, or ICD9 codes 580-586, and 791.0.
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Background/Purpose:Musculoskeletal disorders are a leading cause of disability worldwide, with low back pain being one
of the primary causes. The World Health Organization (WHO) reports that chronic musculoskeletal pain affects 20-33% of
the global population, which amounts to a staggering 1.75 billion people. Chronic pain is often accompanied by persistent
fatigue, a common complaint among individuals with musculoskeletal disorders such as osteoarthritis, rheumatoid arthritis,
fibromyalgia, and low back pain. Stiffness is also a debilitating symptom that affects about half of those with chronic pain and
musculoskeletal disorders. While medications can provide symptomatic relief to these conditions, non-pharmacological
approaches reduce reliance on medications and address the underlying causes of musculoskeletal disorders. To optimize
the quality of life of individuals with musculoskeletal disorders, the Education Institute at Hospital for Special Surgery (HSS)
implemented non-pharmacological interventions.

Methods: These non-pharmacological interventions include 6-week virtual exercise classes, which encompass a variety of
activities such as Pilates, Yoga, T’ai Chi Chih, mindfulness-based therapy, and relaxation techniques. These exercises are
designed to be low-intensity, performed safely at home, and tailored to accommodate participants’ diverse mobility levels.
The virtual classes are led by certified instructors who specialize in working with individuals affected by musculoskeletal dis-
orders. Moreover, these interventions are accessible to patients and the public using Zoom and phone as the platforms for
delivery. Program effectiveness is measured using pre/post-online surveys assessing pain intensity, pain interference with
seven aspects of daily living (ADL), stiffness, and fatigue. A longitudinal analysis is conducted using regression models.

Results: Since 2020, 366 participants have participated in our non-pharmacological interventions. Of those assessed
(n=190), 70 participants self-reported having at least one musculoskeletal condition. Most were females (98%), ages
≥60 years (90%), Caucasian (91%), and non-Hispanic (98%). For every 6-week virtual physical activity program, participants
reporting at least one musculoskeletal condition experienced statistically significant decreases in pain intensity (p≤0.01), stiff-
ness (p≤0.01), and fatigue (p≤0.05). Decreased pain interference with seven ADL were seen but not at statistically significant
levels. Also, most participants reported gaining knowledge (93%) and self-management skills (90%) to manage their
condition.

Conclusion: Our findings support the benefits of non-pharmacological approaches in managing musculoskeletal disorders
and their debilitating symptoms, offering a comprehensive approach that empowers individuals and promotes quality of life.
Future research is needed in longitudinal studies to assess these interventions’ sustainable benefits and long-term functional
outcomes and examine the challenges and strategies for implementing these approaches within various healthcare settings,
including community-based programs, which would help bridge the gap between research and practice.

Disclosure: T. Adeniran: None; B. Trieu: None; C. Zurlini: None; B. McGrath: None; L. Roberts: None; P. Sanchez-
Villagomez: None; V. Briones: None; R. Wiesel: None; S. Goldsmith: None; L. Robbins: None.
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Influence of Seasonal Changes on Adherence in Rheumatoid Arthritis
Patients
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Feczko, Will Cavers and Kjel Johnson, CVS Health, Woonsocket, RI
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Background/Purpose: Rheumatoid arthritis (RA) symptoms are suspected to be linked with exposure to colder environ-
ments. Previous studies on RA and seasonality have focused on RA activity; however, none assess medication adherence.
The objective of this study was to assess the impact of seasonal changes on medication adherence among patients begin-
ning subcutaneous or oral RA treatment.

Methods: This is a retrospective cohort study of adult RA patients throughout the United States enrolled in a large health
plan taking subcutaneous or oral RA medications between 3/1/2019 and 2/28/2021. Patients were included if they were
newly diagnosed with RA (ICD-10 codes M05.X and M06.X). Medication adherence for these patients was tracked for
12 months after starting therapy. Medication classes included: TNF-αinhibitors, Janus Kinase inhibitors (JAK), Interleukin-6
(IL-6) inhibitors, a T-cell blocker, and folate analogs. Medication history was stratified into meteorological seasons for the
northern hemisphere: spring (3/1-5/31), summer (6/1-8/31), fall (9/1-11/30), and winter (12/1-2/28). Monthly medication
adherence was measured using proportion of days covered (PDC) between the first and last fill of the year. The effect of sea-
sonality on monthly adherence was estimated using linear regression, controlling for age, gender, and other patient demo-
graphics. Predicted PDC was calculated using resultant equations; p-values < 0.05 were significant.

Results: In total, 3,710 patients were included in this study; adherence was captured for 39,628 member-months. The aver-
age age of the cohort was 56 years (standard deviation (sd) = 14); 2,797 (75%) identified as female. The average monthly
PDC was 0.84. Predicted monthly PDC was highest in summer (0.85), followed by spring (0.85), fall (0.84) and lowest in
the winter (0.83). Significant differences in PDC by season were found in winter (p < 0.01). Seasonality effects differed by
drug class. For TNF-α inhibitors, spring (p < 0.01) and winter (p < 0.01) were associated with lower mean PDCs. None of
the season coefficients were statistically significant for JAK inhibitors. Adherence for IL-6 inhibitors (p=0.04), T-Cell blockers
(p < 0.01) and folate analog (p=0.01) were the most sensitive to winter seasonal changes. Subsampling by climate region
revealed the negative impact of winter on medication adherence was limited to members residing in humid (p=0.00) or cold
climates (p=0.01).

Conclusion: Medication adherence decreased in winter months, but the effect of seasonality depended on class and was
drug specific. Seasonality influences adherence, but only for specific seasons.

Disclosure: C. Schmidt: CVS Health, 3, 11; K. Patel: CVS Health, 3, 11; S. Delgado: CVS Health, 3, 11;G. Cozzi: CVS
Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health, 3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson &
Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11; W. Rutter: CVS Health, 3, 11; R. Grover: CVS Health,
3, 11; L. Feczko: Baxter, 11, CVS Health, 3, 11; W. Cavers: Amedisys Inc, 11, Baxter, 11, Conmed Corp, 11, CVS
Health, 3, 11; K. Johnson: CVS Health, 3, 4, 11, HC Technology Patent, 10.
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Background/Purpose: The HPV vaccine is safe and immunogenic in RD patients but uptake is suboptimal. We aimed to
evaluate factors associated with HPV vaccination in individuals with RDs, including RD diagnosis and age at diagnosis.
We hypothesized that being diagnosed with an RD around the age when HPV vaccine initiation is recommended could pose
a barrier to vaccination.
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Methods: This retrospective study included individuals aged 16-22 seen by a rheumatologist in our academic center ≥2
times (2020-2022) who had an RD diagnosis and New York State (NYS) residence. We used chart review to ascertain
demographics, immunization information (automatically pulled from the NYS Immunization Information System), RD diagno-
sis, and medications. We descriptively compared demographic and clinical variables between patients who had received
0-1 HPV vaccine doses ("unvaccinated") and those who had received 2-3 doses ("vaccinated") and performed multivariable
logistic regression to assess the association between RD-related factors and HPV vaccination after adjusting for relevant
demographic and clinical variables.

Results: Of 671 patients aged 16-22 seen by a rheumatologist ≥2 times in the study timeframe, 321 (47.8%) had an RD
diagnosis and NYS residence. Mean age at most recent visit was 20 ± 2.1 years and at diagnosis was 14.9 ± 4.7 years,
233 (72.6%) were female, and 161 (50.2%) were unvaccinated. Compared to those who were vaccinated, unvaccinated
individuals were more frequently White (70.8% vs 50.6%, p=0.001), non-Hispanic/Latino (75.2% vs. 71.3%, p=0.005),
and privately insured (83.2% vs. 70.0%, p< 0.001). HPV vaccinated patients more frequently had received an influenza vac-
cine (96.9% vs. 60.2%, p< 0.001) or ≥3 COVID-19 vaccine doses (61.9% vs. 30.4%, p=0.003) compared to unvaccinated
patients. RD diagnosis differed by HPV vaccine status (p=0.007): inflammatory arthritis (IA) was more common in unvacci-
nated vs. vaccinated patients (60.9% vs. 54.4%) and CTD was more common in vaccinated vs. unvaccinated patients
(37.5% vs. 21.1%) [Table 1]. In multivariable analysis, Black vs. White patients with RD were more likely HPV vaccinated
(OR 5.74, 95% CI [1.61-20.54], p=0.007) as well as those who had ever received an influenza vaccine vs. those who had
not (OR 11.47, 95% CI [4.31-30-.51], p< 0.001); patients with "other" RD vs. IA were less likely HPV vaccinated (OR 0.20,
95% CI [0.08-0.52], p=0.001) [Table 2]. Age at RD diagnosis did not differ between groups and was not associated with
HPV vaccination after adjustment.
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Conclusion: In a large sample of patients aged 16-22 with RD, half had not received ≥2 HPV vaccine doses. As has been
demonstrated in the general population, White race, non-Hispanic/Latino ethnicity, and having private insurance were asso-
ciated with decreased HPV vaccine uptake. HPV vaccination was associated with influenza and COVID-19 vaccination, sug-
gesting that some factors driving elective vaccine uptake are independent of vaccine type. Unvaccinated individuals more
commonly had IA whereas vaccinated individuals more commonly had CTD; age at diagnosis was not associated with
HPV vaccination after adjustment. Further research is needed to identify and mitigate barriers to HPV vaccination in this
high-risk group.

Disclosure: C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s Health Fellowship Program;
L. Robinson: cynosure, 4; D. Jannat-Khah: AstraZeneca, 12, stock ownership, Cytodyn, 12, stock ownershil[, Wal-
greens Boots Alliance, 12, stock ownership; A. Mikhaylov: None; N. Pan: None; L. Sammaritano: None.
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Impact of the First Three Waves of the Covid-19 Pandemic on Everyday
Restrictions and Clinical Care of Patients with Spondyloarthritis Across
Europe - Results from the EuroSpA Collaboration

Brigitte Michelsen1, Bente Glintborg2, Kim Lauper3, Bjorn Gudbjornsson4, Lykke Ørnbjerg5, Gerdur Maria Gröndal6,
Karin Laas7, Sigrid Vorobjov8, Dan Nordstrom9, Heikki Relas9, Adrian Ciurea10, Burkhard Moeller11, Isabel Castrejon12,
Lucia Otero-Valera13, Ziga Rotar14, Katja Perdan Pirkmajer15, Anne Gitte Loft16, Jakub Zavada17, Karel Pavelka18, Eirik
Kristianslund19, Tore Kvien20, Marleen van de Sande21, Pasoon Hellamand22, Florenzo Iannone23, Roberto F. Caporali24,
Ana Maria Rodrigues25, Maria Jose Santos26, Catalin Codreanu27, Corina Mogosan28, Merete Hetland5 and Mikkel
Østergaard29, 1Rigshospitalet Glostrup; Diakonhjemmet Hospital; Sørlandet Hospital, Copenhagen, Denmark,
2Rigshospitalet Glostrup, University of Copenhagen, Virum, Denmark, 3Geneva University Hospitals, Genève,
Switzerland, 4Centre for Rheumatology Research, University Hospital, Reykjavik, Iceland, 5Copenhagen Center for
Arthritis Research, Rigshospitalet, Copenhagen, Denmark, 6Landspitali University Hospital; University of Iceland,
Reykjavik, Iceland, 7Department of Rheumatology, East-Tallinn Central Hospital, Tallinn, Estonia, 8National Institute for
Health Development, Tallinn, Estonia, 9Helsinki University Hospital, Helsinki, Finland, 10University Hospital Zurich,
Zürich, Switzerland, 11Inselspital - University Hospital Bern, Bern, Switzerland, 12Hospital Universitario Gregorio
Marañ�on, Madrid, Spain, 13Spanish Society of Rheumatology, Madrid, Spain, 14University Medical Centre Ljubljana,
Ljubljana, Slovenia, 15University Medical Centre Ljubljana; University of Ljubljana, Ljubljana, Slovenia, 16Aarhus
University, Horsens, Denmark, 17Institute of Rheumatology; Charles University, Prague, Czech Republic, 18Institut of
Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles University, Praha, Czech Republic,
19Diakonhjemmet Hospital, Oslo, Norway, 20Center for Treatment of Rheumatic and Musculoskeletal Diseases
(REMEDY), Diakonhjemmet Hospital, Oslo, Norway, 21Amsterdam UMC, University of Amsterdam, Department of
Rheumatology & Clinical Immunology and Department of Experimental Immunology, Amsterdam Infection & Immunity
Institute; Amsterdam Rheumatology & Immunology Center (ARC), Academic Medical Center, Amsterdam, Netherlands,
22Amsterdam University Medical Centers, University of Amsterdam, Amsterdam, Netherlands, 23Rheumatology Unit,
Department of Precision and Regenerative Medicine and Ionian Area, University of Bari "Aldo Moro", Bari, Italy,
24Department of Clinical Sciences and Community Health, University of Milan, and Department of Rheumatology and
Medical Sciences, ASST Gaetano Pini-CTO, Milano, Italy, 25Sociedade Portuguesa de Reumatologia; NovaMedical School;
Hospital dos Lusíadas, Lisbon, Portugal, 26Hospital Garcia de Orta, Almada, Lisboa, Portugal, 27Center for Rheumatic
Diseases, Bucharest, Romania, 28University of Medicine and Pharmacy, Bucharest, Romania, 29Copenhagen Center for
Arthritis Research, Center for Rheumatology and Spine Diseases, Centre for Head and Orthopaedics, Rigshospitalet;
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Table 1 Restrictions during the Covid-19 pandemic across European countries/registries

Table 2 Routine care consultations in the registries before and during the Covid-19 pandemic
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Background/Purpose: The Covid-19 pandemic constituted major challenges for health-care services worldwide. We
aimed to compare Covid-19 restrictions across Europe during the first three waves of the pandemic, as well as the consul-
tation and follow-up practices of patients with spondyloarthritis before and during the pandemic.

Methods: Rheumatologists completed a Research Electronic Data Capture (REDCap) survey in 13 observational registries
in the European Spondyloarthritis Research Collaboration Network (EuroSpA) between July 1st and October 27,th 2022:
ATTRA (Czech Republic), DANBIO (Denmark), ESRBTR (Estonia), ROB-FIN (Finland), ICEBIO (Iceland), GISEA (Italy), ARC
(Netherlands), NOR-DMARD (Norway), Reuma.pt (Portugal), RRBR (Romania), biorx.si (Slovenia), BIOBADASER (Spain),
and SCQM (Switzerland), answering questions on Covid-19 restrictions in their individual countries and the impact of
Covid-19 on consultation and follow-up of routine care patients with spondyloarthritis in their registries. The survey covered
the period from the start of the pandemic in the different countries, until 1st of March, 2022.

Results: The first case of Covid-19 in each country was reported between 31st of January 2020 in Spain and 4th of
March 2020 in Slovenia. Use of facemask in public was mandatory in all countries during the peak of the pandemic,
but use of filtering facemask (type P2 or P3) only in four countries (Table 1). All countries except for Iceland had a

Table 3 Changes of follow-up and delays in the registries during the Covid-19 pandemic
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nationwide total lockdown. Most countries had nationwide curfews, which occasionally applied to specific periods
throughout the day. All countries had social distancing varying between one and two meters from others in public. This
was mandatory at some time-point during the pandemic in all countries, except in Finland and Portugal, where it was
recommended.

Before the pandemic, only four countries/registries had alternative modes of consultation in addition to the usual routine care
physical consultations (Table 2). However, during the pandemic, nine registries initiated other modes of routine care consul-
tations, the most common being phone consultations. The new modalities of consultations were not mandatory in any reg-
istry, except for mandatory non-urgent remote consultations in Switzerland during the first wave of the pandemic (phone or
video, Table 3). In addition, in Spain, phone consultations and consultations between primary care physicians and rheuma-
tologists were mandatory at some hospitals.

In every registry, rheumatologists reported an increased patient relocation from physical to remote consultations during
the pandemic. At the peak of the pandemic, most of the patients were assessed remotely; however, this mainly
applied to follow-up patients. More patients and healthcare providers canceled appointments during the pandemic than
before. Furthermore, in all registries, staff was translocated to other duties and patients had fewer follow-up consulta-
tions than usual.

Conclusion: The Covid-19 pandemic had far-reaching consequences across Europe, not only due to nationwide restric-
tions, but also as a result of its negative impact on the accessibility of rheumatological care and follow-up.

Disclosure: B. Michelsen: Novartis, 5; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Sandoz, 5;
K. Lauper: Eli Lilly, 5, Pfizer, 2; B. Gudbjornsson: Nordic-Pharma, 6, Novartis, 2, 6; L. Ørnbjerg: Novartis, 5;
G. Gröndal: None; K. Laas: None; S. Vorobjov: None; D. Nordstrom: AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD,
2, Novartis, 2, Pfizer, 2, UCB, 2; H. Relas: None; A. Ciurea: None; B. Moeller: None; I. Castrejon: Bristol Myers
Squibb, 1, 6, Galapagos, 2, GlaxoSmithKline, 1, 6, Lilly, 1, 6, Merck Sharp & Dohme, 6, Pfizer, 1, 2, 6; L. Otero-Valera:
None; Z. Rotar: None; K. Perdan Pirkmajer: None; A. Loft: Ucb, 1, 6, 12, Congress participation; J. Zavada: None;
K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Egis, 2, 6, MSD, 2, 6, Pfizer, 2, 6, Roche,
2, 6, UCB, 2, 6; E. Kristianslund: None; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS), 5, Galapagos,
2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6;M. van de Sande: Abb-
Vie, 2, Eli Lilly, 5, Janssen, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6; P. Hellamand: Novartis, 12, Research grant to
employer (not to me); F. Iannone: Abbvie, 2, 5, BMS, 2, 5, Janssen, 2, 5, Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer,
2, 5, Roche, 2, 5, UCB, 2, 5; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Gala-
pagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6;
A. Rodrigues: AbbVie/Abbott, 5, Amgen, 5, 6, Novartis, 5, Pfizer, 5; M. Santos: None; C. Codreanu: AbbVie/Abbott,
2, 6, Amgen, 1, 6, Boehringer-Ingelheim, 1, 6, Eli Lilly, 1, 6, Novartis, 1, 6, Pfizer, 1, 6; C. Mogosan: None;
M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of Danbio registry, Eli Lilly,
5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6; M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim,
2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Jans-
sen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6,
Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6.
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Background/Purpose: According to recent ACR and EULAR rheumatoid arthritis (RA) guidelines, glucocorticoids (GCs)
should only be used for brief periods or not at all. Our aim was to investigate U.S. real-world GC usage patterns in elderly
early RA patients, who are especially likely to suffer from adverse events, and assess the relationship between GC initiation,
entrance into rheumatologic care, and subsequent, long-term GC use.

Methods: We joined data from the Rheumatology Informatics System for Effectiveness (RISE) with Medicare claims
(2016-2018). Early RA patients were identified with a first RA ICD code in RISE between 01/01/2017 and 09/01/2018 (index
date) plus a second code ≥30 days later. To ensure observability, we required continuous enrollment in Medicare in the year
of their first RA code and the preceding year. To identify early RA patients, we required ≥18 months of observation in Medi-
care prior to the index date and no RA code for >12 months before the index date. Patients who received GCs before the
index date from rheumatologists not participating in RISE were excluded. Patient characteristics were assessed during the
six months following the index date. GC initiation for early RA was defined by a GC claim in Medicare between 3 months
before to 6 months after the index date (Figure). Chronic use at 3, 6 and 12 months after initiation was defined by an active
GC claim at each time point without a medication gap of >6 months. We used standardized mean differences to compare
patient characteristics among GC initiators vs. non-initiators. Time between GC initiation and the start of rheumatology care
was calculated as the difference between the GC initiation date and the index date. Mean GC doses during follow-up were

Figure 1. Study design. RA, rheumatoid arthritis; GC, glucocorticoid; RISE, Rheumatology Informatics System for Effectiveness; ICD, International
Statistical Classification of Diseases and Related Health Problems.
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Table 1. Baseline characteristics.
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estimated by summing total GC dose dispensed over total number of days covered. ANOVA was used to test differences in
GC doses and time of GC initiation between patients with different durations of use.

Results: 1854 patients (68% female; mean [SD] age of 75 [8]) with early RA were included, of which 41% initiated GCs. GC
initiators and non-initiators were similar in most baseline characteristics (Table 1), although data on disease activity was
scarce. 65.1% of GC initiators had their first GC claim before the index date (mean [SD] time from first GC claim to index
date: -16.2 [58.3] days). Of 497 patients with a GC claim before the index date, 63.6% received their first prescription from
a non-rheumatologist. Among 763 GC initiators, 69.7%, 49.9%, and 20.5% became chronic GC users at 3, 6 and
12 months after their first GC claim. Longer duration of GC use was associated with a longer time between the first GC claim
and the index date (Table 2). Mean GC doses during follow-up were less than 5 mg/d prednisone equivalent for chronic 6-
and 12-month users.

Conclusion: Almost half of elderly early RA patients received GCs for their RA, most often prior to the first visit with a rheu-
matologist. Among patients who initiated GCs, 20% continued to receive them 12months later. Most of the time doses were
low. Initiatives to reduce GC exposure among patients with early RA will likely require close collaboration between rheuma-
tologists and primary care to expedite referrals to rheumatology care.

Disclosure: A. Palmowski: None; E. Roberts: None; J. Li: None; E. Kersey: None; R. Stovall: None; F. Buttgereit:
AbbVie/Abbott, 6, Horizon Therapeutics, 5, Pfizer, 5, 6, Roche, 6; J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead,
5, Pfizer, 2; G. Schmajuk: None.

Abstract Number: 1851

Healthcare Providers’ Experiences of aMandatory Nationwide Transition
to an Adalimumab Biosimilar

Chiara Gasteiger1, Maria Lobo2, Lun Shen Wong1, Rachel Murdoch1 and Nicola Dalbeth1, 1University of Auckland,
Auckland, New Zealand, 2Department of Rheumatology, Te Toka Tumai Auckland, Auckland, New Zealand

Table 2. Time from first glucocorticoid claim to first rheumatologist rheumatoid arthritis code and average daily dose of continuous GC user groups
at different time points.
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Background/Purpose: Transitioning patients with rheumatic diseases to biosimilars has become common to reduce
healthcare costs and improve patient access to biologic therapies. However, it is unclear how the transition process impacts
healthcare providers at the frontline of the brand change. This study explores providers’ experiences of a nationwide man-
datory brand change to an adalimumab biosimilar.

Methods: A nationwide online survey was conducted in Aotearoa New Zealand with rheumatologists, rheumatology nurses,
and pharmacists. The transition was the first large-scale nationwide brand change for biosimilars and was anticipated to
benefit >700 patients in the first year and reduce administrative burdens by extending authorization renewal durations.
The transition occurred between March and September 2022, with data collected between November 2022 and February
2023. Survey items assessed satisfaction with logistics and supply, information and education, support, and administrative
workload, on a 0-10 scale, with 10 indicating high satisfaction. Open-ended questions explored changes to workload and
what did and did not go well during the transition.

Results: The sample (N = 164) consisted of rheumatologists (n = 39), rheumatology nurses (n = 16), and pharmacists
(n = 109), yielding a response rate of 61%, 62%, and 3% for each practicing workforce. The mean [SD] overall satisfaction
score with the transition was 5.7 [2.6]. Providers were the least satisfied with training for the biosimilar device (mean
[SD] 3.7 [2.8]), information from government agencies (4.4 [2.7]), and administrative workload (4.6 [2.9]) during the transition.
Satisfaction with adalimumab safety, efficacy, quality of the device, and the provision of sharps bins, alcohol wipes, and
patient support was lower following the transition (p < .05 for all). Satisfaction with administrative workload (B = .37, p <
.001) and training for the device (B = .20, p = .020) predicted overall satisfaction. Providers’ workload increased during the
transition period due to additional patient counseling needs, navigating the initial authorization process, and sourcing
resources and information. Participants reported that the transition was complicated by poorly implemented initial authoriza-
tion processes and loss of the bio-originator patient support program. The citrate-free preservative and longer authorization
duration after the transition were viewed positively.

Conclusion: Providers reported increased workload during the transition and less satisfaction with the biosimilar following
the adalimumab transition. Provider experiences may be improved by ensuring training for the biosimilar device, maintaining
a high-quality patient support program, and ensuring authorization processes function well throughout the transition period.

Disclosure: C. Gasteiger: None;M. Lobo: None; L.Wong: None;R.Murdoch: None;N. Dalbeth: Arthrosi, 2, AstraZe-
neca, 2, Dyve Biosciences, 2, Hikma, 6, Horizon, 2, JW Pharmaceutical Corporation, 2, LG, 2, Novartis, 6, Novotech,
5, PK Med, 2, Protalix, 2, PTC Therapeutics, 2, Selecta, 2, Unlocked Labs, 2.
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Human Papillomavirus Vaccine Uptakes in Ethnically Diverse Women
Living with Systemic Lupus Erythematosus

Sebastian Bruera1, Yinan Huang2, Savannah Bowman1, Maria Suarez-Almazor3, Grace Lo1, Maria A. Lopez-Olivo4 and
Sandeep Agarwal1, 1Baylor College of Medicine, Houston, TX, 2Department of Pharmacy Administration, University of
Mississippi School of Pharmacy, Oxford, MS, 3MD Anderson Cancer Center, Houston, TX, 4The University of Texas, MD
Anderson Cancer Center, Houston, TX
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Background/Purpose: Women with systemic lupus erythematosus are at an increased risk of infections from the human
papillomavirus (HPV) and subsequently HPV-mediated malignancies and genital warts. The HPV vaccine is an effective pre-
ventative strategy for these complications; however, the HPV vaccination rate has not been well described in a racially and
ethnically diverse patient population in the United States.Furthermore, the attitudes, knowledge, and beliefs of patients
towards HPV vaccination has not been described in women with SLE.

Methods:We performed a cross-sectional study in which we enrolled consecutive women with a diagnosis of SLE by 2019
ACR criteria. Eligible women were aged 21-45 years of age without a prior history of cervical cancer or hysterectomy. The
Centers for Disease Control (CDC) recommends vaccination up to ages 45 for patients that are high risk for HPV infections.
We collected demographics, clinical characteristics, constructs of the Health Belief Model (HBM) (susceptibility, severity,
perceived barriers, benefits, cues to action, and self-efficacy). Patients answered questions according to the 5-point Likert
Scale (1 – Strongly Agree to 5- Strongly Disagree). Answers were reversely coded when necessary and means with standard
deviations were generated. Higher means showed an increased perception of an individual construct (i.e. a higher mean for
barriers indicates women had perceived barriers for why they did not obtain the HPV vaccine, whereas a higher mean for
severity indicates beliefs that there are less consequences from HPV infection). Our primary outcome was self-reported
HPV vaccination, as there is currently no approved laboratory study to confirm vaccination status.

Results: We enrolled 75 women. The mean age was 33. Most patients were either black (27%) or Hispanic (44%). Our
results showed that only 27% of patients had received HPV vaccination, whereas the remaining 73% either had not received
the vaccine or were unsure. There were no associations between HPV vaccination and demographic variables (including
race, ethnicity, marital status, insurance, education, and smoking status). With respect to HBM constructs where a value
of 3 is neutral, women with SLE had increased perceived barriers (mean 4.0, SD 0.83) and decreased perceived severity
(mean 3.25, SD 0.90). Women did not have an increase in the perceived susceptibility (mean 2.4, SD 0.63), benefits (mean
1.9, SD 0.81), self-efficacy (mean 1.96, SD 0.66), and cues to action (mean 1.9, SD 0.43). There were no statistically signif-
icant differences in the HBM constructs between vaccinated and non-vaccinated women.

Conclusion: Women with SLE that should consider HPV vaccination by the CDC guidelines are vaccinated at a low rate of
27%. Our HBM model shows that women had increased perceiver barriers to vaccination and had decreased perceived
severity about HPV infection. This model suggests that strategies to target the constructs can be used to increase screening
in this vulnerable patient population.

Disclosure: S. Bruera: None; Y. Huang: None; S. Bowman: None;M. Suarez-Almazor: Celgene, 1, Eli Lilly, 2, Pfizer,
2, Syneos Health, 1; G. Lo: None; M. Lopez-Olivo: None; S. Agarwal: None.
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Each Joint in a 28 Joint Count Is More Likely to Be Affected by Deformity/
Limited Motion Than by Swelling in Rheumatoid Arthritis Patients with
Long Disease Duration: Deformity/Limited Motion Should Be Included in
Joint Counts Performed in Routine Care

Rahel Hunter1, Nicholas Rodwell2 and Theodore Pincus1, 1Rush University Medical Center, Chicago, IL, 2Liverpool
Hospital, Liverpool, Australia
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Background/Purpose: The 28 joint count for rheumatoid arthritis (RA) was designed to recognize 3 abnormalities: swelling,
(SWL), tenderness/pain on motion (TEN), and deformity/limited motion (DEF), recorded as total swollen joint count (SJC),
tender/pain on motion joint count (TJC), and deformed/limited motion joint count (DJC). In clinical trials over 6-12 months,
DJC generally is omitted, appropriately, as the aim is to assess reduction of inflammation by active vs control treatments in
groups of selected patients. However, omission of DJC has been extended to most long-term routine care and longitudinal

Number of patients (total=104) with involvement of specific joints or joint groups included in the 28 joint count with swelling (SJC), tenderness/pain
on motion (TJC), and/or deformity/limited motion (DJC) Highest total in bold *=Median of 5 joints

3675



databases, potentially underestimating the severity of patient status. We compared the likelihood of SWL, TEN and DEF in
individual joints in 28 joint counts which were assessed in RA patients who had been treated over long periods.

Methods: A standard 28 joint count was performed at a routine care visit of 104 RA patients who had been treated over long
periods, in which SWL, TEN and DEF were recorded for each joint. The total SJC, TJC, and DJC was recorded as totals of
SWL, TEN and DEF in each of the 28 joints. The numbers of SWL, TEN and DEF of wrists, elbows, shoulders and knees
were calculated for individual joints. Median values for 5 each of left (L) and right (R) interphalangeal (PIP) joints and metacar-
pophalangeal joints (MCP) were calculated to represent these joints.

Results: The study included 104 patients with mean and median age of 59.9 and 61.3 years and mean and median disease
duration of 11.6 and 10.0 years, respectively. The mean and median total SJC was 1.8 and 0, TJC 3.9 and 2, and DJC 5.5
and 4, respectively (Table). The highest levels for all joint abnormalities were seen in wrists and lowest in elbows, although
differences were not large. DEF was higher than SWL for all joints and joint groups included in the 28 joint count (Table).
DEF was also higher than TEN for all 20 PIP and MCP joints (only 4 medians are included in the table) and wrists; TEN
was marginally higher than DEF for shoulder, elbow, and knee joints.

Conclusion: Patients treated in the biological era with median disease duration of 10 years have low total SJC, reflecting
excellent control of inflammation. However, joint deformity (and tenderness) are considerably more prevalent than swelling.
Omission of deformity/limited motion, as is appropriately usual in clinical trials, in long-term care and longitudinal databases
may give inappropriately favorable impressions of long-term RA outcomes. It is suggested that DJC be included in all formal
joint counts in routine clinical care and long-term databases.

Disclosure: R. Hunter: None; N. Rodwell: None; T. Pincus: None.
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What Is Our Regional Delay to Diagnosis in Patients with Axial
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Rigler2, Jacqui Tomkins7, Dinny Wallis7 and Emma Williams8, 1Portsmouth Hospitals University NHS Trust, Portsmouth,
United Kingdom, 2Royal Berkshire NHS Foundation Trust, Reading, United Kingdom, 3NHS, Basingstoke,
United Kingdom, 4Salisbury NHS Foundation Trust, Salisbury, United Kingdom, 5Dorset County Hospital NHS,
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Winchester, United Kingdom
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Background/Purpose: Due to the insidious onset of axial spondyloarthritis (AxSpA), there is often a significant delay to
diagnosis. The average delay to diagnosis in the UK is 8.5 years. This is associated with several adverse sequelae including
poor disease-related quality of life and worse overall health outcomes. In addition, there are substantial health-economic
costs associated with this. Recent modelling data in the UK, commissioned by the National Axial Spondyloarthritis Society
(NASS), demonstrated the average financial cost of this delay to be £196,000 ($243,000 US) per person affected. There is
now a focus on reducing diagnostic delay for patients with AxSpA. The South Central Axial Spondyloarthritis Network
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(SCAN) is a network of NHS (National Health Service) Rheumatology departments in hospitals across south-central UK. The
group is multidisciplinary.

Methods:We undertook a retrospective data collection of 5-10 sequential cases of newly diagnosed AxSpA from 6 different
regional hospitals within the SCAN network. A total of 55 patient cases was included in this cohort. We categorised data in
terms of length of delay to diagnosis from first symptom onset. A primary aim was to establish what proportion of our
regional patient cohort received a diagnosis within 1 year of first symptom onset. This target aligns with the target set by
NASS (UK) and represents the world’s first gold standard time to diagnosis of 1 year. Data was also collected about gender
and age at diagnosis.

Results: Based on this representative sample from our region, the gold standard time to diagnosis (within 1 year) is being
acheived in 36% of our patient cohort. A further significant proportion of patients (27%) received a diagnosis between
13-36 months following first symptom onset. However, 20% of patients in our cohort are waiting longer than the national
average of 8.5 years (or 103 weeks) before receiving a diagnosis of AxSpA.

One-third of our patient cohort (33%) were female. The average age of the patients at the time of diagnosis was 36.8 years.

Conclusion:Whilst acknowledging the relatively modest size of the sample, this regional multicentre dataset has allowed us
to establish that 36% of our patient cohort achieved a gold standard time to diagnosis (within 1 year of first symptom onset).
The majority of patients (63%) received a diagnosis within 36 months of first symptoms onset. it is important to also highlight
that 20% of patients endured a longer than UK national average delay to diagnosis ( >103 months/ >8.5 years).

We are aiming to improve our delay to diagnosis by introducing a standardised regional referral proforma for patients with
suspected AxSpA. This can be used in primary care to guide clinicians and facilitate earlier referral to Rheumatology. The
aims of this intervention would be to increase the proportion of patients achieving a gold standard time to diagnosis and
reduce the proportion of patients in all the other time categories, especially those patients with the longest delay to diagno-
sis. By sharing this work we hope that other global colleagues may also review their own local data and consider service
improvement initiatives to reduce delay to diagnosis for patients with AxSpA.

Disclosure: G. Dulay: AbbVie/Abbott, 6, Eli Lilly, 6, Janssen, 12, Advisory board meeting, Novartis, 6, UCB, 12, Fees
paid to attend congress meetings; A. Chan: None; C. Boys: None; A. Coy: None; M. Devin: None; L. Goh: None;
A. McDougall: None; K. Rigler: None; J. Tomkins: None; D. Wallis: None; E. Williams: Eli Lilly, 6, nordic pharma,
6, Novartis, 6.

A summary of the length of time taken for patients to receive a diagnosis of AxSpA. 55 patients from 6 different hospitals across the SCAN
region (UK).
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Background/Purpose: A large body of evidence has informed, internationally, management recommendations for people
with fibromyalgia. However there are very few studies which have examined how best to design services to deliver effective
care. Much of the available evidence characterising the health and use of health services for people with fibromyalgia comes
from small studies or in highly-selected groups. The use of routinely collected health data offers the possibility of large and
unselected samples to better quantify the characteristics of people with fibromyalgia and their use of health services.

Methods: A case-control study of patients with fibromyalgia using deidentified National Health Service health and care data
held in the Secured Anonymised Information Linkage (SAIL) databank for the whole population of Wales. Individuals
≥18 years and with a code present for fibromyalgia in their primary care records between 2004-18 formed the case group.
Each case was matched with up to four controls: by sex, age; socio-economic status and with a code for any health care
use within 30 days of the code date of the case. We analysed past events in their primary care record for cases and controls.

Results: 19,742 cases and 76,746 controls were included in this analysis. The vast majority of cases were female (89%) and
had a median age of 48 years. The mean BMI was higher in cases (30.3 v. 28.8 kgm-2) who were also more likely to have
smoked (73 v. 68%), and have comorbidities (with the exception of cancer) (Table 1), specifically Inflammatory Arthritis
(5.4 v. 2.2%) and Inflammatory Bowel Disease (1.9 v. 1.1%) . Depression/anxiety was recorded in 74% of cases, while sleep
disorders were also common (24.8%). The use of anti-depressants was near universal in people with fibromyalgia (95%),
opiates prescription common (82%), while gabapentin was used by 51% and steroids by 44%. Codes for tress and

Table 1: Prevalence of comorbidities in cases (fibromyalgia) and controls
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bereavement (27.2 v. 17.6%) and specifically adverse life events (10.7% v. 8.8%) were significantly more common in cases.
In the year prior to diagnosis referrals to 17 out of the 20 specialties examined were more common in cases – particularly for
Gastroenterology, Neurology, Pain Management, General Surgery and Orthopaedics (Table 2). Only 1 in 20 of cases have
been referred to Rheumatology prior to the first recording of fibromyalgia in their records, however almost half had been
referred to each of General Surgery, Orthopaedics and Gynaecology.

Conclusion: This whole population approach has quantified the burden of comorbidities in people diagnosed with fibromy-
algia, and highlighted the very common use of opiates whose use is recommended against. The previously reported role of
adversity in the aetiology of the condition is replicated. This large unselected-sample approach offers potential for under-
standing interactions with healthcare of people before and after diagnosis of fibromyalgia (and relating to these to patient
characteristics); investigating the opportunities for harm; and the design of more efficient and effective approaches to
their care.

Disclosure: G. Macfarlane: None;R. Cooksey: None; E. Choy: AbbVie, 2, 6, Amgen, 2, 6, Bio-Cancer, 5, Biogen, 2, 5,
Chugai Pharma, 2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Janssen, 2, Novartis, 5, Pfizer,
5, 6, R-Pharm, 2, Sanofi, 2, 5, 6, Sanofi-Genzyme, 2, UCB, 2; R. Hollick: CSL Vifor, 6.

Abstract Number: 1856

Improving Recombinant Zoster Vaccination Rates in Patients Receiving
Immunosuppressive Therapy in the Rheumatology Clinic at the Orlando
VA Healthcare System – a Quality Improvement Project

Kathlyn Camargo Macias1, Ravi Shahu Khal1, Ariail Schmitz2, Kathleen McCabe1, Taylor Kann1, Marilyn Mosquera3 and
Ashwini Komarla4, 1University of Central Florida, Orlando, FL, 2University of Central Florida, St. Cloud, FL, 3University of
Central Florida, Casselberry, FL, 4ORLANDO VAMC, Orlando, FL

Table 2: Referral to specialist outpatient one year pre-fibromyalgia diagnosis (cases) and index date (controls)
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Background/Purpose: Herpes zoster is a painful rash that involves one to three adjacent dermatomes, secondary to reac-
tivation of latent varicella-zoster virus (VZV). About 95% of the U.S population has been exposed to VZV, and therefore are at
risk of developing herpes zoster. Many patients with rheumatologic conditions are at higher risk for herpes zoster and related
complications.

Since 2017, The Centers for Disease Control and Prevention has recommended the 2-dose series recombinant zoster vac-
cination (RZV) in all immunocompetent adults aged ≥50 years. In 2021, this recommendation was expanded to include
adults aged ≥18 years who are or will be immunodeficient or immunosuppressed because of disease or therapy. This rec-
ommendation includes patients with rheumatologic conditions or patients on immunosuppressive medications. This Quality
Improvement project was designed to increase the RZV vaccination rate to 50% in patients receiving immunosuppressive
therapy in the rheumatology clinic at the Orlando VA Healthcare System.

Methods:We identified patients aged ≥18 years who were prescribed biologics, Janus Kinase (JAK) inhibitors and/or con-
ventional synthetic disease modifying antirrheumatic drugs (csDMARDs), from 2/2021 until 2/2022, who had not received
RZV vaccination. We conducted a root cause analysis to identify barriers for RZV vaccination. Our interventions included a
visual aid in patient rooms encouraging patients to ask about RZV vaccination, pre-visit screening for RZV vaccination done
by nurses and providers, set up a process on how to order RZV vaccine in satellite clinics, presentation to rheumatology fac-
ulty about baseline metrics, and providing education on the RZV vaccine at each clinic visit. We then obtained follow-up data
from 5/2022 until 4/2023.

Results: A total of 808 patients aged ≥18 years who were prescribed immunosuppressive medications in the rheumatology
clinics from 2/2021 until 2/2022 were identified. Of these patients, 67% (n=540) had not received RZV vaccination, and
418 of these patients were ≥50 years of age. Therefore, only 33% of our patients on immunosuppressive therapy have been
appropriately vaccinated against VZV.

Figure 1. Percentage of RZV vaccination rate
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After our intervention, we identified 761 patients aged ≥18 years who were prescribed biologics or JAK inhibitors from
5/2022 until 4/2023. Of these patients, 41% (n=309) had not received RZV vaccination and 229 of these patients were
≥50 years of age. Therefore, RZV vaccination rate increased from 33% to 59% (Figure 1).

There is a numerically increase of the percentage of immunosuppressed patients who have been appropriately vaccinated
against VZV. The total of patients in the pre-intervention group is higher than post-intervention, and this could be related
to changes in medication regimen or geographic relocation.

Conclusion: Results from our quality improvement project showed increase in the RZV vaccination rate in the rheumatology
clinics at the Orlando VA Healthcare System. This initiative requires continuous awareness from the rheumatology providers
and nurses to capture those patients that have not been vaccinated against RZV. Future directions include expanding this
initiative to other departments that prescribe immunosuppressive therapy.

Disclosure: K. Camargo Macias: None; R. Shahu Khal: None; A. Schmitz: None; K. McCabe: None; T. Kann: None;
M. Mosquera: None; A. Komarla: None.
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More Than 50% of Rheumatoid Arthritis (RA) Patients with High or
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MDHAQ (multidimensional Health Assessment Questionnaire) Indices
for FAST4 (fibromyalgia Assessment Screening Tool) And/or MDS2
(MDHAQ Depression Screen)
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Background/Purpose: Treat to target in rheumatoid arthritis (RA) suggests escalation of therapy in patients whose scores
are high or moderate on a disease activity index such as the Clinical Disease Activity index (CDAI), although exceptions are
recognized according to shared decisions. Individual RA clinical core data set measures and indices may be elevated by
non-inflammatory comorbidities such as fibromyalgia (FM) and depression (DEP), independent of disease activity (ACR
Open Rheum. 2022. Semin Arth Rheum. 2023;58:152151).Most studies are retrospective using various patient question-
naires to recognize DEP or FM. A Multidimensional Health Assessment Questionnaire (MDHAQ) contains indices to screen
for FM, Fibromyalgia Assessment Screening Tool (FAST4) and DEP, MDHAQ Depression Screen (MDS2-) on a single ques-
tionnaire, in addition to RAPID3 to assess clinial status. We performed a cross sectional study to analyze the prevalence of
FM and DEP in RA patients in different CDAI categories.

Methods: A cross-sectional study was performed in unselected RA patients at a routine care visit. All patients completed an
MDHAQ, which includes the FAST4 and MDS2 indices.A 28 swollen joint count (SJC), 28 tender joint count (TJC), 0-10
global assessments of patient (PaGA) and physician (PhGA) were assessed to calculate a 0-76 CDAI. The proportion of
patients who screened positive (+) or negative (-) for FM on FAST4 and/or DEP on MDS2 were analyzed according to CDAI
remission/low (R/L) vs moderate/high (M/H) categories. Chi-square tests were used to assess statistical significance.
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Results: The study included 104 RA patients, with median CDAI of 10.5 and interquartile range (IQR) 11.6, classified as
moderate disease activity. Among the 104 patients 17 (16%) were FAST4+, 17 (16%) MDS2+, 9 (9%) were FAST4+ &
MDS+ (8 each were FAST4+, MDS2- or FAST4-, MDS2+), and 79 (76%) were FAST4-,MDS2-.CDAI R/L activity was seen
in 51 (49%) and M/H in 53 (51%) patients. Among the 51 in R/L, 49 (96%, 47% of all patients) were FAST4-,MDS2-, while
2 (4%, 2% of all patients) were FAST4-,MDS2+. Conversely, among the 53 patients in M/H activity, 30 (57%, 29% of all
patients) were FAST4-,MDS2-, while 23 (43%, 22% of all patients) were FAST4+ or MDS2+ (or both FAST4+,MDS2+)
(p < 0.0001) (Table). Further stratification of patients according to CDAI category, SJC of < 2 vs ≥2, and FAST4 and
MDS2 status indicated that CDAI R/L patients included 47 FAST4-,MDS2- and with SJC< 2 vs 2 with SJC ≥2, compared
to 15 CDAI M/H patients each with FAST4-,MDS2- or FAST4 or MDS2+ (p < 0.0001) (Table). By contrast, no significant dif-
ferences in SJC vs CDAI categories were seen in FAST4+ or MDS2+ patients (p-0.27), although numbers are small.

Conclusion: About half of unselected RA patients seen in routine care who were in M/H CDAI activity screened positive for
FM, DEP or both, in contrast to only 4% of those in R/L activity.FM or DEP were screened for on MDHAQ indices FAST4 and
MDS2, with minimal extra time required for the physician.Patients in M/H CDAI activity did not differ significantly for SJC < 2
vs ≥2, regardless of FM or DEP status. These findings extend prior evidence that non-inflammatory comorbidities may ele-
vate RA index levels, with implications for treat to target and general rheumatology care.

Disclosure: J. Schmukler: None; T. Pincus: None.
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How Did a Mandatory Switch Policy Influence the Uptake of Adalimumab
Biosimilar and Other TNF Inhibitors?

Nick Bansback1, Michael law1, Fiona Clemont2, Mina Tadrous3, Sandra Blitz1 and Mark Harrison1, 1University of British
Columbia, Vancouver, BC, Canada, 2University of Calgary, Calgary, AB, Canada, 3University of Toronto, Toronto, ON,
Canada

Demographic and MDHAQ index data for anxiety, depression, fibromyalgia, and RAPID3 in routine care patients with osteoarthritis or rheumatoid
arthritis
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Background/Purpose: In response to the low uptake of biosimilars, British Columbia (BC) in Canada became the first juris-
diction in North America to require patients with inflammatory arthritis to switch to a biosimilar in order to maintain coverage.
While the impact of this policy on etanercept (ETA) and infliximab (INF) has been previously reported, this study considered
the impact of the policy on adalimumab (ADA) when the biosimilar became available in 2021.

Methods:We used administrative data from British Columbia (Population Data BC) to derive a cohort of patients with inflam-
matory arthritis being prescribed TNF inhibitor therapy before the policies were introduced. Previously established case def-
initions including ICD codes were used to establish patients with different inflammatory diseases. The data included both
public and private coverage since commercial insurers providing supplementary drug coverage also aligned their policies
with the BC Provincial government. Exceptional coverage for reference products was permitted under both biosimilar
switching policies if medically necessary. We used descriptive statistics to analyze the trend of uptake pre and post the pol-
icy period, and a quasi-experimental interrupted time series analysis to consider the change in trends. We used interrupted
time series analysis to estimate biosimilar uptake.

Results: The study identified 11,171 BC residents aged 18 years or older who were using a TNF inhibitor during the study
period (01/2015-12/2021). The mean age of the cohort was 54 years and 59% were female. During the first switch policy
that included mandatory switches for ETA and INF in 2019, biosimilar prescriptions increased from 7.9% to 35.0% of all
TNF prescriptions. After the first switch period, there was a small but consistent decline in overall biosimilar use, with an
increase in golimumab and certolizumab prescriptions. During the second switch policy in 2021 which focused on adalimu-
mab, overall biosimilar prescriptions increased from 34% to 72% of all TNF inhibitor prescriptions. In December 2021,
96.4%, 93.0% and 92.0% of prescriptions for ADA, ETA and INF respectively were biosimilar products.

Conclusion: The study findings indicate that a mandatory switch policy for biosimilar adalimumab has been as successful as
the policy for infliximab and etanercept achieving high biosimilar use in British Columbia. Prior to the policy, uptake was low
indicating the need for such a policy to influence change. Further analysis will explore changes in other healthcare utilization
and assess the long-term effects of these policies. These findings are particularly relevant to regions with concentrated insur-
ance systems, as mandatory switching policies could yield greater cost savings.

Disclosure: N. Bansback: None; M. law: None; F. Clemont: None; M. Tadrous: None; S. Blitz: None;
M. Harrison: None.

Utilization of TNF inhibitors - originators and biosimilars - in patients with inflammatory disease over time
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Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous disease that disproportionately affects
women, racially and ethnically minoritized populations, and people of lower socioeconomic status (SES). Though SLE diag-
nosis and treatment have improved, United States health disparities persist. Our prior urban center study showed that living
in disadvantaged neighborhoods was one of the strongest factors associated with fewer SLE visits and labs. The current
study aimed to expand upon findings by examining SLE across rural, urban and suburban academic institutions in the state
to identify care gaps and damage.

Methods: Our cohort included patients with prevalent SLE and at least one rheumatology and one primary care visit at one
of three tertiary care centers in a Midwest state: urban, suburban, and rural populations. Process measures included receipt
of any hydroxychloroquine (HCQ) (or documented contraindication or intolerance) and HCQ adherence defined as prescrip-
tions covering >/=80% of calendar days (2014). Primary outcomes were time to new SLICC damage index (SDI) events or
death 1/1/2015-12/31/2020. Processes and outcomes were reported by race, ethnicity, and Area Deprivation Index
(ADI), a composite of 17 variables depicting neighborhood disadvantage. Data were analyzed using descriptive statistics
and Cox proportional-hazards models.

Results: A total of 954 SLE patients were identified. Most were female (90.58%) and White (73.06% vs 21.28% Black;
Table 1). Average age at SLE diagnosis was 43.38 (SD 14.92). Patients of Black race were diagnosed at an earlier age
(38.23, SD 12.26 vs 45.37, 15.22 White). Most patients of Black race were from the urban site (73.89%). Black patients also
had a much higher representation in the most disadvantaged ADI neighborhood quintile (42.25% vs 3.44% White). Anti-
phospholipid syndrome was more prevalent in White patients (15.20% vs. 9.5% Black); renal disease more prevalent in
Black patients (59.61% vs. 29.12% White).

No statistically significant differences in HCQ use were noted by ADI or ethnicity, but compared to White patients, those of
Black race had higher rates of prescription or contraindication for HCQ (97.38% vs 92.64 White%, p=0.002). Black patients
had 9.37% lower adherence defined by prescriptions covering >/=80% of days (56.45% v. 65.82%, p=0.023). Yet, HCQ
adherence did not predict SDI damage (38% with vs 33% without >/=80% HCQ days). Table 2 shows more damage in
White and less disadvantaged. Limits include possible selection or follow up bias, and adherence by prescribing data.

Conclusion: SLE patients of Black race were much more likely to live in the most disadvantaged ADI quintile in this cohort.
Black patients were more likely prescribed HCQ but less likely to have >/= 80% of days prescribed than White patients. In
sum, data showed no significant disparities in HCQ use by neighborhood ADI or ethnicity at these tertiary centers, but did

3684



show lower prescribed days covered for Black patients possibly reflecting adherence or prescribing differences. No changes
in subsequent damage correlated with HCQ prescribed coverage. Future larger studies should investigate long-term asso-
ciations between damage and adherence and prescribing.

Table 1. Statewide lupus cohort description (n=954 with complete data)
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Table 2. Percent Retention & Treatment by ADI Quintile and Racial or Ethnic Group
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Background/Purpose: To describe patterns of pharmacological and psychological treatment and evaluate the receipt of
minimally adequate treatment for incident depression and anxiety in individuals with inflammatory arthritis (IA), specifically
ankylosing spondylitis (AS), psoriatic arthritis (PsA), and rheumatoid arthritis (RA).

Methods: Our cohort study used population-based linked administrative health databases from Population Data BC to
identify individuals (≥18 years)with IA and IA-free controls matched on age, sex, and incident depression or anxiety. We
assessed mental health treatment in the first year following incident depression or anxiety and pharmacological treatments
were identified using Anatomical Therapeutic Chemical codes for antidepressants and anxiolytics. Psychological treatments
were identified using fee-item codes that included publicly funded counselling, psychotherapy, and psychiatrist visits. We
defined minimally adequate pharmacological treatment as antidepressant prescriptions filled with ≥84 days of supply. We
defined minimally adequate psychological treatment as the receipt of ≥4 counselling/psychotherapy services. Multivariable
logistic regression models, adjusted for age, sex, comorbidities, income, and residence, were used to evaluate the odds
of individuals with IA receiving minimally adequate pharmacological or psychological care for their incident depression or
anxiety as compared to IA-free controls.

Results: Cases of incident depression were identified in 6,951 individuals with IA (mean age 54.8 ± 18.3 years, 65.5%
female) and 6,951 IA-free controls (mean age 54.8 ± 18.3 years, 65.5% female). Incident anxiety was identified among
3,701 with IA (mean age 52.9 ± 16.8 years, 74.3% female) and 3,701 IA-free controls (mean age 52.9 ± 16.8 years,
74.3% female) (Table 1). More than half of the IA and control study sample with depression had ≥1 antidepressant prescrip-
tion filled (IA 64.3%; controls 61.4%). Fewer individuals with IA and comorbid anxiety had ≥1 antidepressant (IA 58.5%, con-
trols 54.2%) or ≥1 anxiolytic (IA 46.8%, controls 40.1%) prescription dispensed. The receipt of minimally adequate
pharmacological and psychological treatment for depression was observed in 50.5% and 19.6% of those with IA, respec-
tively, with no significant difference compared to controls (pharmacological: adjusted odds ratio [aOR] 1.01, 95% confidence
interval [CI] 0.90 to 1.13; psychological: aOR 0.96, 95% CI 0.88 to 1.05). The proportion receiving minimally adequate phar-
macological (IA 46.9%, controls 44.1%) and psychological (IA 20.2%, controls 19.0%) treatment for anxiety was also similar
between individuals with IA and controls (pharmacological: aOR 0.91, 95% CI 0.77 to 1.08; psychological: aOR 1.04, 95%
CI 0.92 to 1.18).
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Conclusion: A large proportion of individuals with depression or anxiety were not receiving adequate care by means of
medications and publicly funded mental health services, regardless of a comorbid IA diagnosis. Exploring methods for rheu-
matology to facilitate greater access to mental health care is imperative given the increased prevalence and negative impacts
of depression and anxiety in this patient population.

Disclosure: A. Howren: None; E. Sayre: None; J. Avina-Zubieta: None; J. Puyat: None; D. Da Costa: None; H. Xie:
None; A. Gupta: None; M. De Vera: None.

Abstract Number: 1861
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Background/Purpose: To identify the best evidence on the efficacy of non-pharmacological interventions in reducing
fatigue in people with I-RMDs and to summarise their safety in the identified studies to inform EULAR recommendations
for the management of fatigue in people with inflammatory rheumatic and musculoskeletal disease (I-RMD).

Methods: Systematic review of adults with I-RMD conducted according to the Cochrane Handbook. Search strategy ran in
Medline, Embase, Cochrane Library, CINAHL Complete, PEDro, OTseeker and PsycINFO. Assessment of risk of bias, data
extraction, and synthesis performed by two reviewers independently. Data pooled in statistical meta-analyses.

Results: From a total of 4,150 records, 454 were selected for full-text review, 82 fulfilled the inclusion criteria, and 55 RCTs
were included in meta-analyses. Physical activity or exercise were efficacious in reducing fatigue in rheumatoid arthritis
(RA) (SMD=-0.23, p< 0.001), systemic lupus erythematosus (SLE) (SMD=-0.54, p=0.04) and spondyloarthritis (SpA)
(SMD=-0.94, p< 0.001). A reduction in fatigue was also observed in Sjögren’s syndrome and systemic sclerosis, although
not statistically significant (SMD=-0.83, p=0.21; SMD=-0.66, p=0.06, respectively). Psychoeducational interventions were
efficacious in reducing fatigue in RA (SMD=-0.32, p< 0.001), but not in SLE (SMD=-0.19, p=0.18). Follow-up models in con-
sultations and multicomponent interventions reduced fatigue in RA, although the effect was not statistically significant
(SMD=-0.05, p=0.71; SMD=-0.20, p=0.24, respectively) (Figure). The narrative results of the RCTs not included in the
meta-analysis indicated that several other non-pharmacological interventions were efficacious in reducing fatigue, with reas-
suring safety results.
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Conclusion: Non-pharmacological interventions are efficacious and safe for the management of fatigue in people
with I-RMD.

Disclosure: E. Santos: None; B. Farisogullari: None; E. Dures: None; R. Geenen: None; P. Machado: AbbVie/
Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Janssen, 2, 6, Merck/
MSD, 2, 6, Novartis, 2, 6, Orphazyme, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6.
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Background/Purpose: Degenerative changes of the spine (DC), diffuse idiopathic skeletal hyperostosis (DISH) and radio-
graphic axial Spondyloarthritis (r-axSpA) may present with overlapping inflammatory and degenerative findings on imaging,
which, next to the general symptom of chronic back pain might, represent a challenge for an accurate diagnosis. We aimed
to evaluate the distribution of spinal imaging features in a real-life cohort of patients with chronic back pain referred to a ter-
tiary university rheumatology center and identify those associated with DC, DISH or r-axSpA.

Methods: In a cross-sectional analysis of patients with chronic low back pain, demographic and disease data were col-
lected. Imaging of the spine (thoracic or lumbar) and sacroiliac joints was performed per the clinical indication. All images
were evaluated by two independent trained readers including erosions, sclerosis, squaring, osteophytes and syndesmo-
phytes on conventional radiographs (CR) and bone marrow edema (BME) or degenerative changes on magnetic resonance
imaging (MRI). The final diagnosis made by the rheumatologist at discharge was the gold standard. Data were presented
descriptively and compared among the three diagnosis groups (DC, DISH and axSpA).

Results: Among 136 referred patients, 71 had DC, 38 DISH, and 27 r-axSpA. Mean age was 63.2±11.4 (p=0.135 among
the three groups), and 86 (63.2%) were males (88.9% in axSpA, p=0.003). Patients had high levels of comorbidities:
91 (72.8%) had hypertension (higher in the DC group, 52 (82.8%), p=0.04), 37 (27.6%) had diabetes (higher in DISH,
39.5%, p=0.012) and 31 (23.3%) were current smokers (higher in axSpA, 53.8%, p< 0.001). Although axSpA-related spinal
changes on CR were expectedly more prevalent in the axSpA group (thoracic 14.1%, p=0.024; lumbar 93.9%, p=0.034),
they were also present in DISH (27.8% and 21.9%) and DC (7.6% and 22.6%, respectively). DC were present in the three
groups in 93.0% in the thoracic and in 93.9% in the lumbar spine, without a statistically significant differences (Table). Sim-
ilarly, on thoracic and lumbar spine MRI, BME was present in DISH in 33.3% and 41.7% and in DC in 20.4% and 32.7% lum-
bar spines, respectively.

Conclusion: A significant overlap of inflammatory and degenerative features on spinal imaging among patients with DC,
DISH or axSpA was found in this older group of patients. Particularly, r-axSpA-related spinal CR features were found in a
fourth of patients with DISH, while MRI BME was found in a third of them.

Disclosure: N. Ziade: Abbvie, 6, Boehringer-Ingelheim, 6, Eli Lilly, 6, Janssen, 6, Newbridge, 6, Novartis, 6, Pfizer,
6, Pierre Fabre, 6, Roche, 6, sanofi, 6; N. Kougkas: None; M. Udod: None; S. Tsiami: None; X. Baraliakos: AbbVie,
2, 6, BMS, 2, 6, Chugai, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6,
UCB, 2, 6.
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Background/Purpose: Hypertrophic pachymeningitis (HP) is a rare inflammatory neurological disorder characterized by the
thickened dura mater with extensive tissue fibrosis and immune-mediated inflammation. Notably, headaches and cranial
neuropathies are frequently observed in immune-mediated HP, which is attributed to antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis or IgG4-related disease as the common underlying diseases. However, it is still obscure how
the volume and localization of HP lesions affect the development of the relevant neurological impairments. This study evalu-
ated the quantification and localization of the thickened dura mater and analyzed their impact on clinical findings in immune-
mediated HP.

Methods: We evaluated the volume of the contrast-enhanced dura mater on magnetic resonance imaging in 19 patients
with HP, including 12 with ANCA-related, 4 with IgG4-related, and 3 with idiopathic HP, by the imaging feature quantification
system. We enrolled 10 patients with multiple sclerosis (MS) as controls. In patients with HP, the impacts of HP volume on
neurological symptoms and cerebrospinal fluid (CSF) laboratory markers were statistically analyzed. The receiver operating
characteristic (ROC) curve analyses were also performed to detect the cut-off volume of the contrast-enhanced dura mater.

Figure 1: The volume of the thickened dura mater in the cranial fossa between patients with and without cranial nerve (CN) VIII neuropathy
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Results: Patients with HP demonstrated significantly higher volumes of the contrast-enhanced dura mater in the convexity,
cranial fossa, and tentorium cerebelli than those with MS (P < 0.01). Of the 19 patients with HP, more than the cut-off volume
in the convexity, cranial fossa, and tentorium cerebelli was observed in 16 (84%), 12 (63%), and 15 (79%) patients, respec-
tively. Meanwhile, the volume of the contrast-enhanced dura mater was not significantly different among patients with
ANCA-related, IgG4-related, and idiopathic HP. In patients with HP, those with cranial nerve (CN) VIII neuropathy had a sig-
nificantly higher volume of the contrast-enhanced dura mater in the cranial fossa than those without CN VIII neuropathy
(P < 0.05) (Fig. 1). The cut-off volume in the cranial fossa was more frequently exceeded in patients with CN VIII neuropathy
than in those without CN VIII neuropathy. A positive correlation between the volume of the contrast-enhanced dura mater in
the tentorium cerebelli and CSF protein levels was significantly observed in patients with HP (P < 0.05) (Fig. 2).

Conclusion: HP lesions in the cranial fossa may be robustly implicated in impairing CN VIII. The enlargement of HP lesions in
the tentorium cerebelli can increase CSF protein levels. This study suggests that quantification of the thickened dura mater is
useful for elucidating the relationship with the clinical findings in immune-mediated HP.

Disclosure: Y. Shimojima: None; J. Ikeda: None; Y. Sekijima: None.

Abstract Number: 1864

Quantifying Inflammation: A Novel In-Vivo Total Body PET Imaging Tool to
Determine the Kinetics of the Degree of Changes in Inflammation in
Different Time Points

Siba Raychaudhuri1, Sanchita Raychaudhuri2, Naveen Chandrasekar3, Christine Abria3, Sneha Banerjee3, Smriti K
Raychaudhuri3 and Abhijit Chaudhari2, 1UC Davis, School of Medicine/ VA Medical Center, Sacramento, Davis, CA, 2UC
Davis School of Medicine, Sacramento, CA, 3VA Sacramento Medical Center, Mather, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1862–1894) Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Figure 2: Correlation between the volume of the thickened dura mater in the tentorium cerebelli and cerebrospinal fluid (CSF) protein levels
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Background/Purpose: Collagen-induced arthritis (CIA) mouse model is one of the best recognized animal model for auto-
immune diseases. In this model clinical methods of evaluating inflammation and its severity are flawed due to observer bias;
for histological studies mice need to be sacrificed so longitudinal studies in the same mouse cannot be performed. The
hypothesis of our study was that as by PET imaging the degree of inflammation can be quantified so in a CIA mouse model
by total body PET (TB-PET) imaging (i) we should be able to quantify the total inflammatory burden (SUVmax) to determine
the kinetics of the degree of changes in inflammation with the progress of the disease (ii) this will allow to perform longitudinal
studies to determine the efficacy of novel drugs within days.

Methods: Arthritis was induced using bovine type II collagen in DBA/1J mice (n=40) as per the standard protocol; mice
developed arthritis around Day 28. The mice (n=10) had weekly PET imaging that is on day 28, day 35, day 42, and day
56. The maximum18F-FDG uptake (SUV score) was determined for the most severe joint in each mouse to generate a com-
prehensivePET score (PS). To further evaluate about applications of this model for quantitative longitudinal studies for ther-
apeutic response 15 mice were treated with mouse anti-IL-23 mab; these mice received anti-IL23 mab weekly injections of
100ug/mouse for 4 weeks (Day35, Day42, Day49and Day56). Mice were scored clinically and scanned on these days and
on day 63 one week after completion of the 4th dose. Mice (n=5) were additionally scanned on "day 5" and on "day 10" to
determine early clinical response of IL-23p19 antibody.

Results: The clinical scores (CS) as well the PET scores (PS) for arthritis in the untreated mice gradually increased with time.
The median clinical score(CS)increased with time to 2, 2.5, 3, 3.5 and 3 respectively on day 28, 35, 42 and 56. The PS SUV
score (SUVmax) on Day 0 was 1.02. PS median values compared to the Day "0" increased to 1.52 on day 28 (p< 0.05), 3.5
on day 35 (p< 0.05),4.5 on day 42 (p< 0.05) and 3.5 on day 56 (p< 0.05). Our results confirm that the kinetics of the total
inflammatory load can be quantified at different time points. The murine anti-IL-23 mAb treatment provided expected results,
with time CS reduced from 7.3±1.8 (n=12) on day 35 to 2.8±1.1 (n=12) on day 63 (p< 0.001). Quantified in vivo PS median
values as well showed improvement, PS (SUVmax) median values compared to the day 35 (before treatment) in this longitu-
dinal study decreased with time: 2.0 on day 35 (before treatment), 1.8 on Day 40, 1.5 on Day 45 (p< 0.05), and 1.3 on day

Figure 1. Untreated mice displayed increased inflammation on limb joints with increased PET signaling as marked by the red stars. This mouse not
treated with anti-IL-23p19 mAb in longitudinal study by PET imaging demonstrated a progressive increase of PET signaling that is higher degree of
inflammation on both fore and hind limb joints on Day 5 and Day 10.

3693



Figure 2. Efficacy of anti-IL23 mab could be identified as early as on the day 5 as identified by the white stars. This mouse treated with anti-IL-23
mAb in longitudinal study by PET imaging demonstrated progressive reduction of PET signaling that is the degree of inflammation on both fore and
hind limb joints on Day 5 and Day 10.

Figure 3. PET Score (SUVmax) of Arthritis with and without treatment: Change in PET Score (SUVmax) over the study to demonstrate the change in
inflammation in treatment against the control group. Day 35 was the beginning of anti-IL23 antibody treatment and imaging, with further imaging
on days 40, 45, and 63. Mice without any treatment showed significant increase in inflammation, while mice with anti-IL-23 antibody treatment
demonstrated significant decrease of inflammation.
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63 (p< 0.05) (Figure 1,2,3). These results demonstrated the unique quantifiable measures of therapeutic efficacy of anti-IL-
23 mAb.

Conclusion: Our results demonstrate the quantification of the kinetics of degree of change in inflammation provided by the
PET-CIA model; while the mice treated with mAb showed therapeutic efficacy as early as on the Day 5 (Figure 2,3). Thus, this
model will be a novel tool for monitoring inflammatory load and a unique tool to evaluate efficacy or resistance to therapies
during early stages of treatment. With time we are transferring these observations to quantify the degree of inflammation in
human with RA and PsA.

Disclosure: S. Raychaudhuri: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 2, 5, 6, Novar-
tis, 2, 5, 6, Pfizer, 2, 5, 6, SUN Pharma, 2, 5, 6, UCB, 2, 5, 6; S. Raychaudhuri: None; N. Chandrasekar: None;
C. Abria: None; S. Banerjee: None; S. Raychaudhuri: None; A. Chaudhari: None.
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Background/Purpose: Knee flexion contracture (FC) is associated with worse clinical outcomes in those with knee
OA. Cross sectional data demonstrated that knee FC was associated with non-specific widespread MRI degenerative
changes1. To our knowledge, there have been no longitudinal studies evaluating the association between knee FC and
MRI-visualized OA-associated structural changes.

The purpose of this study is to determine whether baseline knee extension is associated with longitudinal knee structural
changes on MRI, using data from the Osteoarthritis Initiative.

Methods: Retrospective cohort analysis using data from all 596 participants of the Foundation for the National Institutes of
Health subset for whom knee extension and years 1 and 2 MRI data were available (1 knee/participant). MRIs were scored
using the semi-quantitative MRI OA Knee Score (MOAKS). Participant demographics, body mass index (BMI), recruitment
site, and baseline knee alignment and maximal extension were obtained. Baseline Kellgren Lawrence (KL) grade, and West-
ern Ontario McMaster Osteoarthritis (WOMAC) Index score were also collected.

Univariate general linear model with analysis of covariance (ANCOVA) was performed to assess the association between
baseline clinical knee extension (degrees) and MOAKS structural scoring at years 1 and 2, correcting for relevant clinical
factors.

Results: Participant mean age was 61.5±8.9 years, BMI 30.7±4.9, mean KL grade 2.24 valgus 0.65, WOMAC total 12.7,
with 58.7% being female. Max knee extension was 0.25±3.97�, alignment 0.34 valgus±3.68�.
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Tables 1 and 2 summarize the associations between knee extension and MOAKSs pathologies by effect size and region at
years 1 and 2.

Conclusion: Knee FC is associated with multiple OA structural pathologies at 1 and 2 years, with an anatomic predisposi-
tion to the posterior knee. At both years 1 and 2, osteophyte size at the lateral femur trochlea, lateral meniscal extrusion
and medial meniscal posterior horn hypertrophy were consistently associated with baseline loss of knee extension. Further
studies evaluating structural change mechanisms and potential early therapeutic interventions once a knee FC is detected
are needed.

References
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Background/Purpose: Sacroiliitis can be detected incidentally on magnetic resonance enterography (MRE) scans in
Crohn’s disease (CD) patients, obtained for CD assessment during clinical practice. However, the diagnostic accuracy of
MRE-based sacroiliitis has not been studied for clinical relevance and applicability. The purpose of this study was to pro-
spectively enroll CD patients with previously positive MRE-based sacroiliitis and examine them for signs of spondyloarthritis
(SpA), undergo standardized MRI of sacroiliac joints (MRI-SIJ) and determine clinical significance of this finding by rheuma-
tological assessment.

Methods: CD patients with evidence of sacroiliitis on routine MRE were prospectively enrolled from the NYU Inflammatory
Bowel Disease (IBD) Center. All subjects underwent standard MRI-SIJ at time of follow-up. Data collected included
history-related CD, joint symptoms, back pain, 66-68 joint count, enthesitis scores and Harvey Bradshaw Index (HBI, a
measure of CD activity). Use of tumor necrosis factor-alpha inhibitors (TNFi) and non-TNFi therapies were recorded at the
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time of MRE and MRI. MRI-SIJs were read by a blinded board-certified musculoskeletal radiologist. MRI was considered
positive for sacroiliitis based on radiologist’s global impression, Assessment of SpondyloArthritis International Society
(ASAS) positivity and presence of structural lesions.

Results: 27 CD subjects with evidence of sacroiliitis on MRE were enrolled. 59.3% (n=16) were female, 88.9% (n=24) were
white with a median age of 30 years [IQR: 27 – 43.5]. The median duration of CD was 3.2 years [IQR: 1.06 – 10.1] at the time
MRE with a median HBI score of 4 [IQR: 1.5 – 7] consistent with mild CD activity. 37% of subjects were on TNFi and 14.8%
were on non-TNFi therapy at the time of MRE. 66.6% (n=18) fulfilled ASAS positivity and 55.5% (n=15) with at least 1 struc-
tural lesion on MRE. The median duration between MRE and follow-up MRI was 2.13 years [IQR: 0.57 – 3.42]. 81.5% (n=22)
of MRE-positive patients had evidence of sacroiliitis on the follow-upMRI, with 40.7% (n=11) fulfilling ASAS positivity. 23 sub-
jects had back pain, and 15 subjects had inflammatory back pain (IBP) at the time of MRI. Of those with IBP, 93.3% (n=14)
had MRI evidence of sacroiliitis. 66.7% (n=18) were determined to have Axial SpA (axSpA) by the assessing rheumatologist
at the time of MRI. Median HBI was 3 [IQR: 2-6] at the time of MRI, suggesting remission. 48.1% and 33.3% of CD subjects
were on TNFi and non-TNFi, respectively at the time of MRI. CD patients with structural lesions on the initial MRE were sig-
nificantly more likely to have axSpA diagnosis on rheumatological assessment compared to those without (93.3%
vs. 33.3%, p=0.003) (Figure 1).

Conclusion: Sequentially examined positive MRE scans in CD patients, obtained for standard of care, revealed a surpris-
ingly high percentage of MRI-confirmed cases of sacroiliitis, many associated with clinical findings of axSpA. This study
emphasizes the importance of MRE as a valuable screening tool to detect "hidden" sacroiliitis in CD patients, prompting
rheumatological evaluation, which can impact therapeutic decision-making since only some of the currently available thera-
pies for CD are effective in axSpA.

Disclosure: F. Malik: UCB, 2, 6; S. Gyftopoulos: None; J. Axelrad: AbbVie/Abbott, 2, Biofire Diagnostics, 5, Bristol-
Myers Squibb(BMS), 2, Janssen, 2; S. Chang: AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 2, Pfizer, 2; S. Hong:
bms, 2; M. McAllister: None; M. Olateru Olagbegi: None; E. Alaia: Biorez, 2;W. Walter: None; A. RA SLE Network:
None; D. Hudesman: AbbVie/Abbott, 2, Janssen, 2, 5, Pfizer, 2, 5; J. Scher: AbbVie, 2, Janssen, 2, 5, Novartis, 5, Pfi-
zer, 2, 5, Sanofi, 2, UCB, 2.

Figure: Alluvial plot showing evolution of sacroiliitis lesions between baseline MRE and follow up MRI and their relationship with axSpA diagnosis
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Background/Purpose: High resolution peripheral quantitative computed tomography (HR-pQCT) is a promising imaging
modality for assessing volumetric bone mineral density (BMD) in rheumatoid arthritis (RA), and has shown potential for use
as an alternative to X-ray for detecting erosions in patients with RA. However, knowledge about the association between
erosions and peripheral volumetric BMD is lacking. Thus, the aim of this study was to investigate the association between
erosions and volumetric BMD in patients with RA.

Methods: In this cross-sectional study, 301 patients with established RA (disease duration > 5 years) according to the
ACR/EULAR (2010) classification criteria were included. In total, 184 patients were imaged at the distal radius and
117 patients were imaged at the ultra-distal radius by HR-pQCT. All patients underwent radiographic examinations of the
hands, wrists, and feet and were scored using the Sharp/Van der Heijde (SvH) method. Furthermore, the patients with RA
imaged at the distal radius was matched by sex and age with a cohort of healthy controls (HC) with HR-pQCT of the distal
radius (n =169).

Results: 301 patients with RA (median age 63.7 [55.1;70.8] years, 71 % women) were included in the study. The median
disease duration was 14 [8;21] years. Compared with healthy controls, patients with RA had significantly lower total and cor-
tical BMD at the distal radius (26.1%, p < 0.0001 & 13.0%, p < 0.0001), with no statistically significant difference in

Table 1: Results from HR-pQCT of the distal radius in patients with rheumatoid arthritis and healthy controls, matched by sex and age
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trabecular BMD. Furthermore, cortical and trabecular thickness was significantly lower in patients with RA compared to
healthy controls (54.5%, p < 0.0001 & 4.9%, p = 0.03) (Table 1). Local erosions were associated with significantly decreased
cortical and trabecular BMD at the distal radius (p = 0.03 & p = 0.0008), while at the ultra-distal radius, local erosions were
associated with significantly higher total BMD (p = 0.005). Erosive disease in general was associated with significantly
decreased cortical BMD at the distal radius (p = 0.02) with no statistically significant difference between the groups at the
ultra-distal radius (Figure 1). At the distal radius, multivariate linear regression analyses showed a significant negative asso-
ciation between total SvH erosion score and trabecular BMD (coefficient = -0.28, p = 0.001) with no statistically significant
associations between total and cortical BMD after adjusting for disease activity, sex, age, height, weight and tobacco pack
years. At the ultra-distal radius, multivariate linear regression analyses showed a significant positive association between
total SvH erosion score and total BMD (coefficient = 0.49, p = 0.001) with no statistically significant associations between
total SvH erosion score and cortical and trabecular BMD.

Conclusion: Our results suggest that erosive disease in RA causes systemic bone changes resulting in decreased BMD at
the cortical and/or trabecular bone compartment. This indicates that evaluation of erosive disease likely adds value to the
assessment of systemic bone changes in patients with RA. Furthermore, it underlines the need for longitudinal studies inves-
tigating the changes in erosive status and BMD over time.

Disclosure: M. Hänel: None;R. Klose-Jensen: None; J. Therkildsen: None; A. Garm Blavnsfeldt: ThermoFisher Sci-
entific, 6; B. Langdahl: Amgen, 6, Astellas, 6, AstraZeneca, 6, Gedeon-Richter, 6, Novo Nordic Foundation, 5, Sam-
sung Bioepis, 2, 5, 6, UCB, 1, 6; S. Gadegaard Hansen: UCB, 6; K. Keller: None; E. Hauge: AbbVie/Abbott, 5, 6,
Galapagos, 5, Novartis, 6, Novo Nordic Foundation, 5, 6, Sanofi, 6, Sobi, 6.

Figure 1: Mean and 95% confidence intervals for total, cortical and trabecular BMD at the distal and ultra-distal radius imaged by HR-pQCT (A):
Stratified by Sharp/Van der Heijde erosion score at the radius. (B): Stratified by total Sharp/Van der Heijde erosion score. * = p < 0.05.
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Long-term Efficacy of a 2-year MRI Treat-to-target Strategy on
Radiographic Joint Damage Progression in Rheumatoid Arthritis Patients
in Clinical Remission – Five Year Follow-up of the IMAGINE-RA
Randomized Clinical Trial
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Background/Purpose: Radiographic joint damage progresses in 20-30% of rheumatoid arthritis (RA) patients despite ful-
filling clinical remission criteria (1). Osteitis assessed on MRI is a well known predictor of subsequent radiographic bone dam-
age progression (2). Therefore, targeting absence of osteitis combined with clinical remission may improve long-term
radiographic outcomes. The purpose of the study was therefore: To investigate whether a 2-year MRI treat-to-target (MRI
T2T) strategy targeting absence of osteitis combined with clinical remission, compared to a conventional T2T strategy tar-
geting clinical remission only, could reduce radiographic joint damage progression over 5 years in RA patients.

Methods: IMAGINE-more was designed as a 3-year observational extension study of the 2-year IMAGINE-RA randomized
clinical trial (3). IMAGINE-RA included 200 RA patients in clinical remission (DAS28-CRP< 3.2 and no swollen joints), with
erosive disease (bone erosion on conventional radiography),and treated with conventional synthetic DMARDs (csDMARDs).

Group contrasts are presented as No. (%) for dichotomous data and medians [IQR] for continuous data. OR (95%CI) were estimated from logistic
regression adjusted for a propensity score and with non-responder imputation. For endpoints with continuous data median differences (95%CI)
were calculated based on the ITT population (no manual imputation) *In addition to the radiographic endpoints, the full IMAGINE-more study
includes a clinical co-primary endpoint, and several secondary endpoints.
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The objective was to investigate whether a 2-year MRI T2T strategy targeting absence of osteitis combined with clinical
remission (DAS28-CRP≤3.2 and no swollen joints) as compared to a conventional T2T strategy, targeting clinical remission
only, could improve remission rates and prevent radiographic joint damage progression. If treatment target was not met,
treatment was intensified stepwise starting with increment in csDMARDs and subsequently adding biologics. Participants
in the IMAGINE-more extension study were managed in routine clinical practice in outpatient clinics. Clinical examinations
and radiographs of hands and feet (also obtained at baseline, year 1 and 2 in IMAGINE-RA) were done year 3, 4 and
5. The primary endpoint was the proportion of patients with no radiographic progression (increase in total van der Heijde-
modified Sharp score (vdHSS) ≤0) from baseline to year 5. Secondary endpoints were changes from baseline to 5 years in
total vdHSS, vdHSS erosion and joint space narrowing (JSN) scores. Dichotomous endpoints were estimated by logistic
regression, while median differences were calculated for the continuous outcome measures.

Results: Informed consent to participation in IMAGINE-more was obtained from 131 patients (59 from the originalMRI T2T
group). Of these, 14 patients (24%) in the MRI T2T group and 19 patients (26%) in the conventional T2T group had no radio-
graphic progression from baseline to year 5 (OR 0.70 [0.28 to 1.71]). As illustrated in the Table and Figure, the median pro-
gression in total vdHSS from baseline to 5 years was low, with no differences between treatment groups.

Conclusion: A 2-year combined MRI T2T and clinical T2T strategy, compared with a conventional clinical T2T strategy
alone, did not result in reduced radiographic progression in the long term over 5 years in RA patients with erosive disease
in clinical remission. In accordance with the primary results from the IMAGINE-RA trial, these findings do not support sys-
tematic use of MRI to guide treatment in RA patients in remission.

References: 1. Lillegraven et al. Ann Rheum Dis 2012 2. Brown et al. Arthritis Rheum 2008 3. Møller-Bisgaard et al.
JAMA 2019

Disclosure: S. Møller-Bisgaard: None; K. Hørslev-Petersen: None; L. Ørnbjerg: Novartis, 5; B. Ejbjerg: None;
M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, MLH has chaired the steering committee
of the Danish Rheumatology Quality Registry (DANBIO, DRQ), which receives public funding from the hospital owne, Eli
Lilly, 5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6; J. Moeller: None; R. Christensen: None; S. Nielsen: None;
D. Glinatsi: Eli Lilly, 1, 6; M. Boesen: AbbVie, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Image Analysis Group, 2, 6,
11, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; K. Stengaard-Pedersen: None; O. Madsen: None; B. Jensen: None;

Illustrates the change in total vdHSS from baseline to 60 months (i.e., 5 years) based on the ITT population (no manual imputation done), as well as
the proportions with no radiographic progression (delta total vdHSS<0) in each group from baseline to 60 months, with non-responder imputation.
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Eli Lilly, 6, Novartis, 6, Pfizer, 6; H. Lindegaard: None; N. Krogh: None; A. Jurik: None; H. Thomsen: None;
M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene,
2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis,
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Background/Purpose: Polymyalgia rheumatica (PMR) can be challenging to diagnose since other diseases may present
with similar symptoms. As a result, a significant number of patients are referred to rheumatologists for a second opinion.
However, a notable proportion of patients are administered prednisolone prior to rheumatologic assessment, which can
obscure the symptoms of PMR and important differential diagnoses. 18F-fluorodeoxyglucose(FDG) positron emission
tomography and computed tomography (PET/CT) has been suggested as a potential tool to aid the clinician diagnosing
PMR, but it is unclear whether PET/CT can be used after the initiation of prednisolone. This study aimed to investigate the
diagnostic utility of FDG-PET/CT in patients suspected of PMR, specifically evaluating the diagnostic accuracy before, dur-
ing, and after a short-term taper of prednisolone.

Methods: This study included 101 patients who were suspected of having PMR. All patients were clinically diagnosed with
PMR or non-PMR at a baseline visit and subsequently had a PET/CT performed. Patients diagnosed with PMR were admin-
istered prednisolone with a starting dose of 15 mg following the first PET/CT. After 8 weeks of treatment a second PET/CT
was performed when prednisolone had been tapered to 10 mg, according to an algorithm reflecting routine care. After-
wards, prednisolone was tapered with complete cessation at week 9 followed by a third PET/CT at week 10. A PET/CT
assessment of PMR or non-PMR was given utilizing the validated Leuven score (Figure 1) [1]. The final diagnosis for all
patients was confirmed at a 1-year follow-up visit.

Results: Preliminary results of the first 79 patients have been obtained, and the baseline characteristics of the PMR and non-
PMR group are outlined in table 1. A baseline PET/CT diagnosis showed a sensitivity of 88.7% and a specificity of 61.5%
using a clinical diagnosis at 1 year as the reference standard (Figure 1). The low specificity was partially explained by a high
rate of false positive patients with a final diagnosis of other inflammatory diseases, since 8 out of 10 non-PMR patients with a
final diagnosis of rheumatoid arthritis or reactive diseases had a PET/CT indicating PMR according to the Leuven score.
After 8 weeks of prednisolone treatment the Leuven score decreased significantly, but in 14/46 patients the PET/CT diagno-
sis remained positive for PMR (Figure 2). After prednisolone cessation the Leuven score increased significantly, with a pos-
itive PET/CT diagnosis of PMR in 25/37.
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Conclusion: Initiation of prednisolone treatment prior to PET/CT significantly reduces the diagnostic accuracy for a PMR
diagnosis. Therefore, a short-term prednisolone taper is advisable before using PET/CT to diagnose PMR in patients treated
with a medium dosage of prednisolone. Furthermore, PET/CT utilizing the Leuven score may not be reliable for differentiating
PMR from other inflammatory disorders during the initial evaluation.

Figure 1 – PET/CT diagnosis of PMR at baseline, 8 weeks and 10 weeks using the Leuven score.

Table 1 – Baseline data of patients with a final diagnosis of PMR and non-PMR (control group) based on 1-year follow-up visit

3704



References [1] Henckaerts L, Gheysens O, Vanderschueren S, Goffin K, Blockmans D. Use of 18F-
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Background/Purpose: Low back pain (LBP) is a leading cause of doctor visits and disability. The annual direct expendi-
tures for LBP management exceed $80 billion, not including indirect costs associated with prolonged disability and lost
worker productivity. Despite increasing expenses over time, patient outcomes have not improved, which may be due to
overutilization of diagnostic imaging, invasive procedures, and unnecessary specialty referrals. Many providers investigate
anatomic structures as an underlying etiology for back pain, which can lead to inappropriate, and even harmful low-validity

Figure 2 – Box plot of Leuven score at baseline, after 8 weeks of prednisolone treatment and at 10 weeks after a 2 week prednisolone taper.
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Table 1. Demographics

Table 2. Imaging findings
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tests. Therefore, evidence-based clinical practice guidelines for optimal utilization of imaging are highly recommended. This
study identifies our current practice for utilization of lumbar spine imaging in patients with LBP in our outpatient clinic and
outcomes based on imaging findings.

Methods: We used the electronic medical record to generate a patient list, including those 18 years and older who were
managed for LBP and referred for lumbar spine imaging between January 1, 2022, and December 31, 2022. Patient demo-
graphics, baseline clinical characteristics, and subsequent interventions, such as referrals, counseling, physical therapy,
pain management, spinal procedures, opioid prescription, and disability application, were recorded and analyzed using
descriptive statistics.

Results: 170 patients were diagnosed with LBP during the study period. Of these, 49% received imaging, with 49% having
plain radiography, 9% CT scans, and 40% MRI. 17% of patients had more than one imaging study done, from which 71%
had plain radiography followed by MRI. Notably, 82% of those who had plain radiography followed by MRI were done during
the chronic course of LBP. Among patients who received imaging, 26% had acute pain, 7% had subacute pain, and 67%
had chronic pain. Imaging showed that 43% of the X-ray group had normal or nonspecific results, 73% of the MRI group
had degenerative diseases, 44% had herniated discs, and 32% had spinal stenosis. Overall, only 3% of patients had serious
diagnoses. Sixty six percent (66%) had lifestyle counseling and referral to physical therapy, 25% of patients were referred to
spine specialists, 9% to rheumatologists, and 21% to pain specialists. Half of patients with chronic LBP were treated with
muscle relaxants. Only 3% were prescribed opioids and 10% had spinal procedures. Interestingly, 5 patients were referred
to rheumatologists for sacroiliac (SI) joint changes.

Conclusion: Majority of LBP in the outpatient setting have an uncomplicated, nonspecific course that require no further
diagnostic evaluation. MRI of the lumbar spine is the modality of choice for the majority of patients requiring imaging per
ACR appropriateness criteria. Lumbar spine radiographs are of limited utility and are generally only indicated when fracture
is a concern. Complete history and careful physical and neurologic examinations are always the cornerstones of LBP man-
agement. Our study identifies the current clinical practice for utilization of imaging for patients with LBP among providers in
our outpatient clinic. The study recommends further projects to optimize LBP management in our clinic based on evidence-
based guidelines.

Disclosure: D. Sereda: None; C. Arcilla: None; K. Arslan: None; D. Goldsmith: None.

Abstract Number: 1871

Utility of Infrared Thermography in Patients with Digital Gangrene

Nidhish ChandraM, Puneet Kumar, Urmila Dhakad, Shweta Bhardwaj, Sanjay Pruthviraj Buddha, Parag Vijayvergia and
Lily Singh, King George Medical University, Lucknow, India

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1862–1894) Imaging of Rheumatic Diseases Poster II
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Digital gangrene has been described as a complication of several Autoimmune Inflammatory Rheu-
matic Diseases(AIIRD). Due to multiple underlying mechanisms causing digital gangrene in AIIRD patients, it is difficult clini-
cally to determine the aetiology. Moreover, it is difficult to clinically assess and determine the progression of
pregangrenous changes daily. In this study, we would like to assess the utility of infrared thermography in identifying the
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aetiology of digital gangrene as well as assessing the daily progression of pregangrenous areas using infrared thermography
principle.

Methods: 22 patients with digital gangrene were included. Infrared thermography was done using compact thermal camera
FLIR C5 which has a resolution of 19,200 pixels and an infrared sensor of 160*120 with thermal sensitivity of < 70
mK. Baseline thermography images will be taken on day 1 and will be repeated on daily basis till discharge to assess for daily

3708



progression of gangrene. Thermography images were correlated with clinical aetiology of gangrene to see for any specific
pattern. Daily thermographic images were compared with clinical progression of gangrene to see if thermography could pre-
dict gangrene evolution.

Results: We found that infrared thermography was a useful tool for assessing pregangrenous lesion in patients presenting
with digital gangrene. Out of 22 patients enrolled with digital gangrene, 3 had progressive gangrene in which infrared ther-
mography image on day 1 showed reduced temperature of pregangrenous fingers which later became gangrenous. It
was found that the mean temperature detected by using infrared thermography in gangrene due to vasculitis was 31.3
±1.4�C whereas the mean temperature due to vasculopathic lesion was 27.8±1.6�C indicating that vasculopathic gangrene
tend to be colder than vasculitic gangrene. Out of 9 patients who had vasculopathic gangrene, 7 had symmetrical reduction
in temperature in both limbs which was clinically inapparent, indicating that infrared thermography could be used as a poten-
tial tool to detect vasculopathy. On monthly follow up of these patients, it was found that patients with vasculitic gangrene
tend to have a better temperature response after treatment with immunosuppression when compared to vasculopathic gan-
grene indicating that infrared thermography could be utilised as a potential tool to assess treatment response in patients with
vasculitis and vasculopathic gangrene.

Conclusion: Infrared thermography could be a utilized as a potential tool in assessing patients with digital gangrene espe-
cially in identifying pregangrenous lesions early, differentiating vasculitis and vasculopathic lesions and for assessing treat-
ment response. Further studies are required to validate the use of infrared thermography in patients with digital gangrene.

Disclosure: N. Chandra M: None; P. Kumar: None; U. Dhakad: None; S. Bhardwaj: None; S. Pruthviraj Buddha:
None; P. Vijayvergia: None; L. Singh: None.
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Background/Purpose:Magnetic resonance imaging (MRI) of the sacroiliac joints (SIJ) is an essential tool in the evaluation of
patients with axial spondyloarthritis (axSpA). In-depth knowledge of characteristic MRI lesions and their definitions, as well as
reliability of identification and scoring, varies amongst general radiologists and rheumatologists.1 A deep learning algorithm
was developed to detect the presence of inflammation in SIJ MRI (MRI+) scans with promising results.2 The aim of this diag-
nostic performance study was to assess the ability of a deep learning algorithm to identify MRI+ scans in a study cohort of
axSpA patients.

Methods: 731 baseline SIJ MRI scans were collected from two prospective randomized controlled trial cohorts in patients
with non-radiographic (nr-) and radiographic (r-) axSpA (RAPID-axSpA [NCT01087762] and C-OPTIMISE
[NCT02505542])3,4 and were centrally evaluated by two expert readers (and adjudicator in case of disagreement) for the
presence of inflammation by the 2009 Assessment in SpondyloArthritis international Society (ASAS) definition.5 The MRI
scans were processed by the previously trained deep learning algorithm,2 blinded to clinical information and central expert

Table. Performance results comparing the algorithm and the human readers for the classification of MRI-SIJ scans. The metric values are point
estimate (95% CI)
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readings. Performance evaluation included sensitivity, specificity, positive and negative predictive values (PPV and NPV),
Cohen’s Kappa and the absolute agreement to assess the agreement between the deep learning algorithm and the human
readers for the classification of MRI-SIJ scans. Bootstrapping was used to construct the 95% confidence interval (CI).

Results: Pooling the patients from RAPID-axSpA (n=152) and C-OPTIMISE (n=579) yielded a validation set of 731 patients
(mean age: 34.2 years, SD: 8.6; 69.1% male) of which 44.6% were patients with nr-axSpA and 59.6% were MRI+ as per
central readings. Comparing the trained algorithm with the human central readings for the classification of MRI+/MRI– on
the pooled validation set yielded a sensitivity of 70% (95% CI: 66–73%), specificity of 81% (95% CI: 78–84%), PPV of
84% (95% CI: 82–87%), NPV of 64% (95% CI: 61–68%), Cohen’s kappa of 0.49 (95% CI: 0.43–0.55), and absolute agree-
ment of 74% (95% CI: 72–77%; Table).

Conclusion: A previously trained deep learning algorithm enabled acceptable detection of the presence of inflammation
according to the 2009 ASAS MRI definition in axSpA patients from two clinical trials. This suggests that an MRI+ detection
algorithm has the potential to support clinicians in identifying axSpA patients.

References: 1. Bennett AN. J Rheumatol 2017;44(6):780–5; 2. Aouad T. Proc Int Conf Image Proc 2022;3351–5; 3.
van der Heijde. Rheumatology. 2017;56(9):1498–1509; 4. Landewé RB. Ann Rheum Dis. 2020;79(7):920–28; 5.
Rudwaleit M. Ann Rheum Dis 2009;68(6):777–83.
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2, 5, UCB, 2, 5.
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Background/Purpose: The study of the cervical spine (CS) in axial spondyloarthritis (axSpA) and its radiographic character-
istics including the zygapophyseal joints (ZJ) may be helpful for early diagnosis, establishing a prognosis and sharpening
treatment choices.

The aim of this study is to describe the prevalence and characteristics of CS involvement in a cohort of patients with axSpA
and its associated factors, who have been followed up in the Rheumatology Department of a third level university hospital.
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Methods: Descriptive, retrospective and unicentric study. Patients with an axSpA diagnosis based on the ASAS classifica-
tion criteria, from March 2011 to December 2022, retrieved from a dedicated axSpA database were included. Socio-
demographic, clinical, radiographic and therapeutic variables were gathered. They were separated into two groups
according to CS involvement; "CS group" as patients with BASRI≥2 in CS and/or a score ≥3 in ZJ measured by De Vlam
method (1); and "no CS group" as controls.

Results: A total of 340 patients were included (71.8% men; mean age 57,4 ± 14,9 years). CS involvement is common
among axSpA (n=182; 53,5%). ZJ involvement was observed in 99 patients (29,1%), and of those, 21 did not show con-
comitant structural damage in the vertebral bodies. A total of 83 patients (24,4%) had damage in the vertebral bodies

Table 1. Characteristics of the CS and no CS group.
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exclusively, and 37 (10,9%) had CS involvement without radiographic involvement of the lumbar spine (LS) (29,7% women).
Patients from the CS group were predominantly men, older, had a higher BMI and a higher prevalence of smoking (table 1).
They also showed a higher disease activity (BASDAI and ASDAS-CRP), worse function (BASFI), worse mobility in CS and LS
(Schober test), as well as more structural damage in both LS and sacroiliac joints. No differences were found between
groups for HLA B27 positive, age at diagnosis, familiar history, presence of arthritis, enthesitis, dactylitis or extra musculo-
skeletal manifestations (uveitis, psoriasis or IBD).

Conclusion: The radiographic evaluation of the CS is relevant in axSpA, and it should be performed routinely, as well as the
evaluation of the ZJ, as they are commonly involved in axSpA and related to higher disease activity and worse function.

Disclosure: p. Maym�o: None; L. Berbel Arcobé: None; X. Michelena: Pfizer, 5; J. Narvaez: None; J. Nolla: None;
L. Valencia: None; J. Palacios: None; X. Juanola Roura: None.
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Background/Purpose: Cartilage loss in 1-2 year osteoarthritis clinical trials is often small, but a critical outcome measure.
The aim of this study was to compare the cross-sectional relationship and longitudinal responsiveness of the semi-
quantitative MRI Osteoarthritis Knee Score (MOAKS) with quantitative cartilage thickness measures.

Methods: Images and MOAKS scores from 297 participants with radiographic progression (groups 1 and 2) from the OAI
FNIH sub-cohort were included. To facilitate direct comparison with MOAKS, novel quantitative measures of cartilage loss
were matched to MOAKS regions (Q-MOAKS).Mean normative cartilage thickness was computed for each subregion
(Figure 1) using FNIH controls (group 4). Q-MOAKS thickness loss score (tQCM) was based on the proportion of cartilage
thickness over a subregion that was < 95% normative thickness and denudation score (dQCM) was based on < 5% norma-
tive thickness. Q-MOAKS area proportions (tQCMr) were compared for responsiveness. These were categorised into
scores as for MOAKS for cross-sectional analysis. Quantitative cartilage thickness (ThCtAB) was also measured in the
MOAKS subregions. We compared MOAKS against Q-MOAKS and ThCtAB. Cross-sectional relationships between mea-
sures were assessed using Spearman’s rank correlation. Responsiveness was assessed at 1 and 2 years using standar-
dised response means (SRM).

Results: Cross-sectionally, there was moderate correlation between MOAKS and Q-MOAKS denudation in the central
medial femur (cMF r=0.42, (95%CI:0.32, 0.51)) and tibia (cMT r=0.51, (0.42, 0.59)). There was a poor correlation between
MOAKS and Q-MOAKS thickness loss and denudation scores in all other regions. In the cMT region, 61% (96/159) of knees
with MOAKS thickness loss tMCM = 2 (the 10-75% score) were also tQMC = 2 and 66% of MOAKS denudation dMCM = 2
were also dQCM = 2 (Figure 2). In the cMF region, the figures were 56% and 23%.MOAKS tMCM and dMCM were less
responsive than Q-MOAKS tQCM and dQCM in most subregions (Table 1). MOAKS tMCM in cMT demonstrated the most

Figure 1: Cartilage regions defined for Q-MOAKS and ThCtAB. Cartilage regions definitions consisting of the medial and lateral central and poste-
rior femur (cMF, cLF, pMF, pLF) subregions and the medial and lateral tibial anterior, central, posterior (aMT, cMT, pMT, aLT, cLT, pLT) subregions.
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responsiveness for all the thickness loss scores (SRM=0.47, (95%CI:0.41, 0.54)). Quantitative cartilage thickness (ThCtAB)
measures were most responsive.

Figure 2: The association between 3D quantitative cartilage area percentage measures and MOAKS scores in the central medial femur and tibia.
Top: comparison of cartilage thickness loss. Bottom: comparison of cartilage denudation. There were no MOAKS dMCM = 3 scores in this cohort.
Horizontal blue lines indicate the MOAKS score definition thresholds (0: 0%, 1: 0-10%, 2: 10-75%, 3: >75%).

Table 1: Responsiveness (SRM) of standard cartilage MOAKS scores, Q-MOAKS ratios and quantitative cartilage thickness at one-year and two-
year follow-up.
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Conclusion: In the cross-sectional analysis, the concordance between MOAKS scores and the actual ratio of cartilage loss
to subregion area was poor. MOAKS appeared to overestimate grades 2 and 3. Quantitative measures of thickness loss
were almost twice as responsive as MOAKS, likely because thickness loss is a more responsive construct than area loss
for cartilage assessment.

Disclosure: A. Ray: None; A. Brett: Stryker, 3, 8; B. Dube: None; M. Bowes: Stryker, 3, 8; P. Conaghan: AbbVie/
Abbott, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, Genascense, 2, GlaxoSmithKlein(GSK), 2, Grunenthal, 2, Janssen, 2, Levicept,
2, Merck/MSD, 2, Moebius Medical, 2, Novartis, 2, 6, Stryker, 2, Takeda, 2, TrialSpark, 2.
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Background/Purpose: To investigate the consistency of rheumatologists’ assessment of nailfold capillaroscopy images of
patients with Raynaud’s phenomenon (RP).

Methods: Nailfold video capillaroscopy(NVC), with a 200x magnification, was used to acquire images from6 digits (the sec-
ond, third and fourth fingers of both hands) of patients with RP. According to the European League Against Rheumatism
Study Group on Microcirculation in Rheumatic Diseases (EULAR SG MC/RD) standardized capillaroscopy evaluation chart,
5 trained rheumatologists classified all NVC images into five patterns: "normal", "non-specific", "early", "active" and "late",
and their majority votes derived the gold standard. Two months later, one-fifth of these images were randomly selected for
a second assessment by the same rheumatologists. Intra-class correlation coefficient (ICC) was used to analyze inter and
intra-observer reliability, and Student’s t test was used to compare ICC scores.

from

Results: We enrolled 302 participants with RP, 15 of them with primary and 287 with secondary RP. A total of 3805 high-
resolution NVC images were obtained, with an average of 13.3 images per patient. The intra-observer reliability of assess-
ment was higher than the inter- (ICC0.894 within and 0.645 between observers, p=0.001). There was poor reliability among
rheumatologists for the evaluation of normal and non-specific patterns (inter-observer ICC 0.480 and 0.428 respectively).
Agreement for the identification of active and late patterns (inter-observer ICC 0.508 and 0.513, respectively) is higher than
for the early pattern (0.387, p=0.001).
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Conclusion: Relatively low reliability between observers is one of the major problems in manual assessment of nailfold
capillaries of RP patients. Methods to improve the consistency need to be proposed.

Disclosure: C. Wang: None; H. Xu: None; X. Jiang: None; F. Jiang: None; Y. Zhuang: None.
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Background/Purpose: Detection of specific abnormalities in capillaries, named scleroderma patterns, by nailfold capillaro-
scopy (NFC) is one of the most important means to diagnose systemic sclerosis (SSc). In addition, different stages of the
scleroderma pattern (the early, active, late stage) reflect the activity and severity of the disease. However, the reliability of the
NFC images evaluated by rheumatologists was unsatisfactory.We aim to develop and validate a deep learning system for iden-
tifying scleroderma pattern from non-scleroderma patternand further classifying different stages of scleroderma pattern.

Methods: NFC with a 200x magnification was used to acquire images from the second, third and fourth fingers of both
hands. Majority votes of three rheumatologists to judge the five NFC patterns (normal, non-specific, early, active and late
pattern)derived ground-truth labels. NFC-captured images were randomly assigned to the train and validation sets in a 8:2

Figure 1. Precision Recall Curves on Validation Set. AUPR: Areas under the precision recall curve.
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ratio. Images analyzed using ResNeXt, a deep learning technique. The outcome investigated was the ResNeXt’s ability to
identify different stages of NFC patterns. The performance of the model was assessed by estimating areas under the preci-
sion recall curvesand the receiver operating characteristics curves (ROCs).

Results: Nailfold capillaroscopy (NFC) was performed in 274 adult participants from two clinic medical centers, including
140 SSc and 134 controls (74 healthy controls, 27 with primary Raynaud’s phenomenon, 48 with metabolic syndrome). A
total of 2893 high-resolution NFC images were obtained, with an average of 10.6 images per participant. In the validation
set, ResNeXt had good performance in identifying the different patterns in NFC images with areas under theprecision recall
curves (AUPR) from 0.74 to 0.98, and with areas under the ROCs (AUC) from 0.96 to 0.99.

Conclusion: The ResNeXt is a well-performing tool for identifying scleroderma patterns in SSc from controls, and it may
assist rheumatologistsin generating consistent and high-quality assessment of microcirculation abnormalities.

Disclosure: Y. Zhuang: None; Z. Wang: None; J. Zhu: None; Y. Yu: None; Y. Liu: None.
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Diagnostic Yield of 18F-FDG PET-CT for Large Vessel Involvement in
Patients with Suspected Giant Cell Arteritis and Negative Temporal
Artery Biopsy
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San Juan Despí Moisès Broggi, Barcelona, Spain, 3Department of Rheumatology. Hospital Universitario de Bellvitge,
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Figure 2. ROC Curves on Validation Set. AUC: Areas under the receiver operating characteristics curve.
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Background/Purpose: Every effort should be made to confirm a suspected diagnosis of giant cell arteritis (GCA). According
to the 2018 update of the EULAR recommendations for the management of large vessel vasculitis, objective confirmation of
the presence of vasculitis should always be obtained by histology (temporal artery biopsy [TAB]) or imaging, with color
Doppler ultrasound (CDUS) of the temporal arteries being the most commonly used imaging method. However, in clinical
practice, it is not uncommon to encounter patients with negative cranial studies, and this subgroup, remains the most chal-
lenging to diagnosis. The present study aimed to investigate the diagnostic performance of 18F-FDG PET-CT for assessing
large vessel involvement in patients with suspected GCA and a negative TAB.

Methods: We retrospectively reviewed our hospital databases to identify all patients with suspected GCA and a negative
TAB who underwent an 18F-FDG PET-CT in an attempt to confirm the diagnosis. The gold standard for GCA diagnosis
was clinical confirmation after a follow-up period of at least 12 months.

Results: One hundred and twenty-seven patients were included. After a detailed review of the medical records, 73 patients
were finally diagnosed has having GCA. Three of the remaining 54 subjects were diagnosed with other types of vasculitis,
and 51 had other diagnoses. Among the 73 patients diagnosed with GCA, 18F-FDG PET-CT was considered positive in
61 cases (83.5%). Nine of the 12 GCA patients with negative PET-CT had undergone previous glucocorticoid treatment. Of
the 54 patients without ACG, FDG-PET was considered positive in only 8 (14.8%) (1 case of Erdheim-Chester disease,
3 IgG4-related disease, 1 case of sarcoidosis, and 3 clinically isolated aortitis). Overall, the diagnostic performance of 18F-
FDG PET-CT in assessing large vessel involvement in patients with suspected GCA and negative TAB yielded 83.5% sensitiv-
ity, 85.1% specificity, and a diagnostic accuracy of 84% with an area under the ROC curve of 0.844 (95% CI:0.752 to 0.936).

Conclusion: Our study confirms the usefulness of 18F-FDG PET-CT when the GCA diagnosis is uncertain following a neg-
ative TAB result, by demonstrating the presence of large vessel vasculitis.

Disclosure: J. Narvaez: None; P. Estrada-Alarc�on: None; P. Vidal-Montal: None; I. S�anchez-Rodriguez: None;
A. Sabate-Llobera: None; M. Cortes-Romera: None; J. Nolla: None.
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Background/Purpose: Oral glucocorticoid therapy has many adverse effects including insulin resistance and myopathy.
Long-term glucocorticoid therapy causes a "sarcopenic obesity" phenotype of adiposity with muscle wasting. The type IIb
("fast twitch") muscle fibres affected by glucocorticoid myopathy make up a greater proportion of hamstrings than of quad-
riceps. Hamstring muscles also contains a higher proportion of intramuscular fat than quadriceps. In population studies
intramuscular fat is a marker of "unhealthy aging" and is associated with elevated morbidity and mortality. We performed a
study to determine the feasibility and sensitivity to change of various assessments of muscle for future research studies.

Methods: Modalities for assessment of muscles included MRI (using Siemens MAGNETOM Verio 3T MR Scanner) of prox-
imal leg muscles(hamstrings; semitendinosus, semimembranosus, biceps femoris and quadriceps;rectus femoris, vastus
lateralis, vastus medialis,vastus intermedius). A 40 slice volume interpolated breath-hold examination (VIBE), 2-point Dixon,
image series was acquired with the inferior slice located at the insertion point of the distal rectus femoris muscle into the ten-
don. Muscle volume, and single slice intramuscular fat fraction estimates, were acquired from the same VIBE Dixon acquisi-
tion. Muscle strength was assessed by biodex/isokinetic dynamometry.Physical performance was assessed via an
extended timed get up and go test. Feasibility was assessed in a group of patients treated with oral glucocorticoid therapy
for various rheumatological indications and compared to data from age matched controls. Sensitivity to change was

1a) Muscle Evaluation comparing baseline cases to controls (n=34 for cases and controls) 1b) Longitudinal Muscle Evaluation comparing subset of
baseline cases, to after 4-6 months of glucocorticoid use
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assessed in a subset of patients taking < 4 weeks glucocorticoid therapy at first assessment, by repeating the feasible mea-
sures after 4-6 months of glucocorticoid therapy.

Results: 34 glucocorticoid-treated patients (19 cases of polymyalgia rheumatica (PMR), 4 of giant cell arteritis (GCA), 5 of
PMR and GCA, and 6 of other inflammatory conditions) were matched for age (range 45 to 86yrs) and sex (26/34 female)
to 34 healthy controls. Compared to controls, patients treated with glucocorticoids had lower hamstring muscle strength
and higher fat fraction, but similar muscle volume and physical performance (Table 1A). After 4-6 months of oral glucocorti-
coid therapy, there was a significant increase in hamstrings fat fraction compared to visit 1, and no significant change in the
other measured variables (Table 1B).

Conclusion: Patients taking oral glucocorticoids for rheumatic diseases had greater hamstrings intramuscular fat than
matched controls, and reduced hamstrings strength. These differences could have been due to the drug and/or the disease
being treated. With increasing duration of glucocorticoid therapy there was a further increase in hamstring fat fraction
despite no significant change in muscle strength. Intramuscular fat infiltration could be a sensitive modality for detecting met-
abolic alterations resulting from long-term glucocorticoid therapy. Further studies are needed to investigate the potential of
MRI as a potential endpoint for clinical trials of glucocorticoid-sparing treatments.

Disclosure: T. Rajeswaran: None; E. Harris: None; h. Mathieson: None; J. Biglands: None; P. Stewart: Sparrow
Therapeutics, 2; A. Tan: Abbvie, 1, 6, Gilead, 6, Janssen, 6, Lilly, 6, Novartis, 6, Pfizer, 6, UCB, 6; S. Mackie: AbbVie/
Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 3, 12, Investigator, National Institute for Health and Care Research,
5, 12, investigator on STERLING-PMR trial, funded by NIHR; patron of the charity PMRGCAuk, Pfizer, 2, 6, Roche, 2, 6,
12, Support from Roche/Chugai to attend EULAR2019 in person, Sanofi, 2, 12, Investigator, Sparrow, 12, Investigator,
UCB and Novartis, 6, Vifor, 6.
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Background/Purpose: Magnetic resonance imaging (MRI) is important for the early detection of axial spondyloarthritis
(axSpA). However, evaluation of sacroiliitis on MRI requires expertise because degenerative changes can mimic axSpA,
and semiquantitative diagnosis remains subject to significant variation. Artificial intelligence (AI) has previously been applied
to various MRI data including that of musculoskeletal system. Therefore, we developed an AI model for detecting in patients
with axSpA, on MRI.
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Methods: This study included MRI examinations of patients who underwent semi-coronal MRI scans of the sacroiliac joints
owing to chronic back pain with short tau inversion recovery sequences between January 2010 and December 2021.
Sacroiliitis was defined as a positive MRI finding according to the Assessment of Spondylo Arthritis international Society
(ASAS) classification criteria for axSpA. The pipeline for the proposed automatic sacroiliitis classification method is shown
in Figure 1. We developed a two-stage framework. First, the Faster R-CNN network extracted regions of interest (ROIs) to
localize the sacroiliac joints. Maximum intensity projection (MIP) of three consecutive slices was used to mimic the reading

Artificial intelligence framework to detect sacroiliitis in accordance with the Assessment of SpondyloArthritis International Society criteria for axial
spondyloarthritis.

Confusion matrices of the first-round cross-validation using the proposed method (Method C) for detecting sacroiliitis (A) for individual MRI slices;
(B) for each subject.
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of two adjacent slices. Second, the VGG-19 network determined the presence of sacroiliitis in localized ROIs. We aug-
mented the positive dataset six-fold because of the smaller number of data points compared with the negative dataset.
The sacroiliitis classification performance was measured using the accuracy and area under the receiver operating charac-
teristic curve (AUROC). The prediction models were evaluated using three-round three-fold cross-validation.

Results: A total of 296 participants with 4,746 MRI slices were included. Sacroiliitis was identified in 864 MRI slices from
119 participants. The mean accuracy and AUROC for the detection of sacroiliitis were 89.8% (95% CI, 88.8%–90.8%)
and 0.830 (95% CI, 0.792–0.868), respectively, at the image level and 79.4% (95% CI, 73.9%–84.9%) and 0.816 (95%
CI, 0.776–0.856), respectively, at the patient level. The confusion matrices for the detection of sacroiliitis per image and sub-
ject are shown in Figure 2. In the original model, without using MIP and dataset augmentation, the mean accuracy and
AUROC were 86.6% (95% CI, 85.4%–87.8%) and 0.731 (95% CI, 0.681–0.780), respectively, at the image level and
69.2% (95% CI, 62.7%–75.6%) and 0.711 (95% CI, 0.660–0.763), respectively, at the individual level (Table 1). Improved
performances were observed compared with the original model.

Conclusion: An AI model was developed for the detection of sacroiliitis using MRI, compatible with the ASAS criteria for
axSpA, with the potential to aid MRI application in a wider clinical setting.

Disclosure: S. Lee: None;U. Jeon: None; J. Lee: None; S. Kang: None;H. Kim: None; J. Lee: None;M. Chung: None;
J. Kim: None; E. Koh: None; H. Cha: None.

Performances of artificial intelligence models for the detection of sacroiliitis compatible with the Assessment of SpondyloArthritis international Soci-
ety definition.
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Background/Purpose: The diagnostic role of Magnetic Resonance Imaging (MRI) for axial spondyloarthritis(axSpA) has
grown since introducing the ASAS criteria for axSpA. Recent advances in machine learning (ML) haveshown promisein
MRI interpretation for sacroiliitis detection in axSpA. Thisstudy aims to provide a systemic review and a summary estimate
ofperformance indices of MLalgorithms in discriminating sacroiliitis in accordance with axSpAon MRI.

Methods: Embase, MEDLINE, CINAHL Complete, Web of Science, and IEEE Xplore Digital Library databases were used.
The search was performed on 5 June 2023. Screening and extraction were performed independently by two authors
according to the Checklist for Artificial Intelligence in Medical Imaging (CLAIM). To summarize sensitivity and specificity, a
bivariate random effects model was employed. The Summary Receiver Operating Characteristics (SROC) curve derived
from parameters extracted from a given model is presented with summary points defined by 95% confidence and prediction
regions. This graph can also derive the partial Area Under the Curve (pAUC). Risk of bias was assessed by the checklist for

Summary Receiver Operating Characteristics (SROC) of seven studies, presented with the summary point of sensitivity and specificity defined by
95% confidence and 95% prediction regions
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critical Appraisal and data extraction for systematic Reviews of prediction Modelling Studies (PROBAST). The protocol was
registered before the review started (CRD42023415446).

Results: A total of 1,986 studies were searched. Following the selection process, ten and seven studies were used for qual-
itative assessment and meta-analysis, respectively. The majority of studies were original articles, predominantly from
European and Asian regions, and based on hospital cohorts. Also, half of the 10 studiesutilized deep learning, and three stu-
diesconducted external validation. Nine studies used the discrimination of radiologic SpA features of ASAS as the ground
truth. Seven validation or test datasets (274 positive and 375 negative sacroiliitis patients) were included in the meta-
analysis. Its pooled sensitivity, specificity, and pAUC were 79% (95% CI: 70-86%), 80% (73-85%), and 0.79 respectively
(Figure 1). Two studies conducted external validation and comparison between machine and human doctors. The

Summary plot of the quality checklist for critical appraisal and data extraction for systematic reviews of prediction modeling studies (PROBAST) of
10 studies

Sensitivity, specificity and accuracy of two studies performed external validation and comparison between machine and human rater(s).
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Ensembling Mask regions with convolutional neural network algorithm’s accuracy achieved 92% (88-100%), and that of
expert radiologists’ showed a range of 92-98%. The deep neural network algorithm’s accuracy from the other study showed
78% (69-85%), and that of expert and non-expert radiologists’ were an average of 94% (87-97%) and 86% (79-92%)
respectability (Table). The summary of the quality appraisal tool (PROBAST) showed that more than half of the studies (six
of 10 studies) were unclear and had a high risk of bias in the analysis domain (Figure 2).

Conclusion:ML algorithms for discriminating SpAfeatures in MRI have acceptable pooled sensitivity and specificity (around
80%). However, there are potential bias concerns in the validation process, and the number of studies comparing the accu-
racy of human experts and machines was small, limiting interpretation. An accuracy issue of machine leaning algorithms
inSpA can be concluded in the future if well-designed and transparent reports that follow a guideline become more widely
available.

Disclosure: S. Moon: None; S. Lee: None; S. Kang: None; H. Kim: None; J. Lee: None; J. kim: None; E. Koh: None;
J. Hwang: None; H. Cha: None.
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Background/Purpose: Rheumatoid arthritis (RA) is the most common form of inflammatory arthritis affecting a large sector
of the global population. The disease is associated with a high socio-economic burden owing to disability caused and costs
of treatment. Conventional diagnostic methods rely on the skill of trained clinicians in interpreting and prognosing the severity
of RA from X-ray images. This is slow, costly, and often error prone. We propose novel AI models that can perform an auto-
matic quantification of X-Ray damage.

Methods: Data is retrieved from the Prince of Wales Hospital in Hong Kong. Patients diagnosed with RA were recruited with
physician’s diagnoses are recorded at the first clinic visit according to ICD9-CM. Inclusion criteria are 1) patients who carried
the diagnosis code of RA (ICD9-CM: 714), 2) >= 1 follow up visit after disease onset, 3) serial XR hands available ( >= 1 set)
after disease onset, 4) age >=18 at disease onset, and 5) DAS28 < 5.1. The final dataset consists of a cohort of�600 X-ray
images of hands and feet. Each X-ray image is labeled with a corresponding value for the van der Heijde Modified Sharp
score (vdH score). Our trained deep learning model analyzes a typical X-ray image in two distinct ways:

1. Classification: we partition the dataset according to the vdH value into 11 disjoint sets. Each set corresponds to images
with vdH score within a specific range. The classifier is then tasked with deciding the range of vdH values to be assigned
to a typical X-ray image;
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2. Regression: our trained model directly outputs a numerical value of the vdH score based on its analysis of a typical X-ray
image. This task is computationally harder than classification as the model predicts continuous values and therefore can be
used in disease progression analysis of X-rays collected over time.

These approaches are prefaced by preprocessing pipelines designed to take the intricacies of images into account. Our
deep learning frameworks are based on the Visual Transformer (ViT) architecture. For regression, our framework can take
prior information regarding RA severity into account, much in the same way that a physician performs annotation on an
image. Prior information is integrated into the regression framework in the form of a trained shape model.

Results:We obtained accuracies between 70-75% on the validation dataset, for the 11-bin classification problem. We also
computed the Area-Under-Curve score (AUC), which is a more accurate reflection on the robustness of our classification in
the presence of imbalanced data. We obtained an AUC of 0.8. For the regression problem, we obtain relational errors of
0.25-0.3 (computed as fractional deviation of prediction from truths), competitive with a clinician.

Conclusion: We implement deep learning frameworks to automatically assign severity scores to X-rays of bones via classi-
fication or regression. With both frameworks we show that it is possible for deep learning prognostic pipelines to be robustly
implemented and deployed for use in a conventional clinical workflow, thus paving the way for expedited prognosis and
increased quality of care for RA patients.

Disclosure: Z. Lai: None; A. Iyer: None; I. To: None; I. Lodato: None; S. Hiranandani: None; T. LAM: None; H. So:
None; L. Tam: AbbVie, 5, Amgen, 2, 5, Boehringer-Ingelheim, 2, 5, Eli Lilly, 2, GSK, 5, Janssen, 2, 5, Novartis, 5, Pfizer,
2, 5, Sanofi, 2.
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Centro Hospitalar Universit�ario Lisboa Norte, Centro Académico deMedicina de Lisboa, Lisbon, Portugal; Rheumatology
Research Unit, Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Centro Académico de
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Background/Purpose: Since the development of the EULAR recommendations for the use of imaging in large vessel vas-
culitis (LVV) in 2017, new data has emerged in the field of imaging techniques and their application in the diagnosis and
follow-up of patients with giant cell arteritis (GCA) and Takayasu arteritis (TAK).The objective of this review was to summarize
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the evidence on different imaging techniques for diagnosis, monitoring, and outcome prediction in LVV in order to inform a
EULAR task force updating the recommendations for imaging in LVV.

Methods: Systematic literature review (SLR) on studies published between 2017-2022 on ultrasound (US), magnetic reso-
nance imaging (MRI), computed tomography (CT), positron emission tomography (PET)-CT/MRI and fluorescein angiogra-
phy in patients with LVV (PROSPERO registration CRD42022360545). Eligible study designs included randomized
controlled trials and observational studies but excluded case-controlled studies. Two reviewers independently performed
data extraction, synthesis, and risk of bias assessment. For studies on diagnosis, meta-analyses were performed using data
from both the original and updated SLRwhenever possible. Pooled sensitivities and specificities were obtained by fitting ran-
dom effects models for all studies and for studies with low risk of bias separately. Meta-analyses were performed in R version
4.2.1. using the "lme4" package. The description of observations without inferences and the heterogeneity of reported data
precluded any meta-analysis for outcome prediction or monitoring.

Results: A total of 4696 references were identified. Thirty-eight studies on GCA (n=32), TAK (n=2), and GCA and TAK (n=4)
were included through the update, adding up to eighty-one studies from both SLRs. Pooled sensitivities and specificities for
US, MRI and PET-CT using a clinical diagnosis of GCA as the reference standard are depicted in table 1. No studies on the
diagnostic value of imaging techniques were found for TAK. The US evaluation of patients with suspected GCA, including
the assessment of both cranial and extracranial vessels, showed a higher pooled sensitivity (95%CI) (89% [73%-96%] vs
70% [59%-79%]) and similar specificity (95%CI) (91% [83%-95%] vs 91% [84%-94%]) compared to only including cranial
vessels. Studies on outcome prediction (n=5) and monitoring (n=10) reported change of signs of vasculitis along with dis-
ease activity and proposed composite scores comprising several vessel territories for US, MRI and PET-CT.

Conclusion: US, MRI and PET-CT revealed a good performance for the diagnosis of GCA. Assessing both cranial and
extracranial vessels with US leads to a higher pooled sensitivity with a similar pooled specificity compared to an assessment
limited to cranial vessels.

Disclosure: P. Bosch: Janssen, 6, 12, Congress fees, Pfizer, 5; M. Bond: AbbVie/Abbott, 5; C. Dejaco: AbbVie/
Abbott, 1, 5, 6, Eli Lilly, 6, Galapagos Pharma, 1, 6, Janssen, 1, 6, Novartis, 1, 6, Pfizer, 6, Sparrow, 1; C. Ponte: None;
S. Mackie: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 3, 12, Investigator, National Institute for Health
and Care Research, 5, 12, investigator on STERLING-PMR trial, funded by NIHR; patron of the charity PMRGCAuk, Pfi-
zer, 2, 6, Roche, 2, 6, 12, Support from Roche/Chugai to attend EULAR2019 in person, Sanofi, 2, 12, Investigator,
Sparrow, 12, Investigator, UCB and Novartis, 6, Vifor, 6; L. Falzon: None;W. Schmidt: AbbVie/Abbott, 2, 5, 6, Amgen,
2, 6, Bristol-Myers Squibb(BMS), 2, 6, Chugai, 2, 6, Eli Lilly, 2, GlaxoSmithKlein(GSK), 5, 6, Johnson & Johnson,

Table 1. Pooled sensitivities and specificities of diagnostic studies on GCA with clinical diagnosis as reference standard GCA, giant cell arteritis;
MRI, magnetic resonance imaging; PET-CT, positron emission tomography – computed tomography; US, ultrasound
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Background/Purpose: Studies found that individuals with pain exhibit altered thalamocortical rhythm, abnormal function,
and structural connectivity within the network. Effective treatment may relieve pain by modulating the thalamocortical cir-
cuits. We examine how remote Tai Chi mind-body exercise modulates the static and dynamic resting state functional con-
nectivity (rsFC) of thalamus subregions associated with movement, sensory and limbic systems.

Methods: Patients ≥ 50 years of age who met ACR criteria for symptomatic KOA were randomized to either a Tai Chi or
Wellness Education and attended 12 weeks of biweekly remote sessions. The clinical outcomes included WOMAC, Anxiety
and Depression, Self-efficacy and quality of life. Resting-state Functional magnetic resonance imaging (fMRI, using simulta-
neously multi-slice sequences) and high-resolution structure MRI scans were applied with a 3.0T Siemens scanner at base-
line and after intervention. We applied theCONN toolbox for seed-based static and dynamic rsFC analysis. Three thalamus
subregions (motor thalamus subregion, ventral posterolateral thalamus and mediodorsal thalamus) were used as seeds
based on parcellation of the thalamic nuclei of AAL3. A threshold of p < 0.005 voxel-wise and p < 0.05 False Discovery Rate
corrected at cluster level was applied for whole-brain analysis. Small volume correction was applied for pre-defined regions
of interest (limbic system and prefrontal cortex).

Results: Thirty-four patients were randomized and 31 completed pre- and post-MRI scans. Mean age was 66 years, 65%
female. At 12 weeks, compared to education, a significantly greater improvement in WOMAC pain score was found in the
Tai Chi group (p < 0.05). No significant differences between groups were found for other clinical outcomes. Static rsFC anal-
ysis showed that compared to Wellness education, remote Tai Chi exercise increased 1) motor thalamus subregion static
rsFC at the right cerebellum (lateral hemisphere); 2) ventral posterolateral thalamusstatic rsFC at the right cerebellum (medial
and lateral hemisphere); 3) mediodorsal thalamus static rsFC at the bilateral cerebellum (medial and lateral hemisphere). Tai-
Chi decreased 1) motor thalamus subregion static rsFC at the bilateral dorsal anterior cingulate cortex (dACC) and right
amygdala/hippocampus; 2) ventral posterolateral thalamus static rsFC at the right lateral and orbital prefrontal cortex, bilat-
eral dACC/mid-cingulate cortex, and right hippocampus; 3) mediodorsal thalamus static rsFC at bilateral temporal gyrus/
uncus/amygdala/hippocampus. Dynamic rsFC analysis showed that compared to Wellness education, remote Tai Chi
decreased 1) motor thalamus subregion dynamic rsFC at the left rACC/medial prefrontal cortex (mPFC), and bilateral cere-
bellum; 2) ventral posterolateral thalamus dynamic rsFC at the bilateral rACC/mPFC, primary motor and premotor cortex and
middle temporal gyrus. No significant findings when using the mediodorsal thalamus as a seed.

Conclusion:Our results suggest that remote Tai Chi canmodulate the functional connections between the thalamus-cerebellum
and thalamus-limbic systems in individuals with KOA, and can reduce theconnectivityvariability betweenthese regions.
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Background/Purpose: Inflammatory rheumatic diseases (IRD) are associated with interstitial lung disease (ILD). High-
resolution Computer Tomography (HRCT) is recommended as goldstandard in the detection of IRD-ILD. The main HRCT-
pattern included ground-glass opacities (GGO), non-specific interstitial pneumonia (NSIP), usual interstitial pneumonia
(UIP), granuloma and cryptogenic organizing pneumonia (COP). Further, bronchoalveolar lavage (BAL) can be used to eval-
uate pulmonal cell pattern. The aim of this study was to evaluate HRCT pattern at the onset of IRD-ILD and to correlate the
HRCT pattern to immunological BAL pattern.

Methods: The study includes 61 patients (connective tissue disease n=39, myositis n=9, vasculitis n=10 and rheumatoid
arthritis n=3) with newly diagnosed IRD and evidence of ILD on HRCT. In addition to HRCT, immunological BAL was per-
formed. The American Thoracic Society Clinical Practice Guideline were used to define BAL pattern with lymphocytic cellular
pattern ( >15% lymphocytes), neutrophilic cellular pattern ( > 3% neutrophils), eosinophilic cellular pattern ( >1% eosinophils)
and unspecific cellular pattern. No patient received any immunosuppressive therapy.

Results: For the total study cohort, the main HRCT pattern were NSIP (44.3%) and GGO (31.3%), followed by UIP (14.8%),
granuloma (4.9%) and COP (3.3%). BAL pattern showed the following distribution: 37.7% lymphocytic cellular pattern,
27.9% neutrophilic cellular pattern, 18.0% eosinophilic cellular pattern and 16.4% unspecific cellular pattern. Concerning
GGO, the main BAL pattern was lymphocytic cellular pattern (47.4%), whereas neutrophilic cellular pattern (37.0%) and lym-
phocytic cellular pattern (25.9%) were the dominant pattern in NSIP. UIP revealed the following BAL pattern: lymphocytic
cellular pattern 55.6%, neutrophilic cellular pattern 33.3% and unspecific cellular pattern 11.1%.

Conclusion:GGO in HRCT is associated with the occurrence of a lymphocytic pattern in BAL, whereas in NSIP and UIP pattern
the lymphocytic and neutophilic pattern is equally expressed. Based on the data, a further leading evaluation should be made
with regard to the therapeutic options (anti-inflammatory and / or anti-fibrotic therapy) as well as the prognosis of IRD-ILD.

Disclosure: t. Hoffmann: None; M. Förster: None; P. Oelzner: None; C. Kroegel: None; U. Teichgräber: None;
D. Renz: None; J. Böttcher: None; C. Schulze: None; G. Wolf: None; M. Franz: None; A. Pfeil: None.
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Background/Purpose: The presence of subchondral cysts in patients with rheumatoid arthritis (RA) has long been recog-
nised. The concept of geodes used in geology would be the best terminology used to name the latter. In this asessment,
we aimed to determine the frequency, distribution and characteristics of geodes in the radius in RA patients in a biologic dis-
ease modifying anti-rheumatic drug (bDMARD) cohort.

Methods: The HUR-BIO database was established in 2005, 2355 RA patients were registered as of January 2023. Anterior-
posterior standard hand X-rays of the first 500 patients in HUR-BIO who had at least one hand X-ray were evaluated. The
most recent hand X-ray of the patients was evaluated. From 500 patients in 28 (5.6%) patients, the presence or absence
of subchondral cysts on radiographs could not be determined. 24 (4.8%) patients had cystic-erosive changes in the radius,
but these patients were not included in the analysis because the bone integrity of the radius cortex was compromised. The
localisation and size of the geodes, the distance from the distal part of the radius, the distance from the geodes to the radius,
and the distance between the radius and the carpal bone were measured. The distance between the radius and scaphoid
and the distance between the radius and lunate bone were measured at the narrowest point (Figure 1). Involvement of the
carpal bones was evaluated according to the modified Larsen score. Demographic, clinic characteristtics were assessed
and compared between patients with and without goedes.

Results: Goedes were found in 63/448(14.1%) of these patients. Mean (SD) years of age at the time of hand x-ray was 54.4
(12.4) and 51.1 (12.9) in with/out goedes, respectively In the comparison of patients with/out goedes, there were differences
in terms of male gender and anti-CCP positivity and disease duration. Larsen score in carpal bones was worse in patients
with subchondral cysts (Table 1). A total of 98 cysts were found in 63 patients; 8 (12.6%) unilateral single cyst 37 (58.7%),
unilateral double cyst 14 (22.2%), bilateral 12 (19.0%). The dominant cyst on the right was found in 40 patients and the sec-
ond cyst in 14 patients, while the dominant cyst on the left was found in 35 patients and the second cyst in 9 patients. The
distribution of sclerosis around these cysts was as follows; absent 4 (4.1%), mild 59 (60.2%), moderate 33 (33.7%), marked
2 (2.0%). The mean (SD) distance between the upper end of the cyst and the radius was 1.7 (0.67) mm. In 26 patients with
multiple cysts, anti-CCP antibody positivity was more frequent (90.0% vs 64.3%, p=0.043), and Larsen score of grade 2 or
higher was more frequent (92.3% vs 67.6%, p=0.020) Patients with subchondral cysts larger than 50 mm2 were more fre-
quently male (64.7% vs 21.7%, p=0.001), smoking was more frequent (76.5% vs 43.2%, p=0.020).(Table 2).

Conclusion: In a cohort of RA patients who were required to use bDMARD, geodes were found in the radius in 14% of
patients. These cysts were, usually single but bilateral in one-fifth of the patients. The relation between the diameter and
number of geodes, anti-CCP positivity and gender suggests that these patients may represent a subgroup with a more ero-
sive course.
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Table 1. Characteristics of patients with and without geodes in the radius
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Table 2. Differences in patient and clinical characteristics according to goedes count and size

Figure. Schematic representation of measurements
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Background/Purpose: Costotransverse joint ankylosis in radiographic axial spondyloarthritis (r-axSpA) patients was mea-
sured. Furthermore, the association between syndesmophyte progression assessed by CT syndesmophyte score (CTSS)
and facet, costovertebral, and costotransverse joints ankylosis were evaluated.

Methods: Whole spine CT images taken at baseline and at 2-year follow-up were used to calculate the CTSS of vertebral
body. In addition, ankylosis of the facet/costovertebral/costotransverse joints was scored. CTSS (range, 0–552) and facet
joint ankylosis (range, 0–46) were assessed at 23 vertebral units. Costovertebral joints at T1–T12 (range, 0–48) and costo-
transverse joints at T1–T10 (range, 0–20) were also assessed. Intraclass correlation coefficients (ICC) were calculated to
determine inter-reader reliability. Odds ratios (OR) was calculated to identify associations between syndesmophyte progres-
sion and baseline status of other joints.

Results: Fifty patients with r-axSpA were included. Reader 1 identified C7–T3 (facet joints), T5–T7 and T12 (costovertebral
joints), and T8–T9 (costotransverse joints), as common sites of ankylosis at baseline and at 2-year follow-up. The ICCs for
facet, costovertebral, and costotransverse joints at baseline were 0.876 (95% confidence interval [CI] 0.782–0.930), 0.952
(95%CI, 0.915–0.973), and 0.753 (95%CI, 0.564–0.860), respectively. Multivariate logistic regression analysis revealed that
the OR of baseline costovertebral and costotransverse joint ankylosis for predicting CTSS progression was 4.644 (95% CI,
2.295–9.398) and 1.524 (95% CI, 1.036–2.244), respectively.

Conclusion: Costotransverse joint ankylosis in r-axSpA patients can be measured semi-quantitatively on whole spine CT,
and ankylosis of the costotransverse joints predicts progression of syndesmophytes.
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Distribution of ankylosed facet joints (A), costovertebral joints (B), and costotransverse joints (C) at baseline and at the 2 year follow-up (the number
inside each cell is a percentage).

3735



Disclosure: H. Min: None; S. Kim: None; H. Kim: None; S. Lee: None; S. Lee: None.

Abstract Number: 1887

Total-body PET Quantitative Biomarkers Reveal Key Differences in
Enthesitis Between Rheumatoid and Psoriatic Arthritis Patients

Dario Mazza1, Siba Raychaudhuri2, Yasser Abdelhafez1 and Abhijit Chaudhari3, 1University of California Davis,
Sacramento, CA, 2UC Davis, School of Medicine/ VA Medical Center, Sacramento, Davis, CA, 3UC Davis School of
Medicine, Sacramento, CA

Representative CT images showing costotransverse, costovertebral, and facet joint abnormalities. (A) Bilateral ankylosis of costotransverse joints
(white arrow), (B) ankylosis of costovertebral joints on the right side (white arrow), (C) erosion of the bilateral costovertebral joints (white arrow),
(D) syndesmophytes on the bilateral costovertebral joints (white arrow), (E) bilateral facet joint ankylosis.
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Background/Purpose: To evaluate the ability of total-body PET (TB-PET) biomarkers to quantify enthesitis in Psoriatic (PsA)
and Rheumatoid Arthritis (RA). We hypothesize that objective characterization of specific disease domains will allow PET to
reliably distinguish between these two conditions and add to current understanding of their in-vivo pathologies.

Methods: As part of an ongoing study using TB-PET to study autoimmune inflammatory arthritis, we present results of
39 patients (N = 15 with RA and N = 24 with PsA). Participants underwent an ultra-low dose TB-PET/CT scan using the
[18F]FDG radiotracer at a single timepoint. Thirty-eight entheses per participant were evaluated on PET images, matching
those from the Leeds Enthesitis Index (LEI), Maastricht Ankylosing Spondylitis Enthesis Score (MASES), Spondyloarthritis
Research Consortium of Canada (SPARCC), Berlin (Major), San Francisco, and 4-point enthesitis measures1.

Each enthesis was graded on a Likert scale (0-3) and the maximum Standardized Uptake Value (SUVmax) was recorded.
Summed Likert scale scores and summed SUVmax across all entheses assessed and their average was used to compare
between groups. The number of active entheses (scored 2 or more) were counted and compared between groups. Differ-
ences between groups were assessed via Mann Whitney U-tests. Receiver operating characteristic (ROC) curves were pro-
duced to assess the diagnostic potential of these metrics.

Results: The total number of PET-positive entheses was higher in participants with PsA (8.83 ± 5.1) compared to RA (4.25
± 2.7, p < 0.05). Across all the 38 entheses sites, there was a significant difference in both summed Likert scale scores and
summed SUVmax between groups (p < 0.01), as can be seen in Figure 1. The same metrics assessed for the LEI subset
showed no difference between the groups. They did show significant differences for the MASES and SPARCC groupings
of entheses (p < 0.05) (Table 1). ROC analysis showed that both summed scores for entheses can perform acceptably as
binary classifiers. The best performing measures were those utilizing the San Francisco entheses sites and achieved AUC

Figure 1: (A) Summed Likert grading of active entheses sites for PsA and RA participants; (B) Summed SUV max of active sites in PsA and RA
participants.
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values of 0.76 (95% CI 0.63-0.90)and 0.79 (95% CI 0.63-0.91) for summed scores and summed SUVmax, respectively, fol-
lowed closely by all entheses sites (0.76, 0.78), MASES (0.74, 0.75), and SPARCC (0.71, 0.72). Summed Likert grades and
summed SUVmax performed less well and poorly on the 4-point (0.69, 0.69) and LEI (0.56, 0.58) subsets, respectively.

Conclusion: Our results demonstrate that PET measures can be used to quantify and characterize specific disease
domains in autoimmune arthritis. Higher and more frequent uptake in the entheses of PsA patients confirms enthesitis as
a core feature of PsA that can potentially distinguish it from RA. Different performance of the various site groupings according
to the established enthesitis measures highlight the need for in-depth evaluation of these measures against the standard
clinical evaluation and possibly other imaging modalities.

Disclosure: D. Mazza: None; S. Raychaudhuri: AbbVie, 2, 5, 6, Amgen, 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 5, 6, Jans-
sen, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, SUN Pharma, 2, 5, 6, UCB, 2, 5, 6; Y. Abdelhafez: None;
A. Chaudhari: None.
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Background/Purpose: In a recent study, the low specificity of Dual-Energy CT (DECT) has raised concerns due to the fre-
quent occurrence of pseudo lesions, also referred to as clumpy artifacts, result in inaccurate discrimination from true mono-
sodium urate (MSU) crystals due to their small size and overlapping image findings. This clinical impact is significant since a

Table 1: Summary of the differences in PET metrics between RA and PsA participants for each subset of entheses assessed. In all cases, PsA
patients had higher average scores. Statistically significant results are shown in bold.
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Figure 1. Applying deep learning to distinguish pseudo lesion and true monosodium urate (MSU) deposit. (a) In 3D DECT, there are pseudo lesions
that appear as scattered green color foci at the hindfoot. Note that this patient obtains CT for fracture evaluation. (b) 3D DECT from gouty patients
shows multiple patches of green color foci at the mid and hind foot. The green color from (a) and (b) are difficult to distinguish. (c) Final ROI labeling
for deep learning.

Figure 2. Confusion matrices and ROC curves of VGG16 architecture with Global Average Pooling (GAP) for differentiating between tophus and
artifact instances on a per-region of interest (RoI) basis. The top pair (a) of matrices and curves corresponds to the classification model trained
on the small-area dataset. The middle pair (b) represents the results for the medium-area dataset, while the bottom pair (c) displays the outcomes
for the large-area dataset.

3739



positive image finding on DECT is assigned a score of four, which accounts for half of the threshold according to the 2015
EULAR/ACR classification guideline.

The objective of this study is to assess the efficacy and accuracy of machine learning algorithms in distinguishing pseudo
lesion from true MSU crystals in DECT imaging.

Methods: This study presents a comprehensive analysis of 18,958 regions of interest (ROIs) extracted from the green color
foci of Dual-energy CT (DECT) scans obtained from 47 individuals diagnosed with gout and 27 gout-free controls. The ROIs
were meticulously categorized into three size groups: small (n=4,911), medium (n=11,419), and large (n=2,628). As we con-
ducted our analysis, we employed a two-step approach for the classification of tophus/artifacts, both on a per-lesion basis
and on a per-patient basis. For the per-lesion classification, a convolutional neural network (CNN) model based on the
VGG16 architecture with Global Average Pooling (GAP) was utilized. This model was trained using a 6-fold cross-validation
scheme, where the dataset was divided into six subsets. To perform the classification on a per-patient basis, a Support Vec-
tor Machine (SVM) approach was employed and trained five times using cross-validation training folds. The performance of
the models was evaluated using area under the receiver operating characteristic curve, sensitivity, specificity, positive pre-
dictive value, and negative predictive value.

Results: The sensitivity and specificity of the deep learning algorithm, VGG16 with GAP, for different sizes of ROIs were as
follows: for small-sized ROIs, the sensitivity was 81.5% (95% CI, 95.3-96.8%) with a specificity of 96.1% (95% CI,
95.3-96.8%); for medium-sized ROIs, the sensitivity was 82.7% (95% CI, 81.7-83.7%) with a specificity of 96.1% (95%
CI, 95.5-96.6%); and for large-sized ROIs, the sensitivity was 91.8% (95% CI, 90.6-93.0%) with a specificity of 86.9%
(95%CI, 83.2-90.0%). The DL algorithm exhibited accuracies of 88.5% for small-sized ROIs, 88.6% for medium-sized ROIs,
and 91.0% for large-sized ROIs. In the per-patient analysis, the SVM approach demonstrated a sensitivity of 87.2%, a spec-
ificity of 100%, and an accuracy of 91.8% (95% CI, 83.1-96.9%) in distinguishing between patients with gout and gout-free
controls.

Conclusion: By applying deep learning algorithms, DECT shows impressive diagnostic performance by distinguishing the
green color foci of DECT scans from pseudo lesions and tophi, leading to enhanced specificity even with small-sized green
color lesions. Deep learning algorithms offer comprehensible and unequivocal approaches in DECT, allowing for precise and
unmistakable diagnoses of gout.

Disclosure: W. Yoo: None; E. Park: None; D. Lee: None; R. Casto-Zunti: None; Y. Choi: None.

Figure 3. Confusion Matrix and ROC curve of Support Vector Machine (SVM) or distinguishing between gout and control cases on a per-
patient basis
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Background/Purpose: Giant cell arteritis (GCA) is the most prevalent type of primary systemic vasculitis among individuals
aged 50 and above. Imaging techniques such as ultrasound (US), magnetic resonance imaging (MRI), and {18F}-
fluorodeoxyglucose positron emission tomography (PET-CT) have emerged as crucial diagnostic tools due to their non-
invasive nature, higher sensitivity and availability compared to temporal artery biopsy (TAB) and angiography.

The purpose of this study is to evaluate the effectiveness of an algorithm based on imaging techniques in the diagnosis of
GCA. Additionally, it seeks to assess the potential reduction in costs and unnecessary investigations during the diagnostic
process.

Methods: The project consists of two phases. The first phase involved a retrospective analysis of a cohort suspected of hav-
ing GCA, derived from outpatient consultations (OC) and hospitalizations in a tertiary hospital’s Rheumatology department
(February 2021-December 2022). A diagnostic evaluation was conducted using clinical criteria and imaging techniques

Figure 1. Proposed algorithm for the study of large vessels vasculitis
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(US, PET-CT, TAB). US examinations were performed according to a standardized protocol within the Rheumatology ser-
vice. In the second phase, the proposed diagnostic algorithm (Figure) was retrospectively applied, and the results were com-
pared with the pre-algorithm phase. All patients provided their consent for participation.

Results: The study included 40 patients (80% women, n=32; 20% men, n=8), with a mean age of 72.55. All patients had
clinical suspicion and 100% underwent US examinations with findings suggestive of GCA in 10 individuals (25%). TAB
was performed in 9 patients (22.5%) and 3 of them (7.5%) had compatible results. PET-CT was conducted in 30 (75%) with
conclusive results observed in 13 cases (32.5%). A final diagnosis of GCA was established in 16 patients (40%): clinical cri-
teria + US in 1 patient (6.25%); clinical criteria + US + PET-CT in 8 (50%); clinical criteria + US + PET-CT + TAB in 7 (43.75%)
(Table). Notably, among the 6 patients admitted to the hospital, 5 presented with initial clinical manifestations of anterior
ischemic optic neuritis (AION). Within the diagnosed group, 10 individuals received corticosteroid treatment for at least
5 days prior to undergoing imaging techniques. Retrospective application of the algorithm to 8 patients (20%) with compat-
ible US findings indicated that no further investigations would have been necessary (TAB + PET-CT in 5 patients and PET-CT
alone in 3). Consequently, a total of 13 unnecessary supplementary tests could have been avoided. The maximum cost per
patient amounted to €1117 (PET-CT €997, US €70, TAB €50). Implementation of the algorithm could have resulted in cost
savings of €8176 and reduced iatrogenesis in this subgroup.

Conclusion: The utilization of an algorithm represents a practical and applicable tool in the diagnostic process of GCA. US
serves as a valuable screening method in the initial evaluation, effectively reducing costs and redundant investigations in
patients with compatible results and a high clinical suspicion. In cases where both clinical criteria and US findings are nega-
tive, it aids in excluding GCA as a diagnosis.

Table. Clinical variables, complementary tests, diagnosis and treatment. AION= Anterior ischemic optic neuritis; PET-CT= positron emission
tomography; TAB= Temporal artery biopsy; US=ultrasound; GC=glucocorticoids
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Background/Purpose: PET/CT is a highly sensitive and specific test for diagnosing PMR.(1) This study investigated the util-
ity of 18F-FDGwhole body PET/CT in patients presenting with atypical clinical features and tested the performance of a novel
artificial intelligence (AI) algorithm to simplify PMR diagnosis.

Methods: PET/CT reports from January 2015 to current were searched for findings suggestive of PMR using natural lan-
guage processing. The scanned medical record of each identified case was reviewed to determine the final clinical diagno-
sis. Required criteria per the 2012 EULAR/ACR PMR Classification Criteria(2) (age ≥50 years, bilateral shoulder aching and
abnormal CRP +/ ESR) were recorded, with patients not meeting these considered "atypical". Qualitative and semi-

Table 1: Frequency and 18F-FDG avidity of key musculoskeletal site abnormalities in atypical compared with typical PMR patients.
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quantitative (SUVmax) PET/CT scores of steroid-naïve atypical PMR patients were compared with an existing typical steroid-
naïve PMR population. Differences in 18F-FDG avidity (mean SUVmax) were examined at key musculoskeletal sites. The per-
formance of a ResNet50 AI model trained on PET/CT images of typical PMR and large joint arthritis patients was tested on
the atypical PMR cohort. GradCam maps were employed to cross-check the AI’s focus on characteristic PMR-involved
anatomical regions.

Results: 225 PET/CT reports were retrieved from >38,000 scans, with 121 patients possessing a final clinical PMR diagno-
sis. 17 steroid-naïve atypical patients were compared with 35 steroid-naïve typical cases. Mean CRP (10.1±20.9 cf. 44.0
±32.9 [p=0.0002]) and ESR (11.5±7.2 cf. 49.3±29.6 [p=0.0001]) were lower in the atypical group, but the frequency of
abnormalities at key musculoskeletal sites was similar (Table 1). A statistically significant difference (p < 0.05) in mean SUV-

max was detected between the groups at every musculoskeletal site analyzed. When the novel AI-trained model was tested
on PET/CT images of atypical patients, 16/17 were identified as positive for a PMR diagnosis. Figure 1 provides a GradCam
map example in an atypical PMR case.

Conclusion: PMR patients with atypical clinical features exhibit the same PET/CT abnormalities as typical cases, but
affected musculoskeletal sites are less 18F-FDG avid. This distinctive imaging pattern can be harnessed by AI technology
to facilitate PMR diagnosis in challenging clinical scenarios.

References:
1. Owen CE, Poon AMT, Yang V, McMaster C, Lee ST, Liew DFL, et al. Abnormalities at three musculoskeletal sites on
whole-body positron emission tomography/computed tomography can diagnose polymyalgia rheumatica with high sensitiv-
ity and specificity. Eur J Nucl Med Mol Imaging. 2020. 2. Dasgupta B, Cimmino MA, Kremers HM, Schmidt WA, Schirmer M,
Salvarani C, et al. 2012 Provisional classification criteria for polymyalgia rheumatica: a European League Against Rheuma-
tism/American College of Rheumatology collaborative initiative. Arthritis Rheumatol. 2012;64(4):943-54.

Disclosure: E. Martin: None; C. McMaster: None; S. Rowson: None; V. Yang: None; A. Poon: None; B. Liu: None;
J. Leung: AbbVie, 1, 6, Eli Lilly, 1, 6, Novartis, 6; A. Scott: None; D. Liew: None; C. Owen: AbbVie/Abbott, 1, 6, Jans-
sen, 6, Novartis, 6.

Figure 1: An example GradCam map highlights areas of the PET/CT image that contributed to a positive PMR diagnosis. This patient had bilateral
shoulder and posteromedial knee symptoms – the GradCam map shows high intensity in these regions.
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Background/Purpose: Entheseal bone changes occur in a substantial proportion of psoriasis patients [1] and are associ-
ated with an increased risk of developing psoriatic arthritis (PsA) [2].Herein, we aimed to investigate the effect of
phosphodiesterase-4 inhibition by apremilast on entheseal bone changes in psoriasis patients with a high-risk profile for
developing PsA.

Table 1: Baseline and demographic characteristics. BSA: Body Surface Area; csDMARD: conventional synthetic Disease Modifying Antirheumatic
Drug; PASI: Psoriasis Area and Severity Index; PhGA: Physician’s Global Assessement of disease activity; SD: Standard deviation; SJC66: Swol-
len Joint Count 66; TJC68: Tender Joint Count 68; VAS: Visual Analogue Scale.
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Methods: Epos (Early PsA on treatment strategy) is a prospective, single-arm, interventional, open-label, single-center
phase 4 trial (EUDRACT 2018-000335-27) in psoriasis patients with an increased risk of transition to psoriatic arthritis
(PsA). Participants had to have (i) mild to moderate psoriasis, (ii) arthralgia and (iii) subclinical inflammatory changes assessed
by hand MRI and/or high-resolution CT. Patients with any present or past signs of PsA (arthritis, dactylitis, enthesitis, axial
involvement) as well as previous treatment with biological or targeted-synthetic DMARDs were not allowed to participate.
Participants received apremilast 30 mg twice daily over 24 weeks. To assess the effect of apremilast on entheseal bone
changes high-resolution CT scans of the entheseal areas of metacarpal finger joints were conducted at baseline and week
24. At the entheseal areas, peripheral volumetric bone mineral density (vBMD), bone microstructure and structural entheseal
lesions were assessed. Clinical response and safety were monitored.

Results: 20 patients (50 [SD 11.6] years; 9 women) with a duration of skin psoriasis of 18.6 [SD 12.8] years were included
(table 1). At week 24, skin disease significantly improved (Psoriasis Area and Severity Index: from 10.9±6.7 at baseline to
5.2±6.6 at week 24) as well as arthralgia (VAS: from 30.1±23.3 at baseline to 22.4±26.7 at week 24) (table 2). Tender joint
count 68 and tender enthesis count also declined over 24 weeks of treatment (3.2±3.4 at baseline vs. 0.8±1.8 at week
24 and 1.6±2.7 at baseline vs. 0.5±0.9 at week 24, respectively) (table 2). No significant progress was found for entheseal
cortical vBMD (baseline: 699.3±92.7 mg HA/cm3vs. week 24: 701.8±97.6 mg HA/cm3, p=0.523) and entheseal cortical
thickness (0.4±0.1 mm vs. 0.4±0.1 mm, p=0.323) (table 2). Accordingly, no progression was detected in structural enthe-
seal lesions. No new safety signals with apremilast treatment were observed.

Conclusion: Apremilast leads to early disease interception by improving skin disease and arthralgia and halting progression
of entheseal bone changes in psoriasis patients at risk for the transition to PsA. Larger studies with longer follow-up periods
are needed to validate these findings.

Disclosure: D. Simon: Janssen, 5; I. Minopoulou: AbbVie/Abbott, 6; S. Bayat: EI Lilly, 5; K. Tascilar: None;M. Yalcin
Mutlu: None; F. Fagni: Eli Lilly, 6, Galapagos, 6, Novartis, 6; G. Schett: None; A. Kleyer: None.

Table 2: HR-pQCT and clinical outcomes at baseline and week 24. BSA: Body Surface Area; PASI: HR-pQCT: High-Resolution peripheral Quan-
titative Computed Tomography; Psoriasis Area and Severity Index; PhGA: Physician’s Global Assessement of disease activity; SD: Standard Devi-
ation; TJC68: Tender Joint Count 68; VAS: Visual Analogue Scale; vBMD: volumetric Bone Mineral Density.
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Sacroiliac Bone Marrow Oedema on Postpartum MRI Does Not Result in
Significant SpA-like Structural Lesions: Results of a 5-year Follow-
up Study
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Background/Purpose: Sacroiliac bone marrow oedema (BMO) on MRI, immediately after childbirth, has been observed in a
large proportion of postpartum women and appears to be a transient phenomenon. Although generally attributed to mechan-
ical stress, these postpartum BMO lesions bear a striking resemblance to the inflammatory lesions seen in axial spondyloarthri-
tis (axSpA). In axSpA, active inflammatory lesions are likely to progress to structural lesions, particularly fat metaplasia and
erosions. It is not known whether the same is true for mechanical stress-induced BMO. To assess the long-term evolution of
postpartum BMO and the potential development of axSpA-like structural lesions, we performed a 5-year follow-up ofour pro-
spective study on sacroiliac MRI lesions in healthy women following an uncomplicated vaginal delivery.

Methods: Seventeen (48.6%) of the original 35 participants underwent a new MRI of the sacroiliac joints (MRI-SIJ) approx-
imately 5 years after delivery. Structural lesions (fat metaplasia, erosions, sclerosis, (partial) ankylosis) and BMOwere scored
by three well-trained, calibrated readers using the Spondyloarthritis Research Consortium of Canada (SPARCC) scoring
system. Agreement with the Assessment of SpondyloArthritis international Society (ASAS) MRI definition of sacroiliitis was
assessed. Baseline MRI images were re-evaluated, and compared with the 5-year follow-up MRI data. Demographic, clini-
cal, and obstetric data were updated.

Results: The overall prevalence of fat metaplasia, erosions and sclerosis on baseline and 5-year MRI images was low. No
ankylosis was found. Scores for fat metaplasia and erosions did not change significantly between the two time points. A
numerical increase in sclerosis score at year 5 was seen in only3 of 17 subjects, all of whom had BMO after delivery. As
expected, there was a significant decrease in BMO from baseline to year 5. Six of the 17 subjects (35%) still had BMO at the
5-year follow-up MRI-SIJ,3 of whom met the ASAS definition of sacroiliitis. No deep or intense BMO lesions were observed.

Conclusion: In postpartum women, nosignificant development of axSpA-like structural MRI lesions was observed 5 years
after delivery. These results support the hypothesis that transient mechanical stress-induced sacroiliac BMO, while resem-
bling axSpA on MRI,does not evolve into chronic structural lesions.

Disclosure: D. Liesbet: None; G. Varkas: AbbVie/Abbott, 1, 2, 5, 6, Eli Lilly, 6, Novartis, 6, UCB, 1, 2, 6;M. de Hooge:
UCB, 6; A. De Craemer: None; N. Herregods: None; L. Jans: None; P. Carron: AbbVie/Abbott, 2, 6, Bristol-Myers
Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Merck/MSD, 2, 5, 6, Novartis, 2, 6, Pfizer, 2, 5, 6, UCB,
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Pfizer, 2, 6, UCB Pharma, 2, 6.
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Monod, Le Havre, France, 15Université Libre de Bruxelles, Bruxelles, Belgium, 16Department of Internal Medicine, Centre
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Background/Purpose: VEXAS syndrome (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) is anautoinflamma-
tory syndrome caused by somatic mosaicism in the UBA1 gene. [18F]-FDG-PET/CT is often performed during the diagnostic
workup of patients with VEXAS syndrome, but the abnormalities that may be detected with this imaging examination are not
well described.

Methods: We performed a retrospective multicenter study in France and Belgium. Patients with confirmed VEXAS syn-
drome, defined by the presence of an autoinflammatory syndrome and detection of a pathogenic UBA1mutation, who
underwent at least one [18F]-FDG-PET/CT were considered eligible. Data on the clinical presentation, laboratory results,
genetic analyses, and [18F]-FDG-PET/CT imaging results were collected using a standardized form. In an exploratory analy-
sis, the observed abnormalities were compared according to the clinical disease activity status and the VEXAS syndrome
clusters as previously defined by Georgin-Lavialle et al. (Br J Dermatol 2022;186:564–74).

Results: A total of 106 [18F]-FDG-PET/CT scans were performed in 57 VEXAS patients. All patients were male and had a
median age of 71 (IQR, 66-76) years at symptom onset and 75 (IQR 69-79) years at diagnosis. The most frequent clinical
manifestations included cutaneous lesions (86%), fever (79%), arthralgia or arthritis (68%), pulmonary manifestations
(46%), ear or nose chondritis (37%), and venous thrombo-embolism (33%). Only 29% of scans were performed before treat-
ment for VEXAS, as the majority of patients received corticosteroids (66%) and/or other immunosuppressive treatments
(40%) at the time of imaging. Patients most commonly had increased FDG uptake in the bone marrow (82%), lymph nodes
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(54%), lungs (37%), and spleen (30%). Less frequently, patients had hypermetabolism in the pleura (18%), nose or ear car-
tilage (9%), joints (5%), and pericardium (2%). Increased arterial FDG uptake was identified in 12% of patients, including aor-
tic involvement (5%) and asymmetric artery involvement (9%). Significantly more abnormalities were detected by [18F]-FDG-
PET/CT in VEXAS patients with active disease (median 3 [IQR 2-4]) compared to those in clinical remission (median 1 [IQR
1-2]) (P < 0.001). However, abnormal FDG uptake often remained present in patients who were considered to be in clinical
remission, particularly in the bone marrow (70%), lymph nodes (35%), lungs (20%), and arteries (10%). When comparing
those with active disease according to the VEXAS syndrome clusters, we observed a trend towards more abnormalities in
the inflammatory cluster (n=17; median 3 [IQR 2-5]) and the hematological/myelodysplasia cluster (n=24; median 3 [IQR
2-4]), compared to the mild-to-moderate cluster (n=7; median 1 [IQR 1-4]) (P=0.09).

Conclusion: We report on [18F]-FDG-PET/CT imaging results among patients with VEXAS syndrome. Although zones of
abnormal FDG uptake occurred frequently in VEXAS syndrome, the abnormalities were mostly non-specific. More abnor-
malities were detected among those with active disease, but bone marrow hypermetabolism in particular often persisted
in those considered to be in remission, suggesting subclinical disease activity.

Disclosure: A. Betrains: None; V. Jachiet: None; Y. Dieudonne: None; J. Dion: None; E. Lazaro: None; C. De Mor-
euil: None; S. Ardois: None; S. Grosleron: None; J. Arlet: None; C. Durel: None; L. Delaval: None; S. Audia: None;
C. Golden: None; B. Nicolas: None; V. Langlois: None; A. Perlat: None; F. Vandergheynst: None; T. Moulinet: None;
M. Samson: ARGENX, 2, Boehringer-Ingelheim, 2, CHUGAI, 2, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2, NOVARTIS,
2, 5; D. Blockmans: None; O. Kosmider: None; S. Georgin-Lavialle: None; A. Mekinian: None; B. Terrier: AstraZe-
neca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.
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Background/Purpose: Bone marrow lesions (BML) are an important scoring feature on magnetic resonance imaging (MRI)
of knee osteoarthritis (OA), and their presence in certain anatomical locations may be more closely related to various clinical
measures than in others. At the same time, anatomical location may impact BML scoring reliability. The Knee Inflammation
MRI Scoring System (KIMRISS) scores BML from fluid-sensitive sagittal MRI1. Readers place ready-made overlays onto
scorable portions of the femur, tibia, and patella, demarcating medial, intercondylar, and lateral knee compartments. These
overlays divide each scorable region into smaller grid squares which are evaluated for presence of BML on each slice. We
aimed to evaluate 3-dimensional patterns of regional variation in inter-rater reliability for BML within these sagittally-placed
KIMRISS grid elements when divided into subsections across the coronal plane. This granular analysis serves as a precursor
to further study of the relationship of precise BML location to clinical measures and outcomes, as reliable data is required to
ensure validity of such analyses.
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Methods:MRI from 61 patients in the Osteoarthritis Initiative (OAI) dataset were scored by 8 trained readers using KIMRISS.
Each grid overlay region in the femur and tibia (14 and 10 regions, respectively) was divided into 6 equal subregions medially
to laterally, excluding the intercondylar region.We calculated an overall 8-reader interclass correlation coefficient (ICC) for
each subregion and generated a 3D segmentation model of the knee to visualize variation in ICCs.

Results: Before any subdivision in the coronal plane, ICCs ≥ 0.70 were achieved in 61% of grid regions (Figure 1). Highest
reliability was found trochlear region of the femur (ICCs 0.84-0.90), while lowest ICCs occurred in a small interior region of
the femur [mean (SD) ICC=0.49 (0.26)] and the two posteriormost tibial regions [mean (SD) ICC=0.41 (0.26) and 0.31
(0.33)]. After further subdividing regions medially to laterally, highest overall reliability amongst all KIMRISS grid squares
occurred in the central slices of the lateral compartment of the femur (median ICC=0.72) and the innermost slices of the
medial compartment of the tibia (median ICC=0.42). (Figure 2, Table 1). Lowest overall reliability occurred in the central slices
of the medial compartment of the femur (median ICC=0.15) and the medialmost slices of the medial compartment of the tibia
(median ICC= 0.28)

Conclusion: While reduced ICCs are to be expected across the board in subdivided scoring regions compared to larger
summed regions, this analysis highlights differences in inter-rater reliability over 3 dimensions of the knee. Any analysis of
the relationship of clinical variables to precise BML location should consider the degree of scoring reliability at the scoring
locations entered into the model. Certain regions may need to be excluded or enlarged to achieve inter-rater consistency.

Disclosure: S. Wichuk: None;W. Maksymowych: AbbVie, 2, 5, 6, BMS, 2, 6, Boehringer-Ingelheim, 2, CARE Arthritis
Ltd, 4, CARE Arthritis Ltd., 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, Novartis, 2, 5, 6, Pfi-
zer, 2, 5, 6, UCB, 2, 5, 6; J. Paschke: None; A. Hareendranathan: None; J. Jaremko: None.

Figure 1. KIMRISS grid region labels with 8-reader mean ICC from baseline knee MRIs from the Osteoarthritis Initiative dataset (n=61).
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Figure 2. 3-D Heat Map of Femoral and Tibial BML scoring reliability in KIMRISS Grid squares when subdivided into 6 compartments laterally to
medially, excluding intercondylar region.

Table 1. Median (IQR) 8-Reader ICC among all KIMRISS femoral and tibial subregions when divided into compartments in coronal plane.
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Background/Purpose: Patients with Rheumatoid Arthritis (RA) are at increased risk of cardiovascular disease (CVD).
Despite multiple CVD risk tools available, reliability to RA population is limited as they might not fully incorporate the unique
risk factors faced by this population cohort. Studies have shown a direct correlation between RA disease severity and
increased prevalence of CVD risk factors like diabetes and arthrosclerosis. [1,2] Based on these findings, we can expect
an adequate tool designed to assess the burden of cardiovascular disease risk should reflect the disease severity in patients

Figure 1. Scattered plot illustrating a) strongest correlation between mSCORE and DAS-28 scores suggesting that as RA disease activity
increases, the cardiovascular risk per mSCORE calculation also increases. On the other hand, the b)Framingham score and c) ASCVD score
shows weaker correlations with the DAS-28 score.
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with RA. We aim to assess the reliability of current CVD assessment tools used in patients with RA by comparing the
strength of correlation between these tools with the RA disease severity.

Methods: A single centered retrospective observational analysis was conducted. Medical records of 102 patients all of
whom met 2010 ACR/EULAR criteria were included including the DAS-28 score calculated per rheumatologist. SPSS
was utilized to assess the strength and direction of the relationship between each CVD assessment tool and RA disease
activity. For the former, we employed ASCVD, Framingham and mSCORE. The mSCORE risk assessment tool was recom-
mended by EULAR to access CVD risk in patients with RA. [1] Correlational analysis between CVD assessment tools and
DAS-28 score was performed to evaluate the relationship between CVD risk and disease activity. Statin use in patients at
risk as recommended by the AHA were reviewed.

Results: Results revealed the correlational coefficient for mSCORE, Framingham score and ASCVD score with DAS-28
score where 0.618, 0.355, 0.165 with P value of < 0.001, 0.001 and 0.098 respectively (Table 1). These findings suggest
that mSCORE shows the strongest correlation with DAS-28 scores compared to ASCVD and Framingham score
(Figure 1). Further, we identified the number of patients with moderate to high disease activity that are calculated to have a
low CVD risk. Increased variability among the tools raises questions about the accuracy of these tools in reflecting the true
risk. We found that 42% (n=8) patients and 21% (n=4) who had moderate to high risk were classified as low risk in ASCVD
and Framingham score respectively. At the same time, for the mSCORE, none of the patients with moderate to high disease
activity was classified as low risk(Table 2). These findings reinforce our previous result.

Table 1. Correlational analysis between the mSCORE, ASCVD score, Framingham score with DAS-28 score performed to evaluate the relationship
between CVD risk and RA disease activity. The statistical significance for ASCVD likely impacted by a small sample size along with confounding
variables such as age, sex, and other patient demographics. Overall, the higher correlational coefficient for mSCORE suggests that it may be a bet-
ter predictor of cardiovascular risk in relation to disease activity in RA patients, compared to the Framingham and ASCVD scores.

Table 2. Comparative analysis using crosstabulation to assess if the risk stratification categories calculated by each tool aligns with the severity cat-
egory of the disease. 8 patients in ASCVD and 4 patients in Framingham score system who had moderate to high RA disease activity were clas-
sified to have a low risk of CVD using these risk assessment tools. Whereas none of the patients with moderate to high disease activities were
classified to have a low CVD risk in mSCORE system.
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Conclusion: Being explicitly designed for RA patients, mSCORE is likely to capture the cardiovascular risk profile of these
individuals better as it incorporates RA-specific factors. Although such RA-specific tools offer some improvement over gen-
eral population-based tools, their practical application remains challenging due to several experimental limitations. As a
result, providers often rely on general tools leaving a concern that these patients are not being appropriately treated. More-
over, we are observing treatment failures even with currently used general risk assessment tools. Approximately 32% (n=20)
in our study, who warranted statin therapy based on their ASCVD risk were not receiving it. These findings draw attention to
a significant gap in adequate management of cardiovascular health in this population.

Disclosure: P. Shrestha: None; P. Larsen: None; P. Weilg Espejo: None.
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Background/Purpose: Rheumatoid Arthritis (RA) is a systemic autoimmune disease characterized by inflammatory polyar-
thritis with infrequent extra-articular involvement. The management of RA typically requires frequent clinic visits (approxi-
mately 7.2 visits/ year) to manage disease activity, as well as to monitor for the toxic effects of the medications prescribed.
Evidence shows that mobile health (mHealth) apps, when implemented along with clinic visits, improve medication adher-
ence, patient outcomes, in addition to decreasing health care costs in chronic diseases. The purpose of our study is to eval-
uate individual mHealth apps for RA from both the Android and Apple store. In addition to rating each app using the Mobile
Application Rating Scale (MARS), we aim to assess the factual accuracy of the information provided, as well as the amount
of medical and personal data collected by each app. We will also evaluate the 10 EULAR recommendations provided by the
task force.

Methods: Each app will be rated by two physicians from the division of Rheumatology. The app searches will be done using
Apple Store, and Google Play Store. The search will include the keywords: "arthritis", "RA", "rheumatoid arthritis". Inclusion
criteria: 1) available for Android and iOS operating systems 2) in English 3) targets RA as subject matter 4) downloadable in
the USA. Exclusion criteria: 1) not directed towards RA 2) explicitly only for physician use 3) inactive app 4) Duplicates 5) only
available with an additional device. 6) All information with no data input option. Each mobile app will be rated on the MARS
scale. The two physicians were trained prior. Additionally, we will evaluate if applications meet EULAR recommendations.
We will compare and contrast the information gathered including demographic, insurance, provider information, and pre-
scription data, as well as evaluate whether it is a pharmaceutical vs traditional app (Figure 1).

Results: Upon initial search, 133 applications were retrieved in the Apple Store and 178 in the Google App Store. Only
121 of the apps were in both stores, and only 10/121 met our inclusion and exclusion criteria. The mean score for MARS rat-
ing scare of our apps was 3.5 which indicates an acceptable quality. The lowest scores were found to be in the engagement
sections with mean of 3.3, and the highest in functionality with mean of 3.87 (Fig 2a and 2b). Overall, it was found that the
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best rated apps were those few that were designed by rheumatologists, and had arthritic patients involved. When looking at
EULAR criteria, no application met all of them.

Conclusion: To our knowledge, this is the first study using both EULAR recommendations and MARS to systematically ana-
lyze RA apps. Mobile apps when used along with traditional visits can help foster compliance to medication, help disease
modification and improve morbidity and mortality. Our study further illustrates that the applications that were designed by
physicians did the best, which strengthen EULAR’s recommendation. Overall, there are many applications in the app stores,
however there are very few that are acceptable. More work and standardization needs to be done with these applications
and we should look closer to EULAR guidelines to further optimize these applications.
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Background/Purpose: Systemic sclerosis (SSc) is a complex autoimmune disease with significant morbidity and mortality.
Quality indicators (QIs) for SSc care, previously published, are essential tools to enhance patient outcomes. However, a gap
in the implementation of these QIs in clinical practice has been observed. This quality improvement project was designed to
enhance the application of SSc QIs. The objectives of this study were to identify the quality gap in systemic sclerosis (SSc)
care through assessment of recommended QIs and to evaluate the impact of targeted interventions to improve their uptake.

Methods:We conducted an interrupted time series study at 4 Scleroderma clinics across 2 hospitals over 10 months. Using
the model for improvement framework, we employed the Plan-Do-Study-Act (PDSA) methodology to implement sequential
change ideas. Interventions were increasing knowledge and awareness among physicians, implementing standardized care
processes, and ensuring the availability of necessary devices. Outcome measures were the rates of completion of subopti-
mal baseline and monitoring/treatment QIs among newly diagnosed and early SSc patients. Process measures were the
rates of SpO2 documentation, completion of annual pulmonary function tests (PFTs), baseline creatinine kinase
(CK) measurements, blood pressure (BP) self-measurement counseling, and referrals to a hand exercise program for
patients with reduced hand function. Balancing measures were staff satisfaction (5-point Likert scale, 1-5 from strong dis-
satisfaction to strong satisfaction) and perceived workload related to interventions (increase in time per patient).

Figure 1
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Results: The rate of baseline QIs among newly diagnosed SSc patients improved from 42% to 94% over 10 months (Figure.
1). The rate of monitoring and treatment QIs among early SSc patients improved from 43% to 96% (Figure. 2). Process mea-
sures including rates of SpO2 documentation during in-person visits (35.7% to 86%), completion of annual PFTs (64% to
100%), baseline CK measurements (33% to 100%), BP self-measurement counseling (0% to 100%), and referrals to a hand
exercise program (33% to 100%) showed improvements. Balancing measures indicated stakeholder satisfaction (median
rating 4) with the changes and no increased perceived workload (mean time increased by 2.5 minutes per patient).

Conclusion: The implementation of the interventions led to improvements in the rate of completion of QIs. Continuous mon-
itoring through regular audits and the application of subsequent PDSA cycles as required is critical for sustaining these
improvements. This initiative underscores the importance of systematic quality improvement in enhancing the management
of complex autoimmune diseases like SSc.

Disclosure: A. Aboabat: None; S. Aboulenain: None; Z. Ahmad: None; M. Soowamber: None; S. Johnson: None.
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Background/Purpose: As low health literacy (HL) has been linked to poor health outcomes in rheumatic diseases, it is
important to optimize organizational HL. One way of doing this might be through the delivery of after visit instructions (AVI)
which are personalized instructions written by a provider & given to patients in the outpatient rheumatology setting. An initial
needs assessment revealed that only 25% of patients received AVI at our institution. Herein, we aimed to evaluate the

Figure 2
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effectiveness of two after visit interventions aimed at improving the delivery, comprehension, & retention of management
plans for patients in an academic rheumatology clinic.

Methods: This was a prospective, randomized, proof-of-concept study. Patients scheduled for clinic visits were random-
ized into three groups: control group (standard of care), standardized AVI only (templated personalized AVI), & standardized
AVI plus Teach back (TB). In TB, the patient repeats management changes to the provider in their own words. Patients com-
pleted an Arthritis Rapid Estimate of Adult Literacy in Medicine (A-REALM) questionnaire, to assess rheumatology health lit-
eracy. A telephone survey was conducted 1-2 weeks after their clinic visit to assess retention & comprehension in three
categories: reason for visit, medication changes, & referrals/further testing. The primary outcome of the study was corre-
spondence between patient responses & the plan outlined in the provider management plan. Patient satisfaction was
assessed as a secondary outcome. AVI readability was evaluated using Flesch-Kincaid (FK) scores.

*A-REALM is a screening instrument used to assess an adult’s ability to read common rheumatology words. A score of >61 indicates a high school
literacy level.
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Results: 75 patients completed the study with 31 (41.3%) in the control group, 19 (25.3%) in the AVI only group, &
25 (33.3%) in the AVI w/ TB group. Demographics are shown in Table 1. Mean age was 56.7 years. The mean A-REALM
was 61.83 which equated with a high school HL. Among the patients with >75% concordance between their responses &
the provider’s note, there was no difference across the three AVI groups in any of the categories evaluated: reason for visit,
medication changes, & referrals (Table 2). Of the 54 patients that completed the satisfaction survey, more patients in the
control group responded ’strongly agree’ to "the doctor was easy to understand" & "the doctor spent enough time with
me" (Table 3). The mean FK readability scores were significantly better in the control group than the intervention groups
(p < 0.001). Of the patients that were provided personalized AVI only 55% acknowledged receiving them & of those 70%
endorsed reading them.

Conclusion: Presence/type of AVI had no significant impact on patient’s retention or comprehension regarding their disease
or management.Unexpectedly, the readability of AVI & components of satisfaction were better among controls than the
other two groups. This may potentially be attributed to more direct patient engagement, & the AVI being brief & simpler in
the control group. Further research addressing the limitations of this study could allow us to understand the utility of these
patient education strategies to optimize after visit processes.

Disclosure: D. Joseph: None; R. Hu: None; R. Min: None; M. Jolly: None; S. Hassan: None.
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Background/Purpose: Collaborating with the Centers for Disease Control and Prevention (CDC), the ACR has developed
new quality measures for lupus clinical care, including clinical and patient-reported outcome measures (PROMs), through
a consensus-based process. Here we summarize the development of the 5 measures and introduce corresponding Healthy
People with Lupus 2030 goals, which aim to guide the widespread adoption of these measures.

Methods: Two interdisciplinary workgroups, one focused on clinical process-of-care measures and one focused on
PROMs, were convened. Both groups used literature reviews, modified Delphi procedures, and extensive patient input to
arrive at lupus quality measures. For clinical measures, workgroup members extracted quality constructs from guidelines
and rated them by importance and feasibility to generate evidence-based quality measure statements. In 3 Delphi sessions,
a multidisciplinary panel voted on the importance to individual patients, feasibility of measurement, and public health impact
of each statement. Measures with consensus on feasibility and importance were ranked to identify the top three. For
PROMs, experts reviewed literature regarding quality-of-life domains in lupus and conducted focus groups with patients
to prioritize domains and measures. A Delphi panel reviewed PROMs corresponding to priority domains for content validity,
psychometric quality, feasibility of implementation, and importance for guiding patient-self management. The patient advi-
sory panel reviewed PROMs in parallel and contributed to selecting final measures. Healthy People with Lupus 2030 goals
were derived from the final clinical and PRO-based measures.

Results: For clinical process-of-care measures, review of guidelines and distillation of 57 quality constructs resulted in
15 quality measure statements. The 3 most highly ranked quality measures were 1) increasing hydroxychloroquine use, 2)
avoiding glucocorticoid use >7.5 mg/day for >6 months, and 3) monitoring of kidney function and urine protein excretion
at least every 6 months. For PROMs, literature review identified 12 domains. The workgroup and patient partners ranked
depression, physical function, pain, cognition, and fatigue as high-priority domains. Delphi panel members and patient advi-
sors recommended the 2 highest rated domains, physical function and depression, for annual measurement. PROMs rec-
ommended for depression were the Patient Health Questionnaire (PHQ) or Patient Reported Outcomes Measurement
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Information System (PROMIS) depression scales; PROMs recommended for physical function were the PROMIS physical
function scales or the Multi-Dimensional Health Assessment Questionnaire (MDHAQ). The Table shows the final measures
and corresponding Healthy People with Lupus 2030 goals.

Conclusion: Healthy People with Lupus 2030 provides a vision for improving clinical care for all people with lupus in the
United States (Figure). Key priorities are increasing the use of hydroxychloroquine, reducing glucocorticoid exposure, regu-
lar monitoring for lupus nephritis (to prevent loss to follow-up and kidney failure), reducing disability, and reducing depression
and suicide among people with lupus.

Disclosure: J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; A. Jorge: None; C. Barber: None;
A. Barnado: None; B. Bermas: None; A. Duarte-Garcia: None; A. Bennett: None; C. Feldman: BMS Foundation,
5, Curio Bioscience, 12, My husband is one of the founders and will receive equity (but has not received anything to
date)., OM1, Inc., 2, Pfizer, 5; S. Garg: None; L. Haseley: None; S. Jatwani: None; T. Johansson: None; A. Limanni:
None; W. Machua: None; W. Rodgers: None; B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5, Biogen, 2, F. Hoffmann-La
Roche Ltd, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2; Y. Santiago-Casas: None; L. Suter: Centers for
Medicare Medicaid Services, 12, Salary support from unrelated CMS ontract, unrelated NIH grant to Elena Losina/
BWH, 1; J. Zell: None; P. Katz: None; C. Bartels: Pfizer, 5.
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Background/Purpose: Healthcare utilization, including hospitalization, is high among patients with rheumatic musculoskel-
etal diseases (RMD). As the primary care providers during admission, hospitalists play a key role in improving care of RMD
patients, and their role will be ever more important given the projected workforce shortage of rheumatologists, especially
in resource limited and rural areas. We assessed academic hospitalists confidence levels, interests, and preferred method
of learning to identify educational needs and opportunities to improve care of patients with RMD.

Methods: Hospitalists at a single large tertiary academic center participated in an online survey developed based on con-
sensus between two rheumatologists and one hospitalist. Demographics of sex, years of experience, and exposure to rheu-
matology curriculum were obtained. Using a five-point Likert scale (1=strongly disagree, 5=strongly agree) hospitalists rated
their level of confidence in managing five common RMD conditions: rheumatoid arthritis, gout, spondyloarthropathies, poly-
myalgia rheumatica/giant cell arteritis and lupus. They also rated confidence levels in five skills related to inpatient care of
RMD patients: performing a rheumatologic history and exam, differentiating between acute infectious and autoimmune con-
ditions, identifying rheumatologic emergencies, managing steroid therapy in acute rheumatic flares, and knowing when to
hold DMARDs. We also asked open-ended questions to collect qualitative information on individual interest, perceived chal-
lenges, and preferred learning methods in rheumatology.
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Results: This is an ongoing study, and we report preliminary data from 34 completed responses where the survey response
rate was 26%. Half (53%) of the respondents had ≥ 5 years of experience working as hospitalists and 32% reported minimal
training in rheumatology. Half reported caring for > 10 RMD patients on average each month. Hospitalist confidence in man-
aging gout was highest, with 97% rating neutral or greater (Figure 1). Confidence in managing lupus and spondyloarthropa-
thies were lowest, with 65% and 41% rating neutral or greater, respectively. Hospitalists were not confident in identifying
rheumatologic emergencies or knowing when to hold DMARDs with 36% and 50% reporting less than neutral, respectively
(Figure 2). Most were interested in learning about lupus and its complications, rheumatologic emergencies, and understand-
ing appropriateness of rheumatology consultation. Almost all (n=31) hospitalists reported using UpToDate as their preferred
resource for rheumatology (Figure 3).

Responses measured on a 5 point Likert scale (1: strongly disagree, 5: strongly agree), in response to statements regarding management of con-
ditions listed.

Responses measured on a 5 point Likert scale (1: strongly disagree, 5: strongly agree), in response to statements regarding skill sets listed.

3765



Conclusion: Hospitalists reported caring for a fair number of RMD patients, but they had minimal training and knowledge
gaps in certain rheumatologic conditions and skills related to the care of hospitalized RMD patients. They expressed interest
in rheumatologic learning opportunities and understanding how to best engage rheumatologists. Further studies are needed
to develop educational resources and guide interdisciplinary collaboration between hospitalists and rheumatologists to
improve the care of RMD patients in the inpatient setting.

Disclosure: L. Sung: None; A. Young: None; J. Lee: None.
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Respondents were able to select more than one option.
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Background/Purpose: When assessing disease activity in patients with axial spondyloarthritis (axSpA), the Ankylosing
Spondylitis Disease Activity Score with C-reactive protein (ASDAS-CRP) is recommended over ASDAS with erythrocyte
sedimentation rate (ASDAS-ESR). Although ASDAS-CRP and ASDAS-ESR are not interchangeable, the same cut-offs are

Table 1. ASDAS-ESR cut-off estimation that corresponds to established ASDAS-CRP cut-offs

Table 2. Statistical measures comparing ASDAS-ESR and ASDAS-CRP cut-offs for classifying patients in different disease activity states
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used to classify patients into four distinct disease activity states: inactive disease (ID), low disease activity (LDA), high disease
activity (HDA) and very high disease activity (VHDA). These cut-offs were developed based on ASDAS-CRP. We aimed to
(i) estimate optimal ASDAS-ESR values corresponding to the established ASDAS-CRP cut-offs (< 1.3, < 2.1 and > 3.5),
and (ii) investigate the improvement of level of agreement between ASDAS-ESR and ASDAS-CRP disease activity states
when applying the estimated ASDAS-ESR cut-offs.

Methods: Prospectively collected real-world data from axSpA patients starting a 1st, 2nd or 3rd tumor necrosis factor inhib-
itor (TNFi) from 9 countries participating in the European Spondyloarthritis (EuroSpA) Research Collaboration Network were
analysed. Data were collected at baseline and three follow-up visits (6, 12 and 24 months) per TNFi treatment course. To
have the best representation of the disease activity states, aggregated follow-up data were used to evaluate the ASDAS-
CRP cut-offs for ID and between LDA and HDA, while baseline data were used to assess the cut-off for VHDA. We per-
formed receiver operating characteristic analyses using the Youden index to estimate the optimal ASDAS-ESR values corre-
sponding to ASDAS-CRP cut-offs. The level of agreement between ASDAS-ESR and ASDAS-CRP disease activity states
was also assessed.

Results: We analysed data from 4,306 patients with complete registration of ASDAS scores at baseline and at least one
complete follow-up registration of ASDAS scores during the same TNFi treatment course. Mean (SD) ASDAS-CRP and
ASDAS-ESR were 3.5 (1.0) and 2.0 (1.0) at baseline and 3.3 (1.0) and 1.9 (1.0) at follow-up, respectively. The estimated
ASDAS-ESR cut-offs between ID and LDA, between LDA and HDA and between HDA and VHDA corresponding to
ASDAS-CRP cut-offs were < 1.4, < 1.9 and > 3.3, respectively (Table 1). Good agreement was observed between disease
activity states applying the established ASDAS-ESR and ASDAS-CRP cut-offs, although the VHDA cut-off showed slightly
worse agreement than the other two cut-offs (Table 2, upper panel). The statistical measures comparing the estimated
ASDAS-ESR (< 1.4, < 1.9 and > 3.3) and ASDAS-CRP (< 1.3, < 2.1 and > 3.5) cut-off values performed slightly better only
for VHDA as compared to applying the same cut-offs for both ASDAS versions (Table 2, lower panel). However, the propor-
tion of discordance for the cut-offs for ID and between LDA and HDA increased slightly with the estimated ASDAS-ESR cut-
off values.

Conclusion: In a multi-national cohort, the estimated ASDAS-ESR cut-offs between disease activity states were < 1.4,
< 1.9 and > 3.3. The original cut-offs overall performed similarly as the ones we estimated. Our findings did not provide suf-
ficient evidence to reject the established ASDAS-ESR cut-offs.

Disclosure: S. Georgiadis: Novartis, 5; L. Ørnbjerg: Novartis, 5; B. Michelsen: Novartis, 5; T. Kvien: AbbVie/Abbott,
1, 2, 6, Bristol-Myers Squibb(BMS), 5, Galapagos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5,
sandoz, 2, 6, UCB, 2, 5, 6;D. Di Giuseppe: None; J. KarlssonWallman: AbbVie, 5, 6, Amgen, 5, 6, Eli Lilly, 5, Novartis,
5, Pfizer, 5; J. Zavada: None; S. Provan: None; A. Rodrigues: AbbVie/Abbott, 5, Amgen, 5, 6, Novartis, 5, Pfizer, 5;
M. Santos: None; Z. Rotar: None; D. Nordstrom: AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer,
2, UCB, 2; A. Hokkanen: AbbVie/Abbott, 12, Travel cost, Janssen, 12, Travel cost, Merck/MSD, 5, UCB, 12, Travel
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BMS, 12, Fees for lectures, Eli Lilly, 2, MSD, 2, 5, 12, Fees for lectures, Novartis, 2, Pfizer, 5, UCB Pharma, 2, 5;
P. Hellamand: Novartis, 12, Research grant to employer (not to me);M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boeh-
ringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6,
Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6,
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Background/Purpose: Systematic reviews of measurement properties of an outcome measurement instrument are fast
becoming the evidence base for making decisions about the suitability of the instrument for a given application. Transpar-
ency in processes and decision-making at each step are important to allow consumers of the reviews to have a clear under-
standing of the results.At OMERACT (Outcome Measures in Rheumatology) we used an iterative process between
methodologists and users for developing a summary of measurement properties table (SOMP) to use as a knowledge trans-
lation tool for communicating what was done, what was found, and what recommendations can be made from it.

Methods: Working with key stakeholders and end users, including patients, clinical trialists, clinicians and methodologists
across several disease areas, the information that needed to be included in a SOMP was determined and initial designs laid
out. Users provided feedback and revisions, which were integrated while ensuring the core elements were also being
communicated.

Results: Several features emerged for inclusion in the SOMP.We wanted the SOMP to be a standalone resource so the
name/version of the tool, the target population (if restricted in the review) and the target concept the reviewers are trying to
measure with this instrument were all included at the top of the table. Further, we designed the SOMP to be assembled as
teams moved through the review steps so that it was clear the level of detail that was going into any statement about an
instrument, and it was transparent exactly which studies/primary resources were included in the review and how they were
reviewed.

The SOMP (Figure 1) uses symbols (colour for critical appraisal of methods, +/- for comparison of results to psychometric
standards) and algorithms (for making conclusions based on the results in the synthesis steps).Should steps not be done
in a given review (i.e., no critical appraisal in a descriptive review) the absence of colours in the boxes would demonstrate this
for the users. Rows within the table include evidence from each study included in decision-making.

Conclusion: The SOMP was designed to capture the measurement properties evidence and decision-making processes
for the OMERACT community to agree on whether an instrument is good enough to be included to represent a domain
for a core outcome set.Its iterative development within a multidisciplinary consensus-based organization has helped us
develop a tool we are finding useful in the transparent communication about methods and decision-making made in a given
review.Although our key target is regulatory approval and core outcome set development, we have learned about the impor-
tance of being transparent in how decisions were made about an instrument, and how to share the body of evidence with
others, leading to broader applications of the evidence base.
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Background/Purpose: Research databases are missing 25-50% of race and ethnicity, typically related to Black and His-
panic data.1,2The absence of this data can lead to inaccurate assessment of patient outcomes by race.1,3,4 Our aim is to
assess the impact of missing race and ethnicity on outcome measures in a JIA registry (Pediatric Care Outcomes Improve-
ment Network (PR-COIN)).

Methods: Descriptive analysis of demographic and clinical data from 9 PRCOIN centers was performed. Missing race and
ethnicity data was quantified by site. Relative risk (RR) of moderate to severe clinical juvenile arthritis disease activity score
(cJADAS ³5) at first visit after enrollment was compared across race (Black, White, other, missing) and ethnicity (Hispanic,
non-Hispanic, missing).A RED Cap survey on data collection and entry was administered to each site.

Results: A total of 1,505 JIA patients from 9 (of 23) sites were included (Table 1). Race was missing for 24% and ethnicity
was missing for 23% with missing data ranging from 0-100% (Table 2).

CJADAS score at first follow-up (2-6 months after enrollment) was high (³5) for 30% of White patients and 55% of Black
patients with a RR of 1.84 (p=0.0001) of higher cJADAS in Black patients (Table 3). There was no difference in risk for
patients of Other races, relative to White patients, RR 1.0 (p=0.99). For patients missing race, risk of high cJADAS at first
follow-up was lower than for White patients, RR 0.88 (p=0.21). There was no difference in rates of high cJADAS at first follow
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up by Hispanic vs non-Hispanic ethnicity, RR 0.94 (p=0.65). For patients with missing ethnicity, risk of high cJADAS at first
follow-up was 27% lower than non-Hispanic patients, RR 0.73 (p=0.0041).

Four of 9 sites completed a survey. Two sites are missing 0% of race and < 2% of ethnicity data. One is missing 12.6% race
and 14.9% ethnicity. These 3 sites enter data manually. One is missing 100% of race and ethnicity data and uploads data via
electronic data transfer (EDT).

Conclusion: Amount of missing race and ethnicity data is highly variable, ranging from 0-100%. Additional survey data is
needed to understand the impact of data entry method on missingness. Preliminary, unadjusted analysis suggests RR of
high cJADAS at first follow up is higher for Black compared to White patients in a setting of missing data. Patients with miss-
ing race had lower RR of high cJADAS at first follow up compared to White patients. This suggests that completion of miss-
ing race could change RR assessments. Next steps include multivariate analysis to adjust for confounding factors (age,
gender, site, ILAR code, insurance status).It also includes interventions to complete missing data and reassessment of RR
of high cJADAS.

Disclosure: K. Banschbach: None; J. Singleton: None; E. Morgan: None; X. Wang: None.

(1) High cJADAS (score ≥5) at the first follow-up (2-6 months after enrollment)
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Background/Purpose: Treat-to-target (T2T) is a widely established and accepted approach in RA management, but its
real-world implementation is suboptimal1. Further primary research is required to identify the most relevant barriers to, and
facilitators of, real-world T2T implementation2. This survey assessed perceived barriers to, and facilitators of, T2T implemen-
tation among rheumatologists globally.

Methods: A non-remunerated quantitative survey was completed by eligible rheumatologists (≥2 years’ practice experi-
ence, awareness of T2T approach, ≥10 patients with RA/year) between June 6 and Sep 30, 2022, in 35 ex-US countries.
The survey was informed by a systematic literature review2 and included 9 questions across 6 key areas of T2T
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implementation in RA: knowledge, skill, confidence, agreement (attitudes/context), contextual/systemic barriers, and behav-
iors. Knowledge, skill, and confidence were rated on a 5-point scale and reported as suboptimal (no/basic/intermediate
knowledge or skill; not/slightly/somewhat confident) or optimal (advanced/expert knowledge or skill; confident/very confi-
dent). Agreement was rated on a 6-point scale (strongly disagree to strongly agree) and barriers on a 4-point scale (not at
all to serious barrier). Behaviors were rated on a 5-point scale and reported as infrequent (never/rarely/sometimes) or fre-
quent (often/always).

Results: Of 903 surveyed rheumatologists (Europe, n=297; Americas, n=293; Asia-Pacific, n=200; Middle East & Africa,
n=113), 72% had ≥11 years of practice experience and 80% reported practicing T2T consistently or frequently. Despite
awareness of the T2T approach, there was suboptimal knowledge, skill, and confidence in determining patient health liter-
acy and adapting language while communicating with patients, considering patient goals, and using PROs to assess dis-
ease activity. At least 75% of rheumatologists never, rarely, or sometimes used telehealth or encouraged patients to use
disease self-assessment tools (Figure 1). The least frequently used tools by rheumatologists were self-reflection question-
naires, treatment considerations checklists, case scenarios, and shared decision-making tools (Figure 2), primarily due to
the perception these tools were time-consuming, not needed, or non-existent. Patient adherence-related issues were the
top barriers to documenting disease activity, with the other barriers mostly related to healthcare system-related processes.
Higher gaps were generally observed in rheumatologists who do not consistently or frequently practice T2T, or who had
< 10 years of experience. Table 1 regroups the common gaps and barriers under 4 key themes.

Conclusion: These results highlight practice gaps and educational needs in rheumatologists that can inform educational
programs and interventions to support T2T implementation. Based on these findings, recommended focus areas for
improving T2T implementation include incorporating all components of T2T in practice, optimal use of telehealth in RA,
patient education and shared decision-making, and the use of tools to enhance practice efficiency.

References:

1. Yu Z, et al. Arthritis Care Res 2018;70:801–6
2. Gossec L, et al. Ann Rheum Dis 2022;81:572 [POS0607]
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Background/Purpose: The 2021 American College of Rheumatology (ACR) guidelines for the treatment of rheumatoid
arthritis (RA) recommend a treat-to-target approach to optimize clinical outcomes. This approach requires frequent monitor-
ing of disease activity using validated instruments and modification of treatment with the goal of reaching low disease activity
or remission. The Centers for Medicare and Medicaid Services (CMS) and Rheumatology Informatics System for Effective-
ness (RISE) registry have defined that patients with a diagnosis of RA should have an assessment using an ACR-preferred
RA disease activity tool at ≥50% of encounters annually for the traditional Merit-based Incentive Payment System (MIPS).
The University of North Carolina (UNC) Hospitals Rheumatology Specialty Clinic utilizes an electronic health record (EHR)
with a flowsheet built to measure Clinical Disease Activity Index (CDAI); one such validated instrument. The purpose of this
study was to understand use, limitations, and intervene to improve utilization of the CDAI among patients with RA.

Methods: Qualtrics™ surveys were distributed pre- and post-intervention to clinical care providers. Surveys queried knowl-
edge of the ACR guidelines, CDAI implementation, and perceived barriers. Responses were anonymous and there was no
identification if providers were trainees, faculty, or advance care partners. CDAI utilization was measured for the 6 months
preceding the intervention and then 6 months post-intervention through the EHR. Interventions included 1) education to pro-
viders and care partners by a clinical pharmacist, 2) EHR daily reports for providers to capture relevant scheduled visits, 3)
creation of a physical patient global assessment form, and 4) involvement of care partners in distributing and capturing the
patient global assessment during patient triage. This project received IRB waiver as non-human subject research (UNC
IRB 22-1967).

Results: On average, CDAI use in the 6 months prior to the intervention was 33%, improving to 58% post-intervention. We
observed a slight lag for initial uptake as well as a plateau following intervention. Pre-intervention (n=17 providers) and post-
intervention surveys (n=11 providers) indicated similar barriers, including: 1) lack of time during patient visit, 2) remembering

Figure 1. CDAI Completion Rate Over Time
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to complete the CDAI, and 3) lack of understanding from patients to input CDAI global assessment. Following the interven-
tion, provider barriers that were removed include: 1) lack of understanding of the CDAI, 2) lack of comfort in completing the
CDAI, 3) access to the CDAI flowsheet in the EHR, and 4) identifying appropriate patients to complete the CDAI.

Conclusion: A simple educational intervention for both providers and care partners, as well as implementation of new work-
flow increased CDAI utilization in our clinic. Continuing assessment and repeated interventions are likely needed to optimize
use. Identified barriers such as lack of time, remembering to complete CDAI, and patient understanding to complete global
assessment are future targets for productive change.

Disclosure: R. Ishizawar: None; T. Phan: None; S. Takacs: None.

Figure 2a. Pre-Intervention Barriers to CDAI Completion

Figure 2b. Post-Intervention Barriers to CDAI Completion
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Background/Purpose: In November 2022, the American College of Rheumatology (ACR) released the ACR Guidelines for
Exercise, Rehabilitation, Diet, and Additional Integrative Interventions for Rheumatoid Arthritis with several lifestyle recom-
mendations in dietary, exercise, rehabilitation categories as well as additional integrative and mental health guidance.Limited
data on implementation practices post-guideline are published. Data were reviewed to determine rates of adherence to the
guideline post-creation as well as referral patterns in the year prior to guideline release for both rheumatology and non-
rheumatology clinicians.

Methods:We identified patients 18 and older with a primary diagnosis of rheumatoid arthritis seen within the rheumatology
department at our institution between November 15, 2022 and February 15, 2023 utilizing an electronic medical record
(EMR)-extracted report and manual chart review.Patients were excluded if they had expired within the study period or had
an alternative primary rheumatologic diagnosis. IRB approval was obtained.

Results: Data were analyzed for 791 patients. Mean (SD) age was 62.3 (13.8), 77.6% of the patients were female, and
94.6% were white. Mean (SD) BMI was 31.3 (7.5) kg/m2. 394 (49.8%) were receiving biologic or synthetic targeted
disease-modifying anti-rheumatic drug (DMARD) therapy (Table 1). 28 (3.5%) patients received a recommendation for an
exercise regimen in the 3-month study period. 25 (3.2%), 4 (0.5%), and 4 (0.5%) patients received post-guideline referrals
to physical therapy, occupational therapy, and dietary recommendation for the Mediterranean diet, respectively (Table 2).
In the year prior to guideline release, 51 (6.4%) patients received physical therapy referrals from a rheumatologist and
109 (13.8%) from a non-rheumatologist. 3 (0.4%) patients received a weight loss clinic referral from a rheumatologist and
24 (3.0%) from a non-rheumatologist pre-guideline. 4 (0.5%) patients received dietician referral from a rheumatologist and
37 (4.7%) from a non-rheumatologist pre-guideline.

Conclusion: The adherence to the 2022 ACR lifestyle guidelines for RA was low. For interventions studied, there was no sig-
nificant increase in referrals or recommendations post-guideline. Though there was significant obesity in the patient popula-
tion with higher-than-average BMI (average BMI �26.5 in the United States), only a handful of patients received a dietary
intervention from rheumatology.Dietary interventions were low for both rheumatology and non-rheumatology clinicians
pre-guideline release. Study limitations include descriptive methods without comparisons for statistical analysis as well as
short duration of follow up. Several factors such as patient preferences, workload and complex disease management, as
well as the recency of the guideline release may offer explanations for low uptake of recommending lifestyle interventions.
Future work is needed to create practical recommendations and measures of quality for lifestyle intervention in patients with
rheumatoid arthritis that balance patient needs and provider workload.
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Table 1: Patient characteristics

Table 2: Number and percentage of patients receiving lifestyle recommendations and referrals by rheumatology within 3 months post-guideline
and referrals by rheumatology and non-rheumatology provider in the year prior to guideline release
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Background/Purpose: The Outcome Measures in Rheumatology group (OMERACT) developed methodological steps to
select instrument(s) to assess content appropriateness of outcomes, as well as tools to accomplish this task. In this study
we present the results obtained following these steps to select instrument(s) to assess flares in osteoarthritis, based on
the associated domains

Methods: An update of a previous 2017 literature review was conducted in PubMed, Web of Science and Psych Info data-
bases over the period from 2017 to 2021, with the primary goal of searching instruments associated with flare in knee and
hip OA or their correlated characteristics. Using the OMERACT Handbook Filter 2.21, we evaluated the content of instru-
ments included according to five core domains endorsed by OMERACT2, and then classified into three categories: "sure
match with domains of flare in OA"; "uncertain match with domains of flare in OA"; and "sure not match with domains of flare
in OA". The instruments retained in the first two categories were analyzed by the experts of the working group (WG) Flares in
OA, composed of patients, physicians, and researchers, in two rounds of Delphi survey using limesurvey. The goal was to
identify among these five instruments which one best matches with the target domain (trust) and which one is more practical
to use (feasibility). The final selection was obtained by a vote of the group.

Results: Initially 575 papers were filtered. After experts’ analysis, 59 studies were included, and 44 instruments associated
with flare in OA were identified. Most were studies about pain in knee or hip OA (35%), cultural adaptation of a measure
(33%) or studies investigating psychometric properties of full (16%) or short form (4%) instruments. An international panel
of 26 group members participated in the Delphi surveys. In Delphi Survey Round 1, we had 15 instruments flagged by
experts with green, amber and red and we proposed: reject instrument with less than 50% in red flag, classify uncertain
when they received between 50 and 70% in amber flag and keep instruments that received more than 70% in green flag.
Five instruments were pre-selected: ICOAP, HOOS, KOOS, OAKHQOL and Flare-OA. WOMAC was clearly not focused
on flare, and we decided to substitute the full length OAKHQOL with the short form Mini-OAKHQOL. For the Delphi Round
2, we set a unique threshold of 70% to make decision. The instruments obtained at least 75% in questions about trust and
feasibility,which carried them all to the last phase, it means, to vote on the instrument. Only the Flare-OA questionnaire
obtained 100% of votes in favor.

Conclusion: The OMERACT Handbook Filter 2.2 has proven helpful tool for selecting an instrument. The Flare-OA ques-
tionnaire was selected as the best matching and practical instrument to assess flare in lower limb osteoarthritis. References
1. Guillemin F, Ricatte C, Barcenilla-Wong A, et al. Developing a Preliminary Definition and Domains of Flare in Knee and Hip
Osteoarthritis (OA): Consensus Building of the Flare-in-OA OMERACT Group. J Rheumatol. 2019;46(9):1188-1191.
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Background/Purpose: Hypertension is the most common modifiable risk factor for cardiovascular diseases among all
adults. Studies have shown that single blood pressure (BP) measurements vary in an unpredictable way in clinics, and up
to one-third of patients initially categorized with high BP were subsequently reclassified into lower BP categories upon con-
firmatory readings.

This quality improvement project aimed at improving the rate of checking BP a second time (confirmatory reading) if the initial
BP was high (systolic ≥140 mmHg or diastolic ≥90 mmHg) by implementing a staff-driven workflow with a goal to improve
accuracy of clinic BP values.

Methods: This study was conducted at a large quaternary care academic center.We included patients from internal medi-
cine subspecialty clinics (IMSS), which includes rheumatology, seen between June 2022 and April 2023 with initial high
BP (systolic BP ≥140 mmHg or diastolic BP ≥90 mmHg). We created a new workflow (Figure 1) to standardize the process
of obtaining confirmatory readings for initial high BP. Nurses and medical assistants (MAs) received education on accurate
BP measurement techniques, the workflow, the importance of confirmatory readings and accurate documentation within
EMR. Upon check-in, medical assistants escorted patients to the exam room, where they measured BP using proper tech-
niques and recorded in the EMR. If the initial BP was high, the MAs flagged the patient’s room accordingly. After the flagged
patients were evaluated by the healthcare provider, MAs or nurses repeated the BP measurement using proper techniques
and documented the results in the EMR. To collect and track the BP data, we developed a Tableau software dashboard that
was updated monthly. The Department of Internal Medicine sent monthly quality improvement newsletter to all clinic leader-
ship, serving as a reminder of clinic performance, which is then shared with the clinic staff to further reinforce adherence to
the established workflow.

Results: Between June and December 2022, the IMSS clinics had a total of 18,390 encounters, of which 4,009 (21.8%)
were eligible for confirmatory reading due to high initial readings. The confirmatory rate increased from a baseline of 38%
between June 2021 to May 2022 to 55% between June to December 2022. In the rheumatology clinics, out of a total of
4,371 encounters, 1,073 (24.5%) were eligible for confirmatory reading. The clinic’s confirmatory rate improved from a base-
line of 17.6% between June 2021 to May 2022 to 48% between June to December 2022 as seen in the control charts
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Figure 1. Confirmatory blood pressure measurement workflow

Figure 2. Control charts for confirmatory rates
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(Figure 2). The confirmatory rate remained stable at 48% in the rheumatology clinics, while in the IMSS clinics, it improved to
60% by April 2023. Among patients who had confirmatory readings, 36% (Figure 3) showed an improvement in blood pres-
sure to below 140/90 mmHg.

Conclusion: It is feasible to increase the rate of BP confirmatory readings within a clinic using a staff-driven workflow. We
were able to improve the rate of confirmatory reading over 20% in the IMSS clinics and over 30% in the rheumatology clinics
within eleven months. Additionally, 36% of the patient who underwent repeat BP checks had improved BP, underscoring
the importance of confirmatory readings for accurate measurement.

Disclosure: K. Bugdayli: None; A. Meyer: None; A. Keith: None; K. Dirisala: None; G. Quiceno: None;
P. Bajaj: None.
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Background/Purpose: Patients with gout and chronic kidney disease (CKD) are often not appropriately managed with
goal-directed urate-lowering therapy (ULT). To address deficits in management of gout patients with CKD, we aimed to
understand how their ULT was managed by primary care within an academic health system.

Methods:We used Slicer Dicer, an analytic tool within our electronic health record (EHR), to identify patients seen within the
primary care health system associated with our academic medical center between 02/01/2022 and 02/01/2023 who also
had an ICD-10 diagnosis code related to gout and CKD 3, 4, or 5. 121 charts were manually reviewed to determine patient’s

Figure 3. The rate of blood pressure change from uncontrolled (≥ 140/90) to controlled (<140/90) after confirmatory reading
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glomerular filtration rate (GFR), stage of CKD, serum uric acid (and whether it was checked in the past year), urate-lowering
therapy (and dose if applicable), and whether their gout was optimally managed according to the 2020 American College of
Rheumatology Guideline for the Management of Gout. To address any seasonal factors, we reviewed charts of patients
seen during the first weeks of April 2022, July 2022, October 2022, and January 2023.

Results: 3,371 gout patients with CKD were seen by a primary care provider between 02/01/2022 – 02/01/2023 in our
health system. Of the 121 patients further analyzed, 40% had CKD 3, 35% had CKD 4, and 25% had CKD 5. The average
GFRwas 28.5. A total of 113 patients (93%) had a uric acid available to review. Among all patients, 52% (n = 63) had a serum
uric acid checked within a year of their appointment, of which the mean serum uric acid was 7.8. 77% (n = 93) had an active
prescription for allopurinol or febuxostat, and 96% (n = 116) were managed primarily by their PCP and had never seen a
rheumatologist. Overall, 16% (n = 19) of all the patients reviewed had optimal management of their gout according to ACR
guidelines. The most common reasons for suboptimal care were: no serum uric acid measured in the last year (33%,
n = 34), suboptimal ULT dosing (27%, n = 27), no ULT prescribed (13%, n = 13), or a combination of these factors (27%,
n = 28) (Figure 1).

Conclusion: There are deficits in management of gout patients with a diagnosis of CKD which may lead to worsening mor-
bidity and mortality. Many of these patients are not being treated to goal with suboptimal doses of urate-lowering therapy or
no urate-lowering therapy at all. We speculate that this trend may be due to a number of reasons including gaps in knowl-
edge by primary care regarding ULT in patients with a diagnosis of CKD and/or inaccurately in the "normal" range for serum
uric acid in the EHR (abnormal is defined as 8 or above). Overall, these findings suggest the need for an educational initiative
or health-systems based intervention to address the care of these patients.

Disclosure: L. Eder: None; D. Leverenz: Pfizer, 5, Rheumatology Research Foundation, 5, Sanofi, 2.

Figure 1. Most Common Reasons for Suboptimal Management of Gout Patients with CKD
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Background/Purpose: Despite significant interest in the scale and spread of rheumatoid arthritis (RA) outcome measures
to facilitate a patient-centered, treat-to-target approach, use of these measures remains inconsistent among rheumatolo-
gists. We used the Consolidated Framework for Implementation Research (CFIR) to guide qualitative interviews with stake-
holders about facilitators and barriers to RA outcome measurement in real-world rheumatology care, with the goal of
disseminating best practices for implementation via an online toolkit

Figure 1: Methods for Developing the RA Outcome Measures Toolkit
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Methods: Using RISE registry data, we invited 85 practices with high performance on RA disease activity (DA) measures
(≥ 50% percentile on the Quality Payment Program (QPP) 177 periodic assessment of DA) and 54 practices with lower per-
formance to participate. Because academic medical centers (AMCs) are under-represented in RISE, 4 AMCs were also
invited to participate. Rheumatologists and key staff from each practice participated in virtual interviews. CFIR concepts
were used to develop a semi-structured interview guide to understand workflows, facilitators, and barriers to RA outcome
measure collection. Interview recordings were transcribed verbatim and analyzed thematically using deductive and inductive
techniques to generate themes and subthemes. Collaborating with the ACR staff, we compiled information from these inter-
views to develop the online RA Toolkit, a comprehensive resource to facilitate RA outcome measurement in clinical practice
(Figure 1).

Table 1: Summary of key findings from qualitative interviews about RA outcome measure collection with rheumatology practices
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Results: Interviews were conducted with invited practices until thematic saturation was reached (38 interviews across
16 RISE practices and 4 AMC). Participants included 21 rheumatologists, 8 medical assistants, 6 practice managers, 1 nurse
practitioner, and 2 information technology specialists. Each interview highlighted unique innovations, resources, best prac-
tices, and challenges for collecting RA outcome measures (select findings summarized in Table 1). Results of the qualitative
interviews, ACR guidelines regarding RA outcome measures, and other evidence-based resources were compiled in the RA
Toolkit (available at RAToolkit.kotobee.com). The Toolkit is a multimedia online resource for RA outcome measure imple-
mentation geared toward use by clinicians and staff. Sections include text, videos, and downloadable forms that aid in
understanding and using RA outcome measures in clinical practice, recommendations and best practices identified from
high performers across diverse practice settings and EHRs, training resources for staff, and validated translations of avail-
able RA measures in Spanish and Chinese (Figure 2).

Conclusion: Qualitative interviews conducted with rheumatology teams laid the groundwork to develop a best practices
implementation toolkit to disseminate innovations in RA measures collection. The ACR RA Toolkit is the first comprehensive,
evidence-based, open-source resource available for rheumatologists and healthcare teams to guide effective implementa-
tion, collection, and use of RA outcome measures that promote quality and value-based patient-centered care.

Disclosure: C. Nasrallah: None; L. Jacobsohn: None; G. Schmajuk: None; E. Kersey: None; C. Young: None;
C. Young: None; J. Martin: None; L. Barber: None; J. Barton: None; P. Bajaj: None; C. Bartels: Pfizer, 5;
S. Ferguson: None; E. Wahl: None; K. DeQuattro: None; P. Katz: None;M. Danila: Horizon, 5, Pfizer, 5, RheumNow,
2, UCB, 2;M. Subash: None;C. Downey: None; J. Zell: None;K. Reiter: None; E. Weinstein: Priovant, 5; J. Yazdany:
Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.

Figure 2: RA Measures toolkit: https://ratoolkit.kotobee.com/
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Background/Purpose: Improving shared decision-making using a treat-to-target approach, including the use of patient
reported outcomes (PROs), is important to providing high quality care for rheumatoid arthritis (RA). We developed an
EHR-integrated, patient-facing sidecar dashboard application that displays RA outcomes (disease activity (DA), functional
status, pain scores), medications, and lab results for use during clinical visits (Figure 1). The purpose of this study was to
assess physician perceptions and experiences using the dashboard in a university rheumatology clinic.

Methods: Data derived from focus group (FG) discussions and surveys with physicians who had access to the dashboard
as part of a randomized, stepped-wedge pragmatic trial. FGs explored physician perceptions towards the usability, accept-
ability, and usefulness of the dashboard. FG data were analyzed thematically using deductive and inductive techniques;
emerging themes were categorized according to the Technology Acceptance Model (TAM; Figure 2). Surveys, which were
collected during consecutive visits in which the dashboard was not discussed with the patient, queried physicians’ reasons
for non-use. Survey data were summarized as proportions.

Results: 3 FGs included 12 rheumatologists and 102 surveys were collected from 14 physicians. Major themes that
emerged from the FG analysis as barriers to using the dashboard included inconsistent collection of RA outcomes leading
to sparse data in the dashboard and concerns about explaining RA outcomes, especially to patients with fibromyalgia
(Table). Other challenges included time constraints and technical difficulties refreshing the dashboard to display real-time
data. Nevertheless, physicians were enthusiastic about the dashboard and expressed the usefulness of visualizing RA out-
come trajectories in a graphical format for motivating patients, enhancing patient understanding of their RA outcomes, and
improving communication about medications. Methods for integrating the dashboard into the visit varied: some physicians
used the dashboard at the beginning of the visit as they documented RA outcomes; others used it at the end to justify
changes to therapy; and a few shared it only with stable patients. Survey results aligned with the themes identified in the
FGs: the most reported reason for not using the dashboard was an assumption that the dashboard would not be useful
for the patient (32%) (often because of low DA or comorbid conditions). Other reasons included forgetting to use the dash-
board (19%), lack of patient data in the dashboard (12%), and time constraints (12%). Technical difficulties accounted for a
small amount of non-use (6%).

Conclusion: We used a mixed-methods approach to assess physician perceptions of a novel EHR sidecar dashboard
application that aims to improve the quality of care for RA patients. Despite enthusiasm for the value of this new technology,
discomfort with discussing RA outcomes, inconsistent workflows for incorporating the dashboard into the visit, and incom-
plete EHR data were major reasons for not using the dashboard. Future work should address these barriers to improve
uptake of the dashboard.
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Figure 1: Screenshot of the Rheumatoid Arthritis-Patient-Reported Outcomes Dashboard (RA-PRO)
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Figure 2: Physician Technology Acceptance Model (TAM) of the RA-PRO dashboard.

Table: Physician Perceptions of the RA-PRO dashboard sidecar application: Qualitative Results
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Disclosure: C. Nasrallah: None; C. Wilson: None; A. Hamblin: None; L. Jacobsohn: None; C. Young: None;
C. Young: None; M. Nakamura: None; A. Gross: None; J. Ashouri: None; M. Matloubian: None; J. Yazdany: Astra
Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; G. Schmajuk: None.
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Background/Purpose: Given the progressive joint damage and physical disability associated with uncontrolled Rheu-
matoid arthritis (RA), a treat-to target-strategy through the early utilization of disease-modifying antirheumatic drugs
(DMARD) provides patients with the best opportunity to control their disease earlier. Biologic and targeted DMARDs
are specialty medications, and while there is not a single defining aspect of specialty medications, most are high cost
and involve complexity in storage requirements, handling and delivery, patient management and manufacturer restric-
tions. While specialty medications have brought successful treatment options to diseases that previously had limited
options, they have also made the prior authorization system increasingly complex, often leading to a delay in treatment.
Pharmacist-led specialty medication approval programs, such as Specialty Medication Services (SMS), complete prior
authorizations, appeals, and aid in financial assistance for specialty medications. This study will examine the impact
of a pharmacist-led SMS on time-to-dispense for DMARDs in patients with Rheumatoid Arthritis. The primary endpoint
of this study will be to compare time-to-dispense for DMARDs before and after implementation of specialty medication
services.

Methods: This study was conducted in a retrospective cohort manner, evaluating the time-to-dispense of specialty rheuma-
tologic medications before and after implementation of SMS. Data was generated from the electronic medical record (EMR).
Therapy initiation orders entered through the EMR for any of the included specialty medications prescribed by Rheumatol-
ogy for the same 6-month period in April 2016- October 2016 (control group, pre-SMS), compared to April 2019-October
2019 (study group, post-SMS). Each patient’s EMR was reviewed to collect information on dispensing pharmacy, prior
authorization, indication for treatment, and if financial assistance was needed. A total of 100 patients were included in the
study, 50 of whom underwent medication approval prior to the implementation of SMS (2016), and 50 of whom underwent
medication approval after implementation of SMS (2019).

Results: Among the pre-SMS implementation group (2016), the mean time-to-dispense- was 14.7 days (SD +/- 24 days),
while mean time-to-medication dispense for the post-SMS establishment group (2019) was 5 days (+/- 6.7 days). There is
a statistically significant difference in days until medication dispensed (p< 0.001) for 2016 versus 2019. The two groups
demographics and insurance carriers were comparable, though more patients had private insurance in the 2019 group
(68%), as compared to the 2016 group (44%, Table 1)
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Conclusion: This study shows that the implementation of Pharmacist-led specialty medication approval programs, such as
Specialty Medication Services, significantly reduced the number of days until specialty medications were dispensed in a uni-
versity health system. While there is a difference in the average time to dispense with the utilization of Specialty Medication
Services, further studies are needed to determine the impact of early medication approval and dispensing and how this cor-
responds to patient clinical outcomes.

Disclosure: K. Ahmadmehrabi: None; N. Ravishankar: None; D. Mekhiel: None; Z. Aouhab: None.

Table 1: Characteristics of patients by Pharmacist access year.
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Background/Purpose: Neurosarcoidosis (NS) is a serious and relative uncommon complication of sarcoidosis. Data on
incidence is scarce and varies worldwide. Our objective is toestimate NS epidemiology in Northern Spain.

Methods: Patients diagnosed with sarcoidosis at a University hospital in Northern Spain, between January 1999 and
December 2019 were assessed. Sarcoidosis diagnosis was established according to ATS/ERS/WASOG criteria as follows:
compatible clinical and radiological presentation, histopathologic confirmation, and exclusion of other granulomatous dis-
eases. NS was diagnosed according to the NS Consortium Consensus Group. Demographic and clinical data were col-
lected. The incidence of sarcoidosis between 1999-2019 was estimated by gender, age, and year of diagnosis.

Results: NS was observed in 30 of 234 (12.8%) (19 women/ 11 men) (mean age: 55.0±15.8 years) patients with sarcoido-
sis. The underlying neurological manifestations were chronic headache (n=13, 43.4%), peripheral neuropathy (n=6, 20.0%),
cranial neuropathy (n=5, 16.7%), spinal cord abnormalities (n=3, 10.0%) and aseptic meningitis (n=3, 10.0%). A comparison
between different geographical areas is summarized in Table 1. There are wide variations in frequency (US:4.8% to
France:33.9%), gender predominance and age at diagnosis (31 to 55 years) depending on the geographical area.

TABLE 1: Main clinical features and treatment of neurosarcoidosis in different geographical areas.
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Nevertheless, most of the patients were diagnosed in the 5th decade of life. Annual incidence of NS in our population area in
the 1999-2019 period was 0.11 per 100000 people, 95% (CI:0.11-0.26); 0.08 (0.07-0.24) in men, 0.13 (0.09-0.24) in
women. There were variations in annual incidences, ranging from a minimum value of 0.08 in 2013-2014 to a maximum of
0.19/100000 population in 1999-2000. A downward trend in annual incidence over time was observed. Nevertheless, the
correlation was weak(r2=0.1135) (Figure 1).

Conclusion: The epidemiological characteristics of NS is very different in frequency. Frequency estimated in this study was
similar to that of other countries.

Disclosure: A. Serrano-Combarro: None; A. Herrero-Morant: None; L. Sanchez-Bilbao: None; I. Gonzalez-
Mazon: None;D. Martinez-Lopez: None; J. Martin-Varillas: None; R. Fernandez-Ramon: None; R. Blanco: AbbVie,
5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6,
Roche, 5, 6, Sanofi, 6.
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FIGURE 1: Trends in age at neurosarcoidosis diagnosis in Cantabria, Spain, in 1999-2019 by gender.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a heterogeneous group of diseases characterised
mainly by the presence of inflammation and muscle weakness. The main subtypes of IIM are Dermatomyositis (DM), Poly-
myositis (PM), Inclusion body myositis (IBM), Immune-mediated necrotising myopathies (IMNM) and Anti-synthetase syn-
drome (ASS).

Currently the treatment of IIMs is not well established. Intravenous immunoglobulins (IVIG) are a therapeutic alternative for
the treatment of IIM. Although their mechanism of action is not precisely known, several studies suggest that they are effec-
tive in the treatment of multiple rheumatological diseases, including IIM.

The main objective of this study is to describe the use of IVIG, as well as to determine its efficacy in different subtypes of IIM in
a cohort of patients from northern Spain.

Methods: Observational study of patients with IIM who required at least one cycle of IVIG between January 2000 and
December 2022. Patients with IIM who met a) EULAR/ACR 2017 criteria for DM and PM, b) European Neuromuscular Inter-
national Workshop 2016 definition for MNIM and c) Connor’s criteria in SAS were included.

Treatment efficacy was studied based on a) clinical variables (muscle weakness and skin involvement), b) analytical variables
(Creatin Kinase CK) and c) corticosteroid sparing effect. All these factors were measured at 1 month, 3 months, 6 months,
1 year and 2 years after starting IVIG treatment.

Figure 1. Muscle weakness improvement. a) Dermatomyositis b) Inmune-mediated necrotizing myopathies. c) Polymyositis
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Muscle weakness was measured in 3 territories (upper limb, lower limb and neck flexor muscles) using the MRC (Medical
Research Council Grading System) muscle strength scale.

The evolution of clinical parameters was classified into 3 categories: complete improvement (resolution), partial improvement
and no improvement.

The IVIG treatment schedule used was 2g/kg spread over 2-5 days.

Results: A total of 37 patients with IIM were included, 29 females (78%) and 8 males (22%), with a mean age 47 ± 27 years.
The most frequent group was DM (n=27; 73%), followed by IMNM (n=6; 16%), PM (n=3; 8%) and ASS (n=1; 3%).

FIGURE 3. Corticosteroid sparing effect.

FIGURE 2. Creatine-Kinase evolution.
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Eight (30%) patients with DM received IVIG as induction therapy associated with standard treatment, while 19 (70.37%)
patients received IVIG after boluses of methylprednisolone (n=10; 53%), prednisone 45mg/day (n=19; 100%), or associated
with other immunosuppressants (IS) (methotrexate, azathioprine, cyclophosphamide or mycophenolate). The main indica-
tion for IVIG in this group was muscle weakness (n=19; 70%) and skin involvement (n=8; 30%). The main indication for IVIG
in MD was muscle weakness (n=19; 70%) and skin involvement (n=8; 30%).

All PM patients (n=3) had received previous treatment with Prednisone 60mg/day. The main indication was muscle weak-
ness (n=3, 100%).

Of the 6 patients with IMNM, 5 (67%) received IVIG as induction therapy and 1 patient (33%) after Prednisone 60 mg/day. In
all of them the indication was muscle weakness.

Only one patient with ASS received IVIG treatment, due to interstitial lung involvement and muscle weakness.

An improvement in muscle weakness (total and/or partial) (Figure 1), CK levels (Figure 2) and a sparing glucocorticoid effec-
tof IVIGwas observed in all IIM subtypes.(Figure 3)

Conclusion: IVIGs are effective in all 3 subtypes of IIM studied.

Disclosure: C. Corrales Selaya: None; D. Martínez-Lopez: None; D. Prieto-Peña: None; F. Benavides: None;
J. Martin-Varillas: None;R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Jans-
sen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Scleritis involves inflammation of the sclera caused by trauma, infections, or autoimmune condi-
tions. The purpose of our study was to understand the relationship between scleritis and the presence of autoimmune dis-
ease, including the temporal relationship, treatment course, recurrence, and associated serologies.Characterizing the
relationship between scleritis and autoimmunity can help clinicians identify and treat conditions effectively.

Methods: We conducted a case series of 341 scleritis patients seen between January 1, 2005 and December 20, 2020.
Demographics, treatment types, treatment failures, recurrence events, and serology data were compared among patients
with and without autoimmune disorders. Autoimmune disorders were described by disease and by time course. American
College of Rheumatology criteria were unable to be used to verify diagnoses for this study.
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Results: Most patients with scleritis had an associated autoimmune disorder (n=196, 57%), and most patients developed
their disorder before scleritis (62%). There were no significant differences in age, gender, ethnicity, or race among scleritis
patients with and without autoimmune disorders. Most patients had recurrence of scleritis (54%), and patients with autoim-
mune disorders were more likely to have a recurrence (62% vs 48%, p< 0.05). The most common scleritis treatments were
nonsteroidal anti-inflammatory drugs, topical and systemic prednisone. There were no differences in treatment failure rates
based on having an autoimmune disorder. The most common autoimmune disorders associated with scleritis were rheuma-
toid arthritis (39%), vasculitis (21%), and inflammatory bowel disease (14%). The incidence of autoimmune disorders devel-
oped after scleritis for any condition was 0.84/100,000 person years, with 0.33/100,000 person years for vasculitis, and
0.23/100,000 person years for RA. Based on limited data, there were no relationships between RF and ACPA serologies
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and time course of developing autoimmune disorders and scleritis. Dual-seropositive patients were more likely to have an
autoimmune disorder compared to seronegative patients (72% vs 35%, p< 0.001), as were RF+/ACPA- patients (70% vs
35%,p< 0.05).

Conclusion: Scleritis is associated with autoimmune diseases, most commonly developed before scleritis. Scleritis among
autoimmune patients is more likely to recur. Comparative studies are needed to identify individual risk factors associated
with development of autoimmune disease among scleritis patients.

Disclosure: T. Morrison: None; M. Gottman: None; M. Friedman: None; D. Ghetie: None.
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Background/Purpose: Although NLRP1 was the first identified member of the NOD-like receptors family, its role as a sen-
sor of pathogen- or damage-associated signals and its connection with systemic autoinflammatory disorders (SAIDs) have
not been clarified yet. Missense or non-sense variations of the NLRP1 gene have already been associated with some clinical
phenotypes including dyskeratosis, arthritis, recurrent fever, chronic infections, recurrent acute phase response, recurrent
respiratory papillomatosis, keratosis pilaris, palmoplantar wart-like hyperkeratotic papules, atrophoderma vermiculata, and
familial keratosis lichenoides chronica. Some polymorphisms have also been associated with autoimmune disorders. We
herein report the clinical findings of 5 patients with NLRP1 variants.

Methods: The study group included the patients who were referred to our center with a potential diagnosis of SAID and
screened for variants of 22 autoinflammatory genes. Those patients with NLRP3 variants were identified, and their clinical
and laboratory findings were evaluated.

Results: A total of 146 cases with potential diagnosis of SAID were included, and their genetic analysis results were evalu-
ated. NLRP1 variants were identified in 5 (3.4 %) cases. All of the NLRP1 gene variants were classified as variant of uncertain
significance (VUS). All but one patients had additional variants in other autoinflammatory genes (Table 1). The most common
clinical finding was recurrent urticaria (n=4). Case 1 had NLRP3-AID-like clinical phenotype in addition to Crohn’s disease
with sacroiliitis. Case 2 had scleritis attacks and had a combination of two gene variants. Case 3 had Behçet’s disease-like
phenotype with oral aphthous stomatitis, genital ulcers, and cerebrovascular event with VUS in both NLRC4 and NLRP1
genes. Case 4 had a TRAPS-like phenotype with serositis and periorbital edema with NLRP1 VUS and a pathogenicMEFV
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variant. Case 5 had an FMF-like phenotype with VUS in the NLRP1 VUS and a pathogenic variant in the MEFV genes along
with five different gene variants. None of the patients had a family history for a phenotype compatible with SAIDs.

Table 1: Genotype and phenotypes of patients with NLRP1 variants. *: Pathogenic and likely pathogenic, †: VUS

Figure 1: NLRP1 variants and phenotypic features of the reported patients (above the line) and our cases (below the line).
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Conclusion: NLRP1-associated SAID has been emerging as a new entity, and the phenotypic features of the reported
patients varied significantly according to the positions of the variants within the different domains of the gene (Figure 1).
We herein report 4 patients with recurrent urticaria as the most common clinical feature in association with 3 different VUS
in the NLRP1 gene, and none of the accompanying genetic variants have not been related to urticaria below. The NLRP1
gene p.Val939Met variant is a relatively common variant (allele frequency 0.01), but relatively frequent observation of this var-
iant in the current patient group may suggest that it may have a functional role very similar to the relatively common variant of
p.Gln703Lys in the NLRP3 gene. One of the remaining two variants (p.Val1235Ile) was not reported before, and the other
one (p.Cys904Ter) was expected to have a pathogenic role due to early termination of the protein (Figure 1). Collection of
more cases would help clarify the spectrum of clinical findings of the patients with NLRP1-AID.

Disclosure: S. Amikishiyev: None; T. Kalaycı: None; R. Deniz: None; Y. Yalçınkaya: None; B. Artim-Esen: None;
M. Inanc: None; A. Sahin: None; S. Ekmekci: None; N. Abacı: None; S. Ozturk: None; S. Palanduz: None;
A. Gul: None.

Abstract Number: 1917

Reducing Inadvertent Antifilarial Antibody Testing at an Academic
Medical Center: A Quality Improvement Project

Khiem Vu, Justin Choi and Jon Golenbiewski, Atrium Health Wake Forest Baptist Medical Center, Winston-Salem, NC

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1913–1944) Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: IgG4-Related Disease (IgG4-RD) is a fibroinflammatory autoimmune disease that can present with
glandular swelling, chronic pancreatitis, sclerosing cholangitis, and retroperitoneal fibrosis, amongst others. Along with a
supporting clinical history, diagnosis is typically established by biopsy of affected tissue showing hallmark histopathologic
findings. Many patients demonstrate elevated serum IgG4 levels and checking levels is often part of the initial workup when
considering IgG4-RD. At Atrium Health Wake Forest Baptist, IgG4 levels can be checked by ordering IgG subclass levels or
IgG4 levels. However, we have frequently observed the filarial IgG4 antibody test erroneously ordered instead, even though
the patient’s symptoms are not suggestive of filariasis or other tropical infectious disease. Inadvertent ordering of filarial IgG4
consumes healthcare dollars and may lead to delay in diagnosis of potential IgG4-RD. Our goal was to quantify how preva-
lent this issue is over the last 5 years (March 2017-March 2022) and institute a quality improvement (QI) intervention to sig-
nificantly reduce inadvertent filarial IgG4 testing.

Methods: Using SlicerDicer on EPIC, we determined the number of patients who had ≥ 1 filarial IgG4 level ordered (date
range 3/22/2017-3/21/2022). Using the patient’s medical record number (MRN), we individually reviewed the charts to
determine whether such testing was indicated or done inadvertently while investigating a diagnosis of IgG4-RD. We
designed a pop-up reminder that appears when a provider tries to order a filarial IgG4. The pop-up contained recommenda-
tions for alternative testing for IgG Subclass 4 or IgG Subclasses instead, and officially launched on 3/22/2022. To determine
the efficacy of our intervention after a 1-year observation, we determined the number of patients who had ≥ 1 filarial IgG4
ordered between the dates 3/22/2022 and 3/21/2023.
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Results: 295 patients had ≥ 1 filarial IgG4 test ordered between 3/22/2017 and 3/21/2022 (average 59 patients per year).
The vast majority of patients (97.3%) had unjustifiable reasons for ordering the test, after review of the patients’ charts (-
Figure 1) However, our pop-up intervention significantly reduced (100% reduction) inadvertent filarial IgG4 testing after a
1-year observation. Only 1 filarial IgG4 test was ordered during 3/22/2022-3/21/2023, and it was clinically indicated after
chart review (Figure 1)Ordering of IgG4 Subclass 4 or IgG Subclasses was not negatively affected by the pop-up (Figure 2)

Conclusion: We instituted an effective QI intervention in the form of a pop-up reminder that effectively eliminated the inad-
vertent checking of filarial IgG4 when such testing was not justified.It was selective against filarial IgG4 orders, and did not
create an undue burden on providers who tried to order potentially justifiable IgG4 or IgG subclass testing. Since each filarial
IgG4 test costs $288.75 at Labcorp (821383), our intervention could potentially reduce health expenditures by $17,000 per
year at our institution. This strategy could be applied at other medical centers if a similar problem with filarial IgG4 exists and
can also be applied to other lab tests that are often checked inadvertently.

Disclosure: K. Vu: None; J. Choi: None; J. Golenbiewski: None.

Figure 1

Figure 2
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Background/Purpose: Sarcoidosis is multisystem autoimmune disease characterized by noncaseating granulomas which
can result in significant morbidity and mortality. This study aims to identify variables associated with in-hospital death for sar-
coid patients on a national level.

Methods: We performed a retrospective study of adult sarcoid hospitalizations from 2016-2020 National Inpatient Sample
(NIS) database. Diagnoses for each hospitalization were identified by ICD-10 codes. We sought to identify predictors of in-
hospital death among sarcoid patients. Variables were selected from literature review and ranking of common diagnoses
among sarcoid inpatients. Variables with a p value ≤ 0.2 in the univariable screen were included in a multivariable logistic
regression model. P values ≤ 0.05 were considered significant in the multivariable analysis.

Results: There were 405,450 inpatient admissions with a diagnosis of sarcoidosis in the 2016-2020 NIS database. Of
those, 10,210 (2.5%) died while in the hospital (table 1). The deceased group was older (median age 67 vs 61 years;
p< 0.0001), had more males (41.7% vs 38.6%; p=0.0035), had longer median LOS (6 vs 4 days; p< 0.0001), had higher
median total hospital charges ($78,507vs $37,333; p< 0.0001), and higher Charlson comorbidity index (CCI) (3 vs 2;
p< 0.0001). Univariable analysis showed many variables associated with in-hospital death among sarcoid patients (table
2). Multivariable analysis showed the following variables were independently associated with a higher odds of in-hospital
death: Age (OR 1.03; 95% CI 1.023 -1.032), CCI (OR 1.14; 95% CI 1.102-1.170), COVID-19 (OR 2.69; 95% CI
2.133-3.384), male gender (OR 1.16; 95% CI 1.047-1.290), other race (OR 1.79; 95% CI 1.275-2.505), acidosis
(OR 2.46; 95% CI 2.190-2.755), Acute kidney failure (AKF) (OR 1.89; 95% CI 1.695-2.107), arrhythmia/heart blocks
(OR 1.58; 95% CI 1.414-1.767), cerebral edema/brain compression (OR 8.29; 95% CI 6.177-11.115), disseminated intra-
vascular coagulation (DIC) (OR 11.87; 95% CI 6.417-21.948), encephalopathy (OR 1.81; 95% CI 1.574-2.082), hepatic fail-
ure (OR 4.28; 95% CI 3.446-5.319), hemophagocytic lymphohistiocytosis (OR 5.43; 95% CI 1.269-23.212), aspiration
pneumonia (OR 1.89; 95% CI 1.557-2.300), pulmonary embolus (OR 2.18; 95% CI 1.697-2.793), pulmonary hypertension
(OR 1.22; 95% CI 1.079-1.383), respiratory failure (OR 6.70; 95% CI 5.911-7.592), and sepsis (OR 2.81; 95% CI
2.494-3.156) (table 3).

Conclusion: Our analysis showed that 2.5% of inpatient admissions carrying a sarcoid diagnosis ended in death. Demo-
graphic factors such as age, gender, other race, and CCI were independently associated with higher odds of mortality, while
African American race and income quartile were not. Several comorbidities were independently associated with higher odds
of in-hospital death: acidosis, acute kidney failure, arrhythmia/heart blocks, cerebral edema/brain compression, DIC,
encephalopathy, hepatic failure, HLH, aspiration pneumonia, PE, pulmonary hypertension, respiratory failure, and sepsis.
Clinicians should remain vigilant for these life-threatening complications since early recognition and intervention may improve
inpatient sarcoid outcomes.
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Table 1. Weighted Descriptive Characteristics of Adult Sarcoid Hospitalizations from the 2016 to 2020 National Inpatient Sample (n= 405,450)
Abbreviations: ACS=Acute Coronary Syndrome; CCI= Charlson Comorbidity Index; CKD=Chronic Kidney Disease; DIC=Disseminated Intravas-
cular Coagulation; IQR=Interquartile Range; HF=Heart Failure; HLH= Hemophagocytic lymphohistiocytosis; HTN=Hypertension; n= number;
PI=Pacific Islander; Q=Quartile
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Table 2: Univariable Mortality Analysis for Sarcoid Inpatients, NIS 2016-2020 Abbreviations: ACS=Acute Coronary Syndrome; CCI= Charlson
Comorbidity Index; DIC=Disseminated Intravascular Coagulation; HF=Heart Failure; HLH= Hemophagocytic Lymphohistiocytosis; HTN=Hyper-
tension; NIS=National Inpatient Sample Database; PI=Pacific Islander; Q=Quartil
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Table 3: Multivariable Mortality Analysis for Sarcoid Inpatients, NIS 2016-2020 Abbreviations: ACS=Acute Coronary Syndrome; CCI= Charlson
Comorbidity Index; DIC=Disseminated Intravascular Coagulation; HF=Heart Failure; HLH= Hemophagocytic Lymphohistiocytosis; HTN=Hyper-
tension; NIS=National Inpatient Sample Database
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Background/Purpose: Immune checkpoint inhibitors (ICI) have changed the landscape of cancer treatment dramatically,
but because of their mechanism of action they are also known to cause immune-related adverse events, including chronic
inflammatory arthritis (ICI-IA) and osteoarthritis flares. Additionally, the safety of joint arthroplasty in such patients has not
yet been described. We undertook this study to describe the histology and outcomes of hip and knee arthroplasty (THA
and TKA) at our high-volume orthopedic hospital among patients who received ICI within one year of surgery.

Figure 1. Swimmer’s plot showing different checkpoint inhibitor regimens, joint replaced, and histology, plotted against time

Table 1. Patient characteristics. ICI = immune checkpoint inhibitor; ipi/nivo = ipilimumab/nivolumab
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Methods: We identified all ICI-treated patients who underwent joint arthroplasty at Hospital for Special Surgery (HSS) from
1/1/2018 to 12/31/2022, excluding patients whose last dose of ICI was >365 days prior to surgery. Clinical information was
extracted retrospectively from the electronic medical record. The study was approved by the HSS IRB.

Results: Ten patients who had received ICI treatment underwent 13 native joint arthroplasties (Table 1). Mean age was
70, mean BMI 27.45. Two patients had established ICI-IA. Median duration of ICI therapy was 18 months. Median time from
the last dose of ICI to surgery was 27 days. Median duration of follow up was 271 days. There were 6 TKA, 1 unicompart-
mental knee replacement, and 6 THA (Figure 1). In 12/13, joint replacement surgery was indicated after failing conservative
therapy for degenerative joint disease. There were no surgical site infections, wound healing issues, 30-day readmissions,
cardiovascular events, or death. All patients were discharged home, most with services. Of the 2 patients with known ICI-
IA, one (with known lymphoma) was found to have lymphomatous involvement of an otherwise degenerative hip; the other
patient, who had monoarticular ICI-IA and for whom TKR was meant to be curative, had knee histology that showed marked
lymphoplasmacytic inflammation resembling rheumatoid arthritis. All other joint explants had degenerative disease, 3 with
mild-moderate synovitis. One patient had calcium pyrophosphate crystal deposits. One patient, who has remained on treat-
ment from the time immediately preceding her first THA in 3/2019 until the present, required a revision THA 2/2023. The pri-
mary THA used a dual mobility prosthesis and modular dual mobility liner containing cobalt/chromium. Histology of the THA
explant at the time of revision showed an immune-mediated inflammatory granulomatous reaction (adverse local tissue reac-
tion), possibly from corrosion at the dual mobility liner, or from neck/stem incompatibility. Serum cobalt level was elevated at
2.7 ucg/L (nv 0.1-0.4). These reactions are uncommon; in one systematic review of arthroplasties using similar components,
only 3% of patients had elevated ion levels.1

Conclusion: This single-center retrospective case series demonstrates the relative safety of performing joint arthroplasty in
cancer patients treated with ICI. Most patients had degenerative changes with some mild to moderate reactive synovitis.
One patient had an immune-mediated reaction leading to early revision; it is plausible that ICI treatment played a role in aug-
menting the immune response.

1Gkiatas I et al. J Orthop. 2020;21:432-437

Disclosure: Y. Elfarra: None; E. DiCarlo: None; J. Vigdorchik: None; C. Aude: None; N. Ghosh: None; A. Bass:
None; K. Chan: None.
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Novel anti-IL-17A Monoclonal Antibody JS005 in Patients with Moderate
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Dong9, Chengxin Li10, Aijun Chen11, Zhuning Wu12, Yuxian Zhu12, Mengqi Zhang12, Jiangnian Liu12 and Jianzhong Zhang1,
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Background/Purpose: JS005 is a novel anti-IL-17A monoclonal antibody with unique patented complementarity-
determining region (CDR) sequences. This Phase Ib/II study (NCT05344248) aimed to evaluate the safety, tolerability, effi-
cacy and pharmacokinetic characteristics of JS005 in patients with moderate to severe plaque psoriasis.

Methods: This study was composed of a dose-escalation phase Ib trial and a multicenter, double-blind, placebo-controlled
phase II trial. Moderate to severe plaque psoriasis patients were enrolled to receive subcutaneous JS005 60mg (n=6),
150mg (n=9), 300mg (n=9), 600mg (n=6) and placebo (n=10) in the phase Ib trial. In the phase II trial, moderate to severe
plaque psoriasis patients aged 18 to 75 years were randomized in a 1:1:1 ratio to receive subcutaneous JS005 at 150mg
(n=48), 300mg (n=47) or placebo (n=48) once a week (QW) from Week 0 to Week 4, and once every 4 weeks (Q4W) from
Week 5 to Week 12. Follow-up period was continued for 8 weeks after the last dose. The primary endpoint was the propor-
tion of patients with at least 75% improvement in Psoriasis Area and Severity Index (PASI 75) from baseline at Week 12.

Results: A total of 40 and 143 patients were enrolled in this phase Ib and phase II trials, respectively. In the phase Ib trial,
JS005 was well tolerated in moderate to severe plaque psoriasis patients, the incidence of Treatment Emergent Adverse
Events (TEAEs) was similar across groups (p >0.05). Results from full analysis set (FAS) showed significantly higher response
rates of PASI 75 with JS005 60mg (50%, p< 0.0001), 150mg (100%, p< 0.0001), 300mg (100%, p< 0.0001) and 600mg
(100%, p< 0.0001) than with placebo (0%) at Week 12 (Fig. 1). In the phase II trial, the proportions of patients achieved PASI
75 at week 12 were significantly higher in the JS005 150mg group (95.8%, p< 0.0001) and 300mg group (89.4%,
p< 0.0001) than in the placebo group (8.3%) (Fig. 2). The incidence of TEAEs was 62.5%, 63.8%, and 64.6% in the
JS005 150mg, 300mg and placebo groups, respectively. The severity of TEAEs in JS005 150mg and 300mg groups were
all CTCAE grade 1 and Grade 2. The most common drug related TEAEs in JS005 group were hyperuricemia (6.3%), blood
uric acid increase (5.3%), and hypertriglyceridemia (5.3%). There were no AEs that led to study withdrawal and permanent
treatment discontinuation, and no serious AE or death events occurred.

Figure 1 Proportion of patients achieving PASI 75 over 24 weeks in Phase Ib trial (full analysis set)
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Conclusion: This phase Ib/II study demonstrated that JS005 was highly effective and well tolerated in moderate to severe
plaque psoriasis.

Disclosure: L. Cai: None; Z. Mu: None; X. Tao: None; L. Zhang: None; C. Zhang: None; Y. Li: None;G. Zhang: None;
F. Zhang: None; X. Dong: None; C. Li: None; A. Chen: None; Z. Wu: Shanghai Junshi Biosciences, 3; Y. Zhu: Shang-
hai Junshi Biosciences, 3; M. Zhang: Shanghai Junshi Biosciences, 3; J. Liu: Shanghai Junshi Biosciences, 3;
J. Zhang: None.

Abstract Number: 1921

Clinical Spectrum of VEXAS Syndrome in a Rheumatology Department

Herman Mann1, Blanka Stiburkova2, Katerina Pavelcova1, Monika Belickova3, Cyril Salek3, Jana Juhaszova1 and Jiri
Vencovsky4, 1Institute of Rheumatology, Praha 2, Czech Republic, 2Institute of Rheumatology, Prague, Czech Republic,
3Institute of Hematology and Blood Transfusion, Praha 2, Czech Republic, 4Institute of Rheumatology, Prague,
Czech Republic, Department of Rheumatology, 1st Faculty of Medicine, Charles University, Prague, Czech Republic

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1913–1944) Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: VEXAS (vacuoles, E1 activating enzyme, X-linked, auto-inflammatory, somatic) syndrome is a clini-
cally serious and potentially fatal adult-onset disease caused by somatic mutations in the UBA1 (Ubiquitin-like modifier acti-
vating enzyme 1) gene in hematopoietic progenitor cells. VEXAS syndrome clinically presents with inflammatory and
hematological symptoms in middle and older age, predominantly in males. Multisystem inflammation most commonly
affects the skin, eyes, joints, blood vessels, cartilage, and lungs. Patients with VEXAS syndromemay meet diagnostic criteria

Figure 2 Proportion of patients achieving PASI 75 over 20 weeks in Phase II trial (full analysis set)
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for several rheumatic diseases and/or hematological disorders. Given its heterogeneous clinical manifestations a high
degree of clinical suspicion is required for pursuing the diagnosis of VEXAS syndrome; therefore, clinicians must be aware
of the clinical features of VEXAS syndrome. The purpose of this study is to describe a series of cases diagnosed in a rheu-
matology department.

Methods: Institute of Rheumatology is the largest tertiary academic center providing care for patients with all types of inflam-
matory rheumatic diseases in the Czech Republic. Patients with symptom onset at age ≥40 years with undiagnosed inflam-
matory conditions, chondritis, unclassified vasculitis, neutrophilic dermatosis and classifiable inflammatory rheumatic
diseases, which were a) resistant to standard therapy, b) associated with hematologic disorders or c)associated with atyp-
ical inflammatory manifestations for given diagnosis were considered for UBA1 testing. Retrospective chart review was per-
formed to obtain pertinent demographic information and clinical data for patients with detected UBA1 somatic mutations.

Results: We have tested 22 patients (17 males and 5 females) with suspicious clinical phenotype and were able to detect
previously described somatic UBA1 mutations in five of them. One additional patient with clonal cytopenia and multi-organ
inflammatory features (patient 4) harbored a previously undescribed UBA1 variant in exon 14, which proved pathogenic in
enzymatic analyses (1). Clinical features of individual patients are summarized in Table 1. All patients were males with a
median age at symptom onset 66.5 years (IQR 57, 73) and median duration of symptoms prior to VEXAS syndrome diagno-
sis 3 years (IQR 2, 5). All patients were treated for a presumptive rheumatologic diagnosis with glucocorticoids and three
patients received various other immunosupressants prior to the diagnosis of VEXAS syndrome. Myelodysplastic syndrome
was diagnosed based on bone marrow biopsy in three patients, two additional patients had macrocytic anemia. Notably no
cytopenia and normal MCV were present in one patient with longstanding inflammatory symptoms.

Conclusion: VEXAS syndrome presents with heterogenous clinical manifestations and should be considered in rheumatol-
ogy patients with corresponding inflammatory phenotype even in the absence of hematologic abnormalities. 1)
Stiburkova B, et al.Novel Somatic UBA1 Variant in a Patient With VEXAS Syndrome. Arthritis Rheumatol. 2023 Feb 10.
doi: 10.1002/art.42471. Epub ahead of print.

Supported by Ministry of Health of the Czech Republic, grant nr. NU23-10-00160

Disclosure: H. Mann: None; B. Stiburkova: None; K. Pavelcova: None; M. Belickova: None; C. Salek: None;
J. Juhaszova: None; J. Vencovsky: Argenx, 2, Eli Lilly, 6, Galapagos, 2, Horizon, 2, Merck, 2.

Table 1: Clinical characteristics of patients with VEXAS syndrome
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Background/Purpose: Hidradenitis suppurativa (HS) is a multifactorial auto-inflammatory disorder with a prevalence of
1% in North American and European populations. HS may be associated with various systemic inflammatory condi-
tions including arthritis. Transcriptome analyses of inflammatory pathways and single-cell RNA sequencing of injured
skin found upregulation of type I interferon (IFN)-regulated genes (IFN signature). Plasma from healthy donors may con-
tain autoantibodies (Abs) neutralizing type I IFN (alpha and/or omega). In patients with systemic lupus erythematosus
(SLE), the presence of these antibodies has been associated with less severe disease. We hypothesize that these
Abs provide a potential therapeutic strategy in patients with severe refractory flare-up of HS. Thus, we aim to evaluate
the feasibility, safety, and to collect preliminary evidences of efficacy of plasma with neutralizing Abs to type I IFN in
patients with severe refractory HS.

Methods: We propose a multicentre prospective phase I-II trial in adult patients with severe refractory flare-up of HS
(Hurley stage III). This will be a two-level dose escalation (1 or 2 plasmas) trial combining safety (classic 3+3) and effi-
cacy criteria (Fleming two-stage design), with priority given to safety. The total number of patients enrolled will range
from 2 (if more than 1 severe adverse event) to 17 patients. Each patient will receive plasma from healthy donors iden-
tified as harboring high titers of neutralizing Abs against IFN. The primary endpoint will combine occurrence of serious
adverse events and evidence of IFN alpha neutralization at Day 2 (D2) (> 90% neutralization of IFN alpha by the recip-
ient’s plasma). Secondary endpoints will be clinical response (defined as at least a 50% reduction in the abscess and
inflammatory nodule count), disease activity score (HS-PGA, IHS4, HiSCR), pain intensity, health-related quality of Life
(DLQI) and patient satisfaction (Patient Satisfaction Index and Treatment Satisfaction Questionnaire for Medication).
IFN alpha neutralization will also be evaluated at hour 1 (after transfusion) and days 7, 14, 21 and 28. Other type I
IFN-associated criteria, including anti-IFN alpha auto-Abs and IFN alpha levels at day 0 (pre-transfusion), hour 1 and
days 2, 7 14, 21 and 28 will be part of secondary objectives and IFN signature will be assessed in biopsies of HS skin
lesion, before and after transfusion.

Results: Expected results: plasma dose escalation will be based on the safety and the transient neutralization of circulating
type I IFN. This neutralization is likely to impact the inflammatory response observed in these patients, as well as the associ-
ated lesions and pain.

Conclusion: To our knowledge, this will be the first trial assessing the potential for plasma with high titer neutralizing Abs to
type I IFN to treat auto-inflammatory diseases. It may open opportunities for such passive immunotherapy in diseases char-
acterized by interferon signature such as HS and SLE.
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Background/Purpose: The prevalence of comorbidities in rheumatic diseases may vary by disease and geographic region.
This study aimed to investigate the comorbidities associated with rheumatoid arthritis (RA), ankylosing spondylitis (AS), pri-
mary Sjögren’s syndrome (PSS) and systemic lupus erythematosus (SLE).

Methods: Data from consecutive patients attending a tertiary care facility between 2020 and 2021 were analyzed. Patients
diagnosed with RA, AS, PSS and SLE based on established criteria were included in the study

Table 1 Prevalence of comorbidities in inflammatory rheumatic patients
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Results: A total of 1347 patients (Table 1) were analyzed in this study. In patients with inflammatory rheumatic diseases
(N=1347), hypertension (10.7%) and hypothyroidism (11.6%) were the most common comorbidities. When individually
assessed for specific diseases, patients with rheumatoid arthritis (RA) (N=1000) had hypertension as the most common
comorbidity (11%), followed by hypothyroidism (8.5%). Likewise, patients with ankylosing spondylitis (AS) (N=100) showed a
similar pattern, with hypertension and hypothyroidism being the most common comorbidities. Patients with Sjögren’s syn-
drome (N=44) showed a higher prevalence of hypertension (18.2%) and hypothyroidism (15.9%). In patients with systemic
lupus erythematosus (SLE) (N=203), the prevalence of hypothyroidism (27.1%) and hypertension (9.9%) was higher, while dia-
betes was less common The overall prevalence of hypertension ranged from 8 to 12%, with the highest prevalence being
found in primary Sjögren’s syndrome (18.2%). SLE had the highest prevalence of hypothyroidism (27.1%), which was two to
three times higher compared to other rheumatic diseases, likely reflecting the increased incidence of autoimmune thyroiditis
in this population. In contrast, the prevalence of diabetes was lower in SLE, possibly reflecting the younger age of the patients.
The relatively younger age group may also explain the lower prevalence of comorbidities such as cancer, osteoporosis, and
ischemic heart disease in the study population Overall, the prevalence and pattern of comorbidities in this study were relatively
lower compared to internationally published studies that included populations from different ethnic backgrounds. These find-
ings underscore the distinct patterns of comorbidities among various rheumatic diseases, likely influenced by underlying dis-
ease characteristics. Additionally, the younger age group in the study population with fewer comorbidities emphasizes the
importance of early diagnosis and optimal management of rheumatic diseases to prevent the development of comorbidities.

Conclusion: Prevalence and pattern of comorbidities in rheumatic diseases vary between different diseases and popula-
tions. Understanding these differences is crucial for tailoring treatment strategies and improving patient outcomes.

Disclosure: S. Ramteke: None; s. Ramteke: None; S. Yadav: None.
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Background/Purpose: The early COVID-19 pandemic led to physical and psychological burdens for patients with systemic
rheumatic diseases, whether or not they had had COVID-19. To assess the impact of this public health crisis on people with
UCTD, we compared demographic, clinical and psychosocial features between patients enrolled in our UCTD registry
before versus after the initial wave of the COVID-19 pandemic in New York City.

Methods: This retrospective cohort study included patients enrolled in an academic hospital-based UCTD registry with pos-
itive ANA, ≥1 sign/symptom of a CTD, who do not meet ACR/EULAR-endorsed classification criteria for SLE, RA, SSc, Pri-
mary Sjögren’s, Idiopathic Inflammatory Myopathy, or 2006 Revised Sapporo Criteria for APS. We collected demographic
information from patients and clinical characteristics from chart review. Upon enrollment, participants completed the
36-Item Short Form Health Survey (SF-36) to assess health-related quality of life (HRQoL), General Anxiety Disorder-7
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(GAD-7), Beck Depression Inventory (BDI), and Fatigue Severity Scale (FSS). We compared demographic, clinical, and psy-
chosocial variables between participants enrolled April 2018-February 2020 ("pre-COVID-19") to those enrolled March
2020-May 2023 ("post-COVID-19"). We used multivariable linear regression to evaluate the association between enrollment
date (before vs. after pandemic onset) and HRQoL (i.e. SF-36 physical component summary [PCS] and mental component
summary [MCS] scores).

Results: There were 78 patients with UCTD: median age 49.5 years [IQR 34.3, 57.8], 96% female, 74% White race, 74%
non-Hispanic/Latino ethnicity. There were no differences in demographics, CTD manifestations, comorbidities, or medica-
tions between groups [Table 1].

In the post-COVID-19 group, the SF-36 ’social functioning’ score was higher (i.e. better) than in the pre-COVID-19 group
(median [IQR] 62.5 [50.0, 87.5] vs. 50.0 [37.5, 75.0], p=0.03). The post-COVID-19 PCS and MCS scores were numerically
higher (PCS: 42.3 [32.3, 50.1] vs. 34.0 [27.3, 46.2], p=0.09; MCS: 45.9 [35.6, 52.8] vs. 44.1 [29.8, 46.6], p=0.06). The post-
COVID-19 vs. pre-COVID-19 group had a higher frequency of BDI-defined mild depression and a lower frequency of mod-
erate/severe depression (p=0.04); GAD-7 and FSS scores did not differ between groups [Table 2].
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After adjustment, the post-COVID-19 group had slightly but not significantly increased PCS (Estimate: 3.32, 95% CI: -1.95 –

8.59, p=0.21) and MCS (Estimate:4.18, 95% CI -0.72 – 9.09, p=0.09) scores compared to the pre-COVID-19 group. BMI
was inversely associated with PCS score (Estimate -0.46; 95% CI -0.87 – -0.05, p=0.03) [Table 3].

Conclusion: Comparing demographically and clinically similar patients with UCTD enrolled in our registry before and after
March 2020, we found that those assessed after the onset of the COVID-19 pandemic had decreased moderate/severe
depression and increased social functioning with a trend toward improved HRQoL. Our results suggest that circumstances
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of the "post-COVID-19" era may have contributed to unexpected improvement in some aspects of UCTD patients’ well-
being; further research with a larger sample is needed to confirm and elucidate these findings.

Disclosure: C. Siegel: UCB, 12, fellowship training is supported by UCB Women’s Health Fellowship Program;
L. Masto: None; A. Smole: None; B. Stamm: None; J. Vega: None; D. Sun: None; D. Jannat-Khah: AstraZeneca,
12, stock ownership, Cytodyn, 12, stock ownershil[, Walgreens Boots Alliance, 12, stock ownership; M. Lockshin:
None; L. Sammaritano: None; M. Barbhaiya: None.
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Background/Purpose:Musculoskeletal pain is a key symptom experienced by patients with SAPHO and chronic nonbac-
terial osteomyelitis (SAPHO-CNO), yet its relation to disease activity assessment remains unknown. We sought to determine
the relation between patient-reported outcome (PRO) measures for pain, and the physician and patient assessments of dis-
ease activity in adults with SAPHO-CNO.

Methods: Adults (≥18 years of age) with SAPHO-CNO enrolled in the SAPHO-CNO study (SCS), a prospective longitudinal
observational study, completed 5 PRO instruments for the assessment of pain: 1) global pain in SAPHO-CNO by the
numeric rating scale (NRS, 0-10); 2) pain scale of the Short Form 36-item survey (SF-36) (0-100); 3) Patient-Reported Out-
comes Measurement Information System (PROMIS) pain interference short form (SF) (6a v1.1); 4) PROMIS nociceptive pain
quality SF (5a v2.0); and 5) PROMIS neuropathic pain quality SF (5a v2.0). Subjects completed a patient global assessment
(NRS, 0-10) for overall and musculoskeletal (MSK) disease activity in SAPHO-CNO. Physician-assessed disease activity was
measured by the physician global scale (NRS, 0-10) for overall and MSK symptoms. Correlational analyses using Spear-
man’s rank correlation coefficient (rho, r) were performed between 1) physician-assessed and patient-reported disease
activity (for overall and MSK), and 2) disease activity (by physician and patient) and PRO pain measures. P-values less than
0.05 were considered significant.

Results: Fifty-eight subjects in the SCS completed their assessments at baseline and were included in this cross-sectional
analysis. Baseline characteristics of the adult SAPHO-CNO cohort are summarized in Table 1. We observed weak correla-
tion between physician-assessed and patient-reported overall (r(56)=0.37, p=0.005) and MSK (r(56)=0.34, p=0.009)
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disease activity in SAPHO-CNO. Next, we observed a weak correlation for 4 out of 5 PRO pain measures and physician-
assessed disease activity, except for PROMIS pain interference which showed moderate correlation (r �0.44-0.46) with
physician-assessed overall and MSK disease activity (Table 2). In contrast, there was moderate/good correlation for 3 out
of 5 PRO pain measures, and strong correlation of pain by NRS with overall (r = 0.71) and MSK (r = 0.76) disease activity
by the patient (Table 2). The PROMIS neuropathic scale showed weak correlation with patient-reported disease activity;
additionally, this scale had a high floor effect (29.3% of subjects had the lowest score).

Conclusion: The physician global assessment of disease activity in adult SAPHO-CNO does not fully capture patient pain
and likely misses important disease experiences from the patient perspective. For pain quality assessment, the PROMIS
neuropathic pain scale may not be suitable. Incorporating patient-reported pain measures will be important for the develop-
ment of a future composite disease activity index in adult SAPHO-CNO.

Table 1. Baseline demographics and disease characteristics of adults with SAPHO-CNO.
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vitas, 5, Janssen, 5, moderna, 5, Novartis, 5, UpToDate, 9; P. Ferguson: None.
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Background/Purpose: Sarcoidosis is a chronic, multisystem, granulomatous disease commonly affecting the lungs. Immu-
nosuppressants, particularly corticosteroids, are the mainstay of treatment. Symptoms, severity and response to treatment
can follow a heterogenous pattern, presenting a clinical challenge. Positron Emission Tomography (PET) imaging with the
use of Fludeoxyglucose F18 (18F-FDG) has been recommended by the American Thoracic Society guidelines in choosing
an appropriate biopsy site.Use of 18F-FDG PET in disease monitoring remains uncertain. We undertook a systematic litera-
ture review (SLR) on the use of 18F-FDG PET in assessing response to treatment in adults with pulmonary sarcoidosis.

Methods: The protocol was registered on Prospero (CRD42023416412). All published articles discussing PET CT use in
response to treatment in pulmonary sarcoidosis were included, until March 2023, in Medline, Embase, and Cochrane Data-
bases. The search was restricted to English-language articles. All article types were eligible except opinion pieces, case
reports, case series of ≤10 patients and reviews. Articles meeting inclusion criteria were examined by one author, with
20% validity screening. In addition to basic demographics, information was extracted on: Siltzbach classification of subjects;
treatment; additional tests performed; time between baseline and follow-up PET CT.

Table 2. Correlations between physician- and patient-assessed disease activity with patient-reported measures of pain in adults with SAPHO-
CNO.
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Results: Initially, 1759 articles were retrieved with 8 ultimately included (4 prospective; 3 retrospective; 1 case-control). A
pooled total of 260 patients with pulmonary sarcoidosis were included, 40.7% male, mean age 47.0 years (SD 3.4). Study
populations were from France (n=1), China (n=1), The Netherlands (n=1), Turkey (n=1), India (n=2) and Serbia (n=2). Treat-
ment for pulmonary sarcoidosis varied markedly amongst the included studies, including: infliximab (n=1) and systemic cor-
ticosteroids (n=3); treatment was unknown in 4 studies. All studies used 18F-FDG-PET, except one in which gallium-67
scintigraphy was also used. Time between baseline PET CT and follow-up scan ranged from 2.8 weeks to 12 months. Com-
pared to clinical response, sensitivity of PET CT in determining response to treatment ranged from 56% to 100%, with mean
sensitivity of 75.3% (SD 16.0). Additional tests performed across all studies included spirometry, chest radiograph, serum
angiotensin-converting-enzyme levels, soluble interleukin-2 receptor levels. All studies concluded that PET CT correlates
with clinical response to treatment and is useful for prognostication, aside from one study which concluded that metabolic
response on PET CT can predict future risk of relapses but does not correlate with clinical response.

Conclusion: To our knowledge, this is the first SLR summarising the use of 18F-FDG PET in assessing response to treat-
ment in adults with pulmonary sarcoidosis. 18F-FDG-PET is useful in determining response to treatment and prognosis in
pulmonary sarcoidosis, and may have a role in predicting future response. Further work in greater patient numbers is
required to confirm the utility of PET CT in the management of pulmonary sarcoidosis.

Figure 1: Flow diagram of stages of systematic literature review. Cochrane Library encompasses library of: systematic reviews; systematic review
protocols; controlled clinical trials.
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Background/Purpose: Anti-synthetase syndrome (ASS) is a chronic autoimmune inflammatory condition, characterized by
myositis, interstitial lung disease (ILD), arthritis, Raynaud’s phenomenon and mechanic’s hands. This systematic review
(SR) aims to summarise the manifestations, management and outcomes of ILD associated with ASS (ASS-ILD).

Methods: The protocol was registered on Prospero (CRD42023416414). Articles discussing management and outcomes
of ASS-ILD, published 1946 until April 2023, were included. Medline, Embase and Cochrane Databases were searched.
Case reports, case series of < 10, reviews and conference abstracts were excluded. Articles meeting inclusion criteria were
examined by two authors. Data on demographics, treatment, antibody serology, physiological and radiological findings at
baseline and one-year were extracted.

Results: Initially, 451 articles were retrieved with 10 included (9 cohort, 1 case series; Figure 1). Risk of bias assessment
established studies were of variable quality (Table 1). A total of 514 patients were included, 67.8% female, mean age 52.4
(SD 4.6) years at ILD induction therapy. Cohorts were from: Europe (n=5); North America (n=3); China (n=2). Patients had
the following myositis-associated autoantibodies: Jo-1 (48%); PL7 (15.1%); PL12 (29.2%), EJ (15.9%); OJ (3.3%). In addi-
tion, 143 patients had anti-Ro52 positivity. Baseline high-resolution computed tomography (where available) showed:
non-specific interstitial pneumonia (NSIP) (n=220; 42.8%); organising pneumonia (OP) (n=142; 27.6%); NSIP/OP overlap
(n=51; 9.9%); nonspecific interstitial pneumonia (n=34; 6.6%). Of these, NSIP subtype was reported in 12 patients (6 fibrotic,
6 cellular). Pulmonary hypertension was discussed in 2 cohorts, with 6 patients having a confirmed diagnosis. Patients
received the following drugs for induction (with glucocorticoids [GC]): cyclophosphamide (CYC) (n=136; 26.5%); rituximab
(RTX) (n=88; 17.1%); calcineurin inhibitors (n=84; 16.3%); other disease-modifying anti-rheumatic drugs (n=183; 35.6%);
intravenous immunoglobulin (IVIG; n=17; 3.3%); GC only (n=20; 3.9%). Overall median forced vital capacity (FVC) pre-
treatment was 52.7% and 68.5% at one year. Overall median diffusion capacity of lungs for carbon monoxide (DLCO) pre-
treatment was 44.5% and 49.1% at one year. Due to heterogeneity of methodology and cohorts, direct comparison was
not possible for most drugs. Patients treated with RTX had an overall median 12.2% improvement in FVC and 2.9% increase
in DLCO at one year. Patients treated with CYC had a 17% and 6.3% increase in FVC and DLCO respectively after one year.
In patients receiving IVIG, 7/17 had >10% increase in FVC at one year. 5.4% (n=28) were reported to have died post-
treatment due to: infection (n=8) including Pneumocystis [n=2, both post-rituximab]; malignancy (n=3); multiorgan failure
(n=2). 15 patients had no reported cause of death.
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Conclusion: This is the first SR summarising the management and outcomes of ASS-ILD. No significant difference was
found between the effectiveness of treatments with regards to physiological respiratory function. More robust trials are
required to reduce the morbidity and mortality resulting from ASS-ILD.

Disclosure: K. Kouranloo: None; M. Dey: None; V. Yioe: None; L. Spencer: None; C. Cotton: None.
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Response to Sars-Cov2 Vaccination in Rheumatic and Neurological
Patients Treated with Different Immunosuppressive Therapies

Cristina Calomarde Gomez1, Raquel Ugena García1, Julia Valera2, Melisa Mena2, Maria Esteve2, Irma Casas2, jose
Antonio Dominguez-Benitez2, lidia Carabias-Ane2, isaac Nuño-Ruiz2, Cristina ramo-Tello2, Javier Santesmases2, Lourdes
Mateo Soria3 and Melania Martinez Morillo1, 1Rheumatology department. Hospital Universitari Germans Trias i Pujol,
Badalona, Spain, 2Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 3HOSPITAL GERMANS TRIAS I PUJOL,
Badalona, Spain

Figure 1: Flow diagram of stages of systematic literature review. Cochrane Library encompasses library of: systematic reviews; systematic review
protocols; controlled clinical trials. ASS-ILD: interstitial lung disease associated with anti-synthetase syndrome.
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Background/Purpose: Vaccination against SARS-CoV2 has been the primary global strategy to prevent severe forms of
this respiratory infection. However, multiple studies have shown that patients undergoing treatment with biological therapies,
especially those targeting B lymphocytes, have a poorer response to vaccination. It should be taken into consideration that a
lower IgG titer is associated with higher mortality from Covid-19. Objective: To describe the vaccine response rate in patients
treated with rituximab (RTX), ocrelizumab (OCR), abatacept (ABT), belimumab (BEL), and compare the response between
rheumatic and neurological patients.

Methods: Descriptive study. Rheumatic and neurological patients undergoing treatment with RTX, OCR, ABT, and BEL
between January 2020 and July 2022 at the Germans Trias i Pujol Hospital were included. Immunoglobulin G (IgG) levels
against the SARS-CoV2 spike protein were quantified, considering >260 BAU/mL as a positive response to vaccination.
Variables such as age, vaccination schedule, recent infection, corticosteroid therapy, or synthetic DMARDs were analyzed.
Additionally, clinical-demographic variables and risk factors for severe SARS-CoV2 infection were described.

Results: The study included 122 rheumatic patients, of whom 59 received RTX, 45 ABT, and 18 BEL, as well as 17 neuro-
logical patients undergoing treatment with OCR and 7 with RTX. The mean age was 51 years, and 72% were women. The
most frequent rheumatic diagnoses were rheumatoid arthritis (55), systemic lupus erythematosus (31), small vessel vasculi-
tis (8), among others. All neurological patients had demyelinating diseases such as multiple sclerosis. Concomitant DMARD
therapy was received by 48% of the patients studied. 92% of the patients were fully vaccinated (3 or more doses), and 8%
had experienced the infection in the previous 3 months. Corticosteroid therapy was received by 49% of the patients, with
92% receiving low-dose corticosteroids. 39% were on DMARDs, with hydroxychloroquine (27%) and methotrexate (19%)
being the most common. In rheumatic patients, serology was negative in 40 patients treated with RTX (67%), and 8 with
ABT (17%). No patient treated with BEL had negative serology. The median IgG level was 30 BAU/mL in patients undergoing
treatment with RTX, 993 BAU/mL with ABT, and 1797 BAU/mL with BEL (p < 0.001) (Fig 1). Regarding negative serology,
there were no differences in terms of age (RTX p=0.28, ABT p=0.71), corticosteroid use (RTX p=0.67, ABT p=0.25), or
DMARDs (RTX p=0.06, ABT p=0.21). In neurological patients, the median IgG level with OCR was 504 BAU/mL, and with
RTX it was 361 BAU/mL, compared to 30 BAU/mL in rheumatic patients with RTX (p 0.005) (Fig 2).

Figure 1. IgG levels aganist SARS-CoV2 spike protein in rheumatic patients treated with Rituximab, Abatacept and Belimumab.
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Conclusion: In our cohort, not all patients undergoing biological treatment exhibit the same vaccine response to SARS-
CoV2. Patients receiving RTX show the lowest response, followed by ABT. However, all patients treated with BEL had pos-
itive serology. Neurological patients treated with B lymphocyte-targeted therapies showed a greater vaccine response than
rheumatic patients. No serological differences were observed depending on the use or non-use of DMARDs, age, or low-
dose corticosteroid therapy.

Disclosure: C. Calomarde Gomez: None; R. Ugena García: None; J. Valera: None; M. Mena: None; M. Esteve:
None; I. Casas: None; j. Dominguez-Benitez: None; l. Carabias-Ane: None; i. Nuño-Ruiz: None; C. ramo-Tello:
None; J. Santesmases: None; L. Mateo Soria: None; M. Martinez Morillo: None.
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Background/Purpose: Idiopathic recurrent pericarditis (IRP) is defined by recurring episodes of pericardial inflammation
without a known cause. This study investigates the safety and efficacy of anakinra, an interleukin-1 inhibitor, as an effective
therapy for IRP in cases resistant to conventional therapy.

Methods: A retrospective evaluation of patients treated at our autoinflammatory center between 2011-2023 was con-
ducted. Patient files were examined for demographic, clinical, and treatment response data, including non-steroid anti-
inflammatory drugs (NSAIDs), corticosteroids, and colchicine. Monogenic autoinflammatory disease screening was

Figure 2. IgG levels aganist SARS-CoV2 spike protein in patients treated with Rituximab and Ocrelizumab.
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performed for MEFV, TRAPS, MVK, NLRP3, and NOD2. The study evaluated anakinra treatment in IRP patients unrespon-
sive to conventional therapy. Patients who experienced multiple episodes of pericarditis were diagnosed with recurrent
pericarditis.

Results: The study included 21 participants, with 9 (42.9%) female and 12 (57.1%) male patients. The average age of the
participants was 43.1±16.5 years. Among the participants, 2 (9.5%) were diagnosed with pericarditis following the
COVID-19 vaccine, 1 (4.8%) experienced pericarditis after a COVID-19 infection, and 18 (85.7%) had a diagnosis of IRP.
The MEFV mutation analysis revealed that 2 (9.5%) had a mutation in Exon 10, and 4 (19.0%) had a mutation in Exon
2. MEFV mutation carriers did not exhibit typical symptoms of Familial Mediterranean Fever (FMF). Among the participants,
9 (56.3%) were classified as steroid-dependent, 5 (31.3%) were not treated with steroids, and 2 (12.5%) showed no
response to steroid therapy. Successful steroid tapering was achieved in 12 (75%) out of 16 patients, and 2 (16.7%) expe-
rienced attacks after tapering. Out of 3 patients, 2 (66.6%) successfully discontinued hydroxychloroquine (HQ), while out of
the 15 cases, 14 (93.3%) successfully discontinued NSAID treatment. Colchicine treatment was discontinued in 6 (28.6%)
out of 21 patients. The participants experienced an average of 5.57±3.49 attacks of pericarditis before starting anakinra.
The duration between symptom onset and anakinra treatment initiation was found to be an average of 31.3±38.8 months.
The average duration of anakinra treatment was 28.1±28.1 months. In 16 patients (76.1%), the interval between the ana-
kinra administration was increased, among which 9 (56.3%) experienced attacks during this period. An attempt to discon-
tinue anakinra treatment was made in 14 (66.7%) cases, resulting in 8 (57.1%) participants experiencing attacks when
anakinra was stopped, and complete discontinuation was achieved in 9 (42.9%) participants. The levels of C-reactive pro-
tein (CRP) before anakinra treatment were measured to be an average of 196±67.8, while after anakinra treatment, the aver-
age levels were 2.6±3.15. Four patients (19.0%) experienced injection site reactions.

Conclusion: In conclusion, the study adds to the growing body of evidence of the use of interleukin-1 inhibitors, such as
anakinra, as a promising treatment modality for RIP in cases resistant to conventional therapy.

Disclosure: Z. Toker Dincer: None; S. Karup: None; E. Yilmaz: None; O. Corbali: None; S. Ugurlu: None.
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Background/Purpose: Blue Digit Syndrome (BDS) represents the cutaneous manifestation of numerous diseases that
cause blue discoloration in one or more fingers in the absence of trauma and with preserved pulses. The diagnosis of the
underlying cause is crucial to preserve the affected extremity and treat the underlying disease. While it may not be the most
common etiology, many systemic autoimmune and inflammatory diseases can present with cutaneous manifestations such
as BDS. These conditions may include connective tissue diseases like systemic sclerosis (SSc), vasculitis, and other rheu-
matic disorders. Being sometimes the only exploratory finding, diagnosis may be challenging.

This study aimed to define the prevalence of different etiologies in patients with BDS. Additionally, the clinical characteristics,
assessment findings, complementary investigations, and patient outcomes were described.

Methods: Ambispective cohort study. All patients admitted to the Rheumatology Department of Hospital Universitari Ger-
mans Trias i Pujol for blue digit syndrome between January 2017 and December 2022 were included.

Results: Forty-five patients (20 males and 25 females) were included with a mean age of 56.4 years. 46.7% were smokers.
48.9% had cardiovascular risk factors. The most frequent diagnoses were thromboangiitis obliterans (TAO) (22.2%) sys-
temic sclerosis (SSc) (15.6%), severe atherosclerosis (8.9%), haematological disorder (8.9%) and cryoglobulinemia (8.9%).
10% of cases were considered idiopathic, and 12.5% were multifactorial. To be noted, a patient initially diagnosed of idio-
pathic blue finger syndrome was ultimately diagnosed with prostate cancer. Half of the cases presented with involvement
limited to the upper extremities. 28.9% of patients had systemic symptoms. Examinations included autoimmunity tests,
echocardiogram, arteriography, blood analysis among others. Skin biopsies were performed in 13 out of 40 patients, of
which 2 out of 13 showed diagnostic findings of cholesterol emboli, 1 out of 13 showed calciphylaxis, 1 out of 13 showed
vasculitis, and the remaining cases (9 out of 13) had no specific findings. 56% of the cases resolved with medical treatment.
8 patients (17.8) of patients required surgical amputation of the affected finger.

Conclusion: In our experience, the most common cause of BDS was TAO, followed by SSc. The differential diagnosis is
broad and requires multiple complementary investigations, although some may have limited utility and carry the risk of iatro-
genic harm. Therefore, a reasoned and systematic diagnostic approach based on initial suspicion is crucial.

Disclosure: R. Ugena García: None; J. Lluch Galcer�a: None; C. Calomarde Gomez: None; I. Casafont-Sole: None;
L. Mateo Soria: None.
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Background/Purpose: Anti-Ku antibodies (Abs) were initially described in patients with polymyositis and scleroderma.
Subsequently, an association has been demonstrated with other systemic autoimmune diseases (SADs), particularly overlap
syndromes. However, controversies exist regarding their clinical significance and their relationship with SADs or some of
their manifestations. Objective: To describe the clinical and immunological characteristics of a case series of patients with
positive anti-Ku antibodies.

Methods: Descriptive study of a cohort of patients from a university hospital with positive anti-Ku antibodies between 2017
and 2022. Clinical variables (Raynaud’s phenomenon, arthritis, arthralgia, myalgia, muscle weakness, dyspnea, dysphagia,
diffuse interstitial lung disease (DILD)), complementary investigations (pulmonary function tests (PFTs), high-resolution com-
puted tomography (HRCT), capillaroscopy), and autoimmune study (ANA ENA, anti-DNA, complement study, anti-PM scl
75 antibodies, anti-PM scl 100 antibodies, CENP-B, antiphospholipid antibodies, rheumatoid factor (RF), and anti-
citrullinated peptide antibodies (ACPA)) were analyzed. Finally, clinical diagnostic orientation, diagnosis based on systemic
autoimmune disease (SAD) criteria, or final diagnosis of non-SAD pathologies were recorded.

Results: A total of 17 patients positive for anti-Ku antibodies were identified, of whom 14 were women (82.4%) with a mean
age of 57 years and a median follow-up of 43 months. The clinical manifestations presented were as follows: arthralgia (13;
76.5%), arthritis (8; 47.1%), myalgia (6; 35.3%), myositis (2; 11.8%), muscle weakness (2; 11.8%), dysphagia (1; 5.9%), dys-
pnea (4; 23.5%), and Raynaud’s phenomenon (3; 17.6%). All patients had positive ANA, of which 8 cases (47.1%) exhibited
a nucleolar pattern, 8 cases (47.1%) showed a fine speckled pattern, and only 1 case had a centromeric dot-like pattern. A
total of 8 patients underwent high-resolution computed tomography (HRCT), of which 2 cases (25%) presented a ground-
glass opacities pattern, 2 cases (25%) had pulmonary thromboembolism, and 2 cases (25%) had one or multiple neoplastic
pulmonary nodules. Pulmonary function tests (PFTs) were performed in 7 cases, with 3 cases (42.9%) showing normal
results, 2 cases (28.6%) displaying an obstructive pattern, and 2 cases (28.6%) demonstrating a restrictive pattern. Capil-
laroscopy was performed on 4 patients (3 normal results, 1 non-specific pattern). A diagnosis of neoplasia was established
in 5 cases (29.4%). Only 6 patients (35.3%) met the criteria for systemic autoimmune disease (SAD), including 3 cases of
systemic lupus erythematosus (one of them with associated antiphospholipid syndrome), 2 cases of Sjögren’s syndrome,
and 1 case of systemic sclerosis.

Conclusion: In our case series, the clinical and laboratory characteristics were highly heterogeneous. The presence of anti-
Ku antibodies was associated with the diagnosis of a systemic autoimmune disease (SAD) in just over one-third of the cases.

Disclosure: R. Ugena García: None; C. Calomarde Gomez: None; J. Climent: None; L. Mateo Soria: None.
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Background/Purpose: Adult Onset Still’s Disease (AOSD) is an autoinflammatory disease characterized by quotidian fever,
arthralgia, and a salmon colored rash. Due to its rarity, there is a dearth of knowledge regarding this patient population, clin-
ical presentation, complications, and outcomes.

Methods: Data was collected retrospectively from the Hospital Corporation of America database from 2016 to 2021. Adult
patients with a diagnosis of AOSD and without other autoimmune diseases were included in the study. On these subjects,
characteristics such as gender and age were collected as well as clinical information such as presenting laboratory values,
outcomes, and complications were analyzed.

Results: There were 185 subjects included in this study, 69.7% were women and 67.6% were white in race (Table 1). About
10% of subjects were on home biologic medications prior to presentation. Initial laboratory findings included mean white
blood cell count of 12.84 +/- 6.91, ESR 55.60 +/- 39.26, CRP 16.66 +/- 42.77, ferritin 6,793.06 +/- 11,012.50, ALT
81.85 +/- 164.93, and AST 97.83 +/- 264.52 (Table 2). Forty-four subjects were admitted to the Intensive Care Unit (ICU).
While there is no statistically significant difference in those who were admitted to the ICU and not admitted in initial CRP
and ESR values, there is a statistically significant difference in initial ferritin. Those who had to be admitted to the ICU had
an initial ferritin 5,974.597 units higher (p=0.048). Subjects who had hemophagocytic lymphohistiocytosis (HL) (p=0.001),
disseminated intravascular coagulation (DIC) (p=0.013), pleural effusions (p < 0.001) had a statistically significant frequency

Table 2: Initial Laboratory Values: including liver enzymes, inflammatory markers, and complete blood count mean and standard deviations

Table 1: Patient Demographics: including gender, race/ethnicity, and mean age.
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of being admitted to the ICU; whereas those with pericarditis, hemolytic anemia, and acute respiratory distress syndrome
(ARDS) did not (Table 3).

Conclusion: The demographic results of white women being at highest risk for disease is consistent with current data. Sim-
ilarly, the laboratory results of having leukocytosis, transaminitis, and elevated inflammatory markers are also consistent with
prior studies. As only 6 subjects passed, admission to the intensive care unit (ICU) was used as a surrogate for morbidity
from complications. Admission to the ICU was statistically associated with having a higher ferritin; however, ferritin was only
collected in 92 subjects. While the average increase was about 6,000 units higher, this is likely an underestimate as the max-
imum laboratory value is 40,000. The complications of HL, DIC, and pleural effusions were associated with admission to the
ICU, while pericarditis, hemolytic anemia, and ARDSwere not. As those with AOSD tend to have delayed diagnosis and poor
outcomes as a result, it is paramount that more studies are done to aid in management.

Disclosure: O. Yang: None; C. Bui: None; S. Kubomoto: None; N. Ayutyanont: None; K. Vickery: None;
K. Venkat: None.
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Background/Purpose: IgG4-related disease (IgG4RD) is an immune-mediated disease characterized by dense lymphoid-
lymphoplasmacytic infiltrates with high IgG4-positive plasma cells with heterogeneous clinical manifestations. The data on
IgG4-RD phenotypes variation is mounting but limited to Caucasian and Asian population. In our study we describe a
IgG4-RD clinical and immunosuppressive (IS) treatment in four major ethnic groups.

Table 3: Complications and Admission to ICU: list of different complications found in this sample with percent admitted to ICU. Some of the rates of
admission to ICU are significant and listed below
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Methods: This is a retrospective analysis of IgG4-RD records from Northwell Health Rheumatology seen between 2011 and
December 2023. Diagnosis of IgG4RD was confirmed by manual medical records review. Demographics data, disease
characteristics, IgG4 serum level and pathology descriptors were recorded. Descriptive statistics were used for statistical
analysis. We calculated the chi-square test statistic using the observed frequencies among the four ethnicities.

Table 1. Demographic and clinical phenotypic IgG4RD variations between different ethnic groups.
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Results: 56 patients with diagnosis of IgG4RD were identified from the Rheumatology Northwell database. Demographic and
clinical characteristics of the total cohort and ethnic subgroups in (Table 1). 45% (25/56) of patients were Caucasian, 27%
(15/56) - Asian, 16% (9/56) - Black, and 13% (7/56) - Hispanic. 99% (51/56) met 2020 revised comprehensive diagnostic cri-
teria for definite, probable, possible IgG4RD. 89% met pathologic criteria (Table 1). Clinical manifestations showed significant
overlap of clinical clusters among the four ethnicities (Figure 1). The most prevalent manifestation was Mikulicz/systemic,
observed in half of all patients, followed by 34% head and neck limited and 29% retroperitoneal. Retroperitoneal domain was
more commonly recorded in Caucasians (36 % (9/25)) with 16 % of aortitis while frequency in Black patients was 11 % (1/9)
and no aortitis was observed. Meningeal and ENT involvement was much more common in Asian subgroup (40%) compared
to only 10% in other ethnicities. The only case of breast IgG4RDwas recorded in Asian subgroup. All patients across all ethnic
groups received corticosteroids as initial therapy. 1st line immunosuppressive agent was used in more than 70% of all patients.
Similar distribution was recorded for Caucasians, Asians, and Hispanics. Blacks were less likely (33%) to be on IS and none
was on 2nd line IS therapy. Furthermore, 8-14% of Caucasians, Hispanics and Asian patients received rituximab, it was not
used for Blacks patients (Table 2). No statistically significant evidence among the four ethnicities was found.

Conclusion: Significant overlap of clinical clusters was observed among the four ethnicities. Mikulicz /systemic pattern was
highly predominant among entire cohort and all 4 ethnicities. Asian patients had more common ENT and meningeal involve-
ment. The Blacks were less likely to be on IS agents and were not on rituximab. While this discrepancy with other ethnic
groups could reflect more benign disease course, other factors should be investigated further. As New York is home to a
highly diverse population, this study contributes important insights that can potentially be applicable to other regions with
similar demographic characteristics.
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Background/Purpose: The VOLTAIRE trials program compared the safety, efficacy, and immunogenicity of biosimilar BI
695501 with adalimumab reference product (RP) for indications including moderate-severe rheumatoid arthritis (RA),
Crohn’s disease (CD), and chronic plaque psoriasis (PsO),1-4 and included a switching study to investigate interchangeabil-
ity.5 This analysis estimates the incidence of safety endpoints across 5 phase 3 randomized controlled clinical trials in
patients with RA (VOLTAIRE-RA and VOLTAIRE-RAext), CD (VOLTAIRE-CD), and PsO (VOLTAIRE-PsO and VOLTAIRE-X)
who received ≥1 dose of BI 695501 or adalimumab RP.

Figure 1. Percentage of distribution of organ involvement pattern per ethnicity.
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Methods: Safety endpoints included in this analysis were adverse events (AEs), serious adverse events (SAEs), discontinu-
ations due to AEs, deaths, and adverse events of special interest (AESIs; specifically, serious infections, malignancies, and
major adverse cardiovascular events [MACE; defined as non-fatal stroke, myocardial infarction, or fatal cardiovascular
death]). Exposure-adjusted incidence rates (EAIR) were calculated per 100 patient-years. Incidence rates are reported by
disease indication and treatment arm. For the at-risk person-years, the starting point was the first dose of BI 695501 or ada-
limumab RP, and the end point was 10 weeks after the last dose, the data cut-off date or the first safety event (whichever
occurred first). Subgroup analyses by patient age and sex were also conducted.

Results: The mean age of patients with RA was higher than that of patients with CD or PsO, and a greater proportion of
patients with RA were female. The mean length of follow up in this analysis was 62 weeks in patients with RA, 48 weeks in
patients with CD, and 32 weeks in patients with PsO. Safety data are summarized in Table 1. Rates of SAEs and discontin-
uations due to AEs were similar among patients with RA and PsO, but slightly higher among those with CD. Overall incidence
rates of AEs, SAEs, discontinuations due to AEs, deaths, and AESIs were consistent between the BI 695501 and adalimu-
mab RP treatment arms within each indication. There were no cases of malignancies or MACE reported in patients with PsO
or CD, while both were observed in patients with RA. Subgroup analyses of patients with RA by age and sex showed no
between-group differences, and a similar trend was observed for patients with CD and PsO.

Conclusion: In patients with RA, CD and PsO, there were no differences between biosimilar BI 695501 or the adalimumab
RP regarding the rate of AEs, SAEs, discontinuations due to AEs, deaths, or the AESIs of serious infections, cancer, or
MACE. Trial Registrations: VOLTAIRE-RA, NCT02137226; VOLTAIRE-RAext, NCT02640612; VOLTAIRE-CD,
NCT02871635; VOLTAIRE-PsO, NCT02850965
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Background/Purpose: Patients with autoimmune or inflammatory diseases treated with immunosuppressants such as
anti-CD20 are at increased risk for severe COVID-19 and have a high probability of insufficient response to vaccination.
The monoclonal antibody combination tixagevimab/cilgavimab has received early access approval to reduce the frequency
of symptomatic COVID-19 in immunocompromised patients at risk for severe COVID-19 and unresponsive to vaccination.
We aim to evaluate the clinical efficacy of tixagevimab/cilgavimab in pre-exposure prophylaxis in patients with increased risk
of severe COVID-19 in rheumatology.

Methods: In this multicenter observational study conducted between December 2021 and August 2022, we included
patients with autoimmune or inflammatory diseases who received at least one intramuscular injection of tixagevimab/
cilgavimab as pre-exposure prophylaxis in 3 French rheumatology units. Occurrence of COVID-19 was assessed during
usual follow-up or by phone call. The endpoint was the incidence of COVID-19 and its severity.
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Results: Tixagevimab/cilgavimab was administered to 115 patients, median age 62 years (52-71), with chronic arthritis
(n=53), connective tissue disease (n=38) or vasculitis (n=11). The main background immunosuppressants were rituximab
(n=98), methotrexate (n=48), mycophenolate mofetil (n=19), cyclophosphamide (n=15), azathioprine (n=12), and corticoste-
roids (n=62, median dose 5 mg, CI95% 5-8). During a median follow-up of 128 days (93-173), COVID-19 occurred in
23/115 patients (20%) with Omicron identified for the 8 genotyped patients. During the study period, the average weekly
incidence was 1071 per 100.000 inhabitants in Ile-de-France vs. 588 per 100.000 in our patients. Patients who received a
2-injections regimen had a lower risk of infection than patients with a single injection (16/49, 33%, vs. 5/64, 8%,
p=0.0012). The COVID-19+ patients did not differ from uninfected patients in terms of age, comorbidities, type and duration
of underlying disease, extra-articular organ involvement or background immunosuppressants. All COVID-19 cases were
non-severe, there were no deaths. The tolerance of injections was excellent, with no side effects observed.

Conclusion: In a population with autoimmune or inflammatory diseases at increased risk of severe COVID-19 with a poor
response to vaccination, pre-exposure prophylaxis by tixagevimab/cilgavimab limited the risk of infection and the severity
of COVID-19. This study supports the use of COVID-19 serological tests in this patient population in order to detect those
who do not respond adequately to vaccination since pre-exposure treatments and/or early treatments are available.

Disclosure: M. THOMAS: None; M. MASSON: None; R. Seror: None; S. Bitoun: None; H. DUPUY: None;
L. ESTIBALIZ: None; C. Richez: AbbVie/Abbott, 2, 6, Amgen, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS),
6, Eli Lilly, 6, 12, receipt of drugs, GlaxoSmithKlein(GSK), 2, 6, Novartis, 2, 6, Pfizer, 2, 6; Y. ALLANORE: AbbVie/
Abbott, 2, Alpine Immunoscience, 5, AstraZeneca, 2, Bayer, 2, Boehringer-Ingelheim, 2, Janssen, 2, Medsenic, 2, 5,
Mylan, 2, OSE Immunotherapeutics, 5, Prometeus, 2, Roche, 2, Sanofi, 2; J. AVOUAC: AbbVie, 1, 2, 4, 6, BMS, 4, 5,
6, Fresenius Kabi, 4, 5, Galapagos, 1, 2, 4, 6, Lilly, 6, Novartis, 5, 6, Pfizer, 5, 6, Sanofi, 4, 6.
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Background/Purpose: Pediatric patients with autoinflammatory diseases (AID) on Canakinumab (CAN) therapy have been
affected by the coronavirus pandemic including SARS-CoV-2 infection, SARS-CoV-2 vaccination, and AID disease man-
agement. In the RELIANCE registry, severity of SARS-CoV-2 infection, safety of SARS-CoV-2 vaccination and comparison
of disease management before and during pandemic in pediatric patients with cryopyrin-associated periodic syndromes
(CAPS), familial Mediterranean fever (FMF), hyper-IgD syndrome/mevalonate kinase deficiency (HIDS/MKD) and tumor
necrosis factor receptor-associated periodic syndrome (TRAPS) on CAN therapy was investigated in clinical practice.

Methods: The RELIANCE registry is a prospective, non-interventional, observational study in Germany enrolling pediatric
(age ≥2 years) and adult patients with a clinically confirmed diagnosis of AID who routinely receive CAN. Efficacy and safety
parameters are recorded at baseline and assessed at 6-month intervals.

Results: The present interim analysis includes data from n=101 pediatric patients with AID enrolled in the RELIANCE registry
between October 2017 and December 2022. The median duration of CAN treatment before and during the study was
3.7 years (0-13.5 years).

During the study, 29 SARS-CoV-2 infections were reported for n=27 pediatric patients. 22 infections caused mild symptoms
and 7 infections caused moderate symptoms. N=25 (24.8 %) of pediatric patients received at least one SARS-CoV-2 vac-
cination (15 Comirnaty, 13 not specified). Vaccination reactions (not further specified) were reported in n=3 patients. No
reactions were classified as serious.

Figure 1: Planned and performed physician visits of pediatric patients before and during coronavirus pandemic.
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During the COVID-19 pandemic in 2020 and 2021, only 83 % of regular patient visits were performed (Fig. 1). In addition,
patients received slightly lower CAN dosing (20% standard dose CAN [SD], 17% lower than SD, and 63% higher than SD
compared to 24% SD, 10% lower than SD, and 66% higher than SD before pandemic (Fig. 2). However, disease activity
by patient rating (VAS score 1-10) improved from 3 before to 2 during the pandemic. By physician global assessment, the
proportion of pediatric patients with no disease activity arose from 20% before to 45% during the pandemic (Fig. 3). In con-
trast: no major changes in disease activity were documented in adult patients.

Conclusion: Pediatric AID patients under long-term Canakinumab treatment experienced improved disease control during
the Coronavirus pandemic.

Disclosure: G. Horneff: GSK, 6, Janssen, 6, MSD, 5, 6, Novartis, 5, 6, Pfizer, 5, 6, Roche, 5, 6, Sanofi, 6, Sobi, 6;
N. Blank: Novartis, Sobi, 5, Novartis, Sobi, Lilly, Pfizer, Abbvie, BMS, MSD, Actelion, UCB, Boehringer-Ingelheim,
Roche, 2; J. Kuemmerle-Deschner: Novartis, AbbVie, Sobi, 2, 5; J. Henes: AbbVie/Abbott, 2, 6, Boehringer-
Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, GlaxoSmithKlein(GSK), 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer,
2, 6, UCB, 2, 6; B. Kortus-Goetze: Novartis, 2; P. Oommen: Novartis, 5; A. Pankow: None; T. Krickau: Novartis,

Figure 2: Canakinumab dose categories before and during coronavirus pandemic.

Figure 3: Physician assessment of disease activity before and during coronavirus pandemic.
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Background/Purpose: There is currently a lack of a consensus standardized guideline for the treatment of cardiac sarcoid-
osis (CS) because of its rarity, heterogeneity of disease manifestations, and challenges of long-term management. The pur-
pose of this study is to evaluate the efficacy of different treatment regimens, including TNF-α inhibitors, on clinical outcomes.
This is the most comprehensive and up to date analysis for CS patients treated at our tertiary care institution, and the con-
tinuity of longitudinal care highlights the nuances of treatment decisions made by our physicians to contribute to the stan-
dard of practice.

Methods: A monocentric retrospective study of 50 CS patients at our institution was conducted. 31 patients (62%) met
World Association of Sarcoidosis and other Granulomatous Disorders (WASOG) and Health Rhythm Society (HRS) diagnos-
tic criteria. The other 19 patients (38%) were clinically diagnosed without biopsy proven disease but fulfilled one of the
WASOG probable cardiac characteristics. For clinical outcomes, worsening was defined by the onset of a new CS manifes-
tation1, stabilization as absence of a new CS manifestation and stable ejection fraction (EF) or PET myocardial uptake, and
improvement as absence of a new CS manifestation, but with either a ≥ 10% increase in or normalization of EF or improve-
ment in PET myocardial uptake. Generalized estimating equations (GEE) models with independent correlation structure and
identity link were used to calculate p-values for comparisons of individual treatment regimens and outcomes.

1. Ballul T, et al. Int J Cardiol. 2019;276:208-211.

Results: Table 1 provides patient demographics and distribution of the different treatment combinations. Of the 50, there
were 48 patients treated with at least one regimen, and 34 patients with at least one follow-up treatment for a total of
124 individual treatments.

Table 2 and 3 summarize the associations of each treatment with the overall clinical outcome defined as improved, stable, or
worsened. 46.3% of treatment regimens showed clinical improvement and an additional 27.4% showed stabilization. Of
these, 50% had clinical improvement with the first treatment as compared to 27.6% in follow-up treatments. In terms of
the different regimens, 81% of regimens with steroids only had stable or improved clinical outcomes which was the highest
percentage in the treatment groups. 60% of regimens with a TNF-α inhibitor had stable or improved clinical outcomes.
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Conclusion: In our study, patients were more likely to see clinical improvement with initial treatment compared to subse-
quent regimens. This highlights the importance of early therapy as treatment later in the disease course will less likely lead
to clinical improvement, possibly a reflection of scarring or irreversible pathology in later stages of the disease. Therefore, cli-
nicians should consider an approach that is more proactive upfront to avoid this progression. In terms of a specific regimen,
although our results do not show a superior treatment, the trend does show that regardless of the regimen, the majority of
patients have clinical improvement with treatment.

3840



Disclosure: F. Cai: None; A. Paulson: None; A. Wozniak: None; E. Gilbert: None; R. Ostrowski: None.

Abstract Number: 1938

Cranial Nerve Manifestations in Sarcoidosis Associated with Lymphoma,
Non-facial Paralysis, and Other Neurologic Disorders

Mary Salim, Emily Kokush, Evelyne Kalyoussef, Eugenio Capitle and Reena Khianey, Rutgers New Jersey Medical School,
Newark, NJ

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1913–1944) Miscellaneous Rheumatic & Inflammatory Diseases Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Sarcoidosis is a systemic granulomatous inflammatory disease that affects multiple organ systems
including the including the lungs, skin, skeletal, and nervous system. Cranial neuropathies (CN) involving the optic, facial, and
oculovestibular nerves can be an isolated manifestation. Here, we aim to identify comorbidities in this subset of sarcoidosis
patients to raise a higher suspicion for this diagnosis; thereby, avoiding a delay in appropriate management.

Methods: The National Inpatient Sample (NIS) from 2003 to 2014 was queried to identify patients diagnosed with sarcoid-
osis (ICD9: 135). Patients with sarcoidosis were categorized into two groups based on whether they had comorbid CN
palsies and disorders (CN I-XII palsy, multiple CN palsies, optic neuritis, trigeminal neuralgia, and sensorineural hearing
loss).Univariate and multivariate analyses were conducted to compare patient and hospital characteristics as well as Elixhau-
ser comorbidities between the two groups.
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Results: Approximately 0.8% (n=1,314) of patients with sarcoidosis (n=173,236) had CN. Patients with CN were signifi-
cantly younger (52.62 years±15.19 vs 56.15±13.85, p< 0.001) and female (70.1% vs 65.9%, p=0.002) compared to their
non-CN counterparts. Although length of hospital stay (5.91days ± 6.56 vs 5.50±6.82, p=0.030) was significantly longer
for sarcoidosis with CN, total hospital charges($41,511±$55,206 vs $38,150±$62,345, p=0.053)did not significantly differ
between the groups. Patients were at significantly lower odds to develop CN if they had comorbid chronic pulmonary dis-
ease (OR [95% CI]:0.634 [0.544-0.738], p< 0.001),congestive heart failure (0.528 [0.401-0.697], p< 0.001), pulmonary cir-
culation disorders (0.609 [0.423-0.876], p=0.008), or renal failure (0.649 [0.514-0.818], p< 0.001).Patients with lymphoma
(2.271 [1.518-3.398], p< 0.001), other neurologic disorders (1.425 [1.155-1.758], p=0.001) and non-facial paralysis
(2.682 [2.037-3.531], p< 0.001) had increased likelihood of developing CN. The presence of comorbid coagulopathy, iron
deficiency anemia, diabetes, liver disease, or fluid/electrolyte disorders did not significantly impact the likelihood of develop-
ing CN (table 1).

Conclusion: Our analysis demonstrates greater odds of CN in sarcoidosis patients with comorbid lymphoma, other neuro-
logic disorders, or non-facial paralysis. However, sarcoidosis patients with cardiopulmonary comorbidities or renal failure
were less likely to have CN, suggesting that sarcoidosis patients with CN may somewhat spare other organs. Sarcoidosis
patients who are relatively young, have other neurological disorders, non-facial paralysis, or lymphomas require a higher
index of suspicion for CN.

Disclosure: M. Salim: None; E. Kokush: None; E. Kalyoussef: None; E. Capitle: None; R. Khianey: None.
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Background/Purpose: Sarcoidosis is a systemic granulomatous inflammatory disease that can involve multiple organ sys-
tems. Rarely, sarcoidosis can involve the upper respiratory tract including the sinonasal region. Symptoms easily mimic
those of allergic or atrophic rhinitis, bacterial sinusitis; therefore, commonly leading to misdiagnosis. Here, we aim to identify
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comorbidities in this subset of sarcoidosis patients to raise a higher clinical suspicion for this diagnosis in a higher risk pop-
ulation; thereby, avoiding a delay in appropriate management.

Methods: The National Inpatient Sample (NIS) from 2003 to 2014 was queried to identify patients diagnosed with sarcoid-
osis (ICD-9: 135). Patients with sarcoidosis were categorized into two groups based on whether they had comorbid sinona-
sal diagnoses (including acute or chronic sinusitis, nasal polyps, deviated nasal septum, epistaxis, or nasal mucositis).
Univariate and multivariate logistic analyses were conducted to compare patient and hospital characteristics as well as Elix-
hauser comorbidities between the two groups.

Results: A total of 173,236 sarcoidosis patients were included, 5,127 (3.0%) of whom had a comorbid SN diagnosis.
Patients with SN involvement were younger (55.09 years ± 13.45 vs 56.15 ± 13.87, p< .001), more often female (70.5%
vs 65.8%) than their non-SN counterparts. After accounting for demographics, patients who developed SN diagnoses were
more likely to have chronic pulmonary disease (OR [95% CI]: 1.168 [1.093-1.249], p< 0.001), deficiency anemia (1.171
[1.083-1.267], p< 0.001), and be obese (1.228 [1.136-1.329], p< 0.001). However, those with congestive heart failure
(0.869 [0.785-0.963], p=0.008), diabetes (0.872 [0.810-0.939], p< 0.001), or renal failure (0.833 [0.752-0.923], p< 0.001)
were less likely to have a SN comorbidity. Patients with SN involvement had decreased hospital charges ($36,400 ±
$52,672 vs $38,229 ± $62,562, p=0.041), but did not significantly differ on length of stay (5.42 ± 6.71 vs 5.51 ± 6.8,
p=0.357) than those without a SN diagnosis. Patients with SN involvement of sarcoidosis were also less likely to die during
their hospital admission than their non-SN counterparts (0.603[.457-.795], p< 0.001) (table 1).

Conclusion: Our findings suggest that the management of sarcoidosis patients with chronic pulmonary disease, deficiency
anemia, or obesity should include a high index of suspicion for comorbid SN diagnoses. However, SN involvement does not
increase sarcoid patients’ risk for death, prolonged stay, or increased hospital charges. Further research is warranted to
investigate underlying mechanisms and clinical implications of SN involvement in sarcoidosis.

Disclosure: E. Kokush: None; M. Salim: None; E. Capitle: None; R. Khianey: None; E. Kalyoussef: None.
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Background/Purpose: Patients with interstitial lung diseases (ILD) and clinical features of autoimmunity who do not satisfy
the classification criteria for a specific autoimmune rheumatic disease are diagnosed with interstitial pneumonia with autoim-
mune features (IPAF). The treatment approach to ILD in this setting remains undefined. We conducted an observational ret-
rospective study to examine the use of rituximab (RTX) in IPAF.

Methods: Patients from the Mount Sinai/National Jewish Respiratory Institute Patient Registry and Biorepository were
included if they met the 2015 classification criteria for IPAF and were treated with RTX. Patients who met the criteria for
another autoimmune disorder were excluded. Clinical improvement was defined as improvement in four domains after the
use of RTX, including: pulmonary function tests (PFTs), CT chest findings, need for respiratory related hospitalization and
survival.

Results: Of the 791 patients in the registry, 14 patients met the criteria for IPAF and received at least one dose of Rituximab.
19 patients were identified who met the criteria for IPAF and did not receive Rituximab to serve as the control group. There
were no differences in the baseline demographics. Five patients (45.4%) in the RTX group were improved and 4 (36.3%)
remained with stable FVC and DLCO. Accordingly, HRCT scan findings improved in 3 (33%) patients and remained stable

Table 1 Showing immunosuppressive use and the outcomes in the Rituximab and the control group
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in 4 (45%), from 9 patients with available HRCT scans. Frequency of oxygen use, incidence of infection, respiratory related
admissions and overall mortality was similar in both the groups.

Conclusion: The majority of patients with IPAF receiving rituximab showed improvement or stability in their pulmonary func-
tion. Although both the groups had similar outcomes, all patients in the RTX group had failed multiple immunosuppressive
agents, suggesting refractory ILD. We propose RTX as an option for patients with moderate to severe IPAF who progress
despite standard immunosuppressive therapy. Further prospective studies are needed to assess the benefit of RTX in this
subset of patients with ILD.

Disclosure: T. Sandhu: None; L. Meir: None; N. Ng: None; L. Klein: None; J. Zatakia: None; M. Padilla: None;
I. Tassiulas: None.
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Background/Purpose: There is limited information on VEXAS syndrome in the Latin-American population. We aimed to
identify UBA1 mutations causing VEXAS syndrome in Mexican patients presenting with inflammatory and hematologic
manifestations.

Methods: We included patients who had (i) one or more inflammatory manifestations associated with VEXAS syndrome
(e.g. chondritis, neutrophilic dermatoses, vasculitis, pneumonitis), and (ii) one or more chronic cytopenias, or isolated mac-
rocytosis. Genomic DNA was extracted from peripheral blood or available biopsies (bone marrow or skin). To identify path-
ogenic UBA1 mutations, Sanger sequencing of exons 3, 14, and 16 was performed. To identify variables associated with a
positive result, we compared UBA1-positive and UBA1-negative patients. The UBA1-positive patients were compared with
an external cohort comprising 20 patients with VEXAS syndrome from the USA.

Results: A total of 29 patients were tested, of whom 11 had a mutation in UBA1 (positive detection rate: 37.9%). Eight were
male (72.7%). The mean age at symptom onset was 59±17.2 years. The youngest patient was 23 y/o. Nine (81.8%) had the
p.Met41Thr, and one each the p.Met41Val and p.Ser56Phe mutations. The clinical diagnoses (not mutually exclusive) were
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myelodysplastic syndrome in 6 (54.5%), relapsing polychondritis in 4 (36.5%), Sweet syndrome in 2 (18.2%), and one each
of polyarteritis nodosa, type I cryoglobulinemia, pyoderma gangrenosum, thyroid orbitopathy, undifferentiated autoinflam-
matory syndrome, multiple myeloma, and chronic myeloid leukemia.

Clinical and hematological manifestations are summarized in Table 1. Ten patients (90.9%) had hematological manifes-
tations, with macrocytic anemia being the most common in 8 cases (72.7%), although most had macrocytosis
(90.9%). Out of the 7 patients who underwent a bone marrow aspirate, 4 (57.1%) had vacuoles. Glucocorticoids
and immunosuppressors were prescribed to 7 patients (58.3%), while chemotherapeutic regimens were used in
2 (18.2%). The median number of treatment lines was 1.5 (IQR: 1-2.5). With a median follow-up of 44 months (IQR
24-66), two patients had died.

The presence of macrocytosis (OR: 12.5, CI: 1.3-119.3) and macrocytic anemia (OR: 6.9, CI: 1.2-37.2) were associ-
ated with the presence of a pathogenic UBA1 mutation. Conversely, having a clinical diagnosis other than the most
reported in VEXAS syndrome exhibited a negative association with a positive UBA1 mutation (OR: 0.064, CI:
0.007-0.612).

Compared to the external cohort, our patients showed higher frequencies of female patients, leukopenia, and neutropenia,
but lower frequencies of fever, periorbital edema, arthritis, pneumonitis, and venous thrombosis (Table 1).

Table 1. Clinical, genetic, and hematological characteristics of both VEXAS cohorts.
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Conclusion: Patients with clinical diagnoses commonly associated with VEXAS syndrome, along with the presence of mac-
rocytosis or macrocytic anemia, have an increased likelihood of harboring a pathogenic UBA1 mutation. While our cohort
displayed some distinct clinical and hematologic manifestations compared to the USA cohort, the type of UBA1 mutations
and clinical diagnoses were consistent. Noteworthy, our cohort included a higher proportion of female patients and one of
the youngest ever reported cases of VEXAS.

Disclosure: E. Martin-Nares: None; B. S�anchez-Hern�andez: None; P. Grayson: None; J. Crispin: None;
D. Montante-Montes de Oca: None; A. Hinojosa-Azaola: None; G. Hernandez-Molina: None; E. Apodaca: None;
E. Groarke: None; J. Delgado-de la Mora: None; S. Méndez-Flores: None; A. Gamboa-Domínguez: None;
B. Patel: None; M. Ferrada: None.
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Background/Purpose: Patients with rheumatic immune-mediated inflammatory diseases (rheumatic-IMID) with latent
tuberculosis infection (LTBI) requiring biologic therapy (BT) are at anincreased risk of developing active tuberculosis (TB).
Screening of LTBI with tuberculin skin test (TST) and/or interferon (IFN)-γ release assays (IGRA) is recommended before
startingBT.

Methods: Cross-sectional single University hospital study including all patients diagnosedwith rheumatic-IMID who under-
went a TST test and/or IGRA in a five-year period (2016-2020). TST was performed by a subcutaneous injection of 0.1 ml
of purified proteinderivative (PPD) with a reading after 72 hours. TST was considered positive with aninduration of more than
5 mm of diameter. If the first TST was negative, a new TST (booster)was performed between 1 and 2 weeks after the first
TST. The IGRA test used wasQuantiFERON®-TB Gold Plus (QFT-Plus). LTBI was diagnosed by a positive IGRA and/orTST
and absence of active TB (normal chest X-ray). Concordance between IGRA and TSTwas studied using adjusted Cohen’s
kappa coefficient.

Results: Booster was positive in 66 patients (7.7%) out of 857 patients with a negative simple TST.TST (+ booster) was pos-
itive in 187 patients (22.9%) out of 817 with a negative orindeterminate IGRA test. IGRA test was positive in 30 (3.8%) out of
793 patients with anegative TST (+ booster), as is shown in Figure 1 and 2. Adjusted Cohen’s Kappa coefficient between
TST (+ booster) andIGRA (QFT-plus) was 0.62.
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Conclusion: LTBI is frequent between patients with rheumatic-IMID. Booster after negativesimple TST may be useful, since
it can detect LTBI. Furthermore, IGRA and TST (+ booster)show a moderate fair grade of agreement. In addition, some
patients who had a negative orindeterminate result on IGRA or TST could have a positive result in the other examination.This
highlights the importance of performing both tests in all patients. Accordingly,performing both tests in patients with
rheumatic-IMID before BT may be highlyrecommended.

Disclosure: C. Lasa: None; J. Osorio: None;D.Martínez-Lopez: None;C. Alvarez Reguera: None; V. Portilla: None;
J. Cifrian: None; I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; R. Blanco: Abb-
Vie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer,
2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: IgG4 immunoglobulin-related disease (IgG4-RD) is a rare, systemic immune-mediated fibro-
inflammatory process with an unclear etiology and pathophysiology with the capacity of affecting multiple organs. It exhibits
common pathophysiological, serological, and clinical characteristics.

Objectives: To describe clinical presentation, evolution, and treatment heterogeneity among a series of IgG4-RD cases and
to compare the accuracy of the last two most recent IgG4-RD classification and diagnostic criteria.

Methods: A single-center retrospective cross-sectional study was conducted, encompassing patients with a suspected
diagnosis of IgG4-RD from various hospital departments (Rheumatology, Digestive Medicine, Internal Medicine and Pneu-
mology). The study period lasted from January 2010 to August 2022. Exclusion criteria were applied to patients who were
ultimately diagnosed with other pathologies, and for those patients who remained with a suspected diagnosis of IgG4-RD,
the Umehara-Okazaki 2011 and ACR/EULAR 2019 criteria were subsequently employed.

Results: A total of 182 patients with elevated IgG4 and/or a suspected diagnosis of IgG4-RD were initially collected. After
applying the exclusion criteria, 22 potential cases of IgG4-RD were described (Table 1). The Umehara and Okazaki 2011
diagnostic criteria were applied, resulting in the classification of 13 patients (mean age :60 years; 57% women); with 5 being
classified as definitive disease, 3 as probable disease, and 5 as possible disease. One death was recorded in this group,
which was related to heart failure. Furthermore, the ACR/EULAR 2019 classification criteria were applied to the same patient
cohort (Table 1), resulting in the diagnosis of 7 patients (mean age:57 years; 71% women) with a mean follow-up of
5.3 years. In this group, 85.71% of patients had elevated IgG4 levels (mean: 176.3 mg/dL). Retroperitoneal fibrosis and aor-
titis were the most prevalent form of presentation for both groups (2011 and 2019 criteria) accounting for 38.5% and 28.6%
respectively. Initially, 85.71% of the patients finally diagnosed with IgG4-RD received corticosteroids followed by other
immunosuppressants such as Azathioprine, Methotrexate, Rituximab, surgical treatment, or maintenance doses of
corticosteroids.

Conclusion: IgG4-RD is a recently recognized entity that exhibits significant heterogeneity in clinical, analytical, and histo-
pathological presentation. Differences arise when utilizing different diagnostic criteria.

The most recent and stringent ACR/EULAR 2019 classification criteria allow for a more accurate classification of patients by
emphasizing histopathology, different forms of presentation, and analytical data. Therefore, on many occasions, a multidis-
ciplinary approach is often necessary.
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Table 1. High diagnostic IgG4-RD group, Umehara and Okazaki 2011 and ACR/EULAR 2019 IgG4-RD criteria.
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Background/Purpose: Interstitial lung disease (ILD) comprises a wide range of disorders categorized by clinical, radio-
graphic and pathologic findings that is closely associated with autoimmune connective tissue diseases (CTD), requiring an
investigation into a potential unknown CTD when diagnosing ILD. A significant number of patients can exhibit nonspecific
signs of autoimmunity, either clinical and/or serologic, without meeting the criteria for a distinct CTD, which has led to the
classification of this disease as Interstitial Pneumonia with Autoimmune Features (IPAF). In our study, we aim to characterize
a cohort of patients with ILD who satisfy the IPAF criteria.

Image 1. Diagnostic sequence used with IgG4-RD patients.
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Methods:We collected data of patients assessed in a multidisciplinary clinic of Pneumology and Rheumatology at the Mar-
qués de Valdecilla University Hospital (Santander, Spain). Included patients had a confirmed diagnosis of ILD, determined
either through a chest high-resolution computed tomography (HRCT) or lung biopsy. Medical records were examined to
assess clinical and/or serologic IPAF criteria, as well as HRCT and lung biopsy reports. Exclusion from the study took place
if patients met classification criteria for a distinct CTD or if there was incomplete data to asses their case.

Results: From a cohort of 689 patients with ILD, we included a total of 34 individuals who fulfilled the criteria for IPAF. Among
them, mean age at diagnosis was 58 ±11,84. 22 (65%) were male and 12 (35%) female. 27 (79%) had smoking history.
15 out of the 34 patients (44%) met the clinical criteria for IPAF, being Raynaud’s phenomenon the most frequent (n=10), fol-
lowed by inflammatory arthritis (n=8), digital edema (n=2) and digital ulceration (n=1). Serologic criteria for IPAF were fulfilled

Table 1. Demographic, clinical, serologic and morphologic features of 34 patients with IPAF.
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by 28 out of 34 patients (84%). The most prevalent serologic criterion was the presence of an ANA higher than 1:320 (pat-
terns: speckled, homogeneous or combined. n=17) followed by positive rheumatoid factor (n=6), anti-CCP (n=3), anti-ß2 gli-
coprotein (n=3), anti-DNA (n=2), anti-Ssa (n=2), anti-Ku (n=2) and anti-Ro52 (n=1). As for radiologic and morphologic
criteria, 30 patients (88%) met the requirements for IPAF, being usual interstitial pneumonia (UIP) (n=11) the most frequently
observed, followed by probable UIP pattern (n=7) and non-specific interstitial pneumonia (NSIP) (n=8). Table 1 shows the
demographic, clinical, serologic and morphologic features of our patients.

Conclusion: This is a single-center, retrospective study focused on patients who fulfilled IPAF criteria. Among this cohort, a
majority of men was reported (65%), and a high proportion of patients presented smoking history (79%). Regarding clinical,
serologic or morphologic features, even with less than half of the patients (44%) showing clinical features of CTD, serologic
(84%) and radiologic-morphologic (88%) criteria were met by a majority of patients. Given the benefits of early immunosup-
pressive treatment in this disease, a thorough identification of findings in either clinical, serologic and/or morphologic
domains must be prioritized when approaching patients when suspecting a IPAF diagnosis.

Disclosure: A. Llobell: None; B. Atienza-Mateo: None; D. Iturbe-Fern�andez: None; V. Mora-Cuesta: None;
M. Lopez-Hoyos: None; J. Cifrian: None;R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Gala-
pagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Myositis is a rare inflammatory complication associated with immune related adverse events (irAE)
of immune checkpoints inhibition (ICI) immunotherapy1. It is characterized by musculoskeletal inflammation, resulting in sig-
nificant muscle weakness and pain. Diagnosis is based on clinical evaluations, blood tests, and imaging studies. Manage-
ment of myositis may involve the suspension or adjustment of immunotherapy, as well as the administration of anti-
inflammatory or immunosuppressive medications2. Although this complication can be severe, immunotherapy remains a
valuable tool in cancer treatment for these patients.

Methods: A retrospective, descriptive study of patients treated with ICIs that developed myositis as a result of said treat-
ment, at Parc Taulí and Marqués de Valdecilla University Hospitals, between 2016 and 2022. Medical records were reviewed
by a rheumatologist to identify demographic and clinic relevant data.
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Results: From a cohort of 734 patients treated with ICIs, 54 presented rheumatologic irAEs, of which 5 developed
myositis, (3 male/2 female). 3 were treated with anti-PD1, 2 with anti-PDL1. Underlying cancer types included mela-
noma (n=2), colorectal (n=1), renal (n=1) and urothelial (n=1). Patients presented concomitant irAEs, such as myasthe-
nia (2), hepatitis (2), pneumonitis (1), meningoencephalitis (1) and myocarditis (1). All patients required treatment with
high doses of glucocorticoids and the association of either intravenous immunoglobulins (IGIV) (n=4) and/or biologic
(n=1) or synthetic (n=2) immunosuppressant (IS) drugs. In 4 out of 5 cases, this irAE was the main reason for ICI treat-
ment discontinuation, and only 1 presented permanent response to treatment. Table 1 shows the patients’ clinical
characteristics, presentation, treatments and outcomes. Serologically, only 1 patient presented elevated CRP, but
4 out of 5 presented positivity for autoantibodies, which included anti-Ro52 anti-PM Scl, ANA Nucleolar pattern, anti-
GAD and anti-SRP.

Conclusion: Our study highlights the significant burden of irAE myositis in patients undergoing ICI therapy. All
5 patients in our study required intensive treatment with corticosteroids, 4/5 received intravenous immunoglobulin
(IVIG), and 4/5 tested positive for autoantibodies and presented other irAEs. There was only complete response to
the treatment of the irAE on 1 patient, with the remaining 5 requiring maintenance treatment and experiencing relapses
or little improvement. 3 patients died, at least in one of them by irAE related complications. These findings emphasize
the need for increased vigilance in monitoring and early intervention to manage irAEs such as myositis effectively. Fur-
ther research is needed to understand the underlying mechanisms and improve detection and treatment strategies for
this complication of immunotherapy.

Table 1: Patients clinical characteristics, presentation, treatments and outcomes.
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Background/Purpose: Polymyositis (PM) and dermatomyositis (DM) are chronic autoimmune diseases characterized by
muscle inflammation and weakness. In a collagen-induced myositis mouse model, immunoproteasome inhibition has
shown to significantly revert the decreased grip strength and reduce the histopathological score of inflamed striated mus-
cles. Zetomipzomib (KZR-616) is a first-in-class selective inhibitor of the immunoproteasome. PRESIDIO (NCT04033926)
was a Phase 2 randomized, double-blind, placebo-controlled crossover study evaluating the safety, tolerability, efficacy
and PK/PD of zetomipzomib 45mg subcutaneously (SC) weekly (QW) treatment in patients (pts) with active PM and DMwith
an open-label extension (OLE) to evaluate the long-term efficacy and safety up to 96 weeks (NCT04628936). Results from
PRESIDIO and its OLE study are reported here.

Methods: Pts were randomized to initially receive zetomipzomib 45 mg (first two doses: 30 mg) or placebo SC QW;
pts received zetomipzomib or placebo treatment over 16 weeks, followed by crossover to the other arm for an addi-
tional 16 weeks (total study duration of 32 weeks). Study entry criteria included adults with probable or definite PM
or DM based on the 2017 EULAR/ACR Classification Criteria with confirmed active disease (MMT-8 score of 80-136
and two other abnormal core set measures). The primary endpoint was the mean change in the Total Improvement
Score (TIS). Pts completing 32 weeks of the double-blind treatment period could enroll in the OLE study up to
96 weeks.
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Results: 25 pts with active DM (n=13) and PM (n=12) enrolled and 20 pts completed through end-of-treatment; 18 opted
into the OLE study (4 pts received < 24 weeks of zetomipzomib dosing, 4 pts received 24-48 weeks of dosing, and
10 pts received ≥48 weeks of zetomipzomib dosing [1 pt had 96 weeks of treatment]). Overall, pts saw clinically meaningful
improvements in TIS, but zetomipzomib demonstrated no significant differentiation from placebo. At Week 16, the zetomip-
zomib group achieved a mean TIS of 25.5 versus 25.0 in the placebo group. Following cross-over at Week 32, the pts
receiving zetomipzomib beginning at Week 16 achieved a mean TIS of 34.2 versus 34.1 in those receiving placebo begin-
ning at Week 16. Zetomipzomib treated patients also showed improvements in other efficacy endpoints. In the OLE, mean
TIS generally continued to improve with reduced symptoms and improvement in strength. Treatment-emergent adverse
events (TEAE) were generally mild-to-moderate (Table 1). The most common TEAEs were injection site reactions (ISRs),
which were generally transient and manageable. ISRs occurred more frequently with zetomipzomib than with placebo.
There was no evidence of immunosuppression observed, as measured by preserved cell counts and lack of ≥Grade 3 infec-
tion or opportunistic infections. There were no off-target or new adverse events observed with >1-year weekly administration
in the OLE.

Conclusion: Zetomipzomib demonstrated a favorable safety and tolerability profile without signs of direct immunosuppres-
sion upon prolonged exposure. Zetomipzomib did not show differentiation from placebo, but individual patients with DM or
PM experienced a clinically meaningful improvement in TIS.

Disclosure: R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt,
5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; N. Goyal: None; D. Lam: None; A. Ng:
None; R. Leff: Kezar Life Sciences, 2, 8, 11, Sorrento Therapeutics, 7; K. Ray: Kezar Life Sciences, 3; E. Park: Kezar
Life Sciences, 3, 11; N. Henig: Kezar Life Sciences, 3, 11.
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Background/Purpose: Ethnicity, sex, age & socioeconomic deprivation can all lead to health inequity. Impact of these fac-
tors in epidemiology of Idiopathic Inflammatory Myopathies (IIM) has not been widely researched.In collaboration with
National Congenital Anomaly & Rare Disease Registration Service (NCARDRS), we described national incidence, preva-
lence & mortality in IIM and associated Interstitial Lung Disease (IIM-ILD) according to demographics.

Methods: Hospital Episode Statistics (HES) collected at every NHS hospital admission in England, were used to create a
national cohort of patients with IIM & IIM-ILD associated ICD-10 codes between 2006-2022. Cases were identified accord-
ing to pre-validated methods (Hannah, 2022). Age, sex, ethnicity, Index of Multiple Deprivation (IMD) and death certification
were collated. Denominator populations were extracted from Office of National Statistics publications. Incidence rates were
calculated by multivariate Poisson regression, standardized mortality ratio (SMR) by indirect standardization, and survival
analysis by multivariate Cox models. Incidence Rate Ratios (IRR) were mutually adjusted for age, sex & IMD (Ethnicity IRR
was not adjusted for IMD due to lack of suitable denominator data). Cox models were adjusted for age, sex, ethnicity, IMD
and ILD status.

SMR for IIM and subgroup of IIM-ILD compared to the population of England demonstrating increased SMR across all age categories
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Incidence Rate Ratios and mortality Hazard Ratio according to demographics. *Incidence rate ratios are adjusted for age, sex and socioeconomic
status †Adjusted hazard ratios for age, sex, socioeconomic status, ethnicity and presence of ILD are mutually adjusted.

Kaplan-Meier survival curve showing increased mortality in Unknown and White ethnicity categories
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Results: 14,891 incident IIM cases were identified giving an incidence rate of 1.72/100,000 person-years. Point prevalence
was 17.9/100,000 in 2022. Mean age was 59.7 years with incidence peaking at 70-80 years. Multivariate models (Table)
showed IIM incidence was higher in females IRR 1.30 (95%CI 1.25, 1.34), but mortality was lower (hazard ratio (HR) 0.78
(95%CI 0.74, 0.82)). Incidence was higher in Asian and Black ethnicities than White (IRR 1.56 and 2.77 respectively). Mortal-
ity was higher in White ethnicity (Asian HR 0.80 and Black HR 0.78). The most deprived population quintile had similar inci-
dence IRR 1.06 (95%CI 1.02, 1.11), but higher mortality HR 1.34 (95%CI 1.25, 1.44) than less deprived populations. 17.2%
of IIM cases had ILD. IIM-ILD incidence did not vary largely by socioeconomic deprivation, but was substantially higher in
Black, Other and Asian populations compared to White (IRR 5.11, 4.07, 2.48). Mortality of IIM-ILD was also lower in Asian
HR 0.76 (95%CI 0.61, 0.95) and Black HR 0.73 (95%CI 0.57, 0.93) patients. SMR was 5.13 for IIM and 7.92 for IIM-ILD.
Crude mortality increases with age, but standardized mortality is highest in younger patients with ILD. Death certification
was available in 7,159 cases. IIM was recognized as a contributory factor in 39%, and ILD in 10.6%. Malignancy was the
most reported ‘underlying cause of death’ (24.7%), then cardiovascular disease (19.9%) and respiratory disease (15.8%).
Asian and Black ethnicities were less likely to have malignancy mentioned on death certificates (IRR 0.48 and 0.61
respectively).

Conclusion: We have defined national incidence, prevalence and SMR estimates for IIM and IIM-ILD. Incidence is higher in
females, Black, Asian and Other ethnicities. Mortality is higher in White ethnicities, increased deprivation and males.
Increased mortality in White ethnicities may partially relate to increased malignancy-associated disease.

Disclosure: J. Hannah: None; F. Pearce: Vifor Pharma, 5;M. Odingo: None;M. Rutter: None; J. Aston: None; J. Lai:
None;M. Grainge: None; S.Mcphail: None; P. Lanyon: Pfizer, 5;M. Bythell: None; J. Galloway: AbbVie, 2, 5, 6, Astra-
Zeneca, 5, Biogen, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5, 6, Janssen, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6; P. Gordon: Cell-
trion, 12, Support to attend EULAR conference 2023, Galapagos, 1.
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Background/Purpose: Interstitial Lung Disease (ILD), prevalent in Idiopathic Inflammatory Myositis (IIM) patients, signifi-
cantly impacts prognosis. Certain myositis-specific antibodies, including anti-MDA5 and anti-aminoacyl-tRNA synthetases
(ARS), are linked to increased ILD incidence, while other myositis antibodies were rarely discussed. Recent evidence sug-
gests survival rates among Interstitial Pneumonitis with Autoimmune Feature (IPAF) patients harboring myositis specific anti-
bodies (MSA) parallel those with IIM-ILD [1]. Our study aims to investigate the pulmonary involvement in IIM and IPAF
patients, emphasizing the role of diverse myositis antibodies, within a single center cohort.
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Methods: From Jan. 2010 to Dec. 2022, patients diagnosed with IIM who underwent myositis antibody testing were iden-
tified in a Taiwan medical center. Additionally, 49 patients diagnosed with IPAF per the 2015 ERS statement with positive
myositis antibody result were also enrolled for analysis.[2] The diagnosis of ILD was confirmed by a HRCT finding. The myo-
sitis antibodies were determined through line-blot multiplex assay (Autoimmune Inflammatory Myopathies 16 Ag, Euroim-
mun, Lübeck, Germany), encompassing 16 autoantigens.

Fig.1: Cumulative incidence of ILD development stratified according to different myositis antibodies (A) and dermatomyoisits-specific antibodies
(B). Anti-ARS=aminoacyl tRNA synthetase antibodies (including anti-Jo1, EJ, OJ, PL-7, PL-12), DM-Ab = dermatomyositis specific antibodies
(including anti-TIF1r, NXP2, SAE, Mi2, MDA5).

Distribution of myositis antibodies among IIM without ILD, IIM-ILD, and IPAF patient groups, stratified according to individual antibodies (A) and
grouped antibodies (B). Numbers beside each bar indicate patient count and respective percentage. Anti-ARS=aminoacyl tRNA synthetase anti-
bodies (including anti-Jo1, EJ, OJ, PL-7, PL-12), DM-Ab = dermatomyositis specific antibodies (including anti-TIF1r, NXP2, SAE, Mi2, MDA5).
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Results: 118 IIM patients (mean age 52, 75% female) and 49 IPAF patients (mean age 67, 49% female) were enrolled. The
anti-MDA5 and ARS were significantly associated with ILD development, exhibiting the 3-year incidence exceeding 70%,
with most cases presenting within the first year post-diagnosis. Approximately 40% patients with anti-SRP ultimately devel-
oped ILD (Figure 1A). In patients with DM-specific antibodies (TIF1r, Mi2, SAE1, NXP2, MDA5, as defined by ENMC 2020
consensus) except for anti-MDA5, most remained ILD-free 3 years post-diagnosis (Figure 1B). A non-negligible fraction of
patients with anti-MDA5, anti-ARS, and dermatomyositis-specific antibodies presented with IPAF instead of IIM or ASS
(Figure 2). However, the correlation between ILD and poor prognosis only exist for patients with anti-MDA5 and MAA
(Figure 3A). Furthermore, the 3-year survival rate for IIM-ILD and IPAF patients with anti-MDA5 (68% vs 57%, p=0.9) , anti-
ARS (92% vs 93%, p=0.5) and DM-specific antibodies (100% vs 100%) were similar (Figure 3B).

Conclusion: Anti-MDA5 and ARS antibodies demonstrated a strong correlation with ILD development, and prognosis was
consistent among IIM-ILD and IPAF patients. Other dermatomyositis-specific antibodies and anti-SRP were also associated
with ILD development, albeit to a lesser extent, and the onset of ILD did not correlate with a poorer prognosis.

Disclosure: T. Lan: None; T. Lee: None; K. Lin: None; J. Kao: None; C. Cheng: None; C. Lu: None; C. Shen: None;
K. Li: None; S. Hsieh: None.
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Kaplan–Meier survival curve for IIM and IPAF subgroups. (A) The survival impact of ILD stratified by different myositis antibodies. (B) The survival
curve of patients with IIM-ILD and IPAF stratified by selected myositis antibodies.
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Background/Purpose: Autoantibodies to Melanoma Differentiation-Associated Gene 5 (MDA5) are found specifically
in patients with dermatomyositis (DM). Their presence is closely associated with rapidly progressive interstitial lung
disease (RP-ILD) and poor prognosis. Although RP-ILD is a life-threatening condition, relapse of RP-ILD has rarely been
reported after the success of the initial treatment. Nonetheless, some patients do relapse, but the clinical features and changes
in laboratory biomarkers at the time of relapse of RP-ILD in patients with anti-MDA5-positive DM remain unclear. The aim of this
study was to establish the clinical features of anti-MDA5-positive RP-ILD in patients with exacerbations after remission had been
achieved.

Methods: Forty-one patients with classic DM or Clinically Amyopathic (CA) DM and ILD who were seen at Tokai University
from 2011 to 2021 were retrospectively evaluated for their clinical and immunological characteristics including the occur-
rence of relapse during the clinical course after remission induction. Anti-MDA5 antibody was assayed by protein immuno-
precipitation and enzyme-linked immunosorbent assays. Comparisons between relapse and non-relapse groups were
made using the chi-square test.

Results: Forty-four patients with DM or CADMwere found to have anti-MDA5 antibody. Three were excluded from the anal-
ysis because of insufficient clinical/immunological information. Of 41 patients (male/female: 7/34, mean age ± SD: 55.2
± 11.9), 13 (32%) died despite initial intensive immunosuppressive treatment at an early phase of disease. Twenty-three
patients achieved remission with the initial therapy and did not relapse during follow-up (56%). The remaining 5 patients
(12%) in remission on initial treatment later relapsed. Of these 5 patients (male/female: 2/3, a mean age ± SD: 49.8
± 11.2), one had classic DM and 4 had CADM. At the time of relapse, two patients complained of respiratory symptoms
and all had worsening abnormal shadow on high resolution computed tomography (HRCT). Serum CRP, KL-6 and ferritin
levels tended to be increased at the time of relapse. In 3 of the 5 (60%), the anti-MDA5 antibody titer was again above the
cut-off level at relapse. The number of relapsing patients with anti-MDA5 antibody titer increasing again above the cut-off
level was higher than in those who did not relapse (60% vs. 0%, P=0.003).

Conclusion: These results indicate that relapse may occur even after complete remission of RP-ILD has been achieved.
Increased anti-MDA5 antibody titers, as well as respiratory symptoms and HRCT findings, are potential indicators of RP-
ILD relapse in patients with DM.

Disclosure: N. Sasaki: None; T. Ohisa: None; A. Ishii: None; M. Sugiyama: None; Y. Ota: None; C. Yamada: None;
S. Sato: MEDICAL & BIOLOGICAL LABORATORIES CO., LTD., 9.
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Background/Purpose: Intravenous immune globulin (IVIG) recently received regulatory approval for the treatment of der-
matomyositis, one of the idiopathic inflammatory myopathies (IIM). The pivotal randomized trial informing approval observed
6 thrombotic adverse events among patients exposed to IVIG, which included both venous thromboembolism (VTE) and
arterial thromboembolism (ATE). The objective of this study is to determine the real-world incidence of ATE and VTE among
adults who received IVIG for IIM or other indications.

Methods: Patients from TriNetX, a large federated health records database, were included if they received ≥1 IVIG adminis-
trations. ATE and VTE were identified using ICD-9-CM/ICD-10-CM codes and patients were characterized as IIM if they
received two codes separated by 30 days within 3 years of the first IVIG administration. Patients could contribute multiple
IVIg exposure intervals, which could be 1 to 7 days long, depending on howmany consecutive IVIg administrations a patient
received. Risk periods were defined for each patient for each IVIG interval as follows: ATE (IVIg interval day 1 to 2 days after
the last day of the IVIG interval), VTE (IVIg interval day 1 to 13 days after the last day of the IVIg interval), and control (14 days

Table 1: Characteristics of included patients, n = 38,230

3864



after the last day of the IVIg interval to 31 days after IVIg interval day 1). Unadjusted incident rate ratios (IRR) were calculated
and adjusted analyses were performed using stratified and weighted Poisson regressions.

Results: This project included 38,230 patients who received a total of 256,868 IVIg administrations. A subset of 1,677
patients (4.4%) were categorized as IIM. The majority of IIM patients were female (71.4%) and white (61.9%). After
excluding exposure time outside of the defined risk windows and censoring patients after their first event, there were
345 VTE and 158 ATE in the overall cohort. In the overall cohort, during the exposure and control periods the unad-
justed incidence rates of VTE were 36.5 cases and 29.6 cases per 1,000 person-years, respectively (unadjusted IRR
1.23, 95% confidence interval (CI) 1.00-1.52) and the unadjusted incident rates of ATE were 139.0 cases and 18.3
cases per 1,000 person-years (unadjusted IRR 7.59, CI 5.51-10.40). Adjusted RR were 2.30 (95% CI 0.96-5.90) for
VTE and 0.80 (95% CI 0.33-2.14) for ATE. Among patients with IIM, there were 22 VTE and 9 ATE. During exposure
and control periods the unadjusted incidence rates of VTE were 21.8 cases and 31.0 cases per 1,000 person-years,
respectively (unadjusted IRR 0.70, 95% CI 0.30-1.63) and the unadjusted incident rates of ATE were 22.4 cases
and 18.1 cases per 1,000 person-years, respectively (IRR 1.24, CI 0.26-5.96). Adjusted rates could not be calculated
for the subset with myositis given a low number of events.

Conclusion: In this study, the risk of ATE and VTE among patients exposed to IVIG was low. In unadjusted analysis, the rate
of ATE and VTE was elevated after IVIG administration, but this did not persist in adjusted analyses. No increased risk was
observed among patients with IIM in unadjusted analysis. Ongoing surveillance studies using randomized designs should
be conducted to corroborate these findings.

Disclosure: R. Mehta: None; M. Putman: AbbVie/Abbott, 12, Trial participation, AstraZeneca, 12, Trial participation,
Novartis, 2; D. Saygin: None.
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Table 2: Incidence and incident rate ratios for venous and arterial thromboembolism in the overall cohort and within the subset of patients with
myositis
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) can cause significant impairment in physical function. Sit
to Stand (STS) and Timed Up and Go (TUG) are quick and operator-independent measures of physical function. We evalu-
ated the psychometric properties (reliability, validity, and responsiveness) of these compared to established core set mea-
sures (CSMs) of disease activity and outcome. We also assessed the feasibility of patients self-performing these tests at
home remotely.

Methods: Data from a 6-month prospective observational study on IIM: Myositis Patient Centered Tele-Research Study
(My PACER) was analyzed. There were 2 cohorts, a Tele-Research Cohort (TRC; remote enrollment from anywhere in US)
and a Center Based Cohort (CBC; in person enrollment frommyositis centers). Patient reported assessments and functional
assessments (STS and TUG) were collected monthly over 6-months. STS is the number of times a patient can stand from a
seated position and sit back down in 30 seconds. TUG is the time needed to rise from a chair, walk 3 meters, return to the
chair and sit down. For the CBC, patients were trained in person by the coordinator, whereas for TRC training was provided
by pre-recorded video instructions and patients self-performed the tests remotely. These tests were done twice at each visit,
with the average of the two used in analysis. In addition, myositis core set measures (CSMs) were assessed by myositis
experts at baseline and 6 month follow up (done in person for CBC patients and remotely through telemedicine visits and
medical records for TRC patients). We examined test-retest reliability using Spearman correlation. To assess validity, we
compared STS and TUG against all CSMs and other disease activity measures at baseline. We assessed responsiveness
by assessing differences of median changes in STS and TUG in different categories of improvement according to various
outcome measures and compared them using the Mann Whitney Test.

Results: 120 patients (75% female,80.8% Caucasian, mean age of55.5+/- 13.43 years,39.2 % PM, 51.7% DM, 9.1% Nec-
rotizing Myopathy [NM]) participated in the study. There was strong test-retest reliability between baseline and month 1 for
STS (r=0.8) and TUG (r=0.87); p< 0.01.Reliability was high regardless of method of recruitment and training for STS, how-
ever, TUG showed higher reliability in patients recruited and trained remotely (TRC) as compared to locally (CBC). Reliability
was maintained across clinical disease subtypes (DM, PM and NM). At baseline STS and TUG showed very strong correla-
tion with each other (r=-0.75) as well as with all CSMs except Extra-Muscular Global and CK. Strong correlations were seen
with Muscle Disease Activity and a validated PRO of physical function (PROMIS-PF 20).At 6 months, STS and TUGwere sig-
nificantly better among patients who improved according to 2016 EULAR/ACR myositis response criteria (Total Improve-
ment Score) compared to those who didn’t.

Conclusion: STS and TUG showed good reliability including when self-performed by patients remotely using video instruc-
tions, with excellent construct validity and responsiveness. STS and TUG are feasible functional assessment in myositis that
can be performed in clinic or remotely.
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Table 1. Demographic characteristics of participants
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R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim,
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Table 2. Spearman Correlation of Sit to Stand (STS) and Timed Up and Go (TUG) with myositis Core Set Measures (CSMs) and other measures at
baseline

Table 3. Change in Sit to Stand (STS) and Timed Up and Go (TUG) based on response as per 2017 ACR/EULAR Myositis Response Criteria and
Patient Assessment of Change
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Background/Purpose: Individuals with autoantibodies against melanoma differentiation-associated protein 5 (MDA-5) are
reported to have a significant risk of developing rapidly progressive and fatal interstitial lung disease (ILD) in clinically amyo-
pathic dermatomyositis patients (CADM). Previous cohort studies of dermatomyositis patients who have been evaluated
for the presence of anti-MDA5 antibodies and associated clinical features and outcomes have been largely performed in
the Asian, generally Japanese population, or Caucasian patients in North American studies. Few studies have examined
MDA5 manifestations in non-Asian subjects. Available reports suggest rates of CADM and ILD may be lower in Caucasian
predominant MDA5 cohorts compared to Japanese or Chinese groups. Additionally, association between rapidly progres-
sive interstitial lung disease (RP-ILD) and MDA5 was variable in these North American studies. The goal of this study is to
describe the clinical findings and outcomes of a pre-dominantly black cohort in anti-MDA5 associated ILD and the rapidly
progressive variant.

Methods: This retrospective case series identified 17 patients with CADMwho had anti-MDA5 autoantibodies. Clinical char-
acteristics, high-resolution computed tomography data, lab test results, presence of additional myositis autoantibodies
(MAAs), and response to therapy and treatment outcomes were compared between 2 subgroups: black and non-black
patients.

Results: Among 17 patients with CADM and anti-MDA 5 autoantibodies, 15 (88%) developed ILD with 6 patients (40%) hav-
ing the rapidly progressive variant. All 6 patients with RP-ILD presented in the black sub-group. Out of the pre-dominantly
black cohort (11 of 17 patients), 6 (55%) patients had at least one additional MAA. Within the black cohort, 5 patients were
positive for ANA, 1 for anti-CCP, 3 for anti-SSA, 5 for anti-Ro52, and 1 for anti-synthetase antibodies. Black patients exhib-
ited a higher prevalence of MAAs when compared to the non-black cohort. Average ferritin levels in black (951±2043) and
non-black (976±805) patients were both elevated. Average values of CPK, aldolase, ferritin, FVC, and TLC did not differ sig-
nificantly between black and non-black patients, but the majority of patients with anti-MDA5 antibody alone (4 of 5) devel-
oped ILD but not RP-ILD. Three out of four patients who died developed RP-ILD and all four had additional MAAs.

Conclusion: Black patients with anti-MDA5 positive DM exhibited many of the key phenotypic findings in other MDA5 pos-
itive DM populations. However, in our cohort, there was a notably increased incidence of RP-ILD and mortality among Black
patients compared to non-Black patients. These potential phenotypic variations should be explored further as they can have
implications for appropriate evaluation and treatment. Anti-MDA5 positive patients with CADM who are black have a higher
prevalence of co-existent MAAs portending a poorer prognosis and a potentially greater predilection of developing RP-ILD
than their non-black counterparts. Patients with anti-MDA5 antibodies alone generally have milder forms of ILD whereas
coexistent MAAs serve as a possible marker for less favorable prognoses in anti-MDA5 positive patients.

3869



Comparison of Clinical Manifestations between Black and non-Black patients
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Serological Profile, HRCT characteristics
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Background/Purpose: Patients with polymyositis and dermatomyositis (PM/DM) present multiple complications that may
lead to increased mortality rates and data on PM/DM mortality in Mexico is lacking.

The objective of this study was to assess mortality trends in PM/DM idiopathic inflammatory myopathies (IMM) in Mexico
between 2000 and 2019, overall and by sex, age group, and geographic regions.

Methods: Data were acquired from the General Board of Health Information Open Access databases, and we identified
deaths for PM/DM (ICD codes, 10th edition), which were recorded from 2000 to 2019 from all public hospitals nationwide.
Age-standardized mortality rates (ASMR) per 100,000 persons were calculated for PM/DM and non-PM/DM overall, by
sexes, and by geographic region. Annual percentage change (APC) and average annual percentage change (AAPC) in
ASMR were calculated using Joinpoint regression software.

Temporal trends in age-standardized mortality in PM/DM subjects by sex.
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Results:We found 1,456 deaths from PM/DM and 11,343,652 non-PM/DM in Mexico from 2000 and 2019. The ASMR (per
100,000 inhabitants) was 0.07 over the period. The gender distribution of PM/DM deaths was 69.8% in women and 30.2%
in men. Compared to non-PM/DM, PM/DM individuals had a higher proportion in the younger population (younger than
45 years) (40.2% vs. 22.3%). Overall, a significantly downtrend in the ASMR was identified from 2007 to 2017 in subjects
with PM/DM (APC -3.2%; 95% CI, -5.3 to -1.0; p = 0.008), while mortality trends were stable for non-PM/DM individuals.
Similar trends were identified by sex in PM/DM patients (Fig 1). The Joinpoint analysis did not identify variation in temporal
trends in mortality rates by geographic region; however, an increment in the proportion of deaths in the ratio of PM/DM to
non-PM/DM ASMR from 2000 to 2019 was detected in the Northern and Southern regions (+17.6% and +84.9%,
respectively).

Conclusion: Over a 20-year period, we observed that deaths due to PM/DM occurred predominantly in females. A notable
decrease in overall mortality rates was identified between 2007 and 2017. Differences by sex, age, and geographic region
were also detected.

Disclosure: C. MENDOZA PINTO: None; P. Munguía-Realpozo: None; I. Etchegaray-Morales: None; M. García-
Carrasco: None; P. Cortés-Hern�andez: None; R. Arreguín-Reyes: None; J. Ay�on-Aguilar: None; G. Rodríguez-
Castillo: None.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are characterized by muscle weakness and inflammation.
There is an increased risk of developing cancer in patients (pts) with IIM compared to the general population. While most
cancers are detected within the 1st year of IIM diagnosis, ongoing monitoring is recommended for 3-5 years post-diagnosis.

In November 2021, a systematic review and meta-analysis was conducted to inform cancer screening guidelines in IIM. The
review aimed to evaluate the cancer screening investigations and develop evidence-based guidelines. These guidelines
were subsequently developed in collaboration with experts from around the world, utilizing a Delphi process involving 75 par-
ticipants from 22 countries. The manuscript detailing the proposed guidelines is forthcoming. The purpose of this study was
to evaluate the effectiveness/appropriateness of the screening methods employed at our institution and compare them with
the proposed guidelines.

Methods: A retrospective chart review at our tertiary medical center using EMR-EPIC, Research Electronic Data Capture
software, and Heron Research database, to identify pts being treated for IIM and diagnosed with malignancy between
1/2012 to 1/2022. We implemented risk stratification methods based on the proposed guidelines for malignancy screening
in patients with IIM.
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Data from analyzed cases organized into low, intermediate, and high risk categories. Special focus on type of IIM, malignancy, serologies, basic
and enhanced screening.

Flow chart break down of cases analyzed. Special focus on 12 high-risk cases diagnosed with cancer after initial IIM diagnosis.
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Results: Among the 20 high-risk cases identified, 12 pts were diagnosed with cancer after their IIM diagnosis, none met the
basic screening recommendations for the first 3 years following IIM diagnosis. One patient met the criteria for enhanced
screening. Among the 20 intermediate-risk cases, 7 were diagnosed with cancer after IIM diagnosis. 15 of 20 intermedi-
ate-risk cases did not undergo complete basic screening, and none met the criteria for enhanced screening. Among the
3 low-risk pts, 1 met the basic screening requirements. The most missed component of enhanced screening was fecal
occult blood test, while the most frequently overlooked element of basic screening was chest x-ray. 3 high-risk pts may have
had their cancers detected earlier if screening guidelines were followed.

9 of 15 female pts with gynecological and breast cancers were classified as high-risk. Among the 26 female intermediate/
high-risk cases, 16 did not undergo PAP smears, 5 did not have mammograms, and 13 did not undergo abdominal/
trans-vaginal ultrasounds. Additionally, there were 5 gastrointestinal malignancies, and 10 of 40 intermediate/high-risk pts
did not have pan-CT scans.

Conclusion:We conclude the proposed guidelines, particularly for high-risk cases, play a vital role in detecting malignancies
occurring after IIM diagnosis. Most high-risk cases were diagnosed with cancer within 1-5 years of initial IIM diagnosis. A sig-
nificant proportion of malignancies observed were female-specific cancers (breast/gynecologic), many that occurred within
1-3 years of IIM diagnosis. This suggests the importance of enhanced screening up to 3-5 years beyond the initial diagnosis

Flow chart explanation of how to categorize patients into low, intermediate, and high risk categories as well as what is included in basic and
enhanced screening.
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of IIM in high-risk pts. It is evident that our institution did not fully adhere to the proposed guidelines; however, these results
could form a quality improvement project aimed at enhancing cancer screening for pts with IIM.

Disclosure: P. Giri: None; A. Bath: None; P. Bhadbhade: None.
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Background/Purpose: Patient reported outcome measures (PROMs) are critical in assessing clinical outcomes. There is a
paucity of PROMs for use in patients with adult idiopathic inflammatory myopathies (IIM). The Outcome Measures in Rheu-
matology (OMERACT) Myositis Working Group was established to develop validated PROMs for adult IIM. Our previous
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work has included identifying the domains of interest as pain interference, fatigue, and physical function and demonstrating
the content validity, test-retest reliability, and construct validity of the PROMIS pain interference (6a), fatigue (7a), and phys-
ical function (8b) instruments. In this study, our goal was to assess the responsiveness and minimal important difference of
these instruments in a prospective longitudinal cohort of adults with IIM.

Methods: Adults with IIM who were seen in the outpatient clinics in United States of America (USA), Netherlands,
South Korea, Sweden, and Australia, were enrolled in this prospective observational study with two study visits. Relevant
myositis core set measures (manual muscle testing [MMT8, 0-80], physician and patient global disease activity [0-10]),
and the PROMIS instruments for pain interference (6a), fatigue (7a), and physical function (8b) were collected at the baseline
and follow-up visits. Domain-specific anchor questions for symptoms of pain, fatigue, and physical function were asked at
the follow-up visit (a lot better, a little better, stable, a little worse, a lot worse). Responsiveness of the PROMIS instruments
was assessed using i) ANOVA to compare the scores across the anchor categories (worsened, stable, improved), ii) paired t
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test, effect size and standardized response mean for within-person score change, and iii) Pearson correlation with myositis
outcome measures. Effect size was interpreted as small for < 0.2, medium for 0.2-0.5, and large for >0.5. Minimal important
difference was calculated using the anchor-based method.

Results: 114 patients with IIM (median age of 60 [50-70], 60% female) completed two study visits at five international sites
(USA [32.5%], Netherlands [23.7%], Korea [21.9%], Sweden [18.4%], Australia [3.5%])(Table 1). Changes in PROMIS pain
interference, fatigue, and physical function were significantly different among anchor categories (Figure 1). Patients who
reported improvement in domain-specific anchor questions had a significant improvement in their PROMIS scores with at
least medium effect size ( >0.5), while patients who reported worsening and stability in anchor questions did not show a sig-
nificant change with weak effect size (< 0.2) (Table 2). PROMIS instruments had weak to moderate correlations with MMT,
patient and physician global. Using the anchor-based method, the minimal important difference was 2.7 t-score for PROMIS
pain interference, 4 for fatigue, and 3.3 for physical function.

Conclusion: This study provides evidence towards the responsiveness of the PROMIS instruments in a large international
prospective cohort of adults with IIM supporting their use as PROMs in adult myositis. Further work is planned to examine
responsiveness in a larger cohort of those who worsen and in clinical trials.

Disclosure: D. Saygin: None; D. Direnzo: None; J. Raaphorst: None; J. Park: None; I. de Groot: None; C. Bingham:
AbbVie/Abbott, 2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, Janssen, 2, Pfizer, 2, Sanofi, 2; I. Lundberg: Argenx,
6, Astra-Zeneca, 5, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, Corbus Pharmaceutical, 6, EMD Serono
Research & Development Institute, 6, Janssen, 6, Kezar, 6, Novartis, 11, Octapharma, 6, Orphazyme, 6, Pfizer,
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Background/Purpose: Autoimmune myositis involves a spectrum of rare autoimmune disorders characterized by inflam-
mation and damage to skeletal muscles. The management of these challenging conditions often requires immunosuppres-
sive therapies. Rituximab (RTX), a monoclonal antibody targeting CD20-positive B cells, has emerged as a promising
therapeutic option for patients with autoimmune myositis who are refractory to or intolerant of conventional treatments.This
meta-analysis aims to evaluate the efficacy and safety of RTX treatment in patients with autoimmune myositis, encompass-
ing polymyositis (PM), dermatomyositis (DM), juvenile dermatomyositis (JDM), antisynthetase syndrome (ASS), and immune-
mediated necrotizing myositis (IMNM).

Methods: A comprehensive literature search was conducted using electronic databases:PubMed and Embaseto identify
relevant studies published up to September 2022. Studies reporting on the efficacy and safety outcomes of RTX treatment
in patients with autoimmune myositis were included, case reports or series with less than 3 subjects were excluded. Data
were extracted, and a random-effects model was used to calculate pooled estimates for clinical response rates, subgroup
analysis, and adverse events. This study was registered withPROSPERO 2022 CRD42022353740

Results: A total of 17 studies, 1 RCT and 16 uncontrolled studies, involving 362 patients with autoimmune myositis were
included in the meta-analysis. The pooled analysis demonstrated a notable overall clinical response rate of 70% (95% con-
fidence interval [CI]: 57-82% I2=71.8%, p= < 0.001), Pooled complete remission rate after treatment with RTX was 13%
(95%CI:3-25%, I2=79.5%, p=< 0.001), and partial remission rate was 48% (95%CI: 30–66%, I2=86.0%, p=< 0.001). Sub-
group analyses showed high response rates in all typed of myositis PM 69% (95% CI: 42-91% I2=52.0%, p=0.04) DM 67%
(95%CI: 45-86% I2=52.0%, p=0.04), ASS 70% (95%CI: 34-97% I2=79.4%, p=< 0.001), JDM 60% ( 95%CI: 21-94%) and
NIIM (just one study) 86% ( 95% CI: 42-100%). Regarding RTX induction dose, subgroup analysis showed similar overall
response with 1 g IV at days 0 and 14 days 68% (95% CI:47-86, I2=75.3% P=< 0.001) and 375 mg/m2 weekly for 4 weeks
was 71% (95% CI:48–90, I2=24.6% P=0.80). Regarding safety, 120 adverse events were reported. The most reported
adverse events from the 362 patients were infusion reactions in 67 (18.5%) and infections in 45 patients (12.4%).

Conclusion: The highly variable response and remission rates seen in this review warrant further controlled trials on RTX for
autoimmune myositis. RTX demonstrates a favorable clinical response rate and muscle strength improvement. Potential
adverse events, particularly infusion reactions and infections, should be considered. Further research is needed to optimize
treatment protocols and assess long-term outcomes.
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Figure 1 Meta-Analysis results for Overall response for RTX treatment in patient with IIM showing effect size estimate.

Figure 2. Meta-Analysis results for complete response (A) and partial response (B) for RTX treatment in patient with IIM showing effect size
estimates.
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Figure 3 Forest plots of subgroup analysis results. RTX overall response in different IIM subtypes (A) and RTX overall response according to induc-
tion dose a=1gr Q 2weeks and b= 375 mg/m2 weekly for 4 weeks (B)
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Background/Purpose: Vitamin D deficiency is commonly associated with sarcopenia; however, the latest International
Clinical Practice Guidelines for Sarcopenia do not recommend vitamin D supplementation for sarcopenia owing to a lack
of an apparent therapeutic effect on the indices of sarcopenia among participants with replete vitamin D concentration
(i.e., 25[OH]D >50 nmol/L) from randomized controlled trials. While there is consensus in all vitamin D guidelines that serum
levels of 25(OH)D < 25 nmol/L should be corrected, approximately 30% of the world population’s 25(OH)D levels range from
25 to 50 nmol/L, and it remains unclear whether such suboptimal levels of 25(OH)D can maintain optimal health, including
the risk of sarcopenia.

Methods: Among 295,489 participants of unrelated European ancestry from the UK Biobank, we examined the causal
association between genetic variants for serum 25(OH)D concentration and the sarcopenia risk. The primary outcome
was sarcopenia, defined by the European Working Group on Sarcopenia in Older People. The secondary outcomes

Figure 1 Genetic association of serum 25(OH)D with risk of sarcopenia using 35 SNPs to the instrument. The red dot represents the reference point
of serum 25(OH)D of 50 nmol/L. The gray lines represent the 95% confidence intervals. The adjustment includes age, sex, assessment center,
birth location, top 20 genetic principal components, genotyping array in both stages, and nuisance factors, which could affect serum 25(OH)D
measurements, including the month in which the blood sample was taken, fasting time before the blood sample was taken, and sample aliquots
for measurement.
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consisted of three sarcopenia indices, i.e., grip strength, appendicular lean mass index, and gait speed. We calculated a
weighted genetic score using 35 single nucleotide polymorphisms as instrumental variables for serum 25(OH)D concentra-
tion and performed non-linear Mendelian randomization to estimate the effect of serum 25(OH)D on sarcopenia risk and its
indices.

Results: In the phenotypic association analyses, compared with serum 25(OH)D 50-74.9 nmol/L category, serum 25(OH)D
levels below 50 nmol/L adjusted for multivariable factors were inversely associated with each of the sarcopenia indices
(Table 1). There was an L-shaped (Pnon-linear=0.023) association between genetically predicted serum 25(OH)D concentra-
tion and risk of sarcopenia (Fig. 1). The risk of sarcopenia decreased rapidly as serum 25(OH)D concentration increased until
50 nmol/L and then leveled off. The odds ratio of sarcopenia for serum 25(OH)D level of 25 nmol/L vs. 50 nmol/L was 1.69
(95% CI: 1.13 to 2.53). Similar patterns were also observed when the association between serum 25(OH)D concentration
and risks of each of the sarcopenia indices were evaluated (Fig. 2).

Conclusion: Our study supports a causal relationship between suboptimal vitamin D levels and sarcopenia risk. These find-
ings suggest that vitamin D supplementation needs to be considered for individuals with suboptimal vitamin D levels to
reduce the burden of sarcopenia.

Disclosure: T. Sha: None; Y. Wang: None; Y. Zhang: None;N. Lane: None;C. Li: None; J. Wei: None;C. Zeng: None;
G. Lei: None.
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Figure 2 Genetic association of serum 25(OH)D with indices of sarcopenia using 35 SNPs to the instrument. (A) grip strength, (B) appendicular lean
mass index, and (C) slow gait speed. The red dot represents the reference point of serum 25(OH)D of 50 nmol/L. The gray lines represent the 95%
confidence intervals. The adjustment includes age, sex, assessment center, birth location, top 20 genetic principal components, genotyping array
in both stages, and nuisance factors, which could affect serum 25(OH)D measurements, including the month in which the blood sample was
taken, fasting time before the blood sample was taken, and sample aliquots for measurement.
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Background/Purpose: Idiopathic inflammatory myositis (IIM) significantly impacts health-related quality of life (HRQoL).
EQ5D-5L is a widely used and validated tool to measure HRQoL. The health utility scores (HUS) derived from EQ5D-5L
are used to calculate QALY and to analyze cost effectivity. To the best of our knowledge, there are no studies that have val-
idated EQ5D-5L in IIM. To test the validity of EQ-5D HUS in assessing HRQoL in IIM. To assess the responsiveness to
change and to calculate minimal clinically important differences (MCID) of EQ-5D HUS
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Methods: This was a single centre prospective study involving patients with IIM. Patients were evaluated at 0 and 6 months
with all 6 myositis core set measures and EQ5D-5L. The EQ5D-5L health states for Indian population were used to calculate
HUS. Individuals with MMT8 of < 74/80 and / or those who had extra muscular disease activity of > 2/10 were considered
active and the rest as inactive disease. Muscle weakness was classified as severe (MMT-8 < 54/80), mild-moderate
(MMT-8 54 to 73/80) and inactive (MMT-8 ≥74). Construct validity of EQ5D-HUS (ability to differentiate different health
states) was tested by comparing scores and Cohens’D effect size (ES) across disease severity. Responsiveness to change
was estimated with ES for the change in scores between those with improvement and no improvement in HAQ-DI and total
improvement scores (TIS). MCID was calculated using distribution-based method (0.5*SD of change) and anchor based
method (ROC curve) using a change of ≥0.22 of HAQ-DI between 0 and 6 months as the anchor.

Results: Fifty-eight IIM patients with mean (SD) age of 37.6 (9.8), 76% (N=44) females were included in the study. Disease
subset included 34 (58.6%) DM, 18 (31%) anti-synthetase syndrome, 3 (5.2%) immune mediated necrotizing myopathy
and 3 (5.2%) PM.

Median MMT-8 (0-80) at baseline was 61.35 ±15.49 with a median (IQR) of extra-muscular disease activity (0-10) of 3 (0,5).
The median (range) EQ5D-5L health utility score was 0.415 (-0.69, 0.87). Sixteen patients had severe myositis with EQ-5D
HUS of -0.68, 34 mild to moderate had EQ-5DHUS of 0.42 and 8 had inactive disease EQ-5DHUS- 0.81 at baseline
(p< 0.01). The changes in MMT-8, HAQ-DI, physician and patient global assessment, extra muscular diseases activity and
EQ5-D HUS between 0 and 6 months in the cohort is represented in table 1.

The EQ-5D HUS increased by 0.625 (p < 0.001) in 6 months and was able to differentiate between patients with improve-
ment based on HAQ-DI and 2016 ACR/EULAR Myositis response criteria (TIS ≥20) (Table 1). The ES of change in
MMT-8, HAQ-DI, Physician and patient global assessment, extra muscular diseases activity and EQ5-D HUS between those
with improvement as per HAQ-DI ≥0.22 and TIS ≥ 20 is in table 2.

Upon calculating the MCID to detect a minimal change in HAQ DI of 0.22, the best model with a sensitivity of 96.9 and spec-
ificity of 88.5 was at an EQ-5D HUS of 0.303. The distribution-based MCID calculation using the 0.5 SDmethod resulted in a
value of 0.34 for EQ-5D HUS (Table 3).

Conclusion: Health utility scores derived from EQ5D-5L is a valid instrument for measuring the HRQoL in IIM. An MCID of
0.3- 0.34 had the highest sensitivity and specificity to detect change in clinical state among patients with IIM.

Disclosure: C. Kavadichanda: None; P. S: None;M. Gorijavolu: None; S. Dunga: None; A. Nayak: None; S. Sekhar:
None; R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt,
5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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(HRCT) Images in Myositis and Antisynthetase Syndrome Related
Interstitial Lung Disease in Comparison to Scleroderma Related
Interstitial Lung Disease
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Background/Purpose: High resolution computed tomography (HRCT) of the chest has become an important modality in
the evaluation of interstitial lung disease (ILD). A quantitative CT scoring method using a computer aided diagnostic system
to measure the nature and extent of parenchymal diseases has been used to measure treatment response in the

Values are in Mean±SD, Median[IQR] for skewed data, N(%) Zone of maximum involvement was defined as the lobe with the highest QLF score.
Zones are defined as area-equivalent regions of the lung across the upper, middle and lower regions of each lung. Note, difference in disease dura-
tion. ASS was within 3 months or recent worsening, ssc was mean 2.6 years (0.3-7.1 years) Max lobe based on lobe with highest QILD2 *p<0.05
compared to SSc-ILD group
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Representative subjects with favorable treatment response by high-resolution computed tomography (HRCT) in ASSD-ILD (A-D) and SSc-ILD
(E-H). In the quantitative map overlay (right panel), the sum of the blue and red areas represents the extent of quantitative lung fibrosis (QLF),
and the yellow area represents the extent of quantitative ground glass(QGG). The sum of all the colors represents quantitation of total ILD
(QILD). (A,B) In ASSD-ILD, there is mixed ground glass and consolidative infiltrates in lower lobes with thick walled reticulations and mild bronchi-
ectasis with some volume loss. The pattern of fibrosis is inconsistent with UIP and favors but not classic for organizing pneumonia. Follow up
image (C,D) demonstrates significant decrease in the lung infiltrates with residual reticular lines and limited loss of volume. The quantitative overlay
shows significant decrease in QLF and QGG. (E,F) In SSc-ILD, HRCT at baseline demonstrates lower lobe course ground glass opacity with retic-
ulations and traction bronchiectasis/bronchiolectasis and relative subpleural sparing best seen on the left side. (G) After 24 months, there is subtle
decrease in density of ground glass and extent and thickness of reticulations but persistent bronchiectasis/bronchiolectasis. (H) Quantitative map
overlay at 24 months demonstrates decrease in QLF shaded as red and blue.
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scleroderma lung study II (SLSII). The current study aims to describe quantitative CT scores in myositis and antisynthetase
syndrome related ILD in comparison to scleroderma ILD (SSc-ILD).

Methods: Quantitative CT scores were performed on HRCT scans obtained from the Abatacept for the Treatment of Myositis-
Associated ILD (Attack My-ILD) clinical trial which was a 12-month study including 20 adult patients with antisynthetase syn-
drome and active ILD (ASSD-ILD). We compared baseline scores with a subgroup of an observational cohort of myositis patients
with ILD (Myositis-ILD), and the SLS II cohort which included patients with limited or diffuse scleroderma and active ILD (SSc-ILD).
Quantitative CT scores were compared between the 3 ILD cohorts at baseline, and scores over time were compared between
the two clinical trial cohorts (ASSD-ILD and SSc-ILD). Images were also assessed visually by thoracic radiologists.

Results: Baseline characteristics are described in Table 1. The ASSD-ILD group had lowest forced vital capacity(FVC) and dif-
fusing capacity (DLCO) and highest quantitative scores for ground glass (QGG), fibrosis (QLF) , honeycombing (QHC) and total
sum of disease (QILD) among the 3 cohorts. Zone of maximum involvement was shared throughout upper, middle and lower
zones in ASSD- and Myositis-ILD, unlike SSc-ILD where 94% had maximum disease in the lower zones of the lung. Visual
review of the ASSD-ILD and Myositis-ILD images revealed a pattern distinct from SSc-ILD (Figure 1). In ASSD- and Myositis-
ILD, there are areas of confluent fibrosis that mimic organizing pneumonia with fibrosis and volume loss. Also, the disease
extends to the periphery of the lung, unlike SSc-ILD which tends to spare the periphery. Both diseases demonstrate ground
glass opacity and reticulations with bronchiectasis. In comparing subjects that showed favorable treatment response from
the two clinical trials, the ASSD-ILD patient showed marked improvement in CT images (Figure 1-A to C) which was also
reflected in changes in their quantitative scores (Figure 1-B to D), whereas in the SSc-ILD subject the improvement was more
subtle (Figure 1 E,F to G,H). Mean changes in lung physiology and quantitative CT scores over the trial period demonstrated
that QLF scores in the ASSD-ILD cohort showed greater improvement compared to the SSc-ILD cohort despite its shorter fol-
low up time and the lack of differences in changes in FVC or DLCO between the groups (Table 2).

Conclusion:HRCT images from ASSD-ILD andMyositis-ILD demonstrate a pattern that is distinct from SSc-ILD. ASSD-ILD
shows more marked improvement in HRCT images with treatment than SSc-ILD which is reflected as a significantly greater
decrease in quantitative CT scores over time compared to SSc-ILD. Further studies are needed to better characterize and
quantify HRCT images in myositis and antisynthetase syndrome related ILD.

Disclosure: S. Bae: None; F. Abtin: None; G. Kim: MedQIA, 2; S. Moghadam-Kia: None; C. V. Oddis: Boehringer-
Ingelheim, 5, Cabaletta, 5, EMD Serono, 5, Novartis, 5, Pfizer, 1; L. Pourzand: None; D. Saygin: None; D. Sullivan:
None; K. Yamaguchi: None; D. Tashkin: None; C. Charles-Schoeman: AbbVie, 2, 5, Alexion, 5, BMS, 2, 5,

Values reported as mean change[95%CI]. Change in FVC in ml indicates (FVC in ml at 12 months – FVC in ml at baseline)/(FVC in ml at baseline)
Change in DLCO in ml indicates (DLCO in ml at 12 months – DLCO in ml at baseline)/(DLCO in ml at baseline) % predicted change were absolute
differences between baseline and 12months Follow up time between quantitative CT scores were 12months for ASSD-ILD trial and 24months for
SSc-ILD trial.
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12, Founder; R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-
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2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt,
5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2.
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From Clinical Amyopathy to Severe Oropharyngeal Dysphagia in Pure
Dermatomyositis: A Greater Extent of Muscle Weakness Is Associated
with a Higher Cancer Prevalence
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Background/Purpose: The risk of cancer is increased in patients with pure dermatomyositis (DM), i.e. patients with a DM
rash and without an anti-MDA-5 syndrome, a suspected or confirmed anti-synthetase syndrome or scleromyositis. The
aim of this study was to describe the relationship between the extent of muscle involvement and the prevalence of cancer
in serologically-defined subsets of pure DM.

Methods: Patients with pure DM were selected from a retrospective cohort of incident autoimmune myositis (AIM) seen in
two rheumatology academic centers between 2000 and 2021. All patients were classified by expert opinion into one of three
serologically distinct groups: group 1 (anti-TIF1γ autoantibodies), group 2 (non-anti-TIF1γ autoantibodies) and group 3 (sero-
negative/not tested). The degree of muscle involvement was stratified in four mutually exclusive categories: clinically amyo-
pathic (CADM), proximal muscle weakness alone, proximal muscle weakness with moderate dysphagia (no aspiration) on
video fluoroscopy swallow study (VFSS) and proximal muscle weakness with severe dysphagia (by VFSS or clinical aspira-
tion). A diagnosis of cancer within (±) three years of AIM was recorded.

Results: Of 250 patients with AIM, 64 had pure DM. Anti-TIF1γ autoantibodies were positive in 24 (37.5%) patients, anti-
Mi-2 in 9 (14.1%), anti-NXP2 in 7 (10.9%) and anti-SAE in 5 (7.8%), while 9 (14.1%) patients were seronegative and
10 (15.6%) untested. Cancer occurred in 29 of 64 (45.3%) patients: 11 of 24 (45.8%) in group 1, 6 of 21 (28.6%) in group
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2, and 12 of 19 (63.2%) in group 3 (Figure 1). When stratified by extent of muscle weakness, cancer was seen in 18.8%
(n=3/16) of CADM, 41.4% (n=12/29) of patients with proximal muscle weakness alone, 44.4% (n=4/9) of those with moder-
ate dysphagia and 100% (n=10/10) of patients with severe dysphagia (p=0.0003 by Fisher’s Exact Test) (Figure 1, panel A).
A statistically significant gradual increase in cancer frequency with incremental extent of muscle weakness was also seen in
group 1 (p=0.017) (Figure 1, panel B). All 3 patients with CADM and cancer survived, whereas all 10 patients with severe
dysphagia and cancer died from their cancer.

Conclusion: In pure DM, cancer prevalence within 3 years of AIM diagnosis significantly increases with increasing extent of
muscle weakness. Severe oropharyngeal dysphagia combined with proximal weakness is associated with the highest prev-
alence of cancer and poorest prognosis. Assessing the extent of muscle involvement in pure DM may improve cancer risk
stratification.

Disclosure: H. Shen: None; V. Ivensky: None; Y. Troyanov: None; J. Bourre-Tessier: Abbvie, 2, AstraZeneca, 2, Gsk,
2, 6, Teva, 2; F. Zarka: None; S. Hoa: Boehringer-Ingelheim, 5; J. Nehme: None; J. Makhzoum: None; A. Mansour:
None; R. Meunier: None; A. Mereniuk: None; D. Lim: None; J. Raynauld: None; E. Rich: None; J. Goulet: None;
M. Landry: None; M. Bouchard-Marmen: None; V. Leclair: None; H. Allard-Chamard: AbbVie/Abbott, 1, 5,
6, Amgen, 1, 6, AstraZeneca, 1, 6, Bristol-Myers Squibb(BMS), 1, 5, 6, Celltrion, 1, 6, Eli Lilly, 1, 5, 6, Fresenius Kabi,
5, 6, GlaxoSmithKlein(GSK), 1, Hoffmann-La Roche, 1, 6, Janssen, 1, 6, Mantra Pharma, 6, Novartis, 1, 5, 6, Pfizer,
1, 5, 6, Sanofi, 5, Sobi, 6, Viela Bio, 5, Xencor, 5; M. Hudson: AstraZeneca, 6, Boehringer-Ingelheim, 1, 5, 6, Bristol-
Myers Squibb(BMS), 5, Merck, 6, UCB, 5; E. O’Ferrall: None; R. Massie: None; J. Karamchandani: None;
B. Ellezam: None; I. Targoff: OMRF Clinical Immunology Laboratory, 2; M. Satoh: None; M. Fritzler: None;
J. Senecal: None; A. Meyer: None; O. Landon-Cardinal: None.
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Background/Purpose: Anti-PM/Scl autoantibodies (Abs) are an uncommon myositis-associated autoantibody (MAA) in
juvenile myositis. The clinical features and outcomes associated with anti-PM/Scl Abs in juvenile myositis are largely
uncharacterized.

TABLE 1: Demographics and clinicoserologic subgroups of juvenile myositis patients with and without anti-PM/Scl autoantibodies. Abbreviations:
ANA, antinuculear antibody; JCTM, juvenile connective tissue myositis; JDM, juvenile dermatomyositis; JPM, juvenile polymyositis; MSA, myositis-
specific autoantibody; SSc, systemic sclerosis.
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Methods: Patients with juvenile myositis enrolled in NIH myositis natural history studies were screened for anti-PM/Scl and
other myositis Abs. Demographics, clinical manifestations, medications, and outcomes of those with and without anti-PM/
Scl Abs were compared using Chi-squared, Fisher’s exact test, or Wilcoxon rank-sum test. Multivariable logistic regression
with adjustment for year of diagnosis and myositis autoantibodies was performed for statistically significant variables from
the univariable analyses. A two-sided p< 0.05 was considered significant.

Results: Nineteen of 551 patients (3.4%) had anti-PM/Scl Abs by immunoprecipitation (Table 1). Among those with sera
available for immunoblotting, 5 were positive for anti-PM/Scl-100, 1 was positive for anti-PM/Scl-75, 4 were positive for both
antigens, and 3 were blot negative, likely reacting only to native protein. Patients with anti-PM/Scl Abs were older at diagno-
sis (11.8 vs 7.5 years, p=0.003) and more likely to have juvenile connective tissue disease myositis (37% vs 9.4%, p=0.002),
frequently overlapping with systemic sclerosis (SSc) (21% vs 0.6%, p< 0.001). MSAs were less commonly associated with
anti-PM/Scl Abs (16% vs 80%, p< 0.001). There was no difference in the frequency of anti-Ro52 Abs among patients with
or without anti-PM/Scl Abs. ANA titer was higher (1:1280 vs 1:320, p=0.006) and a nucleolar pattern (92% vs 3.4%,
p< 0.001) was more common among those with anti-PM/Scl Abs. Patients with anti-PM/Scl Abs had higher odds of certain
clinical features (Table 2), including sclerodactyly (OR 22.4; 95% CI 6.74-71.5), mechanic’s hands (OR 11.6; 95% CI
4.18-31.1), Raynaud’s phenomenon (OR 8.11; 95% CI 3.14-21.3), and ILD (OR 7.54; 95% CI 2.19-23.9) and lower odds
of malar rash (OR 0.29; 95% CI 0.11-0.73). There was also a lower odds of treatment with IV methylprednisolone
(OR 0.32; 95% CI 0.10-0.91) for those with anti-PM/Scl Abs.

TABLE 2: Clinical features, medications received, and outcomes of juvenile myositis patients with and without anti-PM/Scl autoantibodies. Abbre-
viations: DMARD, disease-modifying antirheumatic drug; IV, intravenous; IVIG, intravenous immunoglobulin; MTX, methotrexate.
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Given the similarity in clinical features to anti-synthetase syndrome, patients with anti-PM/Scl were compared to those with
anti-aminoacyl tRNA synthetase (ARS) Abs (Table 3). Anti-ARS Abs were present in 24 (4.3%) patients, similar in frequency
to anti-PM/Scl Abs. Among patients with anti-PM/Scl Abs, none was Black (0% vs 25%, p=0.027) and overlap with SSc
was more common (21% vs 0%, p=0.031). Those with anti-PM/Scl Abs less often had co-occurring anti-Ro52 Abs (18%
vs 64%, p=0.004) and myalgia (32% vs 78%, p=0.002). The presence of ANA with nucleolar pattern (92% vs 6.2%,
p< 0.001) was more frequent in anti-PM/Scl Ab-positive patients.

Conclusion: Anti-PM/Scl Abs, unlike other MAAs, were associated with a well-defined phenotype resembling anti-
synthetase syndrome. Patients with anti-PM/Scl Abs, compared to those with anti-ARS Abs, were not Black, had an ANA
with nucleolar pattern, and less frequently were positive for anti-Ro52 Abs.

Acknowledgements: Intramural Research Program of NIAMS and NIEHS of the NIH.

TABLE 3: Comparison of demographics, clinical subgroups, myositis-associated autoantibodies, clinical features, medications received, and out-
comes between juvenile myositis patients with anti-PM/Scl and anti-synthetase autoantibodies. Abbreviations: ANA, antinuculear antibody;
DMARD, disease-modifying antirheumatic drug; IV, intravenous; IVIG, intravenous immunoglobulin; JCTM, juvenile connective tissue myositis;
JDM, juvenile dermatomyositis; JPM, juvenile polymyositis; SSc, systemic sclerosis.
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Background/Purpose: Tissue inflammation is a major disease driver in idiopathic inflammatory myopathies (IIM), leading to
muscle weakness and, in the case of dermatomyositis (DM), a subtype of IIM, cutaneous manifestations. In some IIM sub-
types, particularly DM, inflammation in the affected tissue is considered a major disease driver. The upstream pathways
causing inflammation in IIM are poorly characterized; better understanding could lead to development of more effective
treatments. Activation of endosomal toll-like receptors (TLR) is one possible driver of inflammation in IIM as hallmarks of
TLR activation are observed in some patients, including high Type I interferon (IFN) and the presence of RNA-containing
immune complexes. We studied the potential contribution of TLR7 and TLR8 in IIM pathogenesis.

Methods: Immune complexes from 69 patients with IIM as well as 15 lupus patients and 18 healthy controls were tested for
their ability to activate healthy donor peripheral blood mononuclear cells (PBMCs) and the impact of the TLR7/8 inhibitor
enpatoran on PBMC activation was evaluated in a subset of participants. Human myoblasts and satellite cells were treated
with supernatants from TLR7/8-activated PBMCs and gene expression was evaluated by NanoString. Mice were dosed
intramuscularly with the TLR7/8 agonist R848 and single cell RNA sequencing was run on the muscle to ascertain the cell
types responding to TLR7/8 and the downstream effects.

Results: Immune complexes from patients with IIM and lupus stimulated the production of IFN-α from PBMCs and triggered
significant gene expression changes, including induction of a Type I IFN-gene signature. IFN production was completely
blocked by enpatoran (Fig 1). DM patients, specifically those with autoantibodies targeting Jo-1, had the highest prevalence
of activating immune complexes. Histidyl-transfer RNA, which is associated with the Jo-1 autoantibody, activated PBMCs in
a TLR7/8-dependent manner. Myoblasts and satellite cells were activated by supernatants from TLR7/8 agonist-treated
PBMCs, as determined by gene expression changes including increased expression of cytokines/chemokines and
decreased expression of some muscle cell markers (Fig 2). In vivo, monocytes/macrophages and endothelial cells in muscle
were activated by R848. Both cell types produced inflammatory cytokines downstream of NF-κB and endothelial cells
increased expression of adhesion molecules. There was also the appearance of an IFN-gene signature in multiple cell types.

Conclusion: TLR7/8 activation can lead to inflammation in muscle with deleterious effects. RNA in immune complexes from
patients with IIM, particularly Jo-1-positive DM patients, may activate TLR7/8. These data suggest that enpatoran may
reduce inflammation in myositis that is triggered by TLR7/8 activation.
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Figure 1. Patient-derived immune complexes can induce IFN-α (A) downstream of TLR7/8 (B)
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Figure 2. Myoblasts and satellite cells stimulated with supernatants from R848-activated PBMCs increase expression of muscle cell activating fac-
tors and cytokines (A, heatmap shows fold change vs control muscle cells; B, expression of selected genes shown)
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Effect of JAK-STAT Inhibition by Baricitinib and Tofacitinib on Disease
Phenotype in a Mouse Model of Myositis
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Background/Purpose: Dysregulation of the interferon (IFN) pathway plays a major role in the pathophysiology of autoim-
mune myositis. Upregulation of type 1 IFN stimulated genes (an IFN ’signature’) is present in myositis patients and this sig-
nature is related to disease severity. The JAK family of tyrosine kinases, which mediate interferon signaling through the
signal transducer and activators of transcription (STAT), have thus become therapeutic targets for treating myositis as well
as other autoimmune diseases. Therefore, we investigated the effects of two JAK-STAT inhibitors, baricitinib and tofacitinib,
on development of the disease process in the major histocompatibility complex (MHC) class I transgenic mouse model,
which exhibits features very similar to human myositis, including an upregulation of type 1 IFN stimulated genes.

Methods:Myositis was induced in 21-day old female mice by removal of doxycycline. Mice were randomized into 4 groups
(n=12/group); myositis no treatment, myositis + baricitinib, myositis + tofacitinib, and control. Baricitinib and tofacitinib were
administered daily as a cherry syrup oral suspension at 10 mg/kg and 20 mg/kg body weight respectively for six weeks.
Treatment groups were evaluated based on survival time, body weight, muscle strength and function (GSM, in vitro torque
and treadmill exhaustion), histologic disease severity and expression levels of the type 1 IFN stimulated genes (ISG) Mx1,
IFIT1, IRF7, and ISG15. Data were collected in a blinded fashion.

Results: Myositis mice had significantly reduced weight gain, muscle function and strength, and inflammation in the quad-
ricep muscle compared to controls. Tofacitinib treatment resulted in significant improvement in survival of myositis mice, with
55% surviving to the end of the study compared to 27% for the myositis and baricitinib treatment groups. Expression levels
of the type 1 interferon genes Mx1, IFIT1, IRF7, and ISG15, which were significantly elevated in myositis mice, were notice-
ably decreased in skeletal muscle of both baricitinib and tofacitinib treated mice. However, significant reductions in IFIT1
(p = 0.03) and IRF7 (p = 0.04) expression were observed only in the tofacitinib treated group. Neither tofacitinib nor baricitinib
treatment resulted in significant functional improvement.

Conclusion: Overall, we observed that treatment with tofacitinib significantly improved survival and lowered the IFN signa-
ture, but this did not translate to functional improvement. Furthermore, baricitinib did not significantly improve any of the
measures tested.While both tofacitinib and baricitinib interfere with the JAK1 pathway, tofacitinib additionally interferes with
the JAK3 pathway which is involved in signal transduction of the γc family of cytokines. This difference could explain the
increased efficacy of tofacitinib in this study.

Disclosure: R. Spathis: None; S. Narvesen: None; D. Robles Kuriplach: None; K. Huang: None; T. Sundar: None;
D. Shulman: None; E. Bagley: None; K. Nagaraju: None; M. Morales: None.
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Penn State Registry of Inflammatory Myopathies (PRIMO) Provides
Insights into Disease Features and Co-Morbidity Screening Utilization
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Background/Purpose: Dermatomyositis (DM) is a relatively rare condition with significant morbidity and mortality across the
lifespan.Recent advances in diagnostics and therapeutics have significant potential to improve outcomes.We set up the
Penn State Registry of Inflammatory Myopathies (PRIMO) and sought to understand the current status of DM patients seen
in the relatively rural population of south-central Pennsylvania.Objectives are to determine whether our patients have had
access to optimal care and to explore approaches to improving outcomes.

Methods: Records for patients seen at Hershey Medical Center with diagnosis code M33 (including all subcodes) in a
10 year period starting 1/1/2010 were extracted from the EMR.Each record was reviewed (by JC) to confirm the 2017
EULAR/ACR classification criteria for idiopathic inflammatory myopathies. Features of108 patients with DM or juvenile DM
were reviewed in detail (by JC and KR) using data extraction forms and compiled in a REDCap database.Descriptive statis-
tics were used to summarize results.

Results:Most patients (87%) had adult DM; the overall average age was 52 years (range 7 to 88 years).Other demographic
features are shown (Table 1).Encounters for the first myositis-related symptoms occurred most commonly in family medicine
(44%), dermatology (16.7%) and pediatrics (13.1%); only 6% had an initial myositis-related encounter in rheumatology.Com-
mon presenting symptoms were rash (94.2%) and muscle weakness (81.7%).Autoimmune comorbidities included celiac
disease (14.3%) and thyroid conditions (28.4%).Familial conditions included RA (35.7%), SLE (21.4%) and Sjogren’s
(14.3%); no patient reported a family history of DM or polymyositis.Lab testing at presentation showed elevated muscle
enzymes (CK, LDH or transaminases) in 72% and ANA positivity in 66%; 2/3 had speckled pattern.Of myositis-specific auto-
antibodies (MSA) measured, the most prevalent was Tif-1 gamma, positive in 15.4% of those tested (Table 2).When per-
formed, tissue biopsies were highly diagnostic (skin:43/49 patients tested, 88% positive; muscle 38/42, 90%).Muscle MRI
done in 33 individuals showed inflammation in 73% and atrophy in 9%.Prevalence of malignancy (9.6%) was relatively low;
screening for malignancies was not recorded for all patients (Table 3).Other testing for comorbidities included echocardio-
grams, which were normal in 88% of 25 examined and HRCT which showed ILD changes in 38% of 21 tested. Less than
half of individuals had PFTs completed.
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Conclusion: DM outcomes may be improving in part due to improved screening for comorbidities as well as availability of
new treatment options.The rate of malignancy in our patients was lower than expected, despite the high prevalence of
malignancy-related autoantibodies (TIF-1g, NXP-2) among those patients with evaluation for MSA. Whether this is related
to length of followup is being further investigated.Our study also demonstrates that screening for comorbidities had lower
than expected utilization representing a potential practice gap.Future studies are needed to determine if this a local trend,
or a population shortfall in DM management. Development of personalized medicine approaches should be prioritized.

Disclosure: J. Colello: None; K. Riggle: None; G. Foulke: AstraZeneca, 2; P. Newman: None; J. Carter: None;
N. Olsen: Resolve Therapeutics, 5, UCB, 5.
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Poland, 9Department of Internal Medicine, General Hospital, National Medical Center "La Raza", Instituto Mexicano del
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Background/Purpose: Disease activity assessment is key in the management of patients with idiopathic inflammatory
myopathies (IIM). However, patients’ perception of disease may differ from clinicians. We tried to understand what factors
lead to discrepancy between patients’ and physicians’ perception of disease activity in IIMs from the COVID-19 Vaccination
in Autoimmune Diseases (COVAD) study.

Methods: The COVAD-1 study collected global cross-sectional data from adults with autoimmune diseases and healthy
controls by a team of 106 experts from 94 countries from April-December 2021, on demographics; disease characteristics,
treatment and glucocorticoid (GC) dose; and validated patient reported outcomes (PROs), including PROMIS SF10 physical
function, VAS-pain and VAS-fatigue. Patient-perceived active disease was self-reported. Physician-reported active disease
was defined as presence of joint swelling, active rash or worsened muscle weakness and/or GC dose ≥10mg prednisolone
equivalents. Discordant and concordant pairs of patient-physician reported disease activity were compared, and predictors
of discordance were analysed using multivariate regression models.

Table 1. Demographics and patient reported outcome measures among the disease subgroups. ASSD: anti-synthetase syndrome; DM: derma-
tomyositis; IBM: inclusion body myositis; NAM: Immune mediated necrotising myopathy; OM: overlap myositis; PF: physical function; PM: poly-
myositis; PROMIS, Patient-Reported Outcome Information System; VAS: visual analogue scale (0-10).
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Results: Among 16328 respondents, 1217 patients with IIM were included (median age 59 years (IQR 45-73), 70% females
and 81.6% Caucasians, details in Table 1). Dermatomyositis (DM; 30.9%) was the most common subtype. Moderate con-
cordance was seen between patient and physician disease activity. Discordance was identified in 38.8% (n=472)

Figure 1. Distribution of the mean PROMIS PF10a scores according to the four perceived disease activity classes among the different disease sub-
groups. *= p value<0.001 by the Kruskal Wallis test. Abbreviations: ASSD: anti-synthetase syndrome; DM: dermatomyositis; EA: evaluator
assessment as active disease; IBM: inclusion body myositis; NAM: Immune mediated necrotising myopathy; OM: overlap myositis; PA: patient
assessment as active disease; PF: physical function; PM: polymyositis; PROMIS, Patient-Reported Outcome Information System.

Table 2. Multivariable regression analysis with the four groups of perceived disease activity as dependent variable. Only the parameter estimates of
PROMISPF10a scores as the independent variables is shown in the table. The model was adjusted with the following covariates: age, gender,
Fatigue VAS and pain VAS. a Other significant predictors: Pain for “Discordant PA”: 1.27 (1.01-1.16), p=0.04; Fatigue for “Both active”: 1.16
(1.002-1.33), p=0.048; b Other significant predictors: None; c Other significant predictors: None; d Other significant predictors: Age for “Discor-
dant: PA”: 0.94 (0.90-0.99), p=0.023 and for “Concordant: Both active”: 0.94 (0.90-0.99), p=0.02; e Not fitted due to very low sample size in ref-
erence category; f Other significant predictors: None. Abbreviations: ASSD: anti-synthetase syndrome; CI: confidence interval; DM:
dermatomyositis; EA: only physician’s perceives disease as active and patient does not; IBM: inclusion body myositis; NAM: Immune mediated
necrotising myopathy; N/D: Not done; OM: overlap myositis; OR: Odd’s ratio; PA: only patient perceives disease as active and physician doses
not; PF: physical function; PM: polymyositis; PROMIS, Patient-Reported Outcome Information System; VAS: visual analogue scale (0-10).
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responses. Poorest concordance was observed in inclusion body myositis (IBM), overlap myositis (OM) and necrotising
autoimmune myopathy (NAM) subgroups. Among patients with DM and OM, those with higher PROMIS physical function
scores (i.e. better physical function) were more likely to be concordant (DM: OR=1.03, 95% CI: 1.01-1.05, p=0.012; OM:
OR=1.04, 95% CI: 1.01-1.06, p=0.012) while older patients with DM were prone to discordance (OR =0.98, 95% CI:
0.97-0.99, p=0.03) PROMIS scores varied significantly among the four groups of perceived disease activity (active or inac-
tive by patient and/or physician) and disease subgroups except IBM (Figure 1). Pain and Fatigue VAS scores also varied sig-
nificantly among the four groups. Multivariable analysis, controlling for age, gender, fatigue and pain, showed respondents
with higher PROMIS physical function scores were more likely to belong to one of the active disease perception groups,
compared to concordant inactive groups, for all disease subgroups except IBM (Table 2). Addition of PROMIS increased
area under the curve by 8-10% in model fitting. Simple cut-off scores based on PROMIS scores could be developed to dis-
tinguish active from inactive disease.

Conclusion:Our study provides invaluable insights into the factors determining patents’ perception of self-reported disease
activity, and the disease groups where these measures may be less reliable for remote monitoring and virtual trials. Patient-
reported assessment might be discordant in IBM while likely to be fairly concordant in DM and younger individuals irrespec-
tive of pain and fatigue.

Disclosure: M. Dey: None; R. Goswami: None; P. Sen: None; S. Shinjo: None; N. Ziade: Abbvie, 6, Boehringer-
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and Company, 5, 6, F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals,
5, 6, Novartis, 5, 6, Otsuka Pharmaceutical, 5, 6; M. Joshi: None; M. Milchert: None; A. Gracia-Ramos: None;
L. Cavagna: None; V. Agarwal: None; J. Knitza: None; J. Day: CSL limited, 5; H. Chinoy: AstraZeneca, 1, Biogen,
2, Eli Lilly, 5, GlaxoSmithKlein(GSK), 6, Novartis, 2, Orphazyme, 2, Pfizer, 1, UCB, 6; C. Study Group: None;
V. Agarwal: None; R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehrin-
ger-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt,
5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; L. Gupta: None.
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Background/Purpose: Anti-synthetase syndrome (ASS) is an idiopathic inflammatory myopathy, typically characterized
from the triad interstitial lung disease (ILD), myositis and arthritis, together with anti-aminoacyl tRNA synthetase (ARS) anti-
bodies (Ab) positivity. Recent data suggested esophageal involvement could commonly occurs, being related to a higher
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risk of pulmonary complications, at first ab ingestis pneumonia, able to significantly worsen the respiratory function of ASS
patients and related to a poor prognosis. Esophageal involvement can be assessed using both double-contrast conven-
tional radiology (DCCR) and oro-pharyngeal-esophageal scintigraphy (OPES). Moreover, DCCR may show the presence
of gastrointestinal (GI) pathologies, such as esophagitis, achalasia and hiatal hernia, with a prevalence in Italian population
up to 33%, 0.03% and 10% respectively. The first aim of the study is to evaluate the prevalence of esophageal involvement
in a monocentric cohort of patients with ASS; secondly, we aimed at comparing DCCR and OPES in highlighting swallowing
dysfunctions or GI comorbidities.

Methods:We retrospectively analyzed medical records of consecutive patients with a diagnosis of ASS based on both phy-
sicians’ clinical diagnosis and ARS Ab positivity, regularly followed at our Myositis Clinic from January 2018 to May 2023.
Demographic and clinical data of patients, together with DCCR and OPES results were collected; moreover, patients were
asked to fill in MD Anderson Dysphagia Inventory (MDADI) to evaluate their dysphagia. Intergroups comparisons were
assessed by using Chi-square, t-test and ANOVA. P values < 0.05 were considered significant.

Results: We included 37 patients (21 female, 56.8%) with a mean age of 56.3±7.9 years; 12 (32.5%) reported dysphagia
and, on 31 (83.7%) who filled in MDADI, 9 (29%) showed scores corresponding to a swallowing disability, significantly asso-
ciated to subjective dysphagia (p< 0.001). Twenty patients (54.1%) performed OPES; up to 5/20 (25%) showed an
increased esophageal (E) transit time (TT), oropharyngeal (OP) retention index (RI) was increased in up to 17/20 patients
(85%) and E RI was increased in up to 12/20 patients (60%). DCCR was performed in 14 patients (37.8%); hypotone and
hypokinesis were found in 7/14 (50%); besides, DCCR highlighted the presence of achalasia, esophagitis and hiatal hernia
respectively in 7 (50%), 10 and 10 (71.4%) patients.

Conclusion: Less than one third of ASS patients perceive to have dysphagia; however, up to 85% of those who underwent
OPES and up to 50% of those who performed DCCR showed a significant swallowing dysfunction. Moreover, DCCR
showed a significantly higher prevalence of GI comorbidities in ASS patients than in the general population. This is the first
study at our knowledge analyzing the prevalence of esophageal involvement in ASS, through 2 different methods and in
comparison with patients’ perception of dysphagia. Further studies are needed to confirm our data, but they already could
suggest to investigate GI involvement and GI comorbidities in ASS, even in asymptomatic patients, with the aim of optimizing
their quality of care, also reducing the risk of respiratory complications related to dysphagia.

Disclosure: F. Fattorini: None; C. Cardelli: None; S. Barsotti: None; M. Diomedi: None; E. Laurino: None;
M. Grosso: None; L. Carli: None; M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, Otsuka, 2, UCB, 2.
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Background/Purpose: Over the last few decades, it has been established that multiple infections can mimic idiopathic
inflammatory myopathies (IIM). HIV, HTLV-1, and Lyme disease are all associated with chronic, progressive myopathies
indistinguishable from IIM. While the similarities between IIM and these infectious myopathies have been reported, differ-
ences in disease course or treatment outcomes in this population with co-existing IIM and infectious myopathies has not
been evaluated. Our aim was to compare the spectrum of organ involvement and treatment response in IIM patients with
infections at risk for comorbid infectious myopathies in comparison to IIM patients without infections which may contribute
to myositis.

Methods: A registry was created of Montefiore Medical Center patients that met 2017 EULAR/ACR classification criteria for
IIM that included patient demographics, IIM subtype, clinical manifestations by organ system, comorbidities, and treatment
history. Medication failure was defined by rheumatologist, discontinuation due to adverse effects, or medication change
within 3 months. Medication control was defined by documented clinical improvement. Lyme and HTLV-1 statuses were
based on confirmatory western blot testing and HIV status was confirmed by viral load. If these variables were positive, diag-
nosis date was also recorded. Statistical analysis was carried out with paired t-tests and signed rank tests. All p values
< 0.05 were considered significant.

Results: Of our cohort of 153 IIM patients, 2 patients were found to have HIV, 9 were HTLV-1 positive, and one met criteria
for active Lyme disease. Given the small number of patients with possible infectious myopathies, these were analyzed
together in one group. Comparison of the IIM patients with infections and IIM patients without infectious comorbidities, we
found a similar distribution of age, sex, Latinx ethnicity, and race between the two groups as shown in Table 1. When com-
paring IIM subtypes between the two groups, we found dermatomyositis was found more frequently in the non-infectious
cohort (p = 0.01) and inclusion body myositis (IBM) was found more frequently in the infectious cohort (p = 0.03) (Table 1).
There were no differences in cutaneous, gastrointestinal, or pulmonary manifestations between the two groups (Table 2).
The rates of neoplasm and venous thrombosis complications were also comparable. There was no difference in steroid

Table 1: Comparison of IIM patient demographics based on presence of infectious disease.
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use or treatment outcomes for conventional disease-modifying agents or biologics between the two groups. In IIM patients
with an infection, the infection had a median time of diagnosis 2 months prior to the IIM diagnosis.

Conclusion:While the type of IIM may be associated with infection, particularly IBM as has been reported in other literature,
the presence of a infectious myopathy in IIM patients does not lead to a difference in organ involvement or treatment out-
comes. The initial presentation of IIM is a crucial time for patients to be diagnosed with a concomitant infection. Further stud-
ies are needed to elucidate the link between IBM and specific infectious processes.

Disclosure: A. Valle: None; T. Meisel: None; X. Xie: None; S. Mahmood: Qiagen, 6.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are rare autoimmune conditions which cause multi-organ
inflammation, particularly in the skin, lungs, and muscles. It is known that many autoimmune conditions affect a women’s
ability to become pregnant and may lead to adverse pregnancy outcomes. Studying pregnancy within IIM has been difficult
due to limited cases, yet there is increasing evidence that women with IIM have increased risk of pregnancy adverse out-
comes, including pre-eclampsia and low birth weight. However, few studies have evaluated the spectrum of pregnancy out-
comes in IIM or compared how these outcomes compare to the general population. Our aim was to evaluate the rate of term

Table 2: Comparison of clinical Characteristics between IIM patients with and without infections associated with myositis.
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pregnancies, preterm pregnancies, abortions, and living children in women with a history of IIM and to compare these with a
sample of American women.

Methods: The Montefiore Medical Center Myositis registry was created from patients that met 2017 EULAR/ACR classifica-
tion criteria for IIM. Demographics, including age, race, ethnicity were documented. IIM subtype and date of diagnosis were
also recorded. Patients who did not identify as female and lacked an obstetrics history recorded by a physician were
excluded. Pregnancy outcomes, including number of term and preterm pregnancies, abortions, and living children were
recorded. A preterm birth was defined as < 37 while term birth was considered >37 weeks. Abortions were further classified
into elective, spontaneous, therapeutic, ectopic, or reason unknown. These same pregnancy outcomes were extracted
from Section B of the CDC’s 2017-2019 National Survey of Family Group for comparison.

Results: Of 153 patients with IIM, 86 of them were female patients with an obstetrics history. The mean age of IIM diagnosis
was 51.7 years old, and majority of women were of Latinx ethnicity (Table 1). There were a total number of 224 pregnancies;
185 were live births with 6 (3%) preterm births.The average number of live births was 2.13 per patient. There were 39 abor-
tions, of which 17 (44%) were spontaneous, 12 (31%) were elective, 6 (15%) were therapeutic, 3 (8%) were ectopic and one
was unknown. In comparison, the majority of women participated in the national survey were white and younger, with a
mean of 32 years of age. The mean number of children was 1.2 per woman. The mean number of elective abortions were
similar between the two groups (0.14 vs 0.152) and the mean number of spontaneous abortions was lower in women with
a history of IIM in comparison to the general population (0.198 vs 0.306) (Table 1).

Conclusion: Female patients with a history of IIM did not confer higher frequencies of poor pregnancy outcomes, including
spontaneous or elective abortions. Rate of preterm pregnancies were similar, if not lower, to national averages. Differences
between our patient demographics and birth rates in comparison to the national sample may be due to cultural and socio-
economic factors. Lastly, our cohort was limited by its inability to differentiate pregnancy prior to or during active IIM
disease.

Disclosure: A. Valle: None; M. Fazzari: None; S. Mahmood: Qiagen, 6.

Table 1. Comparison of demographics and pregnancy outcomes of women with a history of IIM and a sample of women in the general American
population.
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Background/Purpose: Comorbidities have a profound impact on the quality of life (QoL), though global data on the burden
of comorbidities and its impact on health outcomes and QoL in vulnerable groups such as Idiopathic inflammatory myopa-
thies (IIMs) is scarce.

Methods: We studied the prevalence, distribution and clustering of comorbidities and multimorbidity among patients with
IIM, AIRDs and healthy controls (HCs) and its impact on health outcomes, utilizing data from the COVAD 2 study, a global
patient-reported e-survey consisting of 167 collaborators from 110 countries. Basic multimorbidity (BM) /Complex multi-
morbidity (CM) were defined as the co-occurrence of ≥2 non-rheumatic comorbidities & ≥3 non-rheumatic chronic condi-
tions affecting ≥3 different organ systems1 respectively. Human Development Index (HDI) of their country was taken as a
surrogate marker for socioeconomic status (SES). PROMIS global physical health (PGP), mental health (PGM), fatigue 4a
(F4a) and physical function short form (SF10) were analysed using descriptive statistics and linear regression models. Hier-
archical Clustering on Principal Components was performed to outline the grouping.

Results: Among 10740 respondents, 1558 IIMs (15.9%), 4591 other AIRDs (46.8%) and 3652 HCs (37.3%) were analysed.
IIMs comprised mainly of DM (30.2%) and IBM (24.1%) whilst AIRDs comprised 2450 inflammatory arthritis (53.4%), 2050
CTDs (44.6%) and 235 systemic vasculitis (5.1%).
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FIGURE 1: A: “Comorbidities in the COVAD cohort”: highlighting thier increased incidence in IIMs as compared to other AIRDs or HCs. B: Linear
regression analysis (PGP, PGM, SF10a and F4a scores in BM, CM and MHDs)

FIGURE 2: A, B, C Distribution of basic multi-morbidity, complex multi-morbidity, and mental health disorders among patients with IIMs
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Individuals with IIMs exhibited high burden of any comorbidity (OR: 1.62 vs AIRDs and 2.95 vs HCs,p < 0.01), BM (OR 1.66
vs AIRDs and 3.52 vs HCs,p < 0.01), CM (OR: 1.69 vs AIRDs and 6.23 vs HCs,p < 0.01), and mental health disorders
(MHDs) (OR 1.33 vs AIRDs and 2.63 vs HCs,p < 0.01)(FIG 1A, global distribution depicted as FIG 2)

IIM patients with comorbidities (and MHDs) had worse physical function (low PGP, PGM, SF10 and higher F4a scores, all *p
< 0.001). Worse physical function (PGP, SF10a, F4a) and mental health (PGM) was predicted by age, active disease, BM,
and MHDs. Worse SF10a and F4a scores were also associated with female gender and country HDI respectively. (FIG 1B)

4 distinct clusters were identified among IIMs: Cluster 0: lower comorbidity burden and good health status Cluster 1: older
patients with higher comorbidity burden and poorer health status Cluster 2: patients with higher prevalence of MHDs, lower
PGP, PGM and higher F4a scores Cluster 3: older patients with average comorbidity burden and good health status.

DM, Anti-synthetase syndrome and necrotizing autoimmune myopathy were similarly represented in all clusters, while IBM
and PM were more pre-dominant in clusters 1 (61.7% and 45.3%) and 3(36.4 and 34.6), while overlap myositis was more
represented in clusters 2 (45.4%). (FIG 3)

Conclusion: Patients with IIMs have a higher burden of comorbidities with identifiable syndemic clusters that adversely
impact physical and mental health, calling for optimized approaches for holistic patient management.

References:
1. Harrison C, Britt H, Miller G, Henderson J. Examining different measures of multimorbidity, using a large prospective cross-

sectional study in Australian general practice. BMJ Open. 2014 Jul 1;4(7):e004694.

FIGURE 3 A, B, C: Clusters in IIM C: Each superscript letter indicates a subset of the 4 groups analyzed for which the means or proportions
showed no difference at a significance level of .05.
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Background/Purpose: The significance of Health-related quality of life (HRQoL) in patients with autoimmune diseases is
well acknowledged. Unfortunately, there is dearth of data on the HRQoL in patients with idiopathic inflammatory myopathies
(IIMs)and factors adversely impacting it.

Methods: HRQoL was measured in patients classifiable as IIMs and compared with non-IIM autoimmune inflammatory
rheumatic diseases (AIRDs), non-rheumatic autoimmune inflammatory diseases (NRAIDs), and healthy controls, using
Patient-Reported Outcome Measurement Information System (PROMIS) instrument data obtained through the 2nd
COVID-19 vaccination in autoimmune disease (COVAD-2), a global patient reported e-survey that was extensively validated
and pilot tested by a team of experts (160 collaborators, 100 countries).

Figure 1 (A) A flow diagram of participant selection (B) Demographics and clinical characteristics of the participants included the COVAD-2
e-survey (C) Multivariable regression analysis to identify factors affecting PROMIS GMH score in patients with IIMs
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Demographics, diagnoses, comorbidities, disease activity, treatments, and PROMIS instrument data were extracted from
the COVAD-2 database. (Fig. 1D) Primary outcomes were PROMIS Global Physical Health (GPH) and Mental Health
(GMH). Secondary outcomes were PROMIS Physical Function 10a (PF-10a), Fatigue-4a scores, and Pain Visual Analog
Scores (VAS).

Independent factors affecting GPH and GMH scores in IIMs, also in the whole population were identified using multivariable
regression analysis (Fig. 2) Each PROM was stratified by IIM subgroups. (Fig. 3)

Results: Complete responses from 1582 IIMs, 4700 non-IIM AIRDs, 545 NRAIDs, and 3675 controls as of May 22 were
analysed. (Fig. 1A)

Figure 2: HRQoL in IIM patients, in comparison with non-IIM AIRDs, NRAIDs and Controls (A): PROMIS GPH scores (B): PROMIS GMH scores (C):
PROMIS PH-10a score (D): Pain VAS score (E): PROMIS Fatigue-4a score
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Notably GPH scores were the lowest in IIMs (Fig. 2A). GMH scores in IIMs were also substantially lower than in controls
(Fig. 2B) PROMIS PF-10a scores were the lowest in IIMs. (Fig. 2C) pain VAS scores were the highest in patients with non-
IIM AIRDs (Fig. 2D) PROMIS Fatigue-4a scores were the highest in IIMs (Fig. 2E) indicating increased fatigue in patients
with IIMs.

Among IIM subsets, PROMIS GPH and PF-10a scores were the lowest in patients with IBM. (Fig. 3A & 3C) PROMIS GMH
scores were lower in patients with ASSD or OM compared to other subtypes (Fig. 3B). Pain VAS (Fig. 3D) andPROMIS
Fatigue-4a scores were the highest in patients with OM (Fig. 3E).

Older age, IBM, hypertension, diabetes, active disease, glucocorticoid use, and higher fatigue scores were the factors for
lower GPH scores in IIMs (Fig. 1B), whereas interstitial lung disease, mental disorders, active disease, higher pain VAS,
and fatigue scores were independently associated with lower GMH scores in IIMs (Fig. 1C).

Figure 3: HRQoL in patients with IIMs subtypes (A): PROMIS GPH scores (B): PROMIS GMH scores (C): PROMIS PH-10a score (D): Pain VAS
score (E): PROMIS Fatigue-4a score
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Multivariable regression analysis in the overall population identified older age, women, longer disease duration, diagnosis of
autoimmune inflammatory diseases including IIMs, and comorbidities as independent factors for lower PROMIS GPH
scores. (Fig. 1E) On the contrary, younger age, women, Asian ethnicity, diagnosis of autoimmune inflammatory diseases
including IIMs, and comorbidities were independently associated with lower PROMIS GMH scores (Fig. 1F)

Conclusion: Both physical and mental health are significantly impaired in patients with IIMs particularly the elderly, IBM and
those with specific comorbidities, calling for greater attention and optimized multidisciplinary care to enhance patient-
reported experience and global well-being in this population.
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Background/Purpose: Primary biliary cholangitis (PBC) is a chronic autoimmune liver disease that primarily affects middle-
aged women. It is characterized by elevated serum alkaline phosphatase levels, the presence of antimitochondrial antibod-
ies (AMAs), and cholangiopathy on liver pathology. Fatigue is a common symptom experienced by up to 80% of patients at

ME. Mitochondrial accumulation at subsarcolemmal region

Dotplot for GSEA (PBC cases)
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the time of diagnosis and during follow-up. Unfortunately, current treatments have not been effective in alleviating fatigue.
The objective of this study is to evaluate fatigue and investigate any potential muscle involvement in PBC patients.

Methods: We conducted a single-center, cross-sectional study involving 50 patients who suffered from both PBC and
fatigue. Muscle biopsies were performed to whom presented muscle weakness. Histopathological analysis was made and
also RNA sequencing was performed on muscle biopsies (n=10) as well as 33 normal muscle biopsies. Muscle biopsies
were stained for human immunoglobulin and PDC-E2.

Results: Abnormal accumulation of mitochondria in the subsarcolemal region was observed in both optical and electron
microscopy. A significant set of immunoglobulin genes was specifically found to be overexpressed in CBP, while over
50 genes related to mitochondrial function were predominantly underexpressed. In muscle biopsies positive for AMA-M2,
immunoglobulins were localized in the cytoplasm and colocalized with PDC-E2.

Conclusion: Based on these findings, we can conclude that there is muscular involvement in PBC, and we hypothesise it is
likely mediated by AMA-M2 antibodies.

Disclosure: J. Milisenda: None; I. Pinal-Fernandez: None; K. Pak: None; M. Casal-Dominguez: None; Y. Duque-
Jaimez: None; G. Garrabou: None; S. Muñoz-Braceras: None; M. Guitart-Manpel: None; J. Torres-Ruiz: None;
E. Tobias: None; M. Cano: None; I. Aldecoa: None; J. Grau: None; A. Mammen: None.
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Background/Purpose: Dermatomyositis (DM) is an immune-mediated inflammatory myopathy (IIM). Two subsets ofau-
toantibodies have been identified in patients with IIM: Myositis-specific antibodies (MSA) and myositis-associated antibodies
(MAA). Whereas MSA are highly specific for IIMs and represent unique clinical phenotypes and prognosis, MAA are also
found in other autoimmune diseases. The ProDERM study recently demonstrated the efficacy and safety of IVIG in DM
patients (1) but the potential effect of autoantibodies on treatment response has not yet been determined. This post-hoc
analysis of the randomized, placebo-controlled ProDERM study investigated autoantibody status at baseline and its relation-
ship to treatment response to IVIG.

Methods: DM patients received 2 g/kg IVIg treatment (n=47) or placebo (n=48) every 4 weeks for 16 weeks. From week
16 onwards eligible patients (N=91) received IVIG for a further 24 weeks. The primary endpoint was a Total Improvement
Score (TIS) of at least 20 (= at least minimal improvement) at week 16 and no confirmed deterioration up to week 16. Serum
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samples were taken at baseline and analysed for MSA (Jo-1, PL-7, PL-12, OJ, EJ, SRP, Mi-2, TIF-1, MDA5, NXP2, MJ,
SUMO) and MAA (PM-SCL, Ku, U1RNP, U2RNP, U3RNP, Ro/SSA) by RNA and protein immunoprecipitations performed
by the Oklahoma Medical Research Foundation. Patients were stratified according to their antibody (Ab) status as MSA-
positive (including those also MAA+), MAA-positive only, or no Ab detected (Ab -ve) at baseline. Proportion of patients with
minimal (TIS≥20), or moderate/major (≥ 40) response were evaluated for all patients (IVIG & placebo group) as well as sep-
arately at week 16 and 40.

Results: At baseline, a total of 49 (52%) patients were MSA-positive, 13 (14%) were MAA-positive, and in 33(35%) no Ab
were detected. Demographics of patients in each group are shown in Table 1. Ten MSA+ patients were also MAA+.
Figure 1 shows numbers of patients with each specific Ab. In the MSA+group (both IVIG & placebo arms), 71% (35/49) of
patients had minimal response at week 16, compared to 55% (18/33) in the Ab -ve group (p= 0.12) and 38% (5/13) in the
MAA+ group (p = 0.03). Of the 24 MSA+ patients randomized to IVIG 83% showed TIS response at week 16 compared
to 60% of MSA+ patients receiving placebo (p= 0.07). In the AB -ve group significantly more patients responded in the IVIG

Table 1 Patient demographics and baseline characteristics
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arm than in the placebo arm (p= 0.001). For all patients no significant difference between the 3 Ab groups was seen in per-
centage of patients with ’moderate/major improvement’ at either Week 16 or Week 40. A subanalysis of individual Ab
showed no significant difference in response rates of Ab+ vs. Ab -ve patients at week 16 or 40 for anti-synthetase Ab
(N=10, Jo-1, PL-12) nor for anti-Mi2 Ab (N=10). However, significantly more anti-TIF-1 + patients (N=21) had minimal
response compared to anti-TIF-1 -ve patients at week 16 and 40 (p=0.02 and p=0.03 respectively).

Conclusion: MSA positive patients showed a trend of higher frequency of minimal improvement but not of moderate to
major improvement when compared to MAA+ or Ab negative patients. However, the response to IVIG was similar to placebo
across the 3 antibody groups, suggesting that IVIG is effective irrespective of myositis autoantibody status.

Disclosure: C. Charles-Schoeman: AbbVie, 2, 5, Alexion, 5, BMS, 2, 5, Boehringer Ingleheim, 2, 5, CSL Behring,
5, Galapagos, 2, Pfizer, 2, 5, Priovant, 2, 5, Recludix, 2; J. Schessl: Octapharma, 2;R. Aggarwal: Actigraph, 2, Alexion,
2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5,
CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring, 2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeu-
tics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt, 5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roi-
vant, 2, Sanofi, 2, Teva, 2; a. ProDERM investigators: None.

Abstract Number: 1973

Work-related Impact in Young Patients with Chronic Back Pain Awaiting a
Magnetic Resonance Imaging

Diego Benavent1, Mar Tapia2, Daniel Bernabeu2, Victor muley2, Chamaida Plasencia-Rodríguez3, Alejandro Balsa3 and
Victoria Navarro-Comp�an4, 1Hospital la Paz, Madrid, Spain, 2Radiology Department, Hospital La Paz, Madrid, Spain,
3Hospital Universitario La Paz, Madrid, Spain, 4Department of Rheumatology, La Paz University Hospital, IdiPaz, Madrid,
Spain

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1973–1976) Orthopedics, Low Back Pain, & Rehabilitation Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Chronic back pain (CBP) is one of the major causes for medical consultation among young people.
Given the limited sources, it is relevant knowing the characteristics associated with a higher burden in order to prioritize the
performance of imaging exams. We aimed to identify factors associated with sick leave in a cohort of young patients with
CBP awaiting an MRI of the spine.

Methods: The project "Strategy for a Hospital Early Referral in Patients with Axial Spondyloarthritis" (SHERPAS) is a pro-
spective ongoing study recruiting young patients (18 to 40 years) with CBP that are requested an MRI of the spine by other
specialists different than rheumatologists in a tertiary hospital. The study period started in September 2021, and the dataset
for this interim analysis was locked in October 2022. Patients completed a questionnaire concerning work status, including
sick leave due to CBP (at-visit or prior to this). Besides, socio-demographic and clinical characteristics were collected.
Patient-reported outcomes (PROs) for fatigue, Patient Global Assessment (PGA), physical function (Bath Ankylosing Spon-
dylitis Functional Index -BASFI), and overall health (Assessment of Spondyloarthritis international Society Health Index
-ASAS HI) were also evaluated. A logistic regression analysis was performed to evaluate the association of patients’ charac-
teristics with sick leave.
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Results: Of 152 recruited patients, 123 (80.9%) were actively employed, 22 (14.5%) were unemployed and 7 (4.6%) were
students. Among the employed patients (52.8% female; mean age 33.8(4.8) years; 57.0 (54.0) months CBP duration),
65 (52.8%) patients had been on sick leave at some point (50 prior to visit and 15 at the study visit). Baseline characteristics
are shown in Table. Night pain was more frequent in patients on sick leave (56.9 % vs 36.2%, p=0.02), and PROs on fatigue,
PGA, physical function and overall health and functioning showed worse results in these patients, as compared to patients
who had never been in sick leave. Additionally, patients with on sick leave had more frequently pharmacological treatment.
After multivariable analysis, being male (OR 2.3, 95%CI 1.0-5.6), having night pain (OR=2.4, 95%CI 1.0-5.8) and reporting
higher PGA (OR=1.1, 95%CI 1.0-1.4) were associated independently with being on sick leave.

Conclusion: One out of two young patients with CBP awaiting an MRI of the spine are on sick leave at some point. These
patients have poorer quality of life and use more pharmacological treatment than active patients with CBP. Male sex and
night pain are associated with being on sick leave due to CBP and therefore could be used to prioritize the use of spinal
MRI aiming to optimize health resources.

Disclosure: D. Benavent: Abbvie, 5, Galapagos, 6, Janssen, 6, Novartis, 5, Roche, 6; M. Tapia: None; D. Bernabeu:
None; V. muley: None; C. Plasencia-Rodríguez: Abbvie, 5, 6, Eli Lilly, 6, Novartis, 5, Pfizer, 5, 6, Roche, 6; A. Balsa:
AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5, 6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5,
6, UCB, 1, 5, 6; V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake, 2, MSD,
2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6.

Table. Characteristics of employed patients by work status
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Abstract Number: 1974

Comparison of Gait Spatiotemporal Measures Between Patients with
Insertional Achilles Tendinopathy or Midportion Achilles Tendinopathy

Hayley Smitheman1, Kayla Seymore1, Andy Smith1, Morgan Potter1, Nabeel Alghamdi1 and Karin Silbernagel2,
1University of Delaware, Newark, DE, 2University of Delaware, Avondale, PA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1973–1976) Orthopedics, Low Back Pain, & Rehabilitation Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Insertional and midportion Achilles tendinopathy (AT) are painful injuries affecting both active and
sedentary populations. Patients with AT present with pain with loading, often reporting pain with walking. Compared to mid-
portion AT, insertional AT is more frequently associated with pain in positions of dorsiflexion, experienced during walking,
due to compression of the distal tendon on the calcaneus. It is unknown however, if differences exist in gait spatiotemporal
measures between AT subtypes and further, if these measures relate to pain. Therefore, the purpose of this analysis is to
compare spatiotemporal measures of gait between patients with midportion AT and patients with insertional AT. We also
aimed to assess the relationship between pain and spatiotemporal measures within each subtype.

Methods: Patients with insertional AT and midportion AT ambulated at their self-selected pace for 10m. Gait speed and per-
cent of time spent in swing, stance, load response, flat foot, and pre-swing on the most symptomatic limb were measured
with inertial measurement units (MuscleLab). Patient Reported Outcomes Measurement Information System (PROMIS) pain
interference was used to assess pain. Independent t-tests were used to assess for differences in outcome variables
between AT subtypes. Pearson correlations were used to assess for relationship between PROMIS pain interference and
gait measures in patients with insertional AT and patients with midportion AT.

Results: 42 patients with insertional AT (24 F; 51.8±9 years; 32.4±7 kg/m2) and 178 patients with midportion AT (100 F;
47.1±13 years; 28.7±6 kg/m2) were included. No significant differences were observed between AT subtypes in any gait
spatiotemporal measures or PROMIS pain interference (p >0.05). In patients with midportion AT, there was a significant neg-
ative relationship between PROMIS pain interference and gait speed (r=-0.153, p=0.048) but no significant relationship with
all other gait measures (p’s >0.05). In patients with insertional AT, there was a significant negative relationship between PRO-
MIS pain interference and gait speed (r=-0.387, p=0.012) and a significant negative relationship between PROMIS pain
interference and percent time in load response phase (r=-0.489, p< 0.001). There were no other significant relationships
with remaining analysis in patients with insertional AT.

Conclusion: No differences were observed between gait parameters or pain interference between AT subtypes. In patients
with midportion AT, increased pain interference was weakly correlated with slower gait speed. The same pattern was
observed in patients with insertional AT, however, the relationship was moderate between increased pain interference and
reduced gait speed. Further, in patients with insertional AT, increased pain interference was moderately related to percent
of time in the load response phase. Therefore, gait in patients with insertional AT may be more associated with pain than
in midportion AT.

Disclosure: H. Smitheman: None; K. Seymore: None; A. Smith: None; M. Potter: None; N. Alghamdi: None;
K. Silbernagel: None.
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Abstract Number: 1975

Do You Believe in Exercise for Osteoarthritis? Exploring Differences in
Participant Characteristics with Treatment Beliefs in Exercise for Knee
Osteoarthritis

Sydney Liles1, Jason Jakiela2, Thomas Bye2, Jennifer Copson2 and Daniel White2, 1University of Delaware, Elkton, MD,
2University of Delaware, Newark, DE

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1973–1976) Orthopedics, Low Back Pain, & Rehabilitation Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Knee osteoarthritis (OA) is a leading cause of disability and functional limitation in older adults. Treat-
ments for knee OA focus on symptom management, with physical activity, e.g., exercise, receiving high recommendations.
However, misconceptions about exercise are common, affecting an individual’s beliefs about the benefits of exercise. Cur-
rently, little is known about the characteristics of those who have high positive and high negative beliefs about exercise. This
study aims to explore how demographic factors, baseline physical activity (steps/day), and knee related outcomes differ
between those with positive and negative treatment beliefs related to exercise in adults with knee OA.

Methods: We conducted a secondary analysis of baseline data from a clinical trial examining a telehealth physical therapy
intervention for adults with knee OA. Included were adults within the United States who met the National Institute of Health
and Clinical Excellence criteria for knee OA ( > 45 years, activity related knee pain, and < 30 min of morning stiffness) and
did not regularly exercise. Positive and Negative treatment beliefs were measured using the Treatment Beliefs in Knee and
Hip OA (TOA) Physical Exercise (PE) questionnaire which include positive and negative subscales. High positive beliefs were
defined as scores greater than 14 on the positive subscale while high negative scores were defined as scores greater than
8 on the negative subscale. These represent more than neutral agreement to positive/negative beliefs. We reported subject
characteristics stratified by High Positive and High Negative Beliefs, which included age, sex, BMI, race, Visual Analog Scale
(VAS) pain, steps/day, Knee Osteoarthritis Outcome Survey Activities of Daily living subscale score (KOOS ADL), and West-
ern Ontario and McMaster Universities Osteoarthritis Index Function subscale score (WOMAC Function).

Results: 126 participants (mean age = 59.9 years old, 82% female, mean BMI = 36.2 kg/m2) were included in the analysis
(Table 1). Of those included, 73% (92/126) of the sample had high positive treatment beliefs and 26% (33/126) had high neg-
ative treatment beliefs. The high positive belief sample had a smaller proportion of females (77.1% vs 94.1%) than the low
positive belief sample. Participants with high negative beliefs tended to be younger (56.4 years vs 61.2 years), had a higher

Table 1: Baseline Characteristics of Overall Sample
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BMI (39.1 kg/m2 vs 35.2 kg/m2), had higher pain (72.6 vs 63.6), had higher daily step count (4028.4 steps/day vs 3567.9
steps/day), and worse WOMAC physical function scores (28.3 vs 23.8) than those with low negative beliefs. (Table 2).

Conclusion: While the demographic makeup of individuals with high versus low positive treatment beliefs were relatively
similar outside of sex, there may be some differences for high versus low negative treatment beliefs. A limitation to this study
is that these differences were not formally tested due to relatively small sample size. This exploratory examination of group
characteristics suggests that differences in treatment beliefs may be related to some patient characteristics, pain, and func-
tional outcomes, however further research is needed to formally study these potential differences.

Disclosure: S. Liles: None; J. Jakiela: None; T. Bye: None; J. Copson: None; D. White: Viatris, 6.

Abstract Number: 1976

Distribution and Validity of Proposed Disability Categories from the
Short-Valued Life Activities Questionnaire

Louise Thoma1, Kelli Allen2, Beth Jonas3 and Patti Katz4, 1University of North Carolina, Chapel Hill, NC, 2University of
North Carolina, Durham, NC, 3University of North Carolina at Chapel Hill, Chapel Hill, NC, 4University of California San
Francisco, San Rafael, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1973–1976) Orthopedics, Low Back Pain, & Rehabilitation Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Rehabilitation (i.e., physical therapy and occupational therapy) is indicated to improve function and
participation in life activities. Rehabilitation utilization is low among adults with rheumatoid arthritis (RA) despite high rates of
functional limitation. A screening tool implemented at routine rheumatology visits may facilitate appropriate referral and utili-
zation. The Short-Valued Life Activities (SVLA) questionnaire is a validated patient-reported outcome measure that uniquely
assesses accommodation use with each activity (e.g., extra time, tools, assistance). This is important because individuals
who report no difficulty with a task, but use an accommodation, are at increased risk for future disability, which may be ame-
nable to rehabilitation. We propose categorizing disability status using responses on the SVLA, as these categories could
guide meaningful referral. As a first step, the purpose of this study was to determine the distribution and construct validity
of the proposed disability categories among adults with RA.

Table 2: Baseline Characteristics by Positive and Negative TOA PE Subscale Scores
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Methods:We conducted a cross-sectional survey study. We recruited adults with RA with at least two visits to UNC Health
rheumatology clinics for RA, with at least one visit in 2020 or 2021. The survey was available electronically or verbally and
included items regarding demographics, clinical information, and patient-reported outcomes. Our primary outcome was dis-
ability category (no disability, at-risk for disability, current disability) determined using responses regarding difficulty and
accommodation use during 14 valued life activities in the SVLA (Figure 1). Functional limitations were assessed with the
PROMIS PF10a, and categorized as no limitations, minimal limitations, moderate limitations, and severe limitations based
on established t-score cutoffs. Disease activity severity was assessed with the RAPID3 and categorized as remission, low
severity, moderate disease severity, and high severity based on established cutoffs. We used descriptive statistics to
describe the distribution of disability categories. To assess construct validity, we calculated the correlation of the SVLA dis-
ability categories with the categories of physical function (PROMIS categories) and disease activity (RAPID3 categories)
using Spearman rank test. Correlations were interpreted as moderate if 0.40 ≤ rho < 0.60 and strong if rho ≥ 0.60.

Figure 1. Proposed Disability Cat based on the SVLA

Table 1. Distribution of disability, functional limitation, and disease activity and associated correlations
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Results: Of 1506 potential participants, 294 adults with RA completed the survey (age 56 ± 14 years, disease duration
10 ± 11 years, 82% women). The distribution of the sample in each disability category, functional limitation category, and
disease activity category are detailed in Table 1. The disability categories were moderately correlated with functional limita-
tion and disease activity categories (rho = 0.56-0.57; Table 1).

Conclusion: The proposed disability categories had good construct validity with established measures of functional limita-
tion and disease activity in adults with RA. However, over 90% of the sample were categorized as at-risk or current disability
with the proposed methods. Further research is needed to develop feasible methods to identify patients for whom rehabili-
tation referral should be prioritized.

Disclosure: L. Thoma: None; K. Allen: None; B. Jonas: None; P. Katz: None.

Abstract Number: 1977

Combined Datasets for CNTX-4975 Osteoarthritis Knee Pain (OAKP)
Phase 3 Trials (OAKP 301 and 304) to Assess Overall Efficacy and Safety of
an Intra-articular Injection (IAI) of CNTX-4975-05 (CNTX) in Subjects with
Chronic, Moderate-to-severe Osteoarthritis Knee Pain (MSOAKP)

James Connolly, James N Campbell, Randall Stevens and Colleen Newman, Centrexion Therapeutics Corporation,
Boston, MA

SESSION INFORMATION
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Background/Purpose: 30+ million US adults have OAKP, (13% women / 10% men). After years of using NSAIDs, analge-
sics, surgery and IAI, many patients remain with OAKP. CNTX is a 1 mg dose of capsaicin for IAI to reduce OAKP.

Methods: The phase 3 trials powering was based on the phase 2 trial showing a standard effect size (SES) of 0.55. Although
each phase 3 trial (OAKP 301 and 304) was powered at >95% on the primary outcome measure, to allow for sufficient
power for the key secondary outcome measures. The phase 3 trials were likely underpowered. The two nearly identical
phase 3 trials did not meet the primary endpoint but nevertheless showed numerical superiority of CNTX over placebo.
Given that the trials were nearly identical (except for a second injection in the OA-304), the results were combined for an inte-
grated analysis. The analysis assessed the primary time point at Week 12 with the numeric pain rating scale (Primary OA-
301) between (NPRS [0 – 10; 0 = no pain, 10 worst pain possible]) and the Western Ontario and McMaster Universities Oste-
oarthritis Index (WOMAC) A (Primary OA-304) (pain subscale; [0-50] -lower values have greater pain), WOMAC B (Knee stiff-
ness [0-20]), WOMAC C (Function; [0-170]) and Patient Global Assessment of Change (PGIC;[0-7]).

Results: Between the two trials, 650 subjects received 1 dose of study drug (276 placebo, 373 CNTX). The analysis of the
primary and key secondary endpoints was conducted. With the combined data sets, CNTX-separated from placebo at all
time points for 6 months after a single injection. (Figure 1). The Week 12 primary endpoint reached statistical significance
across all endpoints (NPRS P=0.030, WOMAC A P = 0.005, WOMAC B P=0.004, WOMAC C P=0.006 and PGIC
P=0.004), as shown in Table 1 and Figure 1.Significant differences between placebo and CNTX were also evident at multiple
other timepoints through Week 26.
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Overall safety was acceptable with CNTX. Knee radiographs from Baseline to Week 52 showed no difference in KOA pro-
gression between placebo and CNTX in both trials, with no rapidly progressive osteoarthritis.

Conclusion: The separate Phase 3 trials did not meet their primary endpoints, suggesting that each trial by itself was under-
powered. Combining the two trials demonstrated statistical separation and clinically meaningful benefit, and safety was
acceptable. The safety database satisfies the International Conference on Harmonization (ICH) guideline for safety
assessments.

Disclosure: J. Connolly: Centrexion Therapeutics Corporation, 3; J. Campbell: None; R. Stevens: Centrexion Thera-
peutics Corporation, 3; C. Newman: Centrexion Therapeutics Corp, 3.
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Infrapatellar Fat Pad Size and Subcutaneous Fat in Knee Osteoarthritis
Radiographic Progression: Data from the Osteoarthritis Initiative

Kwanghoon Lee1, Marina Banuls-Mirete2, Alecio Lombardi3, Alexander Posis3, Eric Chang3, Nancy Lane4 and Monica
Guma5, 1Dongguk University ilsan Hospital, San Diego, CA, 2Department of Medicine, University of California San Diego,
San Diego, CA, 3University of California San Diego, San Diego, CA, 4University of California, Hillsborough, CA, 5University
of California San Diego, La Jolla, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1977–1995) Osteoarthritis – Clinical Poster III
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Session Time: 9:00AM–11:00AM

Background/Purpose: Adipose tissue is associated with knee osteoarthritis (KOA) progression. This study aimed to deter-
mine the association of infrapatellar fat pad (IPFP) size and subcutaneous adipose tissue around the distal thigh (SCATthigh)
on KOA progression.

Methods: This case-control study used data from the Osteoarthritis Initiative (OAI) that included 315 cases (defined as right
knees with an increase of ≥1 Kellgren-Lawrence score (KL) from baseline to 48 months) and controls that were matched by
age, sex, race, and baseline KL. Cross sectional area (CSA) of IPFP and SCATthigh were measured using MRI images at
baseline and 24 months. Multivariable conditional logistic regression models were used to estimate associations between
IPFP and SCATthigh with KOA progression. Mediation analysis was used to assess whether IPFP CSA or SCATthighmedi-
ates the relationships between KOA progression and obesity measures (body mass index [BMI] or abdominal
circumference).

Results: IPFP CSA and SCATthighmeasurements were significantly increased in cases compared to controls at 24 months,
but not at baseline, and were not associated with a significant increase in obesity measures. Adjusted ORs (95% CI) for KOA
radiographic progression 9.299 (5.357 – 16.141) for ΔIPFP CSA, 1.646 (1.288-2.103) for ΔSCATthigh, 1.286 (1.073-1.542)
for baseline BMI, and 1.297 (1.091-1.541) for baseline abdominal circumference.ΔIPFP CSA significantly mediated the
association between ΔSCATthigh and KOA progression (39.5%), but not between obesity markers and KOA progression.

Conclusion: KOA radiographic progression was associated with IPFP size and SCATthigh changes at 24 months, unre-
lated to an increase of BMI or abdominal circumference, suggesting that other factors trigger the worsening of local adipose
tissue.

Baseline values of obesity and imaging markers
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Disclosure: K. Lee: None; M. Banuls-Mirete: None; A. Lombardi: None; A. Posis: None; E. Chang: None; N. Lane:
None; M. Guma: None.

Abstract Number: 1979

Weight Loss Induced by Anti-obesity Medications and All-cause Mortality
Among Patients with Knee or Hip Osteoarthritis

Jie Wei1, david Hunter2, Nancy Lane3, Jing Wu4, Chao Zeng5, Guanghua Lei5 and Yuqing Zhang6, 1Health Management
Center, Xiangya Hospital Central South University, Changsha, China, 2Sydney Musculoskeletal Health, University of
Sydney, St. Leonards, Australia, 3University of California, Hillsborough, CA, 4Key Laboratory of Aging-related Bone and
Joint Diseases Prevention and Treatment, Ministry of Education, Xiangya Hospital, Central South University, Changsha,
China, 5Department of Orthopaedics, Xiangya Hospital, Central South University, Changsha, China, 6Division of
Rheumatology, Allergy, and Immunology, Department of Medicine, Massachusetts General Hospital, Boston, MA
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Background/Purpose: The current international guidelines recommend weight loss for pain relief and functional improve-
ment in overweight or obese patients with knee or hip osteoarthritis; however, there is a paucity of data on the relation of
weight loss to all-cause mortality among patients with osteoarthritis. We aimed to examine the relation of the rate of weight
loss induced by anti-obesity medications over 1-year to all-cause mortality among overweight/obese patients with knee or
hip osteoarthritis.

Methods: Using IQVIA Medical Research Database in the United Kingdom, we identified overweight/obese people aged
40 years or older with knee or hip osteoarthritis. We emulated analyses of a hypothetical target trial using a "cloning, censor-
ing, and weighting" approach to assess the effect of slow-to-moderate (2-10%) or fast (≥10%) weight loss induced by the
initiation of anti-obesity medications (i.e., orlistat, sibutramine, and rimonabant) within 1-year on all-cause mortality and sev-
eral secondary outcomes (i.e., incident hypertension, type 2 diabetes, venous thromboembolism, cardiovascular disease,
and any cancer) over 5-year follow-up, respectively (Figure 1).

Changes over 24 months in obeisty and imaging markers
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Results: Among 6,524 participants initiating anti-obesity medications, the 5-year all-cause mortality was 5.3%, 4.0%, and
5.4% for "weight gain/stable", "slow-to-moderate weight loss" and "fast weight loss" arms, respectively. Compared with
the "weight gain/stable" arm, hazard ratios (HRs) of all-cause mortality were 0.72 (95% confidence interval [CI]: 0.56-0.92)
for the "slow-to-moderate weight loss" arm and 0.99 (95%CI: 0.67-1.44) for the "fast weight loss" arm, respectively. In addi-
tion, we found dose-response protective effects of weight loss on incident hypertension, type 2 diabetes, and venous
thromboembolism. However, a slightly higher risk of cardiovascular disease, albeit non-statistically significant, was observed
in the "fast rate of weight loss" arm compared with the "weight gain/stable" arm (HR=1.20, 95%CI: 0.81-1.78). No apparent
difference in the risk of cancer was observed between the "fast rate of weight loss" arm and the "weight gain/stable" arm
(HR=1.04, 95%CI: 0.74-1.45) (Table 1).

Conclusion: In this population-based study, a slow-to-moderate, but not fast, rate of weight loss induced by anti-obesity
medications within 1-year is associated with a lower risk of all-cause mortality in overweight/obese people with knee or hip
osteoarthritis. Our findings that gradual weight loss by anti-obesity medications lower all-cause mortality, if confirmed by
future studies, could guide policy-making, and improve the well-being of overweight/obese patients with knee or hip OA.

Figure 1. Study design of a hypothetical randomized controlled trial (“target trial”) on which wemodeled our observational data analysis (A); Cloning
and censoring in five hypothetical patients (B). Patient A lost ≥ 10% weight within one year after anti-obesity medications initiation. At time zero,
3 copies of the patient are made and they are randomly allocated to three groups. Patient A lost ≥ 10% weight within one year after anti-obesity
medications initiation. The copy assigned to the “fast rate of weight loss” group is adhered with his/her assignment and will not be censored. How-
ever, the other two copies assigned to the “weight gain/stable” group and “slow-to-moderate rate of weight loss” group are violated with their
assignment, and thus be censored at the time.
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Disclosure: J. Wei: None; d. Hunter: None; N. Lane: None; J. Wu: None; C. Zeng: None; G. Lei: None;
Y. Zhang: None.
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Movement Evoked Pain as an Outcome Measure in Patients with Knee
Osteoarthritis

Leila Bagherzadeh1, Schnitzer Thomas2, Santiago Espinosa-Salas1 and Joana Barroso3, 1Northwestern Physical
Medicine and Rehabilitation Department, Chicago, IL, 2Northwestern University Feinberg School of Medicine, Chicago,
IL, 3Anesthesiology; Feinberg School of Medicine, Chicago, IL
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Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Pain, being one of the most crucial symptoms associated with knee OA, serves as a significant out-
come measure for the increasing number of studies focusing on pain management strategies. Many people with OA have no
or minimal pain at rest. Therefore, identifying procedures to evoke the pain associated with OA would be of value in evaluat-
ing both neurosensory pathways important for pain perception as well as possible acute interventions focused on relieving

Table 1. Relations of weight reduction induced by anti-obesity medications within 1-year to all-cause mortality, incident hypertension, T2DM, VTE,
CVD and cancer in overweight or obese knee or hip OA patients
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pain. We believe there is potential clinical value in differentiating and measuring pain during physical activity as a separate
construct from pain at rest. In this study, we aimed to evaluate a novel method for inducing knee pain using a stair-stepper
machine.

Methods: This study was part of a randomized, double-blind, cross-over trial to evaluate the efficacy of a topical treatment
for patients with knee OA (NCT01654302). In this trial, 40 patients were assessed in 2 visits at least one week apart. In each
visit, two exercise sessions were conducted, one before treatment and one after treatment. In this abstract, we focus on the
findings of the first exercise session. After providing consent, patients reported their baseline pain level using a Numerical
Rating Scale (NRS) from 0 to 10, with 0 meaning no pain and 10 meaning worst imaginable pain. Patients were instructed
to use a commercially available stair-stepper machine (STAMINA, Springfield, MO) for a maximum of 2 minutes or until they
reached maximum bearable pain. After completion of the exercise, participants assessed their knee pain intensity at 1, 5,
and 60 minutes after stopping. The primary outcome measure was a change in pain intensity after exercise. To evaluate if
exercise caused a significant increase in pain, we conducted a repeated measures ANOVA model to compare the NRS
levels before exercise with those at 1 minute, 5 minutes, and 60 minutes after stopping exercise for two visits. Subsequently,
we performed pairwise comparisons using Tukey’s Honestly Significant Difference (HSD) test to further examine specific dif-
ferences between the time points.

Results: Participants included 24 females and 16 males with an average age of 58 ± 7.7 years; The average pain level is pre-
sented in Table 1 and Figure 1. The analysis revealed a significant effect (F(3,df ) = 31.52, p< 0.001) for visit 1 and (F(3,df )
= 3.95, p< 0.01) for visit 2, indicating differences among time points for both visits. Further analysis of multiple comparisons
for visit 1 showed a statistically significant increase in NRS after 1, 5, and 60 minutes compared to the baseline. However, for
visit 2, the only significant difference was observed for 1 minute compared to 60 minutes. This finding could potentially be
attributed to the patients’ prior experience with the exercise method.

Table 1. Pain NRS scores for visit 1 and visit 2
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Conclusion: The ability to reliably and reproducibly generate movement-evoked pain in patients with knee OA holds prom-
ise for assessing acute treatment interventions as well as evaluating neurosensory pathways, e.g., brain MRI which can help
define the basis for pain perception in OA. Further studies with larger sample sizes are warranted to validate this approach
and assess its sensitivity to treatment-induced pain changes.

Disclosure: L. Bagherzadeh: None; S. Thomas: AstraZenica, 2, Eli Lilly, 2, GlaxoSmithKline, 2, Horizon, 2, IBSA
Group, 2, Merck, 2, Moebius Medical, 2, Orion, 2, Paradigm Biopharmaceuticals, 5, Pfizer, 1, 2, Regeneron, 2, Xalud
Therapeutics, 2; S. Espinosa-Salas: None; J. Barroso: None.
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Background/Purpose: Hand osteoarthritis (HOA) is a heterogeneous disorder with two main subtypes, non-erosive and
erosive. The progression of HOA is assessed by various radiographic scoring methods, including the Kallmann scale, and
the understanding of the association between radiographic changes and clinical symptoms might help improve the monitor-
ing of disease progression.This study aimed to investigate the association of the Kallman scale with clinical assessment
parameters and the erosive subtype in a Czech population of HOA patients over 5 years.

Methods: Consecutive patients with symptomatic HOA fulfilling the American College of Rheumatology (ACR) criteria were
included in this study. All patients were evaluated at baseline and follow-up examinations over 2 and 5 years. Clinical exam-
inations were performed by qualified rheumatologists. The number of clinically tender and swollen joints was recorded. Pain,

Associations of the Kallman scale with the Algofunctional index, HAQ, and the number of clinically swollen joints in patients with erosive and non-
erosive HOA.
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stiffness, and function were assessed. Hand disability was evaluated based on the Algofunctional index. The visual analog
scale (VAS-pain) and the health assessment questionnaire (HAQ) was used for the assessment of pain and function/disabil-
ity. Postero-anterior plain radiographs of both hands were examined, and radiographs were scored by two trained readers
(rheumatologists) according to the Kallman scale.

Results: Of 154 patients enrolled in this study, 129 subjects (89.3% females; mean age at baseline = 64.6±8.0 years) met
the ACR classification criteria for HOA and were followed up over 5 years at the outpatient department of the Institute of
Rheumatology in Prague. Out of these patients, 57 were diagnosed with the non-erosive form (87.7% females; mean age
at baseline = 63.8±7.7 years) and 72 with the erosive form (90.3% females; mean age at baseline = 65.7±8.1 years), where
erosive HOA was defined by at least one interphalangeal joint with radiographic signs of erosion. Firstly, we analyzed each
examination separately and found that the Kallman scale was both significantly increased in patients with the erosive sub-
type (2.95 – 3.12-fold, p< 0.001 for all) and associated with age in all examinations (β = 1.27 – 1.57; p< 0.001 for all). Next,
we used generalized additive modeling (GAM) to analyze data collected over five years and discovered the association of the
scale with HOA subtypes and age (p < 0.01 for both). GAM also revealed associations of the Kallman scale with HAQ
(edf=2.5, p=0.016) in all patients and patients with non-erosive HOA (edf=1.7, p=0.027). Similarly, the scale was associated
with the number of clinically swollen joints in all HOA patients (edf = 1, p = 0.041) and patients with non-erosive HOA (edf=4,
p=0.046). Eventually, the Algofunctionalindex (edf=1.9, p=0.02) was only associated with the scale in all HOA patients. Other
parameters (e.g., AUSCANs) were insignificant.

Conclusion: Our 5-year longitudinal study revealed the associations of structural progressions with both subtypes and age
at each time point. In contrast, functional impairments were only associated with progression in the non-erosive subset and
all HOA patients. Further studies in a larger cohort of patients are needed to validate these data.

Acknowledgments: This work was supported by MHCR 023728 and AZV No. 18-00542.

Disclosure: O. Sleglova: None; J. Baloun: None; J. Gatterova: None; X. Svec: None; O. Ruzickova: None;
K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Egis, 2, 6, MSD, 2, 6, Pfizer, 2, 6, Roche,
2, 6, UCB, 2, 6; L. Senolt: None.
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Background/Purpose: There are currently no licensed therapies which reduce progression of knee OA. Current therapies
focus on reducing pain, have limited effect, and some have significant adverse effects. Bone marrow lesions (BMLs) - ill-
defined areas of high signal intensity in subchondral bone MRIs - are present in �80% of patients with symptomatic knee
OA and are associated with knee pain and structural progression. Denosumab is a potent antiresorptive monoclonal
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antibody targeted at RANK Ligand (RANKL). We hypothesised that in patients with symptomatic knee OA, and evidence of a
BML on MRI, treatment with a subcutaneous injection of denosumab would reduce BML size, thus reducing knee
symptoms.

Methods: The DISKO Trial (ISRCTN96920058) was a single centre, double-blind randomised placebo-controlled trial.
Adults with symptomatic knee OA were randomly allocated 1:1 to a single injection of subcutaneous Denosumab (60mg),
or matched placebo. All subjects received calcium and vitamin D supplements. Eligibility criteria: age ≥40 years; x-ray
changes of tibio- or patella-femoral OA based on knee x-rays within previous 24 months; knee pain in past week ≥3 on a
0-10 numerical rating scale (NRS). Knee must have evidence of BMLs on screening knee MRI (Phillips 3T), plus Kellgren
and Lawrence grade 2 or 3 disease in the painful knee and 25-OH vitamin D level > 50nmol/l. Symptoms were assessed
at 3 and 6 months, repeat MRI at 6 months. Primary outcome: BML area at 6 months (mm2), from sagittal PDFS pulse
sequence. Secondary outcomes: imaging parameters (BML volume), severity of knee pain (10-point NRS), other knee
symptoms, and quality of life (KOOS; SF-12v2; EQ-5D-5L questionnaires).

Results: 145 men and women were assessed for eligibility. Of these, 87 were excluded, 58 taking part in the trial (30 ran-
domised to denosumab, 28 to placebo). Mean age of randomised subjects was 64.2 years, mean BMI 29.3 Kg/m2;
mean baseline pain in the past week (0-10 NRS) was 6.0 (SD 1.7); median BML area was 787.5mm2 (IQR 370.0mm2

to 1150.0mm2). A complete case mixed-effects model (N=46) adjusting for baseline found little difference in BML area
between groups at 6 months (marginal mean difference = 52.0mm2; 95% CI -151.9 to 255.9; p = 0.62). Six months
between-groups differences in BML volume (marginal mean difference = 278.0mm3; 95% CI -1877.4 to 2433.4;
p = 0.80) and synovitis-effusion volume (-582.9mm3; 95% CI -3011.3 to 1845.6; p = 0.64) were also small. At 6 months,
the denosumab group had slightly greater pain in the past week NRS (0-10) (marginal mean difference = -0.25 points;
95% CI -1.6 to 1.1; p = 0.75) and the KOOS pain (100-0) (marginal mean difference = 5.0 points; CI -5.4 to 15.3;
p = 0.35) compared to placebo. There were no significant between-group differences in non-pain KOOS subscales or
EQ-5D-5L subscales at 3 or 6 months. Sensitivity analyses using additional covariates and multiple imputation were con-
cordant. There were 57 adverse effects (30 Denosumab; 27 placebo), 40 mild, and 1 serious adverse event, unrelated to
the intervention.

Conclusion: We found no signal to suggest a beneficial effect of denosumab on symptoms or structure. These findings do
not support use of subcutaneous Denosumab for symptomatic knee OA.

Disclosure: T. O’Neill: None; M. Parkes: None; M. Bowes: None; R. Hodgson: None; D. Felson: None.
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Background/Purpose: Hand Osteoarthritis (OA) is common and causes pain and disability. Heat is anecdotally known to
moderate symptoms and is conditionally recommended as a treatment for Hand OA by the American College of
Rheumatology.
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The purpose was to assess change in function after 6 weeks treatment with electrically heated mittens compared to sham
mittens (electrical heating disabled) in participants with hand OA.

Methods: We performed a randomized superiority trial evaluating the potential benefit of heated mittens vs sham mittens
during a 6-week trial period. We included participants diagnosed with hand OA according to the American College of Rheu-
matology classification criteria who had an AUSCAN (Australian/Canadian Osteoarthritis Hand Index) function of ≥ 40 on a
0-100 scale (higher scores indicate worse function). Participants were recruited from October 2020 to January 2023 and
participated during the winter season (October to April 2020/21, 2021/22, 2022/23) in Denmark. Participants were ran-
domly allocated (1:1) to heated mittens or sham mittens. The mittens appeared identically, including LED-lights that led
when the heat function was activated. In the sham mittens, the heating was disabled. Participants were instructed to wear
the mittens at least 15 minutes per day for 6 weeks. The primary outcome was change in AUSCAN function at week
6. Key secondary outcomes included AUSCAN pain, visual analog scale (VAS) global assessment of hand related problems,
and grip strength. All analyses were based on the Intention-to-treat population, with continuous data modelled using
repeated measures, mixed effects models adjusted for baseline variables.

Results: Two hundred participants were randomized to heated mittens (n = 100) or sham mittens (n = 100); 91 (Heat) and
95 (Sham) participants, completed the trial. The mean age was 71 years, 87 % were women, and median disease duration
was 10 years (see Table 1). The mean (SE) change from baseline to week 6 in the AUSCAN function was -6.3 points (1.2) in
the Heat group, and -3.3 points (1.2) in the Sham group, corresponding to a group difference of -3.0 points (95%CI, -6.3 to
0.4; P = 0.085; see Figure 1 and Table 2). Key secondary outcomes showed a statistically significant difference in AUSCAN
pain of -5.9 points (95%CI, -9.5 to -2.2; P = 0.002), while no significant differences were found for VAS global assessment of
hand related problems (0-100 VAS score) or grip strength.

Conclusion: Heated mittens were not superior to sham-heated mittens after 6 weeks regarding AUSCAN function but
improvement in hand pain was observed.
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Therapeutic Effects of Pentosan Polysulfate Sodium on Clinical and
Disease Modifying Outcomes in Subjects with Knee Osteoarthritis
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Background/Purpose: Osteoarthritis (OA) is an inflammatory joint disease, causing chronic pain, disability, and reduced
quality of life. Affected joints may include the knee, hip, and hands. This study evaluated clinical and disease modifying bio-
marker and structural changes in subjects with knee OA pain treated with injectable pentosan polysulfate sodium (iPPS) or
placebo.
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Methods: In this phase 2, double-blind study, subjects were randomized to iPPS 2.0 mg/kg ideal body weight (IBW) twice
weekly, 2.0 mg/kg IBW PPS once weekly + placebo once weekly, or placebo twice weekly for 6 weeks, followed by a
46-week follow-up. Subjects were evaluated at baseline, days 56 and 168 for clinical outcomes using the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) and synovial fluid (SF), serum and urine samples were obtained
for biomarker assays. Magnetic resonance imaging (MRI) was performed at Day 168 to assess joint structure changes.

Safety was evaluated by assessing adverse events (AEs).

All comparisons were exploratory at 5% significance. The percentage change from baseline to Day 56 and Day 168 were
compared between treatment groups using a mixed model for repeated measures (MMRM) analysis. Biomarkers were
quantitated using verified ELISA kits. Whole-Organ MRI Scoring (WORMS) was used to assess changes in the joint
structures.

Results: 61 subjects were randomized (17, 15 and 21 to twice weekly iPPS, once weekly iPPS and placebo respectively.
Median age was 60 years; 57% were male; median BMI was 28.8 and KL 3-4 was 78% overall. Baseline clinical values were
similar among groups. At Day 56, significant improvements in WOMAC pain (p=0.05), function (p=0.017) and overall
(p=0.022) scores were observed in subjects treated with iPPS twice weekly vs placebo and all improvements continued
through Day 168. Once weekly iPPS showed improvement but differences from placebo did not reach statistical signifi-
cance. At Day 56 favorable changes were observed in 6 SF biomarkers (IL-6, TNF-α, βNGF, COMP, ARGS [p=0.036],
TIMP-1) in iPPS-treated subjects vs placebo. At Day 168, SF biomarkers ARGS and COMP, serum biomarker ARGS
(p=0.024), COMP and C2C (p=0.024), and urine biomarker CTX II demonstrated favorable changes in iPPS-treated sub-
jects vs placebo.

MRI results showed improvements in structural disease features, most apparent in the once-weekly iPPS treated subjects: a
21% improvement in cartilage loss score in the medial femur vs 4% worsening in placebo (p=0.065), and a 17% decrease of
bone marrow edema lesions in the lateral tibiofemoral compartment with an increase of 56% in the placebo (p=0.028).

Related AEs occurred in 55.0%, 73.7% and 36.4% of subjects in the iPPS once weekly, iPPS twice weekly, and placebo-
treated subjects, respectively. There were no serious AEs or AEs of special interest. The majority of AEs were mild to mod-
erate in severity. The most common related AEs were headache and injection site reactions.

Conclusion: These findings show promising effects of iPPS for pain relief and improved function while changes in bio-
markers and MRI assessments show potential DMOAD effects of iPPS in patients with knee OA. Paradigm is conducting
larger global studies to confirm the observed clinical and DMOAD effects of iPPS.

Disclosure: M. Ahuja: ChitogenX, 11, Paradigm Biopharmaceuticals, 3, 11; D. Skerrett: Paradigm Biopharmaceuti-
cals, 3, 4, 11, 11; C. Gravance: Paradigm Biopharmaceuticals, 3; D. Navuru: Paradigm Biopharmaceuticals, 3;
R. Krishnan: Paradigm Biopharmaceuticals, 3, 11; C. Inderjeeth: Paradigm Biopharmaceuticals, 5; P. Bloom: Para-
digm Biopharmaceuticals, 5, 11; S. Thomas: AstraZenica, 2, Eli Lilly, 2, GlaxoSmithKline, 2, Horizon, 2, IBSA Group,
2, Merck, 2, Moebius Medical, 2, Orion, 2, Paradigm Biopharmaceuticals, 5, Pfizer, 1, 2, Regeneron, 2, Xalud
Therapeutics, 2.
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Background/Purpose: Up to 30% of patients with primary knee osteoarthritis (KOA) who have undergone Total Knee
Replacement (TKR) continue to experience knee pain after surgery.High levels of anxiety and/or depression before TKR have
been identified as predictors of post-TKR painand are barriers to engaging in post-TKR rehabilitation. The Moving Well is a
pre- and post-TKR intervention thatcombinesprinciples of cognitive behavioral therapy (CBT) and home exercisesalongside
a peer coach with the goal of reducing anxiety, depression, and knee pain post-TKR.A peer coach is a person with KOAwho
had undergone TKR and is guiding another person with KOA in the Moving Well interventionto prepare and recover from
TKR. The goal of this abstract is to present the preliminary results of this pilot study regardingthe effectiveness and feasibility
of Moving Well.

Methods: We included patients with KOA scheduled for TKR 8 weeks in advance between 50-89 years, had access to a
computer, internet, and spoke English. Exclusion criteria were prior joint replacement surgery,unable to exercise, or any-
rheumatic diseases. Participants were randomized to either Moving Well intervention or Staying Well attention control arm.
Each group received weekly 1-hour phone sessions, 7 sessions pre-TKR and 5 sessions post-TKR. The Staying Well arm
covered topics on nutrition and preventive medicine anddid not receive information on TKR, exercise, or CBT principles.
We used one sided t-test to determine differences in mean Generalized Anxiety Disorder (GAD)-7, Patient Health Question-
naire (PHQ)-8 scores and mean changes in Knee Injury Osteoarthritis Outcome Score (KOOS)scoresbetween arms and
between baseline (8 weeks pre-TKR) and 6 weeks after TKR.

Results: Thereare 38 participants enrolled out of a target of 74 individuals for this pilot, with 22 in the Moving Well arm and
16 in the Staying Well arm. The meanage of participants is 68 years, and the population is mostly white and highly educated
(Table 1). While there was no significant differencein depression (PHQ-8) or anxiety (GAD-7)scoresbetween arms (Figure 1),
participants in the Moving Well program experienceda large improvement in KOOS scores 6-weeks post-TKR (Figure 2).
None of the values were significant given the small sample. No participant from Moving Well dropped out while 3 dropped
out from Staying Well, which suggests that the intervention is feasible and engaging for completion.

Conclusion: There were no significant changes in depression or anxiety levels between Moving Well and control groups.
However, the Moving Well group demonstrated a noteworthy improvement in KOOS scorespost-TKR. These findings
emphasize the potential benefits of a holistic approach in managing the challenges faced by KOA patients undergoing
TKR, highlighting the importance of incorporating psychological support and exercise programs into pre- and post-
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operative rehabilitation protocols. Ongoing efforts are focused recruiting the 74 patients that are part of this intervention and
determiningthelong-term effects (1-year post-TKR data) of the Moving Well intervention in reducing post-TKR pain.
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Deep Immunophenotyping of Osteoarthritis Patients Demonstrates
Baseline Alterations in Monocyte Populations in OA, Dendritic Cell
Subpopulations Among Radiographic Progressors, and Th17 Cells Among
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Background/Purpose: Previous studies have suggested low-level chronic inflammation plays a key role in knee osteoarthri-
tis (OA) development and progression. In the present study, we set out to investigate, via mass cytometry, differences in cir-
culating blood immunophenotypes in moderate-stage OA patients compared to controls, and to investigate differences in
baseline immunophenotypes in OA patients who later experienced radiographic or pain progression within the subsequent
2 years.

Methods: Early OA patient samples were obtained from the Oklahoma SOONER OA cohort, defined as baseline K/L grade
0-3 and knee pain on most days for the past 6 months. Fixed-flexion radiographs and WOMAC information from visits every
6 months was analyzed. Radiographic progressors were defined as having mean medial TF joint space narrowing of
≥0.7mm within 24 months. Pain progressors were defined as having a WOMAC pain subscale worsening of at least

3939



10 points on a 0-100 normalized scale within 24 months. Matched controls were obtained from the Oklahoma Immune
Cohort. The final analysis included 13 OA patients and 13 controls. Among OA patients, 4/13 were radiographic progressors
and 5/13 were pain progressors. Baseline blood samples were stained with Maxpar Direct immune profiling assay kit
(Fluidigm), then subjected to mass cytometry analysis. Quantitative analysis of 37 immune cell populations was then per-
formed and group differences defined with a student T-test. Generalized logistic models were then developed to classify
patients into the above groups.

Results: Comparing all OA patients to controls, there were increases in MAIT/NK T cells (OA: 3.3±0.6 vs. healthy: 1.5±0.2,
mean % of parent cell population±SEM, P=0.02) (Table 1) and eosinophils (4.2±0.7 vs. 1.6±0.5, P=0.01), as well as
decreases in classical- (91.6±0.7 vs. 94.3±0.7, P=0.03) and transitional-monocytes (6.8±0.5 vs. 4.8±0.6, P=0.03) noted.
Radiographic progressors were characterized by baseline decreases plasmacytoid- (35.8±2.5 vs. 32.6±3.2, P=0.03) and
increases in myeloid-dendritic cells (64.2±2.5 vs. 67.5±3.2, P=0.03). Pain progressors were found to have increases in
Th17 T-cells (13.0±2 vs. 7.4±0.6, P=0.02). A machine learning logistic model was then trained to differentiate OA patients
from healthy controls and underwent 3-fold cross-validation with internal tuning. The model demonstrated 84% accuracy
with a receiver operator characteristic area under the curve (ROC-AUC) of 0.92 (Figure 1).

Conclusion: Our study is the first to perform deep immunophenotyping of peripheral blood on a small group of OA patients
and well-matched controls. The results suggest that significant alterations in certain immune cell subpopulations are present
among OA patients and at baseline prior to future radiographic or pain progression, and provide additional support for the
hypothesis that OA represents a systemic disease characterized by low-level immune dysregulation. Future research should
confirm our findings and investigate the pathophysiological consequences of these variations.

Disclosure: G. Dyson: None; M. Barrett: None; M. Jeffries: None.
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Background/Purpose: Sprifermin is an investigational intra-articular (IA) recombinant human truncated fibroblast growth
factor-18 (rhFGF-18) therapy evaluated to date in three knee osteoarthritis (KOA) trials (NCT00911469 [first-in-human
{FIH} study]; NCT01033994; NCT01919164 [Phase 2 ’FORWARD’ study]) as a potential disease modifying OA drug. One
of the treatment goals related to slowing OA structural progression is to significantly delay/prevent joint failure. In the FIH
study, which enrolled a population planned to undergo knee replacement (KR), and in FORWARD, which enrolled those
not planning to undergo KR for at least 2 years, a numeric reduction in KR incidence was seen within the study follow-up
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period of 6 months or years (Y) 3 to 5, respectively, for the highest doses of sprifermin. This post hoc analysis explores clin-
ical and structural data on FORWARD study participants (pts) who underwent KR in Y3-5.

Methods: Pts with KOA were randomized 1:1:1:1:1 in FORWARD to receive cycles (one IA injection weekly x 3 weeks) of
placebo (PBO) or sprifermin at 30 or 100 μg IA every 6 or 12 months (Q6M, Q12M) through month 18, and were followed
through to Y2 (treatment period) and Y5 (post-treatment period). Baseline (BL) and week 104 (W104) clinical and imaging
data were analyzed post hoc for the population with a BL and ≥1 post-BL MRI (modified intent‑to-treat [mITT]) who com-
pleted the treatment period by KR receipt in Y3-5. The Q6M and Q12M data for the sprifermin 30 μg and 100 μg arms were
combined for analysis and reported descriptively. No imputation for missing data and no statistical tests were performed.
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Results: In the PBO and sprifermin 30 μg Q12M, 30 μg Q6M, 100 μg Q12M, and 100 μg Q6M arms, the overall incidence of
KR during Y3-5 was 5%, 4%, 5%, 2%, and 0% (n=4/87, 4/99, 5/92, 2/98, and 0/96), respectively. Study pts who received
KR were younger than those without (Table 1). Most KRs (67%) occurred in Kellgren-Lawrence grade 3 knees at BL. The
total KR population at BL had slightly greater pain, slightly more functional impairment, thinner total femorotibial compart-
ment (TFTC) cartilage, and more denuded cartilage area of subchondral bone (dAB) than the non-KR population (Tables 1
and 2). At W104, the total KR population had numerically less improvement in pain and function, more cartilage thickness
loss, and more medial femorotibial compartment (MFTC) dAB than the non-KR population (Tables 1 and 2), more so in
the weight-bearing central medial femur [cMF] than in the medial tibia. These changes appeared more pronounced in the
PBO group than the sprifermin 30 μg and 100 μg combined groups. Changes in dAB at W104 in the lateral femorotibial
compartment (LFTC) were less marked than those in the MFTC.

Conclusion: Pts treated with IA sprifermin 100 μg had a lower incidence of KR than those receiving PBO or sprifermin 30 μg,
with the incidence of KR being similar in the latter groups. Although the overall incidence of KR was low, differences in clinical
and structural features (especially in the medial compartment) of KOA were apparent at BL and W104, with less symptom-
atic improvement and more structural worsening at W104, in those who received KR compared to those who did not. These
findings need to be confirmed in a prospective study.

Disclosure: P. Conaghan: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, Genascense, 2, GlaxoSmithKlein(GSK),
2, Grunenthal, 2, Janssen, 2, Levicept, 2, Merck/MSD, 2, Moebius Medical, 2, Novartis, 2, 6, Stryker, 2, Takeda, 2, Trial-
Spark, 2; F. Eckstein: 4P Moving, 2, Kolon Tissue Gene, 2, Merck, 2, Novartis, 2, TrialSpark, 2; W. Wirth: Chondro-
metrics GmbH, 3, 11, TrialSpark, 2; M. Hochberg: TrialSpark, 2; A. Guermazi: BICL, LLC, 11, ICM, Coval,
TrialSpark, TissueGene, Medipost, 2, Novartis, 2, Pfizer, 2; L. Zhao: TrialSpark, 3, 11; N. Goel: TrialSpark, 3, 11.
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BioSciences, Inc., Tampa, FL
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Background/Purpose: Intraarticular (IA) corticosteroids are generally considered safe and effective to treat osteoarthritis of
the knee (OAK) but may cause hyperglycemia that may last for weeks and can be particularly severe for up to 72 hours after
injection; this hyperglycemia can have adverse implications for patients who have comorbid type 2 diabetes mellitus (T2D). A
phase 2 study of 33 patients with OAK and T2D (NCT02762370) found that there were minimal blood glucose disruptions
when patients were administered extended-release triamcinolone acetonide (TA-ER) compared with immediate-release tri-
amcinolone acetonide (TA-IR). The purpose of this post hoc analysis is to characterize the clinical meaningfulness and rele-
vance of the results of the phase 2 study.
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Methods: Patients who had T2D for ≥1 year, symptomatic OAK for ≥6 months (as defined by the American College of Rheu-
matology criteria for the Classification of OA of the Knee), and glycated hemoglobin ≥6.5% and < 9.0% were considered eli-
gible and randomized to IA TA-ER or TA-IR. Before IA injection and throughout the subsequent 14 days, continuous glucose
monitoring (CGM) provided an ambulatory glucose profile that summarized blood glucose levels (BGLs). Percentage of time
in target range (70-180 mg/dL) and percentage of time above range (TAR; including >250 mg/dL) as defined by internation-
ally recognized thresholds, changes from baseline in daily average BGL, and glycemic variability were compared between
groups. Kaplan-Meier analysis was used to determine the time to reach 250 mg/dL and maximum BGL.

Results: Across days 1-3, IA TA-ER versus TA-IR resulted in an increased percentage of time in the target range (62% vs
48%; P=0.123) and a significant 2-fold lower percentage of TAR >250 mg/dL (12% vs 26%; P=0.047) (Figure 1). IA TA-
ER had a smaller percentage of patients with maximumCGMBGL >250mg/dL versus TA-IR (50% vs 93%). The ambulatory
glucose profile analyses demonstrated more controlled BGLs and lower glucose spikes for patients receiving IA TA-ER com-
pared with TA-IR (Figure 2). IA TA-ER had significantly higher time to maximum BGL versus TA-IR (34 vs 13 hours; P=0.007)
and median time to 250 mg/dL (44 vs 6 hours; P=0.003).

Conclusion: This post hoc analysis suggests that IA TA-ER provides a clinically meaningful reduction in hyperglycemia ver-
sus TA-IR in patients with OAK and T2D. Glucose management is expected to improve with TA-ER compared with TA-IR
because of the increased percentage of time in the target range. Lower and more controlled glucose spikes may lead to

Figure 1: Percentage of time in specific blood glucose ranges. Black box indicates the critical 72-hour window. TA-ER, triamcinolone acetonide
extended-release; TA-IR, triamcinolone acetonide immediate-release.

Figure 2. CGM levels over time. Median glucose levels (thick lines), median glucose levels ± 1MAD (think lines), injection day (yellow shading), and
target range limits (horizontal dashed lines) are indicated. The red dashed line indicates the severe hyperglycemia threshold, while the green and
blue dashed lines indicate the >180- and ≥70-mg/dL thresholds, respectively. CGM, continuous glucose monitoring; 1MAD, 1 mean absolute
deviation; TA-ER, triamcinolone acetonide extended-release; TA-IR, triamcinolone acetonide immediate-release.
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fewer short-term hyperglycemia-related adverse events for patients receiving TA-ER versus TA-IR. Overall, TA-IR may
reduce adverse events and healthcare utilization while improving long-term glucose control and patient well-being, particu-
larly with repeat injections.

Disclosure: A. Spitzer: BrainLab Inc., 2, DePuy/Synthes, Inc., 2, 5, Pacira BioSciences, 2, 5; H. Rodbard: Bayer, 2, 6,
Boehringer Ingelheim, 2, 6, Eli Lilly, 2, 6, Novo Nordisk, 2, 6, Sanofi, 2, 6; S. Iqbal: Pacira BioSciences, Inc., 2, 5;
M. Nakazawa: Pacira BioSciences, Inc., 3; M. DiGiorgi: Pacira BioSciences, Inc., 3, 11; R. Winston: Pacira BioSci-
ences, Inc., 3, 11.
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Background/Purpose: To identify features of cartilage thickness change and baseline clinical indicators associated with the
transition from normal to mildly reduced joint space as an early indicator of structural knee osteoarthritis (KOA).

Methods: We identified knees with radiographic medial joint space narrowing (JSN) grade 0 that transitioned to JSN grade
≥1 between any two timepoints during 96 months of follow-up in the Osteoarthritis Initiative (OAI, n=349) and selected car-
tilage maps (using a 3D U-Net as described in 10.1016/j.ocarto.2023.100334) from the last visit with JSN=0 and the first
visit with JSN≥1. Difference maps reflecting the change in cartilage thickness at this transition for the femur and for the tibia
were generated and used as data blocks. Angle-based Joint and Individual Variation Explained (AJIVE) was applied to iden-
tify the modes of variation expressed in 3 data blocks: (i) femoral cartilage change maps (ii) tibial cartilage change maps, and
(iii) baseline clinical and demographic features. We examined how these blocks (different data types) varied together (shared,
or "joint" variation), that may reflect features of early OA (at the transition from JSN=0 to JSN≥1). The modes of variation are
visualized using loadings plots, which show the contribution of each cartilage pixel and of each OAI variable to the mode of
variation (Figure).

Results: This analysis includes n=198 knees (from individuals with a mean age of 63 years, mean BMI of 30 kg/m2, about 1/4

with pain, after excluding outliers and those with missing data), each with (i) 57,117-pixel femoral cartilage change map,
(ii) 56,204-pixel tibial cartilage change map, and (iii) 86 clinical measurements. The top three directions of shared/joint varia-
tion between the three data blocks are discussed below. Shared direction 1 (Column 1 in Figure) reflects overall cartilage
thinning between the transition time points (JSN=0 to JSN≥1). This pattern of overall cartilage loss is associated with poorer
physical health, greater stiffness and disability, more depression, and higher BMI. Shared direction 2 demonstrates an
association with medial-predominant thinning in those with more stiffness (indicated by both WOMAC and force speeds),
higher BMI, poorer physical function and mental health, greater baseline symptoms and disability, alignment, and taking
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more medications. Shared direction 3 shows thinning over the femur with anterior/posterior differential loss in the tibia that
is associated with lower blood pressure, education level, and extension pain but higher stiffness, physical activity, and flexion
contracture.

Conclusion: These results utilize the OAI data in a novel analysis which provides directions of shared variations. There was a
strong association with self-reported (via WOMAC) and functional (via force measures) stiffness in knees that subsequently
transitioned from JSN=0 to JSN≥1, suggesting that stiffness (which is often overlooked or even removed from analyses)
may be an important feature in early structural KOA.

Disclosure: T. Keefe: None; M. Niethammer: None; B. Chen: None; Z. Shen: None; D. Nissman: None; M. Minnig:
None; Y. Golightly: None; J. Marron: None; A. Nelson: None.
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Pirinka Georgiev4, Charmaine Demanuele4, Paul Wacnik4 and Deepak Kumar1, 1Boston University, Boston, MA, 2Boston
University School of Medicine, Boston, MA, 3Boston University School of Public Health, Arlington, MA, 4Pfizer Inc.,
Cambridge, MA
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Background/Purpose: Movement-evoked pain (MEP), i.e., pain that appears with or is made worse by movement, is a
common complaint in people with knee osteoarthritis (OA). MEP is more intense and bothersome than spontaneous pain
and is related to greater disability. However, little is known about whether exercise, the first-line recommendation for manag-
ing chronic pain due to knee OA, can reduce MEP and factors that may predict treatment response. The objectives of this
study were: (1) to investigate the effect of a 12-week exercise-based physical therapy intervention on MEP in people with
knee OA and (2) to examine whether baseline psychological factors and nociceptive dysfunction predict change in MEP.
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Methods: For this study, we used data from a single-arm clinical trial (#NCT04243096) of a 12-week exercise interven-
tion in people with symptomatic knee OA (n = 60, Table 1) with age ≥ 50 and BMI ≤ 40 kg/m2. Participants received
18 sessions (8 via telehealth) of an exercise intervention with a physical therapist over 12 weeks. Our primary outcome
was MEP during functional activities (functional MEP), and secondary outcomes included exercise MEP and knee pain
during nominated activity (PainNA, 0-10 scale) (Figure 1). These outcomes were assessed at baseline, and weeks
6, 12, and 18. At baseline, nociceptive functioning was assessed using quantitative sensory testing that included pres-
sure pain threshold (PPT), mechanical temporal summation (TS), and conditioned pain modulation (CPM). At baseline,
participants also completed Center for Epidemiologic Studies Depression Scale (CES-D), Central Sensitization Inventory
(CSI), and pain catastrophizing scale (PCS; 3-items). Responders were individuals with ≥ 50% improvement in func-
tional MEP from baseline to week 12. The effect of an exercise intervention on MEP from baseline to follow-up was
evaluated with mixed model repeated measures (MMRM) adjusting for age, sex, BMI, and presence of comorbidities.
Log-binomial regression was used to determine whether any baseline measures predicted treatment response based
on functional MEP while adjusting for sex and BMI.
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Results: We observed a significant improvement in all MEP outcomes with exercise at week 6 and week 12 with the
improvements being sustained at week 18 (Figure 2). In our cohort, 63.2% of participants met our definition of
responders based on functional MEP. None of the baseline measures were predictive of treatment response based on
functional MEP.

Conclusion: Participants with symptomatic knee OA undergoing a 12-week exercise intervention demonstrated reductions
in MEP, supporting the use of exercise as a core treatment for this population. Given the lack of a control group, it is possible
that regression to the mean or other factors may have contributed to observed improvements in MEP. While minimal impor-
tant change for functional MEP and exercise MEP is not known, the improvements in PainNA at week 12 were clinically
meaningful. The lack of associations between baseline psychological factors as well as measures of nociceptive function
suggests that exercise may be an effective intervention for MEP, irrespective of alterations in these measures in people with
knee OA.

Disclosure: E. Kim: None; T. Neogi: None; B. Senderling: None; M. Gheller: None; L. Marinko: None; M. LaValley:
None; L. Adamowicz: Pfizer, 3; P. Georgiev: Pfizer, 3, 11; C. Demanuele: Pfizer, 3, 11; P. Wacnik: Pfizer, 11;
D. Kumar: Eli Lilly, 5, Pfizer, 5.
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Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, South Korea
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Background/Purpose: Osteoarthritis (OA) is severe and intractable musculoskeletal disease that eventually leads to joint
failure and pain due to inflammation and joint injury. Mesenchymal stem cells (MSCs) are expected to repair damaged tis-
sues due to their multipotency for differentiation and immunomodulatory properties. MSCs have been the promising treat-
ment source for osteoarthritis. However, few studies reported about outcomes of an intra-articular (IA) injection of
allogenic bone marrow derived MSCs (BM-MSCs). This study aimed to assess the efficacy and safety of a single IA injection
of BM-MSCs for patients with knee OA.

Methods: We performed a randomized, double-blind, placebo-controlled study. Twenty-four knee OA patients were
randomized to receive single IA injection of MSCs (1x108 cells/ 2 mL) or normal saline (2 mL). The change of patient
reported outcome measures (PROMs) including the visual analogue scale (VAS), Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) and Knee Injury and Osteoarthritis Outcome Score (KOOS) after IA injection
were assessed at serial 3, 6, 9, and 12 months from baseline. Furthermore, we performed imaging studies using mag-
netic resonance (MR) with T2 mapping sequences to analyze knee cartilage in all patients at baseline, 3 months, and
12 months.
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Results: A total of twenty-three patients entered the final analysis, with eleven in MSCs treatment group and twelve in con-
trol group. Within group improvement of pain, measured by KOOS and WOMAC, when compared with baseline was statis-
tically significant throughout all time points only in treatment group. Comparison between group differences revealed that
treatment group had significantly more improvement of KOOS pain (23.9±18.3 vs 7.2±15.9, p=0.03) and WOMAC pain
(-5.0±3.6 vs -0.1±5.5, p=0.02) at 9 months compared with control group. However, the superiority was not sustained until
12 months. In comparison of percentage change from baseline, total KOOS in treatment group had improved significantly
compared with control group at 3 and 9months. The analysis of knee cartilage using MR T2mapping revealed that the treat-
ment group exhibited a less sharply increase in mean T2 value compared to the control group. Specifically, the mean differ-
ence of T2 values between baseline and 12 months was found to be significantly different between treatment group and
control group (2.7 ± 13.2 and 5.1 ± 12.8, respectively. p=0.009). Nine patients of treatment group experienced the acute
knee pain and swelling relieved by medical treatment, but there were no serious adverse events in all patients.

Conclusion: An intra-articular injection of allogenic BM-MSCs provided satisfactory pain relief for patients with knee OA
compared to control group at 9 months’ follow-up. Also, comparison of T2 values from MR T2 mapping for cartilage
between two groups showed that IA BM-MSCs could have a preventive effect of OA progression. Further studies with larger
sample size, repetitive injections, and long-term MR follow-up are required.

Table 1. Difference between values in pain index of patient-reported outcome from the baseline to each follow-up visit.

3949



Disclosure: J. Yang: None; B. Lee: None; J. Lee: None; J. Ju: None.

Abstract Number: 1992

Association Between Knee Osteoarthritis Pain and Concomitant Drug
Use: A Post-hoc Analysis of Two Phase 3 Clinical Trials

Claire Miller1, Matthew Baker2, Peter Alexandersen3, Alejandro Mondrag�on1, Ida Sofie Adrian1, Morten Karsdal4, Jeppe
Andersen5 and Asger Bihlet1, 1NBCD, Soeborg, Denmark, 2Stanford University, Menlo Park, CA, 3Sanos Clinics, Gandrup,
Denmark, 4Nordic Bioscience, Herlev, Denmark, 5Sanos Group, Soeborg, Denmark

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1977–1995) Osteoarthritis – Clinical Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Figure 1. Percentage change in index of patient-reported outcome from the baseline to each follow-up visit.

Figure 2. Comparison of T2 values in MR T2 mapping of cartilage at baseline, 3 months, and 12 months after IA injection.
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Background/Purpose: Patients with knee osteoarthritis are often overweight and suffer from comorbidities, which are fre-
quently treated pharmacologically. Our understanding of the potential disease-modifying and/or symptom-modifying effects
of commonly used pharmacological treatments is scarce, but recent studies have indicated beneficial effects of metformin,
antihistamines, and vitamin D. The objective of this analysis was to investigate the effects of commonly used medications on
changes in structural outcomes and WOMAC pain over a two-year period.

Table: Concomitant use and associations with change in WOMAC pain/JSW over 2 year (adjusted for baseline variables)
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Methods: This is a post-hoc analysis of two large phase III trials investigating oral salmon calcitonin in knee OA
(NCT00486434 and NCT00704847). The main inclusion criteria included American College of Rheumatology (ACR) criteria
for diagnosis of knee OA and at least 150 out of 500 mm Western Ontario and McMaster Universities Osteoarthritis
(WOMAC) knee pain at baseline. Eligible participants for the current study had knee x-rays with joint space width (JSW)
and WOMAC pain questionnaires completed at baseline and two-year follow-up. Reported use of concomitant medication
was grouped according to 3rd level ATC codes, and the duration of use was divided into the following categories: 1) no use,
2) 1-49 days, 3) 50-299 days, or 4) more than 300 days. The effects of the 13most used medications on change inWOMAC
pain and change in JSW from baseline to two years was evaluated using ANCOVA analysis, adjusting for baseline variables
of age, sex, body mass index (BMI), and WOMAC pain/JSW.

Results: A total of 2,206 participants were randomized in the trials. A reduction in target knee pain was associated with the
use of metformin, with changes in the WOMAC pain score of -114, -72, -86, and -149 respectively for groups 1-4 (p=0.02),
as well as ACE inhibitors, with changes in the WOMAC pain score of -111, -170, -104, and -136 respectively for groups 1-4
(p=0.001) (Table). Non-steroidal anti-inflammatory drug (NSAID) use was associated with a reduced improvement in pain
over time (p=0.02). As previously reported, associations between the use of vitamin D, antihistamines, and thiazides with
delayed structural progression were significant (p=0.002, p=0.03, and p=0.005, respectively). These findings, however,
did not translate into a significant association with change in pain. Finally, paracetamol use was associated with a significant
reduction in pain in the non-target knee (p=0.03).

Conclusion: Based on this exploratory analysis, commonly used medications in the OA knee population, such as metfor-
min, NSAIDs, antihistamines, ACE inhibitors, vitamin D, and thiazides, may significantly impact structural and symptomatic
changes over time. Further research is needed to substantiate the observed findings and to evaluate the underlying path-
ways that may mediate these associations.

Disclosure: C. Miller: NBCD, 3; M. Baker: Mobility Bio, 8, N�esos, 2; P. Alexandersen: NBCD, 3; A. Mondrag�on:
NBCD, 3; I. Adrian: NBCD, 3;M. Karsdal: Nordic Bioscience, 3, 4, 8; J. Andersen: NBCD, 8; A. Bihlet: NBCD, 8, Nor-
dic Biosciences, 3, 11.

Abstract Number: 1993

Impact of Metabolic Syndrome on Ultrasonographic Findings and Quality
of Life in Patients with Early Osteoarthritis

Maria Fernanda Gonzalez-Hernandez1, Rolando Espinosa-Morales2, Carlos Pineda2, Angelica Peña3, Araceli Bernal1

and Alejandra Alabarda1, 1Instituto Nacional de Rehabilitaci�on "Luis Guillermo Ibarra Ibarra", Mexico City, Mexico,
2Instituto Nacional de Rehabilitacion, Mexico City, Mexico, 3Instituto Mexicano del Seguro Social, Querétaro, Mexico

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1977–1995) Osteoarthritis – Clinical Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Osteoarthritis (OA) is a common disorder with increased incidence with age. Metabolic syndrome
(MS) is frequently associated with OA, although other factors are considered the primary cause of the development of OA,
such as: genetic, inflammatory, neuroendocrine, and mechanical stress. Conventional radiography (CR) is used to diagnose
the changes of knee OA (KOA) (joint space, osteophytes, sclerosis); however early changes are difficult to assess, and few
articles report these abnormalities. Previous research demonstrated a higher sensibility in ultrasonography (US) in detecting
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early abnormalities compared to CR in early knee OA (eKOA). The objective of this study is to estimate the impact of meta-
bolic syndrome in relation to prevalence of US findings and quality of life in patients with eKOA.

Methods: We included patients with eKOA diagnosis from out-patients clinical of rheumatology department, eKOA was
describe as grade I and II by Kellgren and Lawrence scale. We evaluated for presence of metabolic syndrome based of
ATP-III. Using a structured clinical questionnaire, we recorded epidemiologic data. Quality of life and joint functionality was
evaluated with Lequesne index, EQ-5D and WOMAC. Patients were divided in two groups: eKOA with and without
MS. An US was performed in each patient, structural changes in eKOA we evaluated was based in the OMERACT defini-
tions. The structures evaluated include medial superior and lateral recess, anserine and infrapatellar bursitis, medial and lat-
eral meniscus extrusion were scanned in each knee.

Statistical Analysis. Descriptive analysis of variables was done. In order to compare two variables, we used bivariate analysis,
using t-student, Wilcoxon test, chi2

Results: We include 154 patients, female 132 patients (85.7%) vs. 22 men (14.3%). 51 (33%) patients with MS
vs. 108 (67 %) without MS; of MS patients there were 9 (41%) men vs. 42 (59%) women (p=0.402). Median age of females
was 47.03 ± 6.85 vs. 46 ± 7.43 in males (p=0.519). The patient with MS realized less physical activity compared with

Ultrasound findings on metabolic syndrome and OA patients
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patients without MS. 78.2 % without MS vs. 21.8% (p=0.02). The patient with MS reported some comorbidities: Diabetes
Mellitus 38.46%, hypertension 42.1%, hypothyroidism 7.69% and others 13.73% vs patients without MS: Diabetes Mellitus
10.71%, hypertension 17.86 %, dyslipidemia 7.14, venous insufficiency 46.43%, other 17.86 (p=0.003). We found statisti-
cal significance in the metabolic syndrome group finding synovitis in medial superior recess of the right knee (p =0.031) and
Doppler activity in lateral recess of right knee (p=0.05), without significance in the presence of osteophytes. Quality of life and
functionality we did not find statistical significance. (Table 1)

Conclusion: Patients with eKOA have a good QofL. The ultrasound could have an important role in eKOA to find risk factors
of progression and phenotypes. There are increased prevalence of risk factors in MS patients.

Disclosure: M. Gonzalez-Hernandez: None; R. Espinosa-Morales: None; C. Pineda: None; A. Peña: None;
A. Bernal: None; A. Alabarda: None.
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Background/Purpose: Lower back pain (LBP) and osteoarthritis (OA) are the most frequent musculoskeletal disorders in
the general population significantly impacting patients’ quality of life. An adequate pain management is key. General practi-
tioners (GPs) are the front-line decision-makers in the French primary care system. In France, paracetamol remains a first-
line analgesic in LBP and OA, according to the national guidelines. Few data on the real-world paracetamol prescriptions
in LBP and OA are available.

Methods: This observational retrospective cohort study using the IQVIA electronic medical records database aimed to identify
the paracetamol prescription patterns in patients with LBP and OA in real-world GP practice. Prescription data of approxi-
mately 1,200 GPs and27,559 patients were analyzed. Patients aged more than 18 years old with a registered diagnosis of
LBP and OA and a paracetamol prescription during a GP consultation over a 10-month period were included in the analyses.

Results: A total of 18,677 LBP and 8,882 OA patients were included. In more than 90% of these patients, the paracetamol
prescriptions were not preceded by any other analgesic for the same diagnosis within the previous month. Paracetamol was
mainly prescribed alone (57% LBP, 78% OA). The most frequent associations were NSAIDs and grade II analgesics. Fewer
NSAID prescriptions were observed in older patients and in patients with hypertension, heart failure and renal insufficiency in
both LBP and OA. Treatment discontinuation at Month 1 was the most frequent event (67% LBP and 52% OA). In case of
treatment restart, paracetamol was prescribed again in 57% LBP and 81% OA patients. At Month 3, 78% LBP and 71%
OA patients discontinued treatment.
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Conclusion: Paracetamol remains a pivotal analgesic prescribed first line in both LBP and OA from the time of initiation and
during follow-up. It is the treatment of a given acute painful episode, with high proportion of treatment discontinuations after
a short treatment duration. It is the analgesic of choice for recurrent pain and a satisfactory option for physicians in managing
older patients and patients with comorbidities and risk factors.

Proportion of patients receiving paracetamol alone or in association based on age and comorbidities

Index treatment modification in patients with common low back pain and osteoarthritis

Paracetamol initiation at index date in patients with common low back pain and osteoarthritis
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Background/Purpose: The Flare-OA is a recently developed self-reported questionnaire to assess the occurrence and
severity of flares in knee and hip osteoarthritis (OA). It evaluates five aspects (pain, swelling, stiffness, consequences of
symptoms, and psychological) of flare. This study aimed to translate and cross-culturally adapt the Flare-OA and its short
forms using classical psychometric analysis methods in a Turkish population.

Methods: The French/English version of the questionnaire was cross-culturally adapted and translated into Turkish follow-
ing an established forward–backward translation procedure. The Turkish version was checked by an expert committee for
translation understandability, interpretation, and cultural relevance with ten patients (Face validity). Patients who were≥45 -
years of age with clinical and radiological OA of the knee or hip, according to ACR criteria were included. The Flare OA scale
consists of 33 items and has been reduced to 19 items by factor analysis and content approach. Further work with the
Rasch analysis allowed to refine and shorten the questionnaire to a 16-item version with a satisfactory interval scale. The reli-
ability of Flare-OA was assessed by internal consistency (Cronbach’s alpha coefficient) and test-retest reliability at 15 days in
patients without change. The sensitivity to change was assessed by standardized response mean (SRM) in those reporting
change over the period. The convergent validity was assessed by the correlation of the Flare-OA with the Hip Disability and
Osteoarthritis Outcome score (HOOS), Knee Injury and Osteoarthritis Outcome Score (KOOS), and the Mini Osteoarthritis
Knee and Hip Quality of Life Questionnaire (Mini-OAKHQOL).

Results: A total of 185 (71.9% females) patients with a mean age of 63.2 (SD:9.1) years participated. One hundred-sixty
(86.5%) of the patients had knee OA, 25(13.5%) had hip OA, and 70 (37.8%) had experienced worsening of the knee or
hip OA during the last four weeks. The confirmatory factor analysis found the model with 19 items acceptable
(RMSEA=0.08; SRMR=0.05; and CFI=0.95). Cronbach’s alpha coefficient was 0.987 (95% CI:0.984-0.990) for 33-item,
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0.978 (95% CI:0.973-0.982) for 19-item, and 0.972 (95% CI:0.966-0.978) for 16-item. The intraclass correlation coefficient
was 0.913 (95% CI:0.868-0.943), 0.915 (95% CI:0.870-0.944), and 0.912 (95% CI:0.866-0.943) in 79 patients for the test–
retest reliability of the 33, 19, and 16 items, respectively. Sensitivity to change (n=89) was good in 9 patients with flare
improvement [SRM 1.2 (95% CI:0.6–1.7), 1 (95% CI:0.5–1.4, and 1 (95% CI:0.5–1.5); 33, 19, and 16 items, respectively]
over the period. The discriminant validity was evidenced by a significant score difference [36.2 (95% CI:29.9-42.6), 36.6
(95% CI:30.2-43.0), and 36.7 (95% CI:30.3-43.0)]for 33, 19, and 16 items, respectively between patients with and without
flare. Pearson’s correlation coefficients of the questionnaire with the other parameters for construct validity are represented
in Table.

Conclusion: This study demonstrated that all the 33, 19, and 16-items Turkish versions of the Flare OA questionnaire are
reliable and valid tools for assessing flaring in patients with knee and hip OA.

Disclosure: M. Duruöz: None; H. Gezer: None; J. Epstein: None; M. Soudant: None; F. Guillemin: None.
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Karla Miller1, Melissa Steffen2, Kimberly McCoy2, Michelle Mengeling2, Heather Davila2, Shylo Wardyn2 and Samantha
Solimeo2, 1University of Utah School of Medicine, Salt Lake City, UT, 2Department of Veterans Affairs, Iowa City VA HCS,
Iowa City, IA
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Table. Pearson’s correlation coefficients of the Flare-OA questionnaire with the other parameters for construct validity
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Background/Purpose: Dual-energy x-ray absorptiometry (DXA) is an important tool to identify Veterans with osteoporosis,
assess fracture risk, and monitor treatment response. Variability in DXA acquisition, analysis, interpretation, and reporting is
common despite existing best practice guidelines, and can adversely impact the information communicated to the ordering
provider. The purpose of this quality improvement study was to evaluate the processes for national VA DXA reporting. This
project was part of a larger evaluation to understand access to and quality of DXA services in the VA.

Methods: A work group of radiologists, nuclear medicine physicians, social scientists, endocrinologists, and rheumatolo-
gists were convened to develop a national bone densitometry survey. Through an iterative process, the group drafted
domains, then identified topics and developed questions for each domain. The DXA reporting domain evaluated information
typically included on DXA reports received by the ordering VA provider and time spent creating the reports. This study was
reviewed by the Iowa City VA Research and Development Office. Survey invitations were emailed to personnel involved in
DXA acquisition and interpretation at 178 facilities. Staff were given 60 days to complete the survey.

Results: Fifty-six of 178 sites (31%) completed information on data elements included in a standard DXA report. Most
reports provided information on age (n=43,77%), DXA manufacturer and model (n=39,70%), and indication for DXA
(n=37, 66%), while few routinely reported study limitations (n=28,50%), acquisition errors (n=22,39%), menopausal status
(n=18,32%), and relevant medications (n=17,30%).DXA report elements used in clinical decision-making varied with most
sites reporting T-scores at all measured sites (n=46,82%), impression (n=46,82%), bone mineral density (BMD) in g/cm2
(n=43,77%), and FRAX® (n=38,68%).Some sites reported Z-scores (n=34,61%), percent change in BMD on repeat DXA
(n=31,55%), and least significant change (n=22,39%), while few reported trabecular bone score (n=11,20%), lowest
T-score only (n=11,20%), and Osteoporosis Self-assessment Tool scores (n=9,16%).Few sites provided guiding recom-
mendations beyond the DXA impression such as considering medications to reduce bone loss (n=7,13%), evaluation for

Information Routinely Included on DXA Reports (n=56)
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secondary causes of osteoporosis (n=9,16%), or when to repeat DXA (n=11,20%).Nearly a third of sites (n=16,29%) indi-
cated that DXA reports requires a "good amount" or "a lot" of time to prepare.

Conclusion: There is significant variability in the degree to which DXA facilities follow best practice standards for DXA
reports, even in an integrated healthcare system. Most VA DXA reports include basic information for clinical decision-
making, but many do not routinely provide elements important to interpretation of the report and clinical care guidance.

Information Routinely Included on DXA Reports

Perceived Effort Associated with Preparing a DXA Report
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Many DXA sites report substantial effort is needed by diagnosticians to prepare DXA reports. This study uses self-reported
data and is limited by number of respondents. Our results will be used to facilitate improvement in DXA reporting quality
across radiology and specialty care services in the VA.

Disclosure: K. Miller: None; M. Steffen: None; K. McCoy: None; M. Mengeling: None; H. Davila: None; S. Wardyn:
None; S. Solimeo: None.
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Technology; MEDICAL PLUS sro, Brno, Czech Republic, 7OsteoMedic sc A Racewicz J Supronik, Bialystok, Poland, 8Affidea
Praha, s.r.o.; Faculty of Medicine in Hradec Kralove, Charles University, Prague; Hradec Kralove, Czech Republic, 9ETG
Warszawa, Warszawa, Poland, 10Yeouido ST. Mary’s Hospital, Seoul, South Korea, 11JSC Saules seimos medicinos
centras, Kaunas, Lithuania, 12Samsung Bioepis, Incheon, South Korea

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: (1996–2018) Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: SB16 is a human monoclonal antibody to the receptor activator of nuclear factor κΒ ligand that has
been developed as a proposed biosimilar to reference denosumab (brand name: Prolia, DEN hereafter). This Phase III study
was a randomized double-blind study to compare efficacy, safety, pharmacokinetics (PK), pharmacodynamics (PD) and
immunogenicity of SB16 with DEN in postmenopausal osteoporosis (PMO) patients (NCT04664959). Results up to Month
12 are presented here.

Methods: PMO patients were randomized in a 1:1 ratio to receive either 60 mg of SB16 or DEN subcutaneously at Month
0, Month 6, and Month 12. At Month 12, patients in DEN were re-randomized in a 1:1 ratio to switch to SB16 or maintain
DEN. The primary endpoint was percent (%) change from baseline in lumbar spine bone mineral density (BMD) at Month
12. Equivalence between SB16 and DEN was declared if the 95% confidence interval (CI) of Least Squares Means
(LSMeans) difference of % change in lumbar spine BMD at Month 12 was within the pre-defined equivalence margin. Other
secondary efficacy, PD (serum C-telopeptide of type I collagen [CTX] and procollagen type I N-terminal propeptide [P1NP]),
PK and safety endpoints were also measured.

Results: Among 457 patients, 225 patients were randomized to SB16 and 232 patients to DEN. Baseline characteristics
were comparable between SB16 and DEN. The mean % change from baseline in lumbar spine BMD at Month
12 was5.6% and 5.3% in SB16 and DEN, respectively (Figure 1), and the difference in LSMeans % was 0.39, 95%CI
[−0.36, 1.13] for the per-protocol set, and 0.33, 90%CI [−0.25, 0.91] for the full analysis set, both within the pre-defined
equivalence margin. The mean % change from baseline in total hip BMD at Month 12 was 3.5% and 3.2% in SB16 and
DEN, respectively. The mean % change from baseline in femoral neck BMD at Month 12 was 2.8% and 2.3% in SB16
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and DEN, respectively. The incidence and distribution of adverse events were comparable between SB16 and DEN up to
Month 12. Serum CTX, P1NP and denosumab concentrations were comparable between SB16 and DEN up to Month
12. The median % change from baseline in serum CTX concentration over time was a decrease of at least 50% at all time
points. Only 3 subjects (1 in SB16 and 2 in DEN) had non-neutralizing anti-drug antibodies.

Conclusion: This study demonstrated biosimilarity of SB16 to DEN through equivalent efficacy and comparable PD, PK,
immunogenicity and safety up to Month 12.

Disclosure: R. Eastell: Alexion, 5, 6, Amgen, 6, Biocon, 2, CL Bio, 2, 5, Immunodiagnostic Systems, 2, 5, Pharmacos-
mos, 6, Samsung Bioepis, 2, Sandoz, 2, Takeda, 2, UCB, 6; B. Langdahl: Amgen, 6, Astellas, 6, AstraZeneca,
6, Gedeon-Richter, 6, Novo Nordic Foundation, 5, Samsung Bioepis, 2, 5, 6, UCB, 1, 6; Y. Chung: Samsung Bioepis,
2, 5; R. Plebanski: Samsung Bioepis, 5; E. Czerwinski: Samsung Bioepis, 5; E. Dokoupilova: AbbVie/Abbott, 5, Eli
Lilly, 5, Galapagos NV, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hexal, 5, Janssen, 5, Novartis, 5, Pfizer, 5, Samsung
Bioepis, 5, Sanofi, 5, UCB, 5; J. Supronik: Samsung Bioepis, 5; J. Rosa: Samsung Bioepis, 5; A. Rowi�nska-Osuch:
Samsung Bioepis, 5; K. Baek: Samsung Bioepis, 5; A. Urboniene: Samsung Bioepis, 5; S. Ahn: Samsung Bioepis,
3; Y. Rho: Samsung Bioepis, 3; J. Ban: Samsung Bioepis, 3.

Abstract Number: 1998

How to Tailor Osteoporosis Therapies in Patients with Advanced Liver
Disease? Variations of Renal Function by Creatinine and Cystatin C

Cristina Rodríguez-Alvear1, Mª Carmen L�opez-Gonz�alez2, Elisabet Perea-Martínez3, Antonio Avilés-Hern�andez3,
Eduardo Garín Cascales3, Nuria Buendía S�anchez3, Irene Calabuig-Sais1, Pilar Bernabeu-Gonz�alvez3, Agustín Martínez-
Sanchís1, Joaquim Esteve-Vives3, PALOMA VELA4, Cayetano Miralles Maci�a3, Vega Jovani5 and Mariano Andrés1, 1Dr
Balmis Alicante General University Hospital-ISABIAL, Alicante, Spain, 2General University Hospital Dr. Balmis, Alacante,
Spain, 3General University Hospital Dr. Balmis, Alicante, Spain, 4Rheumatology, Hospital General Universitario Alicante,
Alicante, Spain, 5Department of Rheumatology, Hospital General Universitario Dr. Balmis, Alicante, Spain

Figure 1. Mean Percent (%) Change from Baseline in Lumbar Spine BMD up to Month 12 (Full Analysis Set)
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Background/Purpose: Rapid bone loss and increased fractures have been described after liver transplantation. Bisphos-
phonates are restricted in patients with significant kidney disease, as the drugs are excreted by the urine. Evaluating renal
function in patients with advanced liver cirrhosis can be challenging and underestimated by standard methods, and this
issue may impact the choice of the anti-osteoporosis (OP) agent.

This study analyses variations in renal function across different glomerular filtration rate (GFR) equations in patients with
advanced liver disease included in a pre-transplantation assessment to tailor the use of anti-OP agents.

Methods: A descriptive cross-sectional study of patients from a tertiary center selected for a assessment before liver transplan-
tation from February 2019 to December 2022. Sex, age, ethnicity, and serum creatinine and cystatin C (a more sensitive marker
than creatinine for estimating GFR in patients with cirrhosis) levels are collected. The indication for anti-OP treatment is estab-
lished in the presence of T< -1.0 by densitometry (DXA), vertebral radiographic wedging, or a history of a fragility fracture. GFR
adjusted by creatinine, cystatin C, and creatinine-cystatin C was calculated using the online calculation tool MediCalc. Results
are later categorized as below or above 30ml/min2 (usual cut-off to contraindicate the use of bisphosphonates), finally compar-
ing the rate of patients with GFR < 30ml/min across three methods. A descriptive study is presented. Comparisons of variables
are performed by Fisher’s exact test, and P-values of < 0.05 are considered statistically significant.

Results: A total of 162 patients (75.9%men) were included, all Caucasian, with a mean age of 60 years (SD 7.6) and a mean
BMI of 27.9 (SD 4.9). Seventy-six percent (n=120) were candidates for anti-OP therapy, and 68.5% (n=111) ultimately
received it (88% bisphosphonates, 11% denosumab, and 1% teriparatide). Three percent (n=5) presented a fragility frac-
ture, and 9.5% (n=17) showed a radiographic vertebral fracture. Fifty-one percent (n=80) had osteopenia, and 22.9%
(n=36) had osteoporosis at DXA scans. Regarding renal function, mean serum creatinine and cystatin C levels were 0.99
mg/dl (SD 1) and 1.7 mg/L (SD 1), respectively. The mean estimated GFR levels using creatinine, cystatin C and
creatinine-cystatin were 87 ml/min (SD 24.8), 49.3 (SD 23.4), and 63.9 (SD 23.3), respectively. The percentage of patients
with GFR < 30ml/min was 1.9% if measured by creatinine, 20.5% by cystatin, and 5.6% by creatinine-cystatin (figure 1). Dif-
ferences between rates were statistically significant. In this sense, anti-OP therapy was tailored accordingly in 12 patients
(10.9%) with treatment indication, using denosumab instead of bisphosphonates.

Conclusion: In a setting of advanced liver disease eligible for transplantation, renal function estimates significantly varied
depending on the GFR equation used, thus largely modifying the rates of patients with a contraindication for using bisphos-
phonates, despite the high fracture risk. Further studies are necessary to establish the best method to assess renal function
in advanced liver disease patients to tailor anti-OP strategies.

Figure 1. Patients with GFR <30 ml/min by different equations
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Disclosure: C. Rodríguez-Alvear: None; M. L�opez-Gonz�alez: None; E. Perea-Martínez: None; A. Avilés-Hern�an-
dez: None; E. Garín Cascales: None; N. Buendía S�anchez: None; I. Calabuig-Sais: None; P. Bernabeu-Gonz�alvez:
None; A. Martínez-Sanchís: None; J. Esteve-Vives: None; P. VELA: AbbVie/Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6,
GlaxoSmithKlein(GSK), 6, Novartis, 5, Pfizer, 5; C. Miralles Maci�a: None; V. Jovani: None; M. Andrés: None.
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One-year Incidence of Clinical Fragility Fractures After Implementing an
Osteoporosis Care Protocol in Patients Eligible for Liver Transplantation

Cristina Rodríguez-Alvear1, Mª Carmen L�opez-Gonz�alez2, Elisabet Perea-Martínez3, Antonio Avilés-Hern�andez3, Irene
Calabuig-Sais1, Maria-Luisa Peral-Garrido4, Pilar Bernabeu-Gonz�alvez3, Agustín Martínez-Sanchís1, Joaquim Esteve-
Vives3, PALOMA VELA5, Cayetano Miralles Maci�a3, Vega Jovani6 and Mariano Andrés1, 1Dr Balmis Alicante General
University Hospital-ISABIAL, Alicante, Spain, 2General University Hospital Dr. Balmis, Alacante, Spain, 3General
University Hospital Dr. Balmis, Alicante, Spain, 4Vinalop�o University Hospital, Novelda, Spain, 5Rheumatology, Hospital
General Universitario Alicante, Alicante, Spain, 6Department of Rheumatology, Hospital General Universitario
Dr. Balmis, Alicante, Spain
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Background/Purpose: In solid organ transplantation, liver transplants are among those most frequently associated with the
development of low bone mass, which occurs in up to 85% of patients. The estimated incidence of fractures in the post-
transplant period, especially in the first six months, ranges from 17% to 65%. However, this can drop to as low as 3.5% after
establishing a fracture prevention protocol. In 2019, our center developed an action plan for preventing osteoporotic frac-
tures in the post-transplant period. In a previous report, we observed that 77.3% of liver transplant recipients were candi-
dates to start anti-osteoporosis treatment at the baseline evaluation.

The aim is to estimate the incidence of clinical fragility fractures in patients included in the pre-liver transplant study one year
after the baseline evaluation of their bone health.

Methods: In this prospective cohort study, the incidence of clinical fragility fractures was analyzed one year after a multidis-
ciplinary pre-liver transplant assessment in a tertiary academic center in Spain. The study included patients who underwent
an initial study from February 2019 to December 2021, underwent liver transplantation and had complete follow-up at one

Table 1. Characteristics of patients with clinical fragility fractures in the year following liver transplant
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year. The indication for anti-osteoporotic treatment at baseline was defined as bone densitometry with a T SCORE value of
less than −1, vertebral wedging assessed by X-ray, or fragility fracture. During the annual follow-up visits, patients were
examined for clinical fragility fracture. This descriptive study shows the cumulative incidence at one year and its 95% confi-
dence interval (CI).

Results:Of the 162 patients who underwent the initial evaluation, 79 (48.8%) received a liver transplant and had a full follow-up
at one year. Three-quarters of the sample were men, with a mean age of 60 years (standard deviation [SD] 7.5) and a mean
body mass index (BMI) of 28.24 kg/m2 (SD 4.35). Most (73.4%) were smokers, and 67% were moderate or heavy drinkers.
At baseline, 2.5% (n=2) presented a fragility fracture, and 7.6% (n=6) a vertebral fracture as assessed by X-ray. Half (50.6%,
n=40) presented osteopenia, and 21.5% (n=17) osteoporosis. Anti-osteoporosis therapy was indicated in 74.7% (n=59) and
administered in 69.7% (n=55), consisting of bisphosphonates (92.7%) or denosumab (7.3%). Of the total liver transplant recip-
ients with follow-up at one year, 4 experienced a clinical fracture (cumulative incidence 5%, 95% CI 1.9-12.3%; Table 1).

Conclusion: After establishing a protocol for preventing fractures in patients who are candidates for liver transplantation, the rate
of post-transplant fractures was lower than in the historical series and comparable to another series with pre-transplant care.

Disclosure: C. Rodríguez-Alvear: None; M. L�opez-Gonz�alez: None; E. Perea-Martínez: None; A. Avilés-Hern�an-
dez: None; I. Calabuig-Sais: None; M. Peral-Garrido: None; P. Bernabeu-Gonz�alvez: None; A. Martínez-Sanchís:
None; J. Esteve-Vives: None; P. VELA: AbbVie/Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK),
6, Novartis, 5, Pfizer, 5; C. Miralles Maci�a: None; V. Jovani: None; M. Andrés: None.
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Rheumatology, Department of Internal Medicine, Toho University School of Medicine, Ota-ku, Japan, 2Division of
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Rheumatology, Department of Internal Medicine, Toho University School of Medicine, Tokyo, Japan
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Background/Purpose: Glucocorticoids are widely used to treat a variety of diseases, including rheumatic diseases.
Although glucocorticoids improve the outcome for these diseases, various side effects of long-term treatment, such as oste-
oporosis, have become an important problem. Although the effects of glucocorticoids on bone metabolism remain unclear,
Wnt signaling is now known to be involved in bone formation and resorption. We previously found that glucocorticoid ther-
apy caused increase serum sclerostin, which inhibits Wnt signaling, and decrease Wnt3a, suggesting that suppression of
Wnt/β-catenin signaling pathway might contribute glucocorticoid-induced osteoporosis (GIO). Therefore, inhibition of scler-
ostin could be a treatment for GIO. Romosozumab (ROMO) is a monoclonal antibody against sclerostin. Efficacy of ROMO in
patients with postmenopausal osteoporosis and men with osteoporosis has been demonstrated in clinical trials. However,
the effectiveness of ROMO in GIO is not clear. The purpose of this study was to evaluate the efficacy of ROMO compared
to existing therapy by measuring bone mineral density (BMD) in patients recently initiated on glucocorticoid therapy.
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Methods: This is a randomized, prospective, interventional study. Patients with rheumatic diseases who had not previously
received osteoporosis treatment and were newly treated with prednisolone (PSL) 15 mg/day or more were randomly
assigned to receive either ROMO, denosumab (DMAb), or bisphosphonate (BP). They were stratified at randomization
according to age, sex, dose of PSL and T-scores of the lumbar spine or femoral neck. We measured BMD of the lumbar
spine (L2-L4) and femoral neck at 0, 6, 12 months and serum bone turnover markers at 0, 3, 6, 9 and 12 months after initi-
ation of glucocorticoid therapy.

Results: Ten patients were assigned to the ROMO group, 14 to the DMAb group, and 14 to the BP group. Base line data
were shown in Table 1. The mean percent change of lumbar spine BMD from baseline at 12 months was greatest for the
ROMO group among the three groups (ROMO; 5.7 ± 9.8%, DMAb; 5.2 ± 6.0%, BP; 0.5 ± 5.1%) (Figure 1). The mean
change of femoral neck BMD at 12 months was greatest for the DMAb group (ROMO; -2.2 ± 6.0%, DMAb; 2.1 ± 3.7%,
BP; -2.9 ± 5.8%). Serum bone alkaline phosphatase (BAP) level, a marker of bone formation, slightly increased in the ROMO
group, but decreased in the DMAb group (Figure 2). Serum N-terminal propeptide of type I procollagen (P1NP) and osteo-
calcin (OC), other bone formation markers, decreased in all three groups, but the change was smaller in the ROMO group.
Serum bone resorption markers, N-telopeptide crosslinked of type I collagen (NTX) and tartrate-resistant acid phosphatase
isoform 5b (TRACP-5b) decreased in all groups. Urine pentosidine, bone matrix-related marker, decreased in all groups.

Conclusion: Even under treatment with PSL, patients treated with ROMO had increased lumbar spine BMD, but not femo-
ral neck BMD, compared to patients receiving existing osteoporosis treatment with DMAb or BP. This is the first study to
analyze the effect of ROMO on GIO, but further validation in a large number of cases is needed.

Demographics and clinical data at baseline of the study population
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Disclosure: M. Kawazoe: Asahi Kasei Pharma Corp, 6, AstraZeneca, 6, Ayumi Pharmaceutical Corporation,
6, GlaxoSmithKlein(GSK), 6; K. Kaneko: AbbVie/Abbott, 6, AstraZeneca, 6, Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 6, Eli Lilly, 6, Gilead, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Novartis, 6, Pfizer, 6, UCB, 6;
S. Masuoka: None; S. yamada: None; Z. Yamada: Janssen, 6; S. Muraoka: None; K. Furukawa: None; H. Sato:
None; E. Watanabe: GlaxoSmithKlein(GSK), 5; K. Koshiba: None; I. Irita: None; M. Kanaji: None; T. Nanki: AbbVie
GK, 5, 6, Asahikasei Pharma Corp., 5, 6, Astellas Pharma Inc., 6, AstraZeneca K.K., 6, Ayumi Pharmaceutical Co.,
5, 6, Bristol-Myers Squibb K.K., 5, Chugai Pharmaceutical Co., 2, 5, 6, Eisai Co.,Ltd., 5, 6, Eli Lilly Japan K.K., 5, 6,
GlaxoSmithKline plc., 6, Janssen Pharmaceutical K.K., 6, Mitsubishi-Tanabe Pharma Co., 5, 6, Mochida Pharmaceuti-
cal Co., Ltd., 5, 6, Nippon Boehringer Ingelheim Co., Ltd., 5, 6, Nippon Kayaku Co., Ltd., 5, Ono Pharmaceutical Co.,
Ltd., 5, 6, Pfizer Japan Inc., 6, Shionogi & Co., Ltd., 5, Taisho Pharmaceutical Co.,Ltd., 5, Takeda Pharmaceutical
Co., Ltd., 6, Teijin Pharma Ltd., 5, UCB Japan Co. Ltd., 1, 6.

Percent change of BMD in lumbar spine and femoral neck

Serum levels of BAP, P1NP, OC, NTX and TRACP-5b, and urine pentosidine
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Cory Perugino1, John Stone4 and Yasmin Hernandez-Barco1, 1Massachusetts General Hospital, Boston, MA,
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Background/Purpose: Metabolic bone disease (MBD), including osteopenia and osteoporosis, is common in patients
with inflammatory disorders, due to disease factors and glucocorticoid (GC) use, and in those with chronic pancreatitis,
due to exocrine pancreatic insufficiency (EPI). IgG4-related disease (IgG4-RD) is a systemic immune-mediated disease
that commonly causes autoimmune pancreatitis (AIP) and resultant EPI. We aimed to evaluate the screening frequency
and prevalence of MBD in a large single-center cohort of patients with IgG4-RD, comparing those with and
without AIP.

Methods: We retrospectively assessed for the presence of MBD and associated risk factors and treatments in all patients
who met ACR/EULAR Classification Criteria for IgG4-RD in our cohort using two parallel study designs. First, we conducted
a chart review and extracted details on risk factors, screening frequencies, prevalence, and treatment of MBD. We limited
the chart review to patients who have close follow-up in our system, defined as 1) primary care provider (PCP) in the system
with ≥ 1 visit with the PCP in the previous year; or 2) ≥ 2 years of follow-up, ≥ 3 total visits in our system in the last year, and
≥ 1 visit with a non-rheumatology provider in our system in the last year. Second, we sent surveys to all living subjects in our
cohort with up-to-date contact information and collected patient-reported data on MBD prevalence, risk factors, screening,
and treatment. Unpaired T tests and Chi-square tests were used to compare continuous and categorical variables, respec-
tively, between patients with and without AIP.

Results: 70 subjects (n=17 with AIP and n=53 without) met inclusion criteria for the chart review. Demographics and data on
MBD, extracted from chart review, are summarized in Table 1. Subjects with AIP had a significantly lower mean BMI than
those without. Otherwise, risk factors and MBD characteristics were similar between the two groups. Mean age was
66 years. Dual-energy X-ray absorptiometry (DXA) scans were performed in 24 (34%), and 21 subjects (30%) met World
Health Organization criteria for osteoporosis or osteopenia.

Of 278 patient surveys distributed, 117 (42%) were completed (49 with AIP and 68 without). In the patient-reported data,
weight was significantly lower in subjects with AIP, but other demographics and MBD risk factors were similar (Table 2).
73 subjects (62%) reported ≥ 3 months of cumulative GC exposure, yet only 44 (38%) had a DXA recorded. Moreover,
20 subjects (17%) reported receiving a diagnosis of MBD requiring pharmacologic intervention, yet 10 (9%) reported taking
medication for MBD.

Conclusion: MBD and associated risk factors are common in patients with IgG4-RD. Although our study was underpow-
ered to detect between-group differences, patients with AIP had lower weight and BMI than those without, emphasizing that
this population may be at higher risk for MBD due to EPI. Despite high rates of MBD risk factors, DXA screening frequency
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was low, and patient-reported prescriptions and adherence to pharmacologic treatment were low. These results highlight
the need for clinicians to consider MBD when managing patients with IgG4-RD. Further studies are warranted to better
define and address the burden of MBD in this population.

Risk factors and characteristics of metabolic bone disease by chart review. BMI: body mass index, PPIs: proton pump inhibitors, AIP: autoimmune
pancreatitis, DXA: dual-energy X-ray absorptiometry, MBD: metabolic bone disease.

3968



Disclosure: G. Katz: None; A. McMahon: None; G. McMahon: None; I. Jha: None; M. Bolster: American Board of
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Patient-reported demographics and metabolic bone disease risk factors in patients with IgG4-related disease with and without autoimmune pan-
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Patient-reported prevalence and treatment of metabolic bone disease in patients with IgG4-RD with and without autoimmune pancreatitis. AIP:
autoimmune pancreatitis, MBD: metabolic bone disease, DXA: dual-energy X-ray absorptiometry.
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Background/Purpose: Patients with multiple previous fractures are at very high risk of subsequent fractures. Common
treatment strategies for these patients include generic alendronate (ALN) monotherapy or sequential therapy with an ana-
bolic agent first (such as abaloparatide [ABL] or teriparatide [TPTD]) followed by generic ALN. Due to mounting pressure
on healthcare systems, cost-effectiveness analyses are increasingly important to support decision makers in efficient health-
care resource allocation. This study was designed to evaluate the cost-effectiveness of sequential treatment with ABL fol-
lowed by ALN compared to relevant alternative strategies in women and men with two previous fractures in the
United States (US).

Methods: A lifetime microsimulation model estimated the US healthcare costs (in 2022 dollars) and quality-adjusted life
years (QALYs) associated with sequential ABL/ALN and three relevant comparators: (1) a similar sequence beginning with
unbranded TPTD; (2) generic ALN monotherapy; and (3) no treatment, which must be included as a comparator as many
patients at very high fracture risk do not receive an osteoporosis medication. The analyses were conducted in men and
women aged 50 to 90 years with two previous fractures and densitometric osteoporosis (bone mineral density T-score
≤−2.5). Sequential ABL/ALN is considered dominant if it is associated with more QALYs for lower costs than the comparator
strategy, and is cost-effective if the cost per QALY gained falls below the US cost-effectiveness threshold of $150,000 per
QALY gained. Various scenarios and sensitivity analyses were conducted to investigate uncertainty, including analyses on
gender, age (50-90 years), and site of previous fractures.

Results: In both US women and men aged 50-90 years, sequential ABL/ALN was dominant compared to sequential
unbranded TPTD/ALN. The costs per QALY gained of sequential ABL/ALN compared to no treatment were below the
cost-effectiveness threshold in men aged ≥50 years with two previous fractures, in women aged ≥55 years with two pre-
vious fractures, and those aged ≥50 years with history of hip or vertebral fracture. When compared to ALN monotherapy,
the costs per QALY gained of sequential ABL/ALN were estimated at $82,288 and $111,584 in men and women aged
70 years with two previous fractures, respectively. These numbers decreased to $35,283 and $66,707 with history of
hip fracture. Sequential ABL/ALN was further cost-effective in men ≥50 years with two previous fractures, in women
≥55 years with two previous fractures including a hip or vertebral fracture, and in women ≥65 years for other types of
fractures.
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Conclusion: Sequential ABL/ALN is dominant in all analyses completed compared to unbranded TPTD/ALN and is cost-
effective compared to generic ALN monotherapy in men aged ≥50 years, in women aged ≥55 years with history of hip or
vertebral fracture, and in women aged ≥65 years with other fracture types.

Disclosure: M. Hiligsmann: Amgen, 5, IBSA, 6, Mylan Pharmaceuticals, 6, Radius Health, Inc., 5, UCB, 2;
S. Silverman: Amgen, 2, 5, Radius Health, Inc, 2, 5; A. Singer: Agnovos, 2, Amgen, 2, 6, Radius Health, Inc, 2, 6,
Radius Health, Inc., 5, UCB, 2, 5; Y. Wang: Radius Health, Inc, 3; L. Pearman: Radius Health, Inc, 3; J. Caminis:
Radius Health, Inc, 12, Former Employee; J. Reginster: CNIEL, 5, 6, Dairy Research Council, 6, IBSA-Genevrier, 2, 5,
6, Mylan, 5, 6, Pierre Fabre, 1, Radius Health, Inc, 2, 5, 5, Teva, 2, 6.

Abstract Number: 2003

Effects of Abaloparatide on Cortical and Trabecular Compartments by
3D-DXA in Men with Osteoporosis

Ruban Dhaliwal1, John Boxberger2, Yamei Wang2, Bruce Mitlak2, Ludovic Humbert3 and Neil Binkley4, 1Massachusetts
General Hospital, Boston, MA, 2Radius Health, Inc., Boston, MA, 33D-Shaper Medical, Barcelona, Spain, 4University of
Wisconsin Osteoporosis Clinical Research Program, Madison, WI
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Background/Purpose: Abaloparatide (ABL) increases BMD in men with osteoporosis. In the Abaloparatide for the Treat-
ment of Men with Osteoporosis (ATOM) trial, DXA-measured BMD change with ABL 80 μg/day was greater than placebo
(PBO) at the lumbar spine, total hip, and femoral neck. The purpose of this study was to evaluate the effects of ABL on cor-
tical and trabecular compartments of the proximal femur in men with osteoporosis using 3D-DXA modeling.

Methods: Blinded hip DXA images from all randomized men in the ATOM trial (n=149 ABL; n=79 PBO) were retrospectively
analyzed by 3D-DXA (3D-Shaper software v2.12.0, 3D-Shaper Medical) to evaluate changes from baseline at months 6 and
12 at the total hip. The ATOM trial included men with T-scores ≤−2.5 at the lumbar spine or hip. Men with T-scores ≤−1.5
with a history of radiologic vertebral fracture or low trauma nonvertebral fracture in the past 5 years or ≤−2.0 if >65 years
of age were also eligible. Comparisons from baseline were made using paired t tests. Between-group comparisons were
made for percent change from baseline data based on a mixed-effect repeated-measure model with treatment, visit,
treatment-by-visit interaction and DXA scanner as fixed effects. Other covariates include BMI, age, and value at baseline.

Results: At 12 months, significant within group increases from baseline (P < 0.0001) in integral volumetric BMD (vBMD)
(3.7%), trabecular vBMD (7.0%), cortical thickness (1.1%), and cortical surface BMD (sBMD; 1.7%) were observed with
ABL. Mean percent change from baseline was greater for ABL compared to PBO (P < 0.01) for all 4 variables (integral vBMD,
trabecular vBMD, cortical thickness, cortical sBMD) at 12 months (Figure).Greater increases (P < 0.0001) were also
observed at 6 months between ABL and placebo for integral vBMD (2.5% vs 0.04%) and trabecular vBMD (5.7% vs −0.2%).

Conclusion: In men with osteoporosis in ATOM, 6 months of ABL improved trabecular 3D-DXA parameters at the total hip;
12 months of treatment improved cortical and trabecular 3D-DXA parameters at the total hip. These results are broadly con-
sistent with those in postmenopausal women in the ACTIVE study.
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Bone Health Following Bariatric Surgery: A Single Center Quality
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Background/Purpose: Osteoporosis related fractures cause significant morbidity and mortality. Bariatric weight loss sur-
gery is an independent risk factor for osteoporosis. Post-surgery dual energy X-Ray absorptiometry (DEXA) scans as well
as close monitoring for calcium and vitamin D are suggested by current Bariatric surgery guidelines. This retrospective study
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of bariatric surgery patients was conducted to determine if current guidelines for osteoporosis screening are being adhered
to. In addition, educational seminars were provided to increase bone health education to bariatric surgery providers and
patients.

Methods: This was a single-center, retrospective study of patients who had bariatric surgery from 2018 through 2020.
Qualifying surgeries were Roux-en-Y gastric bypass, sleeve gastrectomy, Lap band and biliopancreatic diversion with duo-
denal switch. Patients aged 18-49 were included. Excluded were patients with any history of steroid use, autoimmune dis-
ease, primary hyperparathyroidism and malabsorption disorders or those already being treated for bone loss.
Demographics, type of surgery, pre and post-surgical vitamin D calcium levels and BMI were collected. Descriptive statistics
and paired samples t-tests were used for comparisons. Two educational interventions were completed after the results of
the retrospective data. One included an educational lecture on bone health guidelines for this population delivered to bariat-
ric surgeons. Another lecture was directed towards patients who were planning or had completed surgery. Pre and post
educational surveys were delivered.

Results: 348 charts were reviewed. Demographic data and results are in Table 1. Calcium levels statistically decreased
post-surgically while vitamin D levels increased . The decrease in calcium was most pronounced with Roux-en-Y gastric
bypass as compared to sleeve gastrectomy 9.13 ng/ml vs. 9.27 ng/ml (P< 0.01). Only one patient in the study period had
a post-surgical DEXA scan which revealed low bone mineral density for chronological age (Z score -2.7). Surveys following
educational intervention revealed very positive results using Likert scale (Image1 and 2) but did not increase DEXA scans
in the study period.

Table 1
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Conclusion: Screening with DEXA scans after bariatric surgery is not being done based on this brief retrospective study.
This may be due to poor follow-up after surgery or the short study period following the interventions. Continued educational
interventions may be successful if expanded to target primary care providers in addition to bariatric surgeons given the poor
rate of patient follow-up. Our educational interventions were positively surveyed. Moreover this study found, post-surgically,

Image 2- Post-education Survey Results

Image 1- Pre-education Survey Results
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calcium levels decreased and vitamin D level increased. In addition, calcium levels decreased more with Roux-en-Y gastric
bypass. The inverse relationship of Vitamin D with weight loss has been reported elsewhere presumed to be related to redis-
tribution of adipose stored vitamin D. These findings raise another potential area for modification of practice. Perhaps in
addition to guided Vitamin D management and supplementation more dedicated calcium supplementation management
should also be considered for these patients.

Disclosure: A. Benck: None; H. Zimmerman: None; A. Trang: None; N. Shakoor: None; S. Khandelwal: None.
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Background/Purpose:Osteoporosis is a first-rate problem in an increasingly ageing population. Falls among the elderly are
a severe geriatric syndrome with relevant secondary effects. Fractures associated with both entities among the elderly are a
cause of high costs and high morbidity and mortality rates. An adequate treatment of osteoporosis and fall prevention are
essential factors to safeguard their well-being. The objective of this study is to analyze the clinical characteristics and circum-
stances of hip fractures, as well as previous fractures and anti-osteoporotic treatments in 239 elderly patients who were
admitted with hip fractures in the year 2022 in the Department of Geriatric Care and Traumatology.

Methods: A descriptive, retrospective, observational and longitudinal study was conducted by analyzing the geriatric
indexes, and demographic and clinical characteristics of 239 patients aged 66-99 years old who presented with low-impact
hip fracture in 2022. The data analysis was carried out with SPSS.

Results: The average age of the patients was 86.79 years, with a range of 66-99 years and a predominance of women
(180). During admission, a comprehensive geriatric evaluation of the situation prior to the fracture was completed. At a func-
tional level (Table 1), the Barthel Index revealed that 182 patients had slight dependency in their daily life activities. Regarding
their instrumental activities, 55 patients showed a score ≥5 out of 8. After their hip fracture, 229 patients received physical
therapy in hospital and 108 patients required social interventions for their subsequent recovery. All the hip fractures were
the consequence of low-impact trauma. 168 patients had suffered falls over the last year. However, according to the Down-
ton scale, all of them (239) presented at least one risk factor for falls. These factors are detailed in Table 2. Prior to their hip
fracture, 110 patients had suffered a previous low-impact fracture. The most common location was the lower limbs (46).
Table 2 shows the different types of fractures. More than one previous fracture was found in 14 cases. None of the patients
with previous fractures were being monitored by the Rheumatology Department. Only 22 out of the 110 patients with previ-
ous fractures were receiving or had received antiresorptive or bone-forming therapy with bisphosphonates (16), denosumab
(3), denosumab after bisphosphonates (2) or teriparatide after bisphosphonates (1). All the patients received anti-
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osteoporotic treatment as secondary prevention upon discharge, together with denosumab (165), bisphosphonates (66) or
teriparatide (8), after ruling out the scenarios included in Table 1 which could advise against their use.

Conclusion: Osteoporosis is an underdiagnosed and undertreated condition. Previous fractures often go untreated, which
leads to new fractures that compromise the patients’ independence and quality of life. Hip fractures show the highest rates
of morbidity and mortality. Falls play a major role in fractures among the elderly population. Their primary prevention and an
adequate osteoporotic treatment must be a priority in elderly care.

Disclosure: B. Miguel Ib�añez: None; A. Gonz�alez Ramírez: None; O. Martínez Gonz�alez: None; A. Turri�on Nieves:
None; M. Ib�añez Martínez: None; C. Chac�on Vélez: None; L. Blanco Ramis: None; M. Martín Martínez: None;
C. Hidalgo Calleja: None; C. Montilla Morales: None; S. G�omez Castro: None; J. Blanco Blanco: None;
C. Pablos Hern�andez: None.
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Background/Purpose: Osteoporotic fractures, especially hip fractures, are associated with significant morbidity, including
limitations in ambulation, disability, and decreased quality of life. The aim of this quality improvement project was to increase
the percentage of woman aged 65 or older screened for Osteoporosis in a resident-led primary care clinic and subsequently
identify a population that would benefit from treatment to reduce the risk of fragility fracture.

Methods: Per the U.S. Preventive Services Task Force (USPSTF) osteoporosis screening guidelines, all female patients aged
65 or above followed by the resident primary care clinic who had not yet received osteoporosis screening by December 31st,
2022, were included. A list of eligible patients was generated through the Electronic Health Record (EHR) using patient’s age,
sex, and primary care physician location. A team of residents and faculty alongwith the associate director of quality identified pos-
sible barriers that limited the osteoporosis screening in a fishbone diagram (figure 1). A package of interventions, based on a
Pareto analysis of factors in the fishbone, were prepared, completed, and analyzed through a Plan-Do-Study-Act cycle (figure 2).

Results: For the eligible group of patients (n=123), the risks and benefits of screening for osteoporosis with DEXA scan were
discussed via phone call or during in person office visits. At week 12, the patients who were unable to be reached despite mul-
tiple attempts received a letter from the office with educational material about fragility fractures and benefits of undergoing oste-
oporosis screening. In 4 months, 37.40 % (n=46) of identified patients had their DEXA scan completed and 7.32 % (n=9) were
scheduled for the upcoming weeks. 39.84% (n=49) of patients had a DEXA scan ordered without a documented scheduled
date. 14.63% (n=18) of patient declined DEXA scan. The most common reason for declining screening was reluctance to start
treatment. Out of the 46 patients who completed the initial screening, 68% were diagnosed with abnormal bone mass, of

Identified barriers that limit the osteoporosis screening
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which 32% met osteoporosis criteria. At the 4-month mark, the overall rate of screening for all females aged 65 or older in our
clinic increased from 75 to 85% and is expected to continue to improve in the upcoming months.

Conclusion: The use of osteoporosis screening reminder in the EHR along with continued provider and patient education
resulted in a 10% increase over 4 months in the osteoporosis screening rate in a resident clinic.

Disclosure: M. Jimenez Artiles: None; R. Subedi: None; Q. Wang: None; B. Jahshan: None; K. Gadir: None;
W. Quwatli: None.
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Background/Purpose: Axial spondyloarthritis (AxSpA), a chronic inflammatory rheumatic disease causes abnormal bone
growth at the spine and paradoxically has been linked to osteoporosis and fragility fractures. While tumor necrosis factor
alpha inhibitors have been shown to improve skeletal health in patients with AxSpA, the effect of newer medications that
block interleukin-17 (IL17) on bone metabolism remains unclear. This prospective study investigated the impact of IL17
blockade on bone density (BMD) and microarchitecture in AxSpA. We hypothesized that treatment initiation would be asso-
ciated with improved BMD and microarchitecture.

Methods: Skeletal assessments included areal BMD (aBMD) and trabecular bone score (TBS) by DXA, volumetric BMD
(vBMD) and microarchitecture by high-resolution peripheral quantitative computed tomography (HRpQCT2) at baseline
and 12-months. DXA and HRpQCTmeasurements from patients were compared to those of age-matched individuals in ref-
erence cohorts. Changes in imaging parameters were compared using Wilcoxon and paired t-tests, and predictors of
change in HRpQCT were analyzed using multivariate linear regression.

Results: Of the 22 AxSpA participants, 55% were female (33% postmenopausal), mean age 40 years, and mean BMI
30 kg/m2. 55% were HLA-B27 positive, mean symptom duration was 10 years, and C-reactive protein (CRP) was elevated
in 32% of participants, respectively. At baseline, mean DXA and HRpQCT Z-scores were within 1 standard deviation of sex
and age matched controls. At 12-months, >80% of participants reported 100% medication adherence. Standardized
assessments of disease activity improved, with a decrease in Bath Ankylosing Spondylitis Disease Activity (BASDAI -33%,
p< 0.01) and Metrology Index (BASMI -22%, p=0.01). In contrast, there was no significant improvement in aBMD, TBS, or
microarchitecture by HRpQCT. In fact, decreases were observed in radial total vBMD (-2%, p=0.04) and trabecular vBMD
(-2%, p=0.04). Radial trabecular separation tended to increase (4%, p=0.06). Elevated CRP tended to be associated with
decrease in total vBMD (tibia R2=0.2, p=0.06; radius R2=0.3, p=0.09).

Conclusion: In summary, participants with AxSpA who began IL17 blockade had significant improvements in clinical symp-
toms, but no change or small declines in BMD and microarchitecture. Our uncontrolled study lacks data regarding whether
treatment attenuated skeletal declines. Larger controlled studies are needed to investigate the long-term skeletal effects of
IL-17 blockade.

Disclosure: I. Mannstadt: None; D. McMahon: None; D. Mintz: None; W. Yuan: Novartis, 1; L. Russell: None;
S. Goodman: NIH, 5, Novartis, 5; E. Stein: Radius Pharmaceuticals, 8, 12, Research support; D. Ashany: None.
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Background/Purpose: Although clinical trials have shown that denosumab (Dmab) significantly increases bone mineral
density at key skeletal sites more than oral bisphosphonates, evidence is lacking from head-to-head randomized trials eval-
uating fracture outcomes. This retrospective observational study evaluated the comparative effectiveness of Dmab versus
alendronate (Aln) in reducing fracture risk among postmenopausal women with osteoporosis (PMO) in the U.S.

Methods: Female Medicare fee-for-service beneficiaries ≥ 66 years of age who newly initiated Dmab (n=89,115) or Aln
(n=389,536) between January 1, 2012 to December 31, 2018 with no prior history of osteoporosis treatment, were followed
from treatment initiation until the first instance of a specific fracture outcome, treatment discontinuation (defined as the end of
treatment supply + 60-day allowable gap) or switch, Medicare disenrollment, death, or end of available data (December
31, 2019). A doubly robust inverse-probability of treatment (weights estimated from multivariate logistic regression models)
and censoring (weights estimated from multivariate Cox Proportional Hazards regression models) weighted function was
used to estimate the relative risk (RR) associated with the use of Dmab compared with Aln for hip, nonvertebral (NV; includes
hip, humerus, pelvis, radius/ulna, other femur), non-hip, nonvertebral (NHNV), hospitalized vertebral (HV), and major osteo-
porotic (MOP; nonvertebral and hospitalized vertebral) fractures.

Results: Overall, Dmab reduced the risk of MOP by 39% (RR=0.61; 95% CI: 0.48-0.74), hip by 36% (0.64; 0.39-0.90), NV
by 43% (0.57; 0.42-0.71), NHNV by 50% (0.50; 0.35-0.64), and HV fractures by 30% (0.70; 0.40-1.01) compared with Aln.
Dmab reduced the risk of MOP fractures by 9% (0.91; 0.85-0.97) at year 1, 12% (0.88; 0.83-0.93) at year 2, 18% (0.82;
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0.77-0.87) at year 3, and 31% (0.69; 0.62-0.76) at year 5.An increase in the magnitude of fracture risk reduction with
increasing duration of exposure was also observed for other NV outcomes(Figure).

Conclusion: In a cohort of almost a half million, treatment-naive PMO, we observed robust and significant reductions in the
risk of MOP, hip, NV, NHNV, and HV fractures for patients on Dmab compared to Aln. Patients who remained on Dmab for
longer periods of time experienced greater reductions in fracture risk.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Janssen, 2, 5, Lilly, 2, 5,
Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; T. Arora: Amgen, 5; Y. Liu: None; T. Lin: Amgen, 3, 3,
3, 11, 11, 11; L. Spangler: Amgen, 3, 11; V. Brunetti: Amgen, 3, 11; R. Stad: Amgen, 3, 11; M. McDermott: Amgen,
3, 11; B. Bradbury: Amgen, 3, 11; M. Kim: Amgen, 3, 11.
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Screening and Treatment of Low Bone Mineral Density in Allogeneic
Hematopoietic Cell Transplant Patients

Perry Fuchs, Christina Ferraro, Chao Zhang, Chad Deal, Betty Hamilton and Sarah Keller, Cleveland Clinic Foundation,
Cleveland, OH

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Bone mineral density (BMD) loss and fracture are important causes of increased morbidity following
allogeneic hematopoietic stem cell transplant (allo-HCT).Recent societal recommendations support screeningDual X-ray
Absorptiometry (DXA) both before and within 1 year after allo-HCT. Our institutionimplemented a new management algo-
rithm that emphasized pre-transplant screening for allo-HCT patients and contained guidance on use of bone strengthening
agentstoimproveBMDrelated outcomes in this population. This study evaluatedthe rate of screening and treatment of low
BMD and fracture in allo-HCT patients and determined the effect that the quality improvement intervention had on these
measures.

Methods: This was a retrospective chart review ofallo-HCT recipients at the Cleveland Clinic Foundationfrom April 2016
toMarch 2022. 244 patients with at least 1-year of follow up from allo-HCT were identified for analysis.The BMD manage-
ment algorithm was implemented in 10/2019, and we compared rates of DXA screen (pre- and post-HCT), treatment, and
fragility fractures between allo-HCT recipients before and after this time point.We also analyzed available T-scores at the
spine, femoral neck, and total hip and FRAX risk scores before and after allo-HCT. Treatment was guided by National Oste-
oporosis Foundation (NOF) recommendations (T-score of −2.5 or less, or T-score of –1 to –2.4 and a 10-year probability of
hip fracture >/= 3% or any major fracture >/= 20% as calculated by FRAX).

Results: After intervention, thepre-transplant DXA screening increased from 0% to 95%, though post-transplant DXA
screening (≤13 months from HCT) decreased from 67% to 36% (p < 0.001). Rate of treatment indecreased from 67.23%
to 35.58% (p < 0.001).Rate of treatment in patients meeting NOF criteria was similar pre- and post-intervention (62% vs
62%). Subgroup analysis showed treatment of osteoporosisalso remained similar between groups (75% vs 72%),however
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the rate of treatment of osteopenia with a high FRAX score was improved in the post-intervention group (0% vs 38%,
p = 0.204). The fracture rate was significantly lower in the post-intervention group (7.7% vs 19.3%, p = 0.004).

Conclusion: Implementation of analgorithm for screening and treatment of low BMD in allo-HCT recipientswith a focus
on pre-transplant DXA screening resulted in an expected increase in pre-transplant screening, but anunexpected
decreased rate of follow-up DXA within the 13 months post-transplant. This intervention alsoledto an increased rate
of treatment of patients with osteopenia and elevated FRAX. The intervention led to a significantly decreased rate of
fractures, which may be related to the increased awareness of low BMD and potentially due to the timing of treatment
initiation, which was not directly assessed in this analysis.Allo-HCT patients are a complex population of patients that
are prone to low BMD and focusing on the detection and management of this important cause of morbidity is corre-
lated with improved outcomes.

Guidance Algorithm for Management of Low BMD in Allogeneic Hematopoietic Stem Cell Transplant Patients
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Disclosure: P. Fuchs: None; C. Ferraro: None; C. Zhang: None; C. Deal: None; B. Hamilton: Angiocrine, 1, Equilium,
1, incyte, 1, Kadmon, 1, Malinkrodt, 6, Nkarta, 1; S. Keller: None.
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B-FROST: Chronic OBstructive Pulmonary Disease and Vertebral
FRacture of OSTeoporotic Origin: Results of a Real-life Cohort

Amine Mouamnia, Armentieres Hospital Center, Armentieres, France

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
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Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Chronic obstructive pulmonary disease (COPD) is a chronic disease of the airways. It is mainly
caused by smoking. Active smoking is a risk factor for osteoporosis. The occurrence of thoracic vertebral fractures can lead
to additional deformities and ventilatory disorders. Moreover, little is known about the consequences of VF in COPD.

The objective is to determine the occurrence of vertebral fractures in a real-life COPD population hospitalized for exacerba-
tion, and the risk factors involved.

Methods: The clinical characteristics of patients hospitalized in the pulmonology department from January 1 to December
31, 2022 were assessed. The diagnosis of vertebral fracture (VF) was assessed on standard chest X-rays.

Results:Of the 136 files analyzed, 106 patients were included. The main characteristics are shown in Table 1. The diagnosis
of VF was largely underestimated (only 3.77% of VFs were described on standard chest X-rays). The prevalence of VF was
21.7%. The incidence rate was 23 cases per 106 patient-years. Lower BMI appears to be associated with the occurrence of

Table 1. Results with p-values of screening, treatment, and fracture pre- and post-intervention
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VF p< 0.05. Patients with VF were hospitalized longer on average and had more exacerbations during the year, but this was
not significant. There was no difference in mortality between the 2 groups.

Conclusion: VF are common in COPD patients, yet they remain under-diagnosed and may contribute to increased morbid-
ity and mortality in this population over the long terme.

Disclosure: A. Mouamnia: None.

Abstract Number: 2011

Predicting Fractures in Patients with Isolated Lumbar Spine Osteoporosis
Compared to Those with Isolated Hip Osteoporosis

Nicholas Rossi1, Aamir Saeed2, Aqib Khan3, Hamzah Amin2, Ummaz Nadeem2, Zain Sultan3 and Marwan Bukhari2,
1University Hospitals of Morecambe Bay Foundation Trust, Worksop, United Kingdom, 2Lancaster University, Lancaster,
United Kingdom, 3University Hospitals of Morecambe Bay Foundation Trust, Lancaster, United Kingdom

Table 1. Characteristics of patients
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Background/Purpose:Osteoporosis (OP) presents with fragility fractures, which can cause significant disability and cost to
health services globally. There has been extensive research looking at risk factors for osteoporosis and fractures but less into
how these factors are predicted at different bony sites. We aimed to compare risk fractures for fractures in patients with iso-
lated L1-L4 vertebrae OP compared to isolated hip OP in a large dataset.

Methods: Data were obtained from patients referred for DEXA scan in the North-West of England between 2004 and 2011.
Upon attendance, demographic details, full medical history including risk factors for fracture presence of fracture were
recorded. These data was retrospectively analysed using STATA(tm) , with chi squared test used for categorical data and
independent sample t-test for continuous data. We then fitted logistical models reporting odds of fracture using risk factors
included in the FRAX(tm) tool (age, height, weight, family history, smoking, alcohol excess, rheumatoid arthritis and steroid
use) to look for predictors of fracture.

Results: The total cohort comprise 31546 patients (82% female). 2530 patients had isolated vertebral osteoporosis and
1363 had isolated hip OP. Results are shown in table 1 below. Age was significantly associated with fractures at both sites
with greater fracture risk at the hips compared to the spine. Height was protective for fractures and osteoporosis at both
sites. Interestingly, whilst height was less associated with fracture in patients with hip OP, it gave greater protection against
fractures at the spine. Weight was more protective for fractures at the hips compared to the spine but whilst it was protective
for OP at both sites, there was no significant difference between them. Smoking increased risk of OP but with no significant
difference between the two sites and had no effect on fracture risk. Use of steroids was surprisingly protective of fractures at
both sites, without a significant difference between them. Excess alcohol was protective against fracture in both sites with no
significant difference between them and was associated with an increased risk of fractures in the spine but not in the hip.
Rheumatoid arthritis (RA) increased risk of osteoporosis in the hip but not in the spine. RA also inferred greater risk of frac-
tures at the hips but unfortunately didn’t reach statistical significance in the spine.

Table 1 - Risk factors affecting neck of femurs and spinal vertebrae
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Conclusion: Our study shows that established risk factors for fractures may affect different bony sites in distinct ways. The
FRAX(tm) risk factors underperform in both cohorts This suggests that isolated spinal or hip OP may be a distinct disease
and might need be assessed and treated differently. Our strengths include the large numbers included, but weaknesses
exist in referral bas and lack of knowledge of length of exposure to risks. Further research is needed to assess how risk fac-
tors affect different bony sites, including the forearms and ribs, as well as the pathophysiology behind the differences
observed.

Disclosure: N. Rossi: None; A. Saeed: None; A. Khan: None; H. Amin: None; U. Nadeem: None; Z. Sultan: None;
M. Bukhari: AbbVie/Abbott, 2, Amgen, 1, Gilead, 1, Janssen, 1, UCB, 1.
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Incidence of Hyperparathyroidism in Patients with Osteoporosis Treated
with Zoledronic Acid or Denosumab

Carmen Riesco Barcena1, Jose Ivorra Cortes2, Elena Grau Garcia2, Samuel Leal Rodriguez2, Luis Gonzalez Puig2,
Anderson Victor Huaylla Quispe2, Pablo Francisco Muñoz Martínez3, Alba Maria Torrat Noves2, Daniel Ramos Castro2,
Laura Mas Sanchez4, Ines Canovas Olmos2, Hikmat Charia2, Isabel Martinez Cordellat2, Carmen Najera Herranz2, Rosa
Negueroles Albuixech2, Jose Eloy Oller Rodriguez2, Marta De la Rubia Navarro4, Ernesto Tovar Sugrañes2, Elvira Vicens
Bernabeu2, Iago Alcantara Alvarez2, Belen Villanueva Mañez2 and Jose Andres Roman Ivorra5, 1Hospital Universitario y
Politécnico La Fe, Valencia, Spain, 2Rheumatology Department. HUP La Fe, Valencia, Spain, 3Rheumatology Department.
HUP La Fe, Sagunto, Spain, 4Rheumatology Department. HUP La Fe, Valéncia, Spain, 5Hospital Universitari i Politècnic la
Fe, Valencia, Spain

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
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Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Denosumab and Zoledronic acid are antiresorptive drugs commonly used in the treatment of oste-
oporosis (OP). Zoledronic acid is a third-generation bisphosphonate that inhibits osteoclastic bone resorption through the
mevalonate pathway. Denosumab is a humanized monoclonal antibody that binds to RANK-L preventing osteoclastic acti-
vation. Both can cause hypocalcemia and parathormone (PTH) elevations have been described during their use. Its preva-
lence, the mechanism by which it occurs, and the clinical repercussions are unknown.

The aim of our study was to analyze the prevalence of PTH elevation above the reference value in patients receiving zoledro-
nic acid or denosumab and its relationship with other clinical-analytical parameters.

Methods: Retrospective observational study in patients with OP who have received treatment with denosumab or zoledro-
nic at least two years. Patients were successively recruited from our service’s osteoporosis database.

Patients diagnosed with primary hyperparathyroidism or with glomerular filtration rate < 30ml/min at the baseline visit were
excluded from the study. Clinical and demographic data were obtained from the electronic health record. Statistical analysis
was performed using R software.

Results: 91 patients with a mean age (Standard Deviation-SD) of 68 (11.3) years at the start of treatment were included.

49 (81.6% women) patients started treatment with zoledronic and 42 (61.9% women) with Denosumab.
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Table 1 shows the analytical parameters throughout the follow-up.

18.4% of the patients treated with zoledronic had elevated PTH levels on some occasion compared to 35.7% of the patients
treated with Denosumab (p=0.055).

Patients with persistently elevated PTH during the two visits were 3 (6%) with zoledronic and 9 (21.4%) with Denosu-
mab (p< 0.02).

Using a logistic regression model, we analyzed the possible relationship between the elevated value of PTH (≥65pg/mL) and
other clinical-analytical variables (Table 2).
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We found an inverse statistically significant association between corrected calcium and glomerular filtration rate compared to
elevated PTH.

We calculated the progression of the T. Score between the baseline visit and the second visit in the lumbar spine, femoral
neck, and total hip. We call this parameter "delta T Score".

Using a linear regression model, we analyzed the lumbar Delta T-Score against the variables listed in table 3.

Normal PTH values and female gender are associated in a statistically significant way with a worse evolution of bone mineral
density at the lumbar region.

We did not find these associations in femoral neck or total hip.

Conclusion: We found a high prevalence of hyperparathyroidism in our patients, higher in those treated with Denosumab.

The elevation of PTH seems to be associated, inversely, with serum levels of ionic calcium and glomerular filtration rate. Ele-
vated PTH levels are associated with a better evolution of bone mineral density. In this context, we believe that the elevation
of PTH could act as a marker of treatment effectiveness. Other studies would be necessary to corroborate these findings.

Disclosure: C. Riesco Barcena: None; J. Ivorra Cortes: None; E. Grau Garcia: None; S. Leal Rodriguez: None;
L. Gonzalez Puig: None; A. Huaylla Quispe: None; P. Muñoz Martínez: None; A. Torrat Noves: None; D. Ramos
Castro: None; L. Mas Sanchez: None; I. Canovas Olmos: None; H. Charia: None; I. Martinez Cordellat: None;
C. Najera Herranz: None; R. Negueroles Albuixech: None; J. Oller Rodriguez: None; M. De la Rubia Navarro:
None; E. Tovar Sugrañes: None; E. Vicens Bernabeu: None; I. Alcantara Alvarez: None; B. Villanueva Mañez:
None; J. Roman Ivorra: None.
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Clinical Characteristics and Risk Factors Associated with Fragility
Fractures in Patients with Primary and Idiopathic Mast Cell Activation
Syndromes

Ana Isabel Ramos Lisbona1, Karen Carpio Astudillo1, Filip Skrabski1, Alicia Prieto García1, Isabel Castrejon1, Javier
Rivera2, José María Álvaro-Gracia1 and Teresa Gonz�alez1, 1Hospital General Universitario Gregorio Marañ�on, Madrid,
Spain, 2Hospital General Universitario Gregorio Marañon, Madrid, Spain
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Background/Purpose:Mast Cell Activation Syndromes (MCAS) are a group of disorders presenting with episodic multisys-
tem symptoms, predominantly anaphylaxis, as the result of mast cell mediator release. Primary MCAS, that are those with a
clonal origin such as systemic mastocytosis (SM), present a high prevalence of fragility fractures (FF), which varied from 5 to
37% of patients [1]. On the contrary, the idiopathic (non-clonal) forms of MCAS, do not appear to be associated with this risk
[2]. The main objective of our study is to describe the presence of osteoporosis (OP), FF and the principal risk factors asso-
ciated with FF in patients with MCAS.
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Methods: The study population included all the patients with primary MCAS and idiopathic MCAS evaluated by the Rheu-
matology and Allergology departments at Hospital General Universitario Gregorio Marañ�on (Madrid, Spain), a tertiary-level
hospital, until January 2023. The diagnosis was made according to the diagnostic and classification criteria updated in the
consensus of 2021 [3]. Demographic, clinical, and analytical characteristics were collected. Bone involvement was defined
as densitometric OP (T score ≤ -2.5) and/or the presence of FF on thoracic and lumbar spine X-rays. Fracture Risk Assess-
ment Tool (FRAX) was used for estimating the risk of osteoporotic fracture with a 10-year probability. The differences
between groups were tested using t-student test for continuous variables and chi-square test for categorical variables. A
value of p < 0.05 was considered statistically significant.

Results: A total of 48 patients were included: 36 with primary MCAS (33 with mastocytosis, 5 cutaneous and 28 non-
advanced systemic forms, and 3 clonal MCAS) and 12 patients with idiopathic MCAS. In the primary MCAS group, 25%
of patients developed at least one FF, of which 44.4% were men with a mean age of 42 years (p=0.02); these patients also
have a lower bone mineral density at the femoral neck (T-score -1.07; p=0.04) and a higher FRAX score compared to those
who did not present fractures. In the group of patients with idiopathic MCAS, only one presented FF. Table 1 shows a com-
parison between the primary and idiopathic MCAS patients. Patients with primary MCAS have a higher prevalence OP and
FF, higher tryptase levels (p=0.003) and a lower body mass index (BMI) (p=0.004). However, the risk of fracture calculated by
FRAX, both for major and hip fractures, is increased in both groups.

Conclusion: The prevalence of OP and FF is higher in patients with primary MCAS compared to patients with idiopathic
MCAS. A higher BMI and lower tryptase levels could explain the lower risk in the idiopathic MCAS group, although due to
the small sample size the results must be handled with caution.

Disclosure: A. Ramos Lisbona: None; K. Carpio Astudillo: None; F. Skrabski: None; A. Prieto García: None;

I. Castrejon: None; J. Rivera: None; J. Álvaro-Gracia: None; T. Gonz�alez: None.

Table 1. Characteristics of patients with Primary and Idiopathic MCAS.
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The Role of Orosomucoid 2 in the Regulation of Bone Remodeling by
Inhibiting Osteoclastogenesis and Promoting Osteogenesis

CHONG HYUK CHUNG1, Myeung-Su Lee1 and Chang-hoon Lee2, 1Wonkwang University Hospital, Iksan, South Korea,
2Wonkwang University Hospital, Iksan Jeonbuk, South Korea

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Orosomucoid (ORM) is one of the acute phase reactant protein family and is expressed in hepato-
cytes and secreted into plasma under stress conditions such as tissue injury, infection, and inflammation. Three types of
ORM are known to date (ORM1, 2 and 3), and ORM2 is mainly expressed in bone marrow cells. ORM2 has only some stud-
ies on hepatic metabolism, inflammation and immune regulation, and no studies on bone metabolism have been reported.
The aim of this study is to reveal the role of ORM2 in the differentiation and function of osteoclasts and osteoblasts

ORM2 expression was increased during RANKL-induced osteoclast differentiation and the administration of recombinant ORM2 protein
restrained the formation of osteoclast and bone resorption function.
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The knock down of ORM2 improved osteoclast differentiation and bone resorbing function.

The knock down of ORM2 leaded to osteoclast differentiation by increasing RANKL-mediated MAPKs (ERK, JNK), NF-KB, Akt and Btk-PLCr2
calcium signaling.
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Methods: To determine the effect of ORM2 on RANKL-induced osteoclast differentiation and function, we performed TRAP
staining, F-actin stating, and bone resorbing assay using ORM2 recombinant protein or ORM2 siRNA. Also, the effect of
ORM2 on osteogenesis was confirmed by ALP and ARS assay. The intracellular mechanisms responsible for the dual reg-
ulation of osteoclastogenesis and osteogenesis of ORM2 were revealed by western blotting and quantitative real-time
RT-PCR.

Results: We found that ORM2 is a potential target for osteoporosis therapeutics, as treatment with this agent enhances
osteoblast differentiation and bone growth and suppresses osteoclast differentiation and bone resorption by performing
gain- and loss-of-function studies. During ORM2-mediated regulation of osteoclastogenesis, phosphorylation of early signal
transducers such as p38, JNK, Akt, IB, PLC 2, and Btk was affected, which in turn altered the mRNA and protein levels of
c-Fos and NFATc1. ORM2 also increased ALP, Alizarin Red-mineralization activity, and the expression of osteoblastogenic
gene markers, such as Runx2, osteocalcin (OCN), and ALP in mouse calvarial primary osteoblasts, and activated the
p38-Runx2 pathway, which enhanced osteoblast differentiation.

Conclusion: we suggest that ORM2 may be a promising candidate for gene therapy for bone metabolic diseases, and fur-
ther serve as a potentially important biomarker in the field of bone disease diagnosis.

Disclosure: C. CHUNG: None; M. Lee: None; C. Lee: None.
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Synergistic Effect Between Denosumab and Immune Checkpoint
Inhibitors : A Retrospective Study of 268 Patients with Bone Metastases

Emmanuel Massy1, Etienne Mabrut1, Sabine Mainbourg2 and Cyrille Confavreux1, 1Centre Expert des Métastases
Osseuses (CEMOS) - Service de Rhumatologie, Centre Hospitalier Lyon-Sud, Hospices Civils de Lyon, Université de Lyon,
INSERM UMR 1033-LYOS, Lyon, France, 2Service de médecine interne et vasculaire, Centre Hospitalier Lyon Sud,
Hospices Civils de Lyon, F-69495 Pierre-Bénite, Laboratoire de Biométrie et Biologie Evolutive, Université Lyon 1; CNRS,
UMR 5558, 69622 Villeurbanne, Lyon, France
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Background/Purpose: Bone is the third site of metastasis. Bone metastases are associated with poorer survival of patients
and impaired quality of life with the occurrence of skeletal related events. Denosumab (D-MAB), a recombinant fully mono-
clonal human IgG2 antibody directed against the receptor activator of nuclear factor kappa-B ligand (RANKL) is used for
the prevention of skeletal related events (SRE) in advanced solid tumors with bone metastases. RANK/RANKL axis seems
also essential in numerous immunological processes. Moreover, oncology had evolved last years with increasing use of
Immune Checkpoint Inhibitors (ICI) that suppress tumor-induced immune system inhibition mechanisms. We hypothetized
that there could be a synergistic anti-tumor effect between immunotherapy and denosumab according to case-reports,
small cohorts and in vivo studies.

Methods: We used a retrospective database in oncology named IMMUCARE and developed in Hospices Civils de Lyon at
Centre Hospitalier Lyon Sud. All patients treated with ICI from 2014 are included in this database. We analysed only patients
with bone metastases and collected data in their medical file.
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We analyzed overall survival (OS), progression-free survival (PFS) and switch of treatment line in different populations
according to whether or not use of Denosumab. We designed three different groups, without Denosumab, ICI then Denosu-
mab and Denosumab then ICI. We performed survival curves and Cox model for multivariate analysis.

Results: 268 patients presented with bone metastases in the whole cohort. We did not found significant difference for over-
all survive (OS) and progression free survival (PFS) in favor of combination of Denosumab and ICI but we have a visual
impression of superiority on the survival curves in the ICI then D-MAB group. This visual impression of a beneficial effect
starting around the 6th month. We identified significant difference for changing of treatment line in the ICI then D-MAB group
(p = 0.022) in the conservative population, and at the limit in the corrected population (p = 0.057).

Table 1 - Population characteristics - True = with Denosumab
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Conclusion: This retrospective study found no statistical benefit of association of D-MAB with ICI in the whole population
but a sequence using ICI and then D-MAB seems to be beneficial to patients. It would be interesting to conduct dedicated
studies in bigger cohort to confirm these latter statement.

Disclosure: E. Massy: None; E. Mabrut: None; S. Mainbourg: None; C. Confavreux: None.
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Generation of a Human 3D in Vitro Bone Model That Mimics
Glucocorticoid-induced Osteoporosis

Moritz Pfeiffenberger1, Johannes Plank1, Alexandra Damerau1, Timo Gaber1 and Frank Buttgereit2, 1Charité
Universitatsmedizine - Berlin, Berlin, Germany, 2Charité Universitätsmedizin, Dept. Rheumatology, Berlin, Germany
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Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose:Osteoporosis is a bone disease characterized by low bone mass and changes in bone architecture,
leading to pain and reduced mobility in patients. Glucocorticoid-induced osteoporosis (GIOP) is the best known form of sec-
ondary osteoporosis. Glucocorticoids (GC) are commonly used to treat inflammation, such as in rheumatic diseases. How-
ever, GC use can have a negative effect on the skeletal system and lead to osteoporosis.

(i) Establishing and characterizing a human in vitro bone model consisting of osteoblasts and osteoclasts embedded in β-
TCP ("healthy" bone model), (ii) treatment with dexamethasone to induce GIOP ("osteoporotic" bone model) and (iii) using
this model as a testing platform for the treatment of osteoporosis.

Methods: Our model includes osteoblasts and osteoclasts, which are mainly responsible for bone remodeling. We defined
an osteoclast differentiation protocol using low-attachment plates and cultured the cells for 21 days in /MEM medium, 5%
FCS, 5% human AB serum, 2 mmol L-glutamine, 25 ng/ml M-CSF, and 50 ng/ml RANKL. To provide the basic scaffold for
the structure of the "healthy" bone model, mesenchymal stromal cells (MSCs) were seeded on β-tricalcium phosphate (β-
TCP). This bone model, consisting of differentiated osteogenic cells, was fully characterized in our previous work [1].

Results: The multinuclearity, typical ß-actin ring formation, cellular activity by TRAP staining and functionality in resorption
assays proved functional osteoclasts. Our protocol allowed us to passage these cells without cell loss or loss of function.
To establish the previously "healthy" (i.e., untreated) bone model, we seeded osteoclasts onto a pre-seeded β-TCP

Figure 1 - Survival curves for overall survival (OS)
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construct and cultured the co-culture for 7 days. We then analyzed the supernatant and detected marked secretion of
RANKL, MMP-9, and free phosphate. This indicates the functionality of both osteoclasts and osteoblasts in our 3D model.
Subsequently, the healthy model will be transferred to the osteoporosis-simulating model where treatment with dexameth-
asone will be applied. Once established, we plan to use the model we have developed for in vitro preclinical trials to test mar-
keted drugs.

Conclusion: Ultimately, we will obtain an in vitro 3D co-culture of osteoblasts/osteoclasts simulating human native bone,
which will be treated with dexamethasone to mimic key aspects of GIOP in vitro.

Disclosure: M. Pfeiffenberger: None; J. Plank: None; A. Damerau: None; T. Gaber: None; F. Buttgereit: AbbVie/
Abbott, 6, Horizon Therapeutics, 5, Pfizer, 5, 6, Roche, 6.
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Lupus Nephritis Is Strongly Associated with Low Bone Mineral Density
and Osteoporosis in Patients with Systemic Lupus Erythematosus

Edgar Wiebe1, Elisa Schilling2, Dörte Huscher3, Andriko Palmowski4, Zhivana Boyadzhieva5, Sandra Hermann1,
Burkhard Muche1, Tobias Alexander6, Falk Hiepe5 and Frank Buttgereit1, 1Charité Universitätsmedizin, Dept.
Rheumatology, Berlin, Germany, 2Charité Universitätsmedizin Berlin, Dept. Rheumatology, Berlin, Germany, 3Institute
of Biometry and Clinical Epidemiology and Berlin Institute of Health, Charité Universitätsmedizin Berlin, Berlin,
Germany, 4Charité - Universitätsmedizin Berlin, Berlin, Germany, 5Charité Universitatsmedizine - Berlin, Berlin,
Germany, 6Charité Universiätsmedizin Berlin, Dept. Rheumatology, Berlin, Germany
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Session Title: Osteoporosis & Metabolic Bone Disease – Basic & Clinical Science Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Patients with systemic lupus erythematosus (SLE) are at increased risk for osteoporosis and fragility
fractures. This risk is mediated by a variety of factors such as chronic inflammation, treatment with glucocorticoids (GC), vita-
min D deficiency, and others. The role of disease-specific factors of SLE has not been fully elucidated.

We aimed to identify factors associated with bone mineral density and osteoporosis including fragility fractures to better
understand the interplay between disease-specific factors and general risk factors that drive bone loss in this patient
population.

Methods: Rh-GIOP is a prospective observational cohort study investigating bone health in consecutive patients ≥18 years
with inflammatory rheumatic diseases and current or prior GC treatment. This cross-sectional analysis assessed the base-
line visits of all patients with SLE fulfilling the EULAR/ACR 2019 SLE classification criteria. Multivariable linear regressions
models were fitted to identify factors associated with bone mineral density (BMD). As a second outcome, we investigated
factors associated with clinical osteoporosis (OP, defined by either a T-Score of ≤ -2,5, anti-osteoporotic treatment and/or
fragility fractures) by multivariable logistic regression analysis.

Results: Baseline data from 110 patients with SLE were analyzed. The mean age was 48.1±14.5 years, mean disease dura-
tion 16.3±9.9 years, and 41% of the cohort was identified as having OP. Lupus nephritis was present in 35% of the SLE
patients, of whom 55% had active nephritic disease at baseline osteoporosis screening visit. Class IV and V accounted for
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most nephritis cases (61%). In multivariable linear regression analysis, lupus nephritis class IV and V (reg. coefficient (95%CI):
-0.745 (-1.395;-0.095)), the presence of U1-RNP antibodies (-0.750 (-1.314;-0,187)) as well as C-reactive protein (CRP,
-0.015 (-0.026;-0.003)) and longer disease duration (-0.037 (-0.056;-0.018)) were significantly associated with low BMD.
Conversely, clinical remission (defined as SLEDAI-2K=0 and GC dosage ≤5 mg prednisone equivalent per day) was posi-
tively associated with BMD (0.447 (0.037;0.857)), as were Siglec-1 levels on monocytes as surrogate for Type-I interferon
activity (0.558 (0.150;0.967)), BMI (0.045 (0.014;0.076)), and health assessment questionnaire (HAQ, 0.307
(0.078;0.536)). In multivariable logistic regression analysis, active lupus nephritis (OR (95%CI): 7.42 (1.256;43.868)) was
strongly associated with OP in patients with SLE. Additionally, age (1.06 (1.020;1.100)), HAQ (0.29 (0.120;0.682)) and com-
plement factor 3 (1.27 (1.002;1.601)) were found to be significantly related to the presence of OP. Neither current GC use,
cumulative GC dose nor GC duration were significantly associated with BMD or clinical OP.

Conclusion: In patients with SLE, indicators of disease severity, expressed by (active) lupus nephritis, high CRP, U1-RNP
antibodies, and long disease duration, are related to poor bone health in addition to commonly known risk factors such as
low BMI and higher age. The knowledge of these disease-specific factors helps to identify patients with SLE at particular high
risk for OP and fragility fractures.

Disclosure: E. Wiebe: EW reports consultancy fees, honoraria and travel expenses from Medac and Novartis., 2, 6,
12, Travel Expenses; E. Schilling: None; D. Huscher: None; A. Palmowski: None; Z. Boyadzhieva: None;
S. Hermann: None; B. Muche: BM received consulting and speaker honoraria and/or congress support from UCB
Pharma Germany, Amgen Germany, Stadapharm., 6, 12, congress support; T. Alexander: None; F. Hiepe: None;
F. Buttgereit: AbbVie/Abbott, 6, Horizon Therapeutics, 5, Pfizer, 5, 6, Roche, 6.
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Session Type: Poster Session C
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Background/Purpose: Osteoporosis and the clinical event of fragility fracture is an ever-increasing public health burden. A
significant osteoporosis treatment gap remains, whereby individuals with a fragility fracture are never prescribed therapies
for fracture risk reduction. In addition, recent specialty guidelines for the treatment of osteoporosis have started to risk stratify
individuals for the purposes of sequential treatment strategies over time. The aim of this work is to utilize multiple sources of
data within the electronic medical record (EMR) to identify individuals eligible, but who have not yet received therapies for
fracture risk reduction who can then be targeted for intervention.

Methods: Within a single academic health system and focusing on the criteria distinguishing between high- and very high-
risk patients as described by specialty guidelines relating to osteoporosis treatment, candidate items were identified to be
incorporated into the dashboard. These included 1: demographic data such as race/ethnicity and primary insurance cover-
age, 2: ICD10 codes on problem lists relating to osteoporosis and fracture, 3: abstraction of T-scores from dual energy x-ray
absorptiometry scans, 4: abstraction of vertebral compression fractures from CT and MRI reports and 5: information on
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prescriptions for FDA-approved medications for fracture risk reduction. The Epic Caboodle database was utilized to obtain
most of the data, however, data relating to T-scores and vertebral compression fractures were abstracted separately. Once
these individual pieces of data were identified, a treatment dashboard was created to present this data in an actionable
format.

Results: An osteoporosis treatment gap dashboard was created (Figure 1) to identify individuals who meet diagnosis for
osteoporosis by: ICD 10 code, T-score, vertebral compression fracture noted on CT or MRI reports and to stratify individ-
uals by risk level (presence of fracture, very low t-score), as well as a number of other factors such as age, race/ethnicity,
primary care provider and primary insurance coverage. Information on whether an individual has received a therapy for
fracture risk reduction is also included. Specific lists of individuals can be generated accordingly, for example by primary
care practice, or risk level of future fracture, to allow for locally guided interventions to address the osteoporosis
treatment gap.

Conclusion: An osteoporosis treatment gap dashboard has been created which is able to identify and risk stratify individ-
uals who per specialty guidelines would qualify for therapies for fracture risk reduction. Additional work is underway to utilize
this dashboard with the aim to reduce the osteoporosis treatment gap.

Disclosure: R. Lyu: None; P. O’Brien: None; T. Wilkie: None; Y. Chang: None; J. Cheah: AbbVie/Abbott, 1.

Figure 1: high level overview of osteoporosis treatment gap dashboard
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2023 EULAR Recommendations for the Management of Fatigue in People
with Inflammatory Rheumatic and Musculoskeletal Diseases
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Hoeper13, Marie Urban14, Mart van de Laar15, Marta Redondo16, Peter Böhm17, Raj Amarnani18, Rhys Hayward6, Rinie
Geenen19, Simona Rednic20, Susanne Pettersson21, Tanja Thomsen22, Till Uhlig23, Valentin Ritschl24 and Pedro
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Physiotherapy, Sahlgrenska Academy, Gothenburg, Sweden, 6Northwick Park Hospital, London North West University
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Occupational Therapy, Dublin, Ireland, 9Rheumatology Unit, Department of clinical and experimental medicine,
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Boston, MA, 11Anmar, Young, Rome, Italy, Rome, Italy, 12University Hospital of Southern Denmark, Danish Hospital for
Rheumatic Diseases, Sønderborg, Denmark, 13Hannover Medical School, Department of Rheumatology and
Immunology, Hannover, Germany, 14University Hospitals Bristol, Research Design Service, Bristol, United Kingdom,
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Vorstenbosch, Netherlands, 20Prof Dr Simona Rednic, Cluj, Romania, 21Karolinska Institute, Division of Rheumatology,
Department of Medicine Solna, Stockholm, Sweden, 22University of Copenhagen, Copenhagen Centre for Arthritis
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Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Fatigue is prevalent in people with inflammatory rheumatic and musculoskeletal diseases (I-RMDs)
and recognized as one of the most challenging symptoms to manage (1). The existence of multiple factors that are corre-
lated with fatigue, the lack of clarity around causal pathways and the evidence about what helps has led to a multifaceted
approach to symptom management. However, there are no recommendations for fatigue management in people with
I-RMDs. This lack of guidance is difficult for those living with fatigue and for healthcare professionals delivering clinical care.

Methods: A multi-disciplinary taskforce comprising 26 members from 14 European countries was convened and two sys-
tematic reviews (SRs) were conducted. The taskforce developed the recommendations based on the SR evidence and task-
force members’ personal and professional experience of fatigue in I-RMDs.

Results: Four overarching principles and four recommendations were developed, which include health professionals’
awareness that fatigue should be monitored and assessed, and people with I-RMDs should be offered management
options. Shared decisions about fatigue management should consider the individual’s needs and preferences, as well as
their clinical disease activity, comorbidities and other psychosocial and contextual factors (Table).
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Conclusion: These 2023 EULAR recommendations provide consensus and up-to-date guidance on the management of
fatigue in people with I-RMDs.

Disclosure: E. Dures: None; B. Farisogullari: None; E. Santos: None; A. Molto: None; C. Feldthusen: None;
C. Harris: None; C. Elling-Audersch: None; D. Conolly: None; E. Elefante: None; F. Estévez-L�opez: None; I. Bini:
None; J. Primdahl: None; K. Hoeper: None; M. Urban: None; M. van de Laar: Eli Lilly, 5, 6; M. Redondo: None;
P. Böhm: None; R. Amarnani: None; R. Hayward: AbbVie/Abbott, 6; R. Geenen: None; S. Rednic: None;
S. Pettersson: None; T. Thomsen: None; T. Uhlig: Galapagos, 2, 6, Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6;
V. Ritschl: None; P. Machado: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, Gala-
pagos, 2, 6, Janssen, 2, 6, Merck/MSD, 2, 6, Novartis, 2, 6, Orphazyme, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6.
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Canada
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Background/Purpose: LN is a major cause of morbidity and mortality and develops in up to 60% of adult SLE patients. The
experiences of patients with SLE have been explored quantitatively and qualitatively. However, we know little of the lived
experiences of patients with LN. This research used a social constructionist perspective to explore patient experiences
and perspectives of LN.

Methods: Patients aged≥18 years with biopsy-proven pure or mixed ISN/RPS Class III, IV, or V LN and fulfilling the ACR
1997 or SLICC 2012 Classification Criteria for SLE were purposefully recruited from a Canadian lupus cohort to participate
in an innovative photovoice exercise. Over a 2-week period, participants took photos of what LN means to them, how LN
impacts their daily life, and factors that impact how they manage their LN. Photos (3–5 participants) were shared and dis-
cussed in two virtual focus groups. Discussions were transcribed verbatim for subsequent thematic analysis using NVivo
Software.

Table 1. Patient Characteristics
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Table 2. Results Overview
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Results: Thirteen patients withLN participated; 92.3% were female, mean (SD) age was 41.7 (14.0) years (Table 1). Of the
54 photos, images depicting activities/settings that contribute to wellbeing (n=14), the participants themselves (n=13),
healthcare experiences (n=10), home (n=5), work (n=2), community (n=2), friends (n=2), and other challenges (n=6) were
shared (Table 2). All participants described the physical (e.g., fatigue, joint pain, rash) and psychosocial (e.g., fear, stress,
social exclusion, feeling trapped, grief, and loss) impacts of living with LN. Although twelve discussed activities that contrib-
ute to well-being (e.g., listening to music, biking, walking dogs, spending time with family/friends, spending time in nature),
participants were consistently reminded of their LN during/following these activities due to physical symptoms (There’d be
days where my hands would cramp up and my knees would be stiff, but I just push through… because I love that experience
of looking around at my surroundings, and the leaves falling (P5)), the need for caution while participating (I only rode [the
bike] once, because I am always hearing my doctors very sage advice in my ear. Be careful, don’t overdo it (P3)), and altered
life trajectories (My husband and I had envisioned we’d be playing with grandchildren… but I was never able to carry… [The
dogs] are affectionate, loyal, and they need us… so they are sort of the light (P3); You’re always at a crossroad, you’re
always having to make a decision… you have to turn left or right, you can’t keep going straight (P8)). Eleven participants dis-
cussed the need for, and burden of, medications to manage their LN; side effects (n=10) and medication-related financial
challenges (n=5) were highlighted.

Conclusion: Respondents reported a substantial psychosocial burden associated with their LN diagnosis. While activities
that contribute to well-being were emphasized, the physical, emotional, and lifestyle impacts of LN and the associated med-
ication journey serve as frequent reminders of the disease burden, both now and into the future. The need for flexibility
(i.e., from friends, employers, and themselves) is an essential component of navigating altered life trajectories.

Funding: GSK (GSK Study 218747)

Disclosure: F. Cardwell: None; S. Elliott: None;M. Barber: AbbVie/Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK),
2, Janssen, 2, Sanofi-Genzyme, 2;K. Cheema: Alexion, 1, 6, Novartis, 1, Otsuka, 6; S. George: GlaxoSmithKlein(GSK),
3; A. Boucher: GlaxoSmithKlein(GSK), 3; A. Clarke: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(-
GSK), 2, 5, Otsuka, 2, Roche, 2.
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Background/Purpose: Treatment of rheumatoid arthritis (RA) in patients with cancer could potentially result in poor cancer
outcomes because of immunosuppression. Adequate data for shared decision-making in patients with RA and cancer is
scarce, as there are uncertainties about the risk of various RA therapies on cancer progression and recurrences. The aim
of this study was to identify the beliefs, preferences, and informational needs of patients with RA and cancer with respect
to the harms, benefits, and risk uncertainties of RA therapy.
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Methods:We conducted individual interviews of 20 patients with RA and cancer recruited consecutively at outpatient clinics
in a cancer center. We used a semi-structured guide for the interviews. We explored the following themes: i) past experi-
ences in medical encounters, ii) beliefs and attitudes about harms and benefits of RA, and iii) decision making process about
RA treatment. We conducted a thematic analysis to interpret data.

Results: Fifteen (75%) patients were female, mean age was 59.4 years (SD 10.2). Median RA duration was 11 years. Four
(20%) patients had breast cancer, four (20%) had melanoma, two (10%) had lymphoma, and each of the other 10 had another
different cancer. (1) Past experiences. Patients reported discussing concerns with their physicians about RA symptoms, the
impact of RA treatment on RA, adverse events, interactions between RA and oncologic therapies, and discontinuation of RA
treatment after cancer diagnosis. Most patients felt their concerns were addressed after the discussion with their providers.
(2) Beliefs and attitudes. Few patients were concerned about the risk of cancer development or recurrence with RA treatment,
and somementioned lymphoma risk with biologics. Patients were concerned about the impact of cancer treatment on RA, RA
flare-ups, and suppression of their immune system. (3) Decisionmaking process. Most patients felt decisions were shared with
their providers including discontinuing, changing, or adding new drugs. Most common decision facilitators included discus-
sions with their physicians and their own previous experiences. Most patients would consider taking a drug to improve RA even
if the effect on cancer were unknown. Informational needs included the following areas: (i) adverse events and efficacy of drugs,
(ii) drug interactions, (iii) impact of RA drugs on cancer, and (iv) costs. With respect to delivery of information, many patients, but
not all, found other patients’ testimonials helpful. Preferred types and formats for information included pictures, graphs, and
numerical information (e.g. probabilities) on benefits and harms. Various modes of delivery were identified such as mailings,
emails, websites, electronic medical records, videos, and through discussion with providers.

Conclusion:We identified important aspects related to the preferences, concerns, and informational needs in the treatment
decision making process of patients with RA and cancer. Discussions with physicians were the most important factor to
make decisions about RA treatment, but patients also identified other potential sources of information that could aid in this
process.

Disclosure: J. Ruiz: None; S. Madramootoo: None; M. Lopez-Olivo: None; N. Singh: None; M. Suarez-Almazor:
Celgene, 1, Eli Lilly, 2, Pfizer, 2, Syneos Health, 1.
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Massy7 and Shanthini Kasturi2, 1Tufts University School of Medicine, Boston, MA, 2Tufts Medical Center, Boston, MA,
3Ambulomics, Boston, MA, 4Hospital for Special Surgery, Weill Cornell Medicine, New York, NY, 5Tufts Medical Center,
Arlington, MA, 6N/A, New York, NY, 7Covid-19 GRA, West Orange, NJ
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Background/Purpose: Mobile health (mHealth) technology offers promising tools to facilitate the self-management of
chronic diseases, including systemic lupus erythematosus (SLE). However, currently available mHealth applications (apps)
for SLE are of limited quality and functionality, having largely been developed without the direct input of individuals living with
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SLE. Human-centered design is a method of problem-solving that strives to put real people at the center of the development
process and involves three steps: inspiration, ideation, and implementation. Here we describe the application of human-
centered design methodology to elicit patient preferences and guide the development of an mHealth app for the manage-
ment of fatigue in SLE.

Methods: Patient perspectives and preferences for an mHealth app addressing fatigue in SLE were explored in the inspira-
tion phase through literature review, focus groups, and targeted conversations with patients. Key features for the app were
identified and an initial prototype was developed in the ideation phase. Individuals with SLE reviewed the prototype in in-
depth interviews and surveys. Participants were purposefully sampled around age, sex, race, ethnicity, and disease dura-
tion. They provided open-ended feedback on app functionalities and format, and rated features using a 5-point Likert scale.
Interviews were conducted online using cloud-based video conferencing (Zoom) and were recorded, transcribed, and ana-
lyzed using a rapid analysis protocol and feedback capture grid. The prototype was iteratively refined in multiple cycles of
feedback.

Table 1. Interview participant characteristics (n=10)

Table 2. Prototype Ratings [mean (standard deviation), where 1= Love it and 5= Hate it]
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Results: Twelve patients from two academic medical centers participated in two initial focus groups and brainstormed fea-
tures and functionalities for the app. Research team members, including two patient stakeholders, developed an initial app
prototype based on ideas generated in the inspiration phase. Ten individuals with SLE (Table 1) provided feedback on the
initial prototype and subsequent iterations in two rounds of surveys and interviews. Overall, participants rated the features
and format of the prototypes highly (Table 2) and over 80% reported they were likely or highly likely to use the proposed
app. Several themes around preferences for the app emerged from the interviews (Figure 1), including the importance of
1) community/social connection; 2) accessibility and inclusion, and 3) options for customization and integration of the app
with existing digital health tools and health care. Participants highlighted the potential of the app to facilitate self-
management and improve quality of life, but noted sustained engagement as a possible challenge.

Conclusion: A patient-engaged, human-centered design approach provided valuable insights into patient preferences and
priorities for an mHealth app for the management of fatigue in SLE. Feedback from the inspiration and ideation phases will
inform iterative prototype refinement and guide app pilot testing (implementation).

Figure 1. Feedback Capture Grid
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Transition Readiness over Time in a Rheumatology Transition Clinic
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Background/Purpose: In 2018 we designed a Rheumatology Transition clinic to care for adolescent patients with autoim-
mune disease. We incorporate Health Care Transition curriculum (HCT) into our clinic to improve Transfer outcomes as
patients move from a pediatric to adult healthcare model. As part of this HCT, we ask our participants to complete a Transi-
tion Readiness Assessment (TRA) that mirrors the same assessment available from the GotTransition website. This assess-
ment quantifies a patient’s preparedness to become independent in managing their own health care. This abstract presents
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preliminary data from the TRA, contrasting responses over time in individual patients and parents, and the responses from
the patients versus their parents or legal guardians.

Methods: Participants are asked to complete the TRA. The TRA is requested at two time points. First, when patients are first
evaluated. Second, just before their first clinical visit with an adult Rheumatologist in an adult Rheumatology clinic.

Responses from the patients at the two time points were evaluated and compared using appropriate statistical analyses. To
assess the significance of changes in responses over time, a t-test was conducted to compare the patients’ first and second
answers. The mean (SD) was calculated to summarize the age at diagnosis, age at enrollment, and the number of days from
the first survey to the second survey. Additionally, the median (interquartile range, IQR) and range were used to summarize
the distribution of these variables. Categorical variables such as sex, gender identity, race, and ethnicity were summarized
using N (%) to indicate the number and percentage of patients within each category.
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Results: As of May 2023, we had 129 patient and 95 parent participants in the first TRA; and 27 patient and 15 parent par-
ticipants in the second TRA (Table 1: Patient demographics). In all but two variables, patients and parents report improve-
ment in Transition readiness. Patients report better Transition readiness, than do parents, when they are first enrolled into
the registry. Where there is a statistically significant disparity between patients and parents in their assessment, it is patients
who report better Transition readiness at registry enrollment. However, where there is a statistically significant disparity in
their assessment over time, it is parents who are more likely to report a longitudinal improvement in their child’s Transition
readiness over time (Figure 1: TRA responses over time).

Conclusion: These findings alone do not prove a causative effect between the HCT curriculum in our Transition clinic and
improved Transition readiness over time. However, this improvement in Transition readiness over time is encouraging.
Potential confounders might include an independent progression in maturity and independence with age that might also
improve Transition readiness. In our future research, we will work to understand patient-specific variables that influence
improved Transition readiness, and if there is a correlation with Transition readiness and Transfer and medical outcomes.

Abstract Number: 2024

Patient-Reported Outcomes in Patients with Lupus Nephritis: A Post Hoc
Analysis of Control Arm Data from Two Completed Phase III Randomized
Clinical Trials

Christophe T. Tchakoute1, Huiyan (Ashley) Mao2, Gene Wallenstein1, Jorge Ross Terres1, Seitaro Yoshida1 and Lisa
Lindsay1, 1Genentech, Inc., South San Francisco, CA, 2Hoffmann-La Roche Ltd, Mississauga, ON, Canada
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Background/Purpose: Lupus nephritis (LN) is a severe and common (50%) organ-threatening manifestation of systemic
lupus erythematosus and is associated with a high risk of progression to chronic kidney disease and kidney failure.1 LN
treatment goals include normalization of kidney function, low disease activity and, increasingly, improvements in health-
related quality of life (HRQOL). Assessment of content validity for the Short Form-36 (SF-36) and FACIT-Fatigue scales have
identified fatigue, pain, vitality and physical well-being as particularly impactful in patients with LN compared with healthy
controls.2,3 Limited data exist on the relationship between renal function and HRQOL in patients with LN.

Methods: We conducted a post hoc descriptive analysis of data collected from the control arms of 2 global Phase III LN
RCTs: LUNAR (NCT00282347)4 and BELONG (NCT00626197).5 We excluded active-arm patients to focus on patients
receiving standard of care (SOC) therapy. These studies included adult ANA+ patients with biopsy-confirmed class III/IV
LN and proteinuria. We described patients according to baseline factors and characterized HRQOL scores over study week.
The LUNAR trial included the Expanded Health Survey (EHS) (Weeks 0, 12, 24 and 52), and BELONG included the SF-36,
FACIT-Fatigue and modified Brief Pain Inventory (Weeks 0, 12, 24, 36 and 48). The SF-36 and EHS include information on
general health, social/physical functioning, role limitations due to physical/emotional problems, vitality, emotional well-being
and pain. We analyzed these tools based on recoding responses to a range of 0 to 100, with higher values representing bet-
ter HRQOL. We assessed the relationship between (1) baseline proteinuria (urine protein creatinine ratio [UPCR]) and
(2) complete renal response (CRR) and mean change in fatigue and general health scores using stratified analyses and
Mann-Whitney test for differences.
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Results: Table 1 describes baseline study-specific patient characteristics. The lowest baseline scores were identified
for general health and vitality in the SF-36 and for fatigue, tiredness and energy in the FACIT-Fatigue. Figure 1 pro-
vides SF-36 scores for general health, pain, vitality, physical functioning and fatigue by study week. HRQOL trajectories
suggest consistent patterns across trials with improvements in domains such as fatigue and pain. Patients with base-
line UPCR ≥3 had greater change in fatigue score at Week 52/48 than those with UPCR < 3 (Figure 2). We did not
identify significant changes in fatigue score by CRR status, nor change in general health score at Week 52/48 accord-
ing to baseline UPCR or CRR.
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Conclusion: Initial post hoc analysis of patients in the control arms of the LUNAR and BELONG trials suggest greater
improvements in fatigue among patients with baseline UPCR ≥3. Additional multivariate analyses will provide enhanced
understanding of the relationship between renal function and HRQOL over time.
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L. Lindsay: F. Hoffmann-La Roche Ltd, 11, Genentech, Inc., 3.
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Abstract Number: 2025

Osteoporosis Treatment Attributes and Levels for an Online
Decision-Making Tool for Patients: Findings from Adaptive
Choice-Based Conjoint Analysis

Jeffrey Curtis1, Kelly Gavigan2, W. Benjamin Nowell3, David Curtis4, Danielle Ali5, Xiaoyu Liu6, Katherine Makaroff6,
Christopher Almario6, Carine Khalil6, So Yung Choi7 and Brennan Spiegel6, 1University of Alabama at Birmingham,
Birmingham, AL, 2Global Healthy Living Foundation, Upper Nyack, NY, 3Global Healthy Living Foundation, Nyack, NY,
4Global Healthy Living Foundation, San Francisco, CA, 5Global Healthy Living Foundation, Upper Nayack, NY, 6Cedars-
Sinai Center for Outcomes Research and Education (CS-CORE), Los Angeles, CA, 7Biostatistics and Bioinformatics
Research Center, Cedars-Sinai Cancer, Los Angeles, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose:Osteoporosis (OP) treatment options have different attributes based on mode of administration, fre-
quency of administration, risks of minor and serious side effects, and effectiveness, among others. People living with OP
(pts) prioritize different aspects of OP treatment based on their own preferences and on physician recommendations. The
study’s objective was to assess individual preferences among pts to inform an online decision-making tool for OP treatment.

Methods: An adaptive choice-based conjoint (ACBC) analysis survey was developed to quantify the relative importance of
6 OP medication attributes. Pts from Cedars-Sinai academic medical center were invited to complete the online conjoint
exercises. The conjoint software determined each pt’s preferences by calculating importance scores for each medication
attribute (higher=more important). Results of the conjoint exercise were used to develop an online treatment decision-
making tool for OP. We then tested the tool and the website it lives on with OP pts to improve functionality. User testing

FIGURE 1. Average medication attribute importance score based on part-worth utilities for osteoporosis patients (N=304). Part-worth utility was
calculated from the adaptive choice-based conjoint to determine relative value for each level of the conjoint attributes. Importance scores add
up to 100%.
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involved recruiting a sample group of OP pts from the ArthritisPower research registry to review the website and use the tool
while researchers remotely observed their behavior and collected feedback.

Results: A total of 304 pts completed the ACBC survey. Based on importance score, the most important attributes in the
decision-making process were efficacy at preventing hip fractures (31.0%), way the medicine is given (17.5%), and risk of
serious side effect (16.6%) (Figure 1). Attributes and levels for the final decision-making tool were based on results of the
ACBC survey and informed by currently available treatment options, iterative feedback from providers and drug manufac-
turers, and user testing with 5 OP pts. Effectiveness to improve bone mineral density (BMD) was added as an attribute to
reflect currently available OP treatments that demonstrate improvement in BMD but lack clinical data demonstrating effec-
tiveness to prevent fractures. User testers encountered challenges with understanding how certain questions worked. While
the question types could not be changed, as they are fundamental to the conjoint analysis exercise, the functionality of some
of the questions were improved and additional directions were added at the start of the tool.The decision-making tool with
final list of attributes and levels is being developed and disseminated by a patient advocacy organization (Table 1).

Conclusion:Pts with OPmay benefit from identifying personal preferences using an online treatment decision-making tool devel-
oped with input from pts, providers, and researchers. A publicly available tool such as this may facilitate productive patient-
provider conversations and foster shared decision-making for OP therapies in fracture liaison services and other clinical settings.

Disclosure: J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and Company, 2, 5,
Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; K. Gavigan: Global Healthy Living Foun-
dation, 3;W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5;D. Curtis: Global Healthy Liv-
ing Foundation, 3; D. Ali: Global Healthy Living Foundation, 3; X. Liu: None; K. Makaroff: None; C. Almario: None;
C. Khalil: None; S. Choi: None; B. Spiegel: Alnylum, 5, Amgen, 5, Ardelyx, 1, Ferring, 1, Ironwood, 1, 5, Takeda, 1, 5.

TABLE 1. Final attributes and levels included in the online decision tool.
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Abstract Number: 2026

Developing a Guided Joint Self-Exam for Rheumatoid Arthritis Patients to
Use in Telehealth-Delivered Care

Kelly Gavigan1, David Curtis2, Jeffrey Curtis3, W. Benjamin Nowell4, Danielle Ali5, Neelkamal Soares6, John Cush7,
Rebecca Grainger8, Manas Jinka9, Sandeep Sodhi10, Natalie Fortune9 and Swamy Venuturupalli9, 1Global Healthy Living
Foundation, Upper Nyack, NY, 2Global Healthy Living Foundation, San Francisco, CA, 3University of Alabama at
Birmingham, Birmingham, AL, 4Global Healthy Living Foundation, Nyack, NY, 5Global Healthy Living Foundation, Upper
Nayack, NY, 6Western Mich Univ Homer Stryker MD Sch of Medicine, Kalamazoo, MI, 7University of Texas Southwestern
Medical School, Dallas, TX, 8University of Otago, Wellington, New Zealand, 9Attune Health, Beverly Hills, CA,
10Illumination Health, Hoover, AL

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Telehealth services and, increasingly, remote therapeutic monitoring, can be used to enable the
continuum of clinical care in out-of-office settings. This remotely provided care can increase personalization of healthcare
by using patient-relevant data, but lack of opportunity for in-person examination may remain a barrier. Our objective was
to develop and pilot a smartphone application (app)-based program to teach patients to perform guided self-examination
to measure the disease activity of their rheumatoid arthritis (RA), to facilitate remote care.

Methods: An in-app tool to instruct patients with RA to conduct a self-guided 28 tender and swollen joint count (28-TJC,
28-SJC) was developed for the ArthritisPower research registry app based on previously developed videos1. An instruc-
tional script of on-screen messaging and animations was iteratively refined by the study team of physicians, researchers,
patients, and patient advocates. A storyboard of the final script was user tested with ArthritisPower members living with
RA. The tool was then piloted in the ArthritisPower app by RA patients in a community rheumatology practice to gain feed-
back on the user interface and user experience. Participation in the pilot consisted of registering for ArthritisPower, complet-
ing six physical and social health patient reported outcomes (PROs) (PROMIS measures for Pain Interference, Physical
Function, Fatigue, and Satisfaction with Participation in Discretionary Activities; RADAI-5; and OMERACT RA Flare), and
completing the guided, self-conducted 28-TJC, 28-SJC. The in-app assessment was compared to in-person assessment
by a rheumatologist within 6 days of a scheduled office visit.

Results: Five RA patients participated in the pilot testing. The mean (SD) time to completion for the PROs and joint self-
assessment tool was 18.3 (3.5) minutes, with the PROs taking 5.4 (0.9) minutes on average and the joint self-assessment
taking 12.9 (3.5) minutes on average to complete. Based on this pilot, edits were made to the tool. These included simplify-
ing the language in the registration process, clarifying what was required to successfully complete participation and the
expected time commitment, clarifying concepts of tender and swollen joints, adding inspirational progress messaging,
and refining the instructional tool. Example screens from the in-app module can be found in Figure 1.

Conclusion: Piloting in real-world settings highlighted areas for change that are hoped to increase successful participation,
such as simplifying language, clarifying requirements, and adding motivational messaging. The refined tool is currently being
deployed in a larger study to evaluate the accuracy and utility of patient-conducted TJC and SJC for guiding RA manage-
ment decisions. 1Grainger, et al. ACR Open Rheum. 2020;2(12):705-709.
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Disclosure: K. Gavigan: Global Healthy Living Foundation, 3; D. Curtis: Global Healthy Living Foundation, 3;
J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas, 2, 5, Eli Lilly and Company, 2, 5, Janssen,
2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5;W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen,
2, 5, Scipher Medicine, 5; D. Ali: Global Healthy Living Foundation, 3; N. Soares: None; J. Cush: None; R. Grainger:
AbbVie, 2, 6, Cornerstones, 6, Janssen, 6, Novartis, 2, Pfizer, 6; M. Jinka: None; S. Sodhi: None; N. Fortune: None;
S. Venuturupalli: None.

FIGURE 1. Example Screens from the In-App Joint Count Tool
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Abstract Number: 2027

Developing and Implementing a Pilot Educational Intervention to
Improve Readiness for Self-Management Among Patients with
Rheumatic Diseases in Uganda

Trina Pal1, Auther Jjunju2, joshua bilsborrow3, Lillian Tugume4, Rachel Galvao3, Evelyn Hsieh5 andMark Kaddumukasa4,
1Section of Rheumatology, Yale School of Medicine, West Hartford, CT, 2The Arthritis Association of Uganda, Kampala,
Uganda, 3Section of Rheumatology, Yale School of Medicine, New Haven, CT, 4Department of Medicine, School of
Medicine, College of Health Sciences, Makerere University, Kampala, Uganda, 5Yale University, Department of Medicine,
Section of Rheumatology; Yale School of Public Health; Section of Rheumatology, VA Connecticut Healthcare System,
Westport, CT

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Self-management is an effective strategy for improving health outcomes among patients with
chronic conditions such as rheumatic diseases. Patient education about self-management among patients with rheumatic
disease in Uganda is limited. In collaboration with The Arthritis Association of Uganda (TAAU), a fully registered, patient-led
NGO, this pilot study aimed to evaluate the feasibility of developing and implementing a virtual patient education series
and collecting information regarding self-management.

Methods: Four virtual sessions were developed together with direct input from the Ugandan rheumatology patient perspec-
tive. Adults ≥18 years of age receiving care at the Mulago Hospital Rheumatology Clinic were invited to participate. Patients
were asked to complete a survey at enrollment regarding demographic and clinical characteristics and self-management
readiness via the validated 13-item Patient Activation Measure (PAM) tool (see table), and an Exit Survey to re-assess the
PAM. Feasibility and acceptability metrics were collected including the ability of the study team to develop and deliver all ses-
sions as planned, attendees per session, attendees who returned for subsequent sessions, attendees who completed each
of the surveys, barriers that were faced, and patient satisfaction.

Results: The four topics selected and developed, based upon the experience and input of TAAU, encompassed: Introduc-
tion to Arthritis, Exercise & Nutrition, Women’s Health & Rheumatic Disease, and Understanding My Disease & Rheumatol-
ogy Medications. Sessions were delivered over Zoom from 1/2023 - 5/2023, approximately every other week prior to the
start of the morning clinic. Each topic was presented twice to maximize patient participation. Local team members simulta-
neously interpreted content into Luganda. An average of 21 participants (range 17-24) attended each session (mean age 48
±14 years, 72% women). Reported diagnoses included rheumatoid arthritis, osteoarthritis, systemic lupus erythematosus,
crystalline arthritis, psoriatic arthritis, and “not sure”. A total of 33 Enrollment Surveys and 41 Exit Surveys were collected.
Mean raw PAM scores were 36.9±3.8 at enrollment and 41.5±2.2 at exit. Challenges encountered and discussed included
language barriers, adapting medical terminology to health literacy levels, and administrative/logistical hurdles (internet con-
nection reliability, preparing and managing hard copies of the surveys, accessing the meeting space, inclement weather,
accommodating interest in remote participation). Patients reported sessions were useful, appropriate and engaging, and
expressed a strong interest in additional future sessions.

Conclusion: In this pilot study, we demonstrated the feasibility of developing and implementing an educational series
focused on self-management for patients with rheumatic diseases and collecting associated measures. Our findings will
directly inform the design and delivery of future expanded interventions on this topic. Next steps will include formal cultural
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adaptation and validation of the 13-item PAM, incorporation of remote participation, and direct assessment of knowledge
gaps, and self-management practices.

Disclosure: T. Pal: None; A. Jjunju: None; j. bilsborrow: None; L. Tugume: None; R. Galvao: None; E. Hsieh: None;
M. Kaddumukasa: None.
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Endorsement of Core Domain Definitions to Measure the Impact of
Glucocorticoids in Patients with Rheumatic Diseases: A Report from the
OMERACT Working Group on Glucocorticoid Impact

Kevin Yip1, Suellen Lyne2, Vasilis Vasiliou3, David Katz4, Pamela Richards5, Joanna Tieu6, Rachel Black7, Susan
Bridgewater8, Dorcas Beaton9, lara maxwell10, Jo Robson8, Sarah Mackie11, Catherine Hill6 and Susan Goodman1,
1Hospital for Special Surgery, New York, NY, 2The Queen Elizabeth Hospital, Adelaide, Australia, 3Royal Holloway,
University of London, London, United Kingdom, 4Sparrow Pharmaceuticals, Portland, OR, 5NA, Bristol, United Kingdom,
6The Queen Elizabeth Hospital, Woodville, Australia, 7Royal Adelaide Hospital, Adelaide, Australia, 8University of the
West of England, Bristol, United Kingdom, 9Institute for Work & Health, Toronto, ON, Canada, 10University of Ottawa,
Ottawa, ON, Canada, 11Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK;
Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Healthcare research has historically been medically oriented, less focused on the patients’ perspec-
tive that research shows can improve the quality of care. OMERACT advocates for the development of core outcome sets to
improve outcome measures in rheumatology by incorporating the patient perspective, which is often neglected in research.
The OMERACT Glucocorticoid (GC) Impact Working Group has been working to develop a core domain set to measure the
impact of GCs. Based on qualitative research and multiple rounds of Delphi-type exercises, the group identified mandatory
domains for inclusion in all clinical trials where the effects of GCs are measured. These include infections, bone fragility, mood
disorders, hypertension, diabetes, weight, fatigue, and mortality.

A fundamental aim of the GC Impact Working Group is to develop a core outcome set of measurement tools or instruments
to represent and assess relevant outcomes, through application of the well-established OMERACT methodology. Before
progressing to instrument selection, the Working Group sought to establish precise definitions of all mandatory domains
within the core domain set to facilitate measurement.

The layered definition approach that provides a detailed definition of the domain and the elements of that domain that should be found in a suitable
instrument using that technique. BSL – Blood Sugar Level, Example of mandatory domain
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Methods: OMERACT methodology was applied with the use of evidence and consensus-based decision making of all stake-
holder groups (patient research partners, health care professionals, clinician researchers, industry members and methodolo-
gists) to develop detailed definitions for the broad domain, target domain, and domain components, considering sources of
variability that could impact the outcome measure assessed by a given instrument (fig 1). The working group synthesized prior
qualitative studies, quantitative work, and results from Delphi rounds, to develop a rich definition of ’what’ is to be measured.

Results: Over a 2-year period, from 2021–2023, the OMERACT Working Group on GC Impact conducted virtual meetings
to establish domain definitions. The core area identified for all domains was pathophysiological, except weight, which was
divided into both pathophysiological and life impact manifestations, and fatigue which has only life impact manifestations.
Sources of variability were recognized, including cultural factors, age, gender, education level, socioeconomic status, per-
sonal experiences, emotional state, and language barriers. To minimize the impact of potential variability, instrument selec-
tion will require rigorous validation procedures. The domain definitions endorsed, through this consensus-based decision-
making process, will form the foundation for instrument selection and the initial step of domain / concept match and content
validity in the OMERACT pillar of ’truth’ before moving on to feasibility, and discrimination

Conclusion: The OMERACT GC Impact Working Group have endorsed detailed domain definitions for core domains. The
next step of the working group is to select instruments and develop the core outcome set for inclusion in all clinical trials
where the effects of GCs are measured.

Disclosure: K. Yip: None; S. Lyne: None; V. Vasiliou: None; D. Katz: Sparrow Pharmaceuticals, 3, 4, 8; P. Richards:
None; J. Tieu: Vifor, 5; R. Black: None; S. Bridgewater: None; D. Beaton: None; l. maxwell: None; J. Robson: CSL
Vifor, 2, 5, 6, Sanofi, 5, UKIVAS Registry, 12, Non profit organization Rheumatology Co-Chair; S. Mackie: AbbVie/
Abbott, 2, AstraZeneca, 2, GlaxoSmithKlein(GSK), 3, 12, Investigator, National Institute for Health and Care Research,
5, 12, investigator on STERLING-PMR trial, funded by NIHR; patron of the charity PMRGCAuk, Pfizer, 2, 6, Roche, 2, 6,
12, Support from Roche/Chugai to attend EULAR2019 in person, Sanofi, 2, 12, Investigator, Sparrow, 12, Investigator,
UCB and Novartis, 6, Vifor, 6; C. Hill: None; S. Goodman: NIH, 5, Novartis, 5.
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Health-Related Quality of Life in Idiopathic Inflammatory Myopathies:
How to Act for Improving the Disease Burden of Patients?

Chiara Cardelli1, Simone Barsotti2, Elenia Laurino1, Michele Diomedi1, Federico Fattorini1, Dina Zucchi3, Alessandra
Tripoli1, Linda Carli1 and Marta Mosca1, 1Rheumatology Unit, Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, Italy, 2Internal Medicine, Ospedale di Livorno, Pisa, Italy, 3Rheumatology Unit, Department of
Clinical and Experimental Medicine, University of Pisa, Italy; Department of Medical Biotechnologies, University of Siena,
Pisa, Italy

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Idiopathic Inflammatory Myopathies (IIM) are rare, multisystemic and complex diseases that strongly
impact the Quality of Life (QoL) of those affected. Patient Reported Outcomes (PROs) are validated tools that assess the overall
health status of patients, particularly with regard to emotional and functional domains. The aim of the study was to evaluate the
impact of disease clinical features and comorbidities on Health-Related (HR) QoL in a monocentric cohort of IIM patients.
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Methods: Consecutive adult patients with a diagnosis of IIM (2017 EULAR/ACR criteria) followed at our Myositis Clinic were
enrolled in this cross-sectional study. Demographic and clinical data were collected at enrolment. HRQoL was evaluated by
administration of generic PROs: Patient Global Assessment (PGA), Health Assessment Questionnaire (HAQ), Short-Form
36 Items Health Survey (SF36), Functional Assessment of Chronic Illness Therapy Fatigue Subscale (FACIT-F), Hospital Anx-
iety and Depression Scale (HADS). Intergroup comparisons were assessed using t-test and Mann-Whitney tests, as appro-
priate. Multivariate analysis was performed by a linear regression model.

Results:We enrolled 85 patients (67.1% female; mean age 65.7±12.5 years; mean disease duration 7.9±6.5 years) with the
following diagnosis: 44 dermatomyositis (51.8%), 36 polymyositis (42.3%), 5 inclusion body myositis (5.9%). Among clinical
features, dysphagia and sicca symptoms were found to have the greatest impact on HRQoL: in fact, dysphagia was asso-
ciated with worse outcomes in all PROs (PGA p< 0.001, HAQ p< 0.001, SF36 p≤0.031, FACIT-F p< 0.001, HADS p=0.023
for anxiety and p=0.002 for depression), while sicca symptoms were found to be associated with worse scores in three of
four SF36 domains of both mental and physical health (p≤0.044 and p≤0.027, respectively) and in a greater fatigue
assessed by FACIT-F (p=0.006). As expected, HRQoL was significantly impaired by the coexistence of fibromyalgia (FM),
which indeed determined worse scores of HAQ (p=0.031) and all SF36 domains (p≤0.021), higher fatigue levels (p=0.006)
and higher levels of anxiety and depression evaluated by HADS (p=0.025 and p=0.05, respectively); also osteoporosis
(OP) was found to significantly impact on PGA (p=0.027) and physical functioning and general health evaluated by SF-36
(p=0.044 and p=0.029, respectively). At multivariate analysis, among clinical variables, only dysphagia maintained a signifi-
cant impact on almost all PROs (p≤0.018, except for pain and physical role domains of SF36); among comorbidities, FM
had a significant impact on all PROs (p≤0.05), whereas OP had an impact only on the SF36 domains (p≤0.03).

Conclusion: Our data could help rheumatologists to focus their attention on specific clinical domains of IIMs in the perspec-
tive of preserving patients’ QoL. In particular, dysphagia and FM were found to be the main determinants of HRQoL in IIM
patients, thus suggesting their better control and optimized management could significantly improve patients’ physical
and psychological functioning. Moreover, OP prevention might further reduce the disease burden in this group of patients,
thus ameliorating their quality of care.

Disclosure: C. Cardelli: None; S. Barsotti: None; E. Laurino: None;M. Diomedi: None; F. Fattorini: None;D. Zucchi:
None; A. Tripoli: None; L. Carli: None; M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, Otsuka, 2, UCB, 2.
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Positive Psychosocial Factors May Protect Against Perceived Stress in a
Multiethnic Cohort of People with SLE with and Without Trauma History

Kimberly DeQuattro1, Laura Trupin2, Sarah Patterson3, Stephanie Rush2, Caroline Gordon4, Kurt Greenlund5, Kamil
Barbour5, Cristina Lanata6, Lindsey Criswell7, Maria Dall’Era2, Jinoos Yazdany2 and Patti Katz8, 1University of
Pennsylvania, Media, PA, 2University of California San Francisco, San Francisco, CA, 3University of California San
Francisco, Pacifica, CA, 4Institute of Inflammation and Ageing, University of Birmingham, Birmingham, United Kingdom,
5Centers for Disease Control and Prevention, Atlanta, GA, 6National Human Genome Research Institute, Washington,
DC, 7NIH/NHGRI, Bethesda, MD, 8University of California San Francisco, San Rafael, CA
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Background/Purpose: Trauma exposures are associated with SLE onset and disease activity; perceived stress is also
associated with greater SLE disease activity and worse patient-reported outcomes. However, perceptions of stress vary
in response to life events and may be influenced positively and negatively by psychosocial factors. In an SLE cohort, we
examined the association of stressful events with perceived stress, whether psychosocial factors affected perceived stress,
and whether these relationships varied by prior trauma exposures.

Methods: Data were from a sample of adults with SLE from the California Lupus Epidemiology Study (n = 242). We first
examined correlations of stressful events that occurred in the past year (Life Events Inventory: queries potentially stressful
health, living situation, family, financial, and legal events) and psychosocial factors (3 positive: resilience, self-efficacy, emo-
tional support; 1 negative: social isolation) with perceived stress (Perceived Stress Scale). Because of high correlations
among positive psychosocial variables, we used principal components analyses to create a positive psychosocial factor
score. We then used multivariable linear regression to examine independent associations of stressful events and psychoso-
cial variables with perceived stress, controlling for age, sex, disease duration, and educational attainment for the total sample
and stratified by lifetime trauma history (Brief Trauma Questionnaire, BTQ; any traumatic event vs none). Analyses stratified
by history of adverse childhood experiences (ACEs; 0-1 events vs ≥2 events) among the subset for whom ACEs data were
available (n = 180) were performed.

Results: Sample characteristics are shown in Table 1. Individuals who had experienced trauma (71%, BTQ) had signifi-
cantly higher perceived stress scores, more stressful events, lower emotional support scores, and higher social isolation
scores (Table 2). Overall, a greater number of stressful events over the previous year and social isolation were correlated
with greater perceived stress, and positive psychosocial factors (resilience, self-efficacy, and emotional support) were

Table 1. Characteristics of study participants with SLE, by trauma history*
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associated with lower perceived stress (Table 2). In analyses stratified by BTQ trauma and ACEs (38%), associations of pos-
itive and negative psychosocial factors with perceived stress were similar between groups. However, the number of recent
stressful life events was significantly associated with perceived stress only for people with BTQ trauma or ACEs (Table 3).

Table 2. Association of Perceived Stress Scale with Life Events Inventory, measures of positive (resilience, self-efficacy, emotional support) and
negative (social isolation) factors, by trauma history

Table 3. Association of perceived stress and stressful events (Life Events Inventory), measures of positive psychosocial and negative (social isola-
tion) factors, by trauma history (Brief Trauma Questionnaire and adverse childhood experiences), in models with adjustment
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Conclusion: Perceived stress was higher in individuals with SLE with BTQ trauma and/or ACEs. Individuals with trauma his-
tory may be more vulnerable to current interpersonal, economic, or other stressful experiences that lead to higher perceived
stress levels. Given demonstrated associations between perceived stress and poor health outcomes in SLE, modifiable pos-
itive psychosocial resources such as self-efficacy and emotional support may be important in managing perceptions of
stress. Increased access to interventions that strengthen positive psychosocial factors and lessen negative ones to lower
perceived stress is a next step towards improving outcomes in SLE.

Disclosure: K. DeQuattro: None; L. Trupin: None; S. Patterson: None; S. Rush: None;C. Gordon: AbbVie, 2, Alumis,
2, Amgen, 2, AstraZeneca, 2, Sanofi, 2, UCB Pharma, 2; K. Greenlund: None; K. Barbour: None; C. Lanata: None;
L. Criswell: None; M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoSmithKlein,
2, 5, Pfizer, 2; J. Yazdany: Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; P. Katz: None.
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Madrid, Spain, 2University Hospital zurich, University of Zurich, Zurich, Switzerland, 3Saint George Hospital University
Medical Center, Beirut, Lebanon, 4Medical University of Vienna and Karolinska Institutet (sweden), Vienna, Austria,
5Patient Research Partner, Stichting Tools, Amsterdam, Netherlands, 6Sorbonne Université and Pitié Salpêtrière
Hospital, Paris, France
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Background/Purpose: Patients bring valuable insights to research; the inclusion of patient research partners (PRPs) in
research projects is increasingly recognised and recommended in medical research, also by the Food and Drug Administra-
tion. The level of involvement of PRPs in translational rheumatology research projects remains unknown, while in randomized
clinical trials (RCTs) published between 2016 and 2020, it has been reported to be as low as 2%1. The objective of this study
was to assess the involvement of PRPs in recent translational studies and RCTs in rheumatology.

Methods: In this scoping review, we analyzed the 80 most recent articles (40 for translational studies and 40 for RCTs) in
each of the target diseases (rheumatoid arthritis, psoriatic arthritis, systemic lupus erythematosus and lower-extremity oste-
oarthritis), published up until March 1st, 2023, in rheumatology and general scientific journals with an impact factor of >5. The
extent of PRP involvement was assessed, as reported in the Methods, affiliations of authors and acknowledgments sec-
tions. General data on the studies was also collected. The analysis was descriptive.

Results: Overall, 221 studies were screened; most were excluded due to wrong study design or wrong disease. Among the
40 translational studies (10 for each disease studied), half were published in rheumatological journals. Fifty percent of the
studies were conducted in Asia, 30% in Europe and 20% in North America. None of the included translational studies
reported PRP involvement (Figure 1). Of 40 clinical trials (10 for each disease studied), 78% were published in rheumatology
journals. Fifty-two percent of the studies were conducted in North America, 25% in Europe and 23% in Asia. Among the
40 RCTs, 8 studies (20%) reported PRP involvement (Figure 1). These trials were from Europe (6/8, 75%), and North
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America (2/8, 25%). Most of them (6/8, 75%) were non-industry funded. The type of PRP involvement was reported in 4/8
studies (50%); four studies reported PRP participation in the study design and two studies reported involvement in the inter-
pretation of the results. All the trials reporting the number of PRPs (6/8, 75%), involved at least two PRPs.

Conclusion: Despite a world-wide movement advocating for increased patient involvement in research, the involvement of
PRPs in translational research and RCTs in rheumatology remains low. While there has been an improvement in PRP
involvement in RCTs compared to previous literature reviews (20% vs. 2%)1, PRPs are still absent in translational research
projects. This under-representation of PRP involvement in research highlights a persistent gap between recommendations
and practice.

References:

1. Wang H, et al. Patient research partner involvement in rheumatology clinical trials: analysis of journal articles 2016–
2020. Ann Rheum Dis 2021;80:1095-1096
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Figure 1: Involvement of patient research partners in recent translational studies and RCTs
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Background/Purpose: Depression prevalence in patients with rheumatoid arthritis (RA) is higher than the general pop-
ulation (�40% and 4.1%, respectively). Patients with depressive symptoms show reduced biologic therapy response.
Patient-clinician goal concordance has been linked to improved outcomes in other chronic conditions including diabe-
tes but has not been explored in RA patients with depression. Our objective was to (a) describe treatment goals for
RA patients with and without depression and (b) assess whether RA patient-clinician goal concordance varies by
depression status.

Methods: RA patients seen in the prior 12 months at one of two rheumatology clinics (Veterans Affairs- and university-
based) were enrolled in a cross-sectional survey study. Patients and their rheumatology clinician independently ranked their
top three (of eight) RA treatment goals. PHQ8 score ≥10 defined depression. Descriptive statistics were used to characterize
treatment goals for both groups. Fisher’s exact test was used to determine statistical significance with a Bonferroni correc-
tion to account for multiple comparisons (p= 0.006). Goal concordance, defined as a patient’s top goal ranked in their clini-
cian’s top three goals, was compared between groups.

Results: 148 dyads were included in the analysis (148 patients, 14 clinicians). Patients were 51% female and 28%
non-white, with mean disease duration of 12 years (SD= 9). 32 patients (22%) met depression criteria. Overall, "less
pain" was identified as a treatment goal most often, regardless of depression status (81% depressed, 91% non-
depressed, p= 0.21). Similarly, "fewer problems doing my daily activities" was the second-most selected treatment
priority for patients with and without depression (56% and 69%, respectively, p= 0.21). However, patients with
depression identified "feel less tired" as their third-most selected goal (47% depressed, 33% non-depressed,
p=0.15), while those without depression identified "avoid side effects from medication" third-most frequently (41%
non-depressed, 28% depressed, p=0.22). Patients with depression also identified "improve sleep" as a goal more
often than patients without depression (41% depressed, 16% non-depressed, p= 0.006). Goal concordance did not
differ significantly between patients with and without depression (91% and 78% meeting concordance definition,
respectively, p= 0.1).

Conclusion: RA patients, regardless of concomitant depressed mood, most often prioritized "less pain," followed by
"fewer problems doing my daily activities." However, differences emerged in the third-most valued goal such that
patients with depression ranked "feel less tired" and patients without depression ranked "avoid side effects from
medication" more often. Goal concordance did not differ significantly between groups, which may be explained by
the high value placed on pain in goal ranking and our patient-centered definition of concordance. Pain is a com-
mon symptom in RA and routinely elicited at clinic visits, prompting discussions between patients and clinicians.
Research to explore ways to improve goal elicitation beyond pain among all RA patients and their clinicians is
warranted.

Disclosure: A. Schue: None; R. Matsumoto: None; J. Barton: None.
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Background/Purpose: Patient-Reported Outcome Measurement Information System (PROMIS®) measures are valued in
the assessment of health outcomes for patients with rheumatoid arthritis (RA). However, little is known about sex differences
in change in key PROMIS domains following initiation of DMARD therapy. We aimed to examine sex differences in PROs
among patients with RA after starting a new DMARD.

Methods: In this retrospective study, patients with RA seen at a single institution between 1/2020 and 10/2021 were
included. RA patients were identified by presence of 2 diagnostic codes (ICD-10: M05.x/M06.x, excluding M06.1) and pre-
scription of a DMARD. PROMIS computer adaptive tests for Physical Function, Pain Interference, Fatigue, Depression, and
Ability to Participate in Social Roles and Activities were routinely collected at each clinical visit. Patients with available PRO-
MIS measures at the start of a new conventional synthetic (cs), biologic (b), or targeted synthetic (ts) DMARD and at least
one subsequent visit were included in the analysis. Minimum clinically important differences (MCID) and meaningful differ-
ences were defined for each PROMIS measure (ref: Bartlett et al, AC&R 2022). Generalized binomial models with logit link
were used to examine sex differences in improvement or worsening of PROMIS measures over time, adjusting for age,
DMARD type and duration.

Results: A total of 179 patients with RA (76% female; 93% white; mean age 56.2 years) who started 202 new DMARDs
(85 csDMARDs, 88 bDMARDs and 29 tsDMARDs) were studied. Median follow-up was 5.8 (interquartile range: 3.7-9.4)
months per DMARD. Mean (±SD) PROMIS measures at DMARD initiation were 38.7 (±7.0) for physical function, 44.7
(±7.8) for social participation, 62.7 (±5.8) for Pain interference, 58.6 (±9.2) for fatigue and 5.20 (±8.7) for depression. Women
were 3 times more likely to have worsening of their depression score by at least 2 points after starting a new DMARD (36% of
women worsened vs 18% of men; odds ratio: 3.07; 95% CI: 1.29-7.30; Table). This association persisted after adjusting for
change in physical function (OR: 2.86; 95% CI: 1.16-7.01). This association also persisted (but did not reach statistical sig-
nificance) in the subset of patients who experienced a meaningful improvement in physical function (OR: 4.16; 95% CI:
0.71-24.44). No statistically significant sex differences were noted in pain interference (p=0.69) or ability to participate
(p=0.23). Women were somewhat more likely to experience worsening physical function (OR: 2.24; 95% CI: 0.92-5.48;
p=0.08) and were somewhat less likely to experience worsening fatigue (OR: 0.56; 95% CI: 0.26-1.21; p=0.14) compared
to men, but these associations did not reach statistical significance.

Conclusion: We observed that women with RA initiating a new DMARD were more likely to experience worsening depres-
sion as compared to men, even when they experienced treatment-associated improvement in physical function. The find-
ings point to important sex differences in PRO responses to DMARD therapy and highlight the value of PROMIS measures
in understanding sex differences in RA health outcomes.

4026



Disclosure: J. Davis: Girihlet, 9, Pfizer, 5, Remission Medical, 9; S. Achenbach: None; C. Arment: None; D. Bekele:
None; V. Kronzer: None; T. Mason: None; E. Myasoedova: None; L. Peterson: None; K. Wright: None;
C. Crowson: None.

Abstract Number: 2034

Assessment of the Immediate and Short-term Impact of an Information
Course on Patients’ Knowledge About Rheumatoid Arthritis: Evaluation
Using a Self-prepared and Validated Assessment Questionnaire

Ranjan Gupta1, Rudra Prosad Goswami2, Manshi Yadav1, Sandhya Saini1, Anju Mohan1 and Vanamail Perumal1, 1All
India Institute of Medical Sciences, New Delhi, India, 2Department of Rheumatology, All India Institute of Medical
Sciences, New Delhi, India

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Outcomes, Preferences, & Attitudes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Long-term outcomes in rheumatic diseases can be improved by improving patients’ knowledge,
beliefs and perception about their disease which can help them in coping with the disease better. However, there is a lack
of tools/instruments in rheumatoid arthritis (RA) to 1. objectively assess patients’ knowledge in various domains & 2. To
assess the impact of a patient education program. The aim of the study is to develop, validate and assess the performance
of a self-prepared questionnaire for assessing patients’ knowledge about their disease and to use this tool to assess the
impact of an information course in improving the above-mentioned elements among patient.

Table – 1 Question-wise assessment of responses before and after the information course and the statistical significance of the change
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Methods: A self-prepared questionnaire (Hindi/English) containing 24multiple choice or true-false type questions with single
correct answer assessing patients’ knowledge about RA in 3 domains (a. etiology, disease process, signs & symptoms
b. drug therapy & monitoring c. joint protection, exercise, coping) was prepared. All questions had an item-level content
validity index (I-CVI) of at least 0.9. The scale-level content validity index based on the universal agreement method (S-CVI/
UA) was 0.8 for the whole questionnaire as assessed by 6 experts. All questions had an option of ’I don’t know’which would
prevent patients from guessing the answer from the available options. Each question was given a score of 1 if answered cor-
rectly. The questionnaire was applied 3 times: at baseline, immediately after an information course to see the immediate
impact and after 4 months to see the retention of the information. Information on demographic features and socio-economic
status was also collected. Frequency data were compared using McNemar test for paired nominal data & kappa statistics
for ordinal data. Student’s paired t-test was used for comparison of mean scores to see the impact.

Results: At baseline, the questionnaire was applied to 274 patients with RA (F:M=248:26; mean age 44±11.9 years) and the
median(range) score was poor 5(0-21) (Table–1). Among them, 141 patients attended the information course. The option ’I
don’t know’ was exercised 3186 times (48.24%) before the information course which reduced to 469 (13.86%) times after
the course. After the information course, all the questions recorded a higher number of correct responses as compared to
before the course. Twenty-one questions had significantly higher correct response rate (Table–1). Median score for
increased from 5(0-21) to 17(0-24) (p< 0.001) which was irrespective of the socio-economic classes and education status
of the patients (Figure-1). Upon re-administering the questionnaire after 4 months, the median score 13(0-24) of the ques-
tionnaire (n=78) remained significantly higher (p< 0.001) as compared to baseline score (Figure 1) with 21 out of 24 questions
achieving statistical significance (Table–2).

Conclusion: Indian patients with RA have a poor knowledge base about their disease which one may strive to improve by
implementing short information courses. The information course was found to be effective across the socio-economic clas-
ses and educational status. The provided information was retained at 4th month of follow up months without any reinforce-
ment course.

Table – 2 Question-wise assessment of responses before the information course and after 4 months with the statistical significance of the change
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Background/Purpose: Systemic lupus erythematosus (SLE) is an inflammatory, multisystemic, chronic disease more prev-
alent in women and can significantly impact health-related quality of life (HRQoL).1 Sociodemographic factors have been
associated with reduced HRQoL in patients with SLE such as experiencing violence particularly intimate partner violence

Figure 1. Median scores before, after and at 4 months of information course
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(IPV). IPV includes physical violence, sexual violence, and psychological aggression by a romantic or sexual partner.2

Women with SLE are at risk for IPV and should be evaluated to recognize this problem. The aim of this study was to evaluate
the impact of IPV in HRQoL in women with SLE.

Methods:We performed a cross-sectional study from September 2022 to April 2023 in an outpatient rheumatology clinic at
Hospital Universitario "Dr. José Eleuterio Gonz�alez" in Northeast Mexico. We included female patients who were ≥ 18 years,
met EULAR/ACR 2019 SLE classification criteria for at least 24 weeks, had ≥ 2 in the last 12 months, and had one of the fol-
lowing statuses: romantic relationship, divorced/separated or widowed and single/never married.2

At first, we performed consultations and assessments of the following: disease activity measured by Systemic Lupus Erythe-
matosus Disease Activity Index 2000 (SLEDAI-2K), response to treatment measured by Physician Global Assessment
(PhGA), and cumulative damage measured by Systemic Lupus International Collaborating Clinics/American College of
Rheumatology (SLICC/ACR) Damage Index (SDI). After consultation, patients were invited to participate, those who
accepted were located in a private room to hand a written consent. Patients answered the following questionnaires: IPV,

SD, standard deviation; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity Index 2000; LupusQoL, Lupus Quality of Life
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chronic pain syndromes, and quality of life. Participants were required to answer the Spanish version of the following ques-
tionnaires: Hurt, Insulted, Threatened with harm, and Screamed at (HITS), Index of Spouse Abuse Physical Scale (ISA-P) and
Lupus Quality of Life (LupusQoL).

Results: From October 2022 to April 2023, 24 patients were included. The baseline demographic characteristics are listed
in Table 1. Six patients had experienced IPV. IPV, HITS and ISA-P results are seen in table 2 and 3.

Conclusion: Data about IPV in women with SLE in our country are missing. IPV prevalence in our study was 33.33% higher
than reported by Sardinha L. et al 2018 which evaluated violence in women without autoimmune diseases at 16%. The anal-
ysis performed between patients who were victims of IPV and quality of life showed a statistical trend in patients having
experienced IPV in the last year in the emotional domain of Lupus QoL, but this was not observed in women who experi-
enced IPV in their lifetime. With these results, we concluded that IPV in women with SLE has an impact in the emotional
domain on the quality of life of Lupus (HR-QoL).

1.- Coll CVN, et al. Intimate partner violence in 46 low-income and middle-income countries: an appraisal of the most vulner-
able groups of women using national health surveys. BMJ Global Health 2020;5: e002208.

2.- Sardinha L, Maheu-Giroux M, Stöckl H, Meyer S, García-Moreno C. Global, regional, and national prevalence estimates
of physical or sexual, or both, intimate partner violence against women in 2018. Lancet 2022; 399: 803–13.
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Background/Purpose: COVID-19 vaccines are now being offered as regular boosters every 6-12 months for people with
autoimmune rheumatic diseases, particularly for people on rituximab, where serological responses to vaccination are poor.
We were interested in understanding the preferences of patients taking rituximab for a booster with the same messenger
RNA (mRNA) vaccine, versus a switch to a protein subunit vaccine.
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Methods:We conducted a discrete-choice experiment (DCE) within a clinical trial comparing vaccine types for 4th (Trajectory A)
and 5th (Trajectory B) doses in people with autoimmune rheumatic diseases, all of whom had received prior mRNA vaccines. In
this open label, non-randomized, comparative trial, people could choose between an mRNA or protein subunit vaccine. In the
DCE, people were asked to choose between two different vaccine types or "no vaccine" in a series of ten hypothetical questions,
where the vaccine choices varied in terms of their effectiveness, likelihood of a flare, and type of vaccine (same (mRNA) versus
switch to a protein subunit vaccine). The DCE was administered by computer in French and English at the two trial sites in Que-
bec, Canada. We used a hierarchal Bayes model with continuous levels to estimate average and individual part-worth utilities
and attribute importance across the range of levels presented for the three attributes. We compared the preferences of people
who chose the different vaccine types through a Wilcoxon rank-sum test on the median individual part-utility values.

Results: Among 78 people who agreed to participate, 69 (88%) completed the survey.Participants had an average age of
58 years, 78% were female, and 58% had above high school education. The type of autoimmune disease was rheumatoid
arthritis (43%), ANCA associated vasculitis (32%), systemic lupus erythematosus (9%) and other (16%), with a median dis-
ease duration of 9 years. 65% of respondents had a prior COVID-19 infection at study entry. Of the 69 participants,
36 (52%) people chose an mRNA vaccine and 33 (48%) people chose a protein subunit vaccine. On average, people pre-
ferred to stay with the same vaccine type, rather than switch to a protein subunit vaccine. However, people would accept
a protein subunit vaccine if it was associated with an 18% absolute increase in effectiveness, or a 6% absolute reduction
in the risk of flare. People who chose the protein subunit vaccine placed a higher importance on vaccine effectiveness
(p < 0.001) and lower importance on vaccine type (p < 0.001).

Conclusion: People with autoimmune diseases on rituximab who had received prior mRNA COVID-19 vaccines preferred
to stay with mRNA vaccines for subsequent doses unless the new protein subunit vaccine was substantially more effective
(�20%) or safe, although variability in preferences was found. This supports current approaches of booster immunizations
with the same vaccine, and provides an estimate of what would be considered a worthwhile increase in effectiveness for
high-risk patients to choose a different vaccine type.

Disclosure: T. Wilson: None; P. Fortin: AbbVie, 1, AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Roche-Genentech,
1; I. Colmegna: None; S. Theriault: None; N. Amiable: None; A. Godbout: None; G. Hazlewood: None.
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Background/Purpose: Many studies have shown that rheumatologic conditions are associated with a higher risk of
depression. The two most common methods to detect depression in these studies used DSM/ICD criteria; alternatively,
self-report screening questionnaires, such as the Patient Health Questionnaire (PHQ). However, using one or the other
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method to detect depression might lead to decreased sensitivity to detect depression, and the statistical analysis can be
fraught with difficulty since numerous confounding variables affect depression. In this study, we aim to implement both
methods to detect depression in patients with Systemic sclerosis (SSc), Dermatomyositis (DM), and Fibromyalgia(FM) using
propensity-score matching in a national cohort database.

Methods: ICD 9/10 codes were used to identify SSc, DM, and FM, of which a propensity score matching (PSM) analysis
was used to evaluate the effect of disease on the risk of developing depression in a cohort of 240,353 Americans enrolled
in the "All of Us database." ICD 9/10 codes were used, and it can be inferred that the ACR classification criteria for the dis-
eases were met. Covariates for matching included age, gender, race, ethnicity, income level, education level, marital status,
cigarette exposure, alcohol exposure, drug exposure, and comorbidities. The control groups were matched with a ratio of
1 to each patient group based on propensity scores. The PSM reduces any confounding factors between the case and con-
trol cohorts. A logistic regression analysis determined the association between each disorder and depression. Global Mental
Health Scores (GMHS) were compared between control and disease groups using a t-test or Mann-Whitney U test. GMHS
is a patient-reported perspective of their mental health, with a score range of 0-20, with the maximum score representing
optimum health status.

Results: Out of 240,353 individuals, 638 patients with SSc, 358 patients with DM, and 21,263 FM patients were identified.
Control groups for each disease were statistically not different (p ≥0.05) from the case groups for age, gender, race, ethnic-
ity, income level, education level, marital status, cigarette exposure, alcohol exposure, drug exposure, and Charlson comor-
bidity scores. Only FM was associated with increased risk of depression (OR 2.32 [95% CI: 2.23-2.41], p< 0.001), which
was in line with the lower average GMHS of FM patients (13.1) compared to control (13.8) (p< 0.001). SSc (OR 0.94, 95%
CI: 0.75-1.17, p=0.571) and DM (OR 1.07, 95% CI: 0.80-1.44, p=0.649) were not associated with an increased risk of
depression. The average GMHS of SSc (13.6) and DM (13.4) patients were statistically not different from their respective
control groups.

Conclusion: When used concurrently, diagnostic codes for depression and self-reported screening questionnaires were
congruent in assessing the association of depression with common rheumatologic disorders. In addition, the use of propen-
sity score matching helped eliminate confounding variables.

Disclosure: C. ANIM-KORANTENG: None; Y. EUN: None; O. Akpoigbe: None; A. SAMMUT: None.
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Background/Purpose: The COVID-19 pandemic created significant barriers to accessing recommended preventative
health screening. Patients already managing a chronic disease, particularly those using immunosuppressive medications,
may have been disproportionately impacted due to heightened concerns about nosocomial COVID-19 infection risks. The
goal of this study was to identify delays in preventative health screening among rheumatology outpatients and assess risk
factors associated with delays.

Methods: Between 03/09/2022 and 06/15/2022, 9918 adults enrolled in a single center COVID-19 Rheumatology Registry
in New York City were asked whether they skipped or delayed pap smears, mammograms and/or colonoscopy screenings
due to the COVID-19 pandemic. Participants living in NY, NJ, or CT were also assigned a census tract-based Social Vulner-
ability Index (SVI). ICD-10 algorithms identified systemic rheumatic diseases (SRDs). We compared differences between
those who did or did not delay screenings using Chi-square, Fisher’s exact, or Wilcoxon rank-sum tests as appropriate.
We used multivariable models to assess risk factors associated with delay of each screening test in both the whole cohort
and separately in the subgroup with SVI scores.

Table 1: Baseline Characteristics of COVID-19 Registry Participants Recommended to have Mammograms, Pap Smears, or Colonoscopies
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Results: 2735/9918 (27.6%) participants responded. Mean age was 65.4 years (SD=12.7), 90.6% White, 4.6% Hispanic/
LatinX. 2000 were recommended to have regular preventive health screens. Delays were reported in 286/1093 pap smears
(26.2%); 350/1426 mammograms (24.5%); and 306/1551 colonoscopies (19.7%). More Hispanic/LatinX vs. non-Hispanic/
LatinX participants delayed pap smears (37% vs. 25%, p=.04) and mammograms (36% vs. 24%, p=.02). Fewer White partic-
ipants delayed pap smears (25% of White participants delayed, 32% Black, 52% Asian, 33% Other; p=.01). Mammogram
delays also differed by race (24% of White participants delayed, 20% Black, 47% Asian, and 33%Other; p=.02). More females
than males delayed colonoscopies (22% vs. 13%, p < .001). Younger age was associated with delaying all three screens (all
p< 0.05). Participants living in census tracts with the worst socioeconomic vulnerability had higher proportions of delayed
mammograms (35% vs. 24%, p=.01). Participants using any immunomodulatory/immunosuppressive medication at registry
enrollment were more likely to report delaying all three screens (p=.03). Having an SRDwas not associated with delays. In mul-
tivariable models, adjusting for all other covariates, those on immunomodulatory/immunosuppressive medications were more
likely to delay pap smears (OR 1.55, 95% CI: 1.14, 2.12) and colonoscopies (OR 1.33, 95% CI: 1.01, 1.77), but not mammo-
grams (OR 1.22, 95% CI: 0.93-1.59). Males were less likely to delay colonoscopies (OR 0.55, 95% CI: 0.39, 0.78). For every
one-year increase in age, the odds of delaying a mammogram decrease by 1.7% (OR 0.98, 95% CI: 0.97, 0.996).

Conclusion: Immunomodulatory/immunosuppressive medications but not SRD diagnosis was associated with preventive
screening delays. These data can help identify rheumatology patients at risk for preventative screening delays. The impact
of race, ethnicity, and SES on delaying health screening should be explored in more diverse populations.

Table 2: Census-Tract Level Characteristics of COVID-19 Registry Participants Residing in NY, NJ, and CT Recommended to have Mammo-
grams, Pap Smears, or Colonoscopies
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Table 3: Multivariable Logistic Regressions: Odds of Delaying Preventative Health Screenings Due to the COVID-19 Pandemic
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Background/Purpose: Unexplained recurrent fevers are a common presentation to pediatric rheumatology and a signifi-
cant burden to affected families due to missed daycare or school days for the child and missed work days for the parent.
Syndrome of Undifferentiated Recurrent Fevers (SURF) represents a group of disorders characterized by self-limited recur-
rent fevers and systemic autoinflammation without confirmed molecular diagnosis of a Hereditary Recurrent Fever syndrome
(HRF) as well as not fulfilling criteria for Periodic Fever, Adenitis, Pharyngitis, Aphthous stomatitis syndrome (PFAPA). This
study aims to differentiate the clinical and chemical findings between SURF and PFAPA; to characterize the clinical, chemi-
cal, and genetic findings; and to describe treatment responses of SURF patients.

Methods:We enrolled 47 patients followed at the Cincinnati Children’s Hospital (CCHMC) Autoinflammatory Treatment and
Research Center who met criteria for SURF based on history of recurrent fevers, genetic testing negative for HRF, and did
not meet EULAR/PRINTO classification criteria for PFAPA. Baseline data was collected at enrollment, including their

Proportion of symptoms in patients with SURF versus PFAPA. Symptoms that were significantly different between the two groups are noted with
an asterisk.

Violin plot of pro-inflammatory cytokines where SURF patients were found to have very elevated, outlier measurements.
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symptoms during episodes, family history, genetic testing, and inflammatory markers/cytokines. Cytokines were run using a
cytokine multiplex assay. In some patients, exome sequencing was performed with focused analysis of 394 genes impli-
cated in known inflammatory disorders as well as primary immunodeficiency syndromes. Clinical symptoms between SURF
and PFAPA were compared using Welch’s T-Test and two-tailed Fisher’s exact test. Cytokines for SURF and PFAPA were
compared using Mann-Whitney U Test and hierarchical clustering.

Results: Rash and arthralgias were each more likely to occur in SURF, while pharyngitis was more in PFAPA. Symptoms in
SURF and PFAPA patients are shown in Figure 1. Our analysis showed similar cytokine levels between PFAPA and SURF,
however SURF patients had more outliers including IL-1beta, IL-6, IL-8, and IL-17A (Figure 2). Hierarchical clustering
showed a distinct subgroup of SURF patients with elevated IFNg, IL17a, IL12p70, and IL23. Treatment response for SURF
patients ranged from self-resolution to the use of biologics and are further detailed in Table 1. Genetic variants of unknown
clinical significance (VUCS) were frequently found in patients with SURF. Several patients had mutations in genes that are
implicated in B cell development, immunodeficiencies, granulocyte/monocyte development, and inflammatory bowel
disease risk.

Conclusion: SURF is a group of patients with recurrent fevers but without a known monogenic cause. Our preliminary find-
ings suggest SURF has distinct clinical features from PFAPA, with a subgroup that is chemically different. They also suggest
SURF is heterogeneous in clinical, chemical, and genetic findings, and in treatment responses. We find frequent VUCS in
pathways which may have relevance to disease pathogenesis, and possible associations to SURF endotypes. Further
research is necessary to understand these SURF endotypes, what drives the disorder, and how physicians can better pre-
dict which treatment will be most successful for each patient.

Disclosure: M. Macaraeg: None; M. Matt: None; E. Handorf: None; E. Baker: None; G. Schulert: IpiNovyx,
5, SOBI, 2.
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Treatment response table showing total number of patients who were trialed on a therapy, as well as the number and percentage of patients who
who had a complete, incomplete, or no response.
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Background/Purpose: Multisystem inflammatory syndrome in children (MIS-C) following SARS-CoV2infection is a recog-
nized mimic of other inflammatory disorders, including Kawasaki Disease and macrophage activation syndrome. However,
MIS-C can also mimic acute infections, such as endemic typhus, presenting a diagnostic challenge with discordant treat-
ments. We aimed to use artificial intelligence (AI) to develop a clinical decision support system that rapidly and accurately dis-
tinguishes MIS-C versus Endemic Typhus (MET).

Methods: With local IRB approval, 49 demographic, clinical, and laboratory features (21 categorical and 28 continuous)
available within 6 hours of presentation were retrospectively extracted from the electronic medical records of 133 MIS-C
and 87 typhus patients admitted to a single quaternary pediatric system between January 1, 2020 and December
31, 2021. Laboratory values were considered high, low or normal based on institutional norms. Using the attention module
of a deep learning model and prioritizing accuracy, during training and testing we iteratively narrowed down to the 30 features
necessary to maintain complete accuracy in classification. The AI-MET clinical decision support system was built to use
these 30 clinical features, combined with the importance assigned to them by the attention module, to assist providers in
distinguishing between MIS-C and typhus manually (i.e., without software) as often as possible.

Results: AI-MET is a two-phase clinical decision support system. In phase 1 of AI-MET, a provider uses 17 features to man-
ually calculate a score (MET-17) to arrive at a diagnostic classification (Table I). If the MET-17 score does not surpass a pre-
determined confidence level, 13 additional features are added and the MET-30 score is calculated using a recurrent neural
network. While 24 of the 30 features (80%) were statistically different between patients with MIS-C and typhus, values for
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each feature alone were so overlapping between the two patient groups that the features were irrelevant distinguishers as
individual parameters. However, AI-MET successfully classified all 220 typhus and MIS-C patients with 100% accuracy.
Approximately half of the patients were classified manually with sufficient confidence during phase I using MET-17 that
MET-30 (i.e., software) was not needed. A validation cohort of 111 additional MIS-C patients with all 30 AI-MET features
available was also classified as MIS-C with 99% accuracy (110/111).

Conclusion: There is significant diagnostic overlap between MIS-C and endemic typhus. Artificial intelligence can success-
fully distinguish these diagnoses using features typically available within the first 6 hours of patient presentation. As a clinical
decision support system, AI-MET will be a valuable tool for front-line providers facing the difficulty of timely diagnosis of a
febrile child in endemic areas.

Disclosure: A. Chun: None; A. Bautista-Castillo: None; I. Osuna: None; K. Nasto: None; F. Munoz: Gilead, 5, Pfizer,
5, 12, DSMB; G. Schutze: None; S. Devaraj: None; E. Muscal: Sobi, 1, 11; M. De Guzman: None; K. Sexson Tejtel:
None; I. Kakadiaris: None; T. Vogel: Moderna, 2, Novartis, 2, Pfizer, 2, SOBI, 2.
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Background/Purpose: Juvenile recurrent parotitis (JRP) is characterized by non-obstructive, non-suppurative inflammation
of the parotid glands of unknown etiology. The onset of symptoms occurs typically between ages 3-6 and there is a ten-
dency for spontaneous resolution after puberty. Patients are primarily managed by Otolaryngology and approximately 2/3
of patients respond to sialadenoscopy after failing conservative measures, however additional medical therapies are some-
times required. The purpose of this study was to analyze the subset of patients who are referred to rheumatology and to
describe the immunosuppressive treatment utilized.

Methods: With approval from our Institutional Review Board, patients were identified via our electronic medical records
(EMR) using the ICD-9 and ICD-10 codes for "recurrent parotitis" and "parotitis" between 2013 and 2023 who were seen
by rheumatology. Patients 21 years and younger, with at least 3 episodes of parotitis per year or 2 within 6 months, were
included. Demographic and clinical information was obtained. Treatment response was determined as complete remission
(no episodes in 12 months) or partial response (less than 3 episodes per year or less than 2 episodes per 6 months). Data
were evaluated using standard descriptive statistics.

Results: A total of 26 patients met inclusion criteria. Average age was 7 (range 3-21), majority were female (73%), white
(77%), and non-Hispanic (62%). Average total episodes of parotitis were 7 (range 2-42), with 4 episodes per year on aver-
age. Bilateral parotitis was noted in 81%. Average duration of symptoms prior to referral to rheumatology was 20 months
(range 2-84). The more common referral reasons included recurrence (35%) and concern for autoimmune etiology based
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on laboratory evaluation or biopsy (27%). Five (18.6%) patients had a rheumatologic diagnosis: 2 with Sjogren’s syndrome,
2 with sarcoidosis and 1 with unspecified granulomatous parotitis. Among patients referred, ANA was checked in 23 of
26 patients of which 57% were positive. Fifty percent of patients in the group underwent biopsy. Ten out of 26 patients
underwent sialadenoscopy with steroid injection, 6 with Kenalog (60%), 3 with ciprofloxacin/dexamethasone (30%), and
one with both (10%). Patients were followed for a mean of 25.7 months (range 0.5 -97).Of those without rheumatologic or
infectious diagnosis, 7 (37%) patients received immunomodulatory treatment of which 2 achieved complete remission
(29%). Treatment included corticosteroids, NSAID, methotrexate, and hydroxychloroquine (Table 2). Among the 12 patients
without therapy, 2 (17%) had complete remission.

Conclusion: Patients with JRP were referred to rheumatology clinic due to suspicion for autoimmune conditions or refrac-
tory course. In this cohort only a small number of patients had a rheumatologic diagnosis and few idiopathic JRP received
immunomodulatory therapy. A subset of children with recurrent parotitis may benefit from rheumatologic consultation and
possible treatment with anti-inflammatory and immunomodulatory therapy. Limitation of this study include its retrospective
nature, small number of patients and short follow up periods.

Disclosure: Y. Pina: None; E. Lambert: None; M. Pereira: None; M. De Guzman: None.

Abstract Number: 2042

Intraocular Cytokine Profiling of Autoimmune Uveitis

Maryrose Hahn1, Madison Mangin2, Marc Todd1, Pui Lee1, Mindy Lo1, Bharti Gangwani3, Ankoor Shah3, Amanda
Colombo4, Jessica Scott4, Stephen Anesi4, C. Stephen Foster4, Peter Chang4, Peter Nigrovic2 and Margaret Chang2,
1Division of Immunology, Boston Children’s Hospital, Boston, MA, 2Boston Children’s Hospital, Boston, MA, 3Department
of Ophthalmology, Boston Children’s Hospital, Boston, MA, 4Massachusetts Eye Research and Surgery Institution,
Waltham, MA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Pediatric Rheumatology – Clinical Poster III: Potpourri
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

4043



Background/Purpose: Autoimmune uveitis is an inflammatory disorder of the eye that is associated with significant morbid-
ity, including vision-threatening complications and chronic reliance on immunosuppressive therapies. Each uveitis subtype is
categorized by the affected region of the eye and is associated with different autoimmune disorders with distinct immunopa-
thology (i.e. juvenile arthritis, sarcoidosis and Behcet’s disease). However, it is unclear how these differences translate into
differences in intraocular pathology. Here, we sought to evaluate the intraocular cytokine profile within each uveitis subtype.

Methods: We obtained intraocular fluid samples from patients at Boston Children’s Hospital and Massachusetts Eye
Research & Surgery Institution with uveitis or non-inflammatory controls undergoing eye surgery. We also collected clinical
information such as slit-lamp examinations and medications at the time of surgery. Cytokine content in the aqueous humor
was assessed through the Olink proteomics platform, which utilizes proximity extension assay technology to detect 45 cyto-
kines through a multiplex immunoassay. To identify differences in the presence of specific cytokines, we used generalized
linear models (LIMMA) on log2 transformed data. Each uveitis subtype was compared to the controls using Bayesian
post-hoc testing. Thresholds for differential cytokine levels were adjusted p< 0.05 and fold change >1.

Results: We collected aqueous humor samples from control patients (n=10) and patients with anterior uveitis (n=13), inter-
mediate uveitis (n=2), posterior uveitis (n=4), and panuveitis (n=7). At the time of sample collection, all patients had near-quiet
disease activity on slit-lamp examination with anterior chamber cells grades between 0 and 0.5+ by SUN criteria. As
expected, non-inflammatory control patients displayed low cytokine levels in their aqueous humor. Anterior uveitis and
panuveitis had elevated cytokine expression, while intermediate uveitis and posterior uveitis showed cytokine levels compa-
rable to controls, reflecting the anatomical regions affected by each uveitis subtype. Patients with anterior uveitis segregated
into two groups, those with increased inflammatory cytokines (n=6) and those without (n=7). However, there were no signif-
icant differences in examination findings or medication usage between these two groups. Among the inflamed anterior uve-
itis samples, there was significant upregulation of TNF, IL-17, IL-10, IL-6, CXCL9 and IL-15, as well as several chemokines
and matrix metalloproteinases compared to controls. Panuveitis also displayed a similar pattern of cytokine upregulation
with no significant differences in expression between inflamed anterior uveitis and panuveitis.

Conclusion: While ophthalmic examinations indicated near-quiet clinical disease activity at the time of surgery, panuveitis
patients and a subset of anterior uveitis patients displayed persistent inflammation within their intraocular fluid. Further, the sim-
ilarities in the intraocular cytokine profile between anterior uveitis and panuveitis suggest convergence in inflammatory pathways.

Disclosure: M. Hahn: None; M. Mangin: None; M. Todd: None; P. Lee: None; M. Lo: None; B. Gangwani: None;
A. Shah: None; A. Colombo: None; J. Scott: None; S. Anesi: None; C. Foster: None; P. Chang: None; P. Nigrovic:
None; M. Chang: None.
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Background/Purpose: Musculoskeletal (MSK) manifestations, including arthritis and arthralgia, are among the most com-
mon extraintestinal manifestations (EIMs) of inflammatory bowel disease (IBD), reported in 20-30% of adult patients. While
patterns of MSK EIMs have been well-characterized in the adult population, there remains a paucity of data in pediatrics.
The purpose of this study was to determine the frequency of MSK EIMs in a contemporary cohort of Canadian pIBD patients
and describe the phenotype of MSK EIMs in this population.

Methods: This was a prospective longitudinal cohort study using data from the inception cohort of CIDsCaNN (Canadian
Children IBD Network). This is a national network involving 12 academic pediatric centers in Canada. The inception cohort
is comprised of patients aged 2 to 17 enrolled at diagnosis and followed prospectively. The study included data from crea-
tion of the inception cohort (01-04-2014) to the end of the previous calendar year (31-12-2021). Frequency of MSK EIMs
was calculated for the entire inception cohort, as well as for subgroups based on age ( < 5, 5 to 12, and 12 to 17), sex,
and IBD type. For patients with MSK EIMs, phenotype was described by analyzing case report forms for specific EIM fea-
tures as reported by treating physician. Variables were compared with Pearson Chi-square or Fisher’s exact test, where cell
counts were < 5. Statistical significance was defined as two-tailed p-value < 0.05. For patients without MSK EIM at time of
IBD diagnosis, a Cox regression survival analysis was used to examine differences in age, sex, and ethnicity in terms of time
to MSK EIM development, with right censoring for patients who never reported MSK EIMs over the course of follow up.

Results: A total of 1330 pIBD patients were included. 81 patients (6.1%) were reported to have MSK EIMs at IBD diagnosis
or any point during follow up. There was no significant difference in overall MSK EIM frequency between sex or age groups.
MSK EIMs were present in 63 CD (7.6%), 10 UC (2.6%), and 8 IBD-U (6.4%) patients. Patients with CD were more likely to
have MSK EIMs than those with UC or IBD-U (7.6% vs 3.6%, p=0.002). 47 patients (58.0%) had MSK EIMs at or prior to IBD
diagnosis while 34 patients developed MSK EIMs >4 weeks after IBD diagnosis. There was no difference in time to MSK EIM
development by age or ethnicity. Females were more likely to develop MSK EIMs after IBD diagnosis than males, with odds
of MSK EIM development increasing by factor of 4.68 for each year after IBD diagnosis (p=0.047). Of MSK EIM patients,
59 (74.7%) were evaluated by a rheumatologist. Peripheral MSK disease (arthritis, enthesitis, and dactylitis) was reported
in 51 patients (63%). Data regarding axial disease (sacroiliitis and ankylosing spondylitis) were only available in 37 patients,
19 of whom reported axial distribution. Peripheral and axial MSK symptoms followed the course of bowel disease in
40.3% and 28.1% of patients respectively, which were not significantly different.

Conclusion: MSK EIMs affect 6.1% of a contemporary cohort of Canadian pIBD patients. This is less than reported in liter-
ature, which may be related to physician-reported nature of our data. Their phenotype is variable, with peripheral disease
more frequent than axial disease across IBD types.

Disclosure: E. Dzongowski: None; M. Miller: None; M. Schmidt: None; N. Rashmikant Suthar: None; T. Walters:
AbbVie/Abbott, 1, 5, 6, Janssen, 1, 6, Merck/MSD, 1, Pfizer, 1, 6; A. Griffiths: AbbVie/Abbott, 2, 5, 6, 12, Participation
in Data Safety Monitoring Board/Advisory Board, Amgen, 2, 12, Participation in Data Safety Monitoring Board/Advisory
Board, Bristol Myers Squibb, 2, Janssen, 2, 6, Lilly, 2, Merck, 2, Other, 9, 12, Royalties from use of PUCAI score or
TUMMY-UC score in industry-sponsored trials, Takeda, 2, 6, Viatris, 2; W. El-Matary: None; E. Benchimol: None;
J. deBruyn: Pfizer, 1; R. Berard: None; E. Crowley: AbbVie/Abbott, 5, 6, Pfizer, 2, 5.
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Background/Purpose: IFN-mediated diseases are mendelian innate immunodysregulatory disorders that present early in
life with fevers, sterile organ inflammation, and a high type-I IFN-response gene signature in peripheral blood cells. To date,
monumental discoveries of novel genetic variants with various phenotypic features have been recognized. We sought to
describe novel genotype and phenotype findings in Saudi children with a final diagnosis of autoinflammatory interferonopa-
thy and compare our data to previous studies.

Methods: This is a descriptive retrospective cohort study of pediatric patients with final genetically confirmed type I interfer-
onopathies. Medical records were reviewed for demographic, family history, clinical and genetic data.

Results: Total of 17 patients (11 female) were included in the study. Eight patients (47%) presented within the first six
months. Median age of disease onset was nine months (IQR: 3-36), and the median age of diagnosis was four years (IQR:
2-9). The rates of consanguinity and family history of affected members were high (88% and 47%, respectively). Whole
exome sequencing was performed in 13 patients, two had a Leukoencephalopathy genetic panel and two target gene tests.
six patients with Aicardi-Goutières syndrome (RNASEH2A, RNASEH2C, IFIH1), two patients with STING-associated vascu-
lopathy with onset in infancy (TMEM173), 1 patient with chronic atypical neutrophilic dermatosis with lipodystrophy and ele-
vated temperature (PSMB8), one patient with DNASE2. seven patients had rare interferonopathy conditions (3=ISG15,
2=ZNFX1, 1=SOCS1, 1=STAT1). Of 17 patients, 11 (64%) had novel genetic variants. The most frequent features were fever
(76%), neurology (70%), mucocutaneous (59%), gastrointestinal (53%), and pulmonary (47%). Hypogammaglobinemia and
recurrent infections were seen in (47%) and (23%) respectively. Thirteen patients (76%) had elevated inflammatory markers.
More than half patients treated aggressively; corticosteroids (59%), Jak inhibitor (35%), IVIG (29%), and various immunosup-
pressive agents in (23%) patients. Most of the patients had partial response to treatment. The majority had features of dis-
ease damage: growth failure (70%) followed by developmental delay (159%) and zero death.

Conclusion: This Saudi monogenic interferonopathies cohort represents the largest single center study from the Arab pop-
ulation. Our findings support the previous reports; early-onset fever, neurology and respiratory features should raise the sus-
picion of interferonopathies. However, there is eminent evidence of novel phenotypic variability. Our data expands the
spectrum of clinical finding in relation to novel genetic variants.

Disclosure: A. Alsaleem: None; S. Al-Mayouf: None; S. Alansari: None.
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Background/Purpose: Pediatric uveitis often requires systemic immunomodulatory therapy (IMT) to prevent sight-
threatening complications. Autosomal dominant neovascular inflammatory vitreoretinopathy (ADNIV) is a rare autoimmune
condition caused by variants in CAPN5, diagnosed in adulthood, and characterized by intermediate uveitis, retinal degener-
ation and neovascularization. It is asymptomatic in early stages but inevitably leads to permanent blindness despite treat-
ment. Proteomic studies report elevated IL6 and VEGF in the vitreous, suggesting a role for targeted therapy to alter
disease trajectory. Our aim is to present the visual outcomes of a pediatric ADNIV cohort after systemic IMT.

Methods: Cohort study of patients ≤18 years old with a genetic diagnosis of ADNIV, (+) CAPN5 variants (p.Leu244Pro),
ultra-widefield fluorescein angiography (UWFA) and optical coherence tomography (OCT) imaging, and a minimum follow-
up of 6 months (m) of systemic IMT. Treatment response was defined as a decrease in 1) vitreous cells on clinical examina-
tion, 2) retinal vascular leakage on UWFA, and/or 3) macular edema on OCT.

Results: 8 children (16 eyes) met inclusion criteria (Table 1). Five were female, median age at diagnosis was 14 (range
[R] 9-16) years and 4 were asymptomatic. Median follow-up was 18 m (R 6-20). On initial exam, visual acuity in the worse
eye was 20/100 or better, 0 had anterior uveitis, while 7 patients had vitreous cells, 8 vascular leakage (UWFA), 2 neovascu-
larization (UWFA), 3 macular oedema (OCT) and 1 cataract. Five patients were initially treated with oral (n=5) or local/injected
corticosteroids (n=4), and anti-VEGF therapy (n=2). Due to persistent inflammation, systemic IMT was started in 7/8 patients

Table 1
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(Table 2). Methotrexate (MTX) (20 mg/weekly SQ) was the first treatment in 7 patients with the addition of infliximab (IFX)
(10 mg/kg/dose every 4 weeks) after a median time from diagnosis of 3 m (R2.5-3.1) and continued for a median time of
7 m (R3.5-10). However, treatment was ineffective in all patients, and 5/7 switched to tocilizumab (TCZ) (10 mg/kg/every
2-3 weeks IV) after a median time from diagnosis of 9 m (R1-12) and 1/7 to adalimumab (ADA) (40 mg/every 2 weeks SQ)
after 13 m from diagnosis. TCZ was continued for a median time of 8 m (5-9), but none of the patients showed an ocular

Table 2

Table 3
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response. Only 1/5 was able to increase the interval of administration of intraocular corticosteroids. Four/five patients dis-
continued TCZ for inefficacy. The single patient discontinued ADA due to inefficacy. Outcomes at the last available follow-
up are reported in Table 3. Of 6 patients, 2 switched to tofacitinib and 5 received steroid implants.

Conclusion:We report the visual outcomes of the largest series of children with ADNIV treated with systemic IMT. Early test-
ing for CAPN5 gene in at risk children, and regular screening for uveitis and vasculitis will lead to prompt intervention. MTX,
IFX and TCZ were ineffective. However, we observed that TCZ was able to decrease the need of intraocular corticosteroids
in one patient. Further studies are needed to determine optimal treatment in terms of molecules chosen but also of route of
administration in these children.

Disclosure: I. Maccora: None; A. Sood: Alimera Sciences, 2, Carl Zeiss Meditec, Inc., 2, EyePoint Pharmaceuticals, 2;
G. Schulert: IpiNovyx, 5, SOBI, 2; A. Duell: None; P. Land: None;C. Sapp: None; J. Huggins: None; T. Nguyen: None;
M. Quilan-Waters: None; S. Sharma: AbbVie/Abbott, 2, Alimera, 2, Allergan, 2, Apellis, 2, Bausch and Lomb, 2, Clear-
side, 2, Eyepoint, 2, Genentech, 2, 5, Gilead, 5, Regeneron, 2, RegenxBio, 2, Roche, 2, 5; S. Srivastava: AbbVie/
Abbott, 2, Allergan, 5, Bausch and Lomb, 2, Eyepoint, 2, 5, Eyevensys, 2, 5, Novartis, 2, Regeneron, 2, 5, Santen,
5, Zeiss, 2; S. Angeles-Han: None.
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Background/Purpose:Many pediatric patients are inadequately prepared for the transition from pediatric to adult subspe-
cialty healthcare, and patients who fail to transition successfully are more vulnerable to poor health outcomes.Frequently,
pediatric rheumatology clinics do not provide formal training or resources to develop skills related to this transition. Interven-
tions to improve the transition process include implementing a transition policy andperiodically assessing patient and parent
or caregiver readiness to transition.

Methods: A multidisciplinary transition team formed to improve processes related to transition to adult care by using quality
improvement (QI) methodology. Beginning in July 2020, a modified Transition Readiness Assessment Questionnaire (TRAQ)
was delivered through the electronic health record (EHR) for patients aged ≥ 14 years with ≥2 visits in the prior 3 years.
Beginning in December 2021, questionnaires were automatically assigned annually during routine care. Questionnaires
asked about patients’ interest in and perceived readiness for moving to an adult rheumatology setting by age 21, as well
as need for education on skills required to navigate the medical system and advocate for one’s own needs. Questionnaires
could be completed by either the patient or a parent or caregiver. Data was extracted via EHR reporting tools. QI methodol-
ogy and descriptive statistics were used.
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Results: Integrating automated questionnaires within the EHR significantly increased the proportion of patients aged
≥ 14 years who received a questionnaire from less than 20% to nearly 50% of patients (p< 0.001). This increase was sus-
tained over the 16 months following the introduction of automated questionnaires (Figure 1).

From January 2022 to April 2023, 1091 questionnaires were administered. Of these, 862 (79%) were fully completed and
918 (84%) had at least one question answered by 868 unique patients. The median age was 16 years [interquartile range
15, 18]. Fewer than half of 14-year-old patients completed the questionnaire themselves; the patient completion rate
increased up to age 20-21, then decreased (Figure 2).

Integrating automated questionnaires within the EHR significantly increased the proportion of patients aged ≥ 14 years who received a question-
naire (p<0.001)

The patient completion rate increased up to age 20-21, then decreased.
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The most frequently identified educational needs related to EHR messaging, obtaining care if the office is closed, health
insurance, refilling medications, making appointments, and awareness of family history. Together, these six factors
accounted for over 80% of the identified needs (Figure 3).

Unsurprisingly, older patients reported less need for education on each skill assessed. Patients aged 14-17 were about
twice as likely to report they could not complete each skill independently.

Conclusion: Integrating a transition readiness assessment in the EHR is feasible and can identify population-wide knowl-
edge gaps as well as facilitate targeted individual education. In our population, the most perceived educational needs include
EHR messaging, emergency care, health insurance, and refilling medications. Older patients are generally more likely to
report competence at each skill assessed. This process can be implemented at other sites to help streamline transition read-
iness assessment and increase response rates.

Disclosure: E. Murray: None; M. Argraves: Lupus Foundation of America, 6; A. Taxter: None; K. Wise: Amgen,
3, Novartis, 2; P. Jensen: None; A. Goldstein-Leever: None; B. Thomas: None; A. Scott: None; J. Hughes: None;
J. Gallup: None; D. Sumano Vicente: None; S. Ardoin: None; V. Sivaraman: Merck/MSD, 11.

Abstract Number: 2047

Safety of Baricitinib for COVID-19 Related Hyperinflammation in Pediatric
Patients: A Large Tertiary Care Center Experience

Meredith Rae1, Jessica Nguyen2, Marietta DeGuzman3, Catherine Foster1, Flor Munoz1 and Eyal Muscal4, 1Baylor
College of Medicine, Texas Children’s Hospital, Houston, TX, 2Baylor College of Medicine, Manvel, TX, 3Baylor College of
Medicine / Texas Children’s Hospital, Houston, TX, 4Division of Rheumatology, Department of Pediatrics, Baylor College
of Medicine, Houston, TX

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Pediatric Rheumatology – Clinical Poster III: Potpourri
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

The most frequently identified educational needs related to EHR messaging, obtaining care if the office is closed, health insurance, refilling medi-
cations, making appointments, and awareness of family history.
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Background/Purpose: A small proportion of children with acute COVID-19 experienced life-threatening hyperinflammation.
It has been proposed that an innate immune recognition of viral RNA triggers excessive cytokine and interferon production.
Adult studies have shown baricitinib usage (as part of an emergency use authorization) to be associated with stabilization of
severe disease and reduced mortality. There is a paucity of pediatric data regarding COVID-19-associated JAK inhibition.
We collected data on inflammation, disease progression, and safety of baricitinib in children hospitalized with COVID-19.

Methods: Retrospective medical record review was conducted of children admitted with COVID-19. Demographics, labo-
ratory, and clinical features were collected from all children treated with baritcitinib for COVID-19 pneumonia and secondary
hyperinflammation throughout all major surges of the pandemic under the auspices of an IRB approval.

Results: The demographics and clinical features of 10 patients treated with a JAK inhibitor are shown in Table 1. Nine (90%)
were Hispanic, and 7 (70%) were male. All patients were obese (BMI >95th percentile) but were otherwise healthy. All chil-
dren treated with baricitinib were infected during Delta strain predominance. All had fever and respiratory distress as pre-
senting symptoms, and 60% had GI symptoms. Median onset of symptoms was 7 days prior to admission (IQR 7-11 d).
No patients met criteria for MIS-C. Baricitnib was initiated on median hospital day 2 (IQR 1.5-2 d) and administered for a
median of 10 days (IQR 6-14 d). All patients were on dexamethasone and remdesivir and had improvements in their inflam-
matory markers during their course. Two children required escalation to ECMO after initiation of baricitinib. One of these
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children passed away. Of the surviving patients, median time to clinical recovery, assessed by a score of 1 on NIAID-OS, was
10 days (IQR 8-16 d). Median ICU stay was 9.5 days (IQR 5.8-18.5 d), and length of hospital stay was 11 days (IQR 11-23.5
d). Baricitinib was stopped in only one patient due to clinical concern of pulmonary embolism (unable to be imaged). Three
patients developed secondary infections followingbaricitinib initiation (MSSA and culture-negative pneumonia in two). One
critically ill patient developed numerous infections during the hospital stay (UTIs [E.coli and Klebsiella], MSSA pneumonia/
bacteremia, Proteus mirabilis and E. faecalis wound infections). Baricitinib was safely continued with mild-moderate
increased transaminases in 7 patients (Table 3). One patient developed neutropenia, and two lymphopenia. Hematologic
events were transient and did not require cessation of baricitinib.

Conclusion: Children with Delta-variant associated hyperinflammation tolerated adjunctive treatment with baricitinib with a
lower-than-expected adverse event and cessation rate. Additional data from other centers may be necessary to understand
the role of JAK inhibition in enhancing the survival of children with severe COVID pneumonias and inflammation.
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Background/Purpose: The ChRonic nonbacterial Osteomyelitis Magnetic Resonance Imaging Scoring (CROMRIS) tool
was developed but it was not digitized yet. Our objectives are: 1) to adapt the CROMRIS tool to a web-based platform
and 2) assess the usability of this system among radiologists.
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Methods: A prototype web-based CROMRIS tool was developed by CARRA’s CNO Workgroup and CARE-Arthritis in
2019. Since then, monthly meetings between software developers, rheumatologists, radiologists and an illustrator led to a
beta version that included the whole skeleton. A group of radiologists (n=7) provided feedback on the beta version in a demo

Figure 1. Screenshot of Web-based CROMRIS Portal on Tab for Long Bones of Lower Extremity Before and After Feedback Sessions/Usability
Testing

Figure 2. Screenshot of Summary Page for Final Web-based CROMRIS Portal
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session on 4/11/22 via semi-structured surveys (#IRB2021-00033). Usability was assessed by surveys using the System
Usability Scale (SUS), a Likert scale in which respondents indicate their level of agreement or disagreement on a scale of
1 to 5 for 10 statements on ease of use, effectiveness, and satisfaction in content of use. Feedback was reported with
descriptive content analysis, continuous variables as means and categorical variables as percentages.

Results: A clickable-schematic-based CROMRIS was developed to include all body regions [Figure 1]. Notable features are
the ability to immediately highlight a schematic region upon selection to directly input scores. Suggested changes included
labeling of individual spine and rib segments, insertion of scoring legend on each tab for reference and creation of a summary
page with a composite diagram where one can visualize the location and size of lesions by color as well as a numerical
CROMRIS activity index [Figure 2]. The general scoring on the portal is indicated by clicking on a bone unit to indicate the
presence of bone marrow hyperintensity consistent with an active CNO lesion, which is qualified by other lesion parameters
[Table 1]. A video tutorial and MRI Atlas is on the platform for training (https://www.carearthritis.com/mriportal/crmo/index/).
Visual factors and anatomical diagrams were among the features "liked best" by the survey respondents. Mean SUS scores
increased from 64.5 (below average) to 75 (above average). All respondents agreed that the final version of the web-based
CROMRIS was "easy to learn" and found that the "various functions of the web-based CROMRIS were well integrated, and
"would like to use the web-based CROMRIS in future clinical trials."

Conclusion: The web-based CROMRIS portal shows good usability amongst radiologists. Studies of interrater reliability
among experienced pediatric radiologists are underway. Once validated, this tool can be used as a semi-quantitative MRI
scoring tool to allow for standardization of reporting output of radiological interpretations of MRI in CNO. The authors wish
to acknowledge CARRA and the ongoing Arthritis Foundation financial support of CARRA.

Disclosure: F. Nuruzzaman: None; T. Sato: None; A. Carbert: None; J. Paschke: None; L. Potts: None; M. Beer:
None; M. Huang: None; R. Iyer: None; J. Monsalve: None; A. Ngo: None; J. Stimec: None; M. Thapa: None;
X. Zhang: None;W. Maksymowych: AbbVie, 2, 5, 6, BMS, 2, 6, Boehringer-Ingelheim, 2, CARE Arthritis Ltd, 4, CARE
Arthritis Ltd., 4, Celgene, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, Janssen, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 5,
6, UCB, 2, 5, 6; P. Ferguson: None; Y. Zhao: Bristol-Myers Squibb(BMS), 5.

Table 1. Scoring of Active CNO Lesions in General Bone Units in the Web-Based CROMRIS

4056

https://www.carearthritis.com/mriportal/crmo/index/


Abstract Number: 2049

Vaccination Coverage and Caregiver Perspectives for Children with
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Background/Purpose: Children with rheumatic diseases (RD) have an increased incidence of infections and their complica-
tions, both from underlying disease activity and immunosuppressive treatments. Vaccines have been well-established as
effective intervention in combating these. Studies assessing vaccination barriers remain limited.

To assess the vaccination status of children with RD and identify immunization facilitators and barriers of families compared
to healthy controls (HC)

Methods: A cross-sectional study of children with RD and HC (fracture clinic) at a single tertiary care center was performed.
Demographics, diagnosis, and current treatments were obtained from health records. Children with RD were considered
immunosuppressed, if they were currently received corticosteroids, nonbiologic or biologic disease-modifying agent. A
unique provincial electronic database that records accurate vaccine history was used to obtain actual patient vaccination
history. Perceived immunization barriers, concerns, factors promoting vaccination, and satisfaction with information
received were captured from a caregiver questionnaire. Descriptive statistical methods were used to analyze the data.

Results: A total of 144 children with RD (76% considered immunosuppressed) and 111 HC were recruited into the study.
Vaccination database: Both, children with RD and HC received most of the provincial recommended vaccines at rates of
85% or above, except for Influenza. Influenza vaccine had the lowest adherence rate at 34% RD vs 21% HC: 25% vs
43% in the 1 – 4 years old group, 32% vs 24% in the 5 – 11 years old group, and 38% vs 10% in the 12+ years old group.
Caregiver questionnaire: In 31% of children with RD at least one vaccination was withheld, most commonly for active dis-
ease (27%), recommendation against receiving vaccinations by health care provider (25%), concerns about side effects post
vaccination (18%) and/or disease flare (14%). In 27% of HC at least one vaccination was withheld, most commonly for con-
cerns about side effects post vaccination (13%). Several sources of information were utilized. Both groups listed the primary
vaccination information source as the family doctor (66% in RD vs 69% in HC). At least 85% of survey respondents in each
group felt satisfied by the amount of information received. The following information gaps were identified: 1) risks and con-
traindications of vaccinations in general and in children with rheumatic diseases, 2) age-appropriate vaccination schedules
and modalities, 3) best practice of vaccination documentation. Vaccination reminders were identified as useful, with several
comments indicating that e-mail alerts, reminders, and a method to track this information would be useful.

Conclusion: Most children with RD and HC equally received the recommended vaccines. Immunization gaps were identi-
fied for Influenza in both groups and presents an area of improvement. Knowledge regarding contraindications to vaccina-
tion is well understood. Concerns about perceived safety limit vaccination completeness in both groups.

Disclosure: S. Vazhappilly: None; R. Githumbi: None; N. Johnson: None; O. Vanderkooi: None; H. Schmeling:
Bristol-Myers Squibb(BMS), 5, Janssen, 5, Pfizer, 5, Sanofi, 5, 12, Sanofi provided Hep A vaccine supplies for a Hep
A vaccine study, UCB, 5.
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Background/Purpose: Immunocompromised children (ICC), including children with rheumatic diseases receiving immuno-
suppressive therapies (IST) are at increased risk of morbidity from vaccine-preventable infections. The 2022 American Col-
lege of Rheumatology (ACR) Vaccination Guidelines emphasize the need to vaccinate ICC and minimize missed
opportunities for immunizations. Children with rheumatic diseases receiving IST are eligible to receive inactivated vaccines,
however vaccination rates remain unacceptably low in these children. The CARRA Vaccination Workgroup (WG) surveyed
North American pediatric rheumatologists about their vaccination practices when caring for children receiving IST.

Methods: The CARRA Vaccination WG developed and electronically distributed a REDCap survey to CARRA member
healthcare professionals from March-May 2022.

Results: The survey was completed by 219 pediatric rheumatology providers with a response rate of 60% (74% attendings,
21% fellows). More than 90% of rheumatology providers reviewed their patients’ vaccinations, with most reviewing live
(28%) and non-live vaccines (31%) at the first visit only (Figure 1). Several providers used comments to clarify their vaccine
review practices, most commonly reporting reviewing influenza and COVID vaccines alone, or in combination with other vac-
cines. Thirty-nine percent of providers reviewed conjugate (PCV-13) and polysaccharide (PPSV 23) pneumococcal vaccine
status, especially in patients with childhood-onset SLE (c-SLE). Twenty-six percent reviewed vaccination status based on
initiation or type of IST, and age, whereas half of respondents reported used a disease-specific review approach, focused
primarily on c-SLE (89%), followed by systemic vasculitis (42%), juvenile dermatomyositis (39%) and juvenile idiopathic
arthritis (28%). Forty-two percent of providers reported medication-specific review, including prior to Rituximab initiation
(57%), initiation of any IST (20%), IVIG (10%), or cyclophosphamide (7%). There was also variability in communication about
vaccines between rheumatology provider and primary care pediatricians (PCPs), with 41% of rheumatologists indicating
they did not contact the PCP, 22% contacting the PCP regarding live vaccines only, 30% for live and non-live vaccines,
19% for pneumococcal vaccines, and 18% for ’Other’, of which more than half of those who wrote narrative comments
stated vaccine recommendations were included in the clinic note to the PCP.

Conclusion: This survey demonstrated significant variability in rheumatology provider approaches to vaccinations in ICC.
While 90% of rheumatology providers reviewed vaccinations, less than half reviewed seasonal vaccines or pneumococcal
vaccines, and those who did, mainly reviewed vaccinations in the setting of specific diseases, specific medications, or
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new patient visits. Our results highlight opportunities for improvement in the care of ICC by increasing awareness of the need
for vaccination against vaccine-preventable infections. This study underscores the need for standardized vaccination prac-
tices in ICC and improved communication between providers to maximize immunization opportunities for ICC.

Disclosure: R. De Souza: None; M. Heshin Bekenstein: None; B. Rutstein: None; M. Schletzbaum: None;
N. Singer: Merck, 5, 12, Travel grant; M. Kohlheim: None; v. del gaizo: None; K. Wise: Amgen, 3, Novartis, 2;
M. Nikahd: None; G. Brock: None; R. Sadun: None; M. Ardura: Karius, 2, Merck, 5, Miravista, 5; V. Sivaraman:
Merck/MSD, 11; F. The CARRA Registry Investgators: None.
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Background/Purpose: Multisystem Inflammatory Syndrome in Children (MIS-C), also known as Pediatric Inflammatory
Multisystem Syndrome temporally associated with COVID-19 (PIMS), is one of the most serious complications associated
with COVID-19.The clinical features of MIS-C are not unique and are commonly seen in childhood febrile conditions. Thus,
there is a need to identify those febrile children with MIS-C to enable early diagnosis and treatment. In response to the health
care emergency, a multidisciplinary team from The Hospital for Sick Children (SickKids) of Toronto developed a preliminary
screening pathway for the evaluation of possible MIS-C. The primary objective is to determine if the SickKids screening

Provider Practices for Review of Patient Vaccinations
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pathway is sensitive and specific to identify patients with MIS-C from other febrile children with suspected but not confirmed
diagnosis of MIS-C. The secondary objective of this study is to determine how the ACR MIS-C algorithm performs com-
pared to the SickKids screening pathway in differentiating children with MIS-C from the febrile controls.

Methods: Retrospective case-controlled, cross-sectional study including children who have been assessed at SickKids
with suspected or confirmed MIS-C from March 2020 to March 2022. The MIS-C group included all children meeting the
most permissive case definition as per international MIS-C and PIMS definitionsand adjudicated by our multi-disciplinary
MIS-C working group; the febrile control group consisted of all patients with a history of three or more days of fever who were
suspected of MIS-C and qualified for the SickKids MIS-C screening pathway, but did not fulfill criteria for MIS-C after adjudi-
cation by our multi-disciplinary group. SickKids and ACR pathways were retrospectively applied to both groups.The diagno-
sis result obtained using the pathways was compared with the final clinical diagnosis made using the WHO definition criteria,
used as the gold standard. From the contingency table, sensitivity and specificity have been calculated along with a 95%
confidence interval.

Results: 402 children (241 with MIS-C and 161 febrile controls) were included in the study. The median age was 4.18 years
(IQR: 1.9 to 9.0) and 237 (60%) were male. For the SickKids screening pathway, the sensitivity was 62% (95%CI, 54.2% to
70.4%), and specificity was 91% (95%CI, 86.9% to 94.2%). The positive predictive value (PPV) was 79% and the negative
predictive value (NPV) was 81%. Overall, the balanced accuracy was equal to 76%. The ACR screening pathway had
74% sensitivity (95%CI, 67.3% to 81.4%), and 99% specificity (95%CI, 98.1% to 100%), with PPV of 98% and NPV of
87%. The balanced accuracy was 87%.

Conclusion: The SickKids MIS-C screening pathway has a high specificity, but a low sensitivity and accuracy in capturing
children with MIS-C at the onset of the disease. Overall, the ACR algorithm performs better at differentiating children with
MIS-C from febrile controls.

Disclosure: G. Mastrangelo: None; P. Tsoukas: None; T. Mizzi: None; B. Gamulka: None; A. Xu: None; A. Cheng:
None; R. Yeung: Pfizer, 6.
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Background/Purpose: Among adults who develop SARS-CoV-2 infection, those with rheumatic diseases (RDs) have sim-
ilar hospitalization rates compared to those without RDs. Similar comparisons are lacking in children, due to the overall rarity
of hospitalization due to SARS-CoV-2 in this population. We aimed to examine hospitalization risk for SARS-CoV-2 in pedi-
atric patients with rheumatic diseases and its associated risk factors.
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Methods: We conducted a systemic literature search in MEDLINE, EMBASE, Web of Science, and China National Knowl-
edge Infrastructure from December 1, 2019 through April 20, 2023. We included observational studies of pediatric rheu-
matic disease populations with sufficient data to calculate at least one odds ratio (ORs) for the primary outcome of
COVID-19-related hospitalization(Fig 1). We assessed risk of bias using the Newcastle-Ottawa Scale for cohort studies.

AID, autoinflammatory disease; CARRA, Childhood Arthritis and Rheumatology Research Alliance; CTD, connective tissue disease; EULAR,
European Alliance of Associations for Rheumatology; JIA, juvenile idiopathic arthritis; RA, rheumatoid arthritis; RD, rheumatic disease; SLE, sys-
temic lupus erythematosus.

Figure 1. PRISMA Flow chart of the methods used for identification of studies.
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Study heterogeneity was assessed by Q statistics and I2 statistic. ORs with 95% confidence intervals (95% CIs) were calcu-
lated using fixed-effect models based on the Mantel-Haenszel method if I2 < 50%.

Results: Sevencohort studies capturing 1,019 pediatric RD patients with confirmed SARS-CoV-2 were included (Table 1,
Fig 1). Odds of hospitalization was increased in children with RD compared to healthy children ((OR 2.31; [95% CI,
1.17-4.58]), Fig. 2A). The diagnoses of systemic lupus erythematosus/connective tissue disease (SLE/CTD) ((OR 2.83;
[95% CI 1.25, 6.40), Fig. 2B) and systemic juvenile idiopathic arthritis (JIA) ((OR 2.54, [95% CI, 1.01-6.40]), Fig. 2D) were
associated with increased odds of hospitalization, while total JIA was associated with reduced odds ((OR 0.42, [95% CI,
0.26-0.67]), Fig. 2C). Use of rituximab ((OR 4.62, [95% CI, 1.87-11.4], Fig. 2E)), glucocorticoids ((OR 3.75; 95% CI
[2.17-6.48]), Fig. 2F) or IL-1 inhibitors ((OR 2.28, [95% CI, 1.09-4.78], Fig. 2G) was associated with increased odds of hos-
pitalization; use of TNF inhibitors was associated with reduced odds ((OR 0.35, [95% CI, 0.19-0.65], Fig. 2H). Use of tocili-
zumab (OR 0.99, [95% CI, 0.34-2.87]), tofacitinib (OR 3.01, [95% CI, 0.69-13.12]) and traditional DMARDs (OR 0.71,
[95% CI, 0.43-1.17] were not associated with a change in odds of hospitalization. A limitation of the study was the predom-
inantly Caucasian population, with no data for patients from China, India, Korea or Japan.

Conclusion: Pediatric patients with RDs have higher oddsof SARS-CoV-2 related hospitalization than healthy children,
especially those with SLE/CTD and those using Rituximab, glucocorticoids and IL-1 inhibitor.In contrast, JIA and anti-TNF
inhibitor use was associated with a reduced odds of hospitalization.

Figure 2. Forest plots demonstrating odds ratio of hospitalization in children with rheumatic diseases and associated risk factors of hospitalization:
A. odds of hospitalization, B. SLE/CTD, C. total JIA, D. systemic JIA, E. Rituximab, F. Glucocorticoid, G. IL-1 inhibitor, H. anti-TNF inhibitor
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Background/Purpose: Chronic nonbacterial osteomyelitis (CNO) is characterized by sterile inflammatory bone lesions and
most commonly affects skeletally immature children. Non-steroidal anti-inflammatory drugs (NSAIDs) are the first-line treat-
ment, but in some cases second-line treatments including methotrexate, TNF-alpha inhibitors, and bisphosphonates are
required. It remains unclear which patients are most likely to respond to NSAIDs or require a second-line treatment based
on their initial presentation. In this study, we sought to describe our CNO cohort and to determine which pre-treatment clin-
ical variables are associated with response to NSAID monotherapy versus requiring a second-line medication.

Methods: A retrospective chart review of patients with a diagnosis of CNO made before 18 years of age who attended the
CNO clinic at Children’s Hospital Colorado between 1/1/05 and 1/31/22 was performed. The standardized treatment
approach involved 6 months of NSAIDs, followed by a trial of discontinuation in responders. Patients who failed the discon-
tinuation trial were given a longer NSAID course. Patients with spinal involvement, patients with comorbidities such as pso-
riasis or inflammatory bowel disease, and NSAID-non-responderswere treated with second-line therapies. Clinical
characteristics were recorded,including which of 6 regions (head and face, neck and back, upper torso,upper extremities,
lower torso, lower extremities) were affected by CNO. Patients were divided into three groups: NSAID-short (NSAID mono-
therapy for 3 to < 7 months), NSAID-long (NSAID monotherapy for ≥7 months), or second-line treatment. A multiple linear
regression model was constructed to determine the relationship between total NSAID monotherapy days and relevant pre-
dictors. Multiple logistic regression was used to determine the odds of needing second-line treatment when considering
those same predictors. Both models contained combinations of variables which minimized the Akaike Information Criteria
(AIC), resulting in models with low multicollinearity and high predictive power.

Results: 164 patients fulfilled inclusion criteria and 70 patients were excluded. Cohort characteristics overall and for each of
the 3 treatment groups are presented in Table 1. Comparison between the NSAID-short and NSAID-long groups showed
that patients with unifocal disease at diagnosis required 47% less days of NSAID treatment than those with multifocal dis-
ease at diagnosis (Table 2). Comparison of the NSAID monotherapy groups to the second-line treatment group showed that
patients with 2 or more regions affected by CNO were 1.94 times more likely to require a second-line treatment (p < 0.05)
and that patients with symmetric bone lesions were 6.86 times more likely to require a second-line treatment (p< 0.0001)
(Table 3).

Conclusion: Our cohort is similar to other reported CNO cohorts in terms of clinical characteristics. Patients with unifocal
CNO involvement at diagnosis are more likely to require shorter NSAID treatment courses. Patients with 2 or more regions
affected by CNO and those with symmetric bone lesions are more likely to require a second-line treatment. These findings
may inform treatment choices for patients with CNO.
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Table 1. Cohort Characteristics
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Disclosure: K. Nowicki: None; N. Rogers: None; C. Keeter: None; N. Donaldson: None; J. Soep: None; Y. Zhao:
Bristol-Myers Squibb(BMS), 5.
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3Meyer Children’s Hospital IRCCC, Florence, Italy, 4Rheumatology Unit, ERN ReConnet Center, Meyer Children’s Hospital
IRCCS, Florence, Italy, 5Ophthalmology Unit, Meyer Children’s Hospital IRCCS, Florence, Italy, 6Bristol Royal Hospital for
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Background/Purpose: Childhood Chronic Idiopathic Uveitis (cCIU) is a severe ocular condition that accounts for the 40%
of all uveitis in children. Its timely and proper treatment is critical to prevent severe complications. Our purpose isto report
the treatment response of a large cohort of cCIU.

Methods: This is a retrospective multicentre international observation study conducted at Meyer Children’s Hospital IRCCS
and Bristol Royal Hospital for children. The medical records of children were reviewed if they have a diagnosis of cCIU prior
to 16 years old, and received a systemic treatment other than corticosteroids. We collected demographic, clinical and labo-
ratory data. The main outcome was the achievement of response and remission on treatment according to SUN criteria.

Table 2. Linear regression modeling with IC-based variable selection comparing the NSAID-short and NSAID-long groups

Table 3. Logistic regression modeling of the odds of requiring second-line treatment with IC-based variable selection
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Results: 146 cCIU (76 male, 42 ANA positive) with a median age at onset of 112months (range 20-199), 122 had a bilateral
involvement (83.6%), 78 had anterior uveitis (53.4%), 17 anterior+intermediate (11.6%), 32 intermediate (21.9%) and
19 panuveitis (13%) were screened for inclusion criteria (see table 1). 115 patients received at least one systemic therapy
other than corticosteroids (78.8%), 68 two different lines (46.6%), 20 three-line treatment (13.7%), and 3 four-line treatment
(2.1). The median time for the first drug administered was 6 months (range 0-73). As first line-treatment 93 children received

Table 1
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methotrexate (63.7%), 21 adalimumab (14.4%) (of whom 4 with concomitant methotrexate), and 1 mycophenolate mofetil
(MMF) (0.7%). As second line treatment 6 received methotrexate, 45 adalimumab, 15 MMF, 1 azathioprine, and 1 tacroli-
mus. Among the first-line therapies, we observed that patients treated with adalimumab achieved more frequently ocular
response (19/21 vs 55/91 χ2 8.72 p 0.01) and ocular remission (19/21 vs 42/45 χ2 12.2 p < 0.001), with no difference in fre-
quency of relapse on therapy and time to first relapse on the therapy (see table 2). Additionally, cCIU with worse visual acuity
( >0.4 LogMAR) were less likely to achieve disease remission with methotrexate as first-line treatment (χ2 6.7p 0.035).
Among the second-line therapy, adalimumab achieved more frequently ocular remission (38/1 (ADA) vs 5/1 (MTX) vs 9/12
(MMF), χ2 6.29 p 0.043) (table 2).

Conclusion: Adalimumab showed better chance to achieve ocular remission, as first and second line treatment, as well as
in patients with worst outcome: ANA positivity, worse visual acuity, intermediate uveitis. Acknowledgements: All the
patients that received adalimumab as first line treatment were followed at Meyer Children’s Hospital IRCCS, and the off label
prescription authorization was obtained.

Disclosure: I. Maccora: None; C. Guly: Eli Lilly, 2; L. Sanfilippo: None; s. Soldovieri: None; C. De Libero: None;
A. Ramanan: Eli Lilly, 6, Novartis, 6, Roche, 6, Sobi, 6, UCB, 6; G. Simonini: Novartis, 5, SOBI, 5.

Table 2
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Adolescents with Juvenile Idiopathic Arthritis and Crohn’s Disease on
Immunosuppressive Therapy: A Pilot Study

Racheal Githumbi1, Susan Kuhn1, Carla Osiowy2, Jennifer DeBruyn1, Marvin Fritzler1, Nicole Johnson1, Otto G
Vanderkooi1 and Heinrike Schmeling1, 1University of Calgary, Calgary, AB, Canada, 2National Microbiology Laboratory,
Public Health Agency of Canada, Winnepig, MB, Canada

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Pediatric Rheumatology – Clinical Poster III: Potpourri
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Juvenile idiopathic arthritis (JIA) and Crohn’s disease (CD) are now controlled using immunosup-
pressive medications. However, disease control comes at the risk of increased infection. It remains unclear if immunosup-
pressed pediatric patients mount a blunted and/or rapidly waning immune response to the Hepatitis A virus (HAV)
vaccine. We conducted a randomized controlled pilot trial to compare vaccine immunogenicity to either pediatric or adult
doses of HAV seronegative adolescents, aged 12-15 years, receiving immunosuppressive medications for JIA or CD.

Methods: Participants were recruited from the outpatient Rheumatology and Gastroenterology clinics at a single center.
Demographics, diagnosis, and current treatments were obtained from health records.19 participants, confirmed to be
HAV seronegative, were randomized such that 10 were assigned to receive HAV Pediatric 80 antigen units and 9 HAV
160 antigen units. Serum samples were analyzed using the Elecsys anti-HAV assay.All serum samples were tested at
4-time points; pre-vaccine dose 1 (t1), � 28 days post-vaccine dose 1 (t2), pre-vaccine dose 2 (t3) and � 28 days post-
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vaccine dose 2 (t4).Participants were considered seropositive if they achieved a threshold of ≥ 20 IU/L anti-HAV. Descriptive
statistics and a Wilcoxon rank test was used to analyze the data.

Results: 16/19 participants completed the 2-dose regimen (each dose 6 months apart). 10/6 were female/male; aged 13.32
± 1.29 years (mean ± SD); diagnosed with CD (3/16) or JIA (13/16). Seven patients were treated with DMARDs and 2 with
TNF-alpha Inhibitor monotherapy. Three patients were treated concomitantly with Methotrexate/Sulfasalazine and 4 with
methotrexate/TNF-alpha Inhibitors. All participants (16/16) mounted a seropositive response � 28 days after vaccine dose
1 (t2) that was maintained at t3 and t4. Figure 1 illustrates individual (lines) median, and interquartile ln transformed values
(box plot) for both dose assignments over the study time points. Serological response between participant’s assigned to pedi-
atric vs adult doses were not statistically significant (p < 0.05) at all time points; however, participants receiving the adult vac-
cine appeared to have a higher median serology value 28 days post-vaccine dose 2. Adverse events were reported by 2/16
participants after the first dose. All adverse events resolved without sequelae. No serious adverse events were reported.

Conclusion: This is the first randomized controlled trial that compares the immunogenicity of pediatric vs. adult doses of
HAV vaccine in immunosuppressed pediatric patients. We found no statistical difference in the serological response to Pedi-
atric or Adult vaccine formulations. However, our results support evidence of the immunogenicity of HAV vaccine in immu-
nosuppressed CD and JIA patients. Uniquely, this trial provides a preliminary pragmatic approach that will inform future
studies and vaccination guidelines on the comparative benefits of both formulations. Future studies with longer follow up
time frame, larger sample sizes and healthy controls will need to be conducted.

Disclosure: R. Githumbi: None; S. Kuhn: None; C. Osiowy: None; J. DeBruyn: Pfizer, 1; M. Fritzler: Mitogen Diag-
nostics Corporation, 8, 12, Medical Director, Werfen, 1, 2, 6; N. Johnson: None; O. Vanderkooi: None;
H. Schmeling: Bristol-Myers Squibb(BMS), 5, Janssen, 5, Pfizer, 5, Sanofi, 5, 12, Sanofi provided Hep A vaccine sup-
plies for a Hep A vaccine study, UCB, 5.
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Pediatric Acute-onset Neuropsychiatric Syndrome: Markers of
Inflammation/autoimmunity at Clinical Presentation and Eventual
Development of Arthritis and Other Autoimmune Diseases

Meiqian Ma1, Erin Masteron2 and Jennifer Frankovich1, 1Stanford University School of Medicine, Palo Alto, CA,
2University of Washington School of Public Health, Seattle, WA
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Background/Purpose: Certain psychiatric conditions are associated with systemic inflammatory processes. We aimed to
evaluate whether a pediatric condition characterized by a sudden onset of severe neuropsychiatric symptoms, pediatric
acute-onset neuropsychiatric syndrome (PANS), is related to inflammatory disease.

Methods: This retrospective, observational analysis is based on longitudinal clinical data from patients with PANS from the
Stanford Immune Behavioral Health (IBH) Clinicfrom 2012-2021.We reviewed patient medical records since birth to evaluate
immune activation markers during psychiatric flare episodes, arthritis andautoimmune disease diagnoses. We describe
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laboratory, physical exam, and musculoskeletal ultrasoundresults and estimate the cumulative risk of developing arthritis
and autoimmunediseases using product limit (Kaplan-Meier) survival probability.

Results: We analyzed data from 193 children who had a sudden onset of severe neuropsychiatric symptoms at approxi-
mately 7.5 ± 3.5 years of age.These patients had been followed in the IBH Clinic for an average of47.9 ± 25.5 months (mean
age: 13.9 ± 4.7 yearsat data collection). Among those tested for immune activation markers, 55% had results indicative of
autoimmunity, 12% of immune dysregulation, and 45% of vasculopathy (Table 1). By 14 years of age, the estimated cumu-
lative incidence of juvenile-onset arthritis was 28% (95% CI: 21%, 36%) and of autoimmune disease was 8% (95% CI: 4%,
12%).We report novel findings among children with arthritis, including capsular thickening (55%), DIP tenderness (82%), and
spinous process tenderness (80%) (Table 2).

Table 1. Non-specific laboratory markers and physical signs of immune activation measured at the first flare captured in clinic among Stanford Uni-
versity Immune Behavioral Health Clinic patients with sudden-onset, severe neuropsychiatric symptoms, N=193
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Table 2. Juvenile-onset arthritis, musculoskeletal characteristics, and other autoimmune/autoinflammatory diseases in Stanford University Immune
Behavioral Health Clinic patients with sudden-onset, severe neuropsychiatric symptoms, N=193
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Conclusion: Patients with PANS show signs of immune activation during psychiatric flare episodes and have a heightened
risk of arthritis and other autoimmune diseases compared to the general pediatric population. These findings suggestPANS
may be a systemic inflammatory condition rather than an isolated psychiatric or neuroinflammatory disorder.

Disclosure: M. Ma: None; E. Masteron: None; J. Frankovich: None.
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Background/Purpose: This study aims to determine the prevalence of medical trauma and its impacts on outcomes in a
sample of children with inflammatory arthritis. We hypothesize that medical trauma is an underrecognized entity in this pop-
ulation, and that it is associated with worse pain outcomes and disability risk.

Methods:Children aged 8-18 years with juvenile idiopathic arthritis (JIA) or juvenile lupus erythematosus (jSLE) with a history
of inflammatory arthritis were recruited from a single center pediatric rheumatology clinic. Participants completed a question-
naire assessing for medical trauma related to their arthritis with an adapted Child PTSD Symptom Scale for DSM-V
(CPSS-V). Further questionnaires assessed for self-efficacy to function despite pain (Child Self-Efficacy Scale), pain scores
(Verbal Rating Scale, 0-10), juvenile fibromyalgia (JFM) (Pain and Symptom Assessment Tool), anxiety sensitivity
(Childhood Anxiety Sensitivity Index), and other adverse childhood experiences (ACEs). Demographic and disease activity
data were collected. Differences between those with and without probable medical PTSD (CPSS-V score >31 vs ≤ 31) were
assessed using rank sum and exact tests. Linear regression examined continuous associations with CPSS-V.

Results: Fifty children and adolescents with JIA (n=42) or jSLE (n=8) completed the study. Twenty (40%) children had
CPSS-V scores of moderate or greater severity and 7 (14%) scored in the probable medical PTSD range. Those with juvenile
spondyloarthropathy and rheumatoid factor positive polyarticular JIA had the highest trauma scores, but there was no over-
all difference in trauma scores between JIA and jSLE. CPSS-V scores in the probable medical PTSD range were significantly
associated with older age, higher pain and anxiety sensitivity scores, more ACEs and depression history, and higher JIA dis-
ease activity scores (cJADAS-10) but not jSLE activity scores (SLEDAI-2K). There was a trend towards poorer self-efficacy
scores and meeting JFM criteria in the probable medical PTSD group. Poorer self-efficacy scores were significantly associ-
ated with higher CPSS-V scores when assessed as a continuous variable. Nine (18%) participants met criteria for JFM and
had higher average trauma scores compared to those who did not. Trauma scores were not associated with history of hos-
pitalization or injected medication use.

Conclusion: Medical trauma symptoms were reported by many participants in this cohort of children with inflammatory
arthritis. Those who have experienced more trauma from their rheumatologic disease may be at risk for worse pain out-
comes and increased disability, specifically poor self-efficacy and high anxiety sensitivity. Further studies are necessary to

4072



determine the true prevalence of medical trauma in this population, its impact on pain and disability, potential interventions,
and the importance of trauma-informed care.

Disclosure: L. Medrano: None; B. Bursch: None; J. Weiss: None; A. Hoftman: None; J. Li: None; N. Jackson: None;
D. McCurdy: None.

Table 1. Demographic and disease history data for children and adolescents with inflammatory arthritis, stratified by CPSS-V scores above or
below the probable medical PTSD range (> 31). cJADAS-10 = Clinical Juvenile Arthritis Disease Activity Scores, 10 joints; CPSS-V = Child PTSD
Symptom Scale for DSM-V; IV = intravenous; SLEDAI-2K = Systemic Lupus Erythematosus Disease Activity Index 2000; subQ = subcutaneous.

Table 2. Questionnaire score data for children and adolescents with inflammatory arthritis, stratified by CPSS-V scores above or below the prob-
able medical PTSD range (> 31). Data represent median scores, unless otherwise stated. ACEs = Adverse Childhood Experiences questionnaire;
CASI = Childhood Anxiety Sensitivity Index; CPSS-V = Child PTSD Symptom Scale for DSM-V; CSES = Child Self-Efficacy Scale; PSAT = Pain and
Symptom Assessment Tool.
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Loss in Patients with NOMID
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Background/Purpose: NOMID is a severe form of cryopyrin-associated periodic syndrome characterized by systemic
inflammation and CNS manifestations, including sensorineural hearing loss. IL-1 blocking agents, Anakinra and canakinu-
mab, are standard treatment, we assessed the long-term impact of IL-1 blocking treatment on progression of hearing loss.

Methods: Pts (n=39) enrolled in NCT02974595 protocol underwent hearing tests at baseline and on treatment (n=447)
Table 1. Bone conduction at four frequency (4F-PTA) (average hearing at 500, 1000, 2000, 4000 Hz) and bone conduction
at 4000 Hz only (surrogate for high frequency (HF) hearing) were longitudinally evaluated. 4F-PTA >25 dB, or HF >25 dB at
baseline were defined as baseline 4F-PTA or HF hearing loss respectively.

Progressive 4F-PTA hearing loss was defined as 20dB increase in one frequency or 10dB increase in two consecutive frequen-
cies and progressive HF hearing loss as change from baseline by 10dB. Pts’ ears were analyzed separately as ’good’ and
’bad,’ where hearing levels differed. Pts with a hearing level of >80 dB were excluded from trajectory analysis. Incidences of
upper respiratory infections were extracted from records and brain MRI scored for cochlear enhancement. 36 or 39 pts. had
a lumbar puncture at their last visit; 65 biomarkers were measured in CSF and compared with three healthy controls.

Linear mixed models were applied to trajectories of hearing loss before and after treatment. Multivariate and univariate logis-
tic regression assessed the impact of baseline hearing loss and infections on progression and of CSF inflammatory cyto-
kines on MRI cochlear enhancement and hearing loss.
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Results: The trajectory of hearing loss significantly differed between treated and untreated patients, indicating that IL-1
blockade slows down progression (p< 0.00001) (Figure 1). Yearly 4F-PTA increase on treatment was 0.35 dB in the good
ear and 0.5 dB in the bad ear, compared to a 2.5 dB increase in the good ear and 2.9 dB in the bad ear prior to treatment.
Yearly HF hearing loss worsened by 0.36 dB in the good ear (0.5 dB bad ear), compared to 3.11 dB in the good ear and 3.5
dB in the bad ear prior to treatment (Figure 1). Cochlear enhancement, age at start of treatment and baseline hearing loss
significantly contributed to hearing loss progression; recurrent infections did not reach significance. The univariate logistic
regression identified elevated cytokines associated with cochlear enhancement in the corresponding MRI. In 36 pts’ CSF,
IL-1b, and markers of endothelial, neutrophil and macrophage activation, E-Selectin, NGAL, and CD163, were significantly
associated with cochlear enhancement.

Conclusion: Hearing loss continues to progress more than expected for age despite treatment. IL-1 blocking treatment
(84 % on anakinra) in NOMID patients however significantly retards progression of hearing loss. Baseline hearing loss, older
age at the start of treatment, and cochlear enhancement on brain MRI were associated with faster progression of hearing
loss in treated NOMID patients. Cochlear enhancement was significantly associated with CSF levels of IL-1b and markers
of neutrophil and macrophage activation, suggestive of subclinical inflammation as driver of onging hearing loss.
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Disclosure: S. Alehashemi: None; A. Ortega-Villa: None; M. Garg: None; K. Myint-Hpu: None; K. Johnson: None;
F. BHUYAN: None; K. King: None; C. Zalewski: None; D. Fink: None; D. Kuhns: None; J. Butman: None;
C. Brewer: None; H. Kim: None; D. Follmann: None; R. Goldbach-Mansky: None.
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Sciences, Mayo Clinic, Rochester, MN, 4NIAMS, NIH, Bethesda, MD, 5Frederick National Laboratory for Cancer Research,
Bethesda, MD, 6NCI, NIH, Bethesda, MD, 7Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester,
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Background/Purpose: Patients with Neonatal-Onset Multisystem Inflammatory Disease (NOMID) often require long-term
high-dose treatment with anakinra at 5-8 mg/kg daily subcutaneous injections to control CNS inflammation that includes
aseptic meningitis, hydrocephalus, and sensorineural hearing loss. We recently described anakinra-associated amyloido-
mas that present with "fixed subcutaneous lumps" at the site of anakinra injections in patients with NOMID after 13 and
16 years of treatment 1 and screened our cohort for development of iatrogenic (Interleukin-1 receptor antagonist protein)-
type amyloid (anakinra) (AIL1RAP).

Methods: Telephone screening of 41 NOMID pts enrolled in NCT02974595 identified 10 pts with fixed subcutaneous lumps
at the anakinra injection site. Of those six patients underwent skin biopsies, clinical assessment of treatment response, and
serum IL-1 receptor antagonist measurements by ELISA, which measures endogenous and recombinant IL-1 receptor
antagonist (anakinra). Liquid chromatography-tandem mass spectrometry (LC-MS/MS) was performed to chemically char-
acterize microdissected amyloid deposits in skin biopsies.

Results: All seven patients biopsied had amyloid deposits at the deep dermis that by mass spectrometry was identified as
recombinant of anakinra-type amyloid (AIL1RAP)2 (Figure 1). All patients had been on a median 19 yrs. of treatment and
received a median dose of 320 mg (3 syringes) daily. Table 1. All were in clinical remission with normal CRPs. One patient
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with nephrotic range proteinuria and early satiety had kidney and gastric biopsies that showed AIL1RAP deposits in glomer-
uli, the tubular basement membrane, and in-between glands in the gastric mucosa. The six other patients had no clinical evi-
dence of disseminated amyloidosis. Serum IL-1ra levels (n=6) ranged from 7500 to 18,000 ng/mL, compared levels
between 100-400 pg/mL in healthy controls (n=11). Patients with the focal form of the AIL1RAP amyloidosis were switched
to the combination of canakinumab injections every 4 wks and anakinra injections between 50-200 mg daily, that were
required to achieve control of headache and CNS inflammation. The patient with systemic Amyloidosis only received cana-
kinumab but developed headaches. The CSF evaluation showed a rise in the IL-6 (from 2 pg/mL on anakinra alone before
the switch) to 403 pg/mL (nl< 7.5 pg/mL) on canakinumab monotherapy (300mg/month).
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Conclusion: AIL1RAP skin amyloidosis developed in 7 NOMID patients (20 % of screened patients) on high-dose long-
term, anakinra treatment; one patient developed systemic AIL1RAP amyloidosis. Combination of canakinumab with lower
anakinra doses, controlled CNS inflammation however "safe" serum levels that prevent the development and dissemination
iatrogenic AIL1RAP amyloidosis have not been established. Screening all patients, early diagnosis of AIL1RAP-type amyloid
and treatment adjustments are critical in assuring adequate treatment and in reducing the risk of developing systemic AIL1-
RAP amyloidosis.

Disclosure: S. Alehashemi: None; A. Metpally: None; S. Dasari: None; K. Uss: None; L. Hathaway: None;D. Kuhns:
None; D. Fink: None; C. Lee: None; L. Castelo-Soccio: None; E. Cowen: None; S. Nasr: None; E. McPhail: None;
R. Goldbach-Mansky: None.
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Background/Purpose: The transfer of care from pediatric to adult rheumatology (AR) is a complex process dependent on
communication between medical teams within and across institutions, resource allocation, and patient factors. We outline a
successful workflow for the transfer of care that optimizes clinical informatics and includes the creation of a formal collabo-
ration between pediatric rheumatology (PR) and AR.

Methods: In January 2020 a transition-focused partnership was formed between PR and AR physicians, advanced practice
providers, nurses, and pharmacists within the University of Colorado (CU)health system. Upon initiation of the transfer pro-
cess in PR, a standardized electronic medical record checklist is used to guide the transfer workflow and leverage smart
data elements to optimize patient tracking. A pediatric transition committee monitors each patient’s transfer progress,
ensuring checklist items are complete and initiating direct communication with AR. A cross-institutional transfer log is main-
tained using a HIPAA-compliant platform. Patients transferring to CU AR are reviewed quarterly at interdisciplinary transfer
rounds attended by PR and AR members. Each patient is reviewed to identify barriers for those who have not been sched-
uled in AR. The records of all patients are periodically reviewed to identify correlates of success as well as risks and system
barriers for transfer delays and failures.

Results: The creation of customized templates and data collection tools in the electronic medical record, a cross-
institutional patient tracking system, and a collaborative PR-AR transition committee with quarterly transfer rounds have all
been sustainable successes. Since the initiation of transfer rounds in January 2022, 54% of patients initially identified as lost
to transfer were recaptured, with subsequent successful scheduling in AR. Of the forty-three patients reviewed to date by
this committee, only four remain lost to follow-up.
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Conclusion: Pediatric and adult rheumatology team members successfully formed an interdisciplinary partnership with a
standardized process for identifying and tracking patients who transfer from pediatric to adult care within one health system.
Standardized electronic medical record workflows and the use of a PR-AR transfer log help centralize information and facil-
itate review during transfer rounds, allowing for the identification of system and patient-level barriers. Transfer rounds mini-
mize loss of patient follow-up and facilitate opportunities for iterative changes to the rheumatology transfer process. The
establishment of a pediatric and adult subspecialty committee is a sustainable intervention that could be carried out with
extramural adult practices and holds promise for improving transfer of care outcomes.

Disclosure: A. Haussmann: None; L. Taylor-Maloney: None; I. Pan: None; K. Nowicki: None; J. Zell: None;
K. Moore: None.
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Arthritis (JIA)

Tova Ronis1, Nancy Pan2, Rebecca Sadun3, Melissa Lerman4, Cory Resnick5, James Bost6, Peter Stoustrup7, Marinka
Twilt8 and for the CARRA TMJ Arthritis Workgroup9, 1Children’s National Hospital, Chevy Chase, MD, 2Hospital for Special
Surgery, New York, NY, 3Duke University, Durham, NC, 4Children’s Hospital of Philadelphia, Philadelphia, PA, 5Harvard
Medical School, Boston, MA, 6Children’s Health Center, Children’s National Medical Center, Washington, DC, 7Aarhus
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Research Alliance, Washington, DC

Figure 1: Transfer of Care Process
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Background/Purpose: Arthritis of the TM joint is a frequent finding in patients with JIA, potentially leading to dentofacial
deformities, pain, and lower quality of life.1 Orofacial examination enables early detection of TM joint involvement.2 The TM
Joint Juvenile Arthritis Work Group published a standardized physical exam (article) to assess for JIA-induced orofacial man-
ifestations.2 Training programs do not routinely teach a standardized TM joint exam. The aim of the study was to demon-
strate the effectiveness of a novel e-learning module in teaching the physical exam of the TM joint in JIA.

Methods: A 20-minute e-learning module consisting of instructive videos and interactive questions was created. Pediatric
rheumatology fellows participated in a study to assess the module. Block randomization was performed, and fellows were
stratified by post-graduate year. One group received the article while the second group received both the article and access
to the e-learning module. All participants completed a written pre-test before the learning intervention andthen underwent
both: an in-person objective structured clinical examination (OSCE)during the Childhood Arthritis and Rheumatology
Research Alliance Scientific Meeting inMarch 2023; and a written post-test. The maximum OSCE score was 18. Crosstab
tables and Chi-squared tests were used to assess categorical variables across groups. For continuous measures when
comparing the two groups, Wilcoxon Rank Sum tests were used due to the small sample size.

Results: Twenty-two pediatric rheumatology fellows enrolled, with 11 in each group. Both reported an equal amount of time
spent preparing for the OSCE (mean 34.8 mins).Written test: The two groups performed equally. There was a trend toward
significance in defining maximal incisal opening (MIO) on the written test in the module group. Both groups had a trend
towards improvement in recognition of patient profiles and facial asymmetry. OSCE: The mean OSCE score was 11.1
(SD 3.3) in the article group and 13.5 (SD 1.9) in the module group, with a trend towards significance (p=0.059). Significant
differences were seen on the OSCE in learning domains related to measuring MIO, calculating maximal unassisted mouth
opening (MUMO), and assessment of facial symmetry. There were no differences in other domains (see Table 1). Confidence
in TM joint exam skills was increased in all fellows after the intervention with no difference between groups (Figure 1). Enjoy-
ment scores in the module group were higher than in the article group (mean 7.7/10 vs 5.9/10, p=0.017) (Figure 2).

Table 1. OSCE scores by learning group. OSCE: objective structured clinical examination, MUMO: maximal unassisted mouth opening.
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Conclusion: This study demonstrated effectiveness of a novel e-learning module in teaching the physical exam of the TM
joint in JIA. Learners who viewed the module were more adept at obtaining quantitative TM joint measurements than those
who read the article. Both groups showed improvement in overall skill and confidence level, although the module group
enjoyed the learning experience more.

References:

1.Stoll ML et al. TM joint arthritis in JIA, now what? Pediatr Rheumatol. 2018;16(1):32.
2.Stoustrup P et al. Standardizing the clinical orofacial examination in JIA: An interdisciplinary, consensus-based, short
screening protocol. J Rheumatol. 2020:47(9):1397

Figure 1. Self-reported confidence in TM Joint physical exam skills before and after the learning intervention for all participants. No difference was
noted between groups.

Figure 2. Participant response to “How enjoyable was the learning?”
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Background/Purpose: Many children with a rheumatic disease have concurrent mental and behavioral health challenges,
but only �40% of these symptoms are brought to medical attention. Per an American Board of Pediatrics (ABP) survey,
more than 75% of pediatric rheumatology fellows believe it is important for them to address the mental health needs of their
patients, but fewer than 25% feel confident in their skills to do so. Importantly, a Childhood Arthritis and Rheumatology
Research Alliance (CARRA) survey demonstrated that both rheumatology patients and their parents feel most comfortable
discussing their mental health concerns with their pediatric rheumatologist.

Methods: Using the ABP Roadmap Project curriculum as a framework, a 2-hour virtual mental health workshop specifically
tailored to the needs of pediatric rheumatology fellows was developed and delivered as a collaboration between a child and
adolescent psychiatrist and a pediatric rheumatologist. Through the workshop, participants were instructed in a strategic
approach to mental health conversations, taught to utilize validated mental health screening tools, and provided guidelines
on the identification of high-risk patients who need urgent mental health services. Participant confidence in addressing
11 mental healthcare domains was assessed using a retrospective pre/post survey with a 4-point Likert scale (very low to
very high confidence). Descriptive statistics and a paired t-test were used in data analysis.

Results: Twenty-six of the 37 (70%) participatingpediatric rheumatology fellows completed the workshop survey, with
roughly equal distribution across the three years of fellowship training (Table 1). The retrospective pre/post survey revealed
a significant increase in participants’ confidence across all 11 mental health domains (Table 2). No difference was detected
by postgraduate year. Pre-workshop, participants reported the least confidence in safety planning for high-risk patients
(mean = 2.03), with level of confidence rising by more than 1 point post-workshop (mean = 3.13). Pre-workshop, partici-
pants reported the highest confidence in recognizing the signs and symptoms of depression and anxiety (mean = 2.93), with
confidence rising to 3.37 post-workshop. Confidence scores across the 11 domains increased from 2.34 (2=low confi-
dence) to 3.29 (3=high confidence). No participants rated their comfort level as very low for any of the 11 domains following

Table 1. Pre- and post-workshop confidence (averaged over all 11 domains) stratified by fellowship year, juxtaposed with averaged pre- and post-
workshop confidence of the four participating pediatric rheumatology faculty. Confidence level measured on a 4-point Likert scale (1 = “very low”
confidence, 2 = “low” confidence, 3 = “high” confidence, 4 = “very high” confidence).
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the workshop. When asked what changes they will implement following the workshop, 60% stated they will routinely screen
patients, 30% will discuss mental and emotional health with all patients, and 30% plan to explore mental health resources in
their state. On a 10-point Likert scale, with 10 being extremely relevant or extremely helpful, participants rated the workshop
at a relevance of 9.67 and a helpfulness of 9.33.

Conclusion: A virtual training workshop improved pediatric rheumatology fellows’ confidence in addressing the mental and
emotional healthcare needs of their patients. Additional training could further foster a robust and standardized approach to
assessing and addressing the mental health needs of pediatric patients with rheumatic disease.

Disclosure: C. Pinotti: None; A. Manning: None; S. Edison: None; R. Sadun: None.
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Table 2. Pre- and post-workshop confidence for each of the 11 domains. Confidence level measured on a 4-point Likert scale (1 = “very low” con-
fidence, 2 = “low” confidence, 3 = “high confidence, 4 = “very high” confidence).
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Background/Purpose: The aim of this study is to assess outcomes among healthcare providers in the American College of
Rheumatology’s (ACR) Training to Increase Minority Enrollment in Lupus Clinical Trials with CommunitY Engagement
(TIMELY) program. The TIMELY program was designed to improve engagement of healthcare providers and therefore pro-
mote referrals of underrepresented patients with lupus to clinical trials (LCTs). Enrolled providers participated in two compo-
nents of the TIMELY program: 1) The ACR’s Materials to Increase Minority Involvement in Clinical Trials (MIMICT) continuing
medical education (CME) course; and 2) Roundtable meetings where providers learned about and discussed barriers, strat-
egies, and opportunities to advance participation of underrepresented patients in LCTs.

Methods: This roundtable study used an online survey to evaluate pre-post changes in theory-based behavioral predictors
of clinical trial referrals, including attitudes, self-efficacy, and intentions to refer underrepresented patients to LCTs. Research
teams at two participating sites, the University of North Carolina at Chapel Hill (UNC) and University of Rochester Medical
Center (URMC), began enrollment in June 2022 and implemented the TIMELY roundtables between September 2022 and
April 2023. Community members, community health workers, and advisory committee members provided extensive sup-
port and guidance to facilitate TIMELY roundtable implementation. In conjunction with the ACR, sites recruited participants
and hosted roundtables in-person and online with regional providers who care for patients with lupus. Providers completed
a baseline survey prior to roundtable participation, and post-roundtable, and 3-month follow-up surveys. We conducted
paired t-tests between baseline and follow-up to assess differences in composite scores and individual measures for each
outcome.

Results: As of April 2023, the sample included 35 providers. From baseline to follow-up, composite scores for self-efficacy
increased from 6.62 to 7.42 (p< 0.01) and composite scores for intentions increased from 7.14 to 8.21 (p=0.001).

Conclusion: These promising findings highlight the potential of the TIMELY program to improve theory-based behavioral
predictors of provider referrals of underrepresented patients to LCTs.

Disclosure: S. Sheikh: AstraZeneca, 2, Aurinia Pharmaceuticals Inc., 2, Biogen, 2, GSK, 1, 1, 2, Lilly USA, 2, Pfizer, 5;
T. Englund: None; A. Simkus: None; N. Wanty: None; A. McNeill: None; K. Holtz: None; T. Hood: None; S. Blanks:
None; M. Allen: None; A. Anandarajah: None.
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Background/Purpose: Despite the importance of mentorship, there are few formalized mentorship organizations in fellow-
ship training programs. Rheumatology is a field with increasing popularity[1], and mentorship is suggested as one of many
reasons for this trend[2], yet no formalized mentorship programs in adult Rheumatology fellowships have been described
at the time of this writing. In the 2022-2023 academic year, the Hospital of the University of Pennsylvania (Penn) Rheumatol-
ogy fellowship program implemented a formalized mentorship program for trainees. Trainees identified a faculty member to
serve as their mentor and pairs met quarterly to discuss educational, personal, and career goals. It was hypothesized that
this program would improve trainee satisfaction overall compared with fellows who had completed fellowship without formal
mentorship.

Methods: Data from previously graduatedPenn Rheumatology Fellows and currentPenn Rheumatology Fellows was col-
lected via anonymous survey.

Results: 32 fellows with graduation years from 2016 – 2024 were surveyed and 26 responded, with an 81% overall
response rate of current and former Penn Rheumatology fellows.

In the group of former fellows, 28% did not identify a faculty mentor and 72% did. Cited barriers to having a mentor included
lack of time, lack of faculty interest, and the absence of the establishment of a formal mentoring relationship with faculty. In
the current fellow cohort, 100% identified mentors.

Fellows who graduated prior to the mentorship program reported 11.8% more satisfaction with perceived effectiveness of
their mentor’s ability to advance their clinical skills (p-value 0.01).

Fellows who experienced the formalized mentorship program were 12.1%more satisfied with their assigned mentor’s ability
to help them network and increase opportunities for professional development; they also were 12.1% more satisfied with
their mentor’s sponsorship and advocacy during training (p-value 0.03).

There were no differences between the two cohorts of fellows with respect to their mentor’s impact on their post fellowship
career planning, perceived research productivity, and guidance through handing sensitive or challenging issues that arose
during fellowship.

Overall, perceptions of the fellowship program independent of mentorship were largely positive, without statistically signifi-
cant differences between the two cohorts of fellows.

Conclusion: Implementation of formalized mentorship programs in fellowship leads to improved trainee perceptions of fac-
ulty investment in their careers through sponsorship and networking; however, this small, single program survey did not
show the establishment of a formalized mentor-mentee relationship improved trainee perceptions of improved clinical skills,
research productivity, or ability to handle challenging interactions during fellowship.

[1] Tran, Mathias, and Panush, "Has Rheumatology Become a More Attractive Career Choice?"

[2] Kolasinski et al., "Subspecialty Choice."

Disclosure: S. Capponi: None; R. Hilburg: None.

4085



Abstract Number: 2065

Exploring the Power of Ultrasound in Rheumatology: Insights from Young
Rheumatologists in Mexico

Mario R. Garcia-Pompermayer1, Sarah G. Ayton2, Karina Silva Luna3 and Mario Alberto Garza Elizondo3, 1Hospital San
Jose, TecSalud, Tecnologico de Monterrey, Monterrey, Mexico, 2Mailman School of Public Health, Columbia University,
New York, NY, 3Hospital Zambrano-Hellion, TecSalud, Tecnologico de Monterrey, Monterrey, Mexico

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Professional Education Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Musculoskeletal ultrasound (MSUS) is a valuable tool in Rheumatology as it is non-invasive, cost-
effective, and useful in regular clinical practice. However, its adoption has been slow and MSUS education in Mexico is lim-
ited. Our objective is to assess MSUS knowledge, attitudes, and practices in young Rheumatologists in Mexico and identify
potential barriers and facilitators to its clinical use.

Methods: An online survey was distributed to ReumaJoven, a network of young Rheumatologists in Mexico. The survey
captured demographics, and general, institutional, and personal MSUS information. The need for MSUS in Rheumatology
in Mexico was assessed for association with knowledge, attitudes, and practices. Multivariable analysis using elastic net
and bootstrapping identified drivers of respondent attitudes.

Figure 1. Responses to questions about the advantages, disadvantages, interest in learning, and barriers to implementing (clockwise from top left)
MSUS among young Rheumatologists in Mexico.
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Results: Rheumatologists (n=91) completed the survey (women: n=52, 54.17%, age: median=35.08, IQR:
32.79-37.73 years). Most worked in public hospitals (n=65, 67.71%) and private practices (n=80, 83.33%), including resi-
dents (n=5, 5.21%), professors (n=37, 38.54%), and non-academic clinicians (n=54, 56.25%). The most prominent barriers
to MSUS were lack of access to training (important or very important: n=54, 56.25%) and training time required (n=52,
54.17%). Lack of scientific evidence was not an important barrier to MSUS use (unimportant or very unimportant: n=58,
60.42%). Most (n=78, 81.25%) reported MSUS is necessary in clinical Rheumatology practice in Mexico. This positive
MSUS attitude was significantly associated with learning about MSUS from conferences (p=0.029) and colleagues
(p=0.005), formal (p=0.043) and in-person training (p=0.020), use in the respondent’s practice (p=0.027), and MSUS use
by Radiologists in the respondent’s institute (p< 0.001). Most were interested in learning MSUS (n=85, 88.54%), which
was significantly increased in those reporting positive MSUS attitudes (n=74, 94.49%, p< 0.001). Elastic net identified
drivers of positive MSUS attitudes, including learning about MSUS from conferences, colleagues, and in residency; use of
MSUS in the respondent’s practice, the respondent performing MSUS, using MSUS for diagnosis or monitoring of Synovi-
tis/Inflammatory joint disease; and use of MSUS by Radiologists in the respondent’s institute. Use of MSUS for diagnosis
or monitoring of Synovitis/Inflammatory joint disease (OR=1.43, 95%CI: 1.00-2.05) and use of MSUS by Radiologists in
the respondent’s institute (OR=1.70, 95%CI: 1.20-2.90) were statistically significantly associated with positive MSUS atti-
tudes in the final multivariable analysis.

Conclusion: This study assessed knowledge, attitudes, and practices of MSUS among young Rheumatologists in Mexico
and identified barriers and facilitators to its implementation. Most recognized the necessity of MSUS in clinical practice, par-
ticularly those with prior training, who used MSUS in their practice, and had access to MSUS expertise. Improving MSUS

Table 1. Characteristics of MSUS knowledge, practices, and attitudes among 96 young Rheumatologists in Mexico.
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education and training opportunities, and promoting collaboration between Rheumatologists and Radiologists may over-
come barriers to adoption of MSUS in Mexico, ultimately improving patient care.

Disclosure: M. Garcia-Pompermayer: None; S. Ayton: None; K. Silva Luna: None; M. Garza Elizondo: None.
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Figure 2. Overview of facilitators and barriers to implementing MSUS in clinical practice. Systemic barriers to MSUS implementation impact the
Rheumatologist’s experience of their clinical practice, institutional resources, knowledge shared in the medical community, and the available sci-
entific evidence. Notably, use of MSUS for diagnosis and monitoring synovitis and inflammatory joint disease in clinical practice, having Radiolo-
gists who use MSUS in their institute, learning about MSUS from the medical community, and the strong scientific evidence surrounding MSUS
all drive positive attitudes and impact motivation to implement MSUS.
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Background/Purpose: Ultrasound guided synovial biopsy (UGSB) is a minimally invasive, safe and effective tool to
obtain synovium for clinical and research purposes. Described in Europe in 1997, UGSB was introduced to US rheu-
matologists in 2015 via the NIH-AMP program. Logistical barriers, learner confidence and the lack of a critical mass of
trained rheumatologists to assist new learners have impeded the adaptation of UGSB in the USA. UGSBy, a collabo-
rative group of four USA-based rheumatologists who completed the 2015 NIH-AMP program, was formed to develop
a network of rheumatologists skilled in UGSB. In 2022, UGSBy partnered with the Ultrasound School of North Amer-
ican Rheumatologists (USSONAR) and conducted 3 courses in the USA to expand the workforce of USGB trained
rheumatologists. An emphasis on patient safety was an integral feature of these courses. This study was conducted
to determine the effectiveness of these courses in allowing learners to integrate knowledge with acquisition of skills
in UGSB.

Methods: Three courses were conducted (1:15 students, 2:16 students, 3:14 students). Each course consisted of didactic
and hands-on cadaver training. Instructor to learner ratio was 1:4. Musculoskeletal ultrasound competence was a course
prerequisite which was defined as prior certification and/or documented course completion in basic-advanced musculo-
skeletal ultrasound. Serial surveys were deployed at the course completion (T0) and every 3 months after (T3, T6…). Learner
confidence was assessed with the L-SES, a validated learning self-efficacy scale (L-SES) for Clinical Skills, consisting of
12 five-point Likert scale (strongly disagree-strongly agree) based questions to measure three domains: cognitive (Cog),
affective (Aff ) and psychomotor (Psy). The L-SES has been shown to directly correlate with academic achievement and
effective learning strategy use.

Results: Learners from the first course reported positive mean L-SES in the cognitive domain (Cog=3.85, Aff=2.9, Psy=2.9,
n=5) at T6. Learners from the second course demonstrated a positive mean LES in all three domains at T0 (Cog=4.4,
Aff=3.7, Psy=3.84, n=16); at T3 the cognitive and psychomotor domains had a positive L-SES (Cog=3.9, Aff=2.9,
Psy=3.25, n=4). A learner from the first course performed a first biopsy 5 months after the course.

Conclusion: Integration of knowledge with skill acquisition in UGSB is important in determining the quality of education
received in these courses. Learners in these courses report a positive L-SES. Further analysis with serial data will
explore (1) serial changes in L-SES, (2) the relationship between adaptation UGSB and L-SES, and (3) impact of the
presence of a colleague in the same practice situation who is skilled in UGSB and time to adaptation of UGSB after
training.

Disclosure: D. Horowitz: SetPoint Medical, 5; D. Tabechian: amgen, 12, share holder; A. Ben-Artzi: None;
K. Torralba: None; A. Mandelin: None.
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Background/Purpose: Interventional musculoskeletal ultrasound (MSUS) procedures, such as ultrasound-guided arthro-
centesis and joint injections, are routinely used in rheumatology practice. However, the efficacy and safety of these proce-
dures rely on the competence of the individual physician, and intensive training is essential before independent practice.
Assessment tools play a pivotal role in providing structured feedback to the trainees and ensuring end-of-training compe-
tence. An international expert panel of radiologists developed the Interventional Ultrasound Skills Evaluation (IUSE) tool to
evaluate operator competence in invasive ultrasound procedures relevant for abdominal and thoracal interventions. It is
unsuitable for assessing MSUS procedures and therefore, we aimed to develop and establish valid evidence for a modified
version of the IUSE assessment tool designed for evaluating trainees in interventional MSUS procedures relevant in
rheumatology.

Figure 1: The setup included three different video inputs: the ultrasound image, how the participant handled the machine and adjusted the buttons,
and how the participant performed the procedure on the fantom. The videos were subsequently uploaded to an online rating platform.
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Methods: An expert panel of rheumatologists modified the IUSE tool to reflect the essential steps in interventional MSUS
procedures. The modified tool was named the Assessment of Interventional Musculoskeletal Ultrasound Skills (AIMUS)
and included 8 items: indications, contraindications, preparation, US equipment, procedural instruments, route, hand-eye
coordination and, procedure and outcome. To gather validity evidence for the AIMUS tool, physicians with different levels
of interventional MSUS experience were enrolled in the study and instructed to perform two interventional MSUS procedures
on simulated patient cases, i.e., subdeltoid bursitis and biceps tenosynovitis. The procedures included both ultrasound-
guided aspiration and injection techniques and were performed on a shoulder rubber fantom with ultrasound capabilities,
Figure 1. All examinations were video recorded (n=130), anonymized, and subsequently assessed in random order by two
blinded raters using the AIMUS tool.

Results: Sixty-five physicians from 21 different countries attending the EULAR 2022 conference were included and catego-
rized into four groups based on their experience with interventional MSUS, determined by the number of procedures per-
formed: 19 novices (0-10), 18 intermediate (10-100), 9 experienced (100-1000), and 17 experts ( >1000). Two
participants were excluded from the analysis due to a lack of data on their experience. The internal consistency of the AIMUS
tool was excellent, with a Cronbach alpha of 0.9. The inter-case reliability was good with a Pearson’s correlation coefficient

Figure 2: Experience and Performance. A) Boxplot illustration of the mean AIMUS performance score in the four different groups (1:novices, 2:
intermediates, 3:experienced, and 4:experts). B) Number of previously performed interventional MSUS procedures correlated to the AIMUS per-
formance score, divided into the same four experience levels.
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(PCC) of 0.7 and the inter-rater reliability was moderate to good (PCC 0.6). The ability to discriminate between different levels
of experience was highly significant (p< 0.001), with a linear correlation between the performance scores and the participant
experience levels, Figure 2.

Conclusion:We have developed and established solid validity evidence for the AIMUS tool for evaluating trainees’ interven-
tional MSUS skills. The AIMUS tool can be used in daily clinical practice and implemented in training curricula for establishing
competency-based training for interventional MSUS procedures in the future.

Disclosure: S. Carstensen: None; L. Terslev: Eli Lilly, 1, Janssen, 1, 6, Novartis, 6, UCB, 1; S. Just: None;
M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene,
2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6;
M. Pfeiffer-Jensen: None; L. Konge: None.

Abstract Number: 2068

Integration of Basic Science into Virtual Patient Cases to Enhance Clinical
Reasoning Skills

Karl Rombo1, Alexander Borg1 and Ioannis Parodis2, 1Division of Rheumatology, Department of Medicine Solna,
Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden, 2Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Professional Education Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Digital education, also known as e-learning, comprises several different learning modalities
e.g. virtual patient (VP) simulations. VPs have been proposed to be an effective way of exposing health profession students
to greater quantities of patient cases, also ensuring that students encounter diagnoses and presentations that serve the
needs of their learning outcomes, regardless of the patients they happen to encounter during clinical rotations.

Our aim was to explore medical students’ perceptions and emotions towards integration of basic science aspects in VP
cases within rheumatology, and evaluate their self-perceived acquirement of clinical reasoning (CR) skills. A secondary aim
was to collect information that would be utilised for the development of a model, with concepts and strategies for how to
integrate basic science concepts into case-based CR training platforms.

Methods: We performed an interventional, explorative phenomenological study, with medical students recruited from a
one-week long clinical placement in rheumatology. The integration was implemented in five VP scenarios. During the last
day of the week, the VP cases were discussed during a seminar, together with discussion of the basic science integration.
The VP cases had been created with Virtual interactive case simulator (VIC). Students’ perceptions and emotions of basic
science as well as CR skills were explored through thematic content analysis of transcribed interviews. Transcriptions were
coded and analysed using Malterud’s systematic text condensation. Transcriptions were read by the entire research team.
Next, condensations and themes were presented to the research team to discuss internal validity of the material. Quotes
and condensations were then translated to English. Finally, all transcriptions were re-read one last time to ensure that the
themes and general concepts still corresponded to the material.

4092



Results: A total of 14 students were tasked to complete five basic science-enhanced VP cases. After data analysis, we iden-
tified five themes, illustrating students’ perceptions of basic science integration into VP cases and its possible impact on the
self-perception of their CR ability: (i) appreciation of basic science knowledge and the role in future work; (ii) ambiguity
towards basic science in practice as an obstacle for integration; (iii) the effect of basic science integration on self-perception
of CR; (iv) an attractive design of basic science integration; (v) low knowledge of the concept of CR.

Overall, student’s perceptions towards basic science were positive but their motivation for performing the integrative activity
themselves was low. Students reported enhanced CR ability after having performed the activity. They also reported a value of
continuous integration of basic science during rotations in the hospital environment. However, this was hindered by a fear of ask-
ing senior colleagues questions related to basic science, as they perceived that they "should have known this themselves".

Conclusion: Our results suggest that student’s are positive to basic science integration within educational activities at the
medical programme, accompanied by the fact that it might improve their CR abilities.

Disclosure: K. Rombo: None; A. Borg: None; I. Parodis: Amgen, 5, 6, AstraZeneca, 5, 6, Aurinia Pharmaceuticals,
5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company, 5, 6, F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences,
5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6, Otsuka Pharmaceutical, 5, 6.
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Background/Purpose: Transitioning from residency to fellowship is a significant milestone in a medical professional’s
career. Physicians acquire foundational knowledge and skills during residency, while fellowship allows physicians to gain
advanced expertise and specialized training in a specific area of medicine. This transition can be exciting and challenging,
as fellows must adapt to a new learning environment, work with different colleagues, and take on greater responsibility in
patient care. Nonetheless, with the right mindset, resources, and support, the transition from residency to fellowship can
be a rewarding and fulfilling experience that prepares physicians for a successful medical career. This project assesses the
transition process from internal medicine residence to rheumatology fellowship.

Methods: A cross-sectional survey of rheumatology fellows in Florida in April 2022 was conducted. We used a voluntary,
brief, anonymous Qualtrics questionnaire to assess the transition from internal medicine residence to Rheumatology Fellow-
ship. The survey was sent to 28 fellows. The survey assessed their perception of the transition process, including the level of
preparedness, challenges encountered during the transition, and satisfaction with the support provided during the transition
process, including mentorship, orientation, and institutional resources.

Results: A total of 12 fellows completed the survey, with a response rate of 43%. Age range was: 33.33%: 25-30 years,
50%: 30-35 years, and 16.67% >35 years, 91.67% were female, 33.33% were PYG 4, 50% PGY 5, and 16.67% PGY6.
The majority of respondents reported feeling adequately prepared for fellowship. 41.67% (n=5) responded that the transition
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process from residence to fellowship was good, 25% excellent, 8.3% average, and 24% poor. 50% of responders did not
participate in a generic institutional preparation course or specialty fellow preparation course. Most of the fellowship intro-
ductions lasted less than one week (72.73%). Fellows considered that the most important skill to learn before beginning
the fellowship was EMR training (30%), followed by medical knowledge (basic rheumatology review) (25%), injections, and
documentation skills. Regarding specific questions about EMR training, the most voted option was how to place orders

Report of most important EMR training aspects to learn before beginning fellowship.

Report of the most important skills prior to beginning fellowship.
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(36.36%) and access to templates in rheumatology (27.27%). Most residents (29.17%) responded that transition prepara-
tion should include a general review of rheumatology, handouts from previous fellows (25%), boot camp for procedures
(20.8,3%) and rheumatology-focused EMR training 16.67%.

Conclusion: Although most respondents reported being satisfied with the support provided during the transition, there are
some areas of improvement during the transition process, especially in EMR training. These findings highlight the need for
ongoing evaluation and improvement of the transition process from residency to fellowship. Targeted interventions, such
as EMR training, general rheumatology and procedures boot camps, and handouts from previous fellows with important tips
may help improve the transition experience’s quality and better prepare residents for success in their fellowship programs.

Disclosure: L. Otalora Rojas: None; G. S Kaeley: Abbvie, 5, Gilead, 5, Janssen, 5.
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Background/Purpose: The emergence of Large Language Models (LLM) with remarkable performance such as GPT-4 and
ChatGPT, has led to an unprecedented uptake in the population. One of the most promising and studied applications for
these models concerns education. Their ability to understand and generate human-like text creates a multitude of opportu-
nities for enhancing educational practices and outcomes. The objectives of this study were to assess the success rate of
GPT-4/ChatGPT in answering rheumatology questions from the access exam to specialized medical training in Spain
(MIR), and to evaluate the medical reasoning followed by ChatGPT/GPT-4.

Methods: Rheumatology questions from the MIR exam published from 2010 onwards were selected and used as prompts.
Questions present clinical cases or factual queries, followed by four to five responses with a single correct answer. Ques-
tions containing images were excluded.

Official responses were compared with those provided by GPT-4/ChatGPT to estimate the chatbots accuracy. Differences
between LLM were evaluated using McNemar’s test.

A rheumatologist with teaching experience in preparing students for the MIR exam assessed the correctness of the medical
reasoning of the LLM given for each of the questions, using a 5-point Likert scale, where 5 indicates that the reasoning was
entirely correct. The influence in the medical reasoning score of the chatbot model used was analyzed using McNemar’s
test. The influence of the year of the exam question, type of question (clinical case vs. factual), patient’s gender in the clinical
case questions, and pathology addressed were assessed using logistic regression models, after dichotomizing the Likert
scale into two groups: low score (i.e.,1,2,3) vs high score (i.e., 4, 5).

Results: After applying the inclusion criteria, 106 questions remained, including 36 (34%) factual queries and 70 (66%) clin-
ical case questions. 99 (93.4%) and 69 (65.1%) questions were correctly answered by GPT-4 and ChatGPT, respectively.
Most of the questions that GPT-4 failed were factual queries (5/7, 71.4%). We observed a significantly higher proportion of
correct answers provided by GPT-4 (p=1.2x10-7). Moreover, the clinical reasoning score of this LLM was also higher
(p=4.7x10-5). Regarding the other variables, there were no statistically significant differences in the clinical reasoning score
for GPT-4/ChatGPT across the various categories studied. Figures 1, 2 and 3 show the scores given to each question, con-
sidering the year, question type and disease.

GPT-4 medical reasoning score of the questions according to the year
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Conclusion: GPT-4 showed a significantly higher accuracy and clinical reasoning score than ChatGPT.

No significant differences in the clinical reasoning correctness were observed regarding the type of question or the condition
evaluated.

GPT-4 could become a valuable asset in medical education, although its precise role still has to be defined.

Disclosure: A. Madrid García: None; z. Rosales: None; D. Freites: None; I. Pérez Sancrist�obal: None;
B. Fernandez: None; L. Rodríguez Rodríguez: None.

GPT-4 medical reasoning score of the questions according to its type

GPT-4 medical reasoning score of the questions according to the disease
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Background/Purpose: Physical examination of a patient with nonspecific shoulder pain is a non-standardized teaching
objective among rheumatology fellowship programs. We used the Delphi methodology to identify both variability in shoulder
examination performed by rheumatology fellows and areas of consensus among rheumatology fellowship program directors
(PDs) in New England.

Methods: Past or present rheumatology PDs currently working in New England were recruited. Participants taught a
5-minute shoulder examination to one of their trainees and recorded the resulting video of the shoulder examination by the
trainee. We compiled a comprehensive list of all the performed maneuvers from these videos. Participants received an anon-
ymized electronic survey instructing them to rank each maneuver into one of the three categories: (Tier 1) Teach all fellows &
should be performed routinely; (Tier 2) Teach all fellows BUT should be performed only in specific scenarios; (Tier 3) Teach
only to selected fellows & should be performed only in specific scenarios. When a significant variation in technique between
trainees was observed, we surveyed PDs for the best technique (independently of the results of tier consensus). We encour-
aged participants to include comments explaining reasoning, and/or literature support for their choices. Participants
received a compilation of anonymized comments and results of the 1st survey round. Items not meeting ≥70% consensus
threshold were included in the 2nd survey. This process was repeated for a 3rd survey. A separate survey collected PD
demographics.

Table 1. Demographics of the program directors
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Table 2. Tier consensus items for shoulder examination maneuvers

Table 3. The preferred method for different examination techniques
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Results: 11 of 13 recruited PDs agreed to participate and 100% of participants completed all rounds of the study. Partici-
pants were PDs for nine years (range 3-22), 45% are/were the main teachers for the MSK examination in their fellowship pro-
grams, andrated themselves 75 (range 50-95) on a 100-point scale for prowess in physical examination (Table 1). The study
addressed 65 items: 52 questions for tier designation of the exam maneuvers and 13 questions for different examination
techniques. Participants achieved consensus for 40/52 tier designation items (Table 2) and for 8/13 technique items
(Table 3). Consensus for tier designation items increased from 44% in round 1, to 69% in round 2, and 77% by round
3. For technique-related items, consensus increased from 31% to 54% to 61% (Tables 2 and 3).

Conclusion: This is the first study focused on shoulder examination specific to rheumatology training and practice, which
may be distinct from that required for orthopedics, physiatry, or primary care. By collecting anonymized video recordings
from each participant, we cataloged the range of shoulder physical exam maneuvers and techniques performed in almost
all teaching programs in New England. The Delphi methodology allowed consensus building among PDs for which shoulder
examination techniques to teach, which to perform routinely vs. selectively, and how to perform them. These results, in the
context of “nonspecific” shoulder pain, should be generalizable and can provide guidance for all US rheumatology fellowship
training programs given the similarity in the scope of practice and education.

Disclosure: H. Degirmenci: None; R. Kalish: None; R. Chopra: None; K. Gilek-Seibert: AbbVie/Abbott, 6;
F. Koumpouras: AstraZeneca, 6, Bristol-Myers Squibb(BMS), 5, Cabaletta Bio, 1, GlaxoSmithKlein(GSK), 6, LRA,
5, Novartis, 1; V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia, 1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi,
1, Horizon Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda, 5, Vertex, 2; S. Lakshminarayanan: None; B. Libman:
AbbVie/Abbott, 12, Principal Investigator; S. Mathew: None; K. O’Rourke: None; A. Reginato: None; E. Kissin: None.
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Children’s Hospital at Hackensack Meridian Health, Glen Rock, NJ
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Session Title: Professional Education Poster
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Background/Purpose: Within pediatric subspecialities, pediatric rheumatology remains one of the newest and smallest,
with a paucity of resources available for new trainees and those interested in learning more. It is estimated that 1 in every
250 children has juvenile arthritis, but there are only approximately 400 practicing pediatric rheumatologists nationwide.
Most pediatric rheumatologists are concentrated in larger cities, leaving a significant part of the country underserved, mean-
ing pediatric trainees often also lack exposure to pediatric rheumatology. Estimates suggest that approximately 33% of
medical schools and 40% of pediatric residency programs lack access to a pediatric rheumatologist, significantly impacting
training. Lack of exposure of pediatric rheumatology by learnders early in training and lack of access to pediatric rheumatol-
ogy clinical experience during any part of training are likely contributing factors to delays in presentation to care of affected
patients. To help bridge this gap, social media, particularly the podcast platform, has been increasingly utilized and may
be a large part of the future of medical education.
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Methods: Four live, interactive educational teleconferences were held for an audience of pediatric residents and pediatric
rheumatology fellows. Each session focused on a different subtype of juvenile idiopathic arthritis arthritis (JIA). Recruitment
was via email to pediatric residency program directors and pediatric rheumatology fellowship directors. Pre- and post-tests
were developed based on learning objectives to assess specific knowledge and confidence regarding ability to recognize
and workup JIA. Test scores for which there were paired pre- and post-test data were included in the analysis. Per session,
average pre and post test scores were calculated and compared to assess uptake of knowledge and increase in confidence
potentially attributable to the session. Given the small number of participants statistical significance could not be assessed.

Results: Number of participants per session ranged from 3-8. Average assessment averages increased in 4 of the 5 ses-
sions (Figure 1) and average confidence increased after all sessions (Figure 2).

Conclusion:Our results suggest that a live teleconference is likely effective at increasing medical knowledge and confidence
in recognition and workup of JIA. Recruitment provided some challenges and we intend to improve dissemination by con-
verting sessions into podcasts. While knowledge scores did not show dramatic improvement. Sessions are unscripted

Figure 1. Pre and post-test assessment scores for four live conference sessions. Assessments included questions regarding knowledge and con-
fidence. Scores did show improvement for three of the four sessions when combining both knowledge and confidence assessments.

Figure 2. In all assessments, post-exposure assessment of confidence scores were higher than pre-exposure assessment scores for all episodes.
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and conversational, which may prove more difficult to include the specific content in the pre-and post-tests. There was a
more impressive increase in confidence scores, suggesting that the learners found the sessions useful in future diagnosis
and management of conditions discussed, making this a valuable learning experience. To overcome these challenges, we
plan to convert these teleconference sessions to podcasts with an associated web-based platform, and develop pre-and
post-tests that are congruent with our podcast content. Overall, the tools developed provide useful and portable educational
resources for a wide audience of pediatric health practitioners.

Disclosure: S. Molina: None; T. Ambooken: None; C. Gulla: None; M. Gillispie-Taylor: None; G. Janow: None.
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Background/Purpose: Enhancing rheumatology education in Internal Medicine (IM) residency may encourage residents to
pursue rheumatology careers, and promote familiarity with rheumatology among those entering other fields. A needs
assessment of rheumatology training in IM residency was conducted at an academic program (A) and community program
(B) in the same city in 2021. At baseline, all third-year residents at B rotated in a rheumatology clinic for one month; A had no
required rheumatology rotation. Neither program had structured rheumatology didactics. Surveys of residents and analysis
of In-Training Exam (ITE) scores guided development of a rheumatology curriculum. An assessment of curriculum outcomes
after the first year is presented.

Methods: A baseline survey was sent to all IM residents at A and B in Spring 2021, with questions on amount of rheumatol-
ogy training in residency, interest in learning about rheumatology, interest and confidence in specific topics, and preferred
curriculum formats. Results informed the curriculum, implemented starting August 2021. Noon conferences about rheuma-
tology labs and systemic lupus erythematosus (SLE) were delivered at A and B, including pre- and post-quizzes and refer-
ence handouts. At A, conferences were also delivered on spondyloarthropathies and vasculitis, and each intern was
scheduled for one half-day in rheumatology clinic. The survey was repeated in Spring 2022. ITE scores before and after cur-
riculum implementation were compared (Fall 2020 and 2022).

Results: Baseline surveys were completed by 46% of residents (n=53) at A and 87% (n=20) at B. Post-surveys were by
completed by 19% of residents (n=22) at A and 100% (n=23) at B. From 2021 to 2022, ratings of amount of rheumatology
training in residency, interest in learning about rheumatology, and confidence in topics covered in conferences increased
non-significantly (Figure 1). Preference for in-person curriculum formats increased at A and remained high at B (Figure 2).
During the conference on labs, average quiz score increased at A: 40% (n=17, SD 26%) to 74% (n=20, SD 20%), and at
B: 27% (n=6, SD 10%) to 77% (n=5, SD 15%). For the conference on SLE, average quiz score increased at A: 42% (n=8,
SD 15%) to 90% (n=6, SD 17%), and at B: 52% (n=11, SD 10%) to 93% (n=14, SD 13%). From 2020 to 2022, scores on
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the rheumatology portion of the ITE increased from 65th to 89th national percentile at A, and decreased from 5th to 4thper-
centile at B. Ranking ITE performance in the 11 IM subspecialties by percentile, A’s rheumatology scoreincreased from
10th to 3rd (tied) subspecialty, while B’s decreased from 6th (tied) to 10th (tied).

Conclusion: Implementation of a rheumatology curriculum resulted in several advances after one year; outcomes varied
between two programs. Residents demonstrated knowledge gains during conference sessions at both A and
B. Rheumatology ITE score percentile improved only at A, which received additional didactics. Resident-reported metrics
of their rheumatology training improved slightly at both. Preferred curriculum formats shifted from virtual to in-person from
2021 to 2022. Incomplete resident participation at A was a limitation. Next steps include adding additional conferences
and reference materials.

Figure 1. Resident survey responses from internal medicine programs A and B, before and after implementation of a rheumatology curriculum.
Pre-surveys (lighter bars) were conducted in Spring 2021 at A (n=53, response rate 46%) and B (n=20, response rate 87%). Post-surveys (darker
bars) were conducted in Spring 2022 at A (n=22, response rate 19%) and B (n=23, response rate 100%). Error bars represent standard devia-
tions. Panel A: Rating of the amount of rheumatology training received in residency on a 5-point Likert scale (1 = very inadequate, 5 = more than
adequate) is shown in green; rating of interest in learning about rheumatology on a 5-point Likert scale (1 = not at all interested, 5 = very interested)
is shown in blue. Panel B: Rating of confidence in rheumatology topics on a 5-point Likert scale (1 = not at all confident, 5 = very confident) is
shown in purple for A and blue for B. SLE = systemic lupus erythematosus; SpA = spondyloarthropathies.
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Disclosure: L. Arneson: None; B. Modilevsky: None; A. Dua: AbbVie/Abbott, 2, Amgen, 2, GlaxoSmithKlein(GSK),
2, Novartis, 2, sanofi, 2.

Figure 2. Resident preferences for format of a rheumatology curriculum in 2021 compared to 2022, at program A (panel A) and program B (panel
B). Pre-surveys (lighter bars) were conducted in Spring 2021 at A (n=53, response rate 46%) and B (n=20, response rate 87%). Post-surveys (dar-
ker bars) were conducted in Spring 2022 at A (n=22, response rate 19%) and B (n=23, response rate 100%). Residents were asked to select 1-3
preferred formats; percent of residents selecting each format is shown. Rheum = rheumatology; IAHD = intern academic half-day, a format avail-
able only at A.
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Creation and Dissemination of a Near-Peer Rheumatology Fellowship
Bootcamp

Sarah Donohue, Tiffany Lin and Justin Levinson, University of Wisconsin, Madison, WI
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Background/Purpose: Transitions in medical education, such as the matriculation from residency to fellowship, can be a
challenging experience with increased knowledge expectations in new clinical settings. Despite the growing number of tran-
sition courses, or "bootcamps," there remains a paucity of medical education research, a leaning towards virtual programs,
and no published orientation curricula for subspecialized training in rheumatology. We compared the effect of a near-peer
rheumatology fellowship bootcamp on new fellows’ self-assessments before, after, and 6 months following our intervention
along with fellows’ clinical knowledge exam scores and performance evaluations by faculty.

Methods: We designed a 3-day intensive, interactive, multi-modality curriculum that included near-peer senior fellow led
introductory sessions, workspace tour, and workflow workshops. In addition, incoming fellows were exposed to hands-
on SIM center physical exam teaching skills, MSK ultrasound introduction, injection teaching, and disease specific didactic
sessions. The 2 junior rheumatology fellows were then assessed with a pre-, post-, and 6-month follow-up 46 question sur-
vey. Rheumatology faculty completed a 20-question survey comparing consecutive year fellows who did not complete a
bootcamp to those who did. 10 clinical knowledge questions on basic concepts in rheumatology were administered to
the fellows with each survey.
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Results:With 46 survey questions grouped into learning objectives, we compared self-assessed comfort in: Level of clinical
knowledge (n=7), Developing work-up plans (n=10), Developing treatment plans (n=10), Arthrocentesis capability (n=3),
MSK ultrasound (n=1), andWorkflow/administrative tasks (n=9; Table 1). We found that the bootcamp increased fellow level
of confidence in all proposed learning objectives, and improvement continued at the 6-month follow-up retention of knowl-
edge survey. The pre-bootcamp clinical knowledge mean exam score was 85%, improved to 90% on the post-bootcamp
exam, and ultimately 100% correct at the 6 month follow up. Post intervention, the faculty survey discovered that our junior
fellows were better equipped to develop a work-up plan (p< 0.00001) and treatment plan (p< 0.00001; Table 2). Faculty
assessed the success in introducing high yield concepts between "good" and "very" with a score of 3.4 on a 5-point Likert
scale. A secondary objective of comparing the creation of working relationships between faculty and new fellows was
graded as 3.7.

Conclusion: This innovative University of Wisconsin rheumatology fellowship bootcamp represents the first published itera-
tion for a near-peer led rheumatology curriculum. Distinctively, this curriculum included simulation center actors, a hands-on
course on arthrocentesis and dedicated senior fellow led clinical setting workshops and tour. The fellow-led teaching model
further consolidates the knowledge in senior fellows. Future directions include expansion of the bootcamp to prospectively
collect baseline data and increase the sample size.
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Background/Purpose: Rheumatology fellows have a critical role as medical educators for residents and offer unique per-
spectives on patient care. Fellow scholarly activity is an ACGME requirement in the practice of rheumatology. The purpose
of this medical education initiative was for rheumatology fellows to create a longitudinal educational curriculum for internal
medicine (IM) residents, and to assess efficacy through both objective knowledge questions and subjective feedback
questions.

Methods: The rheumatology fellows at the University of Rochester Medical Center (URMC) developed a needs-assessment
of rheumatology core topics from the American Board of Internal Medicine Certification Examination Blueprint. Topics were
selected based on IM resident feedback from a needs-assessment. Each fellow created an interactive discussion-based
didactic education session for a total of four sixty-minute sessions throughout the 2022-2023 academic year. Self-
assessment surveys were completed by residents before and immediately after participation in fellow-led didactics, and per-
cent improvement between pre and post assessments was calculated. The objective knowledge assessments included
questions addressing diagnosis, laboratory findings, imaging, and treatments for each topic. A subjective questionnaire soli-
citing resident feedback assessed effectiveness for resident academic training, applicability to inpatient rotations and resi-
dency clinics, and impact on clinical management.

Results: Curriculum topics were selected based on needs-assessment responses from IM residents (N=26), where each
resident selected one topic. The most requested topics included dermatologic manifestations of rheumatologic disease
(38.5%), vasculitis (30.8%), seronegative spondyloarthropathies (11.5%), and crystal arthropathy (7.7%). After implementing
the longitudinal education series, there was a 35% improvement in rheumatology-dermatology knowledge questions,

Table 1. Results of needs-based assessment.
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25.7% improvement in vasculitis questions, 32% improvement in crystal arthropathy questions, and 23.5% improvement in
seronegative spondyloarthropathy questions. The majority of residents found the education session helpful for their aca-
demic training (96%), helpful for inpatient medicine rotations and clinic (84.4%), and felt it would change their clinical man-
agement (88.8%).

Conclusion: This innovative rheumatology fellow initiated curriculum design project was an effective way to educate resi-
dent learners on rheumatology topics, as well as for rheumatology fellows to build medical education skills. By creating a
unique culture of collaboration among fellows and residents there is potential for broad positive effects and improvement
in patient care. There were improvements in each disease category, which were not proportional to the percentage of stu-
dents who requested these topics during the needs-assessment. This study was limited by sample size, as many residents
were unable to attend the full education session. We plan to continue this education series in future years by including addi-
tional rheumatology topics, and expanding to incorporate additional IM subspecialty fellowship programs in the education
sessions.

Table 2. Results of knowledge assessment pre and post education session. Table depicts the total number of responses and percent correct
responses for diagnosis, labs, imaging, and treatment specific questions.

Graph 1. Results of knowledge assessment before and after the education sessions.
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Background/Purpose: Case-based collaborative learning (CBCL) is an interactive teaching method that integrates cases
with key concepts. CBCL is recognized as a means for knowledge improvement for learners and consequently has become
increasingly utilized in medical education. Herein, our group created a CBCL curriculum with rheumatology and sports med-
icine content.

Methods: All medical students on a 10-week Internal Medicine (IM) Core Clerkship were enrolled in this study measuring the
efficacy of this curriculum. The 1.5-hour rheumatology and sports medicine CBCL curriculum was performed in-person once
per clerkship cycle. The CBCL is led by an internal medicine resident rotating on a dedicated teaching rotation.The CBCL con-
sists of several topics, including crystalline arthropathies, osteoarthritis, inflammatory arthritis, and sports medicine. To assess
knowledge improvement, we developed a pre/post multiple-choice question knowledge assessment and analyzed score dif-
ferentials. To elaborate, students completed an 8-question pretest knowledge assessment two days prior to the CBCL curric-
ulum. Answers to the pretest questions were not provided to the students at the completion of the pretest. The questions/
answers to the pretest were not explicitly discussed during the CBCL presentation. Students then completed the same 8 ques-
tion quiz after the CBCL curriculum. The posttest wasmade available 1 day after the CBCL curriculum ended andwas required
to be completed within 4 days of the session. All students completed both the pre/post assessment.

Results: Institutional Review Board approval was obtained, and data was collected from January 2022-December 2022.
Statistical differences were analyzed using paired t-testing and analysis of variance (ANOVA).136students completed both
CBCL quizzes. The mean scores of the pre- and post-quizzes were 61.4% (SD +/- 23.0%) and 70.6% (SD +/- 19.4%),
respectively. The score improvement for the overall cohort was 9.2% (p< 0.001). All medical student blocks had a statisti-
cally significant improvement in quiz scores except for block 3 (p=0.354). ANOVA testing demonstrated consistency across
the four blocks regarding mean pretest (p=0.284), posttest (p=0.687) and score improvement (p=0.565) with no significant
differences between blocks.

Conclusion: CBCL was an effective alternative to lecture-based teaching, and consequently, this curriculum was integrated
into the IM Clerkship Curriculum. A limitation of this project was the inability to determine long-term retention of concepts
acquired during the CBCL. Future directions of this project may include diversification of pre- and post-tests and obtaining
student-centered feedback on the curriculum.

Disclosure: M. Dimachkie: None; B. Bettendorf: None; M. Sanders: None.
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Background/Purpose: Psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA) are challenging conditions for rheumatol-
ogists to manage. There is an increasing focus on virtual training modalities post-pandemic. We assessed whether a curric-
ulum of online educational activities could improve rheumatologists’ knowledge, competence and confidence in managing
patients with spondyloarthritis.

Methods: A curriculum of virtual activities was developed on the evolving therapeutic landscape in the treatment of
psoriasis (PSO) and spondyloarthritis (SpA). Data presented here are from the initial 4 activities on SpA, including
2 on line panel discussions and enduring versions of symposia from EADV 2022 and ACR 2022. Data were collected
between 2022 and 2023 with n numbers for each activity ranging from 108 to 549 completing pre- and post-activity
questions. Educational effect was assessed with a repeated-pairs pre-/post-assessment; 3 multiple-choice, knowledge
or competence questions and 1 self-efficacy, 5-point Likert scale confidence question were analyzed. Data were sub-
sequently combined and analyzed by 5 themes to provide a summative overview of the effect of the education across
the combined activities. A McNemar’s test was conducted to assess statistical significance of changes from pre- to
post-assessment.

Results:

• 12,256 MD learners across the globe participated in the activities including 3,877 rheumatologists, 3,180 dermatologists and
4,104 primary care physicians

• Rheumatologists demonstrated a statistically significant improvement in knowledge or competence across 4 of the 5 learning
themes (clinical data informing disease management, individualizing treatment to limit disease progression, monitoring disease
activity and treatment goals for PsA and axSpA; all P < 0.01)

• Overall, 79% of rheumatologists gained competence and 26% gained knowledge
• Overall, 33% of rheumatologists reported increased confidence e.g. in setting appropriate treatment goals or implementing a treat-

to-target strategy: for confidence questions aligned with each individual activity, the percentage of rheumatologists who gained
confidence ranged from 19% to 59%

Conclusion: These results highlight the benefits of an on-line curriculum of education in challenging rheumatologists to bet-
ter manage patients with PsA and axSpA. As the treatment landscape for these diseases continues to evolve, rheumatolo-
gists will likely benefit from further innovative educational modalities on key clinical data for emerging medicines and
strategies for their deployment in clinical practice.
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Background/Purpose: The ARGO Project (applied rheumatology on the go) is an online learning tool in Rheumatology. It
uses Cerego, an adaptive learning technology online/mobile platform. Started in 2017, by integrating distance learning
(or e-learning), busy trainees or early career Rheumatologists can review or update themselves in Basic and Applied Rheu-
matology. The 20 modules of various rheumatology question materials are presented to the learner depending on their indi-
vidual learning patterns. Items that the learner seems to have more difficulty with will be shown more frequently compared to
items they find easy. There are notes, and external resources for the learner to facilitate asynchronous learning. Users and
instructors can track progress and determine the difficulty of questions.

Methods: The platform is catered towards helping recently graduated fellows into reviewing prior to their board exams.
Enrollment is voluntary through interest and word of mouth from past fellows. This year, instructor editors were invited to
help update the content of the project.

Usability surveys on the use of the platform were sent to the society communications group. Descriptive analysis was used
to analyze the results. Free text answers were categorized into themes.

Results: At the time of this interim analysis only 21 of the prior 70 past and current fellows agreed to evaluate the plat-
form. 33% of the respondents were from the first batch of 2017, followed by 2019. 66% of the fellows did not know
how to use the Spaced Repetition concept. For those who used the platform for more than 1 yr (those who did not
pass the board exam the first time), only 2 out of 9 respondents used it less for the second year. When asked about
the content of the modules, the majority of the respondents answered it was above average. It is expected to see
some feedback about the need to upgrade the information since the module was originally started in 2017. With
regards to technical quality, a few respondents recommended adding more images and videos. This is important feed-
back given the increase in use of musculoskeletal ultrasound in our curriculum over the last few years. Nevertheless it
is reassuring to see that navigation was still easy for the users. When asked which part of the project they favored the
most, the majority selected the flashcards and mnemonic notes. All respondents felt they would recommend the plat-
form as a learning tool. For the free text comments, there appeared to be some common suggestions themes such as
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automation: notification messages or emails when not logging in at appropriate intervals. Another common suggestion
theme was to use the platform in tandem with the examination blueprint topics.

Conclusion: The survey will continue until the next interval progress report as part of the ILAR grant requirements. It is reas-
suring to see that a 6 year old module retains most of it’s usability for medical education. Additional images and videos may
be needed for improved user experience. For the next phase of the project, a separate feedback form will be sent to the
instructor-editor groups invited to update the content of the modules.

Usability survey of the ARGO project: Content and Technological Quality
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Background/Purpose:Musculoskeletal ultrasound (MSUS) plays a vital role as a diagnostic imaging modality in rheumatol-
ogy, while also serving as an effective teaching tool to enhance medical students’ comprehension of functional anatomy.
Amidst the COVID-19 pandemic, the utilization of portable ultrasound equipment and telemedicine teaching methods
ensured the continuity of practical skill instruction, with the potential to further broaden teaching prospects in medical
schools going forward.

Methods: In this study we assessed and compared the learning success of medical students in MSUS, achieved through a
conventional and a teledidactic course. During the theoretical teaching sessions, an ultrasound-certified course instructor
(DEGUM/EFSUM level III-highest level) introduced the most important standard sections in a video-based approach using
the validated course concept of the MUDE study [1] . Following that, both groups received practice time and individualized
feedback during hands-on sessions. Throughout the course, all students were equipped with an 8th generation Apple iPad
and a ButterflyIQ+® portable ultrasound system. To assess student learning objectively, an Objective Clinical Structured
Examination (OSCE) was conducted before the course commenced and upon its completion.

Results: A total of thirty medical students in clinical semesters were randomly assigned to either a conventional on-campus
cohort or a teledidactic teaching cohort, receiving virtual teaching exclusively. Prior to the course, students achieved an aver-
age score of 20.68% (SD ± 6.67) in the OSCE, whereas the average score following the course completion was 96.83%
(SD ± 6.71). There were no statistically significant differences in OSCE scores between the two teaching cohorts
(p=0.479), indicating that neither course was inferior to the other.

Conclusion: The teledidactic teaching concept utilizing portable ultrasound devices resulted in a significant increase in
MSUS knowledge among medical students, demonstrating a comparable learning outcome to the conventional course.
This worldwide pilot study extends MSUS training opportunities for medical students through innovative teaching methods,
contributing to the development of future rheumatologists by emphasizing ultrasound as a crucial imaging tool in
rheumatology.

[1] Grobelski J, Recker F, Wilsmann- Theis D, et al. Establishment and validation of a didactic musculoskeletal ultrasound
course for dermatologists using an innovative handheld ultrasound system – the MUDE study (Musculoskeletal Ultrasound
in Dermatology). J Deutsche Derma Gesell 2021; 19: 1753–1759. doi:10.1111/ddg.14614

Disclosure: R. Neubauer: None; F. Recker: None; C. Bauer: None; S. Petzinna: None; P. Karakostas: None;
C. Behning: None; V. Schäfer: None.
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Background/Purpose: Journal clubs are an essential part of lifelong learning for physicians. After fellowship, access to jour-
nal club discussions may be limited. TheMednet is a physician-only online platform that allows for dissemination of expert
knowledge in a searchable, private, and moderated question and answer (Q&A) format. A clinically focused online journal
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club was designed and hosted on theMednet to engage rheumatologists and rheumatology fellows. Here we describe our
experience in establishing a rheumatology journal club on theMednet.

Methods: TheMednet launched in Rheumatology in July 2020 and the first online journal club was implemented in March
2021. A physician editorial team reviewed major rheumatology publications and identified journal articles with significant clin-
ical impact. An academic partnership with the journals allowed for sharing of the article with theMednet community. The arti-
cle was distributed via email to registered rheumatologists with a call for questions. Study authors and content experts were
recruited by the editorial team to answer questions submitted by the rheumatology community. The Q&A was distributed
over 3-4 weeks in email newsletters.

Results: Five journal clubs were conducted between March 2021 and January 2023. Journal club articles and questions are
listed in Table 1. The articles were downloaded 936 times. On average, 278 users at 122 unique institutions, including aca-
demic and community were reached during each journal club. A total of 19 questions were included among the five pro-
grams and comprised 36 individual answers from 6 authors and 3 non-author content experts. Q&A were viewed 4,740
times. In all five journal clubs, at least one author of the chosen manuscript participated in the online discussion and in three
of the five journal clubs, non-author content experts participated. Eleven polls created by the editorial team resulted in
430 individual poll voters participating and a total of 447 votes. The most engaging journal club was ORAL Surveillance with
1,777 question views and least engaging was Racial Disparities in Pediatric Lupus Nephritis with 465 question views. As of
May 2023, theMednet rheumatology community included 1,760 practicing rheumatologists across the United States.

Conclusion: TheMednet Journal Club feature is an effective way to connect academic and community rheumatologists
around high impact publications in the field of rheumatology. Journal club engages physician users to submit Q&A and par-
ticipate in interactive polls. Physicians are able to share insights on clinical practice and to exchange viewpoints on transla-
tion of data into clinical practice.

Disclosure: N. Couette: themednet.org, 7; M. Briones: theMednet.org, 3, 11; N. Housri: themednet.org, 3, 8.
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Background/Purpose: Childhood rheumatologic and musculoskeletal diseases (RMDs) have an estimated prevalence of
1:300,000 in the general population and are associated with morbidity and mortality in children. Approximately 30% of acute
pediatric visits are for musculoskeletal (MSK) complaints, often the initial presenting symptom of RMDs, while only 2% of
pediatric board examinations cover rheumatologic topics. Additionally, there is a variable amount of graduate medical edu-
cation (GME) pediatric rheumatology training due to a paucity of pediatric rheumatologists nationwide, with 33% of medical
schools and 40% of pediatric residency programs having no affiliated pediatric rheumatologist. This discrepancy highlights
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the need to improve the education of pediatric providers to evaluate and appropriately triage presentations concerning
for RMDs.

Figure 1. Percent of correct answers separated by month. Questions released during the first week of the month always cover laboratory studies in
RMD, week two covers physical exam findings, week 3 covers imaging, week 4 covers history and clinical criteria, and when there is a 5th week, it
is dedicated to basic science. Users most consistently correctly responded to questions covering imaging in RMD, �60% of respondents
answered correctly. Of all items, 12% were noted to be "easy," 6% were "difficult," and the remaining 82% were in the "average" difficulty index.

Figure 2. Number of actual and predicted unique users engaging with IG content by week. For the first 17 weeks, there were 395 question views,
110 responses, 403 answer views, and 376 explanation views. The total number of question views was not recorded for week 4, so this week was
not used to forecast. Of note, there was also a notable jump in views on week 11, which coincided with resident match day. Predictions were
made for the next three months using the SAS ESM procedure, which generates forecasts using exponential models with optimized smoothing
weights for time series models.
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Within GME, learner engagement, motivation, and enjoyment pose a significant challenge. Previous studies have shown
gamification to be an effective strategy in addressing these issues by promoting risk-free decision-making, providing quick
feedback, and demonstrating improvement in student knowledge and achievement. In this vein, we developed a gamified
rheumatology review intervention using, Instagram (IG), a social media platform to determine effects on learner engagement
and information retention.

Methods: Board-style questions covering RMDs were written to target GME learners. A Question of the Week (QOTW) is
posted weekly to the Baylor College of Medicine (BCM) Pediatric Residency business IG page (with approximately 1600 fol-
lowers) for 24 hours. The correct response is revealed immediately, and the following day an explanation is posted for
24 hours. Available data from IG was collected, including number of viewers per question and response, and response
breakdown. The following week, the usernames associated with the first five correct answers are posted, incorporating
gamification and friendly competition. Additionally, surveys collected information on enjoyment of QOTW, perceived knowl-
edge acquisition, and preferred question difficulty.

Results: Engagement with QOTW has been tracked for 4 months and was higher than expected. Figure 1 depicts the per-
cent correct broken down by month and weekly topic, showing the highest average of correct answers regarding imaging.
Figure 2 illustrates user engagement derived from unique username. Additional IG surveys showed 94% of users enjoyed
QOTW, 100% learned from it, and 56% of respondents would prefer more challenging questions.

Conclusion: This data indicates that the QOTW educational intervention utilizing IG as a delivery method unites gamification
and formative assessment in the social media space. Given the frequent interaction with social media by young learners, we
are successfully able to utilize this platform to reach and engage many more learners than traditional teaching methods. Ulti-
mately, we believe this method is an effective way to educate our target audience - pediatricians, residents, and medical stu-
dents - which will improve recognition, work up, and timely, appropriate referral for those patients with concerns for RMDs.

Disclosure: A. Thompson: None; J. Nguyen: None; A. Braddock: None; S. Kumar: None;M. Gillispie-Taylor: None.
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Background/Purpose: There exists a critical lack of rheumatology resources in many parts of the world including sub-Saharan
African countries. As a result, in these countries, rheumatology education is limited and often provided by specialists with vari-
able rheumatology expertise. As an initial step to improving rheumatology capacity in Africa, our organization "Rheumatology
For All" (RFA) has developed a rheumatology program for Internal Medicine (IM) Residents that can be delivered in person or vir-
tually. Here we describe the evolution, implementation and acceptance of the virtual educational program in Rwanda.

Methods:We delivered a virtual rheumatology curriculum course for second year IM residents (approximately 30/year) in the Uni-
versity of Rwanda, Rwanda in 2021,2022 and 2023.Weekly lectures and tutorials were delivered (in English) over 16 weeks by
rheumatology faculty fromGhana, Ethiopia, South Africa, United Kingdom, United States and Canada. In 2021, prerecorded lec-
tures were uploaded to a central course website for students to review in preparation for weekly interactive online tutorials. In
2022 and 2023, there were no prerecorded lectures only the interactive lectures and tutorials. Additional teaching material includ-
ing customized videos demonstrating musculoskeletal exam techniques and readingmaterial was uploaded to a central website.
In 2023, the virtual lecture series was followed by aweek-long program delivered in Kigali by 4 faculty (CH, IC, MM, RS) consisting
of supplementary lectures, case-based tutorials and clinical skill teaching. We evaluated virtual course experiences from
29 responding students (13 in 2021; 12 in 2022; 4 in 2023) and evaluated on-site teaching experiences from 10 students.

Results: Feedback from 2021 was incorporated into the 2022 and 2023 courses when feasible. Only 8/29 (27%) were able
to attend all virtual lectures. All students found lectures and tutorials beneficial, especially physical exam videos. Half (52%)
wanted more interaction with faculty (2021 vs 2022 p=NS).Some students reported difficulty accessing online content,
though this improved in 2022 after switching to a university-based platform. Case-based discussions were considered
important and culturally relevant images were appreciated. Students requested more clinical cases, including student-led
case presentations even if this extended course/tutorial duration. While appreciative of the online course, many students
requested on-site training to allowmore face-to face discussion, bedside teaching, and hands-on demonstration of rheuma-
tology skills. Student comment: "… we hope this will continue for the coming years and probably not only virtually but also
[face-to-face] … It would be good if we share cases … (though we don’t have all investigations) …" At the end of the
courses, students’ confidence level with rheumatology cases was good with a median rating of 7/10 (range 5-9) for the vir-
tual course and 7.5 (range 5-8) for the in-person course.

Conclusion: The RFA virtual rheumatology course is a feasible means to provide rheumatology education to African medical stu-
dents but does not replace the need for in person teaching. This program will continue to evolve in response to regional needs.

Disclosure: C. Hitchon: Astra Zeneca, 1, Pfizer, 5; B. Adugna: None; R. Akintayo: None; P. Caldron: None;
I. Colmegna: None; I. Dey: Roche, 6; P. McGill: None; A. Ponce: None; R. Scuccimarri: None; M. Tikly: None;
G. Mody: None; M. Meltzer: None.
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Background/Purpose: Feedback from fellows-in-training (FITs) is important for faculty professional development and to
enrich clinical teaching in rheumatology fellowship training programs. Most fellowship training programs use online evalua-
tions completed annually by FITs to provide feedback on clinical teaching by faculty. The quality of feedback provided
through this mechanism may be limited by time burden on trainees and concerns for confidentiality. We sought to evaluate
the effectiveness of online evaluations vs. a novel feedback mechanism of compiled verbal feedback.

Methods: We developed a novel feedback system in which FITs provided verbal feedback on all faculty to a facilitator who
then compiled the feedback and shared it in a de-identified manner with individual faculty members. Based on the FITs’ pref-
erences, this was done with all FITs together as a group and facilitated by the fellowship training program director. FITs also
completed standard annual anonymous online evaluations for all faculty with whom they worked. All FITs and faculty in our
institution’s Rheumatology Division were invited to participate voluntarily in the study; study investigators (one FIT, two fac-
ulty) were excluded. Participating FITs and faculty completed surveys assessing the perceived effectiveness of feedback
and confidentiality of both forms of evaluation. Surveys used Likert scales (1="Strongly Disagree"; 5="Strongly Agree").
Responses were converted into two categorical variables: "Favorable," representing responses 4-5 or 1-2 depending on
question phrasing; and "Neutral/Unfavorable," representing all other answer choices. Comparisons of paired responses
between the two feedback mechanisms were performed using McNemar tests.

Results: Thirteen of 15 eligible faculty and 4/4 eligible FITs completed both surveys. Faculty responses in both surveys are
summarized in Table 1. Favorable responses were numerically higher in all questions for the compiled verbal feedback sys-
tem and statistically significantly higher in questions on the feedback’s effectiveness in explaining strengths, specificity,
actionability, and consistency with faculty self-assessment of strengths. FIT responses are summarized in Table 2. FITs
responses were largely neutral/unfavorable in most questions regarding online evaluations; no FITs responded favorably
to the two questions on confidentiality of online evaluations. In contrast, all FITs responded favorably to every question in
the survey on compiled verbal feedback with one exception: concerns about confidentiality. Although only one FIT
responded favorably to this question, all FITs responded favorably regarding concerns about future interactions with evalu-
ated faculty.

Table 2. FIT responses regarding online evaluation and compiled verbal feedback systems. All values reported as N (%).

Table 1. Faculty responses regarding online evaluation and compiled verbal feedback formats. All values reported as N (%).
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Conclusion: Compiled verbal feedback by FITs produced more actionable and effective feedback with no concerns for future
interactions with faculty when compared with standard online evaluations, as perceived by both FITs and faculty. Other fellow-
ship training programs may consider incorporating compiled verbal feedback to enrich the quality of feedback provided to fac-
ulty on clinical teaching. Further study of this method across different program sizes and institutions is warranted.

Disclosure: G. Katz: None; E. Miloslavsky: None; A. Fernandes: None;M. Bolster: American Board of Internal Med-
icine, 6, American College of Rheumatology, 4, Corbus, 5, Cumberland, 5, Elsevier, 2, Mitsubishi, 5, Novartis, 1, Rheu-
matology Research Foundation, 5, The Merck Manual, 6.
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Background/Purpose: Despite rheumatology being a critical component of internal medicine (IM) residency training, inter-
nists are often inadequately trained to identify andmanage rheumatologic disorders. In order to evaluate teaching gaps in the
core inpatient curriculum, we surveyed inpatient rheumatology consults placed by IM residents over 6 months period. To
help inform curriculum revisions, we compared the extracted data to the current curriculum objectives and identified areas
of improvement for the inpatient setting.

4121



Methods: Using Epic SlicerDicer we performed a qualitative analysis of inpatient consult encounters from June
2022-January 2023. Extracted data was exported into an excel sheet for analysis. Each consult question was attributed
to one theme category: 1) laboratory test interpretation;2) imaging findings;3) workup for complex presentations; 4) man-
agement of rheumatic disease. Rheumatologic diagnosis was extracted in the sheet if mentioned in the consult question.
Of note, some consult questions contained more than one diagnosis and theme.

Results: 160 consultations were assessed. The purpose of the consultations was recommendation regarding further workup
in 72 (45%), treatment recommendation in 61 (38%), laboratory tests interpretation 26 (16%), imaging findings in one (1%). A
broad range of rheumatic diseases was covered in the consult questions. Most common was arthralgia/ RA33%, gout 19%,
SLE 15%, ILD 10%, vasculitis 5%, myopathy 5%, scleroderma 4%, GCA 4%, APLS 3%, rashes 2% and 1.6% for Sjogren’s
syndrome, dermatomyositis, MCTD, SJS/TEN, IgG4-RD.The most concise questions were about gout or lupus flare. When
our rheumatology curriculum was examined, we found that 40% of consultation topics were not included.

Conclusion: Our analysis of consult questions revealed gaps in internists’ training related to rheumatologic disorders. Most
common consults were regarding gout and unspecified joint pain which can be commonly managed by the IM team. The
variety of rheumatic diseases covered in the consult questions underscores the importance of comprehensive training in this
field. By addressing these gaps and expanding the trainees’ knowledge base, we can improve the overall academic and clin-
ical training in rheumatology for internal medicine residents.

Disclosure: J. Ferraz Neto: None; D. Ismail: None; S. Esagian: None; M. Vukelic: None.
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Background/Purpose: Giant Cell Arteritis (GCA) poses challenges in clinical practice, necessitating a deep understanding.
Internal medicine residents play a crucial role in patient care and management. This study evaluates their comprehension of
GCA diagnosis and management, aiming to identify knowledge gaps and develop tailored educational programs. GCA, a
medical emergency with risks of blindness and cerebrovascular complications, relies on diagnostic tools such as imaging
and biopsies alongside clinical judgment. Glucocorticoids form the foundation of treatment, while future strategy involve tar-
geted biologics. Enhancing training and addressing knowledge gaps empower residents to effectively identify and manage
GCA, ensuring optimal patient outcomes.

Methods: An 18-item questionnaire was developed following the latest guidelines from the ACR and EULAR. A cross-
sectional survey was conducted among residents from three different programs located in New York, Colorado, and Florida.
The questionnaire encompassed 11 questions related to the presentation, diagnosis, and management of GCA. The
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remaining questions were focused on assessing the residents’ comfort level in diagnosing and managing GCA patients, as
well as evaluating their educational training in this area.

Results: Out of 107 participants, 48 (approximately 44%) completed the survey, yielding significant insights. The response
rates varied across different levels of training, with 27% of PGY1, 33.33% of PGY2, and 37% of PGY3 participants providing
their feedback. While 40% of respondents expressed satisfaction with their instruction, around 41% admitted to not attend-
ing teaching sessions, and 47% had no experience in caring for GCA patients. Surprisingly, although 56% felt confident in
diagnosing GCA, only 31% were comfortable managing such patients. Furthermore, only 37% demonstrated familiarity with
FDA-approved GCA medications. While 90% correctly identified prednisone as the initial drug of choice, only 50% knew the
recommended dosage. Awareness of alternative diagnostic methods and appropriate ocular symptom management was
limited among the participants. However, 89% acknowledged the importance of annual DEXA scans for monitoring bone
health. These findings highlight the specific areas that require further education and training in the field of GCA.

Conclusion: The findings of this study reveal significant limitations in the understanding of GCA recognition and treatment
among internal medicine residents. Although some residents expressed confidence in diagnosing GCA, there was a notable
lack of familiarity with FDA-approved medications and discomfort in managing patients. Challenges were identified in compre-
hending initial dosages, utilizing alternative diagnostic techniques, and addressing ocular symptoms. These findings emphasize
the critical need for targeted educational initiatives aimed at bridging these gaps and improving GCA care and management. By
enhancing residents’ understanding, we can strive for better patient outcomes and advance the management of GCA.

Disclosure: H. Maharjan: None; M. Abdullah: None; S. Afridi: None; A. Osman: None; A. Sammar: None;
A. Raja: None.
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Background/Purpose: As the demand for pediatric rheumatologists rise across the United States with a projected demand
of almost 100% more pediatric rheumatologists needed by 2030 (1), it is essential to create a more balanced healthcare
workforce, in hopes of achieving gender equity. We investigated the proportions of male-to-female fellows in pediatric rheu-
matology from 2011 to 2022 and compared this data to the gender diversity of the current pediatric rheumatology fellowship
directors across the country.

Methods: This is a retrospective analysis of data extracted from the Accreditation Council of Graduate Medical Education
(ACGME) Data Resource Books from 2011 to 2022. The data collection and trend analysis were conducted on Microsoft
Excel. Gender was categorized as male, female and unreported. However, in the last two academic years, non-binary was
added as a gender category. Additionally, to identify each pediatric rheumatology fellowship program director, the American
Medical Association’s Fellowship and Residency Electronic Interactive Database Access System (FREIDA) was utilized. The
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pronouns each director used were extrapolated from their publicly available biographies to classify their gender. This data
was publicly available therefore, IRB approval was not required.

Results: From 2011 to 2022, the reported data indicate female representation in pediatric rheumatology fellowship pro-
grams increased from 69% to 76.50% while the proportion of male fellows decreased from 26% to 23.5%. The representa-
tion of female fellows is approximately 40 to 50% higher than their male counterparts for each academic year in the period
reported. Moreover, of the 38 pediatric rheumatology fellowship programs, 78.9% of the program directors were female.

Conclusion: More than three-fourths of pediatric rheumatology fellows as well as fellowship program directors are women.
These findings are consistent with the 2015 American College of Rheumatology Workforce Study’s overall prediction that
women will constitute the majority of the rheumatology workforce by 2025. These results are also consistent with trends
within the field of pediatrics with more females in training and pediatric practice (2). Pediatric rheumatology leadership mirrors
the pediatric rheumatology pipeline, which is not consistent seen in fields that are predominantly women. Pediatric rheuma-
tology’s leadership pipeline can serve as a model for other fields that are predominantly women. To achieve gender equity in
this subspeciality, future studies must examine the underlying causes of this gender shift and explore strategies to ensure
broad exposure and recruitment of males into pediatric rheumatology.

Disclosure: B. Roca loor: None; M. Pandit: None; T. Wright: None; M. Etienne: None.
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Background/Purpose: The 2015 American College of Rheumatology Workforce study estimated the pediatric rheumatol-
ogy full-time equivalent workforce to be 300 providers while the estimated excess demand was 95 providers (33%), with an
estimated demand increase to almost 100% by 2030 (1). Nine states do not have a pediatric rheumatologist and the short-
age is especially severe in Black, Hispanic, and Native American communities. This further emphasizes the need for physi-
cians from demographics underrepresented in medicine (URiM), who are more likely to work in underserved communities,
to care for children with rheumatic disease, while contributing to diverse perspectives in medical practice. This study
explores trends of racial and ethnic diversity among US pediatric rheumatology fellows and consider consequences of these
results on healthcare access, quality, and outcomes.

Methods: This is a quantitative analysis of the Accreditation Council for Graduate Medical Education (ACGME) Data
Resource Book from 2011 to 2022. Demographics, including race and ethnicity of pediatric rheumatology fellows, were
extracted, and analyzed in Microsoft Excel. A Chi-square analysis was utilized, and expected values were calculated using
the 2020 census data (2011 to 2019) and the 2020 US census data for 2020 onwards. The primary outcome was trend in
URiM representation (as defined by Licensing Committee on Medical Education) in pediatric rheumatology fellowship pro-
grams. The data was publicly available therefore IRB approval was not required.

Results: There were 910 pediatric rheumatology fellows between 2011-2022. Chi-square analysis demonstrated significant
underrepresentation of Black, Hispanic, and Native Americans (p < 0.0001) in US pediatric rheumatology fellowship training
programs. As seen in Figure 1, there were 3.4% Black (31/910), 8.4% Hispanic (76/910), and 0% Native Americans (0/910)
fellows. The number of the fellows with these respective race and ethnicities was consistent throughout the 11 years ana-
lyzed. This data indicates that the percentage of URiM fellows in pediatric rheumatology fellowship programs is falling behind
compared to the demographic shift in the US.

Conclusion: This data underscores the need to attract URiM physicians to pediatric rheumatology to practice in under-
served communities and help address health equity gaps. The ACGME has prioritized the expansion and support of a
diverse physician workforce, representative of the population it serves. Medical institutions throughout the US should be
intentional in recruiting, cultivating, and retaining URiM fellows to create a culturally informed and inclusive clinical environ-
ment that will better serve our growingly diverse population. This call to action will improve health outcomes in underserved
groups by training more physicians who are aware of these disparities and fostering patients’ trust in the healthcare system.
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Background/Purpose: The 2015 American College of Rheumatology Workforce study showed 8 of 1011 adult rheumatol-
ogists identified as Black, 85 Hispanic and 3 American Indian or Alaska Native (1). Recent studies show persistent disparities
in disease activity and clinical outcomes for minoritized patients versus their White counterparts, including in minoritized
patients with Systemic Lupus Erythematosus (2). Diversifying the physician workforce is a necessary strategy to address
equity in patient care as URiM (Underrepresented in Medicine) physicians are more likely to work in underserved communi-
ties, while also providing diverse perspectives. We investigated the trends of URiM representation, as defined by the Licens-
ing Committee on Medical Education (LCME), among adult rheumatology fellows.

Methods: This is a quantitative analysis of the Accreditation Council for Graduate Medical Education (ACGME) Data
Resource Book from 2011 to 2022. This data was publicly available therefore no IRB approval was required. Demographic
data including race, ethnicity, and gender of US adult rheumatology fellows were extracted and analyzed in Microsoft Excel.
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Additionally, a multiracial category was introduced as an option in 2020. Chi-Square test was utilized and expected values
were calculated using the 2010 census data (2011) to (2019) and the 2020 US census data for 2020 onwards.

Results: There were 5151 adult rheumatology fellows between 2011-2022. Chi-square analysis demonstrated significant
underrepresentation of Black, Hispanic and Native Americans (p < 0.0001) in US adult rheumatology fellowship programs.
As seen in figure 1, Three percent of fellows were Black (171/5151), 7% were Hispanic (337/5151), and 0.2% were Native
American (11/5151). Although, trend analysis demonstrated a gradual increase in percentage of Hispanic and Black fellows
over time, the proportion of URiM adult rheumatology fellows still lags behind the proportion of minority racial/ethnic groups
in the US population.

Conclusion: Despite recent increased attention to the importance of diversity in healthcare, the pipeline of adult rheumatol-
ogy fellows has not shown a significant increase in URiM representation. Actionable and attainable strategies for diversifica-
tion amongst US adult rheumatology fellows are urgently needed for the workforce to better reflect the rheumatic disease
patient population where a greater disease burden is prevalent in minoritized groups. Engaging URiM students in grade
school, college and those entering medical school is essential to ensure early and sustained exposure to rheumatology via
career awareness, mentorship, and access to research opportunities.

References:

1. Battafarano DF, Ditmyer M, et al. 2015 American College of Rheumatology Workforce Study: Supply and Demand Projec-
tions of Adult Rheumatology Workforce, 2015-2030. Arthritis Care Res (Hoboken). 2018 Apr;70(4):617-626.

2. Feldman C.H., Hiraki L.T., Liu J., et. al.: Epidemiology and sociodemographics of systemic lupus erythematosus and
lupus nephritis among US adults with Medicaid coverage, 2000-2004. Arthritis Rheum 2013; 65: pp. 753-763.
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Background/Purpose: Immunogobulin G4-Related Disease (IgG4-RD) is a rare chronic immune-mediated fibroinflamma-
tory disorder that often manifests with tumor-like masses and/or enlargement of multiple organs. In order to guide future
communications for people living with IgG4-RD, our objective was to examine the emotions expressed in social media dis-
cussions regarding IgG4-RD.
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Methods: Data from YouTube and Reddit conversations from January 2017 to March 2023 were accessed using R pack-
agestuber, for YouTube, and RedditExtractoR, for Reddit. The top viewed YouTube videos and their comments were
searched using the terms "IgG4-RD" or "IgG4-Related Disease". Resulting words from the video comments were used for
sentiment analysis. Because IgG4-RD does not have its own subreddit,the subreddit r/Autoimmune was used for the Reddit
analysis. We applied the same search terms to the top eight most commented subreddit threads for the analysis because
these were the only IgG4-RD-related posts with comments. Data were separated into two groups: posts and comments
on posts. Text was analyzed by classifying words within the Emotional Dynamic Classification System (EmoLex). Each word
was assigned a positive or negative sentiment; each sentiment has four exclusive possible emotions associated with them.
Depending on the sentiment, the word was assigned one to four negative or positive emotions. Only words with strong
associations according to the EmoLex’s Association Score were included.

Results: Comments from seven YouTube videos, all created by or featuring physicians, were included in the analysis, with a
total of 314 words analyzed. Fifty-three (165/314) words from comments had a positive sentiment (Table 1). Trust (37%) was
the emotion most frequently associated with the text, followed by sadness (27%), anticipation (25%), fear (25%) and joy
(20%). Advice and intelligence were words used evoking trust in the comments. Pain and hopeful evoked the emotions sad-
ness and anticipation in the comments, respectively (Table 1). For Reddit, eight posts and their comments were included in
the analysis. Posts had a total of 753 words and comments had 585 words. Posters to the subreddit were either recently

Table 1: Text Analysis Results of Aggregated YouTube Comments (N=314 words)

Table 2a: Text Analysis Results of Aggregated Reddit Posts (N=753 words)
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diagnosed with IgG4-RD or seeking information on getting a diagnosis. Seventy-one percent (532/753) of words in these
posts expressed negative sentiment (Table 2a). The top negative emotions for posts were sadness (42%), fear (34%), and
disgust (21%) based on words like discomfort and anxiety (Table 2a). Trust was the only positive emotion associated with
more than a fifth of the words (22%). Aggregated comment emotions were similar to those of YouTube comments, with trust
as the most frequently associated emotion (42%), followed by anticipation (31%), sadness (28%), and fear (27%) (Table 2b).

Conclusion: Social media discussions of IgG4-RD provide insight into the patient experience. People living with IgG4-RD
may benefit from patient-centered educational and supportive resources that focus on trust of health care providers and
address negative emotions associated with the disease journey.

Disclosure: E. Rivera: Global Healthy Living Foundation, 3; K. Gavigan: Global Healthy Living Foundation, 3;
D. Hernandez: Global Healthy Living Foundation, 3; M. Picone: TREND Community, 3, 12, Shareholder;
A. Cordova: None; L. Dougherty: None; K. Davidson: Horizon Therapeutics, 3, 12, Stockholder; B. LaMoreaux: Hori-
zon Therapeutics, 3, 12, Stockholder; A. Amatucci: Horizon Therapeutics, 3, 11; W. Nowell: AbbVie/Abbott, 2, 5,
Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5.
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Background/Purpose: Systemic sclerosis (SSc) limits participation in paid employment, threatening well-being. Few
resources exist to help people with SSc remain in the work force despite the high prevalence of work disability1. The pro-
grams that do exist were developed for other rheumatic conditions such as arthritis.2 The objective is to engage workers with

Table 2b: Text Analysis Results of Aggregated Reddit Comments (N=585 words)
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SSc to adapt the Making it WorkTM (MiW) program, an evidence-based program developed to prevent work loss and main-
tain productivity for Canadians with arthritis.

Methods: Participants were adults ≥18 years of age who were currently employed in the United States (U.S.),
English-speaking, and self-reported SSc diagnosis affecting work. Participants were recruited through the National
Scleroderma Foundation and word of mouth. This session provides results from the first steps of the ADAPT-ITT
model of implementation science.3 Fourteen people with SSc engaged in 3 focus groups to help the researchers
understand the unique needs of workers with SSc in the U.S. Nine people with SSc reviewed at least one online
module from the MiW program with researchers, and described their perceptions using the think-aloud technique.
Participants completed a survey rating the relevance of the content to SSc. Interviews were recorded and
transcribed.

Results: Focus group participants generated a list of over 50 unique workplace challenges. While some challenges over-
lapped with those identified in the original MiW program, notable differences included an emphasis on hand function, sensi-
tivity to temperature, and the systemic nature of SSc affecting all body systems. Think-aloud interview participants
confirmed that the adapted MiW program should include accommodations and strategies for pulmonary, cardiac, and sys-
temic affects for people with SSc. Also echoing focus groups, interview participants emphasized that oftentimes, people
with SSc "don’t even know any of [the MiW resources] exists" and therefore cannot ask for them. While many had already
worked through their own employment issues, they stated that had it been available, the MiW program would have efficiently
guided their work plans. Participants reacted positively to plans to add a fillable workbook to increase interaction and imple-
mentation of the content, promote goal setting and follow through, and act as a resource during discussions with their
employers and healthcare professionals.

Conclusion: Workers with SSc have unique needs that remain unaddressed in existing programs tailored to other rheu-
matic conditions. Our next step is to continue working with patients and other topic experts to make the necessary adapta-
tions to the MiW program for SSc and pilot test its effectiveness.

1.Lee JJ et al. Employment outcomes in systemic sclerosis. Best Pract Res Clin Rheumatol. 2021;35:101667. 2. Luquini A,
et al. Effectiveness of the Making It Work™ Program at Improving Presenteeism andWork Cessation in Workers with Inflam-
matory Arthritis–Results of a Randomized Controlled Trial. Arthritis Rheum. 2020;72(S10):2960-62.

3.Wingood GM, DiClemente RJ. The ADAPT-ITT model: a novel method of adapting evidence-based HIV Interventions. J
Acquir Immune Defic Syndr. 2008:1;47:S40-6.
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D. Lacaille: None.
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Background/Purpose: It is imperative that adults with arthritis and other chronic conditions are active enough to maintain
health. Enhance®Fitness (EF) is an evidence-based physical activity intervention for older adults. Although EF has been
nationally disseminated, its impact specifically in adults with arthritis, across the adult age spectrum, has not been evaluated.
We conducted a community-based, non-randomized, wait-list controlled effectiveness trial of 12 weeks of EF in 4 urban and
5 rural West Virginia (WV) counties. This study determined if EF reached those in need, and how representative participants
were of other adults with arthritis. We expected to reach at least 82% of eligible respondents.

Methods: Eligible participants were sedentary/low-active adults, aged 18 years or older, with self-reported physician-
diagnosed arthritis. We documented the number of people who were screened for eligibility, deemed eligible, and enrolled.
Reach was the number of enrolled participants divided by the number of eligible participants, multiplied by 100. Baseline
data on sociodemographics, chronic conditions, obesity, arthritis-attributable activity and work limitations, disability (1. activ-
ities limited by physical, mental, or emotional problems; 2. needed special equipment), and falls in the past 3 months were
used to determine representativeness. Descriptive statistics were calculated and compared with WV and US general popu-
lation data, and data from other EF studies.

Results: We screened 672 people of which 437 (65%) were eligible. Of 437 eligible participants, 323 (74%) enrolled and
114 (26%) declined. Reach was 74% (323 enrolled of 437 eligible). Non-enrollees were significantly younger than enrollees
(p< 0.01) and more likely to be from rural versus urban areas (p< 0.01). Participants had a mean ± SD age of 68.3
± 10.6 years (range 27-95) and were primarily white (94.6%), non-Hispanic (99%), and women (86.1%). Participants had
high rates of diabetes (24.2%), hypertension (63.1%), obesity (56.2%), arthritis-attributable activity (75.7%) and work
(50.0%) limitations, disability (1. activities limited 38.2%, 2. needed special equipment 19.7%), and recent falls (21.4%). Par-
ticipants were representative of WV and US adults with arthritis on age. Participants were mostly non-Hispanic whites and
representative of WV but not of the US or other EF studies. Participants had higher rates of diabetes, obesity, and
arthritis-attributable activity limitations than other WV or US populations with arthritis. Compared with other EF studies, par-
ticipants had a higher prevalence of diabetes, hypertension, disability, and falls.

Conclusion: Although the study reach was good, it was lower than expected. Perhaps, offering evening and weekend clas-
ses could have improved reach into the younger adult population. Overall, participants were less diverse, with a higher prev-
alence of chronic conditions, arthritis-attributable activity limitations, disability, and falls than other arthritis populations and
EF study participants. Thus, this study reached adults with arthritis in need of a physical activity intervention in the state with
the highest US prevalence of arthritis.

Disclosure: D. Jones: None; J. Hootman: None.

Abstract Number: 2092

Feasibility and Efficacy of Culturally Appropriate Spanish Language-First
Patient Education for Rheumatoid Arthritis

Daniel Hernandez1, Julio Bravo2, Juan Maya Villamizar3, Oscar Soto4, Angel Tapia5, Guillermo Valenzuela6, W. Benjamin
Nowell7 and Shilpa Venkatachalam8, 1Global Healthy Living Foundation, St. Johns, FL, 2Novant, Winston-Salem, NC,
3Rheumatology Center of Palm Beach, PLLC, Boca Raton, FL, 4Mindful Rheumatix and Medical Research Group, San

4131



Juan, PR, 5Global Healthy Living Foundation, Upper Nyack, NY, 6Integral Rheumatology & Immunology Specialists,
Plantation, FL, 7Global Healthy Living Foundation, Nyack, NY, 8Global Healthy Living Foundation, New York, NY

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Patient Education/Community Service – Interprofessional Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Spanish-speaking patients with rheumatic arthritis (RA) need RA education that is medically accu-
rate, conversational, and engaging. Our study examined the feasibility and efficacy of creating and disseminating such edu-
cation online.

Methods:Members of our research team who are fluent in Spanish collaborated with Hispanic/Latin(a/o/x) rheumatologists
and RA patients to create culturally appropriate, medically accurate, Spanish-language, patient education on
RA. Educational topics, identified as needs by Hispanic/Latin(a/o/x) RA patients, included RA causes, disease-modifying
antirheumatic drugs (DMARDs), remission, treating to target, and lifestyle modification. Each topic was created as a distinct
module that included a pre-education question to answer before viewing the module. The same question was repeated at
the end of the module and had to be answered before progressing to the next. After posting modules to the CreakyJoints
Español website (Fig 1), the education was promoted through national bilingual radio and television and in Spanish on social
media sites (e.g., YouTube patient story videos, TikTok music videos, Instagram campaigns, and WhatsApp direct messag-
ing). All responses were collected with SurveyMonkey with internet protocol (IP) addresses and timestamps. We calculated
the number and percentage of correct and incorrect answers and the number and proportion of people who answered both

Figure 1. A screenshot of the landing page where the educational modules were hosted.
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pre- and post-education questions correctly or incorrectly or changed their answer from incorrect to correct and vice-versa.
Changes in knowledge for those who completed each module and for those who completed all five modules were evaluated
with the two-tailed Student’s paired t-test.

Results: Over six months, 1,048 users started the first module, and 70% completed it. Of those who completed the first
module, 306 (33%) completed all five modules (Table 1). Responders spent a mean 3.59 minutes (SD, 11.25 minutes) on
each module. Correct answers increased from pre- to post-education for all modules, as did the proportion of correct
answers for all modules. Knowledge improvements (Table 2) were statistically significant for two modules at a 95% confi-
dence interval (CI) (P< .001) and for one at a 90% CI (P< .08). One module without significant knowledge gains had similar
numbers of answers changed from correct to incorrect and vice versa. The other without significant knowledge gains had
a high proportion (74%) of correct answers on the pre-test. For the 306 people who completed all five modules (29%), the
sum of post-education vs the sum of pre-education scores showed a statistically significant 12.5% improvement in knowl-
edge (P=.001) with a medium effect size (Cohen’s d=.52).

Conclusion: Over 1,000 people accessed culturally appropriate, online, Spanish-language patient education. Among those
who viewed all modules, knowledge increased. Three of five modules led to significant knowledge gains. For modules with-
out significant gains, it appears one was ineffective, and another used a pre-test question that could not measure knowledge
increases. Together, these data suggest it is feasible to deliver medically accurate, Spanish, RA patient education online to
effectively improve health literacy.

Disclosure: D. Hernandez: Global Healthy Living Foundation, 3; J. Bravo: None; J. Maya Villamizar: None; O. Soto:
None; A. Tapia: None;G. Valenzuela: AbbVie, 2, Bristol-Myers Squibb, 12, Investigator, Celgene, 2, Eli Lilly, 2, Genen-
tech, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, Merck, 2, MLKCDT, 12, Investigator, Novartis, 2, Pfizer, 2, Regeneron,
2, Sanofi, 2, UCB, 2; W. Nowell: AbbVie/Abbott, 2, 5, Amgen, 5, Janssen, 2, 5, Scipher Medicine, 5;
S. Venkatachalam: Global Healthy Living Foundation, 3.
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Background/Purpose: Each year, the Lupus Foundation of America’s (LFA) Health Education Specialists (HES) respond to
thousands of national and international inquiries from people affected by lupus providing free and tailored non-medical sup-
port, disease education, and helpful resources. The vast majority of inquiries are submitted in English and Spanish lan-
guages. A team of four HES including two bilingual-bicultural HES respond to the inquiries by email, phone or mail. A
review of the inquiry database was conducted to analyze the topics by language and country origin.

Methods: Demographic and inquiry information are collected using Salesforce, a cloud-based Customer Relationship Man-
agement (CRM) platform. HES tag each inquiry with topic(s) as applicable. Reports are generated from the database. Topics
from the US inquiries by language and the non-US Spanish inquiries were compared.

Results: In 2022, the Lupus Foundation of America responded to a total of 2,402 inquiries from the US and 67 other coun-
tries. Eighty percent (n=1,907) of the inquiries were in English and 20% (n=495) were in Spanish. Data demonstrates that the
majority of inquiries originated in the US and US Territories (78%), followed by Mexico (5%), India (2%), Colombia (2%) and
Argentina (2%) (Graph 1). Graph 2 shows that while 37% of the Spanish-language inquiries originated from the US
(n=181), a significant number also come from Mexico (n=98), Colombia (n=37), Argentina (n=29), and Peru (n=27), among
other countries. Analysis of the topics show that there is little variation among the English- and Spanish- language inquiries
and whether they are US or non-US inquiries. Chart 3 shows the ranking of the top five topics of inquiries by language and
country of origin. Data shows that regardless of the language or origination of the inquiry, the top two topics are 1. resources
and 2. living and coping. Topics for English-language inquiries from the US include diagnosis, support groups and physician

Top 5 Countries of Origin of All Inquiries
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referrals. Spanish-language inquiries (US and non-US) include support groups, treatment, diagnosis, physician referral and
understanding lupus. There is a need for not only more lupus information but financial resources as evidenced by resources
being a top topic across all languages.

Conclusion: The LFA HES fill an important knowledge gap by providing lupus non-medical support and resources in both
English and Spanish to people in the US and around the world. English and Spanish language inquiries from within and out-
side the US show that the top topics discussed in the inquiries are similar and differ only in ranking, highlighting the similarities
in the needs of people affected by lupus. These findings further support the organization’s goals of increasing language
capabilities that meet the universal needs of people affected by lupus.

Disclosure: L. Ocana: None; A. Holden: None; J. Buie: None; M. Miller: None.
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Background/Purpose: Scleroderma is a condition that can affect almost every organ system and thus requires an interpro-
fessional team to optimally manage symptoms and improve patient quality of life. The Steffens Scleroderma Foundation and
participating colleges developed an Interprofessional Education (IPE) Program to promote awareness of this disease among
health professional students and emphasize the importance of interprofessional collaboration. Held annually since 2018, the
program’s unique feature is its utilization of the patient as the educator.

Methods: Each year, the program connects 25 or more individuals with scleroderma with students of 9 distinct health-
related disciplines including medicine, pharmacy, physical therapy, occupational therapy, nutrition, dentistry, nursing,
psychology, and public health. These students are assigned to small groups to interview a patient with scleroderma,
asking about the individual’s experience with the disease and critical aspects of care. After an interlude in which stu-
dent questions are answered by a panel of experts from various disciplines, each group of students is assigned a
new patient with a unique perspective of their disease. Afterwards, all attendees are asked to complete an anonymous
survey regarding the event.

Results: The IPE program demonstrated an over five-fold increase in awareness of scleroderma in participating students, from
16.5% aware/very aware pre-event to 93.67%post-event. After the event, 55.7% of students felt confident/very confident they
could recognize the condition in a clinical setting and 62.5% commented in an open response that the most important knowl-
edge they gained regarded the diagnosis, symptoms, and treatment of scleroderma. Importantly, 95% of students said the
patient educator was their favorite aspect of the IPE program, and 92.21% believed having the patient as the educator was
important/very important for a condition such as scleroderma. In terms of multidisciplinary teams, 94.67% of students felt a col-
laborative team approach for the care of a multifaceted disease like scleroderma was very important/important.

The patient survey results reaffirmed the students: 89.47% of patients believed the IPE program was effective/very effective
at increasing scleroderma awareness in students, and 84.21% were confident/very confident in the students’ abilities to be
successful in a collaborative healthcare team. The patients also emphasized the importance of an interprofessional team
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management approach in a multi-system disease, with 94.74% saying it was very important and the remaining 5.26% say-
ing it was important.

Conclusion: The IPE program provides an opportunity to connect graduate students from several disciplines and pro-
mote interprofessional collaboration for scleroderma. It highlights the importance of awareness and education for early
diagnosis and uniquely places the patient at the center of the education model. Our goal is to replicate this IPE pro-
gram on a National level at other scleroderma centers and universities. Expanding this pilot model nationally can pro-
mote the collaboration necessary among future healthcare professionals to assure the best quality of care for those
living with scleroderma.

Disclosure: C. Fellon: None; H. Bowen: None; L. Shapiro: None.
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Background/Purpose: Upadacitinib (UPA), an oral Janus kinase (JAK) inhibitor, significantly improves the signs and symp-
toms of RA patients1-3. The present study aims to elucidate the mechanism of action of UPA by integrating changes in a
genome-wide analysis of methylome data and the blood transcriptome over time from patients enrolled in three phase-3
studies of UPA.

Methods: Longitudinal (baseline [BL], week [W] 2 and W12]) peripheral whole blood samples were randomly selected for
analysis (SELECT-NEXT [1]; placebo [PBO], n = 62; UPA 15 mg once daily [QD], n = 61), SELECT-BEYOND [2] (PBO,
n = 53; UPA 15 mg QD, n = 55) and SELECT-COMPARE [3] (PBO, n = 181; UPA 15mg QD, n = 101). This analysis assessed
the impact of UPA treatment on all subjects regardless of change in the disease activity. The biospecimen were used to ana-
lyze gene expression with a transcriptome-wide gene-level expression profiling tool and methylation profiling with a genome-
wide methylation screening tool array. Transcriptome data from the 3 studies were combined following single channel array
normalization. Linear models for microarray and RNA-Seq data model (LIMMA package) were used to evaluate transcrip-
tome and methylation changes at W2 and W12 compared to BL. The threshold of significance was defined by false discov-
ery rate < 0.05 and log2 fold-change above the levels observed in the PBO samples. Canonical and Upstream Regulators
Pathway analyses were performed with ingenuity pathway analysis (IPA).

Results: The transcripts for 294 genes were differentially expressed (DE) at W2, of which 114 remained DE at W12. An addi-
tional 98 genes were DE at W12 vs baseline. Pathway analysis of DE genes shows early modulation of key pathways like IFN,
IL10 and S100 signaling. Furthermore, pathway analysis predicted that UPA downregulates pathways related to IL1B, TNF,
types 1 and 2 IFN, IL17A, and IL6 biology. The methylation data covered 282 genes out of the 294 identified above. Of the
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282, 34% (n=97) of the genes were significantly differentially methylated and consistent with the RNA expression data. Path-
way analysis based on these 97 genes predicted the upstream downregulation of inflammatory regulators such as TNF,
IFNα, TGF-β, IL1B, and IL17.

Conclusion: The present study reveals the effect of treatment with UPA on the transcription machinery of leukocytes from
RA patients at the RNA and DNA methylation levels. While UPA may directly affect the methylation state and expression of
target genes, we cannot exclude that some of the observed changes reflect a change in blood cell composition. This inte-
grated analysis confirms that UPA normalizes key pathological pathways associated with RA, expanding our understanding
of its mode of action in RA and creates a framework for multi-omic biomarker discovery for response to JAK inhibitors.

1. Burmester GR, et al. (2018) Lancet 391:2503–12.
2. Genovese MC, et al. (2018) Lancet 391:2513–24.
3. Fleischmann R, et al. (2019) Arthritis Rheumatol 71:1788–800

Disclosure: P. Lal: AbbVie, 3, 11; Y. Xu: AbbVie, 3, 11; T. Sornasse: AbbVie, 3, 11; R. Sharma: AbbVie, 3, 11;
L. Jafarpour: AbbVie, 3, 11; H. Camp: AbbVie, 3, 11; I. McInnes: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Bristol Myers
Squibb, 2, 5, Cabaletta, 2, 11, Causeway Therapeutics, 2, 11, Celgene, 2, 5, Compugen, 2, 11, Dextera, 11, Eli Lilly,
2, EveloBio, 1, 2, 4, 11, Gilead, 2, Janssen, 2, 5, Moonlake, 2, NHS GGC, 4, Novartis, 2, 5, Pfizer, 2, Sanofi, 2, UCB,
2, 5, Versus Arthritis, 12, Trustee Status.
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Association of Left Ventricular Mass with Interleukin-17 in Rheumatoid
Arthritis Patients Without Clinical Heart Failure

Elizabeth Park1, Kazato Ito2, Christopher Depender1, Jon Giles3 and Joan Bathon3, 1Columbia University Irving Medical
Center, New York, NY, 2Columbia University Medical Center, New York, NY, 3Columbia University, New York, NY
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Background/Purpose: Elevated left ventricular (LV) mass (LVM) is an important precursor to clinical heart failure (HF) in the
general population. In fact, rheumatoid arthritis (RA) patients without HF demonstrate higher LVM than non-RA patients with-
out HF. However, few studies have established direct associations between LVM and inflammatory cytokines in RA patients
without clinical HF. Interleukin-17 (IL-17) is an important contributor to LV structural abnormalities in RA, given its dual path-
ologic roles in myocardial fibrosis and articular cartilage breakdown. Here we present previously unreported associations
between IL-17, obtained from a large inflammatory cytokine panel, and LVM in a RA cohort without clinical HF.

Table 1. Univariable and Multivariable Regression Table for LVMI (2.7)
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Methods: RA patients (n=158) without clinical HF underwent RA and cardiovascular (CV) clinical assessment, including
myocardial inflammation and myocardial flow reserve (MFR) measured on 18F-Fluorodeoxyglucosecardiac positron emis-
sion tomography–computed tomography (FDG-PET/CT), as well as transthoracic echocardiography (TTE) at baseline. A
subset (n=60) returned for follow-up TTE 3-6 years later. Real-time 3-dimensional (3D) TTE was utilized to calculate LVM
(indexed to height (m2.7); LVMI). Baseline plasma from all RA patients was assayed using the Rule Based Medicine (RBM)/
Inflammation MAP v 1.1, a 54-marker Discovery Panel, assaying a broad group of inflammatory proteins. Multivariable
(MV) regression models with LVMI as the outcome were constructed, adjusting for biologically plausible confounders identi-
fied from univariable regressions.

Results: The baseline cohort was predominantly middle aged, female, with moderate RA disease activity, and multiple CV
risk factors. LVMI did not change significantly from baseline to follow-up. Up to 14% of the baseline cohort had IL-17 levels
>2.6 pg/ml (lower limit of quantitation). In a MV model adjusted for demographics including BMI, RA disease activity, sero-
positivity, TNF inhibitor use, blood pressure, smoking, troponin levels, myocardial inflammation and MFR, baseline IL-17
levels >2.6 were associated with a higher baseline LVMI (Table 1; MV model). Figure 1 demonstrates adjusted LVMI stratified
by IL-17 levels (based on aforementioned MV regression model). IL-17 levels were not significantly associated in univariable
and MV models with myocardial measures such as MFR and myocardial inflammation (mean standardized uptake value;
SUV), as well as baseline and follow-up diastolic dysfunction, and baseline/annual rate of change in ejection fraction (-
Tables not shown).

Conclusion: In an RA cohort without clinical HF, higher IL-17 levels were associated with higher LVMI, while adjusting for
important RA and CV covariates. Whether anti IL-17 therapy could ameliorate these LV mass abnormalities, needs to be
explored in future clinical studies.

Disclosure: E. Park: Pfizer, 5; K. Ito: None; C. Depender: None; J. Giles: AbbVie, 2, Eli Lilly, 2, Gilead, 2, Novartis,
2, Pfizer, 2; J. Bathon: None.

Figure 1. 3D LVMI by IL-17 levels, adjusted for RA and CV covariates
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Background/Purpose: Cardiovascular disease is the major cause of death in rheumatoid arthritis (RA) patients. Cardiovas-
cular risk algorithms are employed to assess the likelihood of experiencing a major cardiovascular event within 10 years
based on the presence of conventional cardiovascular risk factors, however, no algorithm existed for the Hispanic popula-
tion until the World Health Organization (WHO) published the cardiovascular disease risk charts for 21 regions, including
Mexico. This study aimed to compare the effectiveness of the 2019 WHO algorithm and the 2013 ACC/AHA algorithm in
detecting the presence of carotid plaque (CP) in patients with RA.

Methods: This was a cross-sectional study. We recruited a total of 164 patients with RA diagnosis, according to the 2010
ACR/EULAR classification criteria, aged 40-75 years. Patients with a previous cardiovascular event were excluded. Cardio-
vascular risk was evaluated with the 2019 WHO algorithm for the Mexican population and the 2013 ACC/AHA cardiovascu-
lar algorithm. The results were multiplicated by 1.5, according to current guidelines. A carotid ultrasound was performed to
all study subjects by a certified radiologist blinded to clinical information. Distribution was evaluated with the Kolmogorov-
Smirnov test. Correlations were performed with the Spearman-rho coefficient (rho). A ROC-curve analysis was performed
for both algorithms. The areas under the curve (AUC) of the algorithms were compared using the method of DeLong. A
p-value < 0.05 was considered statistically significant.

RA, rheumatoid arthritis; T2DM, type 2 diabetes mellitus; WHO, world health organization; ACC/AHA, American College of Cardiology/American
Heart Association.
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Results: The presence of CP was detected in 59 (36.0%) patients. Demographic characteristics are shown in Table 1. There
was a large positive correlation between the WHO and the ACC/AHA algorithms (rho = 0.880, p = < 0.001). Both algorithms
showed significant discrimination for the presence of CP in RA patients, the WHO algorithm had an AUC 0.729 (95% CI
0.649-0.809, p = < 0.001) and the ACC/AHA algorithm had an AUC 0.687 (95% CI 0.604-0.770, p = < 0.001). However,
there was a difference when comparing the AUC for both algorithms, with the WHO algorithm demonstrating a higher
AUC value (p = 0.042) (Figure 1).

Conclusion: Our findings indicate that both algorithms exhibited significant discrimination for the presence of CP. However,
in the Hispanic RA population, the 2019WHO algorithm displayed superior capacity for detecting CP compared to the 2013
ACC/AHA algorithm. The WHO algorithm is more suitable for the Hispanic RA population due to its tailored design specifi-
cally for their demographic characteristics. Consequently, it outperforms the ACC/AHA algorithm in accurately detecting
and assessing cardiovascular risk factors in this population.

Disclosure: N. Guajardo-Jauregui: None; I. Colunga: None; J. Azpiri-L�opez: None; D. Galarza-Delgado: None;
R. Arvizu-Rivera: None; J. Cardenas-De la Garza: None.
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Contribution of Rare Deleterious Exonic Variants in Telomere Related
Genes to Interstitial Lung Disease Risk in Patients with Rheumatoid
Arthritis

Pierre-Antoine Juge1, Leticia Kawano-Dourado2, Steven Gazal3, Gregory McDermott4, Keigo Hayashi4, Jing Cui5, Marie-
Pierre Debray6, Lidwine Stervinou-Wemeau7, Syvain Marchand-Adam8, Christophe Richez9, Hilario Nunes10, Jérôme
Avouac11, Rene-Marc Flipo12, Vincent Cottin13, Martin Soubrier14, Nathalie Saidenberg Kermanac’h10, Caroline
Kannengiesser15, Raphael Borie16, Bruno Crestani17, Tracy J. Doyle4, Soumya Raychaudhuri4, Elizabeth Karlson4, Jeffrey
Sparks18 and Philippe Dieudé19, 1Division of Rheumatology, Inflammation, and Immunity Brigham &Women’s Hospital,
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andWomen’s Hospital, Boston, MA, 5Brigham andWomen’s Hospital, Boston, MA, 6CHU Bichat, Radiology, Paris, France,
7CHRU de Lille, Lille, France, 8CHU Tours, Tours, France, 9Université de Bordeaux, Bordeaux, France, 10CHU Avicenne,
Bobigny, France, 11Service de Rhumatologie, Hôpital Cochin, AP-HP.Centre – Université Paris Cité, Paris, France, 12La
Lettre du Rhumatologue, Paris, France, 13Coordinating Reference Center for Rare Pulmonary Diseases, Louis Pradel
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Paris, France, 16Bichat-Claude Bernard, Universite de Paris, Paris, France, 17Hopital Bichat, Paris University, Paris, France,
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University de Paris Cité, Department of Rheumatology, Paris, France
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Background/Purpose: RA-associated interstitial lung disease (ILD) and idiopathic pulmonary fibrosis (IPF) share genetic
risk factors such asMUC5B rs35705950. The exact role of telomere related genes (TRG) in the RA-ILD genetic background
is unclear. A previous work found an excess of TRG rare deleterious variants in RA-ILD compared to healthy controls but did
not allow to conclude without a control population of patients with RA without ILD. Our aim was to test for association TRG
rare deleterious exonic variants with ILD in patients with RA.

Methods: This genetic case-control association study was composed of a derivation (France) and a replication
(US) population. Cases with RA-ILD and controls with RA without ILD (RA-noILD) that had whole exome sequencing
(WES) data were included. ILD status and pattern (usual interstitial pattern, UIP or non-UIP) was determined by review of
clinically-indicated high-resolution computed tomography (HRCT) chest imaging. Rare deleterious exonic variants from
14 candidate TRG previously associated with pulmonary fibrosis (TERT, TERC, PARN, RTEL1, CTC1, TINF2, ACD, POT1,
NAF1, ZCCHC8, NHP2, NOP10, WRAP53, and DKC1) were selected using 1) a reported frequency in gnomAD database
< 0.1%, 2) a deleterious impact predicted by SIFT, POLYPHEN-2, and 3) a CADD score > 15. Proportions of variants car-
riers in RA-ILD and RA-noILD were compared using a classical burden test adjusted for sex, age at RA, RA duration,
MUC5B rs3570590 genotype and a principal component analysis using ancestry informative markers. Results were com-
bined in a meta-analysis.

Table 1. Characteristics of the included patients ACPA: anti-citrullinated peptides antibodies; HRCT: high resolution computed tomography; ILD:
interstitial lung disease; MAF: minor allele frequency; RF: rheumatoid factor; UIP: usual interstitial pneumonia.
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Results: The French derivation dataset included 388 patients, 157 cases (40.5%), mean age at ILD or last normal HRTC
60.1 years, 273 female (70.4%); Table 1. 22 rare deleterious variants were identified in 13/157 cases (8.3%) and 8/231 con-
trols (3.5%). The burden test suggested an excess of TRG rare variants in RA-ILD (OR 2.83, 95% CI 0.96-8.58; p=0.06); (-
Table 2, Figure 1). A significant association was observed for usual interstitial pneumonia (UIP) HRCT pattern (OR 4.66,
95% CI 1.27-16.86; p=0.02) whereas no association was detected for patients with RA-ILD and a non-UIP HRCT patterns
(OR 2.14, 95% CI 0.48-8.26; p=0.29). The US replication dataset included 390 patients, 85 cases (21.8%), mean age at ILD
or last normal HRCT was 61.4 years and 74.4% were female. Similar trend for an excess of TRG rare variants was observed
with 28 variants identified in 9/85 cases and 19/305 controls (10.5% vs 6.2%, OR 1.83, 95% CI 0.72-4.33; p=0.18); (-
Table 2, Figure 1). Like in the derivation population, the excess of rare variants was more pronounced for RA-UIP: 13.8%
vs 6.2% (OR 2.26, 95%CI 0.48-8.53; p=0.26) The meta-analysis provide evidence for a significant contribution of TRGs rare

Table 2. Classical burden test comparing the frequency of TRG rare deleterious variants in patients with RA-ILD (cases) and patients with RA-
noILD (controls). ILD: interstitial lung disease, OR [95% IC]: Odd ratios with 95% confidence interval; TRGs: telomere related genes; UIP: usual
interstitial pneumonia.

Figure 1. Results from the Burden test assessing TRG rare deleterious variants contribution in RA-ILD. Forest plot of odds ratios (OR) and 95%
confidence intervals (CI). The boxes indicate OR, and the horizontal lines indicate 95% CI for the burden test comparing frequency of telomere
related genes (TRG) rare deleterious exonic variants carriers in cases vs controls.

4144



variants to RA-ILD (OR 2.16, 95% CI 1.09-4.26; p=0.03), more specifically for the UIP pattern (OR 3.28, 95% CI 1.30-8.27;
p=0.01). No significant association was found for non-UIP patterns in the meta-analysis (OR 1.77, 95% CI
0.79-3.96; p=0.16).

Conclusion: TRG rare deleterious exonic variants contribute to the risk of ILD in patients with RA, more specifically in RA-
UIP. These results confirmed the shared genetic architecture between RA-ILD and IPF.

Disclosure: P. Juge: None; L. Kawano-Dourado: None; S. Gazal: None; G. McDermott: None; K. Hayashi: None;
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6, BMS, 5, 6, Fresenius Kabi, 5, 6, Galapagos, 5, 6, Janssen, 6, Lilly, 6, Medac, 6, MSD, 6, Nordic Pharma, 6, Novartis,
6, Novartis (Dreamer), 5, Pfizer, 6, Pfizer (Passerelle), 5, Roche-Chugai, 6, Sandoz, 6, Sanofi, 6; R. Flipo: AbbVie, 2, Bris-
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Background/Purpose: Previous studies have highlighted the influence of pain, functional impairment, and affected joint dis-
tribution on the discordance in the global assessment of disease activity between patients with rheumatoid arthritis (RA) and
their physicians. This study aimed to analyze the effect of affected joint distribution on pain in patients with RA, based on a
nationwide RA database in Japan (NinJa).

Methods: The affected joints were divided into four regions: upper-large (shoulder, sternoclavicular, elbow, and wrist),
upper-small (proximal interphalangeal and metacarpophalangeal), lower-large (hip, knee, ankle, and tarsometatarsal), and
lower-small (metatarsophalangeal) joints. The modified joint index (JI) was calculated using the following formula: number
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of tender joint counts (instead of the sum of tender and swollen joint counts in the original JI [Rheumatol Int 32:2569, 2012])
divided by the number of evaluable joints within each region. Multiple regression analysis was performed using the pain visual
analog scale (VAS) as an objective variable and modified Health Assessment Questionnaire (mHAQ), CRP, and affected joint
variables, including JIs and tender joint counts, as explanatory variables.

Results: Multiple regression analysis involving 13,653 RA patients revealed that mHAQ, upper-large joints, lower-large
joints, CRP, and upper-small joints significantly contributed to pain VAS in the order of standardized partial regression coef-
ficients (SPRCs), although the contribution of lower-small joints was insignificant (Figure 1). Further analysis using tender joint
counts showed the impact of each affected joint on pain VAS in the following order of SPRCs: wrists, knees, ankles, shoul-
ders, proximal interphalangeal (PIP) joints, elbows, metacarpophalangeal (MCP) joints, distal interphalangeal (DIP) joints, and
hips (Figure 2). Notably, the effects of metatarsophalangeal (MTP) and toe interphalangeal (IP) joints, which were excluded
from the disease activity score-28 (DAS28), were not statistically significant.

Conclusion: The effect of lower-small joint involvement on pain in RA is smaller than that of upper-small joint involvement.
Thus, patients with RA are relatively less aware of MTP and toe IP joint pain as compared to PIP and MCP joints, and may
not complain to their physicians, which could lead to forefoot joint deformities. Therefore, it is necessary to consider lower-
small joint involvement, which is not included in DAS28 evaluation, and pay attention to its potential impact on management
in RA patients.

Figure 1 Impact of affected joint distribution on pain visual analog scale in patients with rheumatoid arthritis. *Lower-small joint involvement is not
statistically significant. mHAQ: modified Health Assessment Questionnaire; CRP: C-reactive protein.

Figure 2 Impact of affected joint on pain visual analog scale in patients with rheumatoid arthritis. *Lower-small joint involvement is not statistically
significant. mHAQ: modified Health Assessment Questionnaire; CRP: C-reactive protein.
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Background/Purpose: C-reactive protein (CRP) is used as an indicator of disease activity in people with RA.However, adi-
pose tissue also expresses inflammatory cytokines that induce hepatic CRP production.Both visceral adipose tissue (VAT)
and subcutaneous adipose tissue (SAT) express inflammatory cytokines, with effects on CRP that are additive.However,
whether this is also true for RA has not been explored.

Methods: RA patients were from two independent cohorts exploring subclinical cardiovascular disease.Non-RA controls
were from a large multi-center cohort study, also studying subclinical cardiovascular disease.Known cardiovascular disease
was an exclusion criterion for all 3 cohorts.In all 3 cohorts, participants underwent abdominal CT scanning with quantification
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of the areas of VAT and SAT at the L4/L5 disc interspace.VAT and SAT were interpreted by the same reader for both RA
cohort 1 and the non-RA cohort.Readers were unaware of patient characteristics.For each cohort, stored serum samples
were assayed for CRP via a central lab in single batches.Generalized linear models were constructed to explore the interac-
tion of VAT and SAT with CRP.

Results: There were 131 RA patients in RA cohort 1 and 121 RA patients in RA cohort 2 (total n=252).Themean age of the com-
bined RA cohorts was 57 years.The RA patients were mostly women (71%) of non-Hispanic White race (63%) with a median RA
duration of 8.1years, 80% seropositive for RF or anti-CCP and a median DAS28 of 3.7.Non-biologics, biologics, and prednisone
were used in 81%, 39, and 35%, respectively.In the non-RA cohort, higher SAT was associated with significantly higher CRP
levels within each tertile of VAT, with progressively higher CRPwith both higher SAT and VAT (Fig).In contrast, in both RA cohorts,
there was a strong and significant association of higher SAT with CRP among those in the lowest tertile of VAT.However, the
association of SAT with CRP among those in the highest tertile of VAT was weaker and not statistically significant in both RA
cohorts (Fig).For those in the highest tertile of SAT, CRP was significantly lower among those in the highest vs lowest tertile of
VAT, despite those in the highest tertile of VAT having a higher BMI (35.6 vs 32.6 kg/m2 for the combined RA cohorts) and similar
DAS28, swollen, and tender joints counts.Use of biologic and non-biologic DMARDs and prednisone was not different between
the groups. Adjusting for demographics and BMI did not reduce the significance of the antagonistic interaction.

Conclusion: We observed a similar paradoxical association of VAT and SAT on circulating CRP level in two independent
cohorts of RA patients.These findings have implications on how elevated CRP levels are interpreted in RA patients and war-
rant additional study into the mechanism of how higher VAT may suppresses SAT-associated inflammation in RA.

Disclosure: J. Giles: AbbVie, 2, Eli Lilly, 2, Gilead, 2, Novartis, 2, Pfizer, 2; J. Bathon: None.
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Background/Purpose: It has been reported that about 15% of patients with rheumatoid arthritis (RA) have depression, and
most of these studies have used questionnaire methods. For example, the Patient Health Questionnaire-9 (PHQ-9) and Cen-
ter for Epidemiologic Studies Depression Scale (CES-D) questionnaires were used; a score of 10 or more on the PHQ-9 and
16 or more on the CES-D was considered a cutoff. Most of the studies have used questionnaires for depression. Because
the depression questionnaire includes questions about physical symptoms, it is necessary to interpret the results carefully
when there is an underlying disease. In addition, there are no studies on other mental disorders. In this study, we examined
the validity of the questionnaire method for diagnosing RA complicated by psychiatric disorders and searching for optimal
cutoff values in patients with rheumatoid arthritis.
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Methods: One hundred twenty-three outpatients with RA who agreed to participate in this study were included. Age, gen-
der, type of Disease-modifying anti-rheumatic drugs, prednisolone use, presence of diabetes, hypertension, dyslipidemia,
and CRP were investigated. The PHQ-9 and CES-D questionnaires were used. The psychiatrist was blinded to the ques-
tionnaire results and conducted a structured interview in a separate room. The psychiatrist’s diagnosis was defined as the
Gold Standard and was compared with the PHQ-9 and CES-D.

Results: Twenty-three patients were excluded. Seven patients disagreed and withdrew their consent, and 16 could not
adjust their schedules. The psychiatrist’s diagnosis was abnormal in 15 patients. This included one patient with major
depression, two patients with moderate depression, five patients with minor depression, two patients with adjustment dis-
order, two patients with neurosis, one with anxiety, one with insomnia, and one with mental retardation. The Receiver Oper-
ating Characteristic curve produced the following cutoff values. A score of 3 or more on the PHQ-9 and 17 or more on the
CES-D was considered a cutoff. The PHQ-9 had a specificity of 62.4%, a sensitivity of 93.3%, and the area under the curve
(AUC) was 0.792 (95%CI 0.674-0.91). The CES-D had a specificity of 89.4%, a sensitivity of 73.3%, and an AUC was 0.881
(95%CI 0.808-0.955).

Conclusion: The PHQ-9 and CES-D may be helpful in screening for psychiatric disorders, including those associated with
RA. However, a different cutoff value should be used than the standard cutoff value.

Disclosure: Y. Miwa: None; Y. Miwa-mitamura: None; H. Tomioka: None; M. Hosaka: None.
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Background/Purpose: Diagnosis of a periprosthetic joint infection (PJI) in a patient with inflammatory arthritis (IA) is chal-
lenging, as features of IA flares can mimic an infection. We aimed to identify the optimal tests to diagnose a PJI accurately
and efficiently in patients with IA.

Methods:We included participants in three patient groups: 1) IA patients with a flaring native joint, 2) IA patients with a pros-
thetic joint undergoing aseptic revision, and 3) patients with PJI regardless of IA. Demographic characteristics were com-
pared across the three groups. Blood and synovial fluid markers were compared across groups to assess the sensitivity
and specificity in diagnosing PJI versus IA flares.

Results: This study included 52 participants, mostly female (60%), and 40% had rheumatoid arthritis. Among the three
groups, the confirmed PJI patients were older (p=0.03), while no significant statistical differences were observed in the
remaining demographic variables. Synovial fluid and blood markers were significantly different between groups. PJI cases
had the highest average C-Reactive Protein (CRP) and there was a significant difference between the groups (PJI: 82 mg/dl,
IA flares: 29 mg/dl, aseptic revisions:10 mg/dl, p< 0.05) (Table 2). Similarly, the percent of synovial fluid polymorphonuclear
neutrophils (PMNs) was highest in PJI cases and significantly differed between groups (PJI: 88.9%, IA flares: 54%, aseptic
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revisions: 17%, p< 0.01). Among PJI cases, alpha-defensin was positive in 93%. However, positive alpha-defensin was also
observed in 20% of flares and 6% of aseptic revisions, with a significant difference (p< 0.01). There was no significant differ-
ence in procalcitonin and IL-6 levels across groups. Synovial white blood cells (WBC) exceeding 3,000 cells/μL, positive
alpha-defensin, CRP levels exceeding 3 mg/dl, and PMNs exceeding 80% were highly sensitivity but less specific in diag-
nosing PJI (Table 3). Synovial WBC counts exceeding 3,000 cells/μL, alpha-defensin positivity, CRP level exceeding 3mg/dl,
and PMNs exceeding 80% were highly sensitive yet less specific for PJI diagnosis. For example, while synovial WBC counts
exceeding 3,000 cells/μL and positive alpha-defensin had 100% sensitivity for identifying PJI, their specificity was poor with
50% of IA native joint flares and 79% of aseptic revisions scoring positive for an infection, respectively. The relatively poor
specificity of synovial WBC and alpha-defensin indicate that that there is a higher likelihood of these tests incorrectly detect-
ing PJI in cases where it is not present. Positive tests for alpha-defensin or synovial fluid PMNs exceeding 80% increased the
likelihood of diagnosing PJI by 5 and 6 times, respectively. However, in cases without PJI, a negative result for PMNs
exceeding 80% only marginally increased the likelihood of accurately ruling out diagnosis by 1 time. IL-6, procalcitonin,
and D-Dimer demonstrated high sensitivity and specificity, while ESR and CRP had 80% sensitivity but had significantly
lower specificity.
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Conclusion: Diagnosing PJI in patients with inflammatory arthritis remains challenging. Current efforts are examining
whether next-generation sequencing may prove more effective than common clinical tests.

Disclosure: S. Goodman: NIH, 5, Novartis, 5; I. Mannstadt: None; K. Tam: None; A. Kochen: None; L. Shakib: None;
P. Sculco: DePuy Synthes, 2, EOS Imaging, 2, Intellijoint Surgical, 2, 5, Lima Corporate, 2, Zimmer Biomet, 2, 5;
M. Figgie: hs2, 8, joint effort aso, 8, lima, 2, 9, wishbone medical, 2, 4, 8, 9, 10; A. Carli: None; A. Miller: None;
L. Russell: None; A. Nocon: None; L. Donlin: Bristol-Myers Squibb(BMS), 2, Stryker, 2.
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Background/Purpose: High-density lipoprotein (HDL) eliminates cholesterol from atherosclerotic lesions, a function known
as cholesterol efflux capacity (CEC). ATP-binding-cassette A1 (ABCA1) membrane transporter initiates cholesterol transfer
from plaque macrophages to pre-b HDL particles. Methotrexate and biologic disease modifying drugs (bDMARDs) are
atheroprotective whereas corticosteroids are proatherogenic. We here evaluated the influence of inflammation and these
treatments on ABCA1-CEC and its relationship with coronary atherosclerosis burden, progression and cardiovascular risk
in patients with rheumatoid arthritis (RA).

Methods: Coronary atherosclerosis (noncalcified, partially or fully calcified plaque) was evaluated with computed tomogra-
phy angiography in 140 patients without cardiovascular disease and reassessed in 99 after 6.9±0.4 years. Incident cardio-
vascular events were recorded. ABCA1-CEC was measured in J774 macrophages. Multivariable negative binomial and
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robust logistic regression evaluated associations of ABCA1-CEC with baseline plaque numbers and their progression at
follow-up respectively. The moderating role of baseline inflammation, prednisone, methotrexate and bDMARD use on the
relationship between ABCA1-CEC and cardiovascular risk was examined in multivariable Cox models including the respec-
tive moderators and their interaction term with ABCA1-CEC.

Results: ABCA1-CEC had no main effect on baseline atherosclerosis; prednisone use did not influence this relationship.
Higher ABCA1-CEC (per standard deviation increment) associated with (i) more calcified plaques at baseline only in patients
with CRP > 7mg/L (median) (p for interaction = 0.001), more calcified plaques only in methotrexate nonusers (p for interac-
tion = 0.037), and more partially-calcified plaques only in bDMARD nonusers (p for interaction = 0.029, Figure 1); (ii) fewer
new calcified plaques in patients with time-averaged CRP < 7mg/L (median) (p for interaction = 0.028, Figure 2); (iii) fewer
new calcified plaques in baseline prednisone nonusers but not users (p for interaction = 0.021); (iv) fewer new total plaques
in prednisone unexposed but not those exposed to prednisone during follow-up (p for interaction = 0.034), and fewer new
calcified plaques in prednisone unexposed and more in those with high time-weighted average dose (p for interac-
tion = 0.004); (v) more new plaques in baseline bDMARD nonusers and fewer in bDMARD users (p for interaction≤0.001);
(vi) greater cardiovascular risk in baseline prednisone users but not nonusers (p for interaction = 0.027).

Conclusion: ABCA1-CEC attenuated coronary atherosclerosis burden and progression in patients with low baseline and
cumulative inflammation and baseline methotrexate and bDMARD use. In contrast, ABCA1-CEC associated with plaque
increase in corticosteroid users, methotrexate and bDMARD nonusers. While in well-treated, controlled disease
ABCA1-CEC is atheroprotective, in uncontrolled RA its action may be masked or fails to counteract the proatherogenic state
promoted by inflammation.

Disclosure: G. Karpouzas: Janssen, 1, Pfizer, 5, Scipher, 1; B. Papotti: None; S. Ormseth: None;M. Palumbo: None;
E. Hernandez: None; M. Adorni: None; F. Zimetti: None; M. Budoff: None; N. Ronda: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a causative factor in frailty. Large joint symptoms in RA patients may be
more strongly associated with physical disability than small joint symptoms. The aim of this study was to investigate the rela-
tionship between large joint symptoms and frailty in RA patients.

Methods: The T-FLAG (Tsurumai - Frailty and Locomotive syndrome of rheumatoid Arthritis for Globalization) Study
included 630 RA patients who consecutively visited our hospitals between June and August 2021, of which 591 had back-
ground information available, including Clinical Disease Activity Index (CDAI) and the Kihon Checklist (KCL). Frailty was
defined as a KCL score of 8 points or more. Large joint symptoms were defined as tenderness or swelling in any of the fol-
lowing joints: shoulders, elbows, hips, knees, and feet. The cut-off value for the number of large joint symptoms (tender joint
count + swollen joint count) associated with frailty was calculated using Receiver Operating Characteristic (ROC) analysis.
Furthermore, the odds ratios of large joint symptoms associated with frailty (by site) were determined by a multivariable logis-
tic regression analysis, which was adjusted for age, sex, disease duration, and CDAI.

Results: Out of the 591 patients analyzed, 71.7% were female, with an age of 67.4 ± 13.9 years (mean ± standard devia-
tion), disease duration of 11.8 ± 9.8 years, CDAI of 6.5 ± 7.5, KCL score of 7.2 ± 4.8 points. The proportions of patients with
large joint symptoms (shoulders, elbows, hips, knees, and feet) were 13.2%, 10.5%, 7.5%, 20.0%, and 14.2%, respectively.
The specificity of large joint symptoms for frailty (proportions of patients without large joint symptoms among those without
frailty) was 92.2%, 93.9%, 95.9%, 88.1%, and 92.2%, respectively. The proportion of frailty significantly increased as the

The proportions of frailty by the number of large joint symptoms (tender joint count + swollen joint count of large joints). The Kihon Checklist <8
points, non-frailty; ≥8 points, Frailty. (*) P<0.001 by Cochran Armitage trend test.

4154



number of large joint symptoms increased (p< 0.001, Cochran Armitage trend test). The cut-off value for the number of large
joint symptoms associated with frailty was 1 site (specificity 74.4%; sensitivity 51.0%; Area under curve 0.647). Knee joint
(odds ratio 1.72, 95% confidence interval 1.02-2.91) and ankle joint (odds ratio 1.81, 95% confidence interval 1.02-3.20)
symptoms were significantly associated with frailty.

Conclusion: This study suggests that even one site of large joint symptom in RA patients indicates a high possibility of frailty.
Among large joint symptoms, lower extremity disability (specifically, knee and ankle joints) was found to have a significant
effect on frailty. Therefore, it may be prudent to adopt a more aggressive intervention of RA treatment for RA patients with
large joint symptoms (e.g., elderly-onset RA) to prevent frailty. Additionally, if RA patients have large joint destruction and
frailty, total joint replacement surgery may be an effective means of improving frailty. Focusing on large joint symptoms is cru-
cial for the prevention of frailty.

Disclosure: Y. Sobue: None; M. Suzuki: None; y. Ohashi: None; S. Asai: None; S. Imagama: None.
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Background/Purpose: Autoimmune rheumatic diseases (AIRDs) are systemic but heterogeneous diseases characterized
by orchestration of disrupted self-tolerance of immune systems. We face a challenge in characterizing clinical immune fea-
tures and selecting best treatment strategy of the AIRD patients. Deconvolution of immunological and clinical heterogeneity
within and across AIRDs is an essential step towards implementation of personalized medicine. Immuno-phenotypes,
immune-related cell types in peripheral blood mononuclear cells quantified by flow-cytometry analysis, can less invasively
describe immune profiles of individuals and is considered as a promising technique.

Methods: We conducted large-scale and cohort-wide immuno-phenotyping of 46 peripheral immune cells using the
Human Immunology Protocol of comprehensive 8-color flow cytometric analysis. The dataset consisted of >1,000
Japanese patients of 11 AIRDs and controls with deep clinical information registered at the FLOW study, including rheuma-
toid arthritis (RA), systemic lupus erythematosus (SLE),systemic sclerosis (SSc), ANCA related vasculitis (AAV), idiopathic
inflammatory myopathy (IIM), psoriasis, IgG4 related disease (IgG4RD), mixed connective tissue disease (MCTD), ankylosing
spondylitis (AS), Sjogren’s syndrome (SjS), and giant cell aortitis (GCA). In depth and longitudinal clinical analysis was
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conducted for the identified RA patient clusters registered at the FIRST registry. Inborn human genetics represented by
genome-wide polygenic risk score (PRS) were estimated for the RA patients.

Results:Multimodal clustering of immuno-phenotypes deciphered underlying disease-cell type network, providing immune
cell type specificity shared or distinct across AIRDs (Figure 1), such as close immunological network of MCTD with SLE
rather than with SSc. Individual patient-level clustering deconvoluted the AIRD patients into several clusters with different
immunological features (Figure 2). Of these, RA- or SLE-like clusters were exclusively dominant, showing immunological
polarization between RA and SLE across AIRDs (the patient clusters 4-6 and 1-3 for RA and SLE, respectively). In depth
and longitudinal clinical analysis of RA revealed that such patient clusters differentially defined clinical heterogeneity in dis-
ease activity and treatment responses, which were supported by immune cell-type specificity (e.g., decreased regulatory
T cells associated with treatment resistance in the RA patients with SLE-like immuno-phenotypes). PRS based on RA
case-control genome-wide association study (GWAS) and within-case stratified RA GWAS were associated with patient
characteristics, disease activity, and immuno-phenotypes of the RA patients, such as dendritic cells for RA-interstitial lung
disease (Figure 3).

Conclusion: Our study demonstrated a value of cohort-wide and cross-disease immuno-phenotyping to elucidate clinically
heterogenous patient subtypes existing within the single disease in an immune cell type-specific manner.

Figure 1 Immune-phenotype network across AIRDs and immune cell types. AIRD-immune cell type associations based on backward-forward
stepwise logistic regression adjusted by sex were visualized as a network plot.
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Figure 2. Patient-level clustering of the 11 AIRDs based on the cohort-wide immuno-phenotypes. (A) Unsupervised clustering of individual AIRD
patients according to the immuno-phenotypes of the 46 peripheral immune cells. (B) Pie charts showing proportions of the AIRDs within each clus-
ter, and those of the clusters within RA and SLE (left). A co-plot of the fractions of the RA and SLE patients within each cluster (right).

Figure 3. Associations of PRSwith clinical and immunological information Associations of the PRS based on RA case-control GWAS and within RA
case GWAS for RA-ILD with clinical information and immune-phenotypes of the cell types are indicated.
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Background/Purpose: The risk of developing ACPA+RA, predictors of severity and causes of excess cardiovascular dis-
ease (CVD) are incompletely understood. We have observed that RA patients with concurrent benign joint hypermobility
have less severe arthritis and lower arterial stiffness. We hypothesise that biomechanical characteristics are similar in differ-
ent connective tissues within individuals and that Constitutional Stiffness (CS) is a common determinant of RA severity and
risk of CVD.

The aimof this study was to evaluate the validity of biomechanical assessments of a single joint (right 5th metacarpophala-
geal joint R-MCPJ5) as a measure of total body articular stiffness and to compare these assessments with measurements
of skin and arterial stiffness in RA and Control.

Right 5th MCPJ Stress-Strain responses for Rheumatoid Arthritis (dashed lines) and Control (solid lines) subjects. For both groups there is corre-
lation between Right 5th MCPJ Stiffness (Strain responses measured as dorsal angular displacement) and Overall Total Body Articular Stiffness
(Beighton Score).
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Methods: Fifty-eight ACPA+RA and 57 controls (47 Healthy Volunteers and 10 Benign Joint Hypermobility) were recruited.
R-MCPJ5 stiffness was measured as angular displacement (AD) degrees passive extension in response to a range of torque
moments. Stress-strain responses were evaluated. Responses to 0.33Nm torque (AD0.33) were examined in detail.
Beighton Scores (BS) used clinically to assess hypermobility were categorised as Low (BS 0), moderate (BS 1-3) and High
(BS >3). Skin Stretch (SKST) was measured as percentage increase in distance between 2 dots dorsal right hand upon
manual traction (Vernier calipers 0.1 mm resolution). Scores were dichotomised as High Stiffness ≤ 9.7% or Low Stiffness
> 9.7%. Arterial stiffness was measured as Carotid-Femoral Pulse Wave Velocity (PWV metres/sec). Scores were dichoto-
mised as High Stiffness ≥ 9.3 m/sec or Low Stiffness < 9.3 m/sec.

Results: Reproducibility (ICC/Kappa): AD0.33 0.94, BS 0.67, SKST 0.27 and PWV 0.99. Stress-Strain responses curves
found that R-MCPJ5 assessments correlate with BS. BS correlated with AD0.33 in ACPA+RA (BS0:37, BS1-3:45, BS>3:54,
p0.000) and Control (BS0:33, BS1-3:45, BS1-3:53, p0.000). High PWV ( >9.3 m/sec) was associated with lower AD0.33 in
ACPA+RA (38 vs 47, p0.011) and Controls (38 vs 43, p0.206). Linear regression found negative correlation with AD0.33 in

Arterial Stiffness (Carotid-Femoral Pulse Wave Velocity) versus Articular Stiffness in RA (red) and Control (black) Groups. Scatterplots with univar-
iate linear regression lines of best fit. Note that Articular stiffness has been expressed as (90 minus Angular Displacement degrees dorsiflexion) so
that greater values indicate greater stiffness.

Arterial Stiffness (Carotid-Femoral Pulse Wave Velocity) versus Skin Stiffness in RA <5 years duration (red) and Controls (black). Scatterplots with
univariate linear regression lines of best fit. Note that skin stretch is expressed as 40 - Percent stretch so that higher values represent greater
stiffness.
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ACPA+RA (β -0.06, p 0.002) and Controls (β -0.03, p 0.115). PWV correlated negatively with BS in ACPA+RA (BS0:10.5,
BS1-3:9.4, BS>3:9.4, p0.207) and Controls (BS0:9.4, BS1-3:9.8, BS>3:7.1, p0.004). SKST correlated with lower AD0.33 signif-
icantly in RA <5 years duration (31 vs 44, p0.027) with similar trends for BS in ACPA+RA (BS0:11%, BS1-3:12% BS>3:13%,
p0.746) and in Controls for AD0.33 (39 vs 43, p0.2638) and BS (BS0:10%, BS1-3:12%, BS>3:15%, p0.008). Skin stiffness
correlated with PWV in Control (OR 1.91, p0.242) and ACPA+RA (Odds Ratio 2.2, p0.157). In RA ≤5 years duration no sub-
jects with High PWV had Low skin stiffness (OR infinite, p0.000). Linear regression PWV correlated negatively with SKST in
ACPA+RA of less than 5 years duration (β -0.18, p 0.057) and Controls (β -0.10, p 0.081).

Conclusion: R-MCPJ5 assessments are representative of total body articular biomechanical properties. There is correlation
between articular, arterial and skin biomechanical characteristics supporting the construct of CS. CS is a plausible common
determinant of articular and arterial disease.

Disclosure: S. Oakley: AbbVie/Abbott, 5, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 6, Novartis, 6, UCB, 6; S. Stott: None;
K. Gill: None; C. Virgil: None; L. Weston: None; T. de Malmanche: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic and potentially debilitating disease.Social determinants,
including smoking and depression, have been shown to be linked to worse clinical outcomes in RA.In this study, we aim
to determine the prevalence of eleven social determinants of health (SDOH) in the RA cohort at our health system.

SDoH: social determinants of health, CDAI: clinical disease activity index, PHQ: patient health questionnaire
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Methods: A retrospective review of patients seen as part of the RA Care Pathway, a well-defined cohort of adult patients
with RA at AHN Rheumatology, was performed.Demographics, serologies, medications, and SDOH metrics were captured
and validated via chart review. Patients were included if they had a RA Clinical Disease Activity Index (CDAI) and at least
3 social determinants completed within 6 months of each other. Patients were then examined in two groups, CDAI ≥10
(moderate-severe RA) and CDAI < 10 (remission and low disease activity) to assess any differential impact of SDOH.

Results: A total of 137 patients were reviewed, of which 50 met inclusion criteria. Average age was 65.5 years, 74% were
female, and 66% were Caucasian. Mean CDAI was 9.64 with 36% patients in the moderate-severe CDAI group. Several
SDOH metrics were unfavorably distributed in the CDAI ≥10 compared to < 10 group, including smoking (55.56% vs
31.25%), housing instability (11.11% vs 0%), depression (16.67% vs 6.25% with mean PHQ9 scores 18 vs 0.88, respec-
tively), and low health literacy (11.11% vs 46.88%).Smoking patients were more likely to have high disease activity
(OR 2.25, 95% CI [1.03, 4.89], p=0.04).

Conclusion: Our data reveals that RA patients with moderate-high disease activity are more likely to have high risk social
determinants of health including high likelihood of smoking, housing instability, and depression. A team-based care
approach has been implemented at AHN Rheumatology. Our next steps are to better capture SDOH and determine the
impact of SDOH interventions on clinical outcomes in RA.

Disclosure: N. Wiemer: None; Y. Yin: None; T. Sharma: None.

Abstract Number: 2108

Specific Symptom Clusters at Diagnosis Signal a Poorer Early RA
Prognosis: Data from the Canadian Early Arthritis Cohort (CATCH)

Susan Bartlett1, Clifton Bingham2, Orit Schieir3, Marie-France Valois4, Janet Pope5, Louis Bessette6, Gilles Boire7, Carol
Hitchon8, Edward Keystone9, Carter Thorne10, Diane Tin11, Glen Hazlewood12 and Vivian Bykerk13, 1McGill University,
Montreal, QC, Canada, 2Johns Hopkins Medicine, Baltimore, MD, 3McGill University, Montréal, QC, Canada, 4McGill
University, Pointe-Claire, QC, Canada, 5University of Western Ontario, London, ON, Canada, 6Centre de l’Ostéoporose et
de Rhumatologie de Québec, Quebec City, QC, Canada, 7Université de Sherbrooke, Sherbrooke, QC, Canada, 8University
of Manitoba, Winnipeg, MB, Canada, 9Keystone Consulting Enterprises Inc., Toronto, ON, Canada, 10Southlake Regional
Health Centre, Newmarket, ON, Canada, 11Newmarket Rheumatology Consultants, Newmarket, ON, Canada,
12University of Calgary, Calgary, AB, Canada, 13Hospital for Special Surgery, New York, NY

PHQ: patient health questionnaire
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Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Symptom clusters are stable groups of 2+ symptoms that are related to each other and frequently
co-occur. Identifying symptom clusters in early RA may point to underlying mechanisms and RA subtypes, help predict dis-
ease trajectories and personalize symptom management to improve outcomes. We used scores from PROMIS-29 to iden-
tify symptom clusters at diagnosis in MTX-naïve patients starting MTX therapy. We evaluated the stability of these clusters
and likelihood of transitioning between clusters over the first 6 months of treatment.

Methods: Data were from new onset RA patients (sx < 1 year) enrolled in the Canadian Early Arthritis Cohort (CATCH) who
started MTX and had clinical and PROM measures available at 0, 3, and 6-months. Based on empirical and qualitative data,
we used latent class analyses to identify symptom clusters from PROMIS-29 physical (pain, fatigue, sleep) and emotional
(depression, anxiety) scales (levels: minimal, mild, moderate, severe). Models were compared using AIC, BIC, G-square
and log-likelihoods. We estimated transitioning between clusters at 3- and 6-months using latent transition analyses.

Results: Of 310 adults with new RA, followed for 6 months and starting MTX, 67% were women and 78%White. Partici-
pants had a mean age of 56 yrs, CDAI 29.3, and RA symptom durationof 5 months. Optimal clusters included pain, fatigue,
anxiety and depression and three intensity levels. We identified 4 discrete symptom clusters at diagnosis:MINIMAL (12%);
Moderate-Severe Physical (M-S P: 40%); Mild Physical + Emotional (MILD P+E: 11%); Moderate-Severe Physical
+ Emotional (M-S P+E 37%). Clusters had similar sociodemographics except the MINIMALclass were slightly older and
fewer were women;M-S P+E had a greater likelihood of depression history (Table). SJC and TJC were similar among clas-
ses; worse symptoms were associated with higher CDAI. Classes with emotional sx had significantly worse mood and
sleep, and the M-S P class were more likely to report a history of depression. More patients with moderate-severe symp-
toms were on parenteral steroids. Most transitions occurred over the first 3 months. The best prognosis was for the
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MINIMAL class; 95% were classified similarly at 3 and 6 months. Among those with MILD P+E , almost all were classified
similarly at 3 (82%) and 6 (96%) months. Participants with M-S P at diagnosis were also likely to transition to MINIMAL
(64%) or MILD P+E (7%). The worse prognosis was among those with M-S P+E; at 3 months, a minority transitioned to
MINIMAL (13%) or MILD P+E (33%) classes. Patients with either mild or moderate-severe emotional symptoms were the
least likely to transition to milder symptom classes.

Conclusion: We identified 4 ERA patient subsets with varying physical (pain, fatigue) and emotional (depression, anxiety)
symptoms and evaluated transitions over 6-months of initial MTX treatment. At baseline, most participants had moderate-
severe Physical +/- Emotional symptoms. Patient subsets with emotional symptoms at RA-diagnosis were less likely to tran-
sition to better controlled symptom classes. Our results suggest that co-occurring emotional symptoms at diagnosis may
reflect important subsets and signal a more guarded RA prognosis over the first 6 months.

Disclosure: S. Bartlett: Janssen, 6, Merck/MSD, 2, 6, Novartis, 2, Organon, 1, 6, PROMIS Health Organization, 4, San-
doz, 2, 6; C. Bingham: None; O. Schieir: None; M. Valois: None; J. Pope: AbbVie, 1, 2; L. Bessette: AbbVie, 2, 5,
6, Amgen, 2, 5, 6, Bristol Myers Squibb, 2, 5, 6, Eli Lilly, 2, 5, 6, Fresenius Kabi, 2, 6, Gilead, 2, 5, 6, JAMP Pharma,
2, 5, 6, Janssen, 2, 5, 6, Novartis, 2, 5, 6, Organon, 2, 6, Pfizer, 2, 5, 6, Sandoz, 2, 6, Sanofi, 2, 5, 6, Teva, 2, 6, UCB,
2, 5, 6, UCBA, 5; G. Boire: Eli Lilly, 1, Janssen, 6, Organon, 1, Orimed Pharma, 1, 6, Otsuka, 1, Pfizer, 1, 5, Sandoz,
1, Teva, 1, Viatris, 1, 6; C. Hitchon: Astra Zeneca, 1, Pfizer, 5; E. Keystone: AbbVie/Abbott, 2, 6, Amgen, 2, 6, celltrion,
2, 6, Eli Lilly, 2, 6, Fresenius Kabi, 2, 6, Pfizer, 2, 6, Samsung Bioepsis, 2, sandoz, 2, 6; C. Thorne: Abbvie, 1, Biogen,
2, Nordic Pharma, 1, Pfizer, 1, 5, Roche, 1, Sandoz, 1, 2; D. Tin: None; G. Hazlewood: None; V. Bykerk: Abbvie,
2, BMS, 2, Pfizer, 2.
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Real-world Positivity of 14-3-3η Protein in Rheumatoid Arthritis

Roshan Subedi1, Massiel Jimenez Artiles2, Adnan Al Najada2, Afrah Misbah2, Qi Wang3, Alexander Kusnik2, Zhiting
Tang2, SyedMohammed Faizaan Zabiullah2 and Anthony Ocon4, 1Rochester Regional Health/Unity Hospital, Greece, NY,
2Rochester Regional Health, Rochester, NY, 3Rochester Regional Health/Unity Hospital, Rochester, NY, 4Rochester
Regional Health, Fairport, NY
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Background/Purpose: 14-3-3η protein may be elevated in the blood of inflammatory arthritis patients. It is a commercially
available novel biomarker used to aid in the diagnosis of rheumatoid arthritis (RA), in addition to rheumatoid factor (RF) and
anti-cyclic citrullinated peptide (anti-CCP), especially in seronegative patients. 14-3-3η is not routinely checked in all patients
with arthritis. We aim to see the positivity rate of the 14-3-3η in real-world patients with rheumatoid arthritis compared to
other arthritis.

Methods: A retrospective study was conducted via review of electronic medical records after approval by the institutional
review board. All patients with a result for the lab test of 14-3-3η in the last five years (March 2018 – February 2023) were
included. The data, including demographics, arthritis diagnosis, and relevant lab components, were compared.

Results: Three hundred and twenty-eight patients were tested for 14-3-3η, with 26 (8%) positive results. The mean age was
55 ± 15 years, with 72% female and 84% white. The characteristics of the patients with positive and negative 14-3-3η
results are summarized in Table 1. Eighty patients (24%) with positive results were diagnosed with RA, with 39 patients being
seropositive. The positivity rate of 14-3-3η was significantly higher in RA patients than other arthritis (14% vs. 6%, p=0.048).
Other diagnoses with positive values included undifferentiated arthritis (n=14) and reactive arthritis (n=1). No patients with

Table 1: Distribution of the positive and negative 14-3-3η result

4164



psoriatic arthritis had positive values. The mean value for 14-3-3η in RA patients was 6.2 ± 7.6 compared to 1.3 ± 2.1 in
non-RA patients (p=0.06; reference range 0.2 ng/ml - >20 ng/ml). In the patients with RA, RF was positive in 44%, anti-
CCP positive in 19%, and both were positive in 14%, and antinuclear antibody was positive in 25%. The positivity rate of
14-3-3η was numerically higher in seropositive RA compared to those with seronegative RA (18% vs. 10%, p=0.343). The
mean value for 14-3-3η in seropositive RA was 8.1 ± 8.8 compared to 1.3 ± 1.5 in seronegative (p=0.09). Logistic regres-
sion showed no association between 14-3-3η positivity with age, sex, erythrocyte sedimentation rate, C-reactive protein,
RF, or anti-CCP in patients with RA.

Conclusion: 14-3-3η protein is positive more often in patients with RA than in other causes of arthritis but is not exclusive to
RA. Although 14-3-3η has been thought to increase the sensitivity of diagnosis of seronegative patients, the positivity rate
was only 10% in our study. Further studies are needed to better understand its importance in seronegative patients.

Disclosure: R. Subedi: None; M. Jimenez Artiles: None; A. Al Najada: None; A. Misbah: None; Q. Wang: None;
A. Kusnik: None; Z. Tang: None; S. Zabiullah: None; A. Ocon: None.

Abstract Number: 2110

Rheumatoid Arthritis and Changes in Pulmonary Function Measures on
Spirometry in a Prospective Longitudinal Cohort of Smokers

Keigo Hayashi1, Gregory McDermott1, Pierre-Antoine Juge2, Matthew Moll1, Michael Cho1, Tracy J. Doyle1, Gregory
Kinney3, Danielle Sansone-Poe3, Kendra Young3, Paul Dellaripa4, Zachary Wallace5, Elizabeth Regan6, Gary
Hunninghake1, Edwin Silverman1, Samuel Ash1, Raul San Jose Estepar1, George Washko1 and Jeffrey Sparks7, 1Brigham
and Women’s Hospital, Boston, MA, 2Division of Rheumatology, Inflammation, and Immunity Brigham & Women’s
Hospital, Boston, MA, 3University of Colorado Denver, Denver, CO, 4Brigham and Women’s Hospital, Boston, MA,
5Massachusetts General Hospital, Newton, MA, 6National Jewish Health, Denver, CO, 7Division of Rheumatology,
Inflammation, and Immunity, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA
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Background/Purpose: Rheumatoid arthritis (RA) has known extra-articular manifestations that can result in restrictive and
obstructive patterns on pulmonary function measures, especially in smokers. However, investigations comparing RA and
non-RA for pulmonary function change have not been performed. In this study, we compared longitudinal spirometry mea-
sures between smokers with and without RA.

Methods: We analyzed longitudinal data from COPDGene, a multicenter prospective cohort of smokers with at least
10 pack-years. We investigated longitudinal pulmonary function measures in people with RA compared to non-RA compar-
ators and healthy non-smokers. Spirometry was conducted at baseline (2007-2011) and at a second visit 5 years later. RA
cases were identified by self-reported RA and DMARD use (PPV 88%); non-RA comparators reported no RA and no
DMARD use. The outcomes were the annual change in postbronchodilator percent predicted forced expiratory volume in
one second (%FEV1), percent predicted forced vital capacity (%FVC), and FEV1/FVC ratio. We compared these outcomes
between RA cases and non-RA comparators using linear regression, adjusted for age, sex, BMI, smoking status (current/
past), pack-years, baseline spirometry results, and inhaled/systemic medication use for obstructive lung diseases. An
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additional analysis used inverse probability of censoring weighting (IPCW) to account for possible differential censoring,
defined by drop-out or death before the follow-up visit was due. We also stratified the analysis by the presence of obstructive
pattern (FEV1/FVC< 0.7) at baseline.

Results:We analyzed 45 RA smoker cases and 5175 non-RA smoker comparators with available follow-up spirometry data
(Table 1). The mean %FEV1 at baseline was 77% in RA cases and 80% in non-RA comparators. The mean change in %
FEV1 from baseline to the 5-year follow-up was +1.8% in RA cases and -2.3% in non-RA comparators. Proportions of each
group with improved, stable, and declined %FEV1 are shown in Figure 1. In the multivariable linear regression models, both
%FEV1 and FEV1/FVC showed significantly less decline in RA cases compared to non-RA comparators (%FEV1: β 0.68,
p=0.026; FEV1/FVC: β 0.52, p=0.002; Table 2). This result was more prominent in participants with obstructive pattern at
baseline (RA vs. non-RA: %FEV1: β 1.17, p=0.0025; FEV1/FVC: β 1.73, p< 0.001). There was no significant difference in
the annual change in %FVC between the two groups. Results were similar after accounting for possible differential loss to
follow-up or death.

Table 1. Baseline characteristics of RA cases, non-RA comparators and healthy non-smokers (n=5220)

Figure 1. Proportions of each group with improved, stable, and declined %FEV1 among RA smoker cases (n=45) and non-RA smoker compara-
tors (n=5175).
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Conclusion: In this first comparative study among smokers to examine longitudinal pulmonary function in RA, RA cases
were less likely to have %FEV1 and FEV1/FVC declines than non-RA comparators. Results were strongest among RA cases
with baseline obstructive defect and not explained by differences in smoking, suggesting that RA with obstruction may be a
unique phenotype. Further studies are needed to replicate with larger sample size and to examine mechanisms and potential
for reversibility related to systemic inflammation, autoimmunity, and RA treatment.

Disclosure: K. Hayashi: None; G. McDermott: None; P. Juge: None; M. Moll: Bayer, 5; M. Cho: Bayer,
5, GlaxoSmithKlein(GSK), 5; T. Doyle: None; G. Kinney: None; D. Sansone-Poe: None; K. Young: None;
P. Dellaripa: None; Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis,
1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2; E. Regan: None;G. Hunninghake: Boehringer-Ingelheim,
2, Chugai Pharamaceuticals, 2, Gerson Lehrman Group, 2; E. Silverman: Bayer, 5; S. Ash: Boehringer-Ingelheim,
5, Quantitative Imaging Solutions, 8, 10, Verona Pharmaceuticals, 1; R. San Jose Estepar: Boehringer-Ingelheim,
5, Chiesi, 6, Imbio, 9, Insmed, 5, Leuko Labs, 2, Lung Biotechnology, 5;G.Washko: Boehringer-Ingelheim, 5, Janssen,
2, Novartis, 2, Pulmonx, 2, Quantitative Imaging Solutions, 8, Vertex, 2; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer
Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2.

Table 2. Results from the linear regression of annual change of measures in pulmonary function test (PFT), comparing RA smoker cases vs. non-
RA smoker comparators.
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Self-reported Methotrexate Adherence Underestimates Biochemical
Adherence: Results from the Methotrexate Use Improvement in
Rheumatoid Arthritis Using Biomarker Feedback Trial

James Bluett1, Kimme Hyrich2, Brian Keevil3, Patty Doran4 and Anne Barton5, 1University of Manchester, Manchester,
United Kingdom, 2Versus Arthritis Centre for Epidemiology, Centre for Musculoskeletal Research, The University of
Manchester, Manchester, United Kingdom, 3Department of Clinical Biochemistry, Manchester University NHS
Foundation Trust, Manchester Academic Health Science Centre, Manchester, United Kingdom, 4School of Social
Sciences, The University of Manchester, Manchester, United Kingdom, 5Versus Arthritis Centre for Genetics and
Genomics, Centre for Musculoskeletal Research, The University of Manchester, Manchester, United Kingdom
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Background/Purpose: Methotrexate (MTX) adherence is suboptimal and is associated with disease flare, DAS-28
response, radiographic damage and healthcare costs. Adherence can be measured using self-reported questionnaires
such as the validated Medication Adherence Report Scale (MARS-5). Often the prescriber is blinded to patient non-
adherence and self-reported adherence may be an underestimate. Our group has previously developed a sensitive bio-
chemical assay for the detection of MTX adherence, The Methotrexate use Improvement in Rheumatoid Arthritis using Bio-
marker Feedback (MIRA) is a feasibility trial designed to assess the feasibility of a randomised controlled trial of MTX
biochemical adherence biofeedback. Here we investigate the agreement between self-reported and biochemical
adherence.

Figure 1. Trial Flow Chart

Table 1. Baseline clinico-demographics.
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Methods: MIRA is a prospective multi-centre randomised controlled trial investigating the feasibility of a fully powered ran-
domised controlled trial to examine if a biochemical adherence guided intervention is superior to standard clinical care in
RA patients. All analyses are exploratory in nature. RA patients prescribed oral MTX for ≥ two years were randomised 1:1
to receive biochemical adherence biofeedback or control (figure 1). Clinico-demographics, biochemical MTX adherence,
MARS-5 and DAS-28 were measured at baseline and three months. Self-reported MARS-5 adherence was dichotomised
and agreement with biochemical adherence analysed using Cohen’s Kappa.

Results: 57 participants were recruited, withdrawal rate was 14% and reasons given were intercurrent illness, lost contact,
withdrawn consent and one patient died during follow-up leaving full outcome data available for 49 participants. Baseline
clinico-demographics were similar in control and intervention cohorts (Table 1).

Biochemical adherence worsened in the control cohort and improved in the intervention cohort (83 to 70%, 85 to 92%
respectively) whilst change in DAS(CRP)-28 worsened in the control cohort and improved in the intervention cohort (-0.04
STD 1.26 and 0.38 STD 0.78 respectively). Self-reported and biochemical adherence demonstrated fair agreement
(κ=0.24) at baseline but poor (κ=0.09) at follow-up (Table 2).

Conclusion: The MIRA trial has shown early evidence of biofeedback improving MTX biochemical adherence and DAS-28
compared to control. Poor agreement between self-reported and biochemical adherence suggests biochemical adherence
may be a more clinically useful measure of adherence.

Disclosure: J. Bluett: Fresenius Kabi, 12, Travel/conference fees, Pfizer, 5; K. Hyrich: Abbvie, 6, Bristol-Myers
Squibb(BMS), 5, Pfizer, 5; B. Keevil: None; P. Doran: None; A. Barton: Bristol-Myers Squibb(BMS), 5, Pfizer, 5.

Abstract Number: 2112

Physical Activity in a Cohort of Patients with Rheumatoid Arthritis

Patricia Dominguez Leiva1, Joan Manuel Dapeña1, Juan Manuel Bande1, Maria Alejandra Medina1, José caracciolo1,
Diana Klajn1, Julieta Morbiducci2, Anastasia Secco3, Julia Sosa4, María Paula Kohan4, Dora Pereira5 and Silvia
Papasidero1, 1Hospital General de Agudos Dr. Enrique Tornú, Buenos Aires, Argentina, 2Hospital General de Agudos
Bernardino Rivadavia, Ciudad Aut�onoma de Buenos Aires, Buenos Aires, Argentina, 3Hospital General de Agudos
Bernardino Rivadavia, Ciudad Aut�onoma de Buenos Aires, CABA, Argentina, 4Hospital Raúl F. Larcade, Provincia de
Buenos Aires, Buenos Aires, Argentina, 5Instituto Raquis, La Plata, Argentina

Table 2. Biochemical and self-reported adherence at baseline and follow-up
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Background/Purpose: Physical activity has numerous benefits for Rheumatoid Arthritis (RA) patients such as reducing
symptoms like fatigue and pain and improving physical function. The International Physical Activity Questionnaire - Short
Form (IPAQ-SF) is a widely used self-administered questionnaire consisting of seven items that measures physical activity
levels in minutes and metabolic equivalents (METs) over the previous week. The aim of this study was to evaluate physical
activity levels in RA patients and explore potential associations with patient characteristics, disease activity, functional
capacity, quality of life, anxiety, depression, and treatment.

Methods:Multicenter, analytical, observational, cross-sectional study. Patients ≥ 18 years old with a diagnosis of RA (ACR-
EULAR 2010) were included. Sociodemographic data, habits, comorbidities, body mass index (BMI), RA characteristics,
Clinimetrics measures and treatment were collected. In addition, participant’s physical activity levels were assessed using
the IPAQ-SF. Statistical analysis:Descriptive statistics. The results of IPAQ-SF were compared according to patient char-
acteristics, disease activity, functional capacity, quality of life, anxiety, depressionand treatment by means of an appropriate
test: Student T-test, Wilcoxon, Pearson, ANOVA, or Spearman. Significance level was set at 0.05.

Results: A total of 101 patients from five centers were included. Patient characteristics are shown in Table 1. Results of clinical
measurements can be observed in Table 2 and RA treatment in the Figure.A total of 31% practiced sports, with a mean of
24 months (SD 8.5). The IPAQ-SF reported a median total physical activity of 1386 METs (IQR 594-3066), with an average fre-
quency of 7 days (IQR 3-7) and 119 minutes (SD 94.9) per week: 42% had low activity, 31%moderate, and 28% high. Median
sitting time was 4.4 hours per day (IQR 2-7). Total METs median was associated with higher education (p=0.008) and sports
practice (p< 0.0001). Correlation was negative with BMI (p=0.01), functional class (FC, p=0.002), P-VAS (p=0.008), PtGA-
VAS (p=0.01), fatigue VAS (p=0.02), DAS28 (p=0.009) and HAQ-A (p< 0.0001). Mean total MET was higher in patients who
didn’t required assistance in daily activities (p=0.0005). In addition, weekly physical activity minutes showed a negative

Table 1. Patient characteristics (N=101)
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association with PtGA-VAS (p=0.02). A higher minute mean was observed in those who practiced sports (p=0.0001), had no
comorbidities (p=0.04) and didn’t need assistance (p=0.01). Physical activity day mean was higher in non-smokers (p=0.02),
sports players (p=0.002), those with no erosive disease (p=0.002) and those with no need for assistance (p=0.001). High phys-
ical activity was linked to no comorbidities (p=0.02), sport practice (p< 0.001) and no assistance need (p=0.004). Patients with-
out corticosteroids (p=0.012) and no erosive disease (p=0.012) showed more moderate/high physical activity.

Conclusion: Fifty-eight percent of the patients had moderate/high physical activity, positively associated with sports, lower
RA activity and better function. Fewer comorbidities and glucocorticoid treatment were observed in this RA cohort.

Disclosure: P. Dominguez Leiva: None; J. Dapeña: None; J. Bande: None; M. Medina: None; J. caracciolo: None;
D. Klajn: None; J. Morbiducci: None; A. Secco: None; J. Sosa: None; M. Kohan: None; D. Pereira: None;
S. Papasidero: None.

Figure. Treatment of RA (N=101)

Table 2. Results of clinical measurements (N=101)
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Impact of Sociodemographic Factors on Efficacy and Safety of Tofacitinib
in Patients with Rheumatoid Arthritis: A Post Hoc Analysis of Phase
2/3/3b/4 Studies

Grace Wright1, Eduardo Mysler2, Kevin Roberts3, Lindsay Sweet4 and Ahmed Shelbaya5, 1Grace C Wright MD PC, New
York, NY, 2Organizacion Medica de Investigacion, Buenos Aires, Argentina, 3Pfizer Inc., Cambridge, MA, 4Pfizer Inc.,
Collegeville, PA, 5Pfizer Inc., New York, NY

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Sociodemographic factors can impact treatment response and safety outcomes in patients (pts)
with RA. Here, we explore the impact of sociodemographic index (SDI) on the efficacy and safety of tofacitinib and adalimu-
mab in pts with RA.
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Methods: This post hoc analysis used pooled data from Phase 2/3/3b/4 studies of pts with RA receiving tofacitinib 5 or
10 mg twice daily (BID), adalimumab 40 mg every 2 weeks, or placebo (PBO). At a country level, pts were stratified into
low, medium, or high SDI tertiles, defined as scores of ≤ 0.708, > 0.708 to ≤ 0.803, or > 0.803, respectively, using the
Global Burden of Disease 2010 criteria. Efficacy outcomes assessed at Month (M)3 included ACR20/50/70 responses
(odds ratios for active treatment vs PBO calculated via logistic regression models, by SDI tertile) and change from baseline
(Δ) for DAS in 28 joints, ESR (DAS28-4[ESR]; PBO-adjusted, assessed for active treatments via a mixed model of repeated
measures, by SDI tertile). Incidence rates (IRs; pts with first events/100 pt-years) for safety outcomes to M24 were calculated
for each treatment group, by SDI tertile.

Results: Of pts included (low SDI, N=1,969; medium SDI, N=1,538; high SDI, N=3,071), there was a higher percentage
aged > 50 years, located in North America, of ever smokers and prior biologic DMARD users, and RA duration was longer,
in the high vs low/medium SDI tertiles (Table 1). Across SDI tertiles, efficacy at M3 was generally greater with tofacitinib and
adalimumab vs PBO (Fig 1). Odds ratios vs PBO showed that ACR20/50/70 responses at M3 for tofacitinib and adalimumab
were generally numerically greatest in the high SDI tertile, but 95% confidence intervals (CIs) overlapped between tertiles (Fig
1a). PBO-adjusted ΔDAS28-4(ESR) at M3 was numerically greater in the high vs medium/low SDI tertile with tofacitinib and
adalimumab (Fig 1b). In the PBO group at M3, fewer pts in the high vs low SDI tertile achieved ACR20/50/70 (ACR20: 25.3%
[113/447] vs 35.1% [71/202]); similarly, mean ΔDAS28-4(ESR) was smaller in pts with high vs low SDI (-0.58 [N=406] vs
-1.17 [N=173]). Across treatments,IRs for safety outcomes were generally numerically greatest in the high SDI tertile, but
95% CIs overlapped between tertiles (Table 2).

Conclusion: Pts with RA responded better to active treatment vs PBO at M3, regardless of SDI. Across efficacy outcomes,
PBO-adjusted treatment responses were generally numerically greatest in the high SDI tertile; PBO responses were lowest
in this tertile. IRs of adverse events were generally numerically highest in the high SDI tertile, in all treatment groups. 95% CIs
overlapped for numerical differences between tertiles. Results were confounded by differences in baseline smoking status,
prior biologic DMARD use, concomitant medications, and RA duration between SDI tertiles. Data represent SDI at country
level, which does not account for within-country variation.
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Study sponsored by Pfizer. C Kinch, Pfizer, was involved in the conception/development of these analyses. G Schroeder,
Syneos Health (paid contractors of Pfizer), was involved in data collection/analysis/interpretation. Medical writing support
provided by L Hogarth, CMC Connect; funded by Pfizer.

Disclosure: G. Wright: AbbVie, 2, 6, Amgen, 2, 6, Association of Women in Rheumatology, 4, AstraZeneca, 2, 6, Bristol
Myers Squibb, 5, Eli Lilly, 2, 6, Gilead Sciences, 5, GSK, 2, 6, Janssen, 2, 5, 6, Novartis, 2, 6, Pfizer Inc, 2, 5, 6, UCB,
2, 6; E.Mysler: AbbVie, 1, 2, 6, Amgen, 6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb, 5, GSK, 2, 5, Janssen, 1, 5, 6, Lilly,
5, 6, Novartis, 5, Pfizer, 1, 2, 6, Roche, 5, Sandoz, 6; K. Roberts: Pfizer Inc, 3, 11; L. Sweet: Pfizer Inc, 3, 11;
A. Shelbaya: Pfizer Inc, 3, 11.
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Kidney Function
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Background/Purpose: Chronic kidney disease (CKD) is a common comorbidity of rheumatoid arthritis (RA) affecting
10-20% of patients. However, the influence of the longitudinal RA disease activity on the long-term prognosis of kidney func-
tion has not been thoroughly evaluated.

Methods:We conducted a longitudinal study using the prospective CorEvitas RA registry and included patients with eGFR
≧60 mL/min/1.73 m2 at baseline for whom kidney function was recorded at least twice from 2001 to 2022. The primary out-
come was eGFR change from the baseline visit; secondary outcome was development of CKD G3b or worse (eGFR < 45
mL/min/1.73 m2 for more than 3 months). The category of time-averaged Clinical Disease Activity Index (CDAI) until each
visit was an exposure of interest. We used all visit data in primary analyses, and data only from patient visits where time-
averaged CDAI was stable in one category from the baseline were used in secondary analyses. Multivariable mixed-effect
random intercept and slope model with the interaction term of time and time-averaged CDAI was used to evaluate the asso-
ciation between CDAI categories and changes in the slope of eGFR. We adjusted for baseline variables including age, sex,
race, eGFR, RF/CCP, and secondary Sjogren’s syndrome. Body mass index, smoking status, modified Health Assessment
Questionnaire, C-reactive protein, comorbidities, and the use of medications (non-steroidal anti-inflammatory drugs, gluco-
corticoids, and each of disease-modifying antirheumatic drugs) were included as time-varying covariates. Kaplan-Meier
curves and multivariable Cox proportional hazard models were used to evaluate the hazard ratio (HR) of time-averaged CDAI
categories for the development of CKD G3b or worse renal function. We adjusted for baseline covariates in the survival
analyses.

Results: We included 31,129 patients with 234,973 visits in the analyses. The mean (standard deviation) age was 57.3
(12.9) years, and 23,758 (76.3%) were female with a median follow-up of 3.5 years. The mean baseline eGFR was 90.2
ml/min/1.73 m2 (Table 1). The mixed-effect model showed that the annual eGFR decline was -0.855 mL/min/1.73 m2 in
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RA remission. Patients with low, moderate, and high disease activity had additional -0.070, -0.150, and -0.168 ml/min/1.73
m2 declines annually vs. patients in remission. Secondary analyses revealed larger differences in the eGFR slopes between
time-averaged CDAI categories (Table 2). Kaplan-Meier curve showed RA patients with higher disease activity developed
more CKD G3b (Figure 1). Adjusted HRs (95%CI) were 1.12 (0.77-1.63) in low, 1.47 (1.00-2.20) in moderate, and 1.84
(1.11-3.05) in high disease activity patients for CKDG3b.
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Conclusion: After adjusting for potential confounders, RA patients with higher disease activity had a larger decline in eGFR
and developed clinically significant CKD more frequently. This study suggests that controlling the disease activity of RA may
potentially improve renal prognosis.
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease characterized by an unpredictable prognosis
and increased mortality risk. Although the role of genetics in RA mortality remains undefined, this study aimed to investigate
the clinical and genetic contributions to radiographic damage and mortality in female RA patients.
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Methods: The Korean patients with RA were recruited from a prospective BAE RA cohort at Hanyang University Hospital for
Rheumatic Diseases since 2001. Baseline demographics, clinical features, autoantibodies profiles, and radiologic damage
were collected. All patients were genotyped using four-digit HLA–DRB1 typing and genome-wide association study
(GWAS). Weighted genetic risk score (wGRS) was calculated from 100 well-validated non-HLA SNPs and HLA–DRB1 hap-
lotypes in amino acid positions 11, 13, 71, and 74. Individual wGRS was tested for associations with clinical features, and
radiologic damage by using multivariable regression. Cox proportional hazards models were used to examine the associa-
tions with wGRS and mortality.

Results: A total of 1,788 female patients were genotyped and included in the analysis. Mortality data were obtained from
registered death records provided by Statistics Korea for the period between 2001 and 2018, with 175 deaths reported dur-
ing this observation period. Multivariable linear regression analysis was employed to assess the independent effects of
genetic risk load on radiographic damage and mortality, irrespective of age and disease duration. The analysis revealed a
significant association between ever-smokers and high wGRSwith increased radiographic damage. Moreover, patients with
erosive RA exhibited a higher incidence risk of all-cause mortality, even after adjusting for age, smoking status, and disease
duration.

Conclusion: The findings of this study demonstrate that genetic risk load, which implicates pathogenesis, could serve as a
predictor of a poor clinical course in female patients with RA. These results emphasize the importance of considering genetic
factors in assessing the prognosis and mortality risk in RA patients.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are known to have an increased risk of tuberculosis, particu-
larly in association with the use of biologic disease-modifying anti-rheumatic drugs (bDMARD) including tumor necrosis
factor-α (TNF-α) inhibitors. Korea is a country with a intermediate risk of tuberculosis, and large-scale studies on the risk of
tuberculosis in patients with RA in Korea are still lacking. Our study aimed to identify the risk of tuberculosis in patients with
RA compared to the general population in a large population-based cohort, and to identify factors associated with the risk of
tuberculosis in patients with RA.
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Methods: Among patients diagnosed with RA between 2010 and 2017, patients who had undergone a national health exam-
ination within two years prior to RA diagnosis were included in the study (n = 59,577). Control group included age- and sex-
matched non-RA controls who received a health check-up at the same time as RA patients (n = 297,885). The primary out-
come of the study was incident tuberculosis, which was defined by an ICD-10 code and enrollment in the rare intractable dis-
ease program. Kaplan-Meier curves and Cox proportional hazards regression analysis were used for the analysis

Results: During a mean follow-up period of 4.5 ± 2.2 years, 979 subjects in the control group and 619 patients in the RA
group developed tuberculosis. Patients with RA had a 3-fold higher risk of tuberculosis than age- and sex-matched non-
RA controls (adjusted hazard ratio [aHR] 3.02, 95% confidence interval [CI] 2.73–3.35). The association between RA and
tuberculosis was more prominent in young adults aged 20-39 years. Using the control group as the reference, the aHR of
tuberculosis in bDMARD-naïve patients with RA was 2.87 (95% CI 2.58–3.19), and the aHR of tuberculosis in bDMARD-
exposed patients with RA was 4.97 (95% CI 3.92–6.29). In patients with RA, male sex, advanced age, underweight, diabe-
tes, hypertension, airway disease, and bDMARD exposure were associated with an increased risk of tuberculosis.

Conclusion: In a nationwide population-based cohort in Korea with a intermediate risk of tuberculosis, patients with RA had
a three-fold higher risk of tuberculosis than age- and sex-matched controls, and even bDMARD-naïve patients had a higher
risk of tuberculosis than the general population. Even in patients who do not use bDMARDs, if suspicious symptoms occur,
the possibility of tuberculosis should be considered.
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Background/Purpose: Frailty is established as an important predictor of mortality in the general population.1Rheumatoid
arthritis (RA) is associated with higher rates of frailty than the general population,2 yet how frailty impacts important outcomes
in RA, such as mortality, is less well understood. We sought to evaluate the relationship between frailty and mortality in a
cohort of Veterans with RA.

Methods: Data were obtained from the Veterans Affairs Rheumatoid Arthritis (VARA) Registry from 1/2003 through
12/2021. The VA Frailty Index(VA-FI) is a validated deficit accumulation index based on 31 health deficits mapped from
>6000 diagnostic codes found in administrative claims and electronic health records of Veterans. The VA-FI was calculated
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for each participant at baseline using diagnostic codes with a 3-year look-back period. The VA-FI scores were categorized
as robust, pre-frail and frail based on established cutoffs. Death data were obtained from the VA Corporate Data Warehouse
vital statistics records. Cox proportional hazard regression models were used to evaluate the relationship between baseline
frailty and mortality controlling for baseline age, sex, race, body mass index, anti-cyclic citrullinated peptide (CCP) status, RA
disease duration, smoking status, rheumatic disease comorbidity index, use of prednisone, conventional synthetic disease
modifying anti-rheumatic drugs (DMARDs) and biologic DMARDs.

Results: 3,007 Veterans were studied with a mean age of 64.4±11.1 years and 85% were male (Table 1). Over 16,515
person-years of follow-up, 43% (N=1,293) Veterans died. Those who died were older (68.9 vs. 61.0 years), more likely to
be male (95% vs. 82%) and had higher rates of high disease activity (21% vs 12%, respectively). Those who died also had
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higher prevalence of baseline pre-frailty and frailty compared to those who did not die (40% vs. 34% and 38 vs. 30%,
respectively). In multivariable models, pre-frailty and frailty were independently associated with a higher risk of death(HR
1.43 [95%CI 1.22-1.69] and 1.90 [95%CI 1.56-2.30], respectively) (Table 2).

Conclusion: Higher baseline frailty is independently associated with an increased risk of death in Veterans with RA. The VA-
FI may serve as a tool to aid in early recognition of frailty in people with RA. Further research is necessary regarding the appli-
cability of these findings in informing prognostication and RA disease interventions in vulnerable adults.
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Background/Purpose: Cardiovascular disease (CVD) is the most common cause of death among patients with RA. Prior
research found a higher rate of CVD events associated with disability among patients with RA. There is insufficient data how-
ever on disease activity and duration in this population, and the impact of new-onset disability is unknown. We need to
understand these factors to develop sufficient preventive measures for patients with RA and disability. We hypothesize that

Table 1. Baseline characteristics of patients with rheumatoid arthritis younger than age 65, overall and by disability status*.
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among patients with RA younger than 65 years of age, new-onset disability is associated with a higher risk for CVD, and the
primary contributing factors include traditional risk factors, disease characteristics, and medications.

Methods: This retrospective cohort study using the CorEvitas RA registry included patients age < 65 years who were work-
ing as of registry enrollment and had no history of CVD (MI, CAD, CVA, TIA, or PAD). The exposure was new-onset disability
defined as a change from working to disabled while < 65 years or to retired while < 60 years. The comparator group was
patients consistently working who were age- and sex-matched in a 4:1 ratio to the newly disabled. Demographics, comor-
bidities, RA-specific variables, and medications at baseline (time of onset of disability or enrollment for matched controls)
were analyzed using descriptive statistics. Incidence rates of CVD for each group were calculated using Poisson regression.
We built sequential Cox proportional hazards models with age as the time axis to identify the factors that best explained the
excess CVD risk associated with disability among patients with RA. We selected covariates based on the association with
CV risk or new-onset disability in the univariate analysis.One set of models used all factors at baseline; a second
set allowed for time-varying covariates.

Results: 8370 patients were included (1674 in the disabled group and 6696 in the working group) with an overall mean age
of 53 years and 80.7% female (Table 1). Mean follow-up was 10 years. Almost half (46%) of the disabled group reported
depression compared to 9.14% in the working group (p < 0.001). The age and sex-adjusted incidence rate of CV events
was 5.40 (95% CI 3.88, 7.52) events per 1000 person-years in the disabled group and 2.17 (95% CI 1.68, 2.80) in the
non-disabled group (p < 0.001). The hazard ratio (HR) for CVD associated with disability was 2.32 (95% CI 1.52, 3.53) in
the age- and sex-adjusted model, 1.78 (95% CI 1.09, 2.91) in the fixed covariate model, and 1.86 (95% CI 1.12, 3.08) in
the time-varying model (Table 2). No model fully explained the excess risk for CVD in the disabled population as a significant
association persisted despite multivariate adjustment.

Table 2. Hazard ratio (HR) for cardiovascular disease event among RA patients with and without disability. Univariate and multivariable-adjusted
Cox proportional hazards models with fixed and time-varying covariates shown.
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Conclusion: Patients younger than 65 with RA who experience new-onset disability are at significantly higher risk for CVD
compared to age- and sex-matched non-disabled patients with RA. This excess risk is partially explained by traditional risk
factors, reduced physical function, and medications, but much of the risk remains unexplained. This is likely due to unmea-
sured variables, such as social determinants of health and related health behaviors. We thus need to examine how a holistic
approach in patient care may mitigate this excess CVD risk in RA patients with disability.

Disclosure: R. Spandorfer: None; K. Kane: None; G. Reed: CorEvitas, LLC, 2, Corrona Research Foundation, 2;
D. Pappas: AbbVie, 2, 6, CorEvitas, LLC, 3, 8, 11, Corrona Research Foundation, 4, Novartis, 6, Roche Hellas, 2, 6,
Sanofi, 1, 6; J. Kremer: CorEvitas, 2, 8; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb, 2, 5, CorEvitas,
2, 5, Eli Lilly and Company, 2, 5, Janssen, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5;
I. Navarro-Mill�an: None.

Abstract Number: 2119

Serum Alarmin Concentrations and Risk of Incident Major Adverse
Cardiovascular Events and Heart Failure in a Multicenter, Prospective
Rheumatoid Arthritis Cohort

Tate Johnson1, Yangyuna Yang1, Punyasha Roul1, Michael Duryee1, Carlos Hunter1, Joshua Baker2, Brian Sauer3, Grant
Cannon4, Amy Joseph5, K Wysham6, Aleksander Lenert7, Geoffrey Thiele1, Jill Poole1, Ted R Mikuls8 and Bryant England1,
1University of Nebraska Medical Center, Omaha, NE, 2University of Pennsylvania, Philadelphia, PA, 3Salt Lake City
VA/University of Utah, Salt Lake City, UT, 4University of Utah and Salt Lake City VA, Salt Lake City, UT, 5Washington
University / St. Louis VA, St. Louis, MO, 6VA Puget Sound/University of Washington, Seattle, WA, 7University of Iowa, Iowa
City, IA, 8Division of Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Alarmins are endogenous cytokines released following cellular damage and physiologic stress to
promote homeostasis through tissue inflammation, remodeling, and fibrosis. Alarmins may facilitate maladaptive responses
that play a role in the development of chronic inflammatory diseases, including RA (Ebina-Shibuya R, Nat Rev Immunol

Table 1. Association of serum alarmins with prevalent cardiovascular disease
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2023). Whereas studies have implicated alarmins in cardiovascular disease (CVD) pathogenesis, it is unknown whether they
may serve as a marker of CVD risk in RA. We examined associations of serum alarmin concentrations with CVD in a pro-
spective RA cohort.

Methods: In a multicenter, prospective cohort of US Veterans with RA, we identified MACE (myocardial infarction, coronary
revascularization, stroke, or CVD-related death) and heart failure (HF) hospitalizations before and after registry enrollment
using validated administrative algorithms in linked VA, Medicare, and National Death Index data. From banked serum at reg-
istry enrollment, we measured the alarmins IL-25, IL-33, and thymic stromal lymphopoietin (TSLP) using U-PLEX immunoas-
say (Meso Scale Discovery). Given their distributions, IL-33 and TSLP concentrations were log-transformed and
standardized (per 1 SD).Detectable IL-25 was categorized into tertiles (undetectable values as referent). Cross-sectional
associations of alarmin concentrations with prevalent CVD were examined in multivariable logistic regression models. We
then followed participants without prevalent CVD from registry enrollment to incident MACE, HF hospitalization, death, or
end of study (12/2020). Associations of circulating alarmin concentrations with incident CVD events were tested in multivar-
iable Cox regression models, adjusting for age, sex, race/ethnicity, smoking status, body mass index, DAS28, hypertension,
diabetes, lung disease, LDL cholesterol, statin use, NSAID use, and aspirin use.

Results: Among 2,528 patients (mean age 64 years, 88% male, mean DAS28 3.6), 505 (20.0%) patients had prevalent
MACE or HF. We observed CVD outcomes in 414 (20.5%) of the remaining 2,023 patients over a mean follow up of
7.3 years. After multivariable adjustment, IL-33, but not TSLP or IL-25, concentrations were associated with an increased
odds of prevalent CVD (Table 1; aOR 1.29 [1.04-1.60] per 1 SD increase) and MACE (aOR 1.32 [1.04-1.68]). For incident

Figure 1. Association of serum alarmins with incident cardiovascular disease
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disease, TSLP concentrations were most strongly associated with CVD risk (Figure 1; aHR 1.26, [1.06-1.50]), which was
driven by its association with stroke (aHR 1.61 [1.26-2.06]) and MACE (aHR 1.22 [1.03-1.20]). A trend toward an inverse
association between IL-33 and HF was observed, otherwise no associations were seen between IL-33 or IL-25 with incident
CVD in fully adjusted models.

Conclusion: In this large, multicenter, prospective RA cohort, serum IL-33 concentration was independently associated
with prevalent CVD, whereas TSLP concentration was associated with incident CVD, particularly stroke and MACE. These
findings suggest that alterations in endogenous alarmins occurring in RA may contribute to RA-associated CVD risk. Further
study is warranted to determine whether serum alarmins can improve CVD risk stratification in RA.
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Background/Purpose: How interstitial lung disease (ILD) and airway disease (AD) independently affect the clinical course of
rheumatoid arthritis (RA) is unclear since previous studies conflated ILD and AD. We aimed to clarify the effects of ILD, AD,
and their combination on RA disease activity and infections.

Methods: RA patients at our facilities during 2011 and 2021 that had chest computed tomography (CT) scans were inves-
tigated retrospectively. Baseline was defined as ’time of first CT scan’, and final observation as ’last visit’. Two experienced
radiologists evaluated CT findings. We excluded patients with incomplete evaluation of ILD/AD in CT scans. The study pri-
mary outcome was development of infection requiring hospitalization, while the secondary was RA disease activity at final
observation. We compared patients with and without ILD, and with and without AD. To identify factors associated with RA
disease activity or infections, multivariate analyses were performed.

Results:We enrolled 569 patients (75.7% female, mean: age 60.9 yrs, observation period 73.9 mo.), including 125 (22.0%)
with ILD, 171 (30.1%) AD, and 76 (13.4%) both (Figure 1).

At baseline, ILD+ and AD+ patients were older significantly than ILD– and AD– patients. ILD+ patients received significantly
less methotrexate (MTX) than ILD– patients, while treatments for AD+ and AD– patients were comparable. RA disease activ-
ity was similar among groups.
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At final observation, ILD+ and AD+ patients had significantly higher Disease Activity Score 28 based on C-reactive protein
(DAS28-CRP) (mean 2.4 vs. 2.1 and 2.3 vs. 2.1) and Simplified Disease Activity Index (SDAI) (mean 7.6 vs. 5.8 and 7.4
vs. 5.6) than ILD– and AD– patients. ILD+ patients received significantly less MTX but more glucocorticoids than ILD–
patients. ILD+AD+ patients had higher RA activity than the other groups.

Analysis of covariance revealed significant association between DAS28-CRP and ILD [F(1,155) = 7.248], but not AD or their
interaction. Similar results were found for SDAI. Kaplan-Meier analysis with log-rank tests revealed significantly lower
infection-free rate in ILD+ and AD+ than ILD– and AD– patients. In ILD+ patients, the rate decreased prominently after
50 months. The infection-free rate was lower in ILD+AD+ patients than the other groups (Figure 2).

Cox regression analysis revealed significant association between infections and AD (hazard ratio [HR] 1.970, 95% confi-
dence interval [CI] 1.065-3.646), but not ILD or their interaction. Cox regression analysis with time-dependent covariates,
categorizing ILD into >50 and ≤50 months, showed significant association between infections and ILD >50 months
(HR 3.702, 95% CI 1.637-8.372) and AD (HR 1.744, 95% CI 1.054-2.885), but not ILD ≤50 months.

Schematic representation of the cohort

Cumulative rate of total infectious events
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Conclusion: Disease activity of RA was independently associated with ILD but not AD, suggesting an impact of reduced
MTX in ILD. Risks of developing infections included ILD after 50 months and AD, both independently. The ILD+AD+ group
showed higher RA activity and a greater susceptibility to infection than the other groups. Careful detection of ILD and AD,
along with implementation of safe and effective alternative treatments, is necessary.

Disclosure: M. Yoshida: None; t. Zoshima: None; I. Mizushima: None; M. Kawano: None.
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Background/Purpose: Anti-cyclic citrullinated peptide antibody (anti-CCP Ab) positivity is closely associated with bone
destruction in rheumatoid arthritis (RA) patients, but the correlation between the Ab titer and disease activity is poor. On
the other hand, anti-mutated citrullinated vimentin (MCV) Ab, a subset of anti-citrullinated protein/peptide Abs (ACPA), have
been suggested to be pathogenic in animal model (Harre U, et al, J Clin Invest, 2012) and an association between negative
conversion of this Ab and radiographic remission has been reported in RA patients (Kastbom A, et al. Ann Rheum Dis, 2016).
In this study, we aimed to determine the association of negative seroconversion of anti-CCP and MCV Abs with clinical and
functional remission of RA.

Methods: Four-hundred and thirty-nine RA patients (female 74.9%, mean age 62.1 years old, and disease duration
8.1 years) who are followed up in our hospital and had anti-CCP and MCV Abs measured sequentially for more than 2 years
were enrolled. Both Ab titers were measured using ELISA and the association of negative conversions of these Abs with clin-
ical disease activity was investigated.

Results: 1) There were 12 cases (2.8%) with anti-CCP Ab (cut off 4.5 U/mL) and 57 cases (13.0%) with anti-MCV Abs (cut
off 20 IU/mL) those had negative conversion at least once during the course. Whereas negative conversion of anti-CCP Abs
was not observed in patients with titers >36.2 U/mL (approximately 8 times of the upper limit of normal) at the first determi-
nation, anti-MCV Abs with high titers >35 times of the upper limit of normal decreased to negative. There were cases in
which high anti-MCV Ab titer (=719.6 IU/mL) turned to negative in 1 year. In the anti-MCV Ab negative conversion cases,
24.6% of cases with high anti-CCP Ab titers (≧100 U/mL) were also included. 2) In anti-MCV Ab negative conversion cases,
disease activity score-ESR (DAS28-ESR) (3.21 vs. 2.44, P< 0.001), simplified disease activity index (7.89 vs.4.29,
P< 0.001), and health assessment questionnaire score (0.62 vs.0.49, P< 0.001) were significantly decreased after negative
conversion. However, similar changes were not observed in anti-CCP Ab negative conversion cases. 3) Clinical remission
using DAS28-ESR was more frequently achieved after negative conversion of anti-MCV Ab than of anti-CCP Ab (67.9
vs. 33.3%, P=0.046). In cases with low disease activity or higher, clinical remission rate was also significantly higher in
anti-MCV Ab negative conversion than in anti-CCP Ab negative conversion cases (58.9 vs. 14.3%, P=0.045).
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Conclusion: Unlike anti-CCP Ab, negative conversion of anti-MCV Ab was associated with clinical remission. "Immunolog-
ical remission" with anti-MCV Abs may have clinical implications in RA patients.

Disclosure: T. Fujii: AbbVie/Abbott, 5, 6, Asahi-Kasei, 5, 6, Astellas, 5, 6, Boehringer-Ingelheim, 5, 6, Chugai, 5, 6,
Eisai, 5, 6, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK), 5, 6, Janssen, 5, 6, Mitsubishi Tanabe, 5, 6, Ono, 5, 6, Pfizer, 5, 6,
UCB, 5, 6; K. Tanaka: None; R. Matsumiya: None; K. Tabata: None; S. Iwata: None.
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Background/Purpose: The risk of mortality is increased in patients with RA compared to the general population. Different
non-invasive surrogate markers of atherosclerosis have been implemented to identify RA patients who are at high risk of car-
diovascular (CV) disease.

In the present study, we aimed to establish the predictive capacity of the following surrogate markers: Coronary calcium
(CAC) and carotid pulse wave velocity (PWV) to predict CV events and all-cause mortality in a cohort of RA patients prospec-
tively followed.

Methods:We conducted a prospective longitudinal study that included 126 patients with RA. The patients were recruited in
2011 and followed-up for 10 years. All patients had undergone baseline CAC score, and carotid PWV by US. Multivariate
Cox regression analysis was performed to identify the predictive ability of these surrogate markers for CV events and all-
cause mortality.

Results: A total of 126 patients were included, 92 women (73%), with a mean age of 59±10 years. The main baseline char-
acteristics, CV risk factors, disease activity data and treatments are detailed in Table 1, as well as the baseline parameters
that showed statistically significant association with mortality and CV events. After a follow-up of 14,479 person-months,
there were 15 deaths and 24 cardiovascular events in 18 patients. The main causes of mortality were infections (n=7,
46.7%) and neoplasms (n=5, 33.3%). In univariate analysis, CAC values above 400 Agatston units were associated with a
statistically significant increased risk of overall mortality (HR 5.13 (1.03-25.41 95% CI), p=0.045) (Table 2). However, in mul-
tivariate analysis adjusted for classical CV risk factors, the results obtained were not statistically significant. Increasing CAC
value as a continuous variable was significantly associated with an increased risk of cardiovascular event in both univariate

4189



(HR 1.002 (1.0008-1.003 95%CI), p=0.001) and multivariate (HR 1.002 (1.0004- 1.003), p=0.011) analyses. The increase in
carotid arterial stiffness value measured by PWV was statistically significantly related to overall mortality in the univariate anal-
ysis. The same was observed when categorizing this variable, as values higher than 10 m/s in the univariate analysis were
statistically associated with overall mortality. However, this relationship did not maintain in the multivariate analysis, nor could
it be demonstrated for CV events.

Table 1. Baseline characteristics of a cohort of 126 arthritis patients without previous cardiovascular events.

Table 2. Cox regression analysis hazard ratios for death of any cause and cardiovascular events of non-invasive surrogate markers of atheroscle-
rosis.
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Conclusion: CAC measurement in RA patients is predictive of CV events. In our cohort of 126 RA patients, increased PWV
values did not correlate with overall mortality or CVD after 10 years of follow-up.

Disclosure: C. Corrales Selaya: None; N. Vegas Revenga: None; J. Parra: None; V. Portilla: None; R. Blanco: Abb-
Vie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer,
2, 6, Roche, 5, 6, Sanofi, 6; M. Gonzalez-Gay: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Pfizer, 5, 6; I. Ferraz Amaro: Abb-
Vie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; A. Corrales: None.
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Background/Purpose: Trabecular bone score (TBS) of lumbar spine is a dual X-ray densitometry (DXA)-based tool to eval-
uate bone microarchitecture, providing information on bone quality in metabolic bone diseases. The aim of this study is to
assess whether TBS provides additional benefit to Fracture Risk Assessment (FRAX) tool to predict fractures in rheumatoid
arthritis (RA) patients.

Comparison between ROC curves: TBS-FRAX vs. FRAX, p=0.42; TBS-FRAX vs. FRAX-no BMD, p=0.86; FRAX vs. FRAX-no BMD, p=0.24.
Abbreviations: Receiver operating characteristic (ROC); Fracture Risk Assessment (FRAX); Trabecular bone score (TBS); bone mineral den-
sity (BMD).
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Methods: This is a retrospective study enrolling RA patients who fulfilled ACR/EULAR 2010 criteria from September 2014 to
April 2021. We recruited participants aged between 40-90 and excluded those with malignancy. At enrollment, we mea-
sured bone mineral density (BMD) by Dual X-ray densitometry (DXA) at hip and lumbar spine, and assessed TBS at the lum-
bar spine. The 10-year risk of major osteoporotic fractures and TBS-adjusted risks were calculated on the FRAX website
(https://frax.shef.ac.uk/tbs/index.aspx), and the FRAX scores were adjusted by glucocorticoid dose. In current studies,
three FRAXmodels were evaluated, including conventional FRAX score, FRAX adjusted by TBS (TBS-FRAX) and FRAX with-
out input of BMD (FRAX-noBMD). All patients were followed for at least three years to monitor fractures. We defined preva-
lent vertebral fracture by the morphometric change of vertebral bodies on the X-rays at baselines, according to Genant’s
semiquantitative assessment. New fracture was defined by any clinical fragility fractures by medical records or vertebral
body morphometrical changes after comparing baseline and final X-ray images by independent radiologists. Receiver oper-
ating characteristic (ROC) curves were illustrated to compare prediction models.

Results: Fifty-three RA participants were enrolled in current study, with a mean age of 55.8± 9.6 years and female predom-
inant (83.0%). Among them, 14 (26.4%) had prevalent vertebral fractures at baseline, while 11 (20.8%) developed new frac-
tures during follow-up. For prevalent vertebral fracture, the area under ROC curves (AUCs) of TBS-FRAX, FRAX, FRAX-
noBMD were 0.874, 0.842, and 0.881(all p-value < 0.001), respectively, and there was no statistical significance between
different models (Image 1). Regarding new fracture, the AUCs were 0.662, 0.626, and 0.633, and the p-values were
0.052, 0.114, and 0.127, respectively. Also, no statistical significance was displayed between models (Image 2).

Conclusion: FRAX alone demonstrates good prediction ability for prevalent vertebral fractures, so TBS-adjusted FRAX
does not add much value to the outcome. The performance of test models is not optimal for new fractures, and adding
TBS might improve prediction ability with a borderline of statistical significance.

Disclosure: J. Chen: None; T. Cheng: None; H. Kang: None.

Comparison between ROC curves: TBS-FRAX vs. FRAX, p=0.26; TBS-FRAX vs. FRAX-no BMD, p=0.64; FRAX vs. FRAX-no BMD, p=0.88.
Abbreviations: Receiver operating characteristic (ROC); Fracture Risk Assessment (FRAX); Trabecular bone score (TBS); bone mineral den-
sity (BMD).
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Background/Purpose: Seropositive RA is preceded by an at-risk stage characterized by elevated circulating autoanti-
bodies (AAb), including ACPA, in otherwise healthy individuals without clinically-apparent inflammatory arthritis. Rising auto-
antibody levels prior to clinical diagnosis suggest changing immune activity but what additional immune dysregulation may
be occurring in this period is incompletely understood. The purpose of this study was to profile the immune state that
accompanies elevated AAb to identify novel immune features present in individuals at-risk (ARI) to develop clinical RA.

Methods: We profiled 1463 plasma proteins, 69 peripheral blood mononuclear cell (PBMC) phenotypes, and 1,973,362
PBMCs by single-cell RNA sequencing (scRNA-seq) for a cross-sectional analysis of ARI with high levels of ACPA (anti-
CCP3 IgG > 40 units) compared to healthy control individuals (HCI) (Table 1). Linear regression models were used to identify
differentially expressed proteins (ARI/HCI), and to identify lineage-defining gene programs in scRNA-seq. PBMC pheno-
types were selected and analyzed based on their identification in the clinical RA literature to evaluate features of clinical dis-
ease present in ARI. Wilcoxon rank sum was used to evaluate the association of B cells to AAb levels. Finally, NicheNet was
used to identify putative relationships between plasma proteins and gene expression in the target cells.

Results: 314 proteins exhibited significant differential expression between ARI and HCI, including CCN1, CXCL6, CCL18,
OSM, CCL5, and SERPINE1, all of which were not previously reported in ARI, as well as proteins related to B cell biology,
including CXCL13, SEMA4D, LIGHT, and BAFF (Fig 1A). In addition, we found evidence for features of classifiable RA,
including increased IL-1B, IL-6, TNF, CCL3, and CXCL8 plasma proteins and elevated PBMC phenotypes. Among PBMC,
atypical (IgD- CD27-) B cells and Tph-like (CXCR5- PD1+) CD4T cells (Fig 1B) were significantly increased. Transcriptomic
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analysis (scRNA-seq) of atypical B cells, enriched in ARI, demonstrated a gene program indicative of type 2-polarized mem-
ory B cells (T2MBC), including IL4R, IL13RA1, FCER2, IGHG4, IGHE, and MEF2C (Fig 2). T2MBC abundance was corre-
lated to RF-IgM levels (Fig 1C). NicheNet analysis identified differentially-regulated proteins CCL3 (Pearson correlation
coefficient (r) = 0.093), TNFSF13B (BAFF) (r = 0.077), TNFSF14 (LIGHT) (r = 0.048), and TNF (r = 0.047), as potential regu-
lators of the T2MBC gene program.

Conclusion: We find that otherwise healthy at-risk individuals have immune dysregulation characterized by plasma protein
and PBMC phenotype changes, including some that are similar to published findings in clinical RA. In particular, the number
of T2MBC B cells were elevated in ARI and we recognized a relationship to RF-IgM AAb levels. Based on NicheNet analysis,

Figure 1. (A) Volcano plot of differential plasma protein expression between at-risk (red) and control (blue) individuals. Effect sizes and P values
were determined using a linear regression model. Replicate annotations of the same protein result from repeated plate assays as part of Olink’s
standard protocol. (B) PBMCs from at-risk (red) and control (blue) individuals were compared for IgD- CD27- B cells (top) and CXCR5- PD1+
CD4 T cells (Tph-like; bottom) and were tested using Wilcoxon Rank Sum with Benjamini/Yekutieli correction. Each dot represents a participant.
(C) At-risk individuals were categorized by RF-IgM levels as Not detected (≤ 0.25 units) or > 0.25 units and the frequency of type 2-polarized mem-
ory B cells (T2MBC) in PMBCs was tested using Wilcoxon Rank Sum.

Figure 2. Gene expression heatmap indicating the DEGs (AUC > 0.55 or AUC < 0.45 and absolute log2 fold change > 0.1) between T2MBC and
switch/unswitched memory B cells. Tbet effector are shown for comparison. Scaled normalized transcripts of pseudobulk samples are displayed.
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we hypothesize that circulating plasma proteins in ARI reflect the maintenance or generation of T2MBC. These data deepen
our understanding of this critical at-risk state and further emphasize the tight link between the dysregulation within the B cell
compartment and autoimmune disease, which could be exploited for preventative therapeutic intervention.

Disclosure: A. Savage: Adaptive Biotechnologies, 3, 11, Eli Lilly, 2, 5; Z. He: Eli Lilly, 2, 5; M. Glass: Eli Lilly, 2, 5;
J. Reading: None; L. Moss: None; M. Feser: None; V. Tsaltskan: None; K. Nguyen: None; K. Demoruelle:
Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; k. Kuhn: pfizer, 5, ucb, 2;D. Boyle: None;C. Speake: None; X. Li: Eli Lilly,
5; P. Skene: Eli Lilly, 2, 5; T. Torgerson: Eli Lilly, 2, 5, Pharming Healthcare, 2, Takeda, 2; T. Bumol: Omeros Corpora-
tion, 4; V. Holers: None; J. Buckner: Bristol-Myers Squibb(BMS), 2, gentibio, 1, 10, 11, hotspot therapeutics, 2, Jans-
sen, 2; G. Firestein: Eli Lilly, 5; k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5, Werfen, 1, 12,
Biomarker kits; M. Gillespie: Eli Lilly, 2, 5, Novo Nordisk, 3, 12, Stock.

Abstract Number: 2125

Comparing the ITIS Diet and the Mediterranean Diet in Rheumatoid
Arthritis: Preliminary Findings on Clinical and Microbiome Outcomes

Marta Sala Climent1, Martha Cedeno1, Roxana Coras2, Tiffany Holt1, Soo-In Choi3, Abha Singh4, Katherine Nguyen
Nguyen5, Susan Lee1, Simone Zuffa Zuffa1, Meritxell Agustin-Perez1, Marta Fernandez-Bustamante1, Shahrokh
Golshan1, Arthur Kavanaugh6 and Monica Guma5, 1University of California San Diego, San Diego, CA, 2Cedars-Sinai
Medical Center, Los Angeles, CA, 3University of California San Diego, Alicante, CA, 4Department of Medicine, University of
California San Diego, La Jolla, CA, 5University of California San Diego, La Jolla, CA, 6University of California San Diego,
School of Medicine, Riverside, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic condition characterized by persistent joint inflammation, func-
tional impairment, and disability. Adhering to a Western diet has been associated with an overproduction of pro-
inflammatory mediators and a reduced release of anti-inflammatory mediators. The gut microbiota plays a crucial role in
determining the metabolic response to specific nutrients and can influence the levels of circulating pro- and anti-
inflammatory mediators. The objective of this study is to compare the response of RA patients following either the anti-
inflammatory ITIS diet or the Mediterranean diet (MD), assessing their respective improvements in various outcomes and
examining the microbiome variations associated with each dietary approach.

Methods: We evaluated the effect of either ITIS diet or the MD for a period of 3 months in an evaluator blinded randomized
clinical trial. In an ongoing trial, RA patients with active disease are being recruited. Physical examination is performed at
each visit, along with the collection of clinical data, data on dietary adherence, and fecal samples for microbiome analysis.
16S rRNA gene amplicon profiling of the stools was performed. A generalized linear model was employed to assess the rela-
tionship between time and diet. Microbiome analysis was conducted using RStudio to describe variations in the abundance
of microbial taxa associated with different diet groups and responses, defined as patients with a 50% pain improvement.

Results: A total of 44 patients (95.45% women, age average: 52.82, standard deviation (SD): 9.42), clinical disease activity
index (CDAI) average 34.55 (17.44)) diagnosed with RA were recruited for this study. The study findings revealed significant
improvements in health indicators among patients following the ITIS diet and MD. Specifically, patients on the ITIS diet
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experienced significant reductions in pain (p=0.03), fatigue (p=0.02),CDAI (p=0.02) and visual analog scale (VAS) from phy-
sician (p=0.004) at 3 months. Patients following MD had a significant decrease of CDAI (p=0.01) and VAS from physician
(p=0.004) at 3 months (Table 1). Remission was achieved by 11.11% of patients on the ITIS diet, while no patients following
the MD reached remission. In microbiome analysis, the differential abundance between responders (R) and non-responders

Table 1. Table with changes of outcomes through visits in each diet, ITIS and Mediterranean diet. Significant p-values are seen in bold font. Out-
comes showed here are pain measured with visual analog scale (VAS), fatigue measured with VAS, clinical disease activity index (CDAI), VAS from
overall health from physician’s evaluation and VAS overall health from patient

Figure 2. Volcano plots representing the distribution of the relative abundance of the microbiome at baseline. A) Distribution of the response at day
+15 of ITIS diet patients. Blue color means that responders have higher relative abundance compared to non-responders. Red color means that
non-responders have higher relative abundance compared to responders. B) Distribution of the response at day +15 of Mediterranean diet
patients. C) Distribution of the response at the end of the trial of ITIS patients. D) Distribution of the response at the end of the trial of Mediterranean
diet patients.
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(NR) for each diet was calculated. Figure 1 shows the volcano plots representing the distribution of the relative abundance of
the microbiome at baseline within R and NR of each diet after 15 days and 3 months of diet intervention.

Conclusion: Preliminary results of our randomized clinical trial show improvements in clinical outcomes for both the ITIS diet
and the MD. We also observed baseline differences in the microbiome between R and NR. More patients are being recruited
to further investigate the differences in clinical and microbiome outcomes between the two diets.

Disclosure: M. Sala Climent: None; M. Cedeno: None; R. Coras: None; T. Holt: None; S. Choi: None; A. Singh:
None; K. Nguyen: None; S. Lee: None; S. Zuffa: None;M. Agustin-Perez: None;M. Fernandez-Bustamante: None;
S. Golshan: None; A. Kavanaugh: AbbVie, 1, 2, Amgen, 1, 2, BMS, 1, 2, Eli Lilly, 1, 2, Novartis, 1, 2, Pfizer, 1, 2, UCB,
1, 2; M. Guma: None.

Abstract Number: 2126

Performance of the Rheumatoid Arthritis Impact of Disease (RAID) Score
in Relation to Flares in Disease Activity

Karen Holten, Nina Paulshus Sundlisæter, Joseph Sexton, Lena Bugge Nordberg, Till Uhlig, Tore Kvien, Espen
Haavardsholm, Siri Lillegraven and Anna-Birgitte Aga, Center for Treatment of Rheumatic and Musculoskeletal Diseases
(REMEDY), Diakonhjemmet Hospital, Oslo, Norway

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: The Rheumatoid Arthritis Impact of Disease (RAID) is a patient-reported outcome measure (PROM)
originating from a EULAR initiative. It might support patient-centred care and shared decision-making between patient and
health care provider. RAID could be a useful tool in regular clinical settings and remote monitoring, and its association with
disease activity is thus of interest. RAIDs performance with regard to flare is not known, and our aim was to explore its
responsiveness and discriminative abilities with regard to flares in disease activity.

Methods: We used pooled data from the first 12 months of the two ARCTIC REWIND trials assessing tapering of TNFi
and csDMARDs (ClinicalTrials.gov: NCT01881308) (Lillegraven et al, JAMA, 2021). Eligible participants had RA accord-
ing to the ACR/EULAR 2010 criteria, were in sustained remission for ≥12 months on stable DMARDs with Disease
Activity Score (DAS) remission combined with no swollen joints at inclusion. Patients were randomized to continued
stable treatment or tapered treatment. Study visits were conducted every four months, if a flare was suspected
between visits the patient was seen within a week. Flare was defined as a combination of DAS >1.6, a ≥0.6 units
increase and minimum 2 swollen joints, or a flare could be recorded in consensus between patient and rheumatologist.
We evaluated the median RAID (total score and components) at the last visit before flare, at the flare visit and first visit
after flare in relation to the suggested ≤2 RAID threshold for patient acceptable symptom state (PASS), and assessed
the changes between those visits using Wilcoxon signed-rank test. The discriminative accuracies of RAID (total score
and components) with respect to flares were assessed using area under the ROC curve (AUC) analyses based on
logistic regression models. For comparison, similar analyses were performed for patient global assessment (PGA),
DAS and C-reactive protein (CRP).
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Results: Of the 248 patients included, 159 (64%) were female. Mean (SD) age and disease duration were 56.1 (11.8) and
6.3 (5.7) years. For patients who experienced a flare the median (IQR) RAID score was 0.9 (0.3, 1.4) at last visit prior to flare
with 86% of scores below the PASS threshold (Figure). At the flare visit median RAID was 2.6 (1.4, 5.6) with 70% of scores
above the PASS. Similar changes were observed in DAS, PGA and CRP (Figure, Table). All seven RAID domains increased
significantly at the flare visit (p-values < 0.001), with the largest increase in pain. AUC (95% CI) values were0.88 (0.83, 0.93)
for RAID, 0.92 (0.87, 0.97) for PGA, 0.94 (0.90, 0.98) for DAS and 0.76 (0.69, 0.84) for CRP. The RAID components with
highest and lowest discriminative accuracies were pain (0.91 (0.86 to 0.95)) and sleep (0.69 (0.59 to 0.79)).
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Conclusion: Disease activity flares were associated with a significant increase in median RAID, supporting RAIDs ability to
respond to flare. RAID and PGA discriminated well between flare and non-flare, hence both PROMs might contribute to
identification of flare in a regular clinical setting as well as in remote monitoring of disease activity.

Disclosure: K. Holten: None; N. Sundlisæter: None; J. Sexton: None; L. Nordberg: None; T. Uhlig: Galapagos, 2, 6,
Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS), 5, Galapa-
gos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6; E. Haavardsholm:
AbbVie/Abbott, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, Gilead, 2, Pfizer, 6, UCB, 6; S. Lillegraven: Boehringer-
Ingelheim, 5; A. Aga: AbbVie, 2, 6, Eli Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6.
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Inflammation, and Immunity, Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 5UT
Southwestern Medical Center and Dallas VA, Dallas, TX, 6Division of Medical Oncology, Dept. of Medicine, UW; Clinical
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Background/Purpose: Rheumatoid arthritis (RA) is associated with an increased risk of developing certain cancers,
including bladder cancer (Beydon et al. 20231). However, few studies have examined the outcomes following a bladder
cancer diagnosis in patients with RA. RA is also associated with an increased risk of frailty. Bladder cancer is the sec-
ond most common urologic cancer with a mean age of diagnosis of 73 years and a high burden of frailty and comor-
bidity. Importantly, among patients with bladder cancer, frailty is associated with an increased risk of mortality. We
sought to evaluate associations between RA and all-cause and cancer-specific mortality in older adults with bladder
cancer, adjusted for frailty.

Methods: In this retrospective cohort study, using the Surveillance Epidemiology and End Results cancer registry and linked
Medicare claims data (SEER-Medicare), we included patients 365 years old with incident bladder cancer diagnosed
between 2004 and 2017. Patients with a pre-existing diagnosis of RA were identified based on the presence of 32 ICD-10
codes ≥ 30 days and < 365 days apart. A validated claims-based Frailty Index (Kim et al. 20172) and National Cancer Insti-
tute (NCI) Comorbidity Index were derived from claims in the 12 months prior to bladder cancer diagnosis. Patients with a
frailty score > 0.2 were categorized as frail. Separate Cox proportional hazards regression models evaluated the association
between RA and frailty and 1) overall mortality and 2) bladder cancer-specific mortality, after adjusting for demographics,
socioeconomic status, comorbidities, cancer stage, and receipt of guideline-directed bladder cancer treatment per stage.
We evaluated the interaction between RA and frailty and performed stratified analyses by frailty status.

Table 1: Demographic and clinical characteristics of patients with bladder cancer with rheumatoid arthritis
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Results: We identified 99,418 patients with bladder cancer of whom 1751 (1.8%) had pre-existing RA (Table 1). Among
patients with RA, 923 (52.7%) were frail while 33,518 (34.3%) of patients without RA were frail (p< 0.0001). Median follow-
up for survivors overall was 5.3 years (interquartile range, IQR, 2.8-8.8) during which time 61,499 patients died. The
5-year overall survival was 73.0% versus 71.9% for patients with and without RA respectively (p< 0.0001) and was 73.0%
versus 68.6% for patients with and without frailty (p=0.0001). Among non-frail patients, RA was associated with an
increased risk of cancer-specific (aHR 1.22, 95% CI 1.07 – 1.41) and overall mortality (aHR 1.18, 95% CI 1.08-1.29)
(Table 2). However, among frail patients, RA was not associated with an increased risk of cancer-specific (aHR 0.92, 95%
CI 0.82 – 1.05) or overall mortality (aHR 0.97, 95% CI 0.90-1.04).

Conclusion: RA was associated with a higher risk of bladder cancer-specific and overall mortality in non-frail pts with blad-
der cancer. Limitations of our study include retrospective nature, potential selection bias, and unmeasured confounding. Our
hypothesis-generating results support further evaluation of the association between RA, frailty, and survival in older adults
with bladder cancer.

Disclosure: M. Swaminathan: None; S. Holt: None; J. Gore: None; Y. Nyame: None; J. Wright: None; G. Schade:
None; A. Shah: Arena Pharmaceuticals, 5, Eicos Sciences, 5, Kadmon Corporation, 5, Medpace LLC, 5; J. Sparks:
AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen,
2, Optum, 2, Pfizer, 2, ReCor, 2; U. Makris: None; P. Grivas: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Genen-
tech, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Pfizer, 2, Roche, 2; M. Suarez-Almazor: Celgene, 1, Eli Lilly, 2, Pfizer,
2, Syneos Health, 1; S. Psutka: None; N. Singh: None.

Table 2: Cox regression model for mortality among older adults with bladder cancer stratified by frailty status.
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Higher Vitamin D Levels Before Methotrexate Start Are Associated with
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Background/Purpose: Vitamin D is an immune-modulating hormone. Low Vitamin D levels have been associated with
development of autoimmune disease and higher disease activity in early Rheumatoid Arthritis (RA). Furthermore, Vitamin D
supplementation may reduce incidence of autoimmune disease. Finally, low Vitamin D levels have been associated with sub-
sequent mortality in non-autoimmune disease populations. Here in the setting of RA we investigated the relationship
between serum 25-hydroxyvitamin D (25(OH)D) levels before starting methotrexate (MTX) therapy and subsequent all-cause
mortality in national and local Cleveland Veterans Affairs (VA) cohorts.

Methods: This is a retrospective cohort study of patients with an ICD-9/10 diagnosis of RA seen in Rheumatology clinic
visits. The data collected was time oriented around initial prescribing of MTX, a MTX medication possession ratio > 75%,
and a clinical 25(OH)D level before starting MTX in the national (n=15,109) and local Cleveland (n=197) VA cohorts. Chart
adjudication to verify RA diagnosis and Vitamin D supplementation was performed for the Cleveland cohort (n=197). We
examined survival in groups of RA patients with adequate serum 25(OH)D ( > 20 ng/mL) and deficient 25(OH)D ( < 20
ng/mL) levels using Cox Proportional-Hazards Model. The model was adjusted for traditional cardiovascular risk factors,
including age, sex, race and ethnicity, smoking status, body mass index (BMI), statin use, and the Charlson comorbidity
index. We used a signed rank test to evaluate changes among patients with 25(OH)D levels measured before and after
supplementation.

Results: Patients with 25(OH)D levels > 20 ng/mL before starting MTX had a 28% reduced risk of mortality when compared
to patients with 25(OH)D levels < 20 ng/mL (HR 0.72; CI 0.64, 0.80; p < 0.001) in the national VA cohort. Age, gender,
smoking status, Charlson comorbidity index, and BMI were also independently associated with mortality. We observed
higher 25(OH)D levels after Vitamin D supplementation compared to before (p=0.008) in the Cleveland chart-reviewed
cohort in which supplementation status was obtained.

Conclusion: RA patients with adequate Vitamin D levels ( > 20 ng/mL) have lower subsequent mortality when compared to
those with Vitamin D deficiency ( < 20 ng/mL) in a large national RA cohort receiving standard of care MTX. The relationship
between Vitamin D level and mortality held after adjusting for Charlson comorbidity score and traditional cardiovascular dis-
ease risk factors. The data from Cleveland demonstrate the feasibility of normalizing serum Vitamin D levels with Vitamin D
supplementation in this patient population. The extent to which correction of serum Vitamin D levels in patients who were ini-
tially found to be Vitamin D deficient impacts upon all-cause mortality in RA is yet to be determined.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by joint inflammation and
cartilage destruction. RA has been recognized as a systemic disease associated with an increased risk of cardiovascular
disease. Current CV risk screening and management strategies underestimate the actual CV risk in RA.Thus, an adequate
CV risk stratification has special relevance in RA to identify patients at risk of CV disease.

To evaluate the cardiovascular risk profile in patients with RA by assessing both traditional CVD risk factors, carotid ultra-
sound finding and risk estimation using SCORE and SCORE2.

Methods: A cross-sectional study was performed including adult moderate to severe RA patients who had initiated treat-
ment with JAK inhibitors or anti TNF. Traditional risk factors were evaluated. The Systematic Coronary Risk Evaluation
(SCORE) and its updated version, SCORE2, were employed to estimate the global cardiovascular risk in this population.
Furthermore, carotid ultrasound examinations were conducted to investigate subclinical atherosclerosis in RA patients.
Measurements of carotid intima-media thickness (IMT) were obtained as a surrogate marker of early vascular damage. Addi-
tionally, the presence of atherosclerotic plaques, a hallmark of advanced vascular disease, was documented. This study was
performed from September-2022 to April-2023 and was approved by the Ethics Committee. Statistical analysis was per-
formed using R.

Results: A total of 123 patients were included in the study. Demographical and clinical variables are shown in table 1. Among
the RA patients, a high prevalence of CVD risk factors was observed. The mean values of SCORE and SCORE2 indicated a
moderate to high estimated 10-year risk of fatal CVD events in this population (mean SCORE: 2.77%, mean SCORE2:
4.07%). Carotid ultrasound measurements revealed an increased mean IMT in RA patients (mean right carotid cIMT: 0.64
[0.12]; mean left carotid cIMT 0.69 [0.11]). Furthermore, a substantial proportion of patients (34.1%) displayed the presence
of atherosclerotic plaques. The concordance correlation coefficient between SCORE and SCORE2 demonstrated a signifi-
cant moderate positive relationship (estimate 0.32 [0.19-0.43] IC 95%). ROC curves were calculated for SCORE and
SCORE2 regarding their predictive capacity for plaques, showing a significant difference between them (p< 0.001) indicat-
ing a superior predictive capacity of SCORE2. A linear regression model, adjusted for confounding factors, was used to
assess the relationship between SCORE and SCORE2 with IMT. Both SCORE (estimate 1.41 p=0.02, R2=0.045) and
SCORE2 (estimate 1.55 p< 0.01, R2=0.015) were positively associated with IMT.
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Conclusion: The relationship between SCORE and SCORE2 was found to be satisfactory, indicating their adequacy for
prediction plaque development. However, the predictive capacity of both scores may be further enhanced by incorporating
multiplication factors. Additionally, both SCORE and SCORE2 were positively associated with IMT, but SCORE2 demon-
strated a greater predictive capacity in this regard. Furthermore, the SCORE2 explained a higher proportion of the IMT var-
iation compared with SCORE.

Disclosure: C. Campos Fern�andez: None; P. Martínez Calabuig: None; J. Fragío Gil: None; R. Gonz�alez Mazarío:
None; J. Roman Ivorra: None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are susceptible to Pneumocystis jirovecii colonization and
prone to develop life-threatening Pneumocystis pneumonia (PCP). An increased risk of P. jirovecii colonization and PCP
was found in RA patients treated with tumor necrosis factor (TNF) inhibitors. However, the impact of other biologics on
P. jirovecii colonization remains unrecognized. This study aims to investigate the prevalence and risk factors of P. jirovecii
colonization in patients with rheumatoid arthritis treated with TNF inhibitors and tocilizumab.

Methods:We enrolled the patients with RA, who were treated with conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs), TNF inhibitors, and tocilizumab between March 2022 to February 2023. The patients with acute respi-
ratory symptoms were excluded. P. jirovecii polymerase chain reaction (PCR) assays of induced sputum, nasal swab, and
oral wash were performed. Factors associated with P. jirovecii colonization were evaluated.

Results: A total of 94 patients with RA were included, and none of these patients received chemoprophylaxis for PCP.
P. jirovecii colonization was found in 8 (8.5%) patients, and positive P. jirovecii PCR was detected in 3 (3.2%) specimens
of induced sputum, 4 (4.2%) in nasal swabs, and 2 (2.1%) in oral washes. One patient exhibited positive P. jirovecii PCR in
both induced sputum and oral wash samples. The mean (standard deviation, SD) age was 63.1 (11.6) years, and
73 (77.7%) patients were female. There were 39 (41.5%) patients treated with TNF inhibitors, 25 (26.6%) with tocilizumab,
and 30 (31.9%) with csDMARDs only. In the TNF inhibitors group, 21 (53.8%) patients were treated with etanercept,
11 (28.2%) with adalimumab, 6 (15.4%) with golimumab, and 1 (2.6%) with certolizumab. One (2.6%) patient in the TNF
inhibitors group had P. jirovecii colonization, 5 (20.0%) patients in the tocilizumab group, and 2 (6.7%) patients in the
csDMARDs group. The chi-square test revealed a significant difference among TNF inhibitors, tocilizumab, and csDMARDs
groups (chi-square = 6.141; P= 0.046). Patients with P. jirovecii colonization had a higher rate of tocilizumab use (62.5%
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Table 1 Baseline demographics of patients

Table 2 Logistic regression analysis for factors associated with Pneumocystis jirovecii colonization
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vs. 23.3%, P= 0.029), a numerically higher rate of prednisolone use (75.0% vs. 23.3%, P= 0.154), and a numerically lower
lymphocyte count (1252 vs. 1685 cell/mm3; P= 0.053) than patients without P. jirovecii colonization (Table 1). In the back-
ward multivariable logistic regression analysis, tocilizumab (OR 11.658; 95% CI 2.037-66.718; P= 0.006) and prednisolone
(OR 8.255; 95% CI 1.238-55.059; P= 0.029) were independent risk factors of P. jirovecii colonization (Table 2). The detailed
characteristics of the 8 patients with P. jirovecii colonization were outlined in Table 3, and no PCP was observed during the
study period.

Conclusion: We demonstrated the prevalence of P. jirovecii colonization in RA by the combined sampling of the induced
sputum, nasal swab, and oral wash. Tocilizumab and prednisolone might be associated witha higher risk ofP. jirovecii
colonization in patients with RA.

Disclosure: Y. Huang: None; C. Chuang: None; J. Kao: None; Y. Lin: None; J. Chen: None; C. Cheng: None; C. Lu:
None; Y. Kuo: None; C. Shen: None; C. Liu: None; K. Li: None; S. Hsieh: None; J. Chien: None; P. Hsueh: None.
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Time-course Analysis from the First Wave to Early 2023 in Critically Ill
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Table 3 Characteristics of 8 patients with Pneumocystis jirovecii colonization
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Background/Purpose:We analyzed trends in the incidence and severity of novel coronavirus disease (COVID-19) from the
first wave to early 2023 in patients with rheumatoid arthritis (RA).

Methods: Cases who were diagnosed according to ACR/EULAR 2010 classification criteria were recruited to SHin-
yokohama Arthritis REgister (SHARE) between 2020 and 2023. We conducted a retrospective cohort study investigating
COVID-19 outcomes in clinic-confirmed rheumatoid arthritis patients from March 1, 2020 to February 28, 2023. We aggre-
gated the total number of COVID-19 cases and the number of critically ill cases (hospitalized or died) and calculated the
number of severe cases of COVID-19 by calendar period. compared the proportions. We estimated the clinical features of
severe COVID-19 in each period. Rheumatic Disease Comorbidity Index (RDCI) were analyzed to detect the clinical features
of severe COVID-19 in RA patients.

Results: 2,481 RA patients were enrolled. 316 cases were diagnosed as COVID-19 (12.8%, average age 57.8-
+/-12.8 years, female 84.5%). There were 7 cases of severe COVID-19 (2.2%). The proportion of serious outcomes due
to COVID-19 decreased over calendar time (p < 0.0001). 16% of cases were severe in the early stage of COVID-19

Patient characteristic of COVID-19 in RA

The clinical features of severe COVID-19 in the early stage (March 1, 2020-November 30, 2021)
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(March 1, 2020-November 30, 2021), compared with after omicron stages (December 1, 2021-February 28, 2023)
was 1.0%.

In the early stage of COVID-19, elderly age (p=0.0054), hypertension (p=0.0021), diabetes (p=0.0291) and RDCI (1.5+/-1.3
vs. 0.4+/-0.7, p=0.0388) were associated with critical ill cases. After omicron stages of COVID-19, elderly age (p=0.0292), hyper-
tension (p=0.0006), RA-ILD (p< 0.0001) and RDCI (4.0+/-2.6 vs. 0.4+/-0.8, p=0.0002) were associated with critical ill cases.

Conclusion:CONCLUSIONS Although the proportion of severe COVID-19 RA cases has decreased in after omicron stages
compared to early stages of COVID-19, the clinical features of severe COVID-19 were very similar between two groups.

Disclosure: M. YAMASAKI: None.
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Background/Purpose: Systematic screening for multimorbidities has been carried out since 2014 at Montpellier University
Hospital in patients with chronic inflammatory rheumatism (IRD). The aim of this work was to evaluate the impact of this
screening on patient management and hospitalization rates during a 3-year follow-up.

The clinical features of severe COVID-19 in the after omicron stage (December 1, 2021-February 28, 2023)
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Methods: IRD patients benefiting from the screening program (index date) were identified in the French national health data-
base SNDS and matched to 3 controls on age, sex, IRD and disease duration. The primary endpoint was a composite score
assessing the dispensing of comorbidity-preventing drugs (vaccines, anti-platelet treatments, lipid-lowering drugs,
anti-osteoporotic drugs) in the year following the index date. Secondary endpoints were cardiologist/pneumologist consul-
tation, all-cause hospitalization rate, hospitalization for fractures, cardiovascular events or infections. Odds ratios (IC95%)
were calculated, with multivariate logistic regression adjusted for medical history (hypertension, diabetes, heart failure, CV
disease, lung disease, osteoporotic fractures) and medications related to IRD or included in the primary endpoint in the
previous year.

Results: 441 patients who had participated in the screening program (exposed) were identified in the national database and
matched with 1323 unscreened patients (controls). Of these, 73.9% suffered from rheumatoid arthritis, 18.1% from ankylos-
ing spondylitis and 7.9% from psoriatic arthritis. Exposed patients had significantly less diabetes than controls (4.5 vs. 7.6%)
and received significantly less glucocorticoids (36.5 vs. 42.1%), more csDMARDs (56.9 vs. 42.8%) and more bDMARDs
(57.4 vs. 32.6%) than controls. The use of drugs evaluated in the primary criteria was more frequent in the year prior to inclu-
sion in the exposed group than in controls (58.4 vs. 45.3%). Exposed patients met the primary endpoint almost twice as
often as controls (OR=1.9 [1.5-2.4]). The initiation of preventive medication for comorbidity remained significantly more fre-
quent after adjustment for medical history and previous medication (OR=1.5 [1.1-2.1]). After adjustment for baseline comor-
bidities, exposed patients consulted significantly more cardiologists or pulmonologists in the year following screening than
controls (OR=1.6 [1.2-2.1]). Controls had a three-fold higher risk of all-cause hospitalization (3.1 [2.1-4.6]) at one-year
follow-up, which remained significant after adjustment (2.4 [1.5-4.0]). Controls had a significantly higher risk of hospitaliza-
tion for cardiovascular events (2.1 vs. 0.3%), infections (6.8 vs. 3.6%) and emergency room admissions (20.3 vs. 10.6%)
than controls at 2-year follow-up.

Conclusion: The recommendations given during the comorbidity screening program were applied, with an increase in the
use of preventive medication for comorbidities and more consultations with specialists. After adjusting for comorbidities
and medications at baseline, we observed a decrease in the risk of hospitalization rates, which may reflect the positive
impact of carrying out systematic screening for multi-morbidities in IRD patients.

Disclosure: C. Daien: None; V. Georgescu: None; G. Decarriere: None; G. Mouterde: None; C. Lukas: Abbvie, 2, 6,
Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche Chugai,
2, 6, UCB, 2, 6; G. Mercier: None; J. MOREL: None.

Abstract Number: 2133

Cardiovascular Risk Factors Are Associated with Discontinuation of
Advanced Therapies Due to Treatment Failure in Rheumatoid Arthritis:
Results from the OBRI

Samar Aboulenain1, Xiuying Li2, Mohammad Movahedi3, Claire Bombardier1 and Bindee Kuriya1, 1University of
Toronto, Toronto, ON, Canada, 2Toronto General Hospital, Toronto, ON, Canada, 3Toronto General Hospital Research
Institute, University Health Network, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

4210



Background/Purpose: Cardiovascular (CVD) comorbidity can impact overall RA care. We demonstrated that CVD risk fac-
tors were associated with higher disease activity and disability. Here, we investigated whether CVD risk factors reduce treat-
ment response by influencing retention of a first biologic disease-modifying antirheumatic drug (bDMARD) or targeted
synthetic DMARD (tsDMARDs).

Methods: Participants enrolled in the Ontario Best Practices Initiative (OBRI) RA registry were included if they initiated their
first bDMARD or tsDMARD. They were grouped by the number of baseline CVD risk factors (0, 1 or ≥2) including hyperten-
sion, dyslipidemia, diabetes, obesity and current smoking. The primary outcome was time-to-discontinuation of therapy for
any reason. Secondary outcomes included discontinuation for primary failure, secondary failure or due to adverse events.
Multivariable Cox proportional hazards model, adjusted for clinically important confounders, estimated the association
between CVD risk factors and drug retention.

Results: A total of 872 patients were included, of which 62% had at least one CVD risk factor. The baseline characteristics
are described in Table 1. Fifty-eight percent (N=508) of the study population discontinued their initial b/tsDMARD after a
median of 13 (interquartile range [IQR], 6 to 29) months. The most common causes for treatment discontinuation were pri-
mary failure (N=72), secondary failure (N=126), and adverse events (N=133). Patients with no CVD risk factors experienced

Figure. Kaplan Meier survival analysis of b/tsDMARDs, stratified by the number of cardiovascular risk factors

Table. Multivariate analysis of reasons for discontinuation of the initial bDMARD or tsDMARD based on CVD risk factor status.
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longer drug survival, with a median (IQR) duration of 44 months (30 to 62). In contrast, patients with 1 or ≥2 CVD risk factors
had significantly shorter drug survival, averaging 29 (IQR 25 to 39) and 26 (IQR 18-34), respectively (p= 0.03). Compared to
patients with no CVD risk factors, only patients with ≥2 CVD risk factors had a significant increase in all-cause discontinua-
tion: HR 1.32 (95% CI 1.07, 1.65, p= 0.01). In multivariate-adjusted analysis, no significant association was found between
all-cause discontinuation and CVD risk factor status. However, there was a significant association between the presence of
>1 CVD risk factor and drug discontinuation, notably for secondary failure (Table 2).

Conclusion: The presence of multiple CVD risk factors increases the risk of treatment failure, primarily secondary failure,
among biologic naïve patients starting their first advanced therapy. Future research is needed to explore the effect of inter-
ventions aiming at reducing these modifiable risk factors on the response to targeted therapies.

Disclosure: S. Aboulenain: None; X. Li: None;M.Movahedi: None;C. Bombardier: None; B. Kuriya: AbbVie/Abbott,
2, Pfizer, 2.
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Background/Purpose: One of the major challenges in the management of rheumatoid arthritis (RA) is to determine individ-
ual treatment and predict the prognosis. On a group level, high disease activity and antibodies specific for citrulline (ACPA)
and immunoglobulins (RF) are factors associated with poor prognosis. New alternative biomarkers, which could provide
more specific information, are antibodies to disease-related targets in the joints.

The purpose of this study is to identify circulating autoantibodies to joint-related proteins (hereafter named JointIDs) that pre-
dict disease outcome in patients with new onset RA

Methods: Sera at diagnosis from BARFOT and TIRA-2 cohorts (n=1986) with new onset RA patients were screened with a
bead-based multiplex flow immunoassay to detect IgG autoantibodies against 47 peptides derived from joint proteins
(JointIDs). Disease outcomes included Boolean remission at 6 and 12 months, swollen joint count (SJC) and radiological
progression at 12 months (>8% affected feet joints and >3% affected hand joints) in patients who were without joint damage
at inclusion. Multivariate logistic regression and zero-inflated negative binomial models adjusted for clinical factors (age, gen-
der, ACPA, RF, changes in medication at 3 and 6 months) were used to identify JointIDs with the strongest potential to pre-
dict prognosis
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Results: Six JointIDs were identified as predictors for these disease outcomes in multivariate analyses. Presence of Join-
tID178 predicted an average decrease in SJC at 6 months with 41% and with 33% at 12 months. Presence of at least
2 of the following factors: JointID178 positive and JointID199 negative at inclusion in combination with male sex identified
approx. 40% of the patients in Boolean remission at 6 months with approx. 75% specificity (Table 1). A similar test perfor-
mance was obtained even for Disease Activity Score 28 remission. The sensitivity and specificity for being in Boolean remis-
sion at 12 months if the patients were male, negative for JointID199 and in Boolean remission at 6 months was 13%
(CI 9%;16%) and 99% (CI 99%;100%), respectively. RF and ACPA did not predict remission but were the strongest predic-
tors of joint destruction at 12 months although with low specificity (58%). Addition of JointID166 significantly increased the
specificity at the expense of sensitivity.

Conclusion: Autoantibodies to joint-related proteins at RA diagnosis can predict remission with a high specificity at 6 and
12 months. This knowledge is of clinical importance as patients positive or negative for these JointIDs in combination with
clinical factors may potentially guide future treatment choices.

Disclosure: M. Leu Agelii: None; O. Sareila: Vacara AB, 3; E. Lönnblom: Vacara AB, 2; K. Forslind: None;
M. Andersson: None; A. Kastbom: None; C. Sjöwall: None; L. Jacobsson: Novartis, Eli-Lily and Janssen, 6, Pfizer,
Novartis, Eli-Lily and Janssen., 1; J. Kihlberg: None; R. Holmdahl: Regor, Lipum AB and Cyxone AB, 2; I. Hafström:
None; I. Gjertsson: None.

Abstract Number: 2135

Synovial Fluid High-density Lipoprotein (HDL)-miR-1246 Is Enriched in
Patients with Inflammatory Arthritis Compared to Osteoarthritis and
Increases Synovial Fibroblast IL-6 Expression

Olivia Posey1, Qiong Wu1, Anastasiia Phothisane1, Christine Pham2, Deborah Parks2, Antonina Akk3, Danielle Michell1,
Kasey Vickers1 and Michelle Ormseth1, 1Vanderbilt University Medical Center, Nashville, TN, 2Washington University,
St. Louis, MO, 3Washington University in St. Louis, St. Louis, MO
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SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: High-density lipoprotein (HDL), known for its anti-atherogenic reverse cholesterol transport func-
tion, also transports miRNAs between cells, altering cellular function. We found that compared to control subjects, patients
with rheumatoid arthritis (RA) - a type of inflammatory arthritis (IA) – have increased plasma HDL-bound miR-1246, which
increased macrophage IL-6 expression. Previous reports indicate that HDL is enriched in the synovial fluid of patients with
RA versus osteoarthritis (OA). We hypothesize that in IA the higher concentration of synovial HDL promotes joint inflamma-
tion by delivering a higher cargo load of miR-1246 to synovial fibroblasts and enhancing the release of inflammatory cyto-
kines. The purpose of this study is to determine if HDL and HDL-miR-1246 is enriched in IA versus OA synovial fluid and
increases synovial fibroblast proinflammatory cytokine expression.

Figure 1. NMR-based HDL-C concentration (mg/dL) in plasma (a), synovial fluid (b), and ratio of synovial fluid to plasma (c) in patients with osteo-
arthritis (OA) versus inflammatory arthritis (IA). Plasma HDL is similar compared IA and OA (P=0.19) (a). Synovial fluid HDL is significantly enriched
1.4-fold in IA versus OA (b). The ratio of synovial fluid to plasma HDL-C was 1.6-fold enriched in IA versus OA (c). HDL-C = high-density lipoprotein
– cholesterol. IA = inflammatory arthritis. OA = osteoarthritis. ns= not significant. *P<0.05. Bars = mean, whiskers = standard deviation. Mann-
Whitney U test.

Figure 2. Concentration of miR-1246 in synovial fluid (a) and purified synovial fluid HDL (b) from patients with osteoarthritis (OA) versus inflamma-
tory arthritis (IA). miR-1246 in synovial fluid is 7.9-fold enriched in IA versus OA (a). miR-1246 in purified synovial fluid HDL is 2.3-fold enriched in IA
versus OA (b). SF= synovial fluid. *P<0.05, ***P< 0.001. Bars=mean, whiskers= standard deviation. Mann-Whitney U test.
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Methods: Synovial fluid and plasma were collected consecutively from 15 IA (10 RA and 5 with immune-checkpoint
inhibitor-induced IA) and 4 OA patients who underwent arthrocentesis for routine care. Nuclear magnetic resonance was
used to measure the synovial fluid and plasma lipoproteins. Synovial fluid HDL was isolated by fast protein liquid chromatog-
raphy. Synovial fluid miR-1246 and synovial fluid HDL-miR-1246 were measured by qPCR and normalized to a spike-in
miRNA and DNA mimic standard to determine miRNA concentration. RA synovial fibroblasts were activated with LPS for
24-hours then washed and treated with a miR-1246 mimic or antagomir for 24-hours. Cellular IL-6 expression was mea-
sured by qPCR.

Results: HDL-cholesterol (HDL-C) concentration was similar in IA versus OA plasma (P=0.19). However, synovial fluid HDL
was enriched 1.4-fold in IA (29 mg/dl ± 6.1 mg/dl) versus OA (21mg/dl ± 6.9mg/dl) (P=0.04). Similarly, the ratio of synovial
fluid to plasma HDL-C was 1.6-fold enriched in IA versus OA patients (P=0.02) (Figure 1). Synovial fluid miR-1246 concen-
trations were increased 7.9-fold in IA (3000 zmol/uL ± 1860 zmol/uL) versus OA patients (379 zmol/uL ± 126 zmol/uL,
P=0.0005). Synovial fluid HDL miR-1246 concentrations were also increased 2.3-fold in IA (183 zmol/ug HDL ± 113 zmol/
ug HDL) versus OA patients (80 zmol/ug HDL ± 30 zmol/ug HDL, P=0.049) (Figure 2). Treatment of activated synovial fibro-
blasts with miR-1246 increased IL-6 expression 2.0-fold (P< 0.0001, Figure 3).

Conclusion: HDL is concentrated in synovial fluid and enriched in miR-1246 in patients with IA versus OA. miR-1246 is pro-
inflammatory to synovial fibroblasts. These data suggest that the HDL may enhance IA synovial inflammation by transport of
proinflammatory miRNAs. Future studies will be dedicated to examining HDL-mediated transfer of miR-1246 to synovial
fibroblasts and its effect in vivo.

Disclosure: O. Posey: None; Q. Wu: None; A. Phothisane: None; C. Pham: Insmed, 1, 9; D. Parks: None; A. Akk:
None; D. Michell: None; K. Vickers: None; M. Ormseth: None.

Figure 3. Synovial fibroblasts treated with LPS then miR-1246 expressed 2.0-fold more IL-6 versus LPS alone. Treatment with LPS then an antag-
omir to block endogenous miR-1246 production did not significantly alter IL-6 expression. IL-6 = interleukin 6. GAPDH = glyceraldehyde-
3-phosphate dehydrogenase. LPS = lipopolysaccharide. ****P < 0.0001. Bars = mean, whiskers = standard deviation. T-test.
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Arthritogenic Cells Found in the Peripheral Blood of Rheumatoid Arthritis
Patients Transfer the Disease to NSG-DR4 Mice
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Helmberg2, Peter Schlenke2, Jens Thiel5, Guenter Steiner6, Cornelia M. Weyand7 and Martin Stradner2, 1Medical
University Graz, Rochester, MN, 2Medical University of Graz, Graz, Austria, 3Medical University of VIenna, Vienna,
Austria, 4Division of Rheumatology and Immunology, Medical University of Graz, Graz, Austria, 5University Hospital
Freiburg, Freiburg, Germany, 6Division of Rheumatology, Department of Internal Medicine III, Medical University of
Vienna, Vienna, Austria, 7Mayo Clinic School of Medicine and Stanford University, Rochester, MN

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
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Background/Purpose: T cells play an important role in the genesis of rheumatoid arthritis (RA). HLA class II genes, such as
HLA-DRB1*0401 (HLA-DR4), confer the strongest genetic risk and suggest involvement of CD4+ T cells. However, the exact
pathogenesis of RA is still elusive. Existing mouse models mimic specific aspects of the disease but do not fully recapitulate
the human immune system. Thereby current research is limited and would profit from a humanized mouse model. We aimed
to identify arthritogenic cells by transferring HLA-DR4+ peripheral blood mononuclear cells (PBMC) of RA patients into NSG-
DR4 mice. Thereby generating a novel mouse model with inflammatory joint disease, only triggered by the transfer of human
immune cells.

Methods: Humanized NSG-DR4 mice (NSG-AB0 Tg(HLA-DR4)) were generated by injecting PBMC of HLA-DR4 positive
patients or controls. Engraftment within peripheral blood, bone marrow, skin, liver, and spleen was assessed comprehen-
sively using multicolor flow cytometry. Development of RA was monitored by examination of the joints, followed by micro
computed tomography analysis and histology. Joints were analyzed regarding pannus formation, bone erosions, cartilage
damage, and human cell infiltration.

Results: Here, we show that DR4+ T cells of the peripheral blood of RA patients are capable of inducing an RA-like disease
in NSG-DR4 mice. These mice recapitulate different hallmarks of the disease including immune cell infiltration, pannus for-
mation, increased osteoclastogenesis, cartilage damage, and bone erosions. Compared to healthy controls, cells of RA
patients are more likely to develop inflammatory joint disease in these mice (RA donor 70% vs. healthy control 20%,
p=0.00196). T-helper 1 (Th1) cells, dominated the human immune cell composition in humice, while regulatory T cells
(Tregs) were diminished compared to donor PBMC composition. Transfer of in vitro Th1 polarized T cells increased arthritis
incidence.

Conclusion: Arthritogenic cells found in the peripheral blood of RA patients are capable of inducing an RA-like disease in
NSG-DR4 mice. This novel mouse model will allow to identify these cells on a patient-personalized level.

Disclosure: J. Rupp: None; J. Fessler: None; S. Hayer: None; B. Dreo: None; A. Lackner: None; P. Fasching: None;
W. Helmberg: None; P. Schlenke: None; J. Thiel: None; G. Steiner: None; C. Weyand: None; M. Stradner: None.
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Line of Therapy of Biologics and JAK Inhibitors in RA, PsA and AxSpA:
Implications for Design and Uptake of New Drugs and Diagnostics

Jeffrey Curtis1, Fenglong Xie1, Yuji Su2, Patrick Stewart3 and Amy S. Mudano1, 1Illumination Health, Hoover, AL,
2University of Alabama at Birmingham and Illumination Health, Birmingham, AL, 3Illumination Health, Birmingham, AL

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), and axial spondyloarthritis (AxSpA)
have an increasing array of treatment options available, and new blood-based diagnostic tests to predict future treatment
response are commercially available or are in development. Moreover, certain medications are restricted to patients who
are already biologic experienced. We examined the point prevalence of the line of therapy (LoT) by type of arthritis to assess
the size of the eligible patient population.

Methods:We queried the data warehouse of the Excellence Network in Rheumatology (ENRGY), a national practice-based
research network (PBRN), to identify patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), and axial spondyloarthri-
tis (AxSpA). Data from the electronic health record (EHR) was linked to a custom in-office tablet app that captures patients’
lifetime treatment history, disease duration and other disease features. We used both linked data sources to identify current
users of conventional, biologic, or targeted synthetic DMARDS (cs/b/tsDMARDs) and classify them as to their prior treat-
ment history over their lifetime. Results were reported by disease and by medication class
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Results: As of Q4 2022, we identified 6,740 RA, 1,901 PsA, and 471 AxSpA patients who had linked EHR and self-reported
lifetime treatment history data available who were current users of any cs/b/tsDMARDs (Table). The point prevalence of the
number of prior biologics and JAKi is shown in the Figure. The proportion of patients who were biologic and JAKi naïve was
30% in RA, 9% in PsA, and 7% in AxSpA (Figure, left-most dark blue panel). The proportion of patients who were biologic
naïve or treatment experienced with only 1 current or past biologic or JAKi was 25% in AxSpA, 22% in PsA, and 60% in RA.

Conclusion: Stakeholders interested in developing or marketing new therapies and diagnostic tests that target RA, PsA or
AxSpA patients who are biologic naïve or minimally treatment experienced will be advantaged by these estimates as they
estimate the potential opportunity and size of the eligible patient population. These proportions are being extrapolated to
the U.S. to provide an estimate of the number of patients who might be eligible to receive various treatments or diagnostics
that might be positioned or marketed according to line of therapy

Disclosure: J. Curtis: AbbVie/Abbott, 2, 5, Amgen, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Corrona, 2, 5, Crescendo,
2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB, 2, 5; F. Xie: None; Y. Su: None; P. Stewart: None; A. Mudano: None.
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Frailty Is a Predictor of Incident Osteoporotic Fractures in Veterans with
Rheumatoid Arthritis

KWysham1, Hannah Brubeck2, Aaron Baraff3, Punyasha Roul4, Namrata Singh5, James Andrews6, Grant Cannon7, Gary
Kunkel8, Ted R Mikuls9, Bryant England4, Dolores Shoback10, Patti Katz11, Jose Garcia12, Ariela Orkaby13 and Joshua
Baker14, 1VA Puget Sound/University of Washington, Seattle, WA, 2VA Puget Sound Health Care System, Seattle, WA, 3VA
Puget Sound Seattle, Seattle, WA, 4University of Nebraska Medical Center, Omaha, NE, 5University of Washington,
Bellevue, WA, 6University of Washington, Seattle, WA, 7University of Utah and Salt Lake City VA, Salt Lake City, UT,
8University of Utah, Salt Lake City, UT, 9Division of Rheumatology and Immunology, University of Nebraska Medical
Center, Omaha, NE, 10San Francisco VA Medical Center, San Francisco, CA, 11University of California San Francisco, San
Rafael, CA, 12VA Puget Sound Healthcare System, Seattle, WA, 13Veterans Affairs Boston Healthcare System & Brigham
and Women’s Hospital, Harvard Medical School, Boston, MA; VA Geriatric Research Education and Clinical Center,
Boston, MA, 14University of Pennsylvania, Philadelphia, PA
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Background/Purpose: Frailty occurs prematurely in RA. Levels of frailty are higher in Veteran populations than civilians1.
Frailty has been shown to predict osteoporotic fractures in a single Canadian RA cohort, however the frailty instrument
lacked external validation2. The aim of this study was to evaluate whether frailty predicted incident osteoporotic fractures
in Veterans with RA using an externally validated frailty index.

Methods:We used data from the national Veterans Affairs Rheumatoid Arthritis (VARA) Registry 1/2003-12/31/2021. Base-
line frailty was calculated using the VA Frailty Index (VAFI)1. The VAFI is based on diagnostic and CPT codes which are cat-
egorized into 31 deficits including morbidity, function, mood, cognition and geriatric syndromes. Osteoporotic fractures
were identified by searching fracture-related diagnostic and procedure codes and subsequently validated by chart review.
High-trauma, periprosthetic and pathologic fractures related to cancer were excluded. Missing data at baseline were
imputed using multiple imputation with chained equations with 10 iterations and for further time points using the last obser-
vation carried forward. Age-adjusted fracture incidence rates were calculated. Multivariable Cox regression evaluating the
relationship between baseline frailty and incident osteoporotic fracture was performed adjusting for baseline age, sex, race,
smoking status, anti-cyclic citrullinated peptide (CCP) positivity and prior osteoporotic fracture; and time-varying body mass
index (BMI), DAS28ESR, prednisone use, conventional synthetic disease modifying antirheumatic drug (DMARD) use, and
biologic DMARD use. Participants were followed from enrollment and censored at osteoporotic fracture, death or end of
study period.

Results: 2,930 Veterans were included, mean age 64±11 years. Compared to those without incident osteoporotic fracture,
those with fracture were more frequently female (19% vs 11%), less frequently Black (10% vs 17%) and had more pre-
enrollment fractures (35% vs 28%) (Table 1). Age, anti-cyclic citrullinated peptide (CCP) positivity, BMI, disease activity
and medication use at baseline were similar between those who did and did not fracture. There were higher rates of baseline
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frailty in the fracture group (25% vs 17% mild frailty, 10% vs 7% moderate frailty, and 5% vs 2% severe frailty). Over the
21,800 person-years of observation, 240 incident osteoporotic fractures occurred (79 extremity, 58 rib, 47 spine, 43 hip
and 13 pelvis). Age-adjusted incidence rates of osteoporotic fractures increased by frailty category (Figure 1). In the multivar-
iable Cox model, mild, moderate and severe frailty each had significantly increased risk of incident osteoporotic fracture
compared to those who were robust (Table 2; aHR 2.16 [95% CI 1.45-3.22], 3.04 [95%CI 1.83-5.03] and 4.54 [95%CI
2.28-9.03]; all p< 0.001, respectively).

Conclusion: Baseline frailty is associated with incident osteoporotic fractures in Veterans with RA. Frailty measurement in
RA using the VAFI, a validated, automated tool, may prove to be useful in identifying Veterans at high risk for osteoporosis
and fractures. 1Orkaby AR et al. J Gerontol A Biol Sci Med Sci. 2019 2 Li G et al. Bone. 2019

Disclosure: K. Wysham: None; H. Brubeck: None; A. Baraff: None; P. Roul: None; N. Singh: None; J. Andrews:
None; G. Cannon: None; G. Kunkel: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi,
2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 2, 5; D. Shoback: None;
P. Katz: None; J. Garcia: None; A. Orkaby: Anthos therapeutics, 2; J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-
White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2.

4220



Abstract Number: 2139

Associations of Adipocytokines with Cancer Incidence in a Prospective
Rheumatoid Arthritis Cohort
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WA, 3VA Puget Sound/University of Washington, Seattle, WA, 4University of Nebraska Medical Center, Omaha, NE,
5University of Utah and Salt Lake City VA, Salt Lake City, UT, 6Salt Lake City VA/University of Utah, Salt Lake City, UT,
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Pennsylvania, Philadelphia, PA
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Background/Purpose: A prior study suggested a higher risk of cancer mortality in patients with rheumatoid arthritis
(RA) with higher levels of circulating leptin, an adipocytokine 1. Leptin and leptin receptor signaling pathway have been impli-
cated in various key processes in cancer progression, such as cell proliferation, metastasis, and angiogenesis 2. We exam-
ined the associations between circulating adipocytokines with incident cancer in Veterans with RA.

Figure 1. Multivariable model of adipocytokine quartiles and incident overall cancer with reference to quartile 1.
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Methods: Veterans enrolled in Veterans Affairs RA (VARA) registry, a multicenter prospective RA cohort, without a prior his-
tory of cancer were eligible for this study. Adipocytokines (adiponectin and leptin) were measured as part of a multi-analyte
panel on banked serum at VARA enrollment. Records were linked to VA central cancer registry to identify incident cancers.
Participants were followed from enrollment to the first of incident cancer, death, or end of study period (2/1/23). Associations
between adipocytokine levels (divided into quartiles) and incident overall cancers were assessed in Cox regression models
accounting for covariates (measured at baseline) including age, sex, RA disease activity, smoking status, and comorbidity
burden estimated using rheumatic disease comorbidity index (RDCI). In a sub-analysis, we also assessed associations
between adipocytokine levels and incident lung cancer, the most frequent malignancy in this cohort.

Results: 2391 Veterans met eligibility criteria of whom 87.7% were male. Higher adiponectin levels were associated with
older age, lower BMI, former smoking status. Higher leptin levels were associated with higher BMI and higher comorbidity
scores. Over a median (interquartile range) 6.2 (6.9) years of follow-up, there were 322 incident cancers. The most common
cancers observed were: lung (n= 75), prostate (n= 61), gastrointestinal cancers (n=42), and hematological (n=40). In multi-
variable Cox Proportional hazard models, we did not observe a significant association between levels of adiponectin

Figure 2. Multivariable model of adipocytokine quartiles and incident lung cancer with reference to quartile 1.
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(HR 0.90, 95% confidence interval, CI, 0.64-1.26 for quartile 4 versus quartile 1) (Figure 1, panel A) or leptin (HR for quartile
4 versus first quartile 1.16, 95% CI 0.79-1.70) with incident cancer (Figure 1, panel B). Those with the highest adiponectin
or leptin levels tended to have higher incidence of lung cancer although the associations were not statistically significant
(Figure 2).

Conclusion: In this study, we did not observe an association between levels of adipocytokines and incident overall cancer
risk and specifically lung cancer risk in Veterans with RA. Further studies will explore the association between adipocytokines
and incidence of specific cancers, especially obesity-related cancers.

References: 1. Baker JF, England BR, George MD, et al. Elevations in adipocytokines and mortality in rheumatoid arthritis.
Rheumatology (Oxford). 2022;61(12):4924-4934. 2. Lin TC, Hsiao M. Leptin and Cancer: Updated Functional Roles in Car-
cinogenesis, Therapeutic Niches, and Developments. Int J Mol Sci. 2021;22(6).

Disclosure: N. Singh: None; A. Baraff: None; K. Wysham: None; P. Roul: None; G. Cannon: None; B. Sauer: None;
G. Thiele: None; B. England: Boehringer-Ingelheim, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Baker: CorEvitas, 2, Cumberland Pharma,
2, Horizon Pharmaceuticals, 5.
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Serum Alarmins and the Risk of Interstitial Lung Disease in Patients with
Rheumatoid Arthritis
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Georgetown and Howard Universities, Washington, DC, 5University of Utah, Salt Lake City, UT, 6University of Utah and
Salt Lake City VA, Salt Lake City, UT, 7Salt Lake City VA/University of Utah, Salt Lake City, UT, 8VA Puget Sound/University
of Washington, Seattle, WA, 9Washington University / St. Louis VA, St. Louis, MO, 10Ann Arbor VA, Ann Arbor, MI

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Alarmins are proteins found in the nuclei of epithelial, endothelial, and immune cells that are released
following cell damage and act as stress signals. Facilitating tissue homeostasis and repair, alarmins have also been impli-
cated in the pathogenesis of both rheumatoid arthritis (RA) and tissue fibrosis in other conditions including idiopathic pulmo-
nary fibrosis (Lee JU et al. BMC Pulm Med 2017). The objective of the current study was to quantify associations of serum
alarmins with risk of rheumatoid arthritis-associated interstitial lung disease (RA-ILD).

Methods: Three alarmins (IL-33, thymic stromal lymphopoietin [TSLP], and IL-25) were measured using serum collected at
enrollment from the multicenter prospective Veterans Affairs RA registry. RA-ILD was classified using systematic medical
record review and based on a provider diagnosis of ILD, plus either consistent findings from chest CT or histopathological
abnormalities. Given their distributions, IL-33 and TSLP concentrations were log-transformed and standardized (per
1 SD), while detectable IL-25 was categorized into tertiles (undetectable as referent). Cross-sectional associations of alarmin
values with RA-ILD at enrollment (prevalent RA-ILD) were examined using separate logistic regression models. Associations
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of alarmins with incident RA-ILD were examined using Cox proportional hazards regression. Covariates in multivariate mod-
els included age, sex, race, smoking status, RA disease activity score, and anti-CCP antibody positivity. For analytes asso-
ciated with incident RA-ILD, the cumulative incidence of ILD was summarized graphically by alarmin quartile.

Results: Of 2,835 study participants (88% male, mean age 65 ± 11 years, 77% White, 76% current or former smoker),
115 participants (4.1%) had prevalent RA-ILD at baseline. An additional 146 (5.1%) developed incident ILD over a median
follow-up of 3.0 years (IQR 1.2-6.3 years). There were no associations between serum alarmins and prevalent ILD in unad-
justed or adjusted logistic regression models (not shown). Likewise, no significant associations of TSLP or IL-25 with inci-
dent ILD were observed. The cumulative incidence of RA-ILD development by IL-33 quartile among those without ILD at
enrollment is shown in Figure 1. After 10 years of follow-up, approximately 8% of uncensored patients with RA in the lower

Cumulative incidence of developing incident RA-ILD based on baseline IL-33 quartile.

Univariate (left) and multivariable (right) associations of alarmin concentrations with the development of incident RA-ILD. Models for each analyte
examined separately; multivariable models adjusted for age, sex, race, smoking status, DAS28, and anti-CCP status; univariate p-values for IL-
33 = 0.018; TSLP = 0.222; IL-25 (trend test) = 0.930; multivariable p-values for IL-33 = 0.047; TSLP = 0.056; IL-25 (trend test) = 0.912; IL-33
and TLSP log-transformed, HR reported per log-fold increase.
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two IL-33 quartiles had developed ILD compared to approximately 4% in the upper two quartiles. There was a significant
inverse association between IL-33 concentration and risk of developing incident RA-ILD in unadjusted (HR 0.73 per log-fold
increase; 95% CI 0.57-0.95; p=0.018) and adjusted (HR 0.77; 95% CI 0.59-1.00, p=0.047) models (Figure 2).

Conclusion: In contrast to our a priori hypothesis, we observed a significant inverse association between serum IL-33 con-
centration and the risk of developing incident RA-ILD. These results suggest that by promoting tissue homeostasis and
repair, circulating IL-33 could play a protective role in the ’pre-clinical’ stages of RA-ILD and its measurement could improve
risk stratification efforts in addition to informing future strategies of treatment and prevention.

Disclosure: T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer
Health (UpToDate), 9; B. England: Boehringer-Ingelheim, 2, 5; H. Sayles: None; T. Johnson: None;M. Duryee: None;
C. Hunter: None; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceuticals, 5; G. Kerr: AstraZeneca,
2, Aurinia, 6, Horizon, 2, Janssen, 2, Pfizer, 1, Sanofi, 2; G. Kunkel: None; G. Cannon: None; B. Sauer: None;
K. Wysham: None; A. Joseph: None; B. Wallace: None; G. Thiele: None; J. Poole: AstraZeneca, 12, I have received
no monies. I received anti-IL-33 monoclonal antibody from AstraZeneca for animal research sutdies.
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Glucocorticoid Treatment in Early Rheumatoid Arthritis Is Associated
with Increased Proprotein Convertase Subtilisin/kexin Type 9 (PCSK9)
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Background/Purpose: Rheumatoid arthritis (RA) is associated with an elevated risk for developing atherosclerotic cardio-
vascular disease (CVD). Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a key regulator of low-density lipoprotein
(LDL) metabolism as it gives an increased breakdown of LDL-receptors on the liver resulting in enhanced LDL-cholesterol
levels. We aimed to investigate i) the influence of glucocorticoids and biologic treatments on PCSK9 levels and ii) whether
the presence of autoantibodies associates with the changes in the PCSK9 levels in DMARD-naïve early RA patients after
treatment.
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Methods: In this post-hoc analysis of the phase 4 NORD-STAR randomized controlled trial, PCSK9 levels were assessed in
330 Swedish patients who were randomised (1:1:1:1) to receive methotrexate (MTX) in combination with glucocorticoids
(GC), certolizumab-pegol (CZP), abatacept (ABA), or tocilizumab (TCZ). PCSK9 levels were determined by commercial
ELISA kit (R&D Systems, UK) at baseline and 24 weeks after the initiation of randomised RA treatment. The assay range of
ELISA was 125.0–8000 pg/mL. Linear regression models were used to analyse the difference between the treatment
groups on PCSK9 levels at 24 weeks. Analyses were adjusted for the baseline level of PCSK9, sex, age, BMI,
DAS28-CRP, anti-citrullinated protein antibody (ACPA) status, rheumatoid factor (RF) status, and statin use at 24 weeks.
In a second analysis, the interaction between the treatment groups and RF, ACPA and antinuclear antibody (ANA) were
added to the model.

Results: Baseline characteristics and the medications of interest are shown in Table 1. The mean PCSK9 levels at baseline
were similar across treatment groups. At 24 weeks, highest PCSK9 levels were observed in the MTX+GC treatment group
(see table 2). The mean PCSK9 levels at 24 weeks were as follows: MTX+GC (1934 pg/mL [SD 888]); CZP+MTX (1679
[759]); ABA+MTX (1693 [634]); and TCZ+MTX (1784 [761]). Because the effect of the three biological treatment groups on
PCSK9 levels at week 24 were more or less the same, for the analyses with the interactions with RF, ACPA and ANA, we

Table 1. Baseline characteristics and the medication of interest at baseline and at 24 weeks of patients with early rheumatoid arthritis.

Table 2. Mean levels of PCSK9 at baseline and 24 weeks after the initiation of randomised RA treatment.
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combined the three biological treatment groups into one group in order to increase power. At 24 weeks, PCSK9 levels were
significantly lower in the pooled biologic treatment group compared with the GC+MTX treatment group(β coefficient -194.9;
95% CI -374.1 to -15.8). Interaction analyses demonstrated that the differences between MTX+GC and biological treat-
ments was most pronounced for RF, ACPA and ANA positive patients (See table 3).

Conclusion: Glucocorticoid treatment was associated with increased PCSK9 levels at 24 weeks. These increases were
observed primarily in RF, ACPA, ANA positive patients. Our data provide a potential mechanistic link between glucocorticoid
treatment and cardiovascular disease.

Disclosure: K. Lend: None; J. Twisk: None; N. Kumar: None; J. Lampa: None; A. Rudin: AstraZeneca, 12, financial
support;M. Hetland: AbbVie/Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of Danbio registry, Eli Lilly,
5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, Sandoz, 5, 6; T. Uhlig: Galapagos, 2, 6, Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB,
2, 6; D. Nordstrom: AbbVie/Abbott, 2, BMS, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, UCB, 2;M. Østergaard: AbbVie,
2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene, 2, 5, 6, Eli Lilly, 2, 6, Gala-
pagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Novo Nordisk, 2, 6,
Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6; M. Schrumpf Heiberg:
Roche, 6; E. Haavardsholm: None; B. Gudbjornsson: Nordic-Pharma, 6, Novartis, 2, 6; T. Sokka-Isler: None;
G. Grondal: None; K. Hørslev-Petersen: None;M. Nurmohamed: None; R. van Vollenhoven: AbbVie, 2, 6, AstraZe-
neca, 2, 5, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Galapagos, 2, 5, 6, GlaxoSmithKline, 6, Janssen, 2, 6,
MSD/Merck Sharp and Dohme, 5, Novartis, 5, Pfizer, 2, 5, 6, RemeGen, 2, Roche, 5, Sanofi, 5, UCB, 2, 5, 6;
J. Frostegård: None.

Table 3. Results of interaction analysis estimating the influence of autoantibody status on PCSK9 levels between glucocorticoid treatment and
pooled biologic treatment at 24 weeks.
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Background/Purpose: In 2021, the FDA concluded that there is an increased risk of serious heart-related events with the
Janus Kinase (JAK) inhibitor tofacitinib, which is currently indicated for rheumatoid arthritis (RA), psoriatic arthritis (PsA),
ulcerative colitis (UC), ankylosing spondylitis (AS) and polyarticular course juvenile idiopathic arthritis (pcJIA). Accordingly,
a black box warning was applied to the JAK class for drugs that are indicated for the treatment of arthritis and other inflam-
matory conditions. Tumor necrosis factor α inhibitors (TNFi) do not carry a black box warning for these adverse events. It is
unknown if prescribing patterns or patient behavior was impacted in response to the new black box warning.

Methods: This is a retrospective cohort study of RA patients receiving a JAK inhibitor or TNFi. Patients were included if they
received at least 3 fills for a JAK inhibitor or TNFi between 4/1/2021 and 8/31/2022 and maintained coverage until
8/31/2022. Three periods were assessed: pre-black box warning (4/1/2021 – 8/31/2021), washout
(9/1/2021-12/1/2021), and post-black box warning period (12/2/2021-8/31/2022). Propensity score matching was con-
ducted utilizing the patient’s demographic profile, including age, gender, socioeconomic status (SES), location, and comor-
bid conditions. Adherence was measured using proportion of days covered (PDC) and was evaluated overall and during
each period. Discontinuation was determined if the last fill occurred greater than 30 days from the end of the study. Discon-
tinuation rates were calculated for each period; p-values < 0.05 were significant.

Results: A total of 815 patients were included in the unmatched analysis, with 215 (26.4%) receiving JAK inhibitors. Differ-
ences in age and gender were found between JAK inhibitor and TNFi patients (mean age (SD): 54.8 [8.9] vs 52.4 [11.4] years
in JAK inhibitor vs TNFi, p = 0.002; 36 (16.7%) vs 149 (24.8%) males in JAK inhibitor vs TNFi, p=0.02). No differences in SES
or comorbidity were found. Patients prescribed JAK inhibitors had higher median PDC (5.6%; p=0.022) during the study
compared to TNFi patients and higher median PDC (7.1%; p = 0.014) during the post-black box warning period. No differ-
ence in discontinuation rates were found overall and stratified by study period. After matching, 408 patients were evaluated
with 50% receiving JAK inhibitors; no differences in underlying demographics or comorbidities were found. Adherence met-
rics were similar between matched cohorts. There were no significant differences in median PDC (1.8%; p=0.235) or discon-
tinuation rates (28.9% vs 27.9%), in JAK inhibitor and TNFi groups, respectively, p = 0.529.

Conclusion: Adherence and persistence to JAK inhibitors were not significantly impacted by the addition of the black box
warning.

Disclosure: W. Rutter: CVS Health, 3, 11; K. Patel: CVS Health, 3, 11; S. Delgado: CVS Health, 3, 11; G. Cozzi: CVS
Health, 3, 11; E. Avalos-Reyes: AstraZeneca, 11, CVS Health, 3, 11, GlaxoSmithKlein(GSK), 11, Haleon, 11, Johnson &
Johnson, 11, Moderna, 11, Novavax, 11, Pfizer, 11, Viatris, 11; W. Cavers: Amedisys Inc, 11, Baxter, 11, Conmed
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Corp, 11, CVS Health, 3, 11; C. Liu: CVS Health, 3, 11; R. Grover: CVS Health, 3, 11; L. Feczko: Baxter, 11, CVS
Health, 3, 11; K. Johnson: CVS Health, 3, 4, 11, HC Technology Patent, 10.
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Background/Purpose: In the treatment of RA, JAK inhibitors are a valuable option to meet remission or low disease activity
(LDA) treatment targets following an inadequate response (IR) or intolerance to ≥ 1 conventional synthetic disease-modifying
antirheumatic drug (DMARD). Filgotinib (FIL) is a JAK1 preferential inhibitor available in two doses for the treatment of mod-
erate to severe RA. The objective of this analysis was to evaluate long-term efficacy of two doses of FIL in clinically relevant pt
populations. Response rates for Boolean remission 2.0 were reported as an exploratory objective.

Figure. Boolean remission 1.0 and 2.0 for MTX-IR pts in FINCH 4 LTE through W156 (safety analysis set, nonresponder imputation)
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Methods: In this interim analysis, efficacy (nonresponder imputation) of FIL 200 mg (FIL200) and 100 mg (FIL100) was
assessed from long-term extension (LTE) baseline (BL) to Week (W) 156 in patients (pts) with an IR to methotrexate
(MTX-IR) and biologics (bDMARD-IR), enrolled from FINCH 1 (NCT02889796) and 2 (NCT02873936) parent studies,
respectively, receiving ≥ 1 FIL dose in FINCH 4 (NCT03025308).

Results: Study design, BL characteristics and W48 outcomes for MTX-IR1 and bDMARD-IR2 pts were reported previously.
For MTX-IR and bDMARD-IR pts who received FIL200 or FIL100 in the parent study, W156 remission rates using Boolean
1.0 criteria were 20.5% and 15.8%, and 18.2% and 8.9%, respectively. Adopting the Boolean 2.0 criteria slightly increased
remission rates for FIL200 and FIL100 at W156: +4.2% and +4.9% for MTX-IR pts, and +1.5% and +2.4% for bDMARD-IR
pts, respectively. For pts rerandomized to FIL on entering the LTE, Boolean 2.0 criteria also increased remission rates vs
Boolean 1.0. Both MTX-IR (Figure) and bDMARD-IR pts maintained long-term Boolean remission through W156 with
FIL200 and FIL100, irrespective of prior FIL. Results for Disease Activity Score in 28 joints using C-reactive protein
(DAS28-CRP) < 2.6, Clinical Disease Activity Index (CDAI) ≤ 2.8 and Simplified Disease Activity Index (SDAI) ≤ 3.3, and mean
change from parent study BL in Health Assessment Questionnaire–Disability Index (HAQ-DI) and pain are shown (Table).
Similar trends in efficacy were seen for LDA and ACR response criteria.

Conclusion: In FINCH 4, both FIL200 and FIL100 showed sustained efficacy up toW156 in clinically relevant pt populations.
Boolean 2.0 criteria classified more pts in remission, in line with the range reported in the validation study.3

References:

1. Combe B, et al. Arthritis Rheumatol 2021;73(Suppl 9):POS1697
2. Buch M, et al. Arthritis Rheumatol 2021;73(Suppl 9):POS1696
3. Studenic P, et al. Arthritis Rheumatol 2023;82:74–80

Disclosure: M. Buch: AbbVie, 2, 6, 12, All paid to host institution, Boehringer Ingelheim, 2, 6, 12, Paid to host institu-
tion, Galapagos, 2, 6, 12, Paid to host institution, Gilead, 2, 5, 6, 12, Paid to host institution, Lilly, 2, 6, 12, All paid to
host institution, National Insitute for Health and Care Research (NIHR), 3, 12, Maya H Buch is a National Institute for
Health and Care Research (NIHR) Senior Investigator. The views expressed are those of the authors and not nece,

Table. Efficacy in MTX-IR and bDMARD-IR pts through W156 in FINCH 4 (safety analysis set; nonresponder imputation)
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Novartis, 2, 5, 6, Pfizer, 2, 6, Roche, 2, 5, 6, Sandoz, 2, 6, Sanofi, 5, Sobi, 5; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6,
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Gilead, 2, Janssen, 2, 6, MSD, 6, Nordic Pharma, 5, Novartis, 1, Pfizer, 6, Roche-Chugai, 2, 6;H. Schulze-Koops: Abb-
Vie, 2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Pfizer, 2, 6; J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly,
2, MSD, 2, Novartis, 2, Pfizer, 2, 5; Y. Tanaka: AbbVie, 6, AstraZeneca, 6, BMS, 6, Boehringer-Ingelheim, 6, Chugai,
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Background/Purpose: Nipocalimab is a fully human, immunoglobulin G (IgG) 1 monoclonal antibody that blocks the neo-
natal crystallizable fragment receptor (FcRn), thereby lowering IgG levels. RA is a chronic inflammatory autoimmune disease
with a multitude of pathogenic mechanisms. Anti-citrullinated protein autoantibody (ACPA) is one of the hallmark autoanti-
bodies that may contribute to the pathogenesis and active inflammation in RA. In a phase 2a proof-of-concept study
(IRIS-RA; NCT04991753), nipocalimab demonstrated numerically greater improvements in clinical endpoints (reported sep-
arately). Here, we report the initial pharmacodynamics of nipocalimab and associated disease biomarkers in the IRIS-RA
study.

Methods: IRIS-RA was a phase 2a, multicenter, randomized, double-blind, placebo-controlled study. Eligible adult patients
had active, seropositive RA with prior inadequate response or intolerance to≥1 tumor necrosis factor inhibitors. Nipocalimab
or placebo was given intravenous every 2 weeks fromWeeks 0-10. Blood samples were collected from consenting patients
for the measurement of serum immunoglobulin levels, including total IgG and IgG subclasses. Levels of serum ACPA IgG
were measured by an anti-cyclic citrullinated peptide 2 (CCP2) assay. Circulating immune complexes (CICs), complement
activation markers, and serum inflammatory markers, including cytokines and C-reactive protein (CRP), were also mea-
sured. Associations between changes in biomarker levels and clinical responses at Week 12 were assessed.
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Results: A total of 53 patients (nipocalimab, n=33; placebo, n=20) were enrolled in the study. Baseline biomarker
levels were generally comparable between groups. Serum total IgG levels were reduced by nipocalimab from Weeks
4 through 12 and returned to baseline levels at Week 18. At Week 12, there was a 58% reduction (geometric mean)
in the total IgG level observed in the nipocalimab group compared to a 2.4% increase in the placebo group (Figure 1).
Decreases from baseline in all IgG subclasses were consistent with those observed for total IgG levels. Significant
reductions of total CIC and ACPA IgG levels were also observed in the nipocalimab group versus the placebo group
(Figure 1), with a trajectory similar to total IgG reduction. Relative to the baseline, no changes in complement activation
markers or serum inflammatory markers were observed in either group. In nipocalimab group, those who achieved
remission in the Disease Activity Score 28-CRP at Week 12 had numerically greater reduction in ACPA compared to
non-responders.

Conclusion: Nipocalimab significantly and reversibly reduced IgG, ACPA, and CICs, consistent with the expected mecha-
nism of action, but did not impact complement activation markers or serum inflammatory markers. Reduction in ACPA by
nipocalimab was associated with clinical remission. These findings support the observed clinical response and suggest that
combination of nipocalimab and a therapy with an orthogonal mechanism may provide clinical benefits for patients with
refractory RA.

Disclosure: R. Panchakshari: Janssen, 3, Johnson & Johnson, 11; M. Loza: Janssen, 3, Johnson & Johnson, 11;
T. Huizinga: None; G. Schett: None; K. Ma: Janssen, 3, Johnson & Johnson, 11; J. Leu: Janssen, 3, Johnson & John-
son, 11; S. Liva: Janssen, 3, Johnson & Johnson, 11; F. Ibrahim: Janssen, 3, Johnson & Johnson, 11; B. Zhou: Jans-
sen, 3, Johnson & Johnson, 11; Q. Wang: Janssen, 3, Johnson & Johnson, 11; R. Cella: Janssen, 3, Johnson &
Johnson, 11; C. Karyekar: Janssen, 3, Johnson & Johnson, 11; K. Fei: Janssen, 3, Johnson & Johnson, 11; C. Cuff:
Janssen, 3, Johnson & Johnson, 11; S. Gao: Janssen, 3, Johnson & Johnson, 11.
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Background/Purpose: Based mainly on results from a randomized clinical trial (RCT) in rheumatoid arthritis (RA) patients
(ORAL Surveillance), major regulatory agencies have concluded that JAK inhibitors, including Upadacitinib (UPA), a selective
and reversible JAK1 inhibitor, may be associated with an increased risk of serious cardiovascular events and cancer com-
pared with tumor necrosis factor inhibitors (TNFi). In this context, evidence on safety, effectiveness and risk minimization
measures in patients treated with UPA in routine clinical practice are of particular interest.

Methods: Observational, retrospective, and multicenter study including patients diagnosed with RA, and spondylarthritis
(SpA) (psoriatic arthritis, and axial-SpA), who received UPA for at least 3 months between January 1, 2021, and March
31, 2023. For a comparison of baseline cardiovascular risk (CVR), RA and SpA patients who initiated TNFi treatment during
this same period were also analyzed. Baseline demographic and disease characteristics, changes over time in DAS28 or
BASDAI, baseline CVR by Systemic Coronary Risk Estimation (SCORE)2 or SCORE2_OP (patients >70 years), concomitant
medications, line and persistence of UPA treatment, and adverse events data were collected. Cox regression and Kaplan-
Meier curves were used to analyze the UPA persistence, and a general mixed linear model to study the variation of disease
activity over time. Chi-squared, t-Student, and U-Mann-Whitney tests were used to compare groups.

Results: A total of 104 patients treated with UPA, 80 RA (77%) and 24 (23%) SpA, were included. The mean follow-up time
was 12.8±6.7 (SD) months. Table 1 shows baseline demographic and disease characteristics, disease activity, and CVR
factors, including baseline SCORE2 of patients treated with UPA and TNFi. UPA showed significant effectiveness in control-
ling RA disease activity by DAS28 during follow-up (p< 0.001). UPA persistence in both RA and SpA patients is shown in
Figure 1, with a tendency to a better persistence in SpA (log rank: 2.9, p=0.08). According to the COX regression analysis,
the only factor associated with lower UPA persistence was its use in 2nd or higher line (HR 7.1 95%CI 0.98-52.08,
p= 0.052). The main reason for discontinuation of UPA was adverse events (n=11, 44%), followed by ineffectiveness (n=8,
32%) and loss to follow-up (n=6, 24%). To examine changes over time in CVR minimization in UPA-treated patients,
109 patients who initiated TNFi during the same period with similar demographic characteristics and clinical activity
(Table 1) were analyzed as a comparator. SCORE2, both as a percentage (p=0.47) and categorized (p=0.21), were similar
between patients treated with UPA or TNFi (Table 1). However, when SCORE2 was categorized and analyzed by trimester,
a significant reduction (p=0.03) was observed in moderate-high risk patients who initiated UPA versus TNFi since April 2022
(Table 2).
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Conclusion: UPA shows sustained effectiveness in patients with RA and especially in those with SpA, with a safety profile
equivalent to that shown in RCTs. The recommendations of the regulatory authorities to minimize CVR in patients treated
with JAKi seem to have been adopted and even anticipated in daily clinical practice.

Table 1. Basal demographics, disease characteristics, treatments and cardiovascular risk of patients included.

Table 2. Contingency table of patients initiating UPA or TNFi with moderate-high cardiovascular risk by SCORE2 before and after April 2022.
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Background/Purpose: The appearance of JAK inhibitors (JAKi) in the last few years has proved a great clinical application
in rheumatic pathology and it has become an innovative and widely-used therapeutic line. In fact, JAKi has been recently
included in the management algorithms of psoriatic arthritis, axial spondyloarthritis or rheumatoid arthritis. Nevertheless,
the evidence of therapeutic alternatives in real life after the failure of a JAK inhibitor is limited: another JAKi or the change in
therapeutic target.

The purpose of the study is to analyze the treatment alternatives after JAKi failure in real life conditions and in multiple
diseases.

Methods: Retrospective longitudinal observational study of patients that started JAKi treatment and was discontinued from
2013 to 2022. Demographic and clinical variables were collected from the electronic medical record. "Switching" and
"cycling" were analyzed depending on the prescribed medicine after the JAKi, classifying them in the following targets:
anti-TNF, anti-IL6, anti-CTLA4, anti-IL12/23, anti-IL17, anti-IL23, another JAKi or other situations like anti-CD20. We studied
the retention rate at 9 months after the start of the new treatment.

Figure 1. Kaplan-Meier curves of UPA persistence in RA and SpA patients
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Results: In our series, the most prescribed JAKi was Tofactinib (n=119), followed by Baricitinib (n=76), Upadacitinib (n=66)
and Filgotinib (n=4). The most recurrent indications for JAKi treatment were rheumatoid arthritis (n=71) and psoriatic arthri-
tis (n=12).

Out of 265 JAKi prescriptions, 95 failures to JAKi treatment were included in this study. The JAKi with higher failure rate was
tofacitinib (n=61) followed by baricitinib (n=22) and upadacitinib (n=12). We do not have data from filgotinib due to its recent
incorporation to the Spanish national market. The main cause of end of treatment was adverse reaction (34.74%), followed
by secondary failure (28.42%).

After all the JAKi failures, "switching" to other families like anti-TNF or anti-IL6 was the main therapeutical choice (n=57), fol-
lowed by "cycling" to another JAKi (n=25). 8 patients did not start a new treatment after JAKI failure.

The retention rate at 9 moths after the treatment showed that the 83,33% of the "cycling" to another JAKi and the 73,5% of
the "switching" to another therapeutic target maintained the treatment (see image). The retention rate was not studied in
17 patients because the treatment period was less than 9 months.

Table 1. Total of "switching" and "cycling"
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Conclusion: After a JAKi failure, "switching" is the most recurrent alternative in our series, used most frequently in patients
with side events or primary failure. "Cycling" was the most common alternative used with patients who stopped receiving
treatment due to secondary failure and in patients with a major proportion of failure to bDMARD.

The retention rate after 9 months was 83,33% for "cycling" and 73,50% for "switching" groups.

Disclosure: P. Muñoz Martínez: None; L. Mas Sanchez: None; E. Grau Garcia: None; C. Riesco Barcena: None;
A. Huaylla Quispe: None; A. Torrat Noves: None; D. Ramos Castro: None; B. Villanueva Mañez: None;
I. Alcantara Alvarez: None; S. Leal Rodriguez: None; E. Vicens Bernabeu: None; J. Oller Rodriguez: None;
I. Canovas Olmos: None; E. Tovar Sugrañes: None; C. Najera Herranz: None; I. Martinez Cordellat: None;
H. Charia: None; R. Negueroles Albuixech: None; M. De la Rubia Navarro: None; L. Gonzalez Puig: None;
J. Ivorra Cortes: None; J. Roman Ivorra: None.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease. Strategies for addressing
treatment failure with TNF inhibitors according to the recent EULAR recommendations include switching to an alternate
TNF inhibitor (known as "switching" or "cycling") or moving to a different class of targeted agents with an alternative mech-
anism of action ("swapping"). Although efficacy data on switching from one TNFi after failure to another TNFi are available,

Image 1. Retention rate at 9 months
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Table 1. Patient characteristics of total cohort, patients exposed to selective JAKi and patients with switches from non-selective JAKi to
selective JAKi.

Table 2. Adverse effects in the total cohort, patient exposed to non-selective and selective JAKi and patients with switches from non-selective and
selective.
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information on switching from one JAK inhibitor (JAKi) to another JAKi is lacking and it is unclear whether cycling or swap-
ping is preferable between JAKis. We evaluated the overall safety of JAKis in the Middle Eastern population, as well as the
clinical efficacy of cycling from Tofacitinib (Tofa) or Baricitinib (Bari) to Upadacitinib (Upa).

Methods: Between May 2015 and May 2023, 186 patients with RA received Tofa, Bari, or Upa in any order in clinical prac-
tice at 3 centers (UAE, Saudi Arabia and Jordan). The drug retention rate, the drug’s safety, and the reason for switching due
to ineffectiveness or an adverse event were all obtained. We compared the efficacy of switching from a non-selective JAKi to
a more selective JAKi in terms of CDAI, DAS28 ESR and CRP evolution over the course of 6 months after starting the second
treatment. Unpaired t test was used for comparison of disease activity. The level of significance was p < 0.05.

Results: 186 patients were exposed to Tofa, Bari and Upa (67%, 25% and 30% respectively). The mean age at the time of
RA diagnosis was 40±16 (Mean±SD) years, with a BMI of 31±7 kg/m2, and a disease duration of 10±7 years. At baseline,
the most common comorbidities were hypertension, dyslipidemia, and diabetes (30%, 33% and 26% respectively). Prior
to starting any JAKi, there was a history of cardiovascular disease (10%) and cancer (6%). 3% had a previous history of var-
icella zoster (VZV) infection. All patients had previously received csDMARD, however 56% received bDMARD and 59%
received oral prednisolone. Mean drug retention for Tofa (27.7±21.9), Bari (17.3±14.4) and Upa (11.7±6.6) months. Of the
186 patients, 55 patients (30%) were exposed to Upa. 6% had a previous history of VZV infection. Over the course of the
51.2 months of JAKi drug exposure, two patients developed VZV reactivation, one patient developed a DVT with no MACE.
27 patients out of the 55 exposed to Upa had prior use of Tofa or Bari. There were 31 instances of cycling among JAKis:
3 (Tofa to Bari), 18 (Tofa to Upa) and 9 (Bari to Upa). Over the course of the 51 months of JAKi drug exposure, 1 patient
developed VZV reactivation (Tofa to Upa) with no reported DVT or MACE. Over a 6-month period, the switch to Upa was well
tolerated and patients maintained a low disease activity response. Prior to switching from Tofa or Bari to Upa, the baseline
CDAI, DAS-ESR, and CRP were (29.4±9.7, 5.5±1.1 and 4.6±0.9 respectively) and after 6 months were (6.7±5.3, 2.9±0.6
and 2.5±1.0 respectively; p value < 0.0001).

Conclusion: Our findings show that switching from non-selective JAKi to selective JAKi is feasible and safe, and that it may
improve disease activity outcomes in patients who have failed to achieve low disease activity or remission with a previ-
ous JAKi.

Disclosure: R. Namas: None; J. Alameri: None; S. Al Qassimi: None; H. Yu: None; M. Elarabi: None; H. Shatnawi:
None; L. Memisoglu: None; A. Al Marzooqi: None; A. Mubashir: None; E. Mysler: AbbVie, 2, 5, Amgen, 2, 5, Astra
Zeneca, 2, 5, BMS, 2, 5, GSK, 2, 5, Janssen, 2, 5, Lilly, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Roche, 2, 5, Sandoz, 2, 5,
Sanofi, 2, 5.

Table 3. CDAI, DAS-ESR and CRP at baseline and after 6 months from switching to Upa.
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Background/Purpose: In patients with RA, high RF titers are considered a poor prognostic factor and are associated with
higher disease activity, risk of radiographic progression, and decreased response to TNF inhibitors (TNFis).1–3 Recent data
suggest that patients with RA and high RF titer may achieve and maintain greater clinical improvement with TNFis without
a crystallizable fragment (Fc) compared to TNFis with an Fc.4 In this post hoc analysis of the EXXELERATE trial, we assessed
efficacy outcomes of certolizumab pegol (CZP), a PEGylated Fc-free TNFi, versus adalimumab (ADA; Fc-containing TNFi) in
patients with RA and high RF titers.

Methods: The phase 4 EXXELERATE trial (NCT01500278) compared the efficacy and safety of CZP to ADA in a head-
to-head comparison; full study design and primary outcomes have been reported previously.5 Patients were randomized
1:1 to CZP 200mg every 2 weeks (Q2W) plus methotrexate (MTX), or ADA 40mgQ2W plus MTX. At Week (Wk) 12, patients
were classified as responders or non-responders; non-responders were switched to the other TNFi with possible follow-up
to Wk 104. Both Wk 12 responders and non-responders were included in this analysis. Here, we report drug plasma con-
centrations, mean disease activity score (DAS)28-CRP score, and proportion of patients achieving low disease activity
(LDA; threshold: DAS28-CRP ≤2.7) to Wk 104. Results are stratified by RF titer quartile (≤Q3: ≤203 IU/mL; >Q3: >203
IU/mL; measured by Roche Tina-quant®) and reported as observed data.

Results: Baseline (BL) data by RF quartile were available for 453 CZP-randomized patients (≤Q3: n=334; >Q3: n=119) and
454 ADA-randomized patients (≤Q3: n=347; >Q3 n=107). BL characteristics were similar between CZP- and ADA-
randomized patients across the RF titer quartiles. At Wk 12, 66 CZP-treated patients switched to ADA and 59 ADA-treated
patients switched to CZP. At Wk 104, mean ADA plasma concentrations were 22.9% lower in patients with RF >203 IU/mL
vs those with RF ≤203 IU/mL; in CZP-treated patients, this difference was smaller (13.0%; Figure 1). For patients in RF ≤Q3,
mean DAS28-CRP scores were similar between CZP- and ADA-treated patients through Wks 0–104 (mean [SD] DAS28 at
Wk 104: 2.48 [1.18] CZP vs 2.49 [1.14] ADA). However, for patients in RF >Q3, mean DAS28-CRP scores were nominally
lower in CZP- vs ADA-treated patients (Wk 104: 2.50 [1.18] CZP vs 2.93 [1.22] ADA; Figure 2). A similar pattern was
observed for the proportion of patients achieving LDA at Wk 104 (≤Q3: 64.8% CZP vs 65.1% ADA; >Q3: 65.7% CZP vs
48.3% ADA).
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Conclusion: CZP-treated patients with RA and high titer RF had similar drug concentrations and clinical responses to
patients with RA and low titer RF, a pattern not observed in ADA-treated patients. These data, together with previous reports
where CZP showed consistent efficacy irrespective of BL RF titer,6,7 suggest CZPmay be a suitable therapy for patients with
RA and high RF titer. References:1. Vastesaeger N. Rheumatology 2009;48:1114–21. 2. Cuchacovich M. Clin Rheumatol
2014;33:1707–14. 3. Takeuchi T. Arthritis Res Ther 2017;19:194. 4. Nakayama Y. Rheumatol Int 2022;42:1227–34. 5.
Smolen J. Lancet 2016;388:2763–74. 6. Martínez-Feito A. Ann Rheum Dis 2022;81:594–5. 7. Tanaka Y. Int J Rheum Dis
2023;00:1–12.

Figure 1. Mean drug plasma concentrations of (A) CZP and (B) ADA to Week 104, stratified by RF titer quartiles [OC]
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6, Bristol-Myers Squibb, 6, Celgene, 6, Celltrion, 6, Chugai, 6, Eli Lilly, 5, EULAR Task Forces and T2T Task Forces,
12, Convenor, Gilead, 6, ILTOO, 6, Janssen, 6, Lilly, 6, Merck Sharp & Dohme, 6, Novartis, 5, Novartis-Sandoz, 6, Pfizer,

Figure 2. Response to CZP and ADA to Week 104 measured by (A) DAS28-CRP and (B) proportion of patients achieving DAS28-CRP LDA, strat-
ified by RF titer quartiles [OC]
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6, Rheumatology 7E/8E, 12, Co-editor, Roche, 5, 6, R-Pharma, 6, Samsung, 6, Sanofi, 6, UCB Pharma, 6; P. Taylor:
AbbVie, 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 5, Gilead Sciences, 2, GSK, 2, Janssen, 2, Nordic Pharma,
2, Pfizer Inc, 2, Sanofi, 2, UCB, 2; Y. Tanaka: AbbVie, 6, AstraZeneca, 6, BMS, 6, Boehringer-Ingelheim, 6, Chugai, 5, 6,
Eisai, 5, 6, Eli Lilly, 6, Gilead, 6, GSK, 6, Mitsubishi-Tanabe, 5, Pfizer, 6, Taiho, 6, Taisho, 5, 6; C. Cara: UCB Pharma,
3, 11; B. Lauwerys: UCB Pharma, 3, 11; R. Xavier: AbbVie, 2, 6, AstraZeneca, 2, 6, Janssen, 2, 6, Organon, 2, 6,
UCB Pharma, 2, 6; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Corrona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5,
Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer,
2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9; M. Weinblatt: AbbVie, 2, 5, Aclaris, 2, Amgen,
2, Aqtual, 2, 5, BMS, 2, 5, CorEvitas, 2, Eli Lilly, 2, Gilead, 2, GSK, 2, Horizon, 2, Janssen, 5, Johnson and Johnson,
2, Pfizer, 2, Prometheus, 2, Rani, 2, Revolo, 2, Sanofi, 2, Sci Rhom, 2, Scipher, 2, Set Point, 2, UCB Pharma, 2.
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Background/Purpose: IRL201805 is a novel biologic derived from Binding Immunoglobulin Protein (BiP) that has been
developed for the treatment of Rheumatoid arthritis (RA) (P Eggleton, et al, J Cell Mol Med, 2023;27:322-339). A phase
I/IIa clinical trial with a single IRL201805 intravenous infusion has demonstrated improvement in Disease Activity Score
28 (DAS28) (B Kirkham, et al, Rheumatology, 2016;55:1993-2000). Moreover, IRL201805 directly interacts with

Fig 1. Venn Diagram of the transcriptional changes in RA monocytes vs HC monocytes (RA Up and RA Down) compared to the transcriptional
changes in RA monocytes treated with IRL201805 (RA IRL201805 Up and RA IRL201805 Down). In RA monocytes, 44 of the downregulated
genes are upregulated with IRL201805 treatment, while upregulated 133 genes were downregulated by IRL201805 treatment.
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Monocytes, which play a key role in initiation of inflammation and bone erosion in RA. Thus, there is a need to identify the
inflammatory pathways that drive the involvement of the myeloid compartment in RA and to how IRL201805 modulates
these pathways. Herein, we performed a comprehensive RNA-seq analysis on monocytes from RA patients compared with
healthy donors in the presence or absence of IRL201805 to investigate the impact on transcriptional profiles.

Methods: CD14+CD16- monocytes were isolated from peripheral blood mononuclear cells (RA patients with active disease
and healthy controls (HC)), and cultured overnight with macrophage-colony stimulating factor (M-CSF). RNAseq was per-
formed on the monocytes collected with or without 24h IRL201805 stimulation.

Results: Evaluation of the transcription profiles changes in monocytes from active RA patients and age-gender matched HC in
the presence or absence of IRL201805 revealed that untreated monocytes from RA patients had 2210 upregulated differentially
expressed genes (DEGs) and 1294 downregulated DEGs when compared to HC cells (adjusted p < 0.05 & absolute log2fold
> 0.58). Furthermore, exposure to IRL201805 resulted in the upregulation of 1608 transcripts and downregulated of 1453 in
RA monocytes whilst only altering the expression of < 20 genes in cells derived from HC. In RA samples, the upregulated tran-
scripts were associated with cell adhesion and chemotaxis whilst the downregulated transcripts were associated with metabolic
processes. To further investigate the effect of IRL201805 upon monocytes, we compared the DEGs in IRL201805 treated RA
monocytes (vs untreated RA macrophages) to the DEGs in circulating RA monocytes (vs HC monocytes). This revealed that
133 upregulated DEGs in RA were decreased and 44 downregulated DEGs in RA were increased with IRL201805 treatment.
Notably, a larger proportion of DEGs in RA circulating monocytes were altered in the same direction with IRL201805 treatment.

Conclusion:Our data suggests that IRL201805 selectively target transcriptional changes in RA and not healthy monocytes.
Notably, IRL201805 downregulates transcripts that are upregulated in RA whilst simultaneously upregulating transcripts
that are downregulated in RA. Combined this suggests that IRL201805 has the capacity to ’reset’ a number of cell-cell
and metabolic linked inflammatory pathways in disease-state cells.

Disclosure: Y. Yamamura: Revolo Biotherapeutics, 5; K. Woolcock: None; V. Corrigall: Revolo Biotherapeutics,
2, 11; L. Ravanetti: Revolo Biotherapeutics, 3; J. De Alba: Revolo Biotherapeutics, 3;R. Foulkes: Revolo Biotherapeu-
tics, 2; P. Eggleton: Revolo Biotherapeutics, 3; C. Goodyear: Abbvie, 6, AstraZeneca, 2, 5, Bristol-Myers
Squibb(BMS), 2, 5, Celgene, 5, Eli Lilly, 5, Galvani, 2, 5, GlaxoSmithKlein(GSK), 5, Istesso, 5, Janssen, 5, MedAnnex,
2, 5, Medincell, 2, MiroBio, 5, Revolo, 5, UCB, 5, 6.
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Background/Purpose: In Rheumatoid arthritis (RA), osteoclasts derived from CD14+ Monocytes are associated with a risk
of progressive bone and joint destruction, which fundamentally impacts quality-of-life. Current RA treatments such as immu-
nosuppressants, steroids, and biologics can in part ameliorate joint destruction and decrease the need for subsequent
orthopaedic surgery. However, such treatments are far from perfect and knowledge of their mode-of-action in preventing
osteoclast induced bone destruction is limited. IRL201805 is a novel biologic derived from Binding Immunoglobulin Protein
(BiP) that has been developed for the treatment of RA ( P Eggleton, et al, J Cell Mol Med, 2023;27:322-339). In a Phase I/IIa
clinical trial, a single IRL201805 intravenous infusion was demonstrated to improve Disease Activity Score 28 (DAS28)
(B Kirkham, et al, Rheumatology, 2016;55:1993-2000). Moreover, IRL201805 was also shown to inhibit osteoclast function
(V M Corrigall, et al, Immunology, 2009;128: 218-226). In this study, we have further investigated the capacity and mode-
of-action of IRL201805 on receptor activator of nuclear factor-kB ligand (RANKL)-induced osteoclastogenesis in the context
of RA patient derived CD14+ monocytes.

Methods: Pre- and mature osteoclasts were derived from CD14+CD16- monocytes, isolated from peripheral blood mononu-
clear cells of RA patients and healthy individuals, in in vitro cultures supplemented with macrophage-colony stimulating factor
(M-CSF) and RANKL. Changes in gene transcript levels in preosteoclasts was examined by RNAseq, 24h after drug treatment.

Results: IRL201805 reduced the numbers of osteoclasts generated from preosteoclasts derived from both RA patients
(vehicle: 777±587 vs IRL201805: 102±12; n=5) and healthy controls (vehicle: 812±569 vs IRL201805: 148±179; n=5), as
visualized by immunofluorescent TRAP staining(Figure 1). Notably, IRL201805 also inhibited actin ring formation. Transcrip-
tional evaluation of pre-osteoclast exposure to IRL201805 revealed that several genes implicated in osteoclast differentiation
were significantly downregulated (e.g. TNFSF11A (p< 0.002)) or upregulated (e.g. NFKBIZ (p< 0.01)). Moreover, several
vacuolar ATPases (i.e. ATP6V0E2 (p< 0.001) and ATP6V1C1 (p< 0.01)), which play a role in acidification of osteoclasts
and bone resorption, were strongly downregulated.

Conclusion: Our finding suggest that IRL201805 inhibits osteoclast differentiation via modulation of RANK/RANKL signal-
ing. Notably, there is an impact on metabolic pathways such as V-ATPases, which are critical for bone resorption. This is
particulary revelant, as antiresorptive drugs that inhibit V-ATPase activity in osteoclasts have become an area of develop-
ment. Taken together, these findings underpin the need for further investigations in RA patients and upcoming clinical phase
IIb RA trials.

Figure 1. Osteoclast differentiation is inhibited by IRL201805 treatment, which involves down regulation of several osteoclast and metabolic genes.
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Background/Purpose: Treatment with methotrexate (MTX) has been shown to be associated with lower cardiovascular
risk and lower blood pressure (BP) compared with other disease modifying anti-rheumatic drugs (DMARDs) in cross-
sectional and epidemiological studies in patients with rheumatoid arthritis (RA). However, the evidence in longitudinal, ran-
domized trials is lacking. We sought to address this issue by performing a randomized trial comparing the effect of MTX
on BP against a control group on sulfasalazine.

Methods: Adult treatment-naïve patients, recently diagnosed with RA according to the 2010 ACR/EULAR criteria, were ran-
domized to clinically guided doses of subcutaneous MTX (Group 1, n=31, age 57±15 years, 65% females) or the DMARD
sulfasalazine (SSZ, Group 2, n=31, age 54±17 years, 58% females). Clinic systolic (SBP, primary study endpoint), diastolic
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(DBP), and mean arterial pressure (MAP), and the augmentation index (AIx), (a marker of arterial wave reflection) were mea-
sured at baseline (before treatment), and after 1 and 6 months (ClinicalTrials.gov: NCT03254589).

Results: At baseline, the two groups were matched for age, gender, body mass index, and 28-joint disease activity score
(p>0.05 for all comparisons). After 1 month of treatment, group 1 had a trend towards a significant reduction in SBP (mean
difference -2.6±10.6 mmHg, p=0.09) and DBP (mean difference -1.8±6.7 mmHg, p = 0.053) and a significant reduction in
MAP (mean difference -2.1±7.5 mmHg, p=0.049) compared to Group 2. After 6 months of treatment, group 1 had a signif-
icant reduction in SBP (mean difference -4.0±10.8 mmHg, p=0.038) and MAP (mean difference -4.3±17.9 mmHg,
p=0.023) and a trend towards a significant reduction in DBP (mean difference -0.7±6.82 mmHg, p=0.053). There were no
significant between-group differences in AIx over time.

Conclusion: The results of this study provide the first evidence that MTX treatment causes a significant reduction in SBP
(primary endpoint) at 6 months in RA patients in intervention studies. The effects of MTX on BP are not mediated by changes
in arterial wave reflections. Further research is warranted to identify the mechanisms involved in the MTX-induced BP lower-
ing effects and whether such effects account for the protective effects of MTX against cardiovascular disease observed
in RA.

Disclosure: S. Tommasi: None; R. Woodman: None; M. Wiese: None; M. Shanahan: None; A. Mangoni: None.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with increased risk of cardiovascular disease (CVD), venous
thromboembolism (VTE), and mortality. Many patients with RA underwent knee and hip replacement surgeries, i.e., knee
arthroplasty and hip arthroplasty. The primary role of knee arthroplasty and hip arthroplasty is to remove the structural
abnormality, leading to significant improvements in pain and function. However, the aforementioned improvements may
not translate into a lower risk of all-cause mortality, one of the most important indicators for the net risk-benefit effect of
any clinical treatment regimen, among patients with RA. Considering physical inactivity and use of non-steroidal anti-
inflammatory drugs (NSAIDs) are major risk factors for CVD, one would anticipate that there is a potential cardioprotective
advantage coupled with knee arthroplasty and hip arthroplasty as they enhance the capacity for physical activity and
reduced usage of analgesics (e.g., NSAIDs). Nevertheless, the impact of these surgeries on CVD risk among patients with
RA also needs to be yet confirmed. We aimed to examine the relation of knee or hip arthroplasty to the risk of all-cause mor-
tality, CVD and VTE among patients with RA.

Methods: We included patients with RA (ages≥20 years) from the IQVIA Medical Research Data primary care database in
the United Kingdom. The primary outcome was all-cause mortality. The secondary outcomes included CVD and VTE. We
conducted propensity score-matched cohort studies to compare the risks of each outcome between subjects with knee
arthroplasty (n=2,387) and hip arthroplasty (n=1,681), and those without knee arthroplasty (n=2,387) or hip arthroplasty
(n=1,681), respectively.

Results: Subjects with knee arthroplasty had 23% lower risk of mortality than those without knee arthroplasty (HR: 0.77,
95%CI: 0.65-0.90) (Figure 1A). Similarly, a lower, albeit non-statistically significant, mortality rate was observed among sub-
jects with hip arthroplasty than those without arthroplasty (HR: 0.87, 95%CI: 0.73-1.04) (Figure 1B). Compared with those
without arthroplasty, subjects with knee or hip arthroplasty had a lower, albeit non-statistically significant, risk of CVD. The
corresponding HRs were 0.86 (95%CI: 0.73-1.01) and 0.84 (95%CI: 0.69-1.02), respectively (Figure 2). Both subjects with
knee or hip arthroplasty showed a higher risk of VTE than their counterparts (HR for knee arthroplasty: 1.63 (95%CI:
1.23-2.17); HR for hip arthroplasty: 2.19 (95%CI: 1.54-3.11) (Figure 3). The associations of knee and hip arthroplasty with
the risks of mortality, CVD and VTE were generally consistent across strata of age and sex.

Conclusion: Our population-based cohort study provides the first evidence that knee and hip arthroplasty were associated
with lower risks of mortality and CVD but increased risk of VTE among patients with RA.
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Figure 1. Cumulative incidence of death among subjects with knee or hip arthroplasty compared subjects without knee or hip arthroplasty. A, sub-
jects with knee arthroplasty compared subjects without knee arthroplasty; B, subjects with hip arthroplasty compared subjects without hip arthro-
plasty. KA, knee arthroplasty; HA, hip arthroplasty.
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Figure 2. Cumulative incidence of cardiovascular disease among subjects with knee or hip arthroplasty compared subjects without knee or hip
arthroplasty. A, subjects with knee arthroplasty compared subjects without knee arthroplasty; B, subjects with hip arthroplasty compared subjects
without hip arthroplasty. KA, knee arthroplasty; HA, hip arthroplasty.
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Disclosure: X. Deng: None; Y. Zhang: None; Y. Wang: None; N. Lu: None; D. Xie: None; H. Lyu: None; J. Wei: None;
C. Zeng: None; G. Lei: None; H. Li: None.

Figure 3. Cumulative incidence of venous thromboembolism among subjects with knee or hip arthroplasty compared subjects without knee or hip
arthroplasty. A, subjects with knee arthroplasty compared subjects without knee arthroplasty; B, subjects with hip arthroplasty compared subjects
without hip arthroplasty. KA, knee arthroplasty; HA, hip arthroplasty.
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Background/Purpose: Cardiovascular (CV) morbidity, mortality and perpetuated synovial angiogenesis have been associ-
ated with rheumatoid arthritis (RA). In our study we evaluated angiogenic factors in relation to vascular inflammation and
function and clinical markers in RA patients undergoing one-year tofacitinib therapy.

Methods: Thirty RA patients treated with either 5 mg or 10 mg bid tofacitinib were included in a 12-month follow-up study.
Eventually 26 patients completed the study and included in data analysis. Levels of various angiogenic cytokines (TNF-α, IL-
6), growth factors (VEGF, bFGF, EGF, PlGF), cathepsin K (CathK), CXCL8, galectin-3 (Gal-3) and NT-proBNP were deter-
mined at baseline, 6 and 12 months after initiating tofacitinib treatment. In order to assess flow-mediated vasodilation
(FMD), common carotid intima-media thickness (ccIMT) and carotid-femoral pulse-wave velocity (cfPWV) ultrasonography
was performed. Synovial and aortic inflammation was also assessed by 13F-FDG-PET-CT.

Results: One-year tofacitinib therapy significantly decreased IL-6, VEGF, bFGF, EGF, PlGF and CathK, while increased
Gal-3 production (p < 0.05). Basic FGF, PlGF and NT-proBNP levels were higher, while PECAM-1 levels were lower in RF
seropositive patients (p < 0.05). TNF-α, bFGF and PlGF correlated with post-treatment synovial inflammation, while aortic
inflammation was rather dependent on IL-6 and PECAM-1 as determined by PET/CT (p < 0.05). In the correlation analyses,
NT-proBNP, CXCL8 and Cath variable correlated with ccIMT (p < 0.05).

Conclusion: Decreasing production of bFGF, PlGF or IL-6 by one-year tofacitinib therapy potentially inhibits synovial and
aortic inflammation, respectively. Although NT-proBNP, CXCL8 and CathK were associated with ccIMT, their role in RA-
associated atherosclerosis needs to be further evaluated.

Disclosure: G. Kerekes: None; M. Cz�okolyov�a: None; A. Hamar: None; A. Pusztai: None; G. Tajti: None;M. Katk�o:

None; E. Végh: None; Z. Peth}o: None; N. Bodn�ar: None; Á. Horv�ath: None; B. So�os: None; S. Szamosi: None;
Z. Hascsi: None; M. Harangi: None; K. Hodosi: None; G. Panyi: None; T. Seres: None; G. Szücs: None;
Z. Szekanecz: Pfizer, 1, 2, 5, 6.
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Background/Purpose: In Chile, patients with rheumatoid arthritis (RA) can apply to receive state-funded biological or JAK
inhibitor treatment if they have failed (defined as a DAS28-ESR persistently greater than 5.1) to the combination of three syn-
thetic DMARDs (including methotrexate, leflunomide, sulfasalazine, and/or hydroxychloroquine) used for at least 6 months.
Our objective was to evaluate the two-year persistence of the first biologic or JAK inhibitor used in this group of patients.

Methods:We conducted a retrospective evaluation of patients benefiting from state-funded biological or JAK inhibitor treat-
ments at two healthcare centers. Demographic variables were recorded, including gender, age, comorbidities (Charlson
Comorbidity Index), years since RA diagnosis, synthetic DMARDs used at the time of starting biological or JAK inhibitor
treatment, use of corticosteroids and NSAIDs, the specific biological or JAK inhibitor used, persistence with the medication
after two years, and, for those who discontinued treatment, the cause of discontinuation and duration of persistence. The
relationship between persistence and different demographic and baseline variables was evaluated using logistic binary
regression.

Table 2. Two-year persistence of the first biologic or JAK inhibitor.

Table 1. Baseline use of synthetic DMARDs, corticosteroids, and NSAIDs.
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Results:We included 60 patients, of whom 52 were women (86.7%). The mean age was 58 years (standard deviation 12.5),
and the Charlson Comorbidity Index was 3 or higher in 40% of patients. The median baseline DAS28-ESR was 5.8 (inter-
quartile range 5.4-6.7), and the median years since diagnosis was 10.5 (IQR 5.7-16.5). Table 1 provides the distribution of
synthetic DMARDs, corticosteroids, and NSAIDs used at the start of biologic or JAK inhibitor treatment. Table 2 presents
the first-line biologic or JAK inhibitor used and its persistence. At the two-year mark, 27 patients (45%) persisted with the
first-line biologic or JAK inhibitor. Among the 33 patients who discontinued treatment, the mean duration of persistence
was 323 days (SD 176). The univariate analysis revealed significant associations between persistence and the use of base-
line sulfasalazine (62.5% of users persisted at 2 years, compared to 33.3% of non-users), as well as with the specific first
biologic or JAK inhibitor used (see Table 2). The primary cause of treatment discontinuation was loss of efficacy (60.6%), fol-
lowed by adverse effects (24.2%).

Conclusion: The two-year persistence rate of the first biologic or JAK inhibitor in this group of patients with long-standing
rheumatoid arthritis, high comorbidity index, and failure of synthetic DMARDs triple therapy was low, at only 45%. Loss of
efficacy was the main reason for treatment discontinuation. A trend towards lower persistence with the use of adalimumab
was observed, but this finding should be interpreted with caution as adalimumab was the only biologic that underwent
exchanges between biosimilars and the original molecule. The association between greater persistence and the initial use
of sulfasalazine should be explored in future studies. Notably, the utilization of JAK inhibitors as first-line advanced therapy
was very low.

Disclosure: S. Ibanez Vodnizza: AbbVie/Abbott, 1, 6, Janssen, 1, 6, Novartis, 1, 6;M. Poblete: None;M. Valenzuela:
None; M. Canals: None; D. García: None; C. Jaque: None.
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5Faculty of Medicine, Regensburg University, Regensburg, Germany, Regensburg, Germany, 6Sorbonne Université
APHP, Paris, France, 7Department of Internal Medicine and Rheumatology, Schlosspark Klinik, University Medicine
Berlin, Berlin, Germany, 8Global Medical Affairs Research, Gilead Sciences, Inc., Foster City, CA, 9Biostatistics, Gilead
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United Kingdom, 13Department of Rheumatology, KU Leuven, Skeletal Biology and Engineering Research Center,
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Background/Purpose: Patients (pts) with rheumatoid arthritis (RA) often experience substantial pain despite treatment, and
consider pain control an important treatment outcome. This post hoc analysis of the FINCH studies assessed specific
effects of filgotinib (FIL) on pain and its relationship with efficacy in pts with RA.
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Methods: FINCH 1–3 (NCT02889796, NCT02873936, NCT02886728) were Phase 3, randomized, double-blind trials of
FIL 100 mg and 200 mg (FIL100/200). In FINCH 1, pts with an inadequate response (IR) to methotrexate (MTX) received
FIL, adalimumab (ADA) or placebo (PBO) + MTX for 52 weeks. In FINCH 2, pts with an IR to bDMARDs received FIL or
PBO + csDMARDs for 24 weeks. In FINCH 3, MTX-naïve pts received FIL ± MTX or MTX for 52 weeks. For each treatment
group, pts reported pain on a 100-mm visual analog scale (VAS). VAS pain ≤ 20 mm indicated health status was not nega-
tively affected by pain; ≤ 10 mm reflected limited to no pain.1 Time to first VAS pain ≤ 10 mm was assessed. The duration of

Table. Duration of threshold pain response achieved over observation period for pain VAS ≤10 mm and ≤20 mm; full analysis set excluding
responders at baseline

Figure 1. DAS28-CRP remission and improvement in VAS pain score (up to Week 24) in (A) FINCH 1 and (B) FINCH 2
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the study period during which VAS pain was ≤ 20 mm or ≤ 10 mm and the proportion of pts who achieved remission
(DAS28-CRP < 2.6 or CDAI ≤ 2.8) at Week 24 was evaluated. Of pts who achieved DAS28-CRP or CDAI remission, the pro-
portion who also reported VAS pain ≤ 20 mm or ≤ 10 mm was determined.

Results: In FINCH 1, there was a higher probability of achieving VAS pain ≤ 10 mm with FIL200, vs ADA + MTX or PBO +
MTX; responses were better or comparable with FIL100 vs other treatments. Similar findings were seen in FINCH 2 and
3. In FINCH 1, the time during which VAS pain score was ≤ 20 mm or ≤ 10 mm was greatest in the FIL200 group, and com-
parable between the FIL100 and ADA groups (Table). The duration of time under each pain threshold was greater in each
FIL group vs PBO in FINCH 2 (Table) and in each FIL group vs MTX in FINCH 3. In FINCH 1, the proportion of pts achieving
DAS28-CRP remission was greater with FIL200 + MTX (48.4%) and comparable for FIL100 + MTX (35.2%) vs ADA + MTX
(35.7%; Figure 1A). The proportion of pts who achieved VAS pain ≤ 20 mm and ≤ 10 mm in addition to DAS28-CRP remis-
sion was 35.8% and 26.3%, respectively, in the FIL200 + MTX group, vs 24.6% and 17.2% in the ADA + MTX group (-
Figure 1A). In FINCH 2, a greater proportion of pts in the FIL groups achieved DAS28-CRP remission and pain responses
in addition to DAS28-CRP remission vs the PBO group (Figure 1B). Findings were similar when CDAI remission was
assessed for FINCH 1 and 2 (Figure 2A and B). In FINCH 3, the proportion of pts to achieve remission and pain responses
in addition to remission was greater in the FIL vs MTX groups; e.g. DAS28-CRP remission and VAS pain ≤ 10 mm was
achieved by 23.3% of pts on FIL200, 33.2% on FIL200 + MTX, 27.5% on FIL100 + MTX and 14.9% on MTX.

Conclusion: Across the studies, duration of threshold pain responses achieved over the observation periods was greater
with FIL vs comparators. In FINCH 1, FIL200 had a particularly favorable impact when pain response and remission were
assessed together; results were comparable between FIL100 and ADA. Similar findings were seen with FIL vs PBO and
MTX in FINCH 2 and 3, respectively. These findings suggest that JAK1 inhibition may offer potential added value with
respect to patient-reported pain as well as treat-to-target goals.

Reference:
1. Taylor PC, et al. J Clin Med 2019;8:831

Disclosure: P. Taylor: AbbVie, 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 5, Gilead Sciences, 2, GSK, 2, Jans-
sen, 2, Nordic Pharma, 2, Pfizer Inc, 2, Sanofi, 2, UCB, 2; A. Kavanaugh: Amgen, 2, BMS, 2, Eli Lilly, 2, Novartis, 2, Pfi-
zer, 2, UCB, 2; P. Nash: AbbVie, 5, 6, Bristol Myers Squibb, 5, 6, Celgene, 5, 6, Eli Lilly, 5, 6, Galapagos, 5, 6, GSK, 5, 6,

Figure 2. CDAI remission and improvement in VAS pain score (up to Week 24) in (A) FINCH 1 and (B) FINCH 2
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Janssen, 5, 6, Novartis, 5, 6, Pfizer Inc, 5, 6; J. Pope: AbbVie, 1, 2; G. Pongratz: AbbVie, 2, 6, Boehringer Ingelheim,
2, 6, Galapagos, 2, Lilly, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sanofi, 6; B. Fautrel: AbbVie, 2, BMS, 2, Chugai, 2, Fresenius
Kabi, 2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Sobi, 2, UCB, 2; R. Alten: AbbVie,
2, 6, Amgen, 2, 6, Biogen, 2, 6, BMS, 2, 6, Celltrion, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Lilly, 2, 6, Medac, 2, 6, MSD,
2, 6, Mylan, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi-Genzyme, 2, 6, UCB, 2, 6, Viatris, 2, 6;
K. Hasegawa: Gilead, 3, 11; S. Rao: Gilead, 3; D. de Vries: Galapagos, 3, 11; P. Stiers: Galapagos, 3, 11;
C. Watson: Galapagos, 3, 11; R. Westhovens: Celltrion, 2, 6, Galapagos, 2, 6, Gilead, 2, 6.

Abstract Number: 2156

Efficacy of Olokizumab in Comorbid Depressive Disorder in Patients with
Rheumatoid Arthritis: Preliminary Results of a Study

Vibeke Strand1, Tatiana Lisitsyna2, Anton Abramkin2, Dmitry Veltishchev3, Olga Seravina3, Oksana Kovalevskaya3,
Anastasia Borisova4, Sofia Kuzkina5, Vasily Ignatiev5 and EVGENY NASONOV6, 1Stanford University, Portola Valley, CA,
2V.A. Nasonova Research Institute of Rheumatology, Moscow, Russia, 3Moscow Research Institute of Psychiatry branch
of Serbsky National Medical Research Center for Psychiatry and Narcology of the Ministry of Health, Moscow, Russia,
4Moscow Research Institute of Psychiatry branch of Serbsky National Medical Research Center for Psychiatry and
Narcology of the Ministry of Health, Mosocw, Russia, 5R-Pharm, Moscow, Russia, 6Scientific Research Institute of
Rheumatology, Moscow, Russia

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Treatments Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Interleukin-6 (IL) plays an important role in the pathogenesis of comorbid rheumatoid arthritis
(RA) depression, and IL-6 inhibitors used to treat RA patients may have antidepressant effects. The objective was to eval-
uate the efficacy of IL-6 inhibitor olokizumab (OKZ) in reducing the symptoms of depression in patients with moderate/high
RA disease activity.

Methods: To date, 76 RA patients have been included, of which 65 (85.5%) are women, with an average age of 48.2
±11.5 years; with predominantly high RA disease activity according to DAS28 (CRP) (89.2%), SDAI (83.8%) and CDAI
(79.7%) indices and inefficacy of stable 12-week csDMARD therapy. In all patients, a psychiatrist diagnosed chronic or
recurrent depression of varying severity (in accordance with ICD-10) during a semi-structured interview. At week 0, all
patients were randomized by the method of sequential numbers in a ratio of 1:1:1 to one of the 3 study groups: group 1 –

csDMARDs+OKZ 64 mg subcutaneously once every 4 weeks (n=27); group 2 – csDMARDs+OKZ 64 mg subcutaneously
once every 4 weeks + psychopharmacotherapy (PPT) (n=39); group 3 – csDMARDs+PPT (n=10). The duration of the study
is 24 weeks. The dynamics of depression severity were assessed by the Patient’s Health Questionnaire – 9 (PHQ-9),
Montgomery – Asberg Depression Rating Scale(MADRS); anxiety – Hamilton Anxiety Rating Scale (HAM-A); experimental
psychological projective tests were also used.

Results: There were no differences between the three groups in the duration of RA, severity of pain, TJC, SJC, nor patient or
physician global assessments, physical function limitations according to the HAQ DI and health related quality of life accord-
ing to EQ-5D-3L. After 12 and 24 weeks of therapy, there was a significant decrease in the severity of depression and anx-
iety in all groups of patients. However, the difference between the final and initial values of all scales was statistically
significantly greater (p< 0.05) in the groups of patients receiving PPT: csDMARDs+PPT (ΔPHQ-9 24–0=–15.5±3.53;
ΔMADRS 24–0=–25.0±1.41; ΔHAM-A 24-0=–18.5±3.53) and csDMARDs+OKZ+PPT (ΔPHQ-9 24–0=–5.73±4.31;
ΔMADRS 24–0=–22.3±4.44; ΔHAM-A 24-0=–12.5±4.22), compared with the csDMARDs+OKZ group (ΔPHQ-9 24–0=–
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3.08±3.67; ΔMADRS 24-0=–5.25±7.33; ΔHAM-A 24–0=–5.75±7.74) (Table 1). According to a semi-structured psychiatric
interview and experimental psychological tests, the proportion of patients without depression after 24 weeks of therapy was
significantly higher in the groups of patients receiving PPT: 100% in the group of csDMARDs+PPT and 83% - csDMARDs
+OKZ+PPT, as opposed to 22% in the group of csDMARDs+OKZ. OKZ therapy contributed to the normalization of night
sleep but did not lead to a decrease in the frequency and severity of cognitive impairments (CI).

Conclusion: OKZ has an antidepressant effect, leads to a decrease in the frequency of sleep disorders, but a complete
regression of depression was also found in 22% of patients who received OKZ without PPT, mainly in patients with mild
depression. The combination of OKZ and PPT was optimal for the complete regression of depression, anxiety and a
decrease in the frequency and severity of CI.

Disclosure: V. Strand: Abbvie, 2, Alpine Immune Sciences, 2, Amgen, 2, Arena, 2, AstraZeneca, 2, Bayer, 2, Biosplice,
2, Bioventus, 2, Blackrock, 2, 2, BMS, 2, Boehringer Ingelheim, 2, Celltrion, 2, Chemocentryx, 2, EMD Serono, 2, Equil-
lium, 2, Ermium, 2, Eupraxia Pharmaceuticals, 2, Flexion, 2, Galapagos, 2, Genentech/Roche, 2, Gilead, 2, GlaxoS-
mithKline, 2, Horizon, 2, Ichnos, 2, Inmedix, 2, Janssen, 2, Kiniksa, 2, 2, Kypha, 2, Lilly, 2, Merck, 2, MiMedx,
2, Novartis, 2, Omeros, 2, Pfizer, 2, Regeneron, 2, Rheos, 2, R-Pharm, 2, Samsung, 2, Sandoz, 2, Sanofi, 2, Scipher,
2, Setpoint, 2, Sorrento, 2, Spherix, 2, Tonix, 2, UCB, 2, Urica, 2; T. Lisitsyna: None; A. Abramkin: None;

Table 1. Changes in the severity of depression according to MADRS and PHQ-9 and anxiety according to HAM-A over time Footnotes:
csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; OKZ, olokizumab; PPT, psychopharmacological treatment; p, signif-
icance of inter-group differences; MADRS, Montgomery – Asberg Depression Rating Scale; HAM-A, Hamilton Anxiety Rating Scale; PHQ-9,
Patient’s Health Questionnaire; n/s, inter-group differences were not significant.
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Background/Purpose: Pain is the most common symptom reported by patients (pts) with rheumatic disorders, such as
RA.1 Improvement in pain with antirheumatic drugs is generally believed to be mediated by anti-inflammatory effects; how-
ever, a possible direct effect on pain of new antirheumatic drugs, such as Janus kinase inhibitors, is being debated.2 Here,
we used mediation modeling to explore the mechanisms of action of the effects of tofacitinib on pain in pts with RA.
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Methods: This post hoc analysis used data at Month (M)3 from pts with active RA enrolled in the 12-month, Phase 3, ran-
domized, placebo (PBO)-controlled ORAL Standard (NCT00853385) trial.3 Pts received tofacitinib 5 or 10 mg twice daily
(BID), adalimumab (ADA) 40 mg once every 2 weeks, or PBO (advancing to tofacitinib 5 or 10mg BID at M3), with stable
doses of background methotrexate.3 A mediation, or path, analysis was performed, with pain (Visual Analog Scale; 0–
100mm) scores at M3 the dependent variable, treatment (tofacitinib 5 or 10 mg BID or ADA) the independent variable, and
inflammation (measured by inflammatory markers CRP, ESR, and swollen joint count in 28 joints [SJC28]) a mediator. An
indirect effect was defined as the treatment effect on pain over PBOmediated by CRP, ESR, and SJC28. A direct effect (over
PBO) was defined as the treatment effect on pain not attributable to CRP, ESR, and SJC28. M3 data were used without
imputations.

Results: Data for 580 pts were included: 166, 164, 165, and 85 pts received tofacitinib 5mg BID, tofacitinib 10 mg BID,
ADA, and PBO, respectively. At M3, the percentage contribution of the indirect effect on pain (ie, attributable to CRP,
ESR, or SJC28) over PBO was significant for all treatment arms (all p < 0.001) with the mediation effect being greater for
SJC28 vs CRP and ESR (Fig). The percentage contribution of the indirect effect was numerically lower with tofacitinib
5 mg BID (34.9% [95% confidence intervals: 18.1, 51.7]) and 10 mg BID (33.6% [17.1, 50.1]) compared with ADA (45.3%
[19.6, 70.9]) (Fig). The percentage contribution of the direct effect on pain over PBO (ie, not attributable to CRP, ESR, or
SJC28) was numerically higher with tofacitinib 5 mg BID (65.1% [48.3, 81.9]) and 10 mg BID (66.4% [49.9,82.9]) compared
with ADA (54.7% [29.1, 80.4]) (Fig), and significant for all treatment arms (allp < 0.000).

Conclusion: Inflammation, particularly measured by SJC28, was a significant mediator of the effect of tofacitinib 5 and
10 mg BID and ADA on pain. However, the majority of the treatment effects on pain were not attributable to inflammatory
changes; this was particularly the case for tofacitinib 5 and 10 mg BID ( > 65%). Therefore, more work is needed to assess
whether additional mediators of pain can be found. Limitation: this analysis could only assess variables that were collected in
the ORAL Standard study as mediators.

1. American College of Rheumatology Pain Management Task Force. Arthritis Care Res (Hoboken) 2010; 62: 590–9
2. Simon et al. Semin Arthritis Rheum 2021; 51: 278–84
3. Van Vollenhoven et al. N Engl J Med 2012; 367: 508–19

Study sponsored by Pfizer. Medical writing support provided by K Nicholson, CMC Connect; funded by Pfizer.

Disclosure: M. Dougados: AbbVie, 2, 5, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer Inc,
2, 5, Roche, 2, 5, UCB, 2, 5; P. Taylor: AbbVie, 2, Biogen, 2, Eli Lilly, 2, Fresenius, 2, Galapagos, 2, 5, Gilead Sciences,
2, GSK, 2, Janssen, 2, Nordic Pharma, 2, Pfizer Inc, 2, Sanofi, 2, UCB, 2; D. Gruben: Pfizer Inc, 3, 11;M. Kessouri: Pfi-
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Background/Purpose: In the INBUILD trial in patients with progressive pulmonary fibrosis, nintedanib reduced the rate of
decline in forced vital capacity (FVC) compared with placebo, with a safety profile characterized predominantly by gastroin-
testinal events. The open-label extension of the INBUILD trial, INBUILD-ON, collected data on adverse events and FVC
decline over longer-term treatment with nintedanib. We analyzed data from patients with progressive pulmonary fibrosis
related to autoimmune disease in INBUILD-ON.

Methods: Patients in the INBUILD trial had diffuse fibrosing interstitial lung disease (ILD) (reticular abnormality with traction
bronchiectasis, with or without honeycombing) of >10% extent on HRCT and met criteria for progression of ILD within the
prior 24 months, despite management deemed appropriate in clinical practice. Patients who completed the INBUILD trial
on treatment were eligible to enter INBUILD-ON. Patients who received nintedanib in INBUILD and continued to take it in
INBUILD-ON comprised the "continued nintedanib" group. Patients who received placebo in INBUILD and initiated ninteda-
nib in INBUILD-ON comprised the "initiated nintedanib" group. In descriptive analyses, we analyzed adverse events and
changes in FVC in patients with autoimmune disease-related ILDs. Median exposure to nintedanib in INBUILD-ON in these
patients was 21.8 months.

Results: Of the 434 patients treated in INBUILD-ON, 113 had autoimmune diseases (52 rheumatoid arthritis, 29 systemic
sclerosis, 13 mixed connective tissue disease, 19 other diseases). Of these patients, 66.4% received ≥1 disease-modifying
anti-rheumatic drug or high-dose glucocorticoid ( >20 mg/day prednisone or equivalent) at baseline or during the trial. Diar-
rhea was the most frequently reported adverse event (Table). Serious adverse events were reported in 27 (51.9%) patients in
the continued nintedanib group and 37 (60.7%) patients in the initiated nintedanib group. In the continued and initiated nin-
tedanib groups, respectively, 10 (19.2%) and 31 (50.8%) patients had ≥1 dose reduction and 15 (28.8%) and 28 (45.9%)
patients had ≥1 treatment interruption. Adverse events led to discontinuation of nintedanib in 17 (32.7%) patients in the

Table. Most frequent adverse events in patients with autoimmune disease-related progressive pulmonary fibrosis in INBUILD-ON.
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continued nintedanib group and 28 (45.9%) patients in the initiated nintedanib group. Mean (SE) changes in FVC from base-
line to week 144 of INBUILD-ON were −155.3 (101.8) mL in the continued nintedanib group and −125.2 (61.6) mL in the ini-
tiated nintedanib group (Figure).

Conclusion: The adverse event profile of nintedanib in patients with progressive pulmonary fibrosis due to autoimmune dis-
ease in INBUILD-ON was consistent with that observed in patients with autoimmune diseases in the INBUILD trial. Perma-
nent discontinuations of nintedanib were less frequent in patients who continued nintedanib in INBUILD-ON than in those
who initiated nintedanib in INBUILD-ON. These data should be interpreted with caution given the small number of patients
who provided data, particularly at the later time-points.

Disclosure: E. Matteson: AbbVie, 5, Alvotech Inc., 2, American College of Rheumatology, 12, Committee member,
Boehringer-Ingelheim, 2, 6, Horizon Therapeutics, 1, NIH/NIAMS, 1, Practice Point Communications, 6, UpToDate, 9;
D. Antin-Ozerkis: Boehringer Ingelheim, 5, FibroGen, 5, Galapagos, 5, Galecto, 5, Genentech/Roche, 5, Pliant, 5;
F. Bonella: Boehringer Ingelheim, 1, 6, 12, Travel refund costs, Bristol-Myers Squibb, 1, Fujirebio, 1, 6, Galapagos
NV, 1, 6, GlaxoSmithKline, 1, Roche, 1, 12, Travel refund costs, Takeda, 1; N. Chaudhuri: Boehringer Ingelheim, 2, 6,
Bridge Biotherapeutics, 3, Liminal BioSciences, 2, Redx, 2, tranScrip Ltd, 2, Vicore Pharma AB, 2; V. Cottin: Boehrin-
ger Ingelheim, 2, 5, 6, 12, Support for attending meetings, Celgene/BMS, 1, 2, CSL Behring, 2, Ferrer, 2, 6, 12, Support
for attending meetings, FibroGen, 1, Galapagos, 1, 2, Galecto, 1, GlaxoSmithKline, 2, Pliant, 2, Pure Tech, 2, Redx,
2, Roche, 1, 2, 6, 12, Support for attending meetings, Sanofi, 2, Shionogi, 2; H. Mueller: Boehringer Ingelheim, 3;
S. Sambevski: Boehringer Ingelheim, 3; W. Wuyts: Boehringer Ingelheim, 5, Galapagos, 5, Roche, 5.
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Figure. Changes in FVC (mL) over 144 weeks in patients with autoimmune disease-related progressive pulmonary fibrosis in INBUILD-ON.
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Background/Purpose: The COVID-19 pandemic has significantly changed the understanding of the safety profile of thera-
pies for immunoinflammatory rheumatic diseases. This is primarily due to the negative impact of a number of DMARDs and
biological DMARDs on the course and outcomes of a new coronavirus infection. A number of studies have shown that anti-
B-cell therapy (rituximab) was associated with statistically significant increase in the risk of severe COVID-19 and an increase
in mortality. At the same time, the analysis of real clinical practice data dictated the need to establish a number of restrictions
on the use of certain classes of biological DMARDs and to search for alternative therapeutic approached to maintain control
over disease activity.

We evaluate the efficacy and safety of olokizumab, solution for subcutaneous injection, 160mg/ml - 0.4ml for the treatment
of patients with RA in real clinical practice after switchingfrom rituximab during the COVID-19 pandemic.

Methods: The study included 19 patients with a confirmed diagnosis of RAwho were previously on rituximab therapy at a
dose of 1000 (500) mg twice with an interval of 2 weeks not less than 6 months,and received at least one course of therapy
with this drug. As RA worsened, patients switched to olokizumab and continued to receive standard DMARDs. At weeks
0, 4, 8, 12, 16, 20 and 24 after the switch, the following parameters were assessed: the severity of pain(VAS scale), the num-
ber of tender and swollen joints (TJC28 and TSC28), the level of acute phase markers of inflammation, the disease activity

Table 1. Main Efficacy Results Dynamic. Footnotes: *p<0.05 compared to baseline; Me [Q1;Q3]. median [1st; 3nd quartile]

Figure 1. DAS28-ESR Dynamic
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index (DAS28) calculated using ESR and CRP, and the CDAI (clinical disease activity index), functional state index HAQ, as
well as the safety profile of therapy.

Results: Data analysis was performed using median values (Me). TJC28 and SJC28 decreased 4 weeks after the injection
of olokizumab in comparison to baseline values (Table 1). Laboratory markers of inflammation analysis showed a decrease in
CRP and ESR levels after 4 weeks of treatment with positive trend in place at weeks 8, 12, 16, 20 and 24. The level of CRP
by the week 4 became within the normal range, regardless of the baseline values (Table 1). All activity indices improved from
the week 4 in each evaluation period compared to baseline (Table 1, for DAS28-ESR see Figure 1). All patients showed a
reduction in pain (VAS scale) improved starting from week 4. There was a significant improvement in the functional status
of patients by study week 4 according to the HAQ index (Figure 2).

Conclusion: The study found that non-medical switching from rituximab to olokizumab was effective and safe during the
COVID-19 pandemic.

Disclosure: S. Kuzkina: R-Pharm, 3; E. Feist: AbbVie, 12, has received honoraria and research grants, BMS, 12, has
received honoraria and research grants, Galapagos, 12, has received honoraria and research grants, Lilly, 12, has
received honoraria and research grants, MSD, 12, has received honoraria and research grants, Novartis, 12, has
received honoraria and research grants, Pfizer, 12, has received honoraria and research grants, Roche, 12, has
received honoraria and research grants, Sobi, 12, has received honoraria and research grants; N. Banshchikova:
None; A. Akimova: None; A. Sizikov: BIOCAD, 6, R-Pharm, 6; A. Mullagaliev: None; N. Ilina: None; E. Letyagina:
None; M. Korolev: BIOCAD, 6, Novartis, 6, R-Pharm, 6.
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Poly-Refractory Rheumatoid Arthritis: All B/tsDMARD Classes
Exhausted - An Uncommon Disease Subset with Distinct Inflammatory
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United Kingdom, 3NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust and Leeds Institute of
Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom, 4Leeds Institute of Rheumatic

Figure 2. HAQ Dynamic

4264



and Musculoskeletal Medicine, University of Leeds, and NIHR Leeds Biomedical Research Centre, Leeds Teaching
Hospitals NHS Trust, Leeds, United Kingdom, 5Leeds Biomedical Research Centre, University of Leeds, Leeds,
United Kingdom

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Treatments Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose:We previously reported on difficult to treat Rheumatoid Arthritis (RA) in nearly 1600 patients treated
with biologic (b) or target synthetic (ts) DMARDs including failure or were intolerant to all classes, i.e. what we termed poly-
refractory RA (1).Here, we sought to characterise this further, by exploring whether there is an underlying inflammatory drive
underpinning this response, by utilizing ultrasound.
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Methods: We reviewed electronic medical records of all D2TRA and identified 40 patients with poly-refractory RA. In addi-
tion to clinical assessment, we performed musculoskeletal ultrasonography (US) of clinically swollen joints. Patients were
divided into two groups according to the presence or absence of US synovitis, respectively Persistent Inflammatory Refrac-
tory RA (PIRRA) and Non-inflammatory Refractory RA (NIRRA). US synovitis was considered as the presence of both grey-
scale and power Doppler grades of at least 1. Univariate analyses were performed to differentiate the two groups’
characteristics.

Results: Only 40 out of 1591 patients with poly-refractory RA representing only 2.5% of cases. Of these, 34 (85%) had a
recent US. 3/34 died and 3/34 were lost to follow-up from our clinic. 23/34 (67.6%) had US synovitis and therefore had
PIRRA, while 11/34 (32.4%) with no US synovitis were classified as NIRRA, with baseline characteristics of both grops
described in Table 1. When compared to NIRRA, PIRRA poly-refractory patients had significantly higher SJC (7 vs 1, p
< 0.001) and, as expected, DAS-28-CRP scores (5.42 vs 4.75, p = 0.05), as well as higher need for corticosteroids to con-
trol their symptoms (61% vs 9%, p = 0.008). CRP levels were numerically but not significantly higher in the PIRRA group
(median 15 vs 5mg/L, p = 0.067). The NIRRA group had a higher BMI, that may have impacted on CRP levels, and con-
tained more fibromyalgia patients.

Conclusion: Poly-Refractory RA represented only 2.5% of RA cases under b/tsDMARDs and at least one-third of those
patients had no signs of active inflammation on US. Patients that had exhausted all available b/tsDMARD options, the NIRRA
group, with objective evidence of inflammation comprised only 1.5% of RA.

References:

1- David P et al. EULAR 2023. Supplementary

Disclosure: P. David: None; A. Di Matteo: None; O. Hen: None; S. Dass: None; H. Marzo-Ortega: AbbVie, 2, 6, Bio-
gen, 2, 6, Eli Lilly, 2, 6, Janssen, 2, 5, 6, MoonLake, 2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, Takeda, 2, 6, UCB Pharma, 2, 5, 6;
P. Emery: Boehringer Ingelheim, 2, Eli Lilly, 2, Novartis, 2; B. Saleem: None; D. McGonagle: AbbVie, 2, 5, 6, Celgene,
2, 5, 6, Janssen, 2, 5, 6, Merck, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, UCB, 2, 5, 6.
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Background/Purpose: ABP 501 has been developed as a biosimilar for Humira® (adalimumab), a fully human monoclonal
antibody targeting tumor necrosis factor alpha (TNFα). ABP 501 is the first adalimumab biosimilar approved in the
United States (AMJEVITA™) and European Union (AMGEVITA®) as a 50 mg/mL formulation for treating certain immune-
mediated inflammatory diseases. An ABP 501 100 mg/mL formulation is being developed as a high-concentration formula-
tion and requires half the injection volume to deliver the same subcutaneous (SC) dose. This study evaluates the similarity
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between single-dose pharmacokinetics (PK), safety, and immunogenicity of the low-concentration (ABP 501-LCF) and high-
concentration (ABP 501-HCF) formulations of ABP 501 in healthy adult subjects.

Methods: In this randomized, single-blind, single-dose, 2-arm, parallel-group study in healthy adults, approximately
350 subjects were planned for dosing. Eligible subjects were randomized in a 1:1 ratio to receive a single 40 mg SC injection
of either ABP 501-HCF (n = 175) or ABP 501-LCF (n = 175). The primary objective was to determine PK similarity of ABP
501-HCF with ABP 501-LCF, as assessed by area under the concentration time curve from time 0 extrapolated to infinity
(AUCinf) and maximum observed concentration (Cmax). Pre-specified similarity criterion for the primary PK analysis was the
standard 90% confidence interval (CI) for the ratio of least square (LS) geometric means (GM) to be within 0.80 to 1.25. Sec-
ondary endpoints included other PK parameters, safety, tolerability, and immunogenicity.

Results: A total of 370 of 372 randomized subjects received study drug (ABP 501-HCF, n = 183 of 185; ABP 501-LCF,
n = 187 of 187). Demographic and baseline characteristics were comparable between the two treatment groups. Ratios
of LS GM (90% CIs) between ABP 501-HCF and ABP 501-LCF for AUCinf and Cmax were 1.04 (0.9634, 1.1297) and 1.06
(0.9960, 1.138); the 90% CIs (for the ratio of LS GM between ABP 501-HCF and ABP 501-LCF for AUCinf and Cmax) were
fully contained within the prespecified PK similarity margin (0.8 – 1.25) (Table 1). Both the high- and low-concentration for-
mulations were well tolerated; the frequency, type, and severity of adverse events (AEs) were comparable between ABP
501-HCF and ABP 501-LCF and were consistent with the safety profile of adalimumab (Table 2). Headache was the most
commonly reported AE in both treatment groups (ABP 501-HCF, n = 8; ABP 501-LCF, n = 9). Subjects in both groups
tested positive for pre-existing binding anti-drug antibodies (ADAs) and neutralizing ADAs at baseline; 182 subjects in the

Table 1. Summary of Statistical Assessment of PK Parameters

Table 2. Overall Summary of Adverse Events
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ABP 501-HCF group and 185 in the ABP 501-LCF group had post-baseline results through end of study (Table 3). In the
ABP 501-HCF group, 165 (90.7%) subjects developed binding ADAs and 31 (17%) developed neutralizing ADAs. In the
ABP 501-LCF group, 171 (92.4%) subjects developed binding ADAs and 29 (15.7%) developed neutralizing ADAs.

Conclusion: Results of this study demonstrate PK similarity between ABP 501-HCF (100 mg/mL) and ABP 501-LCF
(50 mg/mL) following a single SC injection in healthy adult subjects. Immunogenicity and safety of ABP 501-HCF and ABP
501-LCF were also found to be similar.

Disclosure: V. Chow: Amgen Inc., 3;M. Zhou: Amgen Inc., 3;D.Mytych: Amgen Inc., 3, 11; A. Colbert: Amgen Inc., 3;
M. Miller: Amgen Inc., 3; I. Wala: Amgen Inc., 3; W. Radziszewski: Amgen Inc., 3, 11.
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Table 3. Antidrug Antibody Results
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Background/Purpose: DARWIN 3 (NCT02065700) is a long-term extension (LTE) study assessing the safety and efficacy
of filgotinib (FIL) in patients with rheumatoid arthritis (RA) and an inadequate response to methotrexate (MTX).1 In the DAR-
WIN 1 (NCT01888874) and DARWIN 2 (NCT01894516) parent studies, patients received FIL in combination with MTX or
FIL monotherapy, respectively. This analysis aimed to provide an update on the safety and efficacy of FIL 200 mg (FIL200)
in patients with RA, with or without MTX, with a maximum of 8.2 years of exposure.

Methods: Patients completing the DARWIN 1 (FIL + MTX) and DARWIN 2 (FIL monotherapy) Phase 2 studies could enter
DARWIN 3, receiving FIL200. The proportion of patients experiencing treatment-emergent adverse events (TEAEs) were
reported using the safety analysis set, comprising data from both the parent and LTE studies. Efficacy was assessed from
LTE baseline using the American College of Rheumatology (ACR) 20/50/70 improvement criteria and Disease Activity Score
in 28 joints using C-reactive protein (DAS28-CRP), up to 264 weeks. Low disease activity and remission were defined as
DAS28-CRP ≤ 3.2 and < 2.6, respectively.

Results: In total, 739 patients were enrolled in DARWIN 3. Mean (standard deviation; SD) FIL exposure was 4.89 (2.72)
years in the FIL + MTX group and 4.78 (2.79) years in the FIL monotherapy group. In the FIL + MTX vs FIL monotherapy
groups, TEAEs were reported for 90.9% and 92.1% of patients, respectively (Table). The most common TEAE was infec-
tion. In both treatment groups, 8 patients had a TEAE leading to death (1.6% and 3.3%, respectively). Exposure-adjusted
incidence rates, censored at time of first event for major adverse cardiovascular event, venous thromboembolism, herpes
zoster, infections, serious infections, nonmelanoma skin cancer (NMSC), malignancies excluding NMSC, gastrointestinal
perforations and TEAEs leading to death, will be reported. Through 5 years, ACR20/50/70 responses were maintained in
86.3%/66.7%/50.7% of the FIL + MTX group and 90.8%/74.8%/51.4% of the FIL monotherapy group, respectively
(observed data). DAS28-CRP low disease activity and remission rates (nonresponder imputation) at DARWIN 3 baseline
were 46.1%/40.1% (FIL + MTX) and 29.6%/24.8% (FIL monotherapy) (Figure). At Week 264, the proportion of patients
achieving low disease activity and remission were 34.0%/34.3% (FIL + MTX) and 27.0%/24.8% (FIL monotherapy).

Table. TEAEs of interest
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Conclusion:With a maximum of 8.2 years of exposure in patients with RA, the FIL safety profile is similar between the back-
ground MTX and monotherapy treatment arms. Both arms show sustained efficacy over time.

Reference:
1. Kavanaugh A, et al. J Rheumatol 2021;48:1230–8
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Pfizer, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi-Genzyme, 2, 6, UCB, 2, 6, Viatris, 2, 6; L. Dagna: AbbVie, 2, AstraZeneca,
2, Biogen, 2, BMS, 2, 5, Boehringer Ingelheim, 2, Celltrion, 5, Eli Lilly, 2, Galapagos, 2, GSK, 1, Janssen, 2, Kiniksa
Pharmaceuticals, 2, 5, Novartis, 2, 6, Pfizer, 2, 5, Sobi, 2, 5, 6; A. Kavanaugh: Amgen, 2, BMS, 2, Eli Lilly, 2, Novartis,
2, Pfizer, 2, UCB, 2; K. Withrop: AbbVie, 2, AstraZeneca, 2, BMS, 2, 5, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK,
2, Novartis, 2, Pfizer, 2, 5, Regeneron, 2, Roche, 2, Sanofi, 2, UCB, 2; J. Barry: Galapagos, 3, 11; R. Besuyen: Galapa-
gos, 3, 11; C. Corallo: Galapagos, 3, 11; D. de Vries: Galapagos, 3, 11; N. Martin: Galapagos, 7; C. Watson: Galapa-
gos, 3, 11; M. Genovese: Gilead, 3, 11; A. Spindler: None; M. Stanislavchuk: Amgen, 5, AstraZeneca, 5, Celgene,
5, Eli Lilly, 5, Galapagos, 5, Gilead, 5, Human Genome, 5, Janssen, 5, MSD, 5, Nichi-Iko Pharmaceutical, 5, Pfizer,
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Figure. Proportion of patients achieving DAS28-CRP low disease activity and remission, from LTE baseline toWeek 264 (nonresponder imputation
analysis)

4270



Abstract Number: 2163

Omnipresent Poor Prognostic Factors in Early Rheumatoid Arthritis in
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Background/Purpose: The EULAR recommendations for the treatment of RA state, by expert opinion, that if a treatment
target is not achieved with the first csDMARD strategy, addition of a bDMARD or a tsDMARD should be considered if at least
1 poor prognostic factor (PPF) is present. PPF are defined as: moderate to high disease activity after csDMARDs, high acute
phase reactant levels, high swollen joint counts presence of RF and/or ACPA (especially in high levels), combinations of
aforementioned PPFs and presence of early erosions. We investigated the presence of PPF in early RA patients, aiming to
compare the clinical response on either csDMARD combination or bDMARD therapy in relation to presence or absence of
PPF, in the IMPROVED trial.

Methods: In the IMPROVED trial, 479 patients with rheumatoid arthritis (2010-criteria) started treatment with MTX and a
4-month tapered high dose of prednisone bridging scheme. Patients not in early remission (DAS ≥1.6) after 4 months of
the initial treatment were randomized to either 4 months MTX + HCQ + SSZ + continued low dose prednisone (arm 1) or
to 4 months MTX + adalimumab (arm 2). A maximum of 5 PPFs could be present in any patient. High acute phase reactants
were defined as CRP ≥0.8 mg/dl or ESR levels >20 mm/hour in women and >15 mm/hour in men. For swollen joint counts
(SJC), we defined a high SJC as >10 in our main analysis and performed a sensitivity analysis with a definition of high SJC
when the SJC was >4.

Results: Almost all RA patients had at least one PPF as mentioned in the EULAR recommendations. Presence of each PPF
is displayed in figure 1. High inflammatory parameters and presence of antibodies at baseline were the most frequent PPFs
(present in 366 and 390 patients, respectively). Presence of PPFs was evenly distributed between the randomization arms
(figure 1b). Only 5 patients (1%) had no PPFs in the main analysis and only 10 (2%) in the sensitivity analysis. Of these, 2/5
and 2/10 patients did not achieve early remission and were randomized to the two treatment arms. Due to these small num-
bers, no further comparison in treatment response was done. In total, 65 patients with PPFs were evenly randomized to
each study arm. Mean (SD) DAS change in arm 1 was -0.47 (-0.79) and in arm 2 -0.57 (-0.74), p = 0.48. Changes in HAQ
were similar, median (IQR) HAQ change was -0.13 (-0.13 ; 0.13) in arm 1 and -0.13 (-0.25 ; 0.25) in arm 2, p=0.13. In the
5 and 6 patients that showed progression of radiographic damage, median (IQR) progression was 1 (0.5 ; 2) in arm 1 and
0.5 (0.5 ; 1) in arm 2, p =0.48.

Conclusion: Empirically identified PPFs were present in up to 99% of patients with early RA. High prevalence of PPFs is
probably due to a large overlap between these PPFs and the 2010 RA classification criteria. According to current EULAR
recommendations, it is recommended to start a b/tsDMARD in patients with PPF after failing first therapy with MTX and
GC bridging. After failure to achieve the treatment target on this first treatment, we found no significantly better response
in these patients on bDMARDs compared to csDMARDs. No comparison could be made with non-PPF patients.
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Background/Purpose: Clinical practice guidelines, based on information from clinical trials, provide different recommenda-
tions for the use of combination therapies for the treatment of rheumatoid arthritis (RA), ankylosing spondylitis (AS), and pso-
riatic arthritis (PsA). Few studies have evaluated the persistence of different treatment strategies (combination vs.
monotherapy) as a primary endpoint based on data from real-world settings. The aim of this study was to evaluate the per-
sistence of the initial strategy with or without conventional synthetic (cs) disease-modifying antirheumatic drugs (DMARDs)
(combination and monotherapy strategies, respectively) of targeted therapy in patients with RA, AS and PsA under real-life
conditions. Factors associated with maintenance of the initial strategy were also analyzed.

Methods: Nested cohort study within BIOBADASER III, a prospective Spanish registry of patients with rheumatic diseases
treated with targeted therapy, including biologic(b) and targeted synthetic(ts) DMARDs. Bivariate comparisons and multivar-
iate Cox proportional hazards models were used for the analyses.

Results: A total of 2,521 patients were included in the study. Baseline demographics and disease characteristics, disease
activity, type of targeted therapy, and concomitant medications are shown in Table 1. In the multivariate model, the initial
strategy of combination therapy was associated with shorter persistence in patients with RA (hazard ratio [HR] 1.58;95%
confidence interval [CI] 1.00 to 2.50; p=0.049), PsA (HR 2.48; 95%CI 1.65 to 3.72) and AS (HR 16.77; 95%CI 7.37 to
38.16; p < 0.001). 48; 95%CI 1.65 to 3.72; p < 0.001) and AS (HR 16.77; 95%CI 7.37 to 38.16; p < 0.001), regardless of
age, sex, time of disease progression, baseline disease activity or type of b/tsDMARD. Figure 1 shows the analyses of per-
sistence by disease using Kaplan-Meier curves. Overall, the combination strategy was associated with an increased inci-
dence of adverse events (incidence rate ratio [IRR] 1.13; 95%CI 1.05-1.21).

Table 1. Baseline characteristics of the patients included in the analysis.
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Figure 1. Persistence of biologic disease-modifying antirheumatic drug treatment strategy (Kaplan-Meier plots).
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Conclusion: Analysis of a large database collected under real-world conditions shows that initiation of targeted therapy in
monotherapy has a significantly better persistence and safety profile than in combination with csDMARD(s) in patients with
PsA and AS. In patients with RA, the results also suggest that monotherapy should be considered as a therapeutic option
as it offers a higher chance of persistence.

Disclosure: C. S�anchez-Piedra: None; L. Exp�osito: None; P. VELA: AbbVie/Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6,
GlaxoSmithKlein(GSK), 6, Novartis, 5, Pfizer, 5; M. Moreno Ramos: None; C. Campos: None; C. Bohorquez: None;
J. Calvo: None; Z. Plaza: None; M. Domínguez: None; J. Diaz-Gonzalez: None.
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Background/Purpose: Interstitial lung disease (ILD) is a severe extra-articular manifestation of rheumatoid arthritis (RA).
Usual interstitial pneumonia (UIP) is the most frequent, and severe ILD pattern in RA. Abatacept (ABA) has demonstrated
effectiveness in RA-ILD during a 12-month period of treatment [Rheumatology (Oxford) 2020;59(12):3906-16, Rheumatol-
ogy (Oxford) 2021;61(1):299-308]. However, little is known about the specific effect of ABA in the UIP pattern. Therefore,
the aim of this study was to assess the effectiveness and safety of ABA in RA-ILD patients with radiological pattern of UIP
during a long-term follow-up.

Methods: From a large observational multicenter study of 509 RA-ILD patients treated with ABA, we selected those with
UIP. The following outcomes were assessed from baseline to final follow-up: a) pulmonary function tests (PFTs) -forced vital
capacity (FVC) and diffusing capacity of the lungs for carbon monoxide (DLCO)-, c) chest high resolution computed tomog-
raphy (HRCT), d)dyspnea (evaluated with the modified Medical Research Council scale), and e) arthritis activity (measured
with DAS28-ESR).

Results: We included a total of 233 patients with UIP (118 women/115 men; mean age of 67.5±9.9 years). Table 1 shows
baseline demographic and clinical characteristics. The median ILD duration up to ABA initiation was relatively short, with a
median [IQR] of 9.5 [2-36] months. Mean baseline values of FVC and DLCO were >80% and >60%, respectively. During a
median of 22 [6-43] months of ABA therapy, 73.8% and 59.4% of patients showed an improvement/ stabilization of FVC

Table 1. Main general clinical features at baseline.
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and DLCO, respectively. Figure 1 displays the evolution of PFTs along 48 months. Available chest HRCT images improved/
stabilized in 67.1% of patients. Stabilization or improvement of dyspnea was found in 79.5% of patients. The majority of
patients showed articular remission or low activity (mean DAS28-ESR of 4.4±1.6 at baseline and 2.6±1.3 at 48 months).
ABA was withdrawn in 50 (21.5%) patients due to ILD worsening (n=20), articular inefficacy (n=15), serious infections
(n=7), and other causes (n=8, development of malignancy in 3, neutrophilic dermatosis in 1, diagnosis of giant cell arteritis
and change to tocilizumab in 1, patient’s decision in 1, and 2 deceases).

Conclusion: ABA demonstrates a long-term efficacy and safety in patients with RA-associated UIP, the most severe pattern
of ILD in RA patients.

Disclosure: B. Atienza-Mateo: None; A. Serrano-Combarro: None; N. del Val del Amo: None; I. Casafont-Sole:
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J. Blanco-Madrigal: None; S. ROJAS HERRERA: None; I. Brana Abascal: None; J. Loarce-Martos: Boehringer-
Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Galapagos, 6; E. Giner-Serret: None; J. Sarmiento-Monroy: None;
C. ventin-Rodriguez: None; M. Rodriguez-lopez: None; P. Andujar-Brazal: None; J. Fernandez-Melon: None;
L. Lopez: None; c. Fernandez-Diaz: None; J. Loricera: None; I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6,
Bristol-Myers Squibb(BMS), 6; D. Ferrer: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly,
6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; O. Collaborative Group
Members: None.

Figure 1. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in RA-ILD patients with UIP pattern at baseline and
48 months of follow-up.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at an increased risk of cardiovascular disease secondary
to atherosclerosis. Although it has been reported that TNF inhibitor improved carotid intima-media thickness (IMT) progres-
sion, the effect of abatacept (ABT) is unknown. We reported that 24-week ABT treatment was efficacious and safe in both
older vs younger patients with RA who were refractory to csDMARDs. Presently, we report the long-term results of ABT
on disease activity and safety for 3 years (156 weeks) in the same population while focusing on the effectiveness of ABT
on atherosclerosis progression.

Methods: This was a prospective observational study. Patients were stratified by age and treatment into four groups: youn-
ger (20-64 years old) and older (≥65 years) patients taking ABT (AY and AO) and csDMARD (CY and CO). Patients could
either initiate ABT (ABT group), and those in the csDMARD group could add a csDMARD to their prescribed regimen, or
switch to a new csDMARD. Change from baseline in mean IMT of the common carotid artery, IMT max (bulbus, bifurcation,

Table 1. Changes in intima-media thickness, plaque score and pulse wave velocity at weeks 156.
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Table 2. Factors affecting the extent of changes in plaque score using a linear mixed model.

Figure 1. Proportions of patients with rheumatoid arthritis who had the indicated EULAR responses at Weeks 52, 104 and 156.
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internal and common carotid artery), plaque score, pulse wave velocity (PWV), and EULAR response in the ABT vs
csDMARD groups in younger vs older patients were analyzed up to week 156.

Results: By age and treatment, 216 patients were evaluated (AY, n=52; AO, n=73; CY, n=41; CO, n=50). Change of mean
IMT of the common carotid artery and max IMT in the ABT group tended to be small compared with the csDMARD group at
week 156 (Table 1). Change of plaque score in the ABT group also tended to be small compared with the csDMARD group
at week 156, which was statistically significant in the older patients (p=0.0302). Overall, there was no consistent trend in
PWV. Furthermore, multivariate analysis, which also considered disease activity, showed that change in plaque score was
significantly smaller in ABT group (AY+AO) compared with csDMARD group (CY+CO) (p=0.0303) (Table 2). In AY vs CY
groups, the patient proportions with good or good/moderate EULAR response were higher in the ABT vs csDMARDs group
at all time points (Figure 1). In AO vs CO groups, proportions of patients with good or good/moderate EULAR response were
also higher in the ABT group. Decrease in DAS28-ESR, simple disease activity index, clinical disease activity index, or HAQ
was significantly greater in the ABT vs csDMARDs group in both younger vs older patients. No significant differences in good
or good/moderate EULAR response, DAS28-ESR, simple disease activity index, clinical disease activity index, or HAQ were
observed between younger vs older patients in ABT-treated groups (AY vs AO). ABT retention rates were not significantly
different between younger vs older patients. Adverse events tended to be more frequent in the ABT group, but no significant
differences were found.

Conclusion: ABT may be effective in slowing atherosclerosis. ABT efficacy on disease activity was maintained for 3 years
without differences in older vs younger patients. No new safety signals were detected.
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Background/Purpose: Upadacitinib (UPA) was approved in 2020 in Japan for the treatment of "Rheumatoid arthritis
(RA) patients with inadequate response to conventional therapy, including inhibition of structural damage progression". All-
case post-marketing Surveillance (PMS) in Japan was started at the same time of the market launch and is currently collect-
ing data up to 3-years (24-week data for solicited events). In Japanese label, UPA15 mg should be orally administered once
daily for adult RA patients. UPA 7.5 mg may be acceptable for some patients according to their condition.
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Methods: This ongoing PMS includes all patients with RA prescribed with UPA since April 2020. An interim analysis of PMS
was performed to evaluate the safety and the effectiveness (disease activity) of UPA for 24 weeks.

Results: As of August 15, 2022, 2878 patients were enrolled, with 2,106 and 1,482 patients included in the safety (mean
age=65.3 years old; >65 years old=58.5%; female=80.2%; mean RA duration=12.0 years) and efficacy analysis set,
respectively (Table 1). In the safety analysis set, 1,694 (80.4%) continued UPA treatment for 24 weeks. UPA doses at onset
were 7.5mg/day in 540 (25.6%), 15mg/day in 1,549 (73.6%) of patients in the safety analysis set, respectively. At baseline,
44.4% and 41.0% of patients in the safety analysis set received methotrexate (MTX) and glucocorticoid, respectively, and
22.4% had mild or greater renal failure. Most common comorbidities were osteoporosis, hypertension, and gastroesopha-
geal reflux disease. AEs and serious AEs (SAEs) occurred in 464 (22.0%) and 99 (4.7%) patients, respectively. In the
1,299 patients receiving MTX >8 mg/week for ≥3 months,2 AEs occurred in 268 (20.6%) and SAEs in 47 (3.6%). In the
806 patients not receiving MTX > 8mg/week for ≥3 months, AEs occurred in 196 (24.3%) and SAEs in 52 (6.5%)
(Table 2). Ten deaths were reported, with causes including lung tumor, subarachnoid hemorrhage, organizing pneumonia,
bacterial pneumonia, pneumocystis jirovecii, COVID-19 and unknown. Serious infections were reported in 37 (1.8%)
patients. Herpes zoster in 69 (3.3%), impaired liver function in 59 (2.8%), serious cytopenia in 3 (0.1%), renal impairment in
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11 (0.5%), malignancy in 10 (0.5%), cardiovascular event in 8 (0.4%), interstitial pneumonia in 5 (0.2%), and venous throm-
boembolism (VTE) in 1 (0.0%) were reported, respectively (Table 3). 6 of 10 patients with malignancies were diagnosed
within 2 months of UPA initiation. 621 patients were assessed in DAS28-CRP, of which 488 (78.6%) achieved LDA or CR
and 382 (61.5%) achieved CR.

Conclusion: The 24-week interim analysis of all-case PMS in Japan showed that more than half of the patients receiving
UPA are over aged 65 years or older. Although the mean age is higher than that of patients in clinical studies, the safety pro-
file was consistent with clinical trials, and no new safety signals were identified.3,4 The safety and efficacy data from this real-
world setting will continue to be collected to assess for RA patients treated with UPA in Japan.
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bishi Tanabe, 5, 6, Novartis, 5, 6, Taisho, 5, 6; A. Nakajima: None; A. Nakajima: AbbVie/Abbott, 5, 6, Asahi-Kasei,
5, 6, AstraZeneca, 5, 6, Ayumi, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Chugai, 5, 6, Eisai, 5, 6, Eli Lilly, 5, 6,
GlaxoSmithKlein(GSK), 5, 6, Janssen, 5, 6, Kissei, 5, 6, Mitsubishi Tanabe, 5, 6, Nippon Kayaku, 5, 6, Novartis, 5, 6, Pfi-
zer, 5, 6, Taisho, 5, 6; T. Fujii: AbbVie/Abbott, 5, 6, Asahi-Kasei, 5, 6, Astellas, 5, 6, Boehringer-Ingelheim, 5, 6, Chugai,
5, 6, Eisai, 5, 6, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK), 5, 6, Janssen, 5, 6, Mitsubishi Tanabe, 5, 6, Ono, 5, 6, Pfizer, 5, 6,
UCB, 5, 6; H. Matsuno: None; T. Kawaberi: AbbVie/Abbott, 3, 11; N. Sunaga: AbbVie/Abbott, 3, 11; Y. Tsujita: Abb-
Vie/Abbott, 3, 11;S. Chonan: AbbVie/Abbott, 3, 11;M.Kuwana: AbbVie/Abbott, 6, Asahi-Kasei, 5, 6, Astellas, 6, Astra-
Zeneca, 2, Boehringer-Ingelheim, 2, 5, 6, Chugai, 2, 5, 6, Corbus, 2, Eisai, 6, GlaxoSmithKlein(GSK), 2, Horizon,
2, Janssen, 6, Kissei, 2, MBL, 2, 5, Mitsubishi Tanabe, 2, 5, 6, Mochida, 2, 6, Nippon Shinyaku, 6, Ono, 5, 6;
M. Takagi: None.
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Background/Purpose: The use of biological treatment in patients with rheumatoid arthritis (RA) can induce non-specific
immune suppression, which might result in higher rates of infections. Therefore, there are still unmet needs to develop more
specific and safe therapies in the management of RA patients. Accumulating evidence suggests that extracellular vesicles
(EVs) may play a role in the modulation and maintenance of autoimmune processes. In the current study, we aimed to prove
that isolation of circulating autologous ’tissue-specific’ homing EVs from RA patients - may improve the delivery of current
FDA-approved anti-inflammatory drugs, which will be encapsulated into these EVs. We assume that the drug-loaded EVs
will find their way specifically to the inflamed tissue, following their administration to the same patient (Figure 1).

Methods: Plasma/serum-derived EVs had been isolated from arthritic mice (collagen-induced arthritis [CIA] model) and RA
patients using: ultrafiltration, commercial exosome purification kit (NORGEN BIOTEK CORP) and size exclusion chromatog-
raphy techniques. Characterization of these EVs have been conducted using nanoparticle tracking analysis, transition elec-
tron microscopy and western blot analysis. The expression of ’tissue-specific homing receptors’ such as integrins, on
plasma/serum-derived EVs isolated from arthritic mice (CIA model) or RA patients, had been examined, using WB analysis.
EVs were labelled using DiR fluorescent dye and their potential in-vivo migration towards inflamed synovia, had been
explored in collagen antibody-induced arthritis (CAIA) model, using In Vivo Imaging System (IVIS). Cellular uptake of RA
patients-derived labelled EVs have been conducted using SW982, a human synovial cells.

Results: We found that autologous labeled EVs, derived from blood of arthritic mice with CAIA, can migrate towards
inflamed synovia. Moreover, we show that these EVs strongly expresses glucose transporter 1 (mGLUT1) which in turn,
improve their therapeutic potential to be loaded with anti-inflammatory drugs using glucose-coated gold nanoparticles
(GNPs). Finally, we show that EVs derived from plasma of RA patients expresses the joint/synovia-specific homing receptor
αVβ3 integrin and can be taken up by LPS/TNFα-induced activated human synovial cell line in vitro.

Conclusion: Overall, we show the potential of autologous circulating EVs of RA patients to serves as natural nano-carrier for
current FDA-approved drugs. We believe that this strategy will increase the specificity and efficiency of current treatment, pos-
sibly reducing side effects and will improve the quality of life of RA patients and potentially other autoimmune disease patients.

Disclosure: G. Halpert: None; O. Moskovitch: None; A. Anaki: None; T. Caller: None; O. Gendelman: None;
A. watad: None; R. Mehrian-Shai: None; R. Popovtzer: None; B. Guilbord: None; O. Segal: None; H. AMITAL:
Janssen, 5.

Figure 1: Our proposed strategy: Enrichment of autologous patient-derived ’joint-specific’ homing exosomes for the treatment of RA patients.
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Cost-utility of a Progressive Spacing of Tocilizumab or Abatacept in
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Background/Purpose: Biologic Disease Modifying Anti-Rheumatic Drugs (bDMARDs) progressive tapering is a real oppor-
tunity in people living with rheumatoid arthritis (RA) having achieved remission both from the patient (reduction in the disease
and drug-related burden) and the Society (cost alleviation) perspectives. The ToLEDo (Towards the Lowest Efficacious
Dose) trial aimed to assess a disease activity-driven progressive tapering strategy of tocilizumab (TCZ) or abatacept (ABA)
compared to their maintenance at full dose in RA patients in sustained remission. Non-inferiority (NI) was not demonstrated
in terms of disease activity nor relapses, major relapses, radiographic progression. The aim of this secondary analysis was to
assess the cost-utility of the spacing strategy (S-arm) in the ToLEDo trial compared to full dose maintenance (M-arm).

Methods: ToLEDo is a multicenter 2-year NI randomized open-label controlled trial, which enrolled 228 patients (113 in the
S-arm and 115 in the M-arm). A cost-utility analysis was conducted on the per protocol population. In each arm, health ben-
efits were estimated every 6 months by Short Form Health Survey (SF-6D) and EuroQoL (EQ-5D)-derived utility measure-
ments. Cost elicitation integrated health resource use including bDMARD costs (direct cost) as well as productivity loss

Figure 1: cost-utility plane (spacing versus maintenance), with utilities derived from PP SF-6D
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(indirect cost).The incremental cost-utility ratios (ICUR) were calculated by dividing the difference of costs between S-arm
and M-arm by the difference of utilities between the 2 arms. 95% confidence interval (95%CI) were calculated by bootstrap
(20,000 iterations). The incremental net benefit (INB) was calculated for willingness to pay (WTP) values ranging from 0 to
150,000€. The analyses were replicated using SF-6D (primary analysis) or EQ-5D, and in ABA and TCZ subgroups. Accept-
ability analyses as well as stochastic sensitivity analyses (simulating costs and utilities using MCMC algorithms) were also
performed.

Results: Overall, 178 patients were included (82 in S-arm, 96 in M-arm) in the per protocol analysis. At the end of the follow-
up in the S-arm, 15.0% of patients discontinued their biologic, 48.7% spaced the injections, and 36.3% remained at the
standard dose. The difference in terms of two-years utility gains between S-arm and M-arm was 0.004 (95%CI -0.012,
0.021) with SF-6D. The difference of total costs between S-arm and M-arm was -4,275 € (95%CI -5,955 to -2,542). The
estimated ICUR of the spacing strategy over the maintenance at full dose was €932,003 saved per QALY (95% CI
-7,534,788 to 6,720,372) with SF-6D. The INB was 4,734.6€ for a WTP of 100,000€. With a willingness to accept of 0 €/
QALY lost, the probability to be cost-effective for the spacing strategy was 70.6% (Figure 1). The results were consistent
when using EQ-5D-derived utilities, in ABA and TCZ subgroups, as well as in the stochastic sensitivity analyses (Table 1).

Conclusion: Although the ToLEDo trial did not demonstrate non-inferiority, the tested disease activity-driven tapering strat-
egy was not associated with health loss in terms of utilities and incurred for substantial cost savings, making this strategy
potentially dominant.

Disclosure: J. Kedra: Amgen, 12, Hospitality, Bristol-Myers Squibb(BMS), 6, Galapagos, 2, Roche, 2; B. Granger:
Bristol-Myers Squibb(BMS), 2; L. El Houari: None; F. Tubach: Lundbeck, 2, Merck/MSD, 2, UCB, 2; B. Fautrel: Abb-
Vie, 2, BMS, 2, Chugai, 2, Fresenius Kabi, 2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer,
2, Sobi, 2, UCB, 2.
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Systemic Glucocorticoids Are Associated with a Time and Dose-
dependent Risk of Major Adverse Cardiovascular Event in Patients with
Rheumatoid Arthritis: A Population-based Study
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Hong Kong, Hong Kong, Hong Kong, 4The Chinese University of Hong Kong, New Territories, China
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Table 1: ICUR in ABA subgroup, TCZ subgroup, using EQ-5D-derived utilities, and stochastic sensitivity analysis
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Background/Purpose: Rheumatoid arthritis (RA) and systemic glucocorticoid (GC) use are associated with increased risk
of cardiovascular disease. The latest RA management recommendations from the American College of Rheumatology
(ACR, updated in 2021) and European Alliance of Associations for Rheumatology (EULAR, updated in 2022) are divergent
in terms of GC use. Whether there exists a CV-safe dose or duration of GC in the treatment of RA is still debatable and of
great clinical interest.

Methods: This was a population-based retrospective cohort study. RA patients without major MACE at baseline were
recruited from a Hong Kong citywide database from 2006 to 2015, and followed till the end of 2018. The primary outcome
was the first occurrence of a major adverse cardiovascular events (MACE). Cox regression analysis with time-varying covar-
iates was used to evaluate the association of GC and MACE, adjusting for demographics, traditional CV risk factors, inflam-
matory markers and the usage of anti-rheumatic drugs.

Results: Among 12,233 RA patients with 105,826 patient-years of follow-up with a mean follow-up duration of 8.7 years,
860 (7.0%) developed MACE. The crude incidence rate was 8.13 per 1,000 person-years. The baseline characteristics of
the subjects are summarized in Table 1. In the time-varying analyses after controlling for confounding factors, a daily pred-
nisolone dose of ≥ 5mg significantly increased the risk of MACE (erythrocyte sedimentation rate [ESR] model: HR 2.02,
95%CI 1.72-2.37; C-reactive protein [CRP] model: HR 1.87, 95%CI 1.60-2.18), while a daily dose below 5mg was not asso-
ciated with MACE risk, compared to no GC use. The adjusted hazard ratios (HRs) of all candidate covariates are summa-
rized in the forest plots (Figure 1). The MACE-free Kaplan-Meier survival curves of the groups receiving different GC doses
are shown in Figure 2. In patients receiving daily prednisolone ≥5mg, both intermediate- (up to 180 days) and long-term (lon-
ger than 180 days) use of prednisolone ≥5mg daily were significantly associated with increased risk of MACE, with an
adjusted HR of 1.07 (p-value < 0.001) per month of GC use.

Conclusion: In this population-based real-world database, after controlling for multiple confounding factors, the use of GC
was associated with up to two-fold increased risk of incident MACE on long term follow-up. No safe duration of use was found
in patients receiving daily prednisolone ≥5mg.Very low dose prednisolone (< 5mg daily) did not appear to increase CV risk.

Disclosure: H. SO: None; T. LAM: None;H.MENG: None; S. LAM: None; L. Tam: AbbVie, 5, Amgen, 2, 5, Boehringer-
Ingelheim, 2, 5, Eli Lilly, 2, GSK, 5, Janssen, 2, 5, Novartis, 5, Pfizer, 2, 5, Sanofi, 2.
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Common IL-6 Signaling Is Inhibited by IL-6 Inhibitors and JAK Inhibitors,
but Which Is Better at Preventing Bone Destruction in RA?

Yoshinobu Koyama1, Yoshiharu Sato2, Moe Tokunaga(Sakamoto)3 and Yu Nakai3, 1Japanese Red Cross Okayama
Hospital, Okayama, Japan, 2DNA Chip Research Inc, Tokyo, Japan, 3Rheumatology, Center for Autoimmune diseases,
Japanese Red Cross Okayama Hospital, Okayama, Japan
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Background/Purpose: To date, there are no head-to-head clinical trials directly comparing the effects between IL-6i and
JAKi on bone destruction in RA. In recent years, a series of JAK inhibitors (JAKi) have been introduced, all of which have
JAK1 inhibitory activity, and inhibition of IL-6 signaling plays an important role in their pharmacological actions. IL-6 inhibitors
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(IL-6i)have also been commonly used for rheumatoid arthritis (RA), and several anti-receptor antibodies are in clinical appli-
cation. Recent studies have revealed the molecular basis of the immune cell-fibroblast-bone triad interactions in RA bone
destruction. Therefore, to examine changes in peripheral blood gene expression after IL-6i or JAKi treatment, which inhibit
a common pathway, and to estimate their respective effects on the bone immune system.

Methods: Peripheral blood gene expression changes in 38 RA patients (Tocilizumab(TCZ)=13, Tofacitinib(TOF)=15, Barici-
tinib (BAR)=10) were analyzed before and 3 months after the initiation of treatment using next generation sequencing.
Changes in gene expression of molecules involved in bone immunity were analyzed before and after each treatment.

Results: Comparison of L-6i and JAKi showed that JAKi treatment significantly suppressed RANKL expression in peripheral
blood. At the same time, significant suppression of RANK, ETS1, and IL-34 gene expression was also observed with JAKi
treatment. Comparison of TOF and BAR treatment showed significant suppression of IL-4 expression in TOF and significant
suppression of MMP-2 and IL-12 expression in BAR.

Conclusion: JAKi suppressed RANKL expression significantly compared to IL-6i, suggesting that JAKi is more potent than
IL-6i in suppressing bone destruction. Furthermore, assuming that the promoter regions of RANK in synovial osteoclasts
and ETS1 in fibroblasts are similar to those in peripheral blood, the following prediction emerges. JAKi suppresses RANK
and ETS1 expression more than IL-6i, suggesting that JAKi may be favorable for preventing bone destruction in terms of
(1) suppressing osteoclast differentiation and (2) suppressing tissue-destructive fibroblasts. The effect on gene expression
of molecules involved in bone immunity was found to vary among each JAK inhibitor.

Disclosure: Y. Koyama: AbbVie/Abbott, 5, 6, Asahikasei, 6, Ayumi, 6, Bristol-Myers Squibb(BMS), 6, Eli Lilly,
6, GlaxoSmithKlein(GSK), 5, Mitsubishi Tanabe, 6, Novartis, 5; Y. Sato: None; M. Tokunaga(Sakamoto): None;
Y. Nakai: None.
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Subcutaneus vs Intravenous Abatacept in Rheumatoid Arthritis-
Interstitial Lung Disease. National Multicenter Study of 509 Patients

Ana Serrano-Combarro1, Belén Atienza-Mateo2, libe Ibarrola-Paino3, Ivette Casafont-Sole4, Rafael Benito Melero-
Gonzalez5, Alba Perez Linaza6, Santos Castañeda7, Rafaela Ortega Castro8, Natalia Mena Vazquez9, Nuria Vegas
Revenga10, Lucia Cristina Dominguez Casas11, Elena Cañadillas-Sanchez12, Miriam Retuerto-Guerrero13, Lorena Perez-
Albadalejo14, Ruben Lopez-Sanchez15, MARIA GUADALUPE MANZANO CANABAL16, Anahy Maria Brandy-Garcia17,
Patricia Lopez-Viejo18, Gema Bonilla19, Olga Maiz-Alonso20, Carmen carrasco-Cubero21, Marta Garijo Bufort22, Mireia
Moreno23, Ana Urruticoechea24, Sergio Ordonez-Palau25, Carmen Gonzalez-Montagut Gomez26, andrea Garcia-Valle27,
Marta L�opez28, Fernando Lozano29, Tom�as Vazquez-Rodriguez30, Maria Martin-Lopez31, Juan Maria Blanco-Madrigal32,
Cristina Arciniega33, Ignacio Brana Abascal34, Jesus Loarce-Martos35, Emilio Giner-Serret36, Virginia Ruiz-Esquide37, Clara
ventin-Rodriguez38, Marina Rodriguez-lopez39, Pablo Andujar-Brazal40, Julia Fernandez-Melon41, Lilian Maria Lopez42,
Antonio Juan Mas43, carlos Fernandez-Diaz44, Javier Loricera45, Diego Ferrer46 and Ricardo Blanco47, 1Hospital
Universitario Marques de Valdecilla, IDIVAL, Santander, Spain, 2Rheumatology, Hospital Universitario Marqués de
Valdecilla, IDIVAL, Santander, Spain, 3Hospital Universitario de Navarra, Pamplona, Spain, 4Hospital Universitari
Germans Trias i Pujol, Badalona, Spain, 5CHU Vigo, O Carballino, Spain, 6SERV. REUMATOLOGIA, Cadiz, Spain, 7Hospital
Universitario de la Princesa, Madrid, Spain, 8Hospital Reina Sofía, Cordoba, Spain, 9IBIMA, M�alaga, Spain, 10Hospital
Galdakao- Usansolo, Galdakao, Spain, 11Hospital Universtario San Agustin, Oviedo, Spain, 12Department of
Rheumatology, Hospital Clínico Universitario Lozano Blesa, Zaragoza, Spain, 13Rheumatology, Hospital Universitario de
Le�on, Le�on, Spain, 14Division of Rheumatology, Hospital Universitario de Jaén, Jaén, Spain, 15Hospital Universitario de
Gran Canaria Doctor Negrín, Las Palmas de Gran Canaria, Spain, 16CAZA, Salamanca, Spain, 17Hospital Germans Trias i
Pujol, Badalona, Spain, 18Division of Rheumatology, Hospital Severo Ochoa, Leganéz, Spain, 19Department of
Rheumatology, Hospital Clínico Universitario La Paz, Madrid, Spain, 20University Hospital Donostia, San Sebastian,
Spain, 21Department of Rheumatology, Hospital Universitario de Badajoz, Badajoz, Spain, 22Hospital de Sagunto,
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Valencia, Spain, 23Parc Tauli Hospital Universitari, I3PT(UAB), Barcelona, Spain, 24Hospital Can Misses, Ibiza, Spain,
25H. Arnau de Vilanova, Lleida, Spain, 26H. Clínico Universitario de Valladolid, Valladolid, Spain, 27Division of
Rheumatology, Complejo Asistencial Universitario de Palencia, Palencia, Spain, 28Hospital Universitario Arava,
Pamplona, Spain, 29Hospital Universitario 12 de Octubre, Madrid, Spain, 30Rheumatology, Complejo Hospitalario
Universitario de Ferrol, A Coruña, Spain, 31Hospital 12 de Octubre, Madrid, Spain, 32Division of Rheumatology,
H. Universitario de Basurto, Bilbao, Spain, 33Hospital de Mérida, Mérida, Spain, 34Division of Rheumatology, Hospital
Universitario Central de Asturias, Oviedo, Spain, 35Ram�on y Cajal University Hospital, Madrid, Spain, 36Hospital Royo
Villanova, Teruel, Spain, 37Hospital Clinic, Rheumatology, Barcelona, Spain, 38Division of Rheumatology, Hospital
Universitario de A Coruña, A Coruña, Spain, 39Division of Rheumatology, Hospital Clínico Universitario de Santiago, La
Coruna, Spain, 40Division of Rheumatology, Hospital Universitario Doctor Peset, Valencia, Spain, 41Division of
Rheumatology, Hospital Universitario Son Espases, Palma de Mallorca, Spain, 42Division of Rheumatology, Hospital
Universitario Son Llàtzer, Mallorca, Spain, 43Son Llazter University Hospital, Palma, Spain, 44Division of Rheumatology,
Hospital Universitario Reina Sofía, Murcia, Spain, 45Hospital Universitario Marqués de Valdecilla, Santander, Spain,
46Division of Pneumology, Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 47Hospital
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SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Treatments Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Interstitial lung disease (ILD) is a severe extra-articular manifestation of rheumatoid arthritis (RA).
Abatacept (ABA) has demonstrated efficacy in RA-ILD. Clinical trials have shown equivalence in subcutaneous (SC) and
intravenous (IV) administration of ABA for articular manifestations. However, it has not been studied in RA-ILD. Our objective
was tocompare the effectiveness of ABA in RA-ILD patients according to the route of administration (IV-ABA vs SC-ABA).

Methods: National multicenter study of RA-ILD patients on treatment with ABA. They were divided into 2 groups according
to the route of administration: a) IV, and b) SC. We analyzed from baseline the following outcomes in both groups: a) forced
vital capacity (FVC), b) diffusing capacity of the lungs for carbon monoxide (DLCO), c) chest high resolution computed
tomography (HRCT), d) dyspnea (assessed with the modified Medical Research Council scale), e) arthritis activity (assessed
with DAS28-ESR or described in clinical records), and f) sparing corticosteroids effect.

Table 1. Main general features at baseline of RA-ILD patients with subcutaneous vs intravenous ABA.
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Results: We studied a total of 509 [SC-ABA/IV-AB; 360/100 (available data)] patients. Baseline demographic and clinical
characteristics are shown in Table 1.Patients were followed-up for a median [IQR] of 24 [7-48] months.FVC and DLCO
remain stable during the first 24 months in both SC-ABA and IV-ABA [Figure 1]. Dyspnea stabilized or improved in 84%
of patients (89% of IV-ABA; 82% of SC-ABA). ABA was withdrawn in 106 patients: 81(34%) in SC-ABA group and
25 (40%) in IV-ABA group. ILD worsening and articular inefficacy were the most common reasons of ABA discontinuation.

Conclusion: In RA-ILD, ABA seems equally effective and safe regardless of the route of administration IV or SC.

Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; l. Ibarrola-Paino: None; I. Casafont-Sole:
None; R. Melero-Gonzalez: None; A. Perez Linaza: None; S. Castañeda: None; R. Ortega Castro: None; N. Mena
Vazquez: None; N. Vegas Revenga: None; L. Dominguez Casas: None; E. Cañadillas-Sanchez: None;
M. Retuerto-Guerrero: None; L. Perez-Albadalejo: None; R. Lopez-Sanchez: None; M. MANZANO CANABAL:
None; A. Brandy-Garcia: None; P. Lopez-Viejo: None; G. Bonilla: None; O. Maiz-Alonso: None; C. carrasco-
Cubero: None; M. Garijo Bufort: None; M. Moreno: None; A. Urruticoechea: None; S. Ordonez-Palau: None;
C. Gonzalez-Montagut Gomez: None; a. Garcia-Valle: None;M. L�opez: None; F. Lozano: None; T. Vazquez-Rodri-
guez: None; M. Martin-Lopez: None; J. Blanco-Madrigal: None; C. Arciniega: None; I. Brana Abascal: None;
J. Loarce-Martos: Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Galapagos, 6; E. Giner-Serret: None;
V. Ruiz-Esquide: None; C. ventin-Rodriguez: None; M. Rodriguez-lopez: None; P. Andujar-Brazal: None;
J. Fernandez-Melon: None; L. Lopez: None; A. Juan Mas: None; c. Fernandez-Diaz: None; J. Loricera: None;
D. Ferrer: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen,
2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Window of Opportunity in the Treatment of Rheumatoid Arthritis-
Interstitial Lung Disease with Abatacept. National Multicenter Study of
509 Patients

Ana Serrano-Combarro1, Belén Atienza-Mateo2, libe Ibarrola-Paino3, Ivette Casafont-Sole4, Rafael Benito Melero-
Gonzalez5, Alba Perez Linaza6, Santos Castañeda7, Rafaela Ortega Castro8, Natalia Mena Vazquez9, Nuria Vegas
Revenga10, Lucia Cristina Dominguez Casas11, Cilia Peralta12, Trinidad Pérez-Sandoval13, Lorena Perez-Albadalejo14,

Figure 1. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in RA-ILD patients with SC-ABA vs IV-ABA therapy at
baseline and 24 months.
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Background/Purpose: Interstitial lung disease (ILD) is a severe complication of rheumatoid arthritis (RA). Abatacept (ABA)
has demonstrated efficacy in the treatment of RA-ILD, especially if it is initiated early during the ILD. Our objective was to
compare the efficacy of ABA in RA-ILD patients according to ILD duration.

Methods: National multicenter study of 509RA-ILD patients treated with ABA. Patients with ABA initiation early in the dis-
ease (during the first 6 months since ILD diagnosis) were compared to those in whom ABA was started after 2 years of
ILD diagnosis ("early" vs. "late" group, respectively). We analyzed in the 2 groups the following outcomes: a) forced vital
capacity (FVC), b) diffusing capacity of the lungs for carbon monoxide (DLCO), c) chest high resolution computed tomogra-
phy (HRCT), d)dyspnea (modified Medical Research Council scale), and e) arthritis activity (DAS28-ESR or clinical records).

Results: A total of 216 patients were included in the "early" group and 165 patients in the "late" group. Baseline demo-
graphic and clinical characteristics are shown in Table 1. Mean baseline values of FVC were significantly higher in the "early"
group. The evolution of FVC and DLCO for 48 months is shown in Figure 1. Both parameters remained stable during
48 months of ABA therapy, with statistically significant differences found in case of FVC (although lower stable values of
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FVC in the "late" group). Available chest HRCT images improved/ stabilized in 76% and 54% of patients in the "early" and
"late" group, respectively. Stabilization or improvement of dyspnea was found in most patients of both groups.

Conclusion: Our study suggests a window of opportunity for the treatment of RA-ILD patients with ABA. However, treat-
ment with ABA at any time of the course in the ILD seems to prevent interstitial lung progression.

Table 1. Main general features at baseline of RA-ILD patients with “early” vs. “late” initiation of ABA in ILD course.

Figure 1. Evolution of pulmonary function tests in RA-ILD patients with “early” and “late” initiation of ABA in ILD course. FVC and DLCO are
expressed as mean (95%CI) and compared between the 2 groups. (*) P value is statistically significant in FVC at baseline, 24, 36 and 48 months
of follow up.

4293



Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; l. Ibarrola-Paino: None; I. Casafont-Sole: None;
R. Melero-Gonzalez: None; A. Perez Linaza: None; S. Castañeda: None; R. Ortega Castro: None; N. Mena Vazquez:
None; N. Vegas Revenga: None; L. Dominguez Casas: None; C. Peralta: None; T. Pérez-Sandoval: None; L. Perez-
Albadalejo: None;R. Lopez-Sanchez: None;M.MANZANOCANABAL: None;A. Brandy-Garcia: None;P. Lopez-Viejo:
None; G. Bonilla: None; O. Maiz-Alonso: None; C. carrasco-Cubero: None;M. Garijo Bufort: None;M. Moreno: None;
A. Urruticoechea: None;S.Ordonez-Palau: None;C.Gonzalez-Montagut Gomez: None; a. Garcia-Valle: None; J. Dios
Jimenez De Aber: None; F. Lozano: None; T. Vazquez-Rodriguez: None;M.Martin-Lopez: None; J. Blanco-Madrigal:
None; D. Fern�andez-Lozano: None; I. Brana Abascal: None; J. Loarce-Martos: Boehringer-Ingelheim, 6, Bristol-Myers
Squibb(BMS), 6, Galapagos, 6; E. Giner-Serret: None; V. Ruiz-Esquide: None; C. ventin-Rodriguez: None;
M. Rodriguez-lopez: None; P. Andujar-Brazal: None; J. Fernandez-Melon: None; L. Lopez: None; c. Fernandez-Diaz:
None; J. Loricera: None; I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; D. Ferrer:
None;R.Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6,MSD, 6, Novar-
tis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; O. Collaborative Group Members: None.

Abstract Number: 2174

JAK Inhibitors in Rheumatoid Arthritis-Interstitial Lung Disease. National
Multicenter Study of 73 Patients, 55 of Baricitinib

Ana Serrano-Combarro1, Belén Atienza-Mateo2, Jesus Alejandro Valero-Jaimes3, Marta Pastor-Mena4, Rafael Benito
Melero-Gonzalez5, David Castro-Corredor6, Maria Martin-Lopez7, Santos Castañeda8, Jesus Loarce-Martos9, Natalia
Mena Vazquez10, Carmen carrasco-Cubero11, Carolina Diez-Morrondo12, andrea Garcia-Valle13, Gema Bonilla14, Juan
Maria Blanco-Madrigal15, Natividad del Val del Amo16, Nuria Vegas Revenga17, Lorena Perez-Albadalejo18, Rafaela
Ortega Castro19, Deseada Palma-Sanchez20, AnaMaria fernandez-Ortiz21, Patricia Lopez-Viejo22, Maria Lopez-Lasanta23,
Marta Garijo Bufort24, Ivette Casafont-Sole25, Olga Maiz-Alonso26, Juan Moreno-Morales27, Ana Urruticoechea28,
Carolina Perez-Garcia29, Jose Rosas30, Virginia Ruiz-Esquide31, Delia Fern�andez-Lozano32, Ignacio Brana Abascal33, Evelin
Cecilia Cervantes-Perez34, Julia Fernandez-Melon35, Cristina Fernandez36, Bryan Josue Flores Robles37, Diego Ferrer38

and Ricardo Blanco39, 1Hospital Universitario Marques de Valdecilla, IDIVAL, Santander, Spain, 2Rheumatology, Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Bidasoa, Irún, Spain, 4Hospital de Jerez de la
Frontera, C�adiz, Spain, 5CHU Vigo, O Carballino, Spain, 6General University Hospital of Ciudad Real, Santa Cruz de
Mudela (Ciudad Real), Spain, 7Hospital 12 de Octubre, Madrid, Spain, 8Hospital Universitario de la Princesa, Madrid,
Spain, 9Ram�on y Cajal University Hospital, Madrid, Spain, 10IBIMA, M�alaga, Spain, 11Department of Rheumatology,
Hospital Universitario de Badajoz, Badajoz, Spain, 12Division of Rheumatology, Hospital de Le�on, Le�on, Spain, 13Division
of Rheumatology, Complejo Asistencial Universitario de Palencia, Palencia, Spain, 14Department of Rheumatology,
Hospital Clínico Universitario La Paz, Madrid, Spain, 15Division of Rheumatology, H. Universitario de Basurto, Bilbao,
Spain, 16Complejo Hospitalario de Navarra, Pamplona, Spain, 17Hospital Galdakao- Usansolo, Galdakao, Spain,
18Division of Rheumatology, Hospital Universitario de Jaén, Jaén, Spain, 19Hospital Reina Sofía, Cordoba, Spain,
20Hospital Rafael Mendez, Lorca, Spain, 21CHU Badajoz, Badajoz, Spain, 22Division of Rheumatology, Hospital Severo
Ochoa, Leganéz, Spain, 23Hospital Universitari Vall d’Hebron, Rheumatology, Barcelona, Spain, 24H. de Sagunto,
Valencia, Italy, 25Hospital Universitari Germans Trias i Pujol, Badalona, Spain, 26University Hospital Donostia, San
Sebastian, Spain, 27Hospital Universitario Santa Lucia Cartagena, Cartagena, Spain, 28Hospital Can Misses, Ibiza, Spain,
29Hospital del Mar, Barcelona, Spain, 30Hospital Marina Baixa, Alicante, Spain, 31Hospital Clinic, Rheumatology,
Barcelona, Spain, 32Hospital de Mérida, Merida, Spain, 33Division of Rheumatology, Hospital Universitario Central de
Asturias, Oviedo, Spain, 34Complexo Hospitalario Universitario de Pontevedra, Pontevedra, Spain, 35Division of
Rheumatology, Hospital Universitario Son Espases, Palma de Mallorca, Spain, 36Hospital Universitario San Juan de
Alicante, Alicante, Spain, 37Hospital Universitario San Pedro, Logroño, Spain, 38Division of Pneumology, Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 39Hospital Universitario Marqués de Valdecilla, IDIVAL,
Santander, Spain

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: RA – Treatments Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

4294



Background/Purpose: Interstitial lung disease (ILD) is a severe extra-articular manifestation of rheumatoid arthritis (RA).
Abatacept and Rituximab are the recommended drugs. JAK inhibitors (JAKi) have demonstrated efficacy in RA. However,
in clinical trials patients with active ILD were usually excluded. Moreover, a warning on ILD toxicity is included in SmPC
(Summary of Product Characteristics) with tofacitinib (TOFA). Nonetheless, evidence on efficacy of JAKi in RA-ILD is grow-
ing. The objective of the study was to assess a) the effectiveness and b) the safety of JAKi in AR-ILD patients.

Methods: National multicenter study of 73 RA-ILD patients on treatment with JAKi. We analyzed from baseline the following
outcomes: a) forced vital capacity (FVC), b) diffusing capacity of the lungs for carbon monoxide (DLCO), c) chest high reso-
lution computed tomography (HRCT), d)dyspnea (modified Medical Research Council scale), e) arthritis activity
(DAS28-ESR or clinical records), and f) sparing corticosteroids effect.

Results: We studied 73 patients (50 women/ 23 men; mean age 66 ± 10 years) from clinical practice on treatment with JAKi
[Baricitinib (BARI)= 55 (74%), TOFA= 8 (11%), Upadacitinib (UPA)= 8 (11%), Filgotinib (FILGO)= 2 (3%)]. Baseline demographic
and clinical characteristics are shown in Table 1. All patients had received disease-modifying antirheumatic drugs (DMARDs)
before JAKi [Methotrexate (63; 86%), Leflunomide (46; 63%), Sulfasalazine (19; 26%), Hydroxychloroquine (16; 22%), Abatac-
ept (47; 64%), Tocilizumab (26; 36%) and Rituximab (16; 22%)]. Since most patients were on BARI we focused on this group
(n=55). Median [IQR] ILD duration up to BARI initiation was of 29 [15-64] months. Mean baseline values of FVC and DLCO (%
predicted) were 88±27 and 69±20, respectively. Patients were followed-up for a mean of 36 ± 23 months. The evolution of
FVC and DLCO remained stable during the first 12 months (Figure 1). At the end of the follow-up, available chest HRCT
images improved/ stabilized in 76% of patients. Stabilization or improvement of dyspnea was found in 95% of patients. Most
patients showed articular remission or low activity. BARI was withdrawn in 22 (42%) patients due to articular inefficacy
(n=15), lung inefficacy (n=4), development of hypersensitivity pneumonitis (n=1), and appearance of brain cancer (n=1).

Table 1. Baseline characteristics of RA-ILD patients treated with JAKi.

4295



Conclusion: JAKi, especially BARI, may be useful and safe in controlling the course of both pulmonary and joint disease in
RA-ILD patients, even in refractory cases.

Disclosure: A. Serrano-Combarro: None; B. Atienza-Mateo: None; J. Valero-Jaimes: None; M. Pastor-Mena:
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J. Loarce-Martos: Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Galapagos, 6; N. Mena Vazquez: None;
C. carrasco-Cubero: None;C. Diez-Morrondo: None; a. Garcia-Valle: None; G. Bonilla: None; J. Blanco-Madrigal:
None; N. del Val del Amo: None; N. Vegas Revenga: None; L. Perez-Albadalejo: None; R. Ortega Castro: None;
D. Palma-Sanchez: None; A. fernandez-Ortiz: None; P. Lopez-Viejo: None; M. Lopez-Lasanta: None; M. Garijo
Bufort: None; I. Casafont-Sole: None; O. Maiz-Alonso: None; J. Moreno-Morales: None; A. Urruticoechea: None;
C. Perez-Garcia: None; J. Rosas: None; V. Ruiz-Esquide: None; D. Fern�andez-Lozano: None; I. Brana Abascal:
None; E. Cervantes-Perez: None; J. Fernandez-Melon: None; C. Fernandez: None; B. Flores Robles: None;
D. Ferrer: None; R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen,
2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Real-World Drug Persistence of GP2015, an Etanercept Biosimilar, in
Patients with Rheumatoid Arthritis: Results from the Multi-Country
COMPACT Study

Marc Schmalzing1, Charlotte Both2, Ines Brueckmann2, Javier de Toro Santos3, Tom Sheeran4, Herbert Kellner5 and
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Figure 1. Evolution of pulmonary function tests (mean % of the predicted FVC and DLCO) in RA-ILD patients with BARI therapy at baseline and
24 months.
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Background/Purpose: COMPACT is a multi-country, non-interventional study that evaluated the drug persistence, effec-
tiveness, safety and patient-reported outcomes in patients with rheumatoid arthritis (RA), axial spondyloarthritis and psoriatic
arthritis treated with GP2015 (an etanercept biosimilar) in real-world conditions. Here, we report the drug persistence of
GP2015 in patients with RA after 12 months.

Methods: RA patients aged ≥18 years on GP2015 treatment prior to study were enrolled. Patients were categorized based
on prior treatment status: patients in clinical remission or low disease activity under treatment with reference etanercept
(ETN) or other biosimilar ETN (initial ETN: [iETN]) and switched to GP2015 (Group A) or patients who received non-ETN tar-
geted therapies and switched to GP2015 (Group B) or biologic-naïve patients who started GP2015 as the first biologic treat-
ment after conventional therapy failure (Group C) or DMARD-naïve patients with recent diagnosis of RA considered suitable
for treatment initiation with a biologic and started on treatment with GP2015 (Group D). Patients’ drug persistence from
GP2015 treatment start was assessed and is presented here. Median drug persistence was calculated using the median
time estimate from Kaplan-Meier curve.

Results:Of 1466 patients enrolled, 844 (57.6%) patients had RA reported as the primary indication. Of the 844 patients with
RA, 295 patients were switched from iETN (Group A), 88 were switched from other targeted therapies (Group B), 451 were
biologic-naïve (Group C), and 10 were DMARD-naïve (Group D).1 Drug persistence from start of GP2015 treatment in RA
patients is presented in Figure 1. In the overall RA population, the discontinuation rate was 18.0% at Month 12 after initiation
of GP2015 treatment. At Month 12, patients in Group A reported the lowest rate of discontinuation of 10.2%, while patients
in Group B and C reported discontinuation rates of 23.9%, and 21.8%, respectively. Due to limited patient numbers in Group
D (n=10) the drug persistence rate was difficult to interpret.

Figure 1. Drug persistence from GP2015 treatment start in patients with rheumatoid arthritis
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Conclusion: The results of the study show high treatment persistence under GP2015 treatment in RA patients under real-
world conditions. The results are in line with the reported persistence rates in the overall study population. Patients who were
on previous iETN treatment and who had stable disease presented the highest drug survival rates after switch to GP2015.

Reference: 1. Schmalzing, et al. Ann Rheum Dis. 2022;81(Suppl 1):589–90.
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Background/Purpose: Peresolimab is a humanized immunoglobulin G1 monoclonal antibody that stimulates human pro-
grammed cell death protein 1 (PD-1). Peresolimab demonstrated superiority to placebo in Disease Activity Score-28 with
CRP (DAS28-CRP) improvements from baseline at Week 12 in a Phase 2a placebo-controlled, double-blind, randomized
clinical trial (NCT04634253) in adult patients with moderate to severe Rheumatoid Arthritis (RA).1 We report here, changes
in exploratory biomarkers from this study.

Methods: Ninety-eight adult patients with moderate-to-severe RA (defined per American College of Rheumatology [ACR] cri-
teria) were randomized 2:1:1 to peresolimab 700mg, 300mg, or placebo for 12 weeks. Whole blood, serum, and plasma were
collected at baseline through Week 14 (end of the placebo control period). Cells were stained for CD3, CD4, CD8, CD19,
CD16/56, and PD-1, processed and analyzed using standard flow cytometry methods. Serum samples were analyzed using
the Olink Explore3072 panel which includes proteins that were detected in at least 25% of patients. Thirty age- and sex-
matched healthy control samples were included for comparison. A gene set enrichment analysis approach was used to ana-
lyze proteomic results, and analyses were performed on comparing the combined peresolimab dose groups versus placebo.

Results: Peresolimab treatment reduced the number of peripheral CD4+ PD-1 high and PD-1 intermediate T cells by
53.6-57.7% and 33.8-38.5%, respectively, relative to baseline from weeks 2 through 12. No meaningful differences were
observed for PD-1 low cells; Figure 1. There were no meaningful changes with major circulating cell types (ie, CD3+,
CD4+, CD8+ T cells, B or NK cells) following treatment with peresolimab. Analysis of the proteomic data identified multiple
pathways that showed differences between peresolimab-treated patients and placebo controls starting at week 8. This
included treatment-induced down-modulation of cytokines and chemokines in interleukin signaling pathways, including
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Figure 1. Peresolimab reduced peripheral CD4+ A) PD-1 high, B) PD-1 intermediate, and C) PD-1 low CD4+ T cells through 12 weeks of treatment
in samples from patients with RA.
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IL-6, Figure 2. Similar patterns of change were observed for several other immune-related pathways. Overall, pathway anal-
ysis suggests that protein levels of peresolimab-treated patients trend toward what was observed in age- and sex-matched
healthy controls.

Conclusion:We report here changes in several exploratory biomarkers from patients enrolled in the Phase 2a study of per-
esolimab in RA patients. A rapid reduction was observed in circulating PD-1 high CD4+ T cells lasting through week 12, but
no changes in any of the major lymphocyte subsets were detected with peresolimab treatment. Several molecular pathways
that are altered in RA patients, trended towards patterns in healthy subjects with peresolimab treatment as early as week
8, which corresponds to the timing of DAS28-CRP improvements. These results provide insights into the timing and impact
of PD-1 inhibition with peresolimab in the treatment of patients with moderate to severe RA.

1. N Engl J Med 2023; 388:1853-1862

Disclosure: R. J. Benschop: Eli Lilly and Company, 3, 11; J. Tuttle: Eli Lilly and Company, 3, 11; P. Emery: Boehringer
Ingelheim, 2, Eli Lilly, 2, Novartis, 2; C. Preuss: Eli Lilly and Company, 3, 11; M. Daniels: Eli Lilly and Company, 3, 11;
V. Chan: Eli Lilly and Company, 3, 11; P. Yachi: Eli Lilly and Company, 3, 11; A. Nirula: Eli Lilly and Company, 3, 11.
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Figure 2. Peresolimab treatment decreases IL-6 protein levels (mean ± SEM) in serum samples from patients with moderate to severe RA through
14 weeks of treatment.
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Background/Purpose: To describe the taxonomic composition of the microbiota in the crevicular fluid of patients with pri-
mary Sjögren’s syndrome (PSS), and to assess their association with parotid gland enlargement, periodontal disease, oral
quality of life, and anti-Ro/SSA and anti-La/SSB antibodies.

Methods:We included 48 PSS patients according to the ACR/EULAR criteria. We excluded patients with concomitant con-
nective tissue disease, diabetes mellitus, active neoplasia, antibiotic use in the two weeks before the study, or with current
active infection. A single rheumatologist registered the following variables: demographics, disease duration, oral/ocular sicca
symptoms, parotid enlargement and serology. We evaluated the non-stimulated whole salivary flow (NSWSF). Patients rated
the ESSPRI and the Xerostomia-related Quality of Life Scale (XeQoLS). Two experienced periodontists systematically exam-
ined six sites per tooth of each patient, to determine the presence of periodontal disease. Crevicular fluid was collected from
6 teeth with the greatest periodontal pocket depth using filter paper (sterile paper points). Samples were immediately frozen
at -86 �C until processing. We also included 17 control subjects from the same hospital’s Dentistry department matched by

Figure 1 . Alfa diversity indexes stratified by the presence of (A) anti-Ro/SSA, (B) anti-La/SSB, and (C) parotid enlargement; and beta diversity com-
pared between the presence of (D) anti-Ro/SSA , (E) anti-La/SSB, and (F) parotid enlargement.
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gender and age (±5 years). Bacterial DNA was extracted from the crevicular fluid sample using a commercial kit. 16SrRNA
V3-V4 region was sequenced using reversible adaptor technology. Sequences were pre-processed and analyzed with
QIIME2 and phyloseq software programs. Functionality profiles were predicted using the Tax4Fun2 package.

Figure 2 ASVs that best describe the crevicular fluid microbiota of SS patients and healthy controls (A) SS patients negative to anti-Ro/SSA or anti-
La/SSB and (B) SS patients with and without parotid enlargement
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Results: Most patients were women, the mean age was 52.4 years and the median disease duration was 9.3 years. We
found that the microbiota of PSS patients contained more bacteria of the genera Prevotella, Streptococcus, Veillonella,
Fusobacterium, and Leptotrichia genera and fewer bacteria of the genus Selenomonas than that of healthy subjects. We
also found significant differences in microbiota taxonomy between patients with anti-Ro or anti-La positive antibodies,
parotid gland enlargement ( Figure 1) , and periodontal disease severity ( Figure 2) . We found no correlation between micro-
biota and NSWSF, and oral quality of life. The predicted functional profile showed that the microbiota of PSS patients con-
tained more genes encoding for accessory secretory proteins than healthy controls.

Conclusion: The composition of the crevicular fluid microbiota of PSS patients and healthy subjects differed significantly.
Differences were found among patients with parotid gland enlargement as well as anti-Ro and anti-La antibody positivity,
suggesting that autoimmunity per se may play an important role in the composition of the oral microbiota in PSS.

Disclosure: G. Hernandez-Molina: None; A. Lopez-Reyes: None; C. Hernandez-Hernandez: None; V. Ruiz: None;
A. Llorente-Chavez: None; V. Saavedra-Gonz�alez: None; L. llorente: None; G. Martínez-Nava: None.
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Background/Purpose: Autoimmunity and systemic inflammation may play a role in early-stage dementia. Few studies have
investigated whether primary Sjogren’s syndrome (pSS) increases the risk of dementia. As hydroxychloroquine (HCQ) has
recently been shown to inactivate STAT3 in microglia, neurons, and astrocytes, we also evaluated the association of HCQ
use with the development of dementia in patients with pSS.

Methods: This cohort study used data from the Health Insurance Review and Assessment Service, a representative national
healthcare database in Korea. From the database, we established a cohort of patients with pSS without a history of demen-
tia between January 2008 and December 2020. The control group consisted of sex- and age-matched individuals with nei-
ther a history of autoimmune disease nor dementia. We assessed the incidence of newly diagnosed dementia in patients

Figure 3 Bacteria genus ASVs whose relative abundance best describe the crevicular fluid microbiota of SS patients with mild and moderate or
severe periodontal disease.
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with pSS and the matched cohort. A Cox proportional hazard analysis was performed to identify the association of pSS with
the development of dementia.

Results: We identified 20,160 patients with pSS and 10,800 matched controls. The incidence of dementia was 0.68 (95%
confidence interval [CI], 0.64-0.72) cases per 100 person-years in pSS, and it was 0.58 (95% CI: 0.56-0.60) in matched con-
trols. In multivariate analysis adjusted for age, sex, and comorbidities, the adjusted hazard ratio (aHR) of developing demen-
tia was 1.20 (95% CI 1.10–1.31) times greater in the pSS group than in the matched controls. When stratified by the use of
HCQ, HCQ users had 1.12 (95% CI 1.00-1.24) times the risk, and HCQ non-users had 1.24 (1.13-1.36) times the risk of
developing dementia compared to the matched controls. Indeed, multivariate analysis showed that the use of HCQ lowered
the development of dementia in patients with pSS (aHR 0.83, 95% CI 0.73-0.95).

Conclusion: pSS is independently associated with the development of dementia. HCQ may have a preventive role in
dementia for patients with pSS.

Disclosure: K. Lee: None; H. Jeon: None; H. Kim: None; G. Seo: None.
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Background/Purpose: Sjögren’s disease (SjD) is a debilitating disease that has been shown to impact patients’ quality of
life (QoL). Though oral and ocular dryness are well-recognized causes of reduced QoL, there is limited evidence on impact
of dental decay and vaginal dryness on QoL. Our study aims to describe the disease burden of patients with SjD, as mea-
sured by clinical testing and patient-reported outcome (PRO) measures in real-world clinical settings.

Table 1. Physician-reported symptoms in patients with Sjögren’s disease at the time of data collection.

Table 2. Patient reported outcome (PRO) scores for all patients with Sjögren’s disease (SjD), SjD patients with dental decay and SjD patients with
vaginal dryness. Note that base size fluctuates due to data completeness for all variables. The EQ-5D-3L Utility score is measured on a scale of 0-1
where 1 indicates full health and 0 death. The EQ-VAS is measured on a 0-100 scale with 100 indicating full health. The FACIT-Fatigue is measured
on a scale of 0-52 where lower scores indicate more severe fatigue. EQ-5D-3L Utility and EQ-VAS population norms are taken from Janssen, MF
et al., 2019 (https://doi.org/10.1007/s10198-018-0955-5), and the FACIT-Fatigue population norm from Montan et al., 2018 (https://doi.
org/10.1016/j.jval.2018.03.013). WPAI is measured using a series of questions asked to patients about how their disease affects their work and
normal activities. Absenteeism refers to work time missed due to disease. Presenteeism refers to impairment whilst working due to disease.
FACIT: Functional assessment of chronic illness therapy; SD: standard deviation; US: United States; VAS: visual analogue scale
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Methods: Data were drawn from the 2018 Adelphi Primary Sjögren’s Disease Specific Programme™, a cross-sectional sur-
vey with retrospective data collection of rheumatologists and their consulting patients with SjD in France, Germany, Italy,
Spain and the United States. Rheumatologists completed patient record forms for their next 6 primary SjD patients with sys-
temic disease activity and reported on patient demographics, clinical characteristics, and patient assessments. Patients
were invited to complete a form capturing PROs, including EQ-5D-3L, the Work Productivity and Activity Impairment Ques-
tionnaire (WPAI), and Functional Assessment of Chronic Illness Therapy-Fatigue Scale (FACIT-F). QoL, work productivity,
and fatigue were evaluated and all data were analyzed descriptively.

Results: 316 rheumatologists provided data for 1,879 patients: mean [SD] age 53 [12] years, 89% female, 89% White.
Patients had a mean [SD] of 13 [7] tests leading up to diagnosis and 7 [12] consultations in the past 12 months. Patients are
most commonly co-managed by PCP/GPs (48%) and ophthalmologists (47%), with other health care professional types co-
managing < 20% of patients. Rheumatologists recorded dry eyes, physical fatigue, and dry mouth as the most common
symptoms in 91%, 77%, and 71% of patients respectively. Of note, 22% of patients reported dental decay and nearly 1 in
3 female patients experienced vaginal dryness (Table 1). EQ-5D-3L utility, EQ-5D-3L VAS, and FACIT-F scores were 0.741,
63.5 and 31.3 across all SjD patients respectively, compared to the population norms of 0.867, 79.3 and 43.5. Patients with
SjD experiencing dental decay or vaginal dryness reported lower PRO scores than the overall SjD population (Table 2).

Conclusion: Analyses from this multinational survey revealed that patients with SjD are burdened with multiple diagnostic
tests and physician consultations to manage their symptoms following diagnosis. There is a substantial impact of SjD on
patients’ general QoL, fatigue, and work productivity, which is worsened in patients with dental decay or vaginal dryness,
which highlights the systemic nature of dryness and downstream consequences of oral dryness. These findings suggest
an unmet need among patients with SjD, who may require additional management by dentists or sexual health professionals
who currently have limited involvement in patient care.

Disclosure: S. McCoy: Bristol-Myers Squibb(BMS), 2, Horizon, 2, Kiniksa, 2, Novartis, 2, Otsuka/Visterra, 2, Target
RWE, 2; A. Baer: Bristol-Myers Squibb(BMS), 2; A. Xi: Horizon Therapeutics, 3, 11; C. Moorhead: None;
G. Castellano: None; A. Amatucci: Horizon Therapeutics, 3, 11; I. Alevizos: Horizon Therapeutics, 3, 11; H. Patel:
Horizon Therapeutics, 3, 12, Stockholder.
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Background/Purpose: Since mitochondrial double-stranded RNAs (mt-dsRNAs), an endogenous activator of interferon
signaling, are elevated in primary Sjögren’s syndrome (pSS), we evaluated their association with the expression levels of
interferon-inducible genes (IFIGs) and their diagnostic performance.
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Methods:One hundred four pSS patients satisfying the 2016 ACR/EULAR criteria, 14 non-SS sicca patients, and 25 healthy
controls were included. Seven mt-dsRNAs levels (CYTB, ND1, CO1, ND4, CO2, ND5, and ND6) in unstimulated whole
saliva (UWS) and plasma samples and 8 IFIGs (IFIT1, IFIT3, IFI44, IFI44L, LY6E, OAS1, MX1, and ISG15) levels in peripheral
blood mononuclear cells (PBMCs) were measured using RT-PCR. Z-score-based standardized mt-dsRNAs and IFIGs scor-
ing systems were constructed using multivariate logistic regressions. The area under the ROC curve (AUC), sensitivity and
specificity, andYouden’s index were calculated.

Results: mt-dsRNAs ND1 and ND6 in UWS and ND1 and ND4 in plasma and IFIT1, IFIT3, IFI44L, and OAS1 in PMBCs
remained to be significantly associated with pSS. The mt-dsRNA score was defined as (2.16´ND1)−(1.87´ND6) in UWS
and (−1.09´ND1)+(0.74´ND6) in plasma. The IFIG score in PBMCwas calculated using (0.80´IFIT1)+(0.83´IFIT3)+(0.76´IFI44L)
−(1.25´OAS1). Despite that they were derived from different samples, all three scores were significantly correlated mutually.
The AUC of UWS (0.924) and plasma (0.874) mt-dsRNA scores were larger than that of PMBC IFIG score (0.817). With the
optimal cut-off of 1.71, the sensitivity and specificity of UWS mt-dsRNA score were 97.4% and 89.7%, respectively.

Table 1. Results of multivariate logistic regressions. UWS = unstimulated whole saliva; OR = odds ratio; CI = confidence interval; PBMC = periph-
eral blood mononuclear cell

Figure 1. Correlation between mt-dsRNA scores and IFIG scores (A) and ROC curves of mt-dsRNA and IFIG scores for in primary Sjögren’s syn-
drome. IFIG = interferon inducible genes; mt-dsRNA = mitochondrial double strand RNA; PBMC = peripheral blood mononuclear cell; SS = Sjög-
ren’s syndrome; UWS = unstimulated whole saliva

Table 2. Diagnostic performance of mt-dsRNA and IFIG scores in Sjögren’s syndrome AUC = area under the curve; CI = confidence interval; IFIG =
interferon inducible genes; mt-dsRNA =mitochondrial double strand RNA; PBMC = peripheral blood mononuclear cell; SS = Sjögren’s syndrome;
UWS = unstimulated whole saliva
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Conclusion: Increased transcript levels of some mt-dsRNA in UWS and plasma were significantly associated with pSS. A
novel mt-dsRNA scoring system could be a potential diagnostic marker for pSS diagnosis.

Disclosure: S. CHOI: None; J. Lee: None; Y. Choi: None; Y. Ha: None; E. Kang: None; Y. Lee: None.
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Background/Purpose: In primary Sjögren’s syndrome (pSS), salivary epithelial cells show an active role in the initiation and
reiteration of the immunomediated damage. Epithelial saliva production is regulated by autonomic stimuli, intracellular cal-
cium and cAMP concentration. The latter controls the action of cystic fibrosis transmembrane conductance regulator
(CFTR), whose malfunction is postulated in sicca syndrome and pSS pathogenesis. (1) Forskolin is an activator of CFTR
used in organoid swelling test in human salivary-gland derived organoid culture systems. Interestingly, also PDE4 is involved
in intracellular cAMP deregulation: PDE4 inhibition might thus stimulate salivary function in pSS. (2-3) To the best of our
knowledge, no data on the application of human salivary gland organoids specifically for testing drugs effective on xerosto-
mia in pSS are found in literature. The objectives of this study are: to culture vital salivary gland organoids obtained through
labial or parotid biopsy of pSS patients; to evaluate the morphological structure and functional capacity of organoids in basal
condition and after stimulation with forskolin and PDE4 inhibitor apremilast.

Methods: Salivary gland tissues were harvested from 5 pSS patients through labial or parotid biopsy. After tissue processa-
tion and vital organoids obtainment, swelling essay and cell proliferation tests were performed after forskolin and apremilast
application, compared to DMSO-treated controls. Immunohistochemistry evaluation on original salivary gland tissue and
corresponding organoids was performed, by testing: alpha-amylase and AQP5 for acinar differentiation; EMA for ductal dif-
ferentiation; calponin for myoepithelial differentiation and CK5 for basal differentiation; CK14, cKit and CD34 as markers of
progenitor/stem cells.

Results: After application of forskolin or apremilast, we observed organoid swelling after 30 minutes, compatible with pos-
itive functional status and enhancement of saliva production. DMSO-treated controls were instead unaffected. In 3 cases
apremilast induced proliferation of the organoids (Fig.1). All the cases were positive for CK14, most of the cases for CK5.
All the cases were positive for amylase; its secretion, and thus functional status of organoids, was confirmed by its high con-
centration in the culture medium. A focal ductal differentiation was found in some cases, highlighted by EMA positivity. The
more differentiated EMA positive areas were negative for the staminal marker CK14, showing a sort of "complementary
staining" (Fig.2).
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Conclusion:Our data confirm that, from pSS epithelium, differentiated cells that escape senescence and vital and functional
organoids that recapitulate the development of original salivary glands can be obtained from different target tissues of pSS.
The direct stimulating effect of PDE4 inhibitor apremilast on pSS human salivary gland organoids is reported, opening new
perspectives on targeting oral dryness with drugs that combine secretagogue and immunomodulatory effects.

References:

(1) Zeng M et al. Gastroenterology, 2017
(2) Boyd A et al. Biochem J, 2021
(3) Yoshimoto S et al. Dis Model Mech, 2020
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Background/Purpose: Primary Sjögren’s Syndrome (pSS) is a systemic autoimmune disorder characterized by lympho-
cytic infiltrations in exocrine glands. T-cells are considered major players in the pathogenesis of pSS. Previously, we reported
naïve CD4+ T-cells exhibited signs of immune cell aging including shortened telomeres, increased senescence-associated
-β-galactosidase activity, a reduction in IL-7R expression and reduced level of T-cell receptor excision circles. Homeostatic
proliferation of naïve CD4+ T-cells was impared both ex vivo and after stimulation in vitro. Senescencence and impaired
homeostasis of pSS naïve CD4+ T-cells lead to peripheral lymphopenia, a frequent finding in pSS patients. As mitochondrial
fitness has been linked to cellular aging and AI conditions, we assessed mitochondrial parameters in T cells of pSS patients.

Methods: Peripheral blood mononuclear cells (PBMC) were isolated from venous blood of pSS patients fulfilling 2016
ACR/EULAR classification criteria and sex- and age-matched healthy control subjects (HC). Flow cytometric analysis was per-
formed to identify and further characterise CD4+ T-cell subsets (Naïve, Central memory, Effector memory and Terminally differ-
entiated effector memory) at single-cell level: staining with mitochondrion-selective fluorescent dyes MitoTracker® Green
(MTG), MitoTracker® Deep Red (MTDR), MitoSox Red was performed to assess mitochondrial mass, membrane potential
(MtMP) and superoxide production, respectively. Mitochondrial fitness was assessed by combined staining method with
MTG andMTDR.Uptake of glucose analogue 2-NBDGwas used to monitor glucose uptake ability of the CD4+ T-cell subsets.

Results: Staining with MTG and MTDR showed decreased mitochondrial mass and mitochondrial membrane potential in all
CD4+ T-cell subsets of pSS patients. Despite having reduced mitochondrial mass and MtMP, we observed that pSS T-cells
produced higher amount of mitochondrial superoxides compared to HC. Percentage of dysfunctional mitochondria (MTG
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high, MTDR low) was significantly increased in pSS, probably due to accumulation of mitochondrial superoxides. On the
other hand, glucose uptake was increased in all pSS CD4+ T-cells, which can indicate enhanced glycolysis.

Conclusion:We found that T-cells premature aging in pSS patients is linked with mitochondrial dysfunction associated with
accumulation of mitochondrial superoxides and enhanced glucose uptake ex vivo. The underlying mechanisms of mito-
chondrial dysfunction of T-cells in primary Sjögren’s Syndrome should be investigated in further studies.

Disclosure: P. Javorova: None; J. Fessler: None; M. Zeiler: None; A. Lackner: None; J. Hermann: None; S. Zenz:
None; J. Thiel: None; M. Stradner: None.
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Background/Purpose: Lymphoma is the most serious complication of primary Sjogren’s syndrome (pSS), occurring as a
late sequel during disease course. So far, lymphoma predictors have been identified only at the time of pSS diagnosis in sin-
gle center cohorts using classical logistic regression models. The current work aims to study the evolution of lymphoma pre-
dictors towards lymphoproliferation by employing data driven analysis on totally harmonized pSS patients.

Methods: Two curated and harmonized datasets with pSS patients from3 centers (Athens, Piza, Udine) were constructed
to be analyzed for lymphoma predictors at two different time points before lymphoma diagnosis. Each dataset incorporated
the same set of 30 clinically useful features covering the major aspects of the disease (Table 1, 2). The first dataset included
80 lymphoma patients and non-lymphoma controls (1:1 ratio), representing the time point of pSS diagnosis and the second
dataset 68 lymphoma and non-lymphoma controls (1:1 ratio) representing the time point of 3-4 years before lymphoma
diagnosis. All included patients fulfilled the 2016 ACR/EULAR criteria and non-lymphoma controls were matched according
to age, gender, disease duration from pSS diagnosis to last follow up and treatment modalities. Systemic manifestations
were defined as described in the ESSDAI domains and for those not included in the ESSDAI system, either by tissue biopsy
or by applying international consensus criteria. A Fast-Correlation based feature selection (FCBF)/logistic regression
(LR) model with lymphoma as an outcome, was applied on both datasets as described previously (1).

Results: Regarding the time point of pSS diagnosis, 5 prominent features in terms of magnitude of order were identified by
the FCBF algorithm as potential predictors including rheumatoid Factor (RF), cryoglobulinemia, ACA pattern, ESSDAI≥5 and
lacrimal gland enlargement of which only RF was finally proven an independent lymphoma predictor (Table 1). For the
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second time point of 3-4 years before lymphoma diagnosis, a similar set of prominent features was found by the FCBF algo-
rithmwith the exception of lacrimal gland enlargement and cryoglobulinemia while RF and ESSDAI≥5 were identified as inde-
pendent lymphoma risk factors (Table 2). Both FCBF/LR models had good overall performance after 10-fold cross validation
strategy (pSS diagnosis: accuracy=63%, sensitivity=63%, specificity=63%, AUC=76% and for the second time point of
3-4 years before lymphoma diagnosis: accuracy=65%, sensitivity=65%, specificity=71%, AUC=75%).

Conclusion: Rheumatoid factor is the earliest and more persistent pSS associated lymphoma predictor while high ESS-
DAI≥5 in combination with RF connote an advanced stage across the lymphomagenesis process, predicting the occurrence
of lymphoma in approximately 4 years before.

Disclosure: A. Goules: None; L. Chatzis: None; V. pezoulas: None; F. Ferro: None; V. Manfrè: None; D. Fotiadis:
None; L. Quartuccio: None; C. Baldini: GlaxoSmithKlein(GSK), 6, Horizon, 6, Sanofi, 6; S. De Vita: None;
A. Tzioufas: None.

FCBF-based multivariable logistic regression analysis for lymphoma predictors at pSS diagnosis

FCBF-based multivariable logistic regression analysis for lymphoma predictors at 3-4 years before lymphoma diagnosis

4312



Abstract Number: 2184

Development of Salivary Gland Organoids to Study Sjögren Syndrome

Loïc Meudec1, Negaar Goudarzi2, Juliette Pascaud3, Fanny Jaulin2, Xavier Mariette4 and Gaetane Nocturne5, 1CHU
Kremlin-Bicêtre, Rheumatology, Le Kremlin-Bicêtre, France, 2INSERM UMR 981, Institut Gustave Roussy, Villejuif, France,
Villejuif, France, 3Center for Immunology of Viral Infections and Autoimmune Diseases, INSERM UMR 1184, FHU CARE,
Université Paris-Saclay, Le Kremlin-Bicêtre, France, 4Université Paris-Saclay, Le Kremlin-Bicêtre, France, 5APHP, Le
Kremlin-Bicêtre, France

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Sjögren’s Syndrome – Basic & Clinical Science Poster II
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Sjögren disease (Sjo) is an autoimmune disease characterized by the infiltration of exocrine glands
by immune cells, especially salivary glands (SG). SG epithelial cells (SGEC) are involved in Sjo pathogenesis, mostly through
their crosstalk with immune cells. The primary 2D culture of SGEC derived from Sjo patients has been very useful to better
understand Sjo pathogenesis but does not recapitulate the complexity of the SG and lacks epithelial readout, highlighting
the necessity to develop new relevant models. Our objective was to develop and characterize differentiated organoids of
SGEC derived from minor salivary gland (MSG) of Sjo patients and controls.

Methods: We included Sjo patients fulfilling the ACR/EULAR 2016 criteria and controls with sicca syndrome. MSG were
firstly dissociated enzymatically, then encapsulated in Matrigel© and cultured in Growth Expansion Medium (GEM) contain-
ing growth factors, until organoids formation. Organoids were passaged every 7-11 days for self-renewal and cultured in a
Differentiation Medium (DM) inhibiting the NOTCH pathway, to develop mature organoids. Proliferation was assessed by cell
counting and SGEC markers were investigated by RT-qPCR and immunofluorescence.

Results: Ten patients were included: 8 controls and 2 Sjo patients. Organoids with an average size of 100-200 μm were
forming and differentiating in both patients and controls (Figure 1A). The mean culture duration was 2.7 ± 1.7 months and
was continued for up to 6 months. The self-renewal capacity of organoids in expansion condition was comparable between
the two groups, as evidenced by comparable growth curves for the 2 groups (Figure 1B) and the high expression of the
Ki67 marker in the periphery of organoids, arguing an active cell proliferation (Figure 1C). We then differentiated the orga-
noids. Mature organoids highly expressed the ductal markers CK7/CK18 and, to a lesser degree, the acinar markers
AQP5 and α-amylase, in both Sjo patients and controls (Figure 1D). We confirmed these results in RNA expression, show-
ing an enhanced expression of acinar and ductal markers with DM compared to GEM (Figure 1E). Last, we have performed
one preliminary experiment in which we have been able to develop immune-organoids by adding PBMC in the organoids (-
Figure 1F). Work is still in progress to assess the impact of immune cell infiltrate on organoid characteristics.

Conclusion:We established a culture system of SG organoids fromMSG in Sjo patients and controls with long term expan-
sion and maturation markers expression. Additional investigations are ongoing to assess the functionality of the organoids
and to develop immune-organoids for assessing the impact of adding immune cells in the system. Bibliography
1. Pringle S, et al. Arthritis Rheumatol. 71(1):133-42.
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Figure 1: Characterization of SG organoids from Sjo patients and control (A) SG organoids in expansion and differentiation captured by photonic
microscopy. (B) SGEC expansion by the ratio between cell count at seeding and at passaging. (C) Ki67 expression in organoids cultured in
GEM. (D) CK7/CK18 (ductal), AQP5 and α-amylase (acinar) expression in organoids cultured in DM. (E) CK7, AQP5, and α-amylase RNA expres-
sion in SG organoids cultures in GEM and DM (n=3). (F) Infiltration of SG organoid by CFSE-labelled PBMC.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is an autoimmune rheumatic disease characterized by lympho-
cytic infiltration of exocrine glands. Its clinical manifestations are heterogeneous. Currently, the evidence regarding the out-
comes of the disease during a long term of follow-up is poor.

We studied a cohort of Sjogren’s syndrome patients followed for up to over 35 years to analyze their outcomes during the
course of the disease.

Methods: A cohort of 232 patients who were diagnosed with pSS and under care in a single center (University College
London Hospital) between 1984 and December 2022 were retrospectively screened. The authors reviewed case notes,
computer records, and primary healthcare databases on an audit basis. Demographic features and clinical features were
assessed, as well as the outcome, death, and cause of death. Statistical analysis using frequencies, univariant analysis (χ2
and Fisher’s tests), multivariant analysis, logistic regression, and bivariant analysis were performed.

Results: The mean age at diagnosis was 50.5 years (SD=14.78 years). The mean years of follow-up since diagnosis was
12.1 years (SD= 8.65); 48 patients (20.7%) were lost to follow-up at some point during the study period and 37 patients
(20.1%) died during this period. Lymphoma developed in 20 patients. When compared with the rest of the patients, the inci-
dence of glandular manifestations was significantly higher in the lymphoma group (11 [55%] vs 59 [37.8%]; p=0.005). In an inde-
pendent multivariate regression analysis, parotid swelling at the time of diagnosis was found to be the most important predictive
factor (p< 0.001). The majority of lymphomas developed < 15 years post-diagnosis. Death occurred in 37 patients (20%), with a
mean age of 80.20 years old (SD=8.547). Infection was the commonest cause of death, followed by malignancy related.

Conclusion: In our very long-term follow-up of Sjogren’s patients, the main complication associated with the disease was
related to lymphoma development, which invariably occurred during the first years after diagnosis. In contrast, in our cohort
among the patients who died, the majority were over 70 years old, confirming that the disease is clearly compatible with a
long-life expectancy. Infection was the commonest cause of death.

Table 1: General characteristics of primary SS patients
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Background/Purpose: Sjögren’s is a serious and systemic autoimmune disease that affects the entire body, including the
nervous system. This study aimed to better understand the occurrence of neurological symptoms and comorbidities as well
as their impact on quality of life (QoL) in Sjögren’s patients.

Methods: An online survey was administered between October and November 2021 to U.S.-based Sjögren’s patients aged
≥18 years. The survey was reviewed by theWestern Clinical Group IRB and determined to be exempt under 45CFR § 46.104(d)(2).

Results: Of the total respondents (n=3,622), 83% reported having been diagnosed with ≥1 nervous system-related condi-
tion. The most common diagnoses were anxiety/depression (50%), brain fog (47%), and neuropathy (45%). Notable differ-
ences in QoL were found between those reporting a comorbid neurological-related diagnosis and those who did not.
Those with ≥1 neurological condition were more likely to experience a greater negative impact on their ability to exercise,
participate in social activities, be independent, their overall mood, and when performing activities of daily living
(OR Ranges: 1 neurological condition, 1.96-2.35; ≥5 conditions, 11.46-17.78). Additionally, respondents with neurological
conditions were more likely to state that they did not feel they were living a fulfilling life (1, OR 1.67; ≥5, 6.88). An analysis
of neurological symptoms found that more than half of the respondents reported experiencing the following during the prior
12 months: brain fog (80%), trouble sleeping (73%), anxiety (66%), forgetfulness (64%), neuropathy (64%), and headache
(56%). When askedhowimpactful each of these symptoms was on their lives, the majority of respondents noted that they
experienced a major-to-moderate impact(range: 58%-88%). When looking at neurological symptoms
collectively,respondents, on average, stated they experienced nearly 6 neurological symptoms during the prior 12 months
and 97.8% of respondents experienced ≥1. Furthermore, 92.0% of respondents stated they experienced ≥1 neurological
symptom either daily or weekly and 89.5% of respondents noted experiencing ≥1 neurological symptom to a moderate or

Table 2 - Comparison of characteristics between dead and alive patients with primary SS diagnosis
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severe degree during the past 12 months. When respondents were asked to identify a single symptom that has the greatest
negative impact on their life, 5 of the top 10 symptoms were related to the nervous system. Respondents also expressed a
critical need for new therapies to address a range of neurological-related issues, including sleep problems (77%), brain
fog/forgetfulness (77%), and neuropathy (68%).

Conclusion: Neurologicalsymptoms and comorbid diagnoses frequently occur in Sjögren’s patients and are associated
with worsening QoL. Greater awareness and further study into these connections is needed to inform optimal approaches
to recognition, diagnosis and care. Due to a lack of currently available or effective treatments, Sjögren’s patients feel strongly
that more and improved therapies are needed to address neurological disease manifestations.Because of its multifactorial
nature, fatigue was not included in this analysis, though it remains one of the biggest issues for Sjögren’s patients.

Disclosure: M. Makara: None; J. Church: Sjögren’s Foundation, 3; K. Hammitt: Sjögren’s Foundation, 3.
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Background/Purpose: Sjögren’s syndrome (SS) may affect several aspects of patients’ daily lives, leading to impairment of
quality of life and patient functioning. Aims of this study were: a) to investigate the relationship between disease activity, ill-
ness perception and psychopathological state in patients with SS; b) to specifically explore the impact of glucocorticoid
(GC) therapy on patient-reported outcome measures (PROMs).

Methods: This is an observational cross-sectional study including consecutive SS patients (ACR/EULAR 2016) from
November 2022 to May 2023. We collected demographic and clinical data including disease duration, ESSDAI, systemic
manifestations and pharmacotherapy (GC therapy dose, antimalarial agents, psychotropic and DMARDs). We also
assessed the following PROMs: ESSPRI, Visual analogue scale (VAS) for dry mouth, VAS for dry eyes, FACIT-Fatigue, Hos-
pital Anxiety and Depression Scale (HADS). Patients were subdivided into two groups: no GC-treatment vs GC-treatment of
≥1 year. ANOVA, t-tests, MannWhitney and χ2 tests were used to assess differences between the two groups. Spearman’s
correlation was used to measure the correlations between continuous variables. Logistic regression analysis was used to
assess independent variables associated with GC therapy.

Results: We included 204 patients (197 F:7M), mean age (DS): 62.6(12.4) yrs; mean follow-up (DS): 9.9 (8-4) yrs. A fifth of
the patients showed an ESSDAI≥5, 109/204 (53.4%) presented an ESSPRI≥5 and an ESSDAI< 5 and 55/204 (27%) had
both an ESSPRI< 5 and an ESSDAI< 5. The ESSDAI did not correlate either with the ESSPRI nor with other PROMs.
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However, Cryo positive patients and subjects with moderate-to-high activity in the glandular domain of the ESSDAI pre-
sented significantly higher scores in the VAS questionnaire for dry mouth (8.7 (2.3) vs (6.2 (2.9), p=0.02 and 8.0 (2.1) vs
6.2 (2.9), p=0.02, respectively). By contrast, the ESSPRI scores were significantly lower in patients with low-to-moderate
disease activity in the biological domain of the ESSDAI (5.2 (2.8) vs 6.3 (2.4), p =0.01). ESSPRI, HADS, VAS for dry mouth,
VAS for dry eyes, and FACIT-Fatigue were statistically significantly correlated with each other (p< 0.001, Table 2). At the
inclusion, 40/204 patients (19.6%) were assuming low-dose GC (i.e., ≤7.5 mg of prednisone or equivalent per day).
Table 1 summarizes the demographic, disease characteristics and PROMs of the study population comparing patients
treated with GC versus no-GC treated patients. The former had a longer disease duration, higher scores in ESSDAI, ESSPRI
and HADS depression questionnaire and lower FACIT-Fatigue scores. GC therapy was independently associated with the
ESSDAI (OR 1.073 (1.005-1.145), p=0.035) and with the HADS depression questionnaire (OR 1.134 (1.038-1.204),
p=0.005)(Fig 1).
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Conclusion:We confirmed a limited correlation between disease activity and PROMs in real life. GC therapy, even at the low
dosage, contributes to patients’ perception of a poorer control of SS with a negative impact on self-reported depression
scores.

Disclosure: C. Baldini: GlaxoSmithKlein(GSK), 6, Horizon, 6, Sanofi, 6; E. Elefante: None; I. Navarro Garcia: None;
F. Ferro: None; G. La Rocca: None; G. Fulvio: None; S. Fonzetti: None; M. Moretti: None; M. Mosca: AstraZeneca,
2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Otsuka, 2, UCB, 2.
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Background/Purpose: Lung cysts are a frequent finding in patients with SS, with previous data indicating a prevalence of
approximately 30% on chest CT scans. In SS, it is postulated that, among others, its genesis may be due to bronchiolar
obstruction by the lymphoid tissue. Retrospective and small-sample data showed that the disease was not associated with
radiological progression, suggesting an innocuous disease. However, prospective data are scarce.

Methods: Between 2015 and 2019, patients classified as having primary SS (pSS) according to the 2002 American-European
Consensus or the 2016 ACR/EULAR classification criteria and respiratory asymptomatics were systematically evaluated using
high-resolution chest CT. Cysts were defined as an air space delimited by a thin (< 2 mm) layer of thin layer.Other findings were
classified according to the standard descriptive guidelines. Patients with findings of pulmonary cysts on examination were sub-
sequently evaluated with a new CT scan within at least 1 year, using the same CTmachine, and analyzed by the same thoracic
radiologist. The cysts were characterized comparatively by their largest diameters and numerically. Patients who increased in
size by at least 0.5 cm and the total number of cysts were considered to have radiological progression.

4319



Table 1: Main radiological characteristics of prospectively evaluated patients with pulmonary cysts

Figure 1 – Thoracic imaging of a 52-year-old woman with cystic lung disease. (A) CT scan done in 2015 showing multiple lung cysts.
(B) Progression of cysts in number and size on CT scan taken in 2018

Figure 2 – Thoracic imaging of a 52-year-old woman with cystic lung disease. (A) CT scan done in 2018 with a lung cyst in left lung lobe. (B) New CT
scan done in 2019 with no progression of the cyst.
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Results: Thirty-five patients with pSS without respiratory symptoms were evaluated using high-resolution chest CT. Of
these, 11 (31.4%) had at least one lung cyst, and in six, a prospective evaluation was performed (the remaining patients were
not evaluated because of difficulties caused by the Covid-19 pandemic). Among them, four patients showed an increase in
both the size and quantity of the cysts, especially those with cysts larger than 2 cm in diameter and with ground-glass opac-
ities on CT. Two patients who had fewer than five cysts each, all smaller than 1.3 cm, had no radiological evolution. In figure
1, we summarize the main radiological characteristics of the evaluated patients, and in figures 2 and 3, we illustrate two
patients with lung cysts but with different evolutions.

Conclusion: We found a high prevalence (31.4%) of lung cysts in asymptomatic respiratory patients with pSS who under-
went chest CT scans, with most showing radiological progression. In our small sample, patients with cysts > 2 cm or those
with ground-glass opacity showed radiological progression. Our findings do not support the hypothesis that lung cysts in
patients with pSS do not progress, and point to the need for further larger studies to better evaluate this common lung man-
ifestation of pSS.

Disclosure: R. SewaMarques: None;M. Zacarin: None; P. Bellini: None; R. Dudienas D Pereira: None; A. Guinami
Scabora: None; Z. Sachetto: None; M. Bertolo: None; A. PUGLIESI: None.
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Background/Purpose: Sjogren’s disease (SjD) is characterized by a moderate prevalence of cytopenia, mainly neutropenia
and lymphocytopenia with a typical fluctuating pattern. The associations between clinical manifestations and cumulative
hematological involvement are well described. However, the prognostic value of white blood cell counts over time is still
not fully understood. Our aim was to determine the prevalence of neutropenia and lymphopenia in patients with SjD, their
variations over time and the corresponding clinical associations.

Methods: This is a multicentric study conducted at the University of Pisa and Lisbon Academic Medical Centre. Data of SjD
patients (ACR/EULAR 2016 criteria) with hematological involvement were retrospectively collected. Patients were divided
into groups accordingly to the presence of lymphopenia and neutropenia throughout their disease course: no cytopenia,
cytopenia only present at baseline, cytopenia only present at the last follow up and persistent cytopenia. Demographic
and cumulative clinical features, such as serological markers, organ involvement (assessed by ESSDAI), and salivary gland
biopsy findings were analyzed. Univariate and multivariate logistic regression analysis was performed.
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Results: We included 143 patients, 92.3 % were female and the mean follow up was 8,46±0,76 (Table 1). During the dis-
ease course, lymphopenia and neutropenia were present in 61/136 pts (44.9%) and32/133 (26.31%), respectively. Lym-
phopenia was associated with a longer disease duration, serological features (SSB positivity, RF positivity and
cryoglobulinemia), higher focus score, higher disease activity as assessed by ESSDAI, more common involvement of the
peripheral nervous system, articular and muscular systems, and a higher risk of lymphoma development. Neutropenia
was associated with a younger age at diagnosis and lower C3 levels at baseline. A trend was observed for sex (0/35 vs
11/98, p=0.07), as male patients did not have neutropenia (Table 2). In multivariate analysis, lymphopenia was indepen-
dently associated with focus score (OR 1,312 C.I. 1.02-1.68, p-value 0,034), whereas neutropenia remained associated
with both age and C3 (OR 0.95, C.I 0.92-0.99, p-value 0,014; OR 0.95, C.I. 0,92-0.99, respectively). Patients presented dif-
ferent features depending on variations of blood cell levels: persistent lymphopenia tended to be associated with higher
focus score, whereas the onset of lymphopenia during the disease course was associated with peripheral nervous involve-
ment (p=0.003) Variations in neutropenia were not associated with any specific SjD clinical manifestations (Fig.1).
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Conclusion: Our study highlights the associations of lymphopenia with key histological, serological and clinical features of
SjD. Interestingly, lymphocytopenia may show different pattern of variations, ultimately associated with higher disease activ-
ity and tissue infiltration. This is consistent with the hypothesis of glandular tissue homing of circulating lymphocytes in the
pathogenesis of SjD and should be further explored.

Disclosure: G. Fulvio: None; M. Bandeira: None; A. Silva: None; G. La Rocca: None; S. Fonzetti: None; F. Ferro:
None; M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Otsuka,
2, UCB, 2; V. Romão: None; C. Baldini: GlaxoSmithKlein(GSK), 6, Horizon, 6, Sanofi, 6; M. Silvério-Ant�onio: None;
N. Khmelinskii: None.
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Background/Purpose: Labial minor salivary gland (MSG) biopsy is a major element in the diagnosis of Sjögren´s Syndrome
and the exclusion of other pathologies, respectively. Transient local paraesthesia as a complication of MSG biopsy has been
described in up to 11%. We recently developed a device in the form of a lip clamp exerting transcutaneous pressure on the
salivary glands thus allowing a more superficial incision and less invasive procedure. In this study we report four years expe-
rience of MSG using this device in our rheumatology department.

Methods: Retrospective study of 114 MSG biopsies performed with the use of Saliclick (Curmed, Switzerland). For each
MSG biopsy we recorded complications, salivary gland surface, intervention time, need of assistance and focus score.

Results: In 106 (95%) out of114 MSG biopsies, representative salivary gland material was obtained. No numbness was
recorded. No stitches were needed. In 6 (5.2%) patients, moderate haemorrhage occurred which was controllable by
intraoral pressure using a swab. 4 (3.5%) patients suffered from a vaso-vagal reaction. The mean (SD) duration of the inter-
vention was 10.4 (3.5) min. 85% of the interventions could be performed by a rheumatologist without the technical assis-
tance of another person. The mean glandular surface area was 5.9 mm2. A focal lymphocytic sialadenitis was reported in
21 patients (20%), with a focus score >1 for 62% of them.

Conclusion: MSG biopsy using Saliclick is a safe and rapid procedure for the diagnosis in Sjögren’s Syndrome without
observed numbness occurring in this study. The lack of technical assistance safed resources and the procedure was inte-
grated more quickly into the clinical workflow.

Figure 1. Step-by-step description of the lLabial minor salivary gland biopsy using the novel device ’Saliclick’.
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Background/Purpose: Sjögren’s disease (Sjo) is a systemic autoimmune disease. In 80% of the patients, Sjo is responsible
for dryness, fatigue, and joint pain. In 10% of the patients, severe and potentially life-threatening systemic disease occur. B
cell-targeted therapies have shown efficacy in some of these systemic manifestations, but some patients remain refractory
to anti-CD20 therapy. Plasmablasts and plasma cells have been identified as key drivers of disease activity in Sjo, suggesting
them as a potential therapeutic target. Daratumumab, a monoclonal antibody targeting CD38 and approved for multiple
myeloma, depletes plasmablasts and plasma cells. Here, we present the two first cases of patients with severe Sjo compli-
cations refractory to rituximab (RTX) successfully treated with daratumumab.

Methods: Patient 1 is, an 18-year-old woman with a diagnosis of Sjo at age of 13 years old. She had positive anti-SSA and
SSB antibodies, positive rheumatoid factor, hypergammaglobulinemia at 18 g/l and severe hypertriglyceridemia at 52 g/l
due to an autoimmune hyperchylomicronemia with positive anti GPIHBP1 complicating Sjo. RTX treatment had no effect
on triglyceride levels, leading to the decision to treat the patient with daratumumab at a dose of 16 mg per kilogram of body
weight once a week for 4 weeks. Patient 2, a 68-year-old woman with Sjo, presented with positive anti-SSA and SSB anti-
bodies, type II cryoglobulinemia-associated vaculitis, polyneuropathy, and glomerulonephritis. Despite multiple lines of
treatment-included cyclophosphamide and the association rituximab/belimumab, vasculitis relapsed. Daratumumab treat-
ment was initiated following the protocol used for Patient 1.

Results: The follow-up after daratumumab was 8 months for the 2 patients. After daratumumab treatment, Patient
1 showed normalized triglyceride levels (0.67 g/L), decreased gammaglobulin levels from 18 g/l to 9 g/l, and a dramatic
decrease in anti-GPIHBP1 antibodies from 6121 U/ml to 234 U/ml(Figure 1). Patient 2 experienced no more purpura flare,
negative proteinuria, normalization of complement level, negativation of cryoglobulinemia, and a very important decrease
in rheumatoid factor titer from 339 to 48 UI/ml (Figure 2). For the 2 patients, no severe adverse events occurred during
follow-up, and no hospitalization was required for the management of Sjo, infections or comorbidities.

Conclusion: Daratumumab may be an effective therapeutic strategy in severe and refractory Sjo patients, particularly when
systemic manifestations are driven by pathogenic autoantibodies. Further studies are needed to assess the long-term effi-
cacy and impact of daratumumab on autoreactive B cell repertoire and the room of daratumumab in the therapeutic arsenal
of the disease.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is a chronic rheumatic disease characterized by lymphocytic infiltra-
tion of exocrine glands, resulting in sicca syndrome with extra-glandular autoimmune features. The etiopathogeny is unknown,
involving environmental and hormonal factors on a predisposing genetic background. For fundamental research, several inbred
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mice strains predisposed to SS exist but backcrossing them with transgenic mice from another genetic background is tedious
and time consuming. The aim of this work is to describe an inducible model of pSS that is easy to implement and compatible
with CreLox transgenic mice on a C57Bl/6 background, using NFAT5 conditional knockout (KO) mice as a proof of concept.

Methods: Female C57Bl/6 UbC-Cre-NFAT5flx/flx or UbC-Cre+NFAT5flx/flx mice were injected subcutaneously at weeks
12 and 15 with either 25mg/kg 5,6-dimethylxanthenone-4-acetic acid (DMXAA) or vehicule, then at week 17 with two con-
secutive intraperitoneal injections (at 24h interval) of either 100μl of corn oil or 20mg/ml tamoxifen (TAM). Saliva and lacrymal
flow were measured under pilocarpine stimulation at week 18. Mice were sacrified at week 19. Orbit content, submandibular
and lacrymal glands were evaluated by histology. Anti-Ro/SSA, anti-Ro/SSB and rheumatoid factor (RF) antibodies were
detected by ELISA. FACS analysis of lymphocytic populations was performed on submandibular glands. RNA-sequencing
was performed to generate a comprehensive global gene expression profile of submandibular glands from DMXAA-treated
groups compared to controls.

Results: Compared to controls, DMXAA/oil- and DMXAA/TAM-treated Cre- mice display a significant decrease in salivary
flow (p=0.0009) and Schirmer’s test (p=0.03). Histologically, treated groups show low-grade focal sialadenitis within the
submandibular glands, increased corneal epithelium thickness but no reproducible dacryoadenitis within the external lacri-
mal glands. FACS analysis on submandibular glands confirms the presence of predominantly CD8+ and CD4+ T-cells infil-
trate. Treated groups also show higher serum reactivity for Ro/SSA (p=0.011), anti-Ro/SSA and RF positivity (both 0% vs
12.5% vs 31.2%, p=0.0232). Only 1 out of 21 mice in the DMXAA/TAM-treated Cre- group showed double anti-Ro/SSA
and anti-La/SSB positivity. Comparative analysis of the transcriptomes revealed distinct gene expression patterns in
DMXAA-treated groups compared to control mice. Notably, there was in both DMXAA-treated group a significant enrich-
ment of interferon (IFN)-related genes. Compared to DMXAA/TAM-treated Cre- mice, induction of NFAT5 KO in DMXAA/
TAM-treated Cre+ mice results in reduced focus-score (p=0.0238), anti-Ro/SSA reactivity (p=0.0127), but does not restore
salivary (p=0.77) or lacrimal flow (p=0.9355).

Conclusion: DMXAA-based inducible mouse model of pSS – demonstrating key phenotypic features of human pSS – is an
attractive alternative to spontaneous inbred models, allowing the use of any C57Bl/6 mice in pSS experiments.In this study,
induction of NFAT5 KO at week 17 reduced focal sialadenitis and anti-Ro/SSA levels but did not rescue salivary and lacrimal
flow at week 19.

Disclosure: D. Parisis: None; N. Bolaky: None; A. Benchehida: None; C. Küper: None; j. Perret: None; M. Soyfoo:
None; C. Delporte: None.
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Background/Purpose: Extraglandular manifestations may occur in up to 40-50% of patients with SS, including inflamma-
tory arthralgia and chronic polyarthritis (1-3). ACPA are prototypical markers of RA, but have also been described in
4-10% of patients with SS (3,4). Although ACPA have been associated with articular and lung involvement, their clinical rel-
evance remains to be fully clarified (3,4).

Objective: To evaluate the prevalence of ACPA in SS patients and assess their associations with clinical, laboratorial and
radiographic features.

Methods:We screened patients from the Observational Lisbon Sjögren’s Syndrome Prospective (OLISSIPO) and University
of Pisa (UNIPI) cohorts, included until May 2023, for the presence of ACPA. For each ACPA-positive, two ACPA-negative
patients matched for age and sex were selected. We collected demographic, clinical and laboratorial variables. t-student
or Mann-Whitney tests were used, as appropriate, for continuous variables and chi-square or Fisher tests for categorical
variables.

Results: From 438 patients tested for ACPA, 176 patients (95.5% women) were selected (Table 1), 57 of them ACPA-
positive (94.7% female), corresponding to a prevalence of 13.0%. Age at pSS diagnosis and disease duration were similar
between groups. There were no differences in systemic disease activity, as assessed by the EULAR Sjögren’s Syndrome
disease activity index (ESSDAI), nor in dryness, pain and fatigue assessed by the EULAR Patient Reported Index
(ESSPRI), EULAR sicca score (ESS), and Profile of Fatigue and Discomfort Sicca Symptoms Inventory (PROFAD-SSI). Sim-
ilarly, xerostomia, xerophthalmia, salivary gland swelling and objective measures of reduced glandular function or inflamma-
tion (focus score) were also comparable between ACPA-positive and ACPA-negative patients. However, ACPA-positivity
was associated with a significantly lower frequency of anti-Ro52 (52.6% vs 70.6%, p< 0.001), anti-Ro60 (50.9% vs
63.0%, p=0.009), and anti-SSB (29.8% vs 58.0%, p< 0.001) antibodies, but no differences in RF positivity (71.9% vs
81.5%, p=0.107). In accordance, markers of B cell hyperactivation such as C3 consumption (14.0% vs 35.7%, p=0.024),
hypergammaglobulinemia (30.9% vs 54.8%, p=0.026) and IgG elevation (21.2% vs 74.2%, p< 0.001) were also less com-
monly associated with the presence of ACPA. Of note, articular involvement or erosive disease was not more frequent in
ACPA-positive patients. Nonetheless, a higher number of ACPA-positive patients met the ACR/EULAR 2010 classification
criteria for RA (40.0% vs 3.4%, p< 0.001). Finally, lung disease was significantly more common in the ACPA-positive group
(23.5% vs 8.6%, p=0.028), whereas involvement of additional organs was not.

Conclusion: In patients with SS, ACPA is not associated with joint involvement, but, surprisingly, seems to define a sub-
group of patients with lower markers of B cell activation (such as circulating anti-SSA/B, complement consumption and
raised immunoglobulins). Furthermore, ACPA was associated with lung involvement, despite a similar distribution of known
markers of pulmonary disease in SS such as RF. These findings deserve further confirmation in larger cohorts.
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Background/Purpose: Salivary gland hypofunction, manifested as xerostomia in Sjögren’s syndrome (SS), causes dental,
language, and nutritional problems, leading to a detriment in oral health. The Geriatric/General Oral Health Assessment Index
Spanish Version (GOHAI-SP) is a useful tool that has been used to assess the self-perception of oral status in SS patients (1).
This study aims to associate and correlate the subjective EULAR SS Patient Reported Index (ESSPRI) and GOHAI-SP
results with objective data from unstimulated salivary flow in 15 minutes (USF/15min).

Methods: A cross-sectional and observational study was conducted from October to December 2022 in the rheumatology
service at Hospital Universitario "Dr. José Eleuterio Gonz�alez", Mexico. Patients meeting ACR/EULAR criteria for pSS and
sSS were included and assessed with ESSPRI and GOHAI-SP during their follow-up appointment or reached by telephone.
The latter index consists of 12 questions on a 1 to 5 Likert-type scale. The lowest obtainable score is 12 and the maximum is
60. Scores ≤ 44 were classified as poor oral health, moderate from 45 to 50, and good ≥ 51. Questions 1-4 assess oral
functionality, 6, 7, 9-11 psychosocial status; 8 and 12 for pain. Data of USF/15min was obtained from patients’ charts.

Results: A total of 41 patients were included: 31 (75.6%) with pSS and 10 (24.4%) with sSS most of whom were women
(n=40, 97.6%) with a mean age of 53.41 (SD: 12.58). The median score of GOHAI-SP was 50 [IQR 43.5-52], medians for
dryness, fatigue, and pain reported in ESSPRI domains were: 3 [0-7], 2 [0- 6.5] and 1 [0-5]; for USF/15min 1.5 [0.5-2.25].
The self-perceived health status was classified as good in 19 (46.3%), moderate and poor both in 11 (26.8%). We found that
the worse the self-perceived oral condition, the higher ESSPRI medians for dryness (p < 0.001), fatigue (p 0.003), and pain
(p 0.002) were reported. No significant differences were found when compared to USF/15min. Results of Spearman’s cor-
relation model are shown in Table 1. No significant differences were found between pSS and sSS groups.

Conclusion: The greater the severity of dryness, fatigue, and muscular or joint pain, the greater the functional impairment of
mouth and oral pain; as well as the worse the psychosocial aspect manifested as concern, nervousness, discomfort, and
limitation of interaction with people due to the dental appearance.

Table 1. Correlation between GOHAI-SP, ESSPRI and USF/15min.
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Background/Purpose: Previous studies have suggested there could be regional differences in clinical phenotype of axial
spondyloarthritis (axSpA). This analysis aims to explore differences in axSpA clinical phenotype around the world in a large
sample of patients included in the International Map of Axial Spondyloarthritis (IMAS).

Methods: IMAS was a cross-sectional online survey (2017-2022) of 5,557 unselected axSpA patients from 27 countries.
We analysed across 5 geographic regions the age at onset of symptoms, classification as radiographic or non-radiographic,
gender, HLA-B27, axSpA family history, extra-musculoskeletal manifestations (uveitis, inflammatory bowel disease and pso-
riasis), presence of comorbidities, disease activity (BASDAI), level of spinal stiffness, and treatment (NSAIDs, csDMARDs and
bDMARDs). Kruskal-Wallis and chi-square test were used to compare axSpA characteristics across the regions.

Results: 5,557 patients participated in IMAS survey of which 3,493 were from Europe, 770 from North America, 600 from
Asia, 548 from Latin America, and 146 from Africa. Results showed statistically significant differences between regions,
except for the classification status (radiographic or non-radiographic). Age at onset of symptoms ranged between
25-30 years, and was higher in Latin America as compared to other regions. Diagnostic delay was longest in South Africa
and lowest in Asia. The lowest frequency of HLA-B27 positivity was observed in Latin America and the highest in Asia. Family
history of SpA was most often recorded in Europeand less often in Asia. All extra-musculoskeletal manifestations included
were lowest in Europe compared with other regions. Physical and mental comorbidities were frequent in African patients
and less common in Europe and Asia. Mean disease activity (BASDAI) was 5.4, with highest values in South Africa and low-
est in Asia. Spinal stiffness was highest in South Africa and lowest in Latin America. Functional limitation was higher in North
America and Europe and lower in Asia. Most of the patients had used NSAIDs for their condition and less than half had ever
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taken csDMARDS; both were more frequent in Latin America and South Africa. Almost half of the patients had ever taken
bDMARDs, more frequent being in the Americas (Map 1).

Conclusion: There is great heterogeneity of axSpA clinical phenotype presentation around the world. Further understanding
of these differences is needed to achieve early diagnosis and initiation of disease treatment in axSpA.
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Map 1. Regional Differences in Clinical Phenotype of Axial Spondyloarthritis
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Background/Purpose: There is increasing evidence of differences between males and females in axial spondyloarthritis
(axSpA), but the source is restricted to specific geographic locations or populations. This analysis aims to assess gender dif-
ferences in a large sample of patients included in the International Map of Axial Spondyloarthritis (IMAS) study from around
the globe.

Figure 1. Gender proportion by region (N= 5,555)
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Methods: IMAS is a cross-sectional online survey (2017-2022) of 5,557 unselected axSpA patients from 27 countries. The
current analysis looked at the differences in a variety of patient and disease characteristics/assessments between males and
females. The factors evaluated were: sociodemographic (age, educational level, marital status, employment status, and
patient organization membership), health behaviours (smoking, alcohol consumption, and physical activity), disease charac-
teristics (age at symptom onset, diagnostic delay, HLA-B27, family history of axSpA, uveitis, inflammatory bowel disease),
patient-reported outcomes (disease activity [0-10] on the BASDAI scale, spinal stiffness [3-12], functional limitation [0-54],
and mental health [0-12] using GHQ-12 scale), mental comorbidities (anxiety, depression, and sleep disorders), and treat-
ments (NSAIDs, csDMARDs and bDMARDs).

Results: Data from 5,555 patients reporting gender were analyzed: 3,492 from Europe, 769 from North America, 600 from
Asia, 548 from Latin America, and 146 from Africa. Globally, 55.4% were females, with higher proportions in South Africa
(82.2%) and lower in Asia (20.8%; Figure 1). Compared to males, females were of a younger age, more frequently university
educated, more often divorced, more commonly on permanent sick leave, and less often members of patient organizations.
With respect to health behaviours, male participants smoked and drank more than females.Compared to males, diagnostic
delay was significantly longer (by 2.4 years) while the rate of HLA-B27 positivity and family history with axSpA were lower in
females. With respect to patient-reported outcomes, females presented with higher disease activity, greater functional limi-
tation, and poorer mental health. The use of axSpA drug treatment was more common in females with a higher proportion
having ever taken NSAIDs, csDMARDs and bDMARDS (Table 1).

Conclusion:Globally, females with axSpA practiced better health behaviors and reported lower frequency of HLA-B27 pos-
itivity but had longer diagnostic delay. Despite more frequently receiving medication, females presented with higher disease
activity, greater functional limitation, and worse mental health. Reducing the disease burden and diagnostic delay in females
is crucial to improving axSpA care around the world.

Table 1. Patient and disease characteristics in males and females with axSpA (N= 5,555)

4334



Disclosure: V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake, 2, MSD, 2, 6,
Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6; M. Garrido-Cumbrera: Novartis, 5; D. Poddubnyy: AbbVie, 2, 5, 6, Biocad,
2, BMS, 6, Eli Lilly, 2, 5, 6, Gilead, 2, GSK, 2, MoonLake, 2, MSD, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Samsung Bioe-
pis, 2, UCB Pharma, 2, 6; C. Bundy: AbbVie/Abbott, 6, Celgene, 6, Eli Lilly, 6, Janssen, 6, Novartis, 6, Pfizer, 6;
S. Makri: GlaxoSmithKlein(GSK), 2, Novartis, 2; J. Correa Fernandez: None; S. Murlidhar Akerkar: Eli Lilly, 6, Jans-
sen, 6, Novartis, 6, Pfizer, 6; L. Wermskog: AbbVie/Abbott, 12, Have not received money, have received money Spon-
dyloarthritis associated of Norway received the support, Eli Lilly, 12, Have not received money, have received money
Spondyloarthritis associated of Norway received the support, Novartis, 3, 12, Have not received money, have received
money Spondyloarthritis associated of Norway received the support, Pfizer, 12, Have not received money, have
received money Spondyloarthritis associated of Norway received the support, UCB, 3, 12, Have not received money,
have received money Spondyloarthritis associated of Norway received the support; E. Karam: None; A. Siddiqui:
Novartis, 3, 8; F. Sommerfleck: AbbVie/Abbott, 2, 6, Eli Lilly, 6, Janssen, 2, 6, Novartis, 2, 6.

Abstract Number: 2197

Diagnostic Delay in Patients Included in the International Map of Axial
Spondyloarthrtis: Associations with Geographic, Socio-demographic and
Disease-related Factors

Denis Poddubnyy1, Marco Garrido-Cumbrera2, Fernando Sommerfleck3, Victoria Navarro-Comp�an4, Christine
Bundy5, Souzi Makri6, Jose Correa Fernandez7, Shashank Murlidhar Akerkar8, Jo Davies9, Laura Christen10 and Elie
Karam11, 1Department of Gastroenterology, Infectious Diseases and Rheumatology, Charité – Universitätsmedizin
Berlin, Berlin, Germany, 2University of Seville, Sevilla, Spain, 3Sanatorio Julio Mendez, Buenos Aires, Argentina,
4Department of Rheumatology, La Paz University Hospital, IdiPaz, Madrid, Spain, 5Cardiff University, Cardiff,
United Kingdom, 6Cyprus League for People with Rheumatism (CYLPER), Nicosia, Cyprus, 7Universidad de Sevilla,
Health & Territory Research (HTR), Sevilla, Spain, 8Mumbai Arthritis Clinic, Mumbai, India, 9Axial Spondyloarthritis
International Federation (ASIF), London, United Kingdom, 10Novartis Pharma AG, Basel, Switzerland, 11Canadian
Spondylitis Association (CSA), Toronto, ON, Canada

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster III: SpA
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Despite efforts for early detection, delayed diagnosis in axial spondyloarthritis (axSpA) remains an
unresolved challenge. This analysis aimed to assess diagnostic delay and its associated factors around the world in a large
sample of patients included in the International Map of Axial Spondyloarthritis (IMAS).

Methods: IMAS is a cross-sectional online survey (2017-2022) including 5,557 unselected axSpA patients from 27 coun-
tries. Diagnostic delay was calculated as the difference between age at diagnosis and age at symptom onset reported by
patients. The independent factors evaluated were: age at symptom onset, disease duration, gender, education level, diag-
nosed by rheumatologist, number of HCPs seen before diagnosis, HLA-B27, uveitis, and inflammatory bowel disease.
The factor world region was introduced as a dummy variable taking Europe as the reference region due to its larger sample
size and diagnostic delay close to the overall mean. The Mann-Whitney, Kruskal-Wallis test and Pearson correlation were
used to evaluate the differences in diagnostic delay and independent variables. Associations between diagnostic delay
and regions, sociodemographic characteristics, as well as disease-related factors were explored through univariable and
multivariable linear regression analysis.
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Results: Data from 5,327 patients who reported data to calculate diagnostic delay in IMAS survey were analyzed: 3,231
were from Europe, 770 from North America, 600 from Asia, 548 from Latin America, and 146 from Africa. Overall, patients
reported a diagnostic delay of 7.4 years (median: 4.0) since symptom onset, with substantial variation across regions, being
the highest in South Africa and the lowest in Asia (Figure 1). Furthermore, mean disease duration was 17.1 ± 13.3. Patients
with longer diagnostic delay were more frequently female, younger at symptom onset, with more years with the condition,
more commonly diagnosed by the rheumatologist, with a higher number of HCPs seen before diagnosis, had experienced
uveitis, and inflammatory bowel disease. The variables independently associated with longer diagnostic delay in the final
multivariable regression model were: younger age at symptom onset (b=-0.100), more disease duration (b=0.363), female
gender (b=2.274), being diagnosed by rheumatologist (b=1.163), higher number of healthcare professionals (HCPs) seen
before diagnosis (b=1.033), and presence of uveitis (b=1.286; Table 1).

Table 1. Univariable and multivariable linear regression analysis of the association between diagnostic delay and independent variables in patients
with axial spondyloarthritis (N= 4,595)

Figure 1. Mean and median diagnostic delays by region (N= 5,327)
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Conclusion: In this global sample of axSpA patients, the mean diagnostic delay was 7.4 years, and had significant differ-
ences across regions. Younger age at symptom onset, longer disease duration, female gender, diagnosed by rheumatolo-
gist, higher number of HCPs seen before diagnosis, and the presence of uveitis were the parameters associated with a
longer diagnostic delay in axSpA patients.
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Background/Purpose: Active axial spondyloarthritis (axSpA) is associated with poorer physical and mental health out-
comes. This study aims to assess the prevalence of clinically active disease in axSpA and its associated factors in a large
sample of patients from the International Map of Axial Spondyloarthritis (IMAS) study from around the globe.

Methods: IMAS is a cross-sectional online survey (2017-2022) including 5,557 unselected axSpA patients. Patients were
divided between those with active disease (BASDAI < 4) and those without active disease (BASDAI ≥ 4). The factors evalu-
ated were: age, gender, physical activity engagement, work-related issues, work choice and difficulty finding a job due to
axSpA, number of self-reported symptomatic body regions, diagnostic delay, HLA-B27, extra-musculoskeletal manifesta-
tions, spinal stiffness (3-12), functional limitation (0-54), mental health using GHQ-12 scale (0-12), and treatments
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(NSAIDs, csDMARDs and bDMARDs). Mann-Whitney, chi-square test and logistic regression analysis were used to evaluate
the possible association of the investigated factors with active disease in axSpA patients.

Results: 5,295 patients who had responded to the BASDAI scale in IMAS survey were included in the present study: 3,231
were from Europe, 770 from North America, 600 from Asia, 548 from Latin America, and 146 from Africa. The mean age was
43.8±12.9 years and 55.4% were females. Patient reported a mean BASDAI of 5.4 (median 5.6; Figure 1) with 75% having
active disease (BASDAI≥4). In South Africa, 87.0% of patients reported having active disease, compared to 68.5% in Asia.
Compared to patients with non-active disease, patients with active disease were more likely to be older, female, physically
inactive, experience work-related issues, have greater difficulty finding a job and faced limited work choice due to axSpA,
had higher number of self-reported symptomatic body regions, longer diagnostic delay, higher proportion of HLA-B27 neg-
ative, presence of inflammatory bowel disease, greater spinal stiffness, higher functional limitation, worse mental health, and
greater use of csDMARDs. In the multivariable logistic regression, the factors associated with active disease were the pres-
ence of work-related issues due to axSpA, difficulty finding a job due to axSpA, higher number of self-reported symptomatic

Table 1. Logistic regression analysis to determine factors associated with active disease (N= 2,630)

Figure 1. Mean and median of disease activity by region (N= 5,295)
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body regions, greater spinal stiffness, higher functional limitation, longer diagnostic delay, HLA-B27 negative, and worse
mental health (Table 1).

Conclusion: Globally, three in four patients with axSpA reported clinically active disease, with higher proportion of patients
with active disease in South Africa and lower in Asia. The causal relationship between the identified factors and clinical dis-
ease activity is complex and may vary from patient to patient. Our results underline the complexity of the clinical disease
activity concept in axSpA and underline the need of a holistic approach in the patient management.
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Background/Purpose: Axial spondyloarthritis (axSpA) and psoriatic arthritis (PsA) are part of the spondylarthritis spectrum
that can be treated with secukinumab, a fully human IgG1monoclonal antibody targeting interleukin-17A. Real-word data on
long-term secukinumab effectiveness in these two diseases are limited. In separate cohorts of axSpA and PsA patients
treated with secukinumab in routine care, we aimed to assess a) 24-, and 48-month retention rates; and b) proportions of
patients achieving 24-, and 48-month composite scores of remission and response.

Figure 1: The 48-month retention rate for secukinumab in axSpA patients, stratified according to the number of previous b/tsDMARDs
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Methods: Patients with axSpA and PsA who initiated secukinumab were included from 13 registriesparticipating in the
European Spondyloarthritis (EuroSpA) Research Collaboration Network [1]. Kaplan-Meier plots with log-rank tests and
Cox regression analyses were performed to assess 24-, and 48-month secukinumab retention rates overall, and compared
by prior b/tsDMARD status (0/1/≥2). Comparisons of remission and response rates according to b/tsDMARDs status, were
performed by logistic regression adjusted for age, gender, register, time since diagnosis and disease activity at treatment
start (baseline). Missing baseline data were imputed by multivariate imputation by chained equations.

Figure 2: The 48-month retention rate for secukinumab in PsA patients, stratified according to the number of previous b/tsDMARDs
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Results: A total of 767 axSpA and 975 PsA patients from 13 and 12 countries, respectively, were included. At baseline,
axSpA patients had a median (IQR) age of 47 (38-55) years, were predominantly male (60%), and had high disease activity
(median (IQR)Ankylosing Spondylitis Disease Activity Score (ASDAS)-CRP 3.6 (2.9-4.2)). PsA patients had a median (IQR)
age of 52 (44-59) years, were predominantly female (56%), and had moderate disease activity (median (IQR) Disease Activity
index for PSoriatic Arthritis in 28 joints (DAPSA28) 25.1 (16.7-37.3)). The overall 24-/48-month secukinumab retention rates
were 61%/51% in axSpA, and 63%/49% in PsA patients, respectively. The 24-/48-month secukinumab retention rates in
axSpA were significantly higher in bio-naïve patients than in patients treated with 1 or ≥2 prior b/tsDMARDs (Figure 1). In
PsA patients, both 24-/48-month secukinumab retention rates were similar between bio-naïve patients and patients who
previously received 1 prior b/tsDMARD, and numerically lower in patients having received ≥2 b/tsDMARDs (Figure 2). In
axSpA patients, ASDAS-CRP low disease activity (LDA) and ASDAS-CRP clinically important improvement (CII) crude rates
were numerically higher in the bio-naïve group at 24 and 48 months. After confounder adjustment, bio-naïve patients had
higher rates of ASDAS-CRP LDA than patients who had previously received one or more b/tsDMARDs (Table 1). Similarly,
the crude proportions of PsA patients achieving DAPSA28 LDA or moderate response were numerically (but not statistically
significantly) higher in the bio-naïve group (Table 1).

Conclusion: This large real-life study showed that secukinumab retention rates after four years wereapproximately 50% in
patients with axSpA and PsA. Bio-naïve patients had higher retention, remission and response rates than patients with prior
b/tsDMARD exposure, particularly in axSpA.

References 1 https://eurospa.eu/.
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Background/Purpose: The change over time of the structural damage of axial spondyloarthritis (axSpA) is important to
consider since it may reflect the severity of the disease. In axSpA this structural damage can be evaluated either at the sacro-
iliac joints (SIJ) or spine level, and also either on conventional radiographs or Magnetic Resonance Imaging (MRI). The

Table. Sensitivity of change of the structural lesions.
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objective of this study was to evaluate the sensitivity to change of different structural imaging outcomes over 10 years of
follow-up in patients with early axSpA.

Methods: Patients from the DESIR inception cohort (≤3 years of symptoms) axSpA (according to the treating rheumatolo-
gist) from the DESIR cohort were included. Radiographs and MRI of the SIJ and spine were obtained at baseline, 1, 2,
5 and 10 years. Images were scored in four separate reading waves by 3 trained central readers (wave 1 only 2 readers with
one adjudicator) unaware of chronology. The yearly rate of change (RoC) of each outcome was analyzed using generalized
estimation equations (GEEs) including all patients with ≥1 score from ≥1 reader from ≥1 wave and using time (years) as
explanatory variable and adjusting for reader and wave. All outcomes (Table) were standardized (difference between the indi-
vidual’s value and the population mean divided by the population SD). In addition, the relative standardized RoC (i.e., the
standardized yearly RoC of an outcome divided by the corresponding rate of a reference imaging outcome) was calculated,
with a value >1 reflecting larger sensitivity, and < 1 lower sensitivity compared to the reference. Finally, the relative standard-
ized ROC per anatomic site was calculated.

Results: A total of 704 patients (46% males and mean age 33.7 years) were included. Among all locations and modalities,
the change in ≥3 fatty lesions was the outcome with the highest sensitivity to change (standardized RoC 0.227 per year).
The two most sensitive to change outcomes in SIJ (both MRI and radiographs) were ≥3 fatty lesions, with a standardized
RoC per year of 5.279, which is 5.3 times higher than the RoC of the definitive damage on pelvic radiographs according
to the modified New York criteria (mNY) criteria (reference), followed by the absolute number of fatty lesions also 4.5 times
more sensitive than the reference. Similarly, the most sensitive to change lesion in the spine (both MRI and radiographs)
was the mSASSS score, which was 1.8 times more sensitive than the reference, i.e. ≥1 syndesmophyte.

Conclusion: MRI structural outcomes in the SIJ, in particular fatty lesions, are more sensitive to change than radiographic
outcomes. On the other hand, mSASSS remains the most sensitive method, even if compared to MRI of the spine.
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Background/Purpose: Despite the ASAS-HI (primary outcome) did not reach statistical significance in the TICOSPA trial,
other secondary outcomes were numerically higher in the treat-to-target (T2T) strategy in comparison to Usual Care (UC).
Three hypotheses have been considered to explain this: a lack of power, the risk of protocol violations in the T2T arm and
the potential optimal care in the UC arm. Objectives: a) to evaluate the proportion of patients (pts) who violated the protocol
in the T2T arm during the 48 weeks (48W) of follow up as well as the impact and predictive factors of such violation; b) to
compare the proportion of pts treated according to the ASAS/EULAR 2016 management recommendations for axSpA over
the first 12W of follow-up period in both arms.

Methods: Study design: pragmatic, prospective, cluster-randomized controlled, 48W trial (NCT03043846). Inclusion cri-
teria: Pts with a diagnosis of axSpA and fulfilling ASAS criteria, non-optimally treated with NSAIDs, bDMARD-naïve and
ASDAS >2.1. Study treatment regimens:SpA expert centers were randomly allocated (1:1) to the treatment arm: a) T2T:
pre-specified management strategy (Q4W visits), with a target of ASDAS< 2.1; b) UC: treatment decisions at the rheumatol-
ogist’s discretion (Q12W). Outcome: Protocol violations in the T2T arm were evaluated at every visit by a specific question.
Statistical analysis: Factors associated with at least one protocol violation over the study were evaluated using multivariate
logistic regression. Outcomes at 48W were compared between T2T violators (T2T-V) vs. T2T non-violators (T2T-NV)
vs. UC using GEE models adjusted by country and sex; b) optimal care in UC: proportion of pts treated according to the
2016 ASAS/EULAR recommendations over the first 12W in both arms were compared.

Figure. Proportion of patients treated according to the ASAS/EULAR 2016 management recommendations for axSpA in both groups during the
first 12 weeks of follow-up.
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Results: 160 pts initiated the trial (T2T:80 and UC:80). a) Protocol violations: In the T2T arm, 41/80 (51.2%) pts violated the
protocol during at least one visit, with a total of 119 violations (27.7% represented by an intensification of bDMARD and
62.2% by a maintenance or reduction of the treatment against protocol). Baseline predictive factors independently associ-
ated with the protocol violation were the country (France vs. others; OR 3.8 (95%CI 1.1-15.0)), female sex (OR 4.4
(1.5-15.1)), diagnosis delay ≤7 years (OR 3.4 (1.1-11.9)), HLA-B27 negative (OR 6.4 (1.6-32.2)) and CRP≥6mg/L (OR 4.2
(1.3-15.9)). After 48W of follow-up, T2T-NV vs. T2T-V showed similar ratios of ASAS-HI improvement. ASDAS-LDA,
ASDAS-ID and ASDAS-CII outcomes were more prevalent in T2T-NV vs. T2T-V, although they did not reach statistical sig-
nificance (Table). b) Optimal care in UC: the proportion of pts managed according to the 2016 ASAS/EULAR recommenda-
tions during the first 12W of follow-up was similar in both arms (63.9% in T2T vs. 61.8% in UC, p=0.490) (Figure).

Conclusion: These results confirm that protocol violations in the T2T arm in the TICOSPA trial were frequent, although they
did not have an impact on the rate of the primary outcome. The proportion of patients managed according to the 2016
ASAS/EULAR recommendations in the UC arm was very high, suggesting that the UC group was optimally treated and
explaining the non-achievement of the primary objective in the TICOSPA trial.
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Background/Purpose: Deucravacitinib, a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor, is approved in
multiple countries for the treatment of adults with plaque psoriasis; it is currently being investigated in several immune-
mediated diseases and has shown efficacy in phase 2 trials for SLE and PsA (NCT03252587 and NCT03881059, respec-
tively). Deucravacitinib was superior to placebo and apremilast in the global, 52-week, phase 3 POETYK PSO-1
(NCT03624127) and PSO-2 (NCT03611751) trials in moderate to severe plaque psoriasis. Patients who completed
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PSO-1 and PSO-2 could enroll in the ongoing POETYK long-term extension (LTE) trial (NCT04036435). Patients treated with
continuous deucravacitinib in PSO-1 maintained long-term efficacy responses through week 112. In the present analysis,
we assessed the efficacy of deucravacitinib for up to 112 weeks among patients from PSO-1 who crossed over from pla-
cebo to deucravacitinib at week 16.

Methods: Patients in PSO-1 were randomized 1:2:1 to oral placebo, deucravacitinib 6 mg once daily (QD), or apremilast
30 mg twice daily. Patients randomized to placebo at baseline crossed over to deucravacitinib at week 16. At week
52, patients who completed the parent trial were able to enroll in the LTE trial and receive open-label deucravacitinib 6 mg
QD. Efficacy outcomes included ≥ 75%/≥ 90% reductions from baseline in Psoriasis Area and Severity Index (PASI 75/90)
and static Physician’s Global Assessment (sPGA) score of

0 (clear) or 1 (almost clear) with a ≥ 2-point improvement from baseline. Efficacy is reported using modified nonresponder
imputation; patients who had not reached the week 112 assessment or had not discontinued as of October 1, 2021, were
excluded. As-observed data and results by treatment failure rule imputation were also analyzed.

Results: At week 16, PASI 75, PASI 90, and sPGA 0/1 response rates in patients treated with placebo were 12.7%, 4.2%,
and 7.2%, respectively. A total of 126 patients randomized to placebo at baseline crossed over to deucravacitinib at week
16 and received open-label deucravacitinib in the LTE through week 112. At week 112, PASI 75 and PASI 90 response rates
were 81.4% and 50.6%, respectively, and the sPGA 0/1 response rate was 58.2%. These results were similar to those at
week 112 in patients who were treated with deucravacitinib from day 1.

Conclusion: Deucravacitinib treatment is associated with long-term efficacy in patients who originally received placebo and
crossed over to deucravacitinib after 16 weeks in PSO-1, with results replicating those with continuous deucravacitinib
treatment from day 1. These findings further indicate that the once-daily, oral treatment of deucravacitinib is an effective
long-term therapy for moderate to severe plaque psoriasis.
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Background/Purpose: Inflammatory back pain (IBP) is the core symptom in patients with axial spondyloarthritis (axSpA).
For its assessment, experts recommend using the Assessment of SpondyloArthritis International Society (ASAS) criteria.
Advances in telemedicine and online screening strategies require to evaluate whether self-reported perform equally to

Figure. Number of patients showing IBP by each method of assessment

4348



physicians’ assessment.The objective of this study is to assess the agreement and correlation between self-reported and
physician´s assessments of ASAS IBP criteria and evaluate their performance compared with rheumatologist´s judgement
for IBP.

Methods: The "Strategy for a Hospital Early Referral in Patients with Axial Spondyloarthritis" (SHERPAS) is a prospective
ongoing study recruiting young patients (18 to 40 years) with chronic back pain asked to undergo an MRI of the spine by
other specialists different than rheumatologists in a tertiary hospital, starting in September 2021. After inclusion, an addi-
tional MRI of the sacroiliac joints (SIJ), followed by a rheumatology visit and eligible blood tests were performed. IBP was
assessed in 3 different independent ways: i) ASAS criteria asked verbatim by the rheumatologist (ASAS-IBP-phy criteria),
ii) ASAS criteria embedded in a self-reported questionnaire (ASAS-IBP-self reported), and iii) according to rheumatologist
judgement in the interview (IBP-rheumatologist). Dataset for this interim analysis was locked in October 2022. Kappa statis-
tic (κ) and tetrachoric correlation coefficient (rt) were calculated to assess the agreement and correlation between ASAS-
IBP-phy criteria and ASAS-IBP-self reported. Overall accuracy, sensitivity, specificity, positive and negative predictive values
for each IBP assessment method were calculated, using IBP-rheumatologist as gold standard.

Results: Among 152 recruited patients, 85 (55.9%) were female; mean (SD) age was 34.2 (5.3) years. 66/152 (43.4%)
patients reported IBP by at least one of the three assessments, and 24 (15.8%) patients presented back pain as assessed
by the three methods altogether. Venn diagrams representing the overlap between the different IBP assessments are shown
in Figure. A moderate agreement (κ =0.48) and strong correlation (rt=0.7) were found between ASAS-IBP-self reported and
ASAS-IBP-phy criteria. While ASAS-IBP-phy criteria showed a strong level of agreement and very strong correlation with
IBP- rheumatologist (κ = 0.74, rt= 0.94), ASAS-IBP-self reported showed a moderate agreement and moderate correlation
with this outcome (κ = 0.44, rt=0.67). ASAS-IBP-phy criteria showed better performance than ASAS-IBP-self reported for
capturing IBP- rheumatologist [accuracy of 0.89 (95%CI 0.83- 0.94) vs 0.77 (95%CI 0.70- 0.84)] (Table).

Conclusion: ASAS criteria to define IBP show higher level of agreement and correlation with IBP rheumatologist overall
judgement when assessed by physician as compared to a self-reported assessment. These results call for caution when
extrapolating use of experts IBP criteria from clinical to online setting and suggest that clinicians should prioritize physician
assessment over self-report to define this.

Disclosure: D. Benavent: Abbvie, 5, Galapagos, 6, Janssen, 6, Novartis, 5, Roche, 6; M. Tapia: None; D. Bernabeu:
None; V. muley: None; C. Plasencia-Rodríguez: Abbvie, 5, 6, Eli Lilly, 6, Novartis, 5, Pfizer, 5, 6, Roche, 6; A. Balsa:
AbbVie/Abbott, 1, 2, 5, 6, Bristol-Myers Squibb(BMS), 1, 5, Eli Lilly, 1, 5, 6, Merck/MSD, 1, 5, Novartis, 5, Pfizer, 1, 5,
6, UCB, 1, 5, 6; V. Navarro-Comp�an: AbbVie, 2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, Janssen, 6, MoonLake, 2, MSD,
2, 6, Novartis, 2, 5, 6, Pfizer, 2, 6, UCB, 2, 6.

Table. Utility measures for each IBP assessment method to capture IBP according to rheumatologist judgement
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Background/Purpose: In patients with axial spondyloarthritis (axSpA), treatment goals consist of achieving remission or
low disease activity (LDA) to alleviate symptoms, improve function, decrease disease complications, and forestall skeletal
damage. Notably, it has been shown that failure to achieve Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
< 3 leaves significant disease activity for patients. No studies have yet used patient information frommultiple Canadian rheu-
matology registries to better understand outcomes and unmet needs in patients with axSpA. The objective of this study was
to describe residual disease activity in Canadians with axSpA treated with currently available therapies.

Methods: This is a multi-registry, observational, retrospective analysis of data extracted from the Rhumadata™ (Quebec),
SPARCC (East/Atlantic and West regions, and Ontario), and FORCAST (Alberta) registries. Data were extracted for up to
12 months of the latest axSpA therapy initiation in adult patients between January 2010 and December 2020. The primary
endpoint was the proportion of patients who failed to achieve sustained LDA at 12 months; LDA was defined as a BASDAI
score < 3, and sustained LDA defined as achieving LDA at both 6 and 12 months. A secondary endpoint further described
the proportion of patients who failed to achieve sustained LDA with a definition of BASDAI score < 4. Analyses included out-
comes by treatment class (NSAIDs, TNFi, or IL-17i) and number of prior advanced therapies. Data from each registry and
region were analyzed separately using a standard set of inclusion/exclusion criteria and statistical analysis plan.

Results: A total of 980 patients (Rhumadata™, N=488; SPARCC, N=239; FORCAST, N=253) were included. The mean age
of patients ranged from 40.9 to 44.2 years, with a majority of male and HLA‑B27 positive patients overall (Table 1). Mean time
since diagnosis ranged from 5.1 to 10.6 years. In all 3 registries, most patients had failed NSAIDs and were receiving their first
advanced therapy. The most common current advanced therapy class used was TNFi (Table 1) with less than 10%of patients
receiving IL-17i.Nearly half of all patients from Rhumadata™ and FORCAST and 66% of those from SPARCC failed to achieve
LDA (BASDAI < 3) at 6 months. At 12months, failure to achieve sustained LDA ranged from 62.0% in Rhumadata to 81.0% in
SPARCC (Table 1). This trend persisted even when using a less stringent definition to measure sustained LDA (BASDAI < 4).
Small sample sizes from theWest (n=12) and East/Atlantic (n=6) in SPARCC prevented reliable assessments in these regions.

Conclusion: This analysis demonstrated that most Canadians with axSpA failed to achieve sustained LDA after 12 months
of initiating therapy. The variations seen in this analysis may reflect distinct regional patient profiles, differing prior biologic
treatments at study entry, different provincial reimbursement criteria, or lack of standardized measurements. There is signif-
icant residual disease activity and a high unmet need for improved therapeutic approaches and patient outcomes for Cana-
dians living with axSpA.
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Background/Purpose: Axial Spondyloarthritis (axSpA) is a chronic inflammatory disease affecting global functioning and
health (GH). GH, a concept linked to health-related quality of life, is multifactorial in axSpA. On top of the disease itself,
chronic widespread pain, comorbidities, and patient-related factors seem to play a role in GH [1]. Our objective was to
assess the relative importance of factors associated with GH in axSpA.

Methods: This was a post-hoc cross-sectional analysis of 4 databases, for patients fulfilling ASAS criteria for axSpA, and
with available GH scores: COMOSPA (N= 2756 patients analysed) and PERSPA (N= 2651) international cross-sectional
studies; DESIR at 7 years (N= 284), a French inception cohort, and COMEDSPA (N= 373) at baseline, a French randomized

Table 1: Multivariable logistic models of factors associated to GH in axSpA.
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control trial. GH was assessed through the ASAS Health Index (ASAS-HI), range 0-17; in COMOSPA we used the EuroQoL-
5D-3L (EQ-5D) since ASAS-HI was not available. Altered GH was defined by ASAS-HI ≥ 10 according to its graphical distri-
bution and quartiles distribution in the datasets; a ROC curve of EQ-5D corresponding to this cut-off was obtained, and the
Youden index that maximizes sensitivity and specificity was computed: thus, altered GH was defined by EQ-5D< 0.597.
Disease-related factors included (a) disease activity: ASDAS, CRP, current psoriasis, current arthritis, current enthesitis;
(b) other disease-related factors: disease duration, diagnostic delay, structural damage (bamboo spine), and bDMARD
use. Non-disease-related factors included (a) sociodemographic data (sex, age, employment status and educational level),
(b) comorbidities (Rheumatic Disease Comorbidity Index RDCI, obesity and depression) and (c) the construct of chronic
widespread pain. Bivariate and multivariate logistic and linear regression were performed in each dataset. Partial R2 explored
the proportion of variance explained by groups of variables, relative to the total explained variance, in each dataset.

Results: In 6064 patients, mean age ranged from 38.9 to 45.8 years, 51.1%- 67.7%were male, 42.0%- 66.1%were in high
disease activity, and 14.2%- 24.2% were screened positively for chronic widespread pain. GH was generally moderate to
good: median ASAS-HI ranged from 5.0 to 7.0. In all, 47.0%, 29.1%, 23.1% and 16.5% patients had altered GH in
COMOSPA, PERSPA, COMEDSPA and DESIR respectively. Altered GH was explained in all databases (multivariable logis-
tic regression) by: ASDAS (odds ratio, OR, ranging 2.60-4.48) and chronic widespread pain (OR 2.19-8.39) (Table1), and
47%-57% of GH was explained by the models (total variance of GH, linear regression). Disease activity (partial R2, 16%-
26%) and chronic widespread pain (partial R2 12%- 15%) were the key variables explaining GH (Figure 1).

Conclusion: Overall, 16 to 47% axSpA patients reported altered GH in this large population. Two elements were consis-
tently associated to altered GH and together were the key variables explaining GH: higher ASDAS and chronic widespread
pain. Our results allow to attribute a relative role to groups of variables to explain GH in axSpA. These results may be helpful
for patient-physician communication and shared decision-making. (1) MacFarlane et al, Ann Rheum Dis 2020 ;79 :202-8

Disclosure: J. Drouet: None; C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5,
6, UCB Pharma, 2, 5, 6; B. Granger: Bristol-Myers Squibb(BMS), 2;B. Fautrel: AbbVie, 2, BMS, 2, Chugai, 2, Fresenius
Kabi, 2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Sobi, 2, UCB, 2; A. Molto: None;
C. Gaujoux Viala: AbbVie/Abbott, 2, Amgen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 2, Celgene,
2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, Janssen, 2, Medac, 2, Merck-Serono, 2, Mylan, 2, Nordic Pharma, 2, Novartis,

Figure 1: Relative variance of GH explained by each group of variables in the 4 datasets. RDCI was not available in PERSPA, diagnostic delay was
not available in COMEDSPA and bamboo spine was not included in DESIR. Percentages are the proportion of the partial variance explained by
each group of variables, relative to the total explained variance.
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Background/Purpose: MAIT (mucosal associated invariant T) cells are involved in mucosa defense against bacteria. This
cellular subset is characterized by a semi-invariant αβ TCR and the expression of CD161. In patients with axial spondyloar-
thritis (ax SpA), previous works reported a decreased frequency of circulating MAIT cells compared to normal subjects. IL-
17A is a relevant cytokine involved in SpA pathophysiology. MAIT cells are a cellular source of IL-17 and IL-17+ MAIT cells
were found increased in ax SpA. We have previously reported an increased frequency of IFNγ+/IL-17+ MAIT cells as well
as IL-22+ MAIT cells in ax SpA.

In this study, we aimed to complete our previous results by evaluating activation markers and chemokine receptor/integrin
expression, especially those for gut homing, in MAIT cells.

Methods: patients exhibited ax SpA (ASAS criteria) with a radiographic (r-ax SpA) or non-radiographic (nr-ax SpA) form.
They all were under NSAIDs and biologic naïve. Healthy subjects were recruited as controls (HC). Circulating CD4+and
CD8+T cells and MAIT cells were determined on blood samples by single platform flow cytometry (Cytoflex, Beckman Coul-
ter). MAIT cells were identified by the co-expression of CD3, CD161 and TCRα7.2. In each subpopulation, we examined the
expression of CD26, CD69, CCR9 and CD49d integrin.

Results: 26 patients were included (11 r-ax SpA: 9 males [M]; mean age 54.1 ± 19.6 years; disease duration: 16.2 years;
ASDAS score: 4.1; and 15 nr-ax SpA: 7 M; age: 36.4 ± 1.3; ASDAS: 5.6) and 27 HC (16 M; age: 43 ± 12.7). In patients with
r-ax SpA, we observed an increased frequency of activated CD3+ CD69+ MAIT cells and CD3+ MAIT cells expressing the gut
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homing markers CCR9 and CD49d, as compared to HC (p < 0.05). These higher frequencies were not observed in patients
with nr-ax SpA. In addition, when examining the CD8+ MAIT population, similar higher frequencies of cells positive for CD69,
CCR9 and CD49d were observed in patients with r-ax SpA compared to HC and patients with nr-ax SpA (p< 0.01 and
p< 0.05, respectively).These modifications were specific for MAIT cells and were not observed in conventional CD4+ or
CD8+ T lymphocytes.

Conclusion: patients with r-ax SpA are characterized by an increased frequency of activated MAIT cells that expressed
homing receptors (chemokine and integrin) for the gut. These results suggest an involvement of this cellular population in
the gut-joint axis that is well described in the pathophysiology of SpA.

these results confirm that MAIT cells are altered in ax SpA and highlight the relationships between ax SpA and gut inflamma-
tion, especially for the radiographic form.

Disclosure: E. Toussirot: None; C. Laheurte: None; E. Gravelin: None; C. Vauchy: None; M. Puyraveau: None;
P. Saas: None.
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Background/Purpose: Inflammatory back pain (IBP) is the defining feature of axial spondyloarthritis (axSpA). However, it
may be difficult for non-rheumatology physicians (non-rheums) to distinguish between mechanical and inflammatory back
pain (IBP) thus contributing to delayed and missed diagnosis. This study aims to systematically survey non-rheums in the
US to gain insights into their knowledge, awareness, and attitudes towards IBP. The objective is to identify barriers for timely
referral and opportunities for intervention.

4355



Methods: An online survey questionnaire was developed and refined using input from previous smaller regional studies,
methodologies, and pilot testing. The survey included demographic information, practice patterns, and questions about
the knowledge and approach toward IBP and axSpA. The survey was distributed to non-rheums taking care of chronic back
pain (CBP) patients, namely Family/Internal Medicine, Spine Surgery/Orthopedics, Pain Medicine, and Physical Medicine/
Physiatry/Rehabilitation across the US using third-party vendors. The survey was also sent to rheumatologists (rheums),
who served as the comparator group. Descriptive statistics was used to summarize the results.

Results: Of 3136 physicians who received the survey, 750 completed it (response rate 24%). Table 1 presents information
regarding physician specialty, demographics, and practice details. Physicians with variable years of practice experience
were included (40% < 5-15 years, 40% 15-30 years, and 10% > 30 years). Respondents reported CBP as a common
symptom among the patients; 72% of physicians reported CBP in 15% of their patients and 44% in 30% of patients. Sev-
enty percent of non-rheums reported that 15 to 50% of their CBP patients have onset before age 50 years. About 75% of
non-rheums are either moderately or very familiar with the term IBP; an additional 15% are somewhat familiar. Only 21%
of non-rheums could identify all 8 IBP items, but 87% could recognize more than 4 of 8 IBP items (Figure 1). Among rheums,
69% could recognize all eight features, and 27% could recognize 7 of 8 features. About 60% of non-rheums do not routinely

Table 1: Respondent demographics and practice details.
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assess CBP patients for IBP; 14% rarely/ never assess, and 45% assess for IBP sometimes (Figure 2). In contrast, 99% of
rheums are routinely assessed for IBP. Data about the IBP and response rates remained consistent across the non-rheums
surveyed.

Conclusion: In this large nationwide survey study involving physicians from different specialties who manage CBP, we
found that non-rheums are familiar with the term IBP, and the majority may have optimal knowledge about the IBP items,
but fewer actually assess the CBP patients for the presence of IBP in routine practice. The use of computerized Clinical Deci-
sion Support Systems (CDSS) and improved education regarding the true prevalence of axSpA may help to wind down this
barrier.

Disclosure: W. Odell: None; S. Alexander: None;N. Page: None;N.Maheshwari: Moderna, 12, Part of clinical trial by
Moderna; A. Danve: Abbvie, 2, Amgen, 2, Janssen, 2, Lilly, 5, Medscape, 6, Novartis, 2, 5, Spondylitis Association of
America, 5, Spondyloarthritis Research and Treatment Network, 5, UCB, 1.
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Figure 1: Percentages of rheumatology (a) and non-rheumatology (b) respondents who selected correct answer choices (shown in Figure) describ-
ing inflammatory back pain out of 16 choices, with 8 being highest score possible.

Figure 2: Percentages of rheumatology (a) and non-rheumatology (b) respondents who consider or assess for inflammatory back pain in practice
for patients with chronic back pain
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Background/Purpose: Average diagnostic delay for axial spondyloarthritis (axSpA) is 7 to 10 years. Lack of timely referral of
inflammatory back pain (IBP) patients by non-rheumatology physicians (non-rheums) is an important contributor. We sys-
tematically surveyed non-rheums in the US to assess their knowledge, awareness, and attitudes towards axSpA. The objec-
tive is to identify barriers for referral and opportunities for intervention.

Methods: An online survey questionnaire was developed and refined using input from previous smaller regional study,
methodologists and pilot testing. Survey included demographic information, practice patterns, questions about the knowl-
edge and approach towards IBP and axSpA. Survey was distributed to non-rheums taking care of chronic back pain
(CBP) patients namely Family/Internal Medicine, Spine Surgery/Orthopedics, Pain Medicine, and Physical Medicine/Phys-
iatry/Rehabilitation across the US using third party vendor. Survey was also sent to rheumatologists (rheums) who served

Table 1: Respondent demographics and practice details.
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as comparator group. Descriptive statistics was used, and Pearson’s chi-squared test was used to compare categorical
variables

Results: Of 3136 physicians who received the survey, 750 completed it (response rate 24%). Table 1 shows baseline infor-
mation of respondents. Physicians were in various practice settings (42 % single specialty, 29% multi-specialty, 20% aca-
demics) and varying post-training experience (40% < 5-15 years, 40% 15-30 years, and 10% > 30years). CBP was

Table 2: Risk factor assessment and lab testing by rheumatology (n=75) and non-rheumatology (n=675) physicians. **P<0.01 and **** P<0.0001

Figure 1: Rheumatology (a) and non-rheumatology (b) responses to question “Select the most appropriate initial imaging test that you would order
in a patient with suspected ankylosing spondylitis/axial spondyloarthritis presenting to you with chronic back pain?”
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commonly reported; 72% physicians reported CBP in >15% of their patients and 44% in >30% patients. While majority
(75%) of non-rheums were familiar with IBP and 87% recognized >4 of 8 IBP items, only 40% routinely assess for IBP in clin-
ical practice. Non-rheums screen CBP patients for inflammatory arthritis, IBD and family history of SpA for only 50% of the
times and even less often for heel enthesitis, uveitis and psoriasis (see Table 2) as compared to rheums. Non-rheums also
order the CRP and HLA-B27 significantly less often in CBP patients compared to rheums. Non-rheums usually/always order
ANA and RF in 47% and 52% IBP patients; rheums order these in 27% and 35% patients respectively. Only 50% of non-
rheums correctly answered x-ray SI/pelvis as initial imaging test of choice in suspected axSpA. MRI pelvis was selected as
next imaging test by only 37% non-rheums. Non-familiarity with term axSpA and nr-axSpA was reported by 11% and
35% non-rheums respectively. Non-rheums less often (p value < 0.0001) consider axSpA/AS as a possible diagnosis in
CBP patients; 20% never or rarely do it and 49% do it sometimes. Formal referral guidelines for axSpA patients were felt
important or very important by 81% non-rheums and 97% rheums.

Conclusion: In this large nationwide survey study involving different specialists caring for CBP patients, we found that there
is lack of knowledge and awareness about nomenclature, lab testing, and proper imaging in suspected axSpA patients.
Unnecessary lab tests are commonly ordered in CBP patients by non-rheumatologists and also to an extent by rheumatol-
ogists. Formal referral guidelines and improved education may help in reducing the diagnostic delay of axSpA.

Disclosure: W. Odell: None; S. Alexander: None;N. Page: None;N.Maheshwari: Moderna, 12, Part of clinical trial by
Moderna; A. Danve: Abbvie, 2, Amgen, 2, Janssen, 2, Lilly, 5, Medscape, 6, Novartis, 2, 5, Spondylitis Association of
America, 5, Spondyloarthritis Research and Treatment Network, 5, UCB, 1.
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Background/Purpose: Axial spondyloarthritis (axSpA) typically starts before the fourth decade of life. Consistent with that,
the Assessment of SpondyloArthritis international Society (ASAS) classification criteria for axSpA should be applied only in
patients with chronic back pain starting before 45 years of age. It has, however, been suggested that axSpA can sometimes
start later in life with a distinctive phenotype, the so-called ’late onset axSpA’ (lo-axSpA). There is, nevertheless, only limited
data in support of the existence of such phenotype. We aimed to evaluate the occurrence of lo-axSpA and if these patients
differ from those with early onset axSpA (eo-axSpA).

Comparison of patient and disease characteristics between patients with late and early onset axSpA.
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Methods:We performed a cross-sectional, multicentre, nationwide study using data from Reuma.pt, the Portuguese registry
of patients with rheumatic diseases. Adult patients with the clinical diagnosis of axSpA, according to their treating rheumatolo-
gist, and with available information on the age of symptom onset were included. Lo-axSpA was defined as axSpAwith a symp-
tom onset ≥ 45 years of age. Demographic characteristics (e.g., age, gender, smoking status, and employment), SpA features
[12 features (see Table) recorded as ever present, i.e., any time in the past or at the current study visit], measures of disease
activity (ASDAS and BASDAI), disability (BASFI) and treatment with NSAIDs, csDMARDs and bDMARDs were compared
between patients with lo-axSpA and eo-axSpA at the last available visit at the time of data extraction (13/12/2022).

Results: In total, 2165 patients with axSpA were included. The mean (standard deviation; SD) age at symptom onset was
32 (10) years and the mean (SD) symptom duration was 17 (12) years. The majority of the patients were male (56%), most
had definite damage on pelvic radiographs according to the modified New York criteria (85%) and were treated with
bDMARDs (77%). Out of the total 2165 patients, 273 (13%) had symptom onset ≥ 45 years and were therefore labelled
as lo-axSpA. There were no differences in disease activity, disability or treatment between patients with lo-axSpA and eo-
axSpA (Table). There were, however, some notable differences between the two groups. Patients with lo-axSpA were less
often positive for HLA-B27 (51% vs 65%), less likely to have family history of SpA (8% vs 14%), acute anterior uveitis (13%
vs 20%) and inflammatory back pain (81% vs 88%) than patients with eo-axSpA. On the contrary, patients with lo-axSpA
had more peripheral arthritis (36% vs 28%) than patients with eo-axSpA.

Conclusion: This study shows that axSpA indeed starts before 45 years of age in the vast majority of the patients. Even
though recall bias cannot be entirely ruled out, clinicians should however be aware that late-onset disease, though infre-
quent, may in some cases exist. This minority phenotype has a weaker association with HLA-B27, a lower probability of fam-
ily history, inflammatory back pain or uveitis but more peripheral involvement.

Disclosure: M. Lucas Rocha: None; R. Torres: None; S. Ramiro: AbbVie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5,
Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB Pharma, 2, 5; A. Morais Castro: None; A. Neves: None; A. Martins: None;
A. Teod�osio Chícharo: None; B. Mendes: None; C. Ochôa Matos: None; C. Soares: None; C. Miguel: None;
C. Pinto Oliveira: None; H. Parente: None; J. A. Melo Gomes: None; M. Luís: None; M. Santos: None; M. Couto:
None; M. Bernardes: None; P. Valente: None; R. Costa: None; S. Sousa: None; J. Branco: None; F. Pimentel-San-
tos: None; A. Sepriano: None.
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Background/Purpose: Diagnosis of axial spondyloarthritis (axSpA) is challenging and a specific laboratory diagnostic test is
lacking. Previously, an axSpA cDNA phage display library, constructed from axSpA hip synovium, was screened to identify
novel antibodies in early axSpA patients. This resulted in the identification of novel immunoglobulin G (IgG) and IgA
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antibodies to 4 Hasselt University (UH)-axSpA peptides (UH-axSpA-IgG 4, 8 and UH-axSpA-IgA 1,10), corresponding to
non-physiological peptides and to a novel axSpA autoantigen, Double homeobox protein 4 (DUX4). Validation of antibody
reactivity in plasma samples of early axSpA patients (disease duration < 5 years) from 2 independent cohorts revealed anti-
body reactivity against at least one of these 4 peptide targets in 21.1% of early axSpA patients (30/142). Here we aim to val-
idate the diagnostic potential of these 4 antibodies in a third independent cohort of new onset axSpA patients and controls.

Methods: Using ELISA, presence of antibodies to the 4 peptides was determined in 187 serum samples of the Belgian
Inflammatory Arthritis and Spondylitis (Be-Giant) cohort and 74 controls with chronic low back pain (CLBP) and 101 age
and gender-matched healthy controls (HC) from the UH cohort.

Results: The presence of antibodies against the 4 UH-axSpA peptides was confirmed in the Be-Giant cohort. Antibody
reactivity against this panel of 4 antigens was present in 13.4% of newly diagnosed axSpA patients (25/187) compared to
6.2% (4/65, p=0.1740) in CLBP. The positive likelihood ratio (LR+) for confirming axSpA using antibodies to these 4 peptides
was 2.2, which is comparable to the currently used laboratory marker C-reactive protein (CRP) with a LR+ of 2.5. So far, no
correlation between these antibodies and clinical disease characteristics could be identified.

Conclusion: The presence of antibodies to 4 UH-axSpA peptides was confirmed in the Be-Giant of newly diagnosed axSpA
patients and could be of added value for axSpA diagnosis.

Disclosure: P. Ruytinx: None; E. Luyten: None; A. De Craemer: None; F. Van den Bosch: AbbVie, 2, 6, Amgen,
2, BMS, 6, Celgene, 6, Eli Lilly, 2, Galapagos, 2, Janssen, 2, 6, Merck, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB Pharma,
2, 6; D. Elewaut: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, galapagos, 5, Janssen, 6;
V. Somers: None.
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Background/Purpose: Treatment of axial spondyloarthritis (axSpA) has been shown to improve symptoms of the disease
such as back pain (BP) and morning stiffness (MS). As a result, early referral of patients suspected of having axSpA is
strongly recommended. However, little data is available on the disease course of early axSpA in clinical practice, and partic-
ularly in comparison to referred patients who have chronic BP (CBP) but not axSpA. We set out to compare spinal symp-
toms at baseline and after 2 years (2y) in early axSpA and non-axSpA CBP patients in clinical practice.
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Methods: The population consisted of adults (≥16 years) with CBP of unknown origin lasting more than 3 months and less
than 2y, starting before 45 years, included in the SPondyloArthritis Caught Early (SPACE) cohort. Patients had a diagnosis of
axSpA or non-axSpA at 2y with a high level of confidence by the treating rheumatologist (Marques ML, Ann Rheum Dis
2023;82:3-4). Patients reported the severity of BP (total and at night) and MS in the previous week on a numeric rating scale
(NRS) ranging from 0 (no symptom) to 10 (unbearable symptom), both at baseline and 2y. For MS duration, a NRS ranging
from 0 (0 hours) to 10 (≥2 hours) was used. For the assessment of each outcome, only patients with data at both timepoints
were included. Wilcoxon signed-rank tests (for not normally distributed data) were used to compare baseline and 2y results
within groups. For the comparison between groups, linear regression models were built, adjusting for the baseline value of
the respective outcome, gender, age and use of NSAID.

Results: A total of 434 patients (303 axSpA; 131 non-axSpA) had undergone baseline and 2y visits. Data was available for
both timepoints on at least one of the four questions related to BP and MS in 266 (88%) axSpA and 110 (84%) non-axSpA
patients. Compared to non-axSpA, axSpA patients were more frequently male (52% vs 25%) and had more SpA features
(mean (SD): 5 (2) vs 3 (1)), including HLA-B27 positivity (73% vs 29%). Age (mean (SD): 29 (8) vs 31 (8) years) and symptom
duration (mean (SD): 13 (7) vs 13 (7) months) were similar between groups.

Overall, lower levels of BP andMSwere observed in axSpA (vs non-axSpA) patients at baseline and 2y (Table 1). After 2y, BP
(total and at night) and MS severity and duration significantly improved in both groups (all p≤0.001), even though symptoms
persisted in a considerable number of patients (mainly in the non-axSpA group). A mean improvement ranging from 1.4 to

Table 1. Baseline and two-years back pain and morning stiffness in early axSpA and non-axSpA chronic back pain patients.

Table 2. Comparison of two-year outcomes of axSpA (vs non-axSpA) chronic back pain patients.
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1.6 points for axSpA patients and 1.0 to 1.9 points for non-axSpA patients was reported for each outcome. In adjusted mul-
tivariate analysis, axSpA (vs non-axSpA) was an independent predictor of a lower BP at night at 2y (Table 2, adjusted coef-
ficient = -0.8, 95% CI (-1.5; -0.2); p=0.012), with no significant differences found for total BP or MS severity and duration.

Conclusion:Over 2y, BP and MS significantly improve in early axSpA. Although a similar improvement is seen in non-axSpA
patients, at 2y most patients have persisting symptoms. AxSpA (vs non-axSpA) is an independent predictor of larger
improvement in BP at night but not of the observed improvements in total BP and MS.

Disclosure: A. Bento da Silva: None;M. Van Lunteren: None;M.marques: None; K. Fagerli: None; S. Ramiro: Abb-
Vie, 2, 5, Eli Lilly, 2, Galapagos, 5, MSD, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, UCB Pharma, 2, 5;D. van der Heijde:
AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatology BV, 12, Director, Jans-
sen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; F. Van Gaalen: AbbVie, 12, Personal fees, BMS, 12, Personal
fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 5, 12, Fees, Stichting ASAS,
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Background/Purpose: In axial spondyloarthritis (axSpA), assessment of disease activity and physical function in clinical
studies relies on patient-reported outcomes (PRO) such as patient’s global, BASDAI, ASDAS and BASFI. However, it still
remains unclear how response criteria adequately reflects the patients’ opinion on disease status in daily practice. We aimed
to investigate whether the results of PROs used in clinical studies with axSpA are indeed related to patient’s opinion on dis-
ease status as reported in daily clinical routine.

Methods: Data were retrieved from the very first and from the last five visits within a timeframe of 5 years. Patient´s clinical
characteristics, physician’s global assessment and PROs (ASDAS, BASDAI, BASFI) were assessed at each visit. Status
and change of all assessed information during follow-up were compared with patient´s opinion on symptoms related to
axSpA, categorized into absent, mild, severe or very severe.

Results: 3,120 visits with median follow-up (IQR) 4.7 (4.3) years from 557 axSpA patients were analyzed. Mild symptoms
were stated in 98.7% and 90.0% of visits with inactive or low ASDAS disease status, while 67.9% and 39.3% of visits show-
ing association to high or very high ASDAS disease activity status, respectively (Fig.). In comparison, BASDAI < 4 was found
in 90.8% of visits with mild symptoms, while BASDAI≥4 showed severe symptoms in 76.4% of visits (Fig.).
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Achievement of ASAS40 was associated with 92.4% visits reporting absent/mild symptoms, while this was the case in
76.4% visits despite not reaching ASAS40. Similar data were observed for ASAS20. Severe symptoms were reported in
0.6% patients achieving vs. 30.1% patients not achieving ASAS partial remission (PR). BASFI correlated with patients’ opin-
ion regarding symptoms at each visit.

Conclusion: Low disease activity as assessed by ASDAS or BASDAI were associated with mild symptoms in the majority of
visits over a period of up to 5 years. Interestingly, a large proportion of visits showed low disease activity even when not
achieving ASAS20 or ASAS40 responses or ASAS-PR.
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Sobi, 1, 6, UCB, 1, 6; U. Kiltz: AbbVie, 2, 5, 6, Amgen, 5, Biocad, 2, 6, Biogen, 5, Bristol-Myers Squibb(BMS), 2, 5, Chu-
gai, 2, 6, Eli Lilly, 2, 6, Fresenius, 5, Gilead, 2, 5, GlaxoSmithKline (GSK), 5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6,
MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche, 2, 6, UCB, 2, 6, Viatris, 2, 5; X. Baraliakos:
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Background/Purpose: In axial spondyloarthritis (axSpA), early diagnosis plays a key role in preventing disease progression.
However, a validated diagnostic algorithm does not exist, while classification criteria are frequently misused diagnostically.

This study aimed at identifying which decision model is being used for diagnosing patients with axSpA based on evaluations
made in daily practice.

Table 1. Patient characteristics
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Methods: Complete clinical data of 399 patients who presented with chronic back pain in a specialized university clinic were
retrospectively evaluated. All patients received complete rheumatologic examination. The total dataset was randomly split
into training and test datasets at a 7/3 ratio. A model was built to classify patients into axSpA and non-axSpA based on
the random forest algorithm, an ensemble machine learning technique which allows computing the importance of each var-
iable in the statistical modelling process. The Mean Decrease Gini measure was used for the variable importance. The overall
accuracy, sensitivity, specificity, and the area under the receiver operating characteristic (ROC) curve (AUC) in the test data-
set were calculated.

Results: In total, 183 patients were diagnosed with axSpA and 216 with non-SpA (Table 1). In the test dataset, the
model reached an accuracy of 0.9315, a sensitivity of 0.9634, a specificity of 0.8906, and an AUC of 0.9868 (Fig. 1A).
HLA-B27 positivity, erosion on SIJ MRI, and elevated CRP played the most important role in the statistical modelling process
followed by awakening at second half of night due to back pain and bone marrow edema and fat metaplasia on SIJ MRI
(Fig. 1B).

Conclusion: Machine learning-based random forest classifier revealed a high performance in diagnosing patients with
chronic back pain with axSpA and excluding patients with non-SpA using clinical, laboratory and imaging characteristics
as evaluated in a daily practice scenario of a SpA-specialized clinic. External validation of the model is needed to investigate
its clinical utility as a diagnostic decision support tool.
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5, Grünenthal, 2, 6, Hexal, 5, Janssen, 2, 6, MSD, 2, 6, Novartis, 2, 5, 6, onkowiessen.de, 2, 5, Pfizer, 2, 5, 6, Roche,
2, 6, UCB, 2, 6, Viatris, 2, 5; D. Kiefer: None; I. Andreica: AbbVie/Abbott, 1, 6, Amgen, 1, 6, AstraZeneca, 1, 6, Chugai,
6, Novartis, 1, 6, Sobi, 1, 6, UCB, 1, 6; P. Sewerin: AbbVie, 2, 5, 6, Biogen, 2, 6, Bristol-Myers Squibb, 2, 6, Celgene,
2, 5, 6, Chugai, 2, 5, 6, Hexal, 2, 6, Janssen-Cilag, 2, 5, 6, Lilly, 2, 5, 6, Novartis, 2, 5, 6, Pfizer, 2, 5, 6, Roche, 2, 6,
Sanofi-Genzyme, 2, 6, Swedish Orphan Biovitrum, 2, 6, UCB, 2, 5, 6; X. Baraliakos: AbbVie, 2, 6, BMS, 2, 6, Chugai,
2, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer Inc, 2, 6, UCB, 2, 6.

Figure 1
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Background/Purpose: Lack of timely referral of suspected axSpA patients to rheumatologists contributes to misdiagnosis,
delayed treatment, and poor outcomes. Currently there are no formal guidelines in the United States (US) to guide which
chronic back pain (CBP) patients should be referred to rheumatology for evaluation of axSpA. To synthesize the evidence
for the Spondyloarthritis Research and Treatment Network (SPARTAN) 2023 referral recommendations, we performed a
systematic literature review (SLR) and meta-analysis to calculate predictive values of spondyloarthritis (SpA) features.

Methods: We generated Population, Intervention, Control and Outcome (PICO) questions using the framework "Are
patients with CBP with SpA feature XYZ more likely to be diagnosed (or classified) as axSpA compared to those without
SpA feature XYZ?" The list of SpA features was developed with input from research team members as well as stakeholders
including patient partners. Databases including Cochrane Library, Google Scholar, Ovid Embase, Ovid Medline, PubMed,
Scopus, and Web of Science Core Collection were searched from inception to April 2022 using relevant keywords to find
observational studies in which CBP patients were referred to rheumatologists with suspicion of axSpA and which included
information about SpA features in those diagnosed with axSpA and comparators. We followed PRISMA guidelines to report
the SLR findings. Two reviewers from a team of 13 reviewers screened abstracts and full-length articles and abstracted the
data from eligible studies. Conflicts were resolved by a senior author. Risk of bias was assessed using the QUADAS2 tool. A
meta-analysis was performed to calculate and pool sensitivity, specificity, positive likelihood ratios (LR+), and positive pre-
dictive values for each SpA feature.

Results: We screened the title and abstracts of 8526 articles and 295 full-length articles were selected for full text review.
Thirty-eight full text publications were included for data abstraction and evidence synthesis (Figure 1). Table 1 shows the
test characteristics of 28 individual SpA features. LR+ ranged from 0.5 to 10. Objective SpA features including imaging evi-
dence of sacroiliitis (6.4), elevated CRP (3.77) and positive HLA B27 (4.20) had higher LR+ followed by uveitis (3.25) and
family history of spondyloarthritis (2.32). Except for good response to NSAIDs (2.32), individual items of inflammatory back
pain as well as peripheral inflammatory arthritis, psoriasis, enthesitis had LR+ less than 2.
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IBP= Inflammatory Back Pain FH= Family History, IBD = inflammatory bowel disease, ESR = erythrocyte sedimentation rate, CRP = C-reactive
protein, axSpA: Axial Spondyloarthritis LR positive= Positive Likelihood Ratio

Figure 1- PRISMA flowchart
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Conclusion: Our SLR and meta-analysis reveal important information about predictive values of individual SpA features and
provide a foundation for formulating evidence-based referral recommendations in a data-driven process –first such effort in
North America. The ultimate goal of this endeavor is to facilitate early and appropriate referral of patients with suspected
axSpA to rheumatologists. Low LR+ for individual SpA features may necessitate using combinations of SpA features in
the referral strategy.
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Background/Purpose: Unacceptable diagnostic delay in axial Spondyloarthritis (axSpA) remains an issue. In 2008, the lon-
gitudinal SPondyloArthritis Caught Early (SPACE)-cohort started to assess the prevalence of axSpA and the reliability of an
early diagnosis in patients with chronic back (CBP) of unknown origin. Here we present the primary outcomes of SPACE.
We aimed to assess the two-year (2y) prevalence of an axSpA diagnosis in patients with recent onset CBP referred to the
rheumatologist; the sustainability of a baseline (BL) diagnosis of axSpA when reviewed after 2y; and to explore BL patient dif-
ferences of those with and without an axSpA diagnosis at 2y.
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Methods:We analysed the 2y data from SPACE, a European inception cohort of patients (< 45y) with CBP of recent onset
(≥3 months, ≤2y) and unknown origin. The full diagnostic work-up included clinical SpA features, acute phase reactants,
HLA-B27, radiographs and MRI of the sacroiliac joints (SI-CR and SI-MRI) and spine (data not shown). Patients with an
increased likelihood of having axSpA (≥1 major or ≥2 minor prespecified SpA features) were eligible for follow-up. The clinical
diagnosis at 2y was the main outcome of this study. At each visit, the treating rheumatologist judged on the presence or
absence of axSpA (axSpA or no-axSpA) with a level of confidence (LoC) on a numeric rating scale (0: not confident at all
to 10: very confident). The main outcome was the presence of ’definite axSpA’ at 2y, defined by a clinical diagnosis of axSpA
with LoC ≥7 at 2y (complete follow-up) or at the two last available visits (missing at 2y). ’No axSpA’was defined as not having
axSpA at 2y (LoC ≥7; or if LoC < 7, plus an alternative diagnosis for CBP reported). All other patients were considered to
have ’uncertain’ diagnosis (Figure 1). ASAS classification criteria were computed using sacroiliitis local reading in definite
axSpA patients. We assessed the prevalence of definite axSpA at 2y as well as changes in diagnosis over time, and descrip-
tively summarised BL characteristics.

Figure 1. Diagnosis course from baseline (BL) to the two-year (2y) anchor visit. a. patients diagnosed at BL with axSpA with a Level of Confidence
(LoC) ≥7; b. patients diagnosed at BL with axSpA (LoC <7) or with no axSpA (any LoC); c. patients diagnosed with axSpA with LoC ≥7 at 2y
(if complete follow-up) or at the last two available visits (if missing the 2y visit); d. patients diagnosed with axSpA with LoC <7 at 2y (or LoC ≥7, if
only baseline observation available), and patients with axSpA with LoC <7 at the last available observation and no consistent diagnosis at the last
two observations nor alternative no axSpA diagnosis given at the last observation; e. patients with no axSpA at the last observation over 2y with
LoC ≥7 (or if <7, plus an alternative no axSpA diagnosis reported, e.g. fibromyalgia or aspecific back pain). axSpA: axial Spondyloarthritis.

Table 1. Baseline characteristics by two-year (2y) diagnosis of patients with chronic back pain duration of ≥3 months but ≤2y, < 45y of age. # Cur-
rently present or past presence (if confirmed/reported by a physician). § Local data. axSpA: axial Spondyloarthritis; MRI: magnetic resonance
imaging.
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Results:We included 552 CBP patients (Leiden n=383, Oslo n=94, Amsterdam n=48, and Gouda n=27).A diagnosis of def-
inite axSpA was given to 175 (32%) patients at BL and 165 (30%) at 2y (Figure 1). The mean (SD) LoC were 8.1 (2.0) and 8.7
(1.0), with 155/175 (89%) and 145/165 (87%) fulfilling ASAS classification criteria, respectively. BL diagnostic judgments
were relatively unequivocal and remained rather stable: At 2y, 5% of the BL diagnoses of definite axSpA were refuted; and
-vice versa: 8% of those who did not obtain a BL diagnosis of axSpA ’gained’ one at 2y. Diagnostic uncertainty remained
in 15% of CBP-patients. Expectedly, BL SpA features were more prevalent in the 2y definite axSpA group (Table 1). HLA-
B27 status and (presence or absence of) imaging-detected sacroiliitis at BL appeared the best discriminator(s) between def-
inite axSpA and no axSpA at 2y.

Conclusion: One third of patients with CBP of recent onset referred to the rheumatologist has definite axSpA. Most patients
can be unequivocally and reliably diagnosed at first assessment, though residual diagnostic uncertainty persisted after 2y.
None of the many SpA features suffices alone, but HLA-B27 positivity andsacroiliitis on imaging best discriminate the 2y
diagnostic groups.
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None; M. van oosterhout: None; S. Exarchou: Amgen, 2, Janssen, 2, Novartis, 2, UCB Pharma, 2; R. Ramonda:
None; D. van der Heijde: AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly, 2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatol-
ogy BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda, 2, UCB Pharma, 2; F. Van Gaalen: AbbVie, 12, Personal
fees, BMS, 12, Personal fees, Eli Lilly, 12, Personal fees, Jacobus Stichting, 5, MSD, 12, Personal fees, Novartis, 5, 12,
Fees, Stichting ASAS, 5, Stichting Vrienden van Sole Mio, 5, UCB Pharma, 5.

Abstract Number: 2216

Hierarchy of Determinants of Work Impairment in Spondyloarthritis:
Data from the Assessment of Spondyloarthritis International Society
Health Index (ASAS-HI) International Validation Study

Frederico Rajão Martins1, Pedro Carvalho2, Désirée van der Heijde3, Manouk de Hooge4, Annelies Boonen5, Juergen
Braun6, Uta Kiltz7 and Pedro Machado8, 1Department of Rheumatology, University Hospital Centre of Algarve, Faro,
Portugal, 2Hospital Particular do Algarve, Gambelas, Faro. Centro Académico de Lisboa, Lisboa, Portugal, 3Department
of Rheumatology, Leiden University Medical Center, Leiden, Netherlands, 4Ghent University Hospital, Hesperange,
Luxembourg, 5Care and Public Health Research Institute (Caphri), Maastricht University, Maastricht, Netherlands, 6Ruhr-
Universität Bochum and Rheumazentrum Ruhrgebiet, Herne, Germany, 7Rheumazentrum Ruhrgebiet, Herne,
Germany, 8Centre for Rheumatology & Department of Neuromuscular Diseases, University College London, London,
UK. Department of Rheumatology, Northwick Park Hospital, London North West University Healthcare NHS trust,
London, UK., London, United Kingdom

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster III: SpA
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Spondyloarthritis (SpA) is a disease of the working-age individual, with diverse economic and soci-
etal implications, including decreased employment rates. Our aim was to investigate the hierarchy of determinants contrib-
uting to work impairment in SpA.
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Methods: Data was retrieved from the Assessment of SpondyloArthritis international Society (ASAS)-Health Index
(HI) international validation study, a cross-sectional international observational study with a longitudinal component for reli-
ability and responsiveness. Patients >60y reporting to be retired were excluded from the analyses (according to usual retire-
ment ages across the 23 participating countries: www.oecd-ilibrary.org). The Work Productivity and Activity Impairment
(WPAI) questionnaire was used to assess work productivity loss outcomes: absenteeism, presenteeism, overall work impair-
ment, overall activity impairment. Initial univariable analyses using generalised estimated equations (GEE) explored the asso-
ciation between work-related outcomes (dependent variables) and sociodemographic and clinical variables (independent
variables). A manual forward stepwise variable selection procedure was used for the selection of best-fit multivariable mod-
els. To avoid collinearity, separate models were built using ASDAS and BASDAI+CRP as independent variables. Lastly, a
decision tree was built using Chi-square Automatic Interaction Detector (CHAID), a method of unbiased hierarchical multivar-
iable analysis.

Results: From the original 1548 patients, a total of 1450 patients were included in the analysis, 345 of which had a follow-up
reliability/responsiveness visit. Most patients were male (65%), mean age was 40 (±12) years and mean disease duration
was 13 (±10) years. Most patients had axial SpA (84%) and a minority had peripheral SpA (16%). Medication use was:
NSAIDs 64%, csDMARDs 26% and bDMARDs 38%. Most patients worked full-time (57.1%). Levels of absenteeism were
16% (±32%), presenteeism 29% (±26%), overall work impairment 39% (±34%), and overall activity impairment 41%
(±29%). Worse physical function (measured by BASFI) and higher disease activity (measured by ASDAS or by BASDAI
+CRP) were independently and consistently associated with all work productivity loss outcomes (Tables). Other variables
less consistently associated with work productivity loss outcomes were bDMARD and NSAID use, history of uveitis and
peripheral arthritis, disease duration, presence of radiographic sacroiliitis, and level of education (Tables). In the CHAID anal-
ysis (Figure), BASFI was the variable with higher discriminative power in predicting overall work impairment; ASDAS was the
second-level discriminative variable. University education, disease duration, sex, radiographic sacroiliitis and history of arthri-
tis were the third-level parameters. Similar results were observed for other work productivity loss outcomes (data not
shown).

Conclusion: Loss of physical function and higher disease activity are major contributors to work productivity loss and are
hierarchically superior to the contribution provided by other demographic and clinical variables.

Table 1. Best-fit multivariable model (adjusted B and 95%CI, p-values) for work productivity loss outcomes (GEE analysis), using ASDAS as inde-
pendent variable. p-values in bold reflect significant associations. Variables tested in the univariable analyses and considered for multivariable
models included: sex, age, symptom duration, disease duration, university education, history of arthritis, history of dactylitis, history of enthesitis,
history of uveitis, history of psoriasis, history of inflammatory bowel disease, HLA-B27 status, CRP, NSAID use, cDMARD use, bDMARD use,
number of comorbidities, radiographic sacroiliitis (modified New York criteria), anterior syndesmophytes (radiography), ASDAS-CRP, BASDAI
and BASFI. Abbreviations: ASDAS, axial spondyloarthritis disease activity score-C-reactive protein; BASDAI, Bath ankylosing spondylitis disease
activity index; BASFI, Bath ankylosing spondylitis function activity score; bDMARD, biological disease-modifying antirheumatic drug; GEE, gener-
alised estimated equations.
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Table 2. Best-fit multivariable model (adjusted B and 95%CI, p-values) for work productivity loss outcomes (GEE analysis), using BASDAI and CRP
as independent variables. p-values in bold reflect significant associations. Variables tested in the univariable analyses and considered for multivar-
iable models included: sex, age, symptom duration, disease duration, university education, history of arthritis, history of dactylitis, history of enthe-
sitis, history of uveitis, history of psoriasis, history of inflammatory bowel disease, HLA-B27 status, CRP, NSAID use, cDMARD use, bDMARD use,
number of comorbidities, radiographic sacroiliitis (modified New York criteria), anterior syndesmophytes (radiography), ASDAS-CRP, BASDAI and
BASFI. Abbreviations: ASDAS, axial spondyloarthritis disease activity score-C-reactive protein; BASDAI, Bath ankylosing spondylitis disease activ-
ity index; BASFI, Bath ankylosing spondylitis function activity score; bDMARD, biological disease-modifying antirheumatic drug; GEE, generalised
estimated equations.

Figure. Decision tree (CHAID) analysis for overall work impairment. ASDAS, axial spondyloarthritis disease activity score-C-reactive protein; BASFI,
Bath ankylosing spondylitis function activity score; bDMARD, biological disease-modifying antirheumatic drug; GEE, generalised estimated equa-
tions. Ø – no covariate included in this level of analysis.
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Background/Purpose: The assessment of disease activity in axial spondyloarthritis (axSpA) heavily relies on patient-
reported outcomes. It is well-established that gender can influence these outcomes. Accordingly, our study aimed to inves-
tigate gender-based differences in disease activity scores before and after treatment with biologic disease-modifying anti-
rheumatic drugs (bDMARDs).

Methods:We conducted a retrospective analysis utilizing data from the Korean College of Rheumatology Biologics therapy
(KOBIO) registry, encompassing axSpA patients treated between December 2012 and August 2021. We compared the
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Ankylosing Spondylitis Disease Activity Score (ASDAS) at
the initial visit after commencing bDMARDs between male and female patients. Generalized linear model analyses were per-
formed to assess the relationship between changes in disease activity scores and gender with the correction of other clinical
variables.

Results: A total of 1,753 patients (1,343 males and 410 females) were included in the analyses. Baseline characteristics
revealed that male patients were younger, exhibited longer disease duration, and had a higher proportion of HLA-B27 pos-
itive and radiographic disease cases. Additionally, male patients presented lower BASDAI scores and higher C-reactive pro-
tein (CRP) levels. At the first follow-up visit (after an average duration of 11.2 months from the initial visit), a significantly

The results of the multivariate generalized linear model of the relationship between the change in disease activity scores and clinical variables,
including gender.
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greater proportion of male patients achieved a BASDAI score < 4 compared to female patients (79.57% vs. 71.54%, p
< 0.0010). However, there were no significant differences between genders in the proportion of patients achieving low dis-
ease activity (ASDAS < 2.1) or inactive disease (ASDAS < 1.3) in terms of ASDAS disease activity score (71.14%
vs. 71.5%, p = 0.8892; 38.82% vs. 39.44%, p = 0.8265, respectively). After adjusting for baseline clinical information, a sta-
tistically significant association was observed between gender and the difference in BASDAI scores between the first follow-
up visit and baseline (p = 0.0033, Table 1). Conversely, no significant relationship was found between gender and the differ-
ence in ASDAS scores (p = 0.1303, Table 1).

Conclusion: Our findings highlight the potential impact of gender on the interpretation of treatment response to bDMARDs
in axSpA, emphasizing the need to consider diverse methods of calculating disease activity when assessing therapeutic out-
comes in male and female patients.
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Background/Purpose: The use of biologic disease-modifying anti-rheumatic drugs (bDMARDS) is the current standard of
care for severe diseases like psoriatic arthritis (PsA) which affects approximately 25% of psoriasis patients. However, ran-
domized controlled trials demonstrate a difference in the ACR20 response rate of only 20-30% in patients receiving treat-
ment vs placebo. Thus, choosing the appropriate type of bDMARDS to administer targeted therapy of PsA remains
challenging. Predictive biomarkers may help facilitate precision medicine. The objective of this study was to apply a global
metabolomics approach to identify small molecules associated with treatment efficacy in PsA patients treated with either
tumour necrosis factor inhibitors (TNFi) or Interleukin 17A inhibitors (IL-17Ai).

Methods: Serum samples were obtained from PsA patients satisfying the CASPAR criteria. Patients were treated with either
TNFi (n = 20; infliximab, adalimumab, etanercept, certolizumab or golimumab) or IL-17Ai (n = 20; secukinumab or ixekizu-
mab). Patients were evaluated at baseline and 3 months post-therapy and determined as responders or non-responders
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based on the Disease Activity Index for PsA (DAPSA) wherein responders had DAPSA < 14. Solid phase microextraction
(SPME), a novel high throughput technique was used to prepare all samples simultaneously followed by liquid chromatogra-
phy – high-resolution mass spectrometry (LC-HRMS) analysis. Data processing and feature identification was performed
using 2 platforms – Metaboanalyst R and Compound Discoverer 3.3 respectively. Various Machine Learning
(ML) algorithms including Naïve-Bayes (NB), logit boost, adaptive boosting, linear regression, support vector machine
(SVM), linear discriminant analysis (LDA), and random forest (RF), was used for predictive feature analysis. Only features in
models with an area under the curve of 0.7 or greater were considered as candidate metabolite markers.

Results: Table 1 provides the demographic and disease characteristics of the patients at baseline. 7/20 (35%) of patients
treated with TNFi and 13/20 (65%) of patients treated with IL17Ai were responders. As little as 5 features from an SVM
model produced an AUROC value of 0.732, while as many as 20 features using NB produced a value of 0.812 between
responders and non-responders for both treatments combined at baseline. When considering a single treatment option
(TNFi or IL-17Ai only), less than 5 features were required to produce AUROC scores of > 0.9 in both positive and negative
mode data. Several exposome-related metabolites were identified via MS level 2 spectral matching including cotinine, adipic
acid, toluic acid, monobutylphthalate and tridecylic acid. Glycochenodeoxycholic acid, an endogenous metabolite was also
identified.

Conclusion: The identification of cotinine – a metabolite found in tobacco, could indicate that a risk behaviour such as
smoking, or an exposure to second hand smoke as well as glycochenodeoxycholic acid – a metabolite that stimulates the
mitochondrial pathway to cell death, may indicate that multiple mechanisms of action affects response to treatment. Valida-
tion of these results is required.
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Table 1: Demographic and disease characteristics of patients at baseline.
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Background/Purpose: In the context of the recent update of the ASAS core outcomes set (COS), the preferred compara-
tive validity of the measurement instruments to assess the domains ’Pain’ and ’Stiffness’ has been questioned as for each
domain responsiveness of instruments was comparable. Group discrimination across various external constructs can help
provide useful insights and represents unmet need.

Our objective was to compare the group discriminatory capacity, as part of the construct validity, of three instruments to
assess pain and three questions of morning stiffness.

Methods: Data from the 8-year visit of patients with axSpA from the multinational OASIS cohort was assessed. The available
instruments for pain assessment were: i) total spinal pain, ii) spinal pain at night, iii) spinal pain from BASDAI Q2 (addressing
neck, back or hip pain); and for morning stiffness: i) severity of morning stiffness (BASDAI Q5), ii) duration of morning stiffness
(BASDAI Q6), iii) the combined score between severity and duration of morning stiffness (average BASDAI Q5/6). Data from
8 year-visit were used as the first time-point where all the instruments were obtained on a 0–10 numeric rating scale
(as currently used). The discriminatory capacity was assessed through the standardised mean difference (SMD) that is cal-
culated as the difference of the group means divided by the pooled SD of the group means, with a higher value reflecting
a higher discriminatory capacity. The external constructs used to compare the ability to discriminate between subgroups
of patients were: ASDAS, BASDAI (dichotomized into inactive/active disease), PGA, PhGA, fatigue, BASFI, BASMI and
mSASSS (dichotomized by the median).

Results: 98 patients were included: 71% males, mean age 54 (SD 11), with a mean symptom duration of 31 (11) years. The
mean scores for pain were 3.7 (2.3), 2.9 (2.3) and 4.6 (2.6) for spinal pain, spinal pain at night and BASDAI Q2, respectively.
The mean scores of morning stiffness were 3.7 (2.6), 3.3 (3.1) and 3.5 (2.7) for BASDAI Q5, Q6 and Q5/6, respectively. Spi-
nal pain by BASDAI Q2 and total spinal pain had higher SMDs compared to spinal night pain across all group comparisons,
with spinal pain BASDAI Q2 performing mostly slightly better (Table). Regarding morning stiffness, the severity question
(BASDAI Q5) had consistently higher SMDs across all the clinical external constructs, while duration of morning stiffness
(BASDAI Q6) performed worse.

Conclusion: Spinal pain from BASDAI Q2 and severity of morning stiffness (BASDAI Q5) are, respectively, the pain and
morning stiffness instruments that best discriminate subgroups of patients classified according to disease activity, functional
ability, fatigue or spinal mobility. The recommended ASAS COS pain instrument spinal pain BASDAI Q2, was confirmed to
discriminate best. In the case of stiffness, the ASAS COS stiffness measure (BASDAI Q5/6) performed well although slightly
less than the severity of morning stiffness (BASDAI Q5).
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Background/Purpose: Depending on leading manifestation, Spondyloarthritis (SpA) is classified as axial (axSpA) or periph-
eral SpA (pSpA). Achieving of remission/inactive disease is key goal in treatment of SpA, including pSpA. Results from recent
worldwide ASAS PerSpA study showed that nearly 10% of SpA patients were identified as having pSpA (as opposed to
other forms of SpA) by rheumatologist, but there are still no long-term observational studies focusing on outcomes including

Table. Univariable GEE analysis of association between clinical parameters and disease activity/remission.
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disease activity/remission in pSpA. The aim of this study is to investigate factors associated with disease activity and
achievement of remission over a period of up to 10 years of clinical observation in early pSpA patients.

Methods: Data from patients diagnosed with pSpA in GESPIC (with predominant peripheral manifestations, symptom dura-
tion of up to 5 years and not classified as axSpA) according to rheumatologist were used for this study. Visits were sched-
uled every 6 months for 2 years, then annually up to year 10. Clinical characteristics, examination (arthritis, enthesitis), and
activity (questionnaires and laboratory) were collected at visits. Association between parameters and disease activity/
remission [defined by Disease Activity in Psoriatic Arthritis (DAPSA), Axial SpA Disease Activity Score (ASDAS), and clinical
remission (complete absence of arthritis or enthesitis)], was analysed by generalized estimating equations (GEE).

Results: The mean age of 115 pSpA patients (51.3% male) was 37.3 ± 12.2 years, and 71 (61.7%) patients were HLA-B27
positive. Baseline DAPSA and ASDAS were 13.3 ± 8.1 and 2.4 ± 0.9. During follow up 48 (41.7%), 46 (41.7%), and
94 (81.9%) patients reached at least once DAPSA remission (DAPSA < 4), ASDAS-Inactive disease (ASDAS< 1.3), and clin-
ical remission, respectively. In univariable analyses, female sex, older age, HLA-B27 negativity, current and history of psori-
asis, steroid, csDMARDs and higher NSAID intake were associated with higher DAPSA and lower odds of remission. Similar
results were observed regarding ASDAS and clinical remission (Table). Multivariable analyses showed that history of psoria-
sis, HLA-B27 negativity, steroid intake, and higher NSAID intake were associated with higher DAPSA and ASDAS scores
(Fig A,B), while longer symptom duration, psoriasis history, steroid, TNFi and higher NSAID intake, and higher CRP were
associated with lower odds of remission (Fig C).

Conclusion: Several parameters associated with higher disease activity and absence of remission were identified. Psoriasis
and higher CRP were associated with lower odds of achieving clinical remission, while an association with drug usage is
likely a consequence of high disease activity.

Disclosure: M. Torgutalp: None; X. Peng: None; F. Proft: AbbVie, 2, 6, Amgen, 2, 6, BMS, 2, 6, Celgene, 2, 6, Eli Lilly,
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pis, 2, UCB Pharma, 2, 6.

Figure. Multivariable GEE analyses show associations between parameters and outcomes A) DAPSA, B) ASDAS, and C) Clinical remission
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Background/Purpose: Chronic inflammation is closely associated with an increased risk of cardiovascular diseases (CVD)
through the activation of the immune system and the release of inflammatory molecules like C-reactive protein (CRP). In
Spondyloarthritis (SpA), prolonged inflammation can harm the vascular system, further raising the likelihood of developing
CVD. Currently, there is a lack of tools available to identify patients who had persistent inflammation and its connection to
CVD. The aim of this study was to analyze the clinical and molecular characteristics associated with persistent inflammation
and to identify potential plasma protein biomarkers for an easy identification of patients with prolonged inflammation over the
years in SpA patients

Methods: A study involving 136 patients diagnosed with SpA was conducted. Clinical and laboratory parameters, as well as
CVD risk factors were recorded. To assess the presence of persistent inflammation, levels of CRP were retrospectively col-
lected for a period of 5 years. A patient was classified as having persistent inflammation if increased CRP levels were
detected in at 100% of the measurements taken during the preceding 5-year timeframe. Radiographs of the cervical spine,
lumbar spine, and sacroiliac joints were obtained. Lateral views of the cervical and lumbar spine were scored according to
the mSASSS index. Sacroiliitis was scored from right side and left side pelvic radiographs using the modified New York cri-
teria. The plasma levels of 92 proteins related to CVD were analyzed using proximity extension assay (PEA) technology (Olink
Target 96 CVD III panel, Cobiomic Biosciences).

Results: 36% of SpA patients had persistence of inflammation. Clinically, these patients showed higher levels of disease
activity (ASDAS), peripheral forms, structural damage (mSASSS), acute phase reactants, altered metabolic profile, activation
of complement component and higher rates of cardiometabolic comorbidities compared to non-persistent SpA patients. At
molecular level, 16 CVD-related plasma proteins were significantly associated with presence of persistence of inflammation:
MMP-9, RETN, PGLYRP-1, UPAR, PRTN-3, TR, RARRES-2, AZU-1, GP-6, TNF-R1, MPO, GDF-15, CCL-16, IL-2RA, PI3
and PDGF. The most contributing proteins to differentiate groups of SpA patients with persistent and non-persistent inflam-
mation were MMP-9, RETN, PGLYRP-1 and UPAR. The combination of these proteins could predict the presence of con-
stant persistent inflammation with an AUC=0.865. These proteins exhibit specific biological functions such as neutrophil
degranulation, immune response, leukocyte migration and apoptosis.
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Conclusion: 1) persistent inflammation over five years was associated with peripheral forms, increased disease activity and
radiographical damage in SpA patients. 2) SpA patients with persistent inflammation display a pronounced alteration in their
plasma CVD protein profile, indicating a connection between subclinical CVD risk and chronic inflammation. 3) we identified
novel biomarkers that have the potential to differentiate SpA patients with persistent inflammation, offering valuable insights
for therapeutic approaches.

Funded by ISCIII (PMP21/00119).
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Background/Purpose: There is a pathophysiological link between spondyloarthritis (SpA) and Inflammatory Bowel Disease
(IBD), so that 10% of IBD is estimated to have SpA and 10% of SpA is estimated to have IBD. Recently, Luchetti et al dem-
onstrated an increased level of bacterial translocation in cases of co-diagnosis of SpA and IBD compared to patients with
IBD alone. These data suggest that coexistence of IBD with SpA is associated with more inflammation and therefore more
active diseases. The aim of this study is to describe and to evaluate the characteristics of this population in comparison with
SpA and IBD alone.

Methods: A single-centre retrospective observational study was conducted. We included all consecutive patients followed
between 2019 and 2022 for spondyloarthritis (SpA) meeting the ASAS 2009 criteria and IBD histologically proven. For each
patient, we collected demographics, smoking, extrarticular manifestations, imaging data and the number of bDMARDs
used. We compare these patients with single diagnosis patients from the MISTIC cohort. The MISTIC cohort, a monocentric
cohort, included 2000 patients aged 18–80 years who had SpA, rheumatoid arthritis or IBD and who were regularly
followed-up. The MISTIC cohort was approved by the appropriate ethics committee and was conducted according to good
clinical practice guidelines. Fischer’s exact test was used for comparison between categorical variables and Student’s t test
for quantitative variables.

Results: A total of 62 patients with SpA/IBD, 51%male and 67% HLA B27+, were included (table). In 61% of the cases, IBD
was diagnosed first, mainly Crohn’s disease (68%), with a mean age at diagnosis of 31.1 (±15.6) years. Concerning SpA, it
was mostly axial (95%), with radiographic sacroiliitis (55%) and with a mean age at diagnosis of 36.8 (±13.4) years. Patients
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had used an average of 3 bDMARDs and 10% were treated with a combination of bDMARDs. When comparing patients
with SpA/IBD to those with a single diagnosis of SpA patients were older at diagnosis (36.8 (±13.4) VS 32.4 (±10.8) years
old; p= 0.02), had more uveitis (27% VS 18%, p= 0.08) and psoriasis (27% VS 17%, p= 0.04), were more smoker (66%
VS 44.9%; p= 0.01) but less HLA B27 positive (63% VS 80%, p= 0.002). They used more bDMARDs for the same disease
duration (2.8 (±1.7) VS 2 (±1.15); p= 0.01). When comparing patients with a co-diagnosis to those with a single diagnosis of
IBD, patients were older at diagnosis (35.7 (±12.9) VS 31.1 (±15.6) years old; p=0.05), had more uveitis (27% VS 1%,
p= 0.08) and psoriasis (27% VS 20%, p= 0.04), were more smoker (66% VS 44.9%; p= 0.01). They used more bDMARDs
for the same disease duration (2.8 (±1.7) VS 1.65 (±0.8); p= 0.01). Interstingly, patients with a codiagnosis have a higher
endoscopic severity score (HBI) at diagnosis (8.2 (±5.7) VS 2.6 (±3.1) p= 0.0006) and at last follow-up (4.2 (±3.4) VS 2.4
(±2.5); p= 0.0074).

Conclusion: The population of patients with a co-diagnosis of SpA and IBD is a more severe both on the rheumatological
and intestinal side. This population showed more frequent extraarticular manifestations and represent a cluster more difficult
to treat.

Figure: age at diagnoses according to the first diagnosis

Table : patients characteritics
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Background/Purpose: Sleep problems are prevalent in 30-70% of patients with axial Spondyloarthritis (SpA), negatively
impacting their quality of life. Poor sleep quality in these patients has been associated with reduced exercise tolerance, wors-
ened pain and fatigue, decreased functional status, and compromised response to therapy. While previous studies have

Correlation coefficients between the PSQI and demographic, clinical variables and PROs and index of disease activity, functionality, and Metric
indices
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explored the determinants of sleep problems in axial SpA patients, our study is the first in India to assess sleep quality and its
components, as well as the influence of various factors on sleep in this population.

Methods: This prospective, cross-sectional study was conducted from March 2021 to September 2022 at the Department
of Rheumatology, Indraprastha Apollo Hospital, Delhi. A total of 119 axial SpA patients participated, and sleep quality was
measured using the PSQI questionnaire. Bivariate correlations were performed to examine the relationships between sleep
quality (PSQI score) and various factors, including age, gender, disease duration, inflammatory markers, quality of life, dis-
ease activity, functionality, spinal mobility, anxiety, depression, fatigue, pain, socioeconomic status, and biological usage.
Significant variables were included in a multiple linear regression model. Additionally, univariate analysis compared baseline
variables and disease activity between patients with good sleep quality (PSQI < 5) and poor sleep quality (PSQI ≥ 5).

Results: Among the participants, 53% experienced poor sleep quality, with a mean global PSQI score of 5.54±4.03. As
many as, 73% were not receiving treatment for insomnia. Patients with poor sleep quality had significantly higher scores
across all seven dimensions of the PSQI. Sleep latency and subjective sleep quality were the most affected components,
while the use of sleep medication was the least affected. Factors associated with poor sleep quality included older age, lon-
ger disease duration, smoking, radiographic evidence of sacroiliitis, hip disease, elevated inflammatory markers, low back
pain, fatigue, high disease activity, poor functional status, increased spinal mobility limitation, anxiety, and depression (table
1). Gender, socioeconomic status, use of conventional DMARDs and biological therapy, enthesitis, and daytime sleepiness
did not significantly influence sleep quality. Multivariate analysis revealed that limitations in spinal and hip mobility (OR: 3.76
[1.53-9.24]), fatigue (OR: 1.99 [1.27-3.11]), and depression (OR: 1.63 [1.10-2.41]) were independent risk factors for poor
sleep quality.

Conclusion: Our study highlights the high prevalence of poor sleep quality in patients with axial SpA, despite limited utiliza-
tion of insomnia treatments. Emotional factors such as fatigue and depression, as well as limitations in spinal and hip mobil-
ity, were identified as contributors to sleep problems in these patients. The complex relationship between sleep quality,
emotional disorders, and disease activity underscores the importance of a multidisciplinary approach to managing axial SpA.

Disclosure: S. Budumuru: None; R. Handa: None; S. Upadhyaya: None; S. Gupta: None; M. Shah: None; M. Shah:
None; A. Aggarwal: None.
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Background/Purpose: The term "Difficult-to-Treat" (D2T) defines those patients who remain active despite having under-
gone various treatments within the established recommendations. This concept is defined by EULAR for rheumatoid arthritis
(RA)1, and is yet to be presented in axial spondyloarthritis (ax-SpA) by the ASAS group, although it is proposed by some
studies as those who require three or more biological drugs2.
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Our objectives are to determine the prevalence of D2T-ax-SpA in our Spondyloarthritis hospital registry cohort and to deter-
mine predictive factors prior to first b/ts DMARD in D2T-ax-SpA patients.

Methods: Single-center, retrospective study using a longitudinal cohort of patients with ax-SpA from a third level hospital
registry in Cataluña who met the criteria for axial spondyloarthritis according to ASAS, from January 2000 to September
2022 and had a follow-up of more than 6 months with valid baseline information.

Sociodemographic, clinical, radiographic and treatment variables were collected. Patients in our study were classified as
D2T according to a series of variables to achieve the most specific definition (Table 1). The comparator group included
patients with axial spondyloarthritis with use of at least one b/tsDMARDs and who did not meet our D2T criteria.

For the bivariate analysis, the categorical variables were analyzed using the chi-square test and Fisher’s test, the quantitative
variables through the student’s t test and U Mann Whitney.

For the multivariate analysis, we used logistic regression using imputations of missing values through a multiple imputation
by chained equations.

Results: Five hundred and ten patients met the ASAS criteria for the diagnosis of AxSpA, 161 of whom had received treat-
ment with at least one ts/bDMARD. Thirty-four (21.12%) met our definition of D2T, of which 55.9% were men, mean age
59.82 years (+/- 10.13).

No significant differences were found in the presence of comorbidities such as arterial hypertension, hyperlipidemia, diabe-
tes mellitus, ischemic heart disease, and cerebrovascular disease. Nor in disease activity index or clinical manifestations
such as uveitis, inflammatory bowel disease, enthesitis, arthritis, dactylitis. These results are summarized in Table 2.

Female sex (p= 0.0083), presence of psoriasis (p= 0.0007), onset as psoriatic axial spondyloarthritis (p= 0.0096) were found
as risk factors for D2T AxSpA (Table 2). These findings were confirmed in the multivariate analysis (Table 3).

We also found a tendency to greater cervical involvement (SASSSmCC p= 0.025; BASRI CC p= 0.069; FLECHE p= 0.061),
and being an active smoker in these patients, although this could not be demonstrated in the multivariate analysis.
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Conclusion: Female sex, presence of psoriasis, onset as psoriatic axial spondyloarthritis prior to bDMARD seem to act as
risk factors for D2T AxSpA.

References: 1.Nagy G, Roodenrijs NMT, Welsing PM, et al. (2021) EULAR definition of difficult-to-treat rheumatoid arthritis.
Ann Rheum Dis 80 (1):31-5 2. Wendling D, Verhoeven F, Prati C (2022) Is the Difficult-to-Treat (D2T) concept applicable to
axial spondyloarthritis? Joint Bone Spine 90 (3):105512
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Background/Purpose: The cross-sectional REGISPONSER study was conducted in 2004 in 31 centers from Spain,
including a total of 2367 patients who met the European Spondyloarthropathy Study Group (ESSG) criteria for Spondyloar-
thritis (SpA). To date, the evolution/progression of SpA is not clearly defined due to the significant heterogeneity in the clinical
profiles of patients and the challenges of conducting long-term prospective studies. Therefore, in this REGISPON-3 study,
patients who participated in REGISPONSER from 8 out the 31 centers were reevaluated in a single visit 17 years after their
initial assessment in REGISPONSER. The objective of this study is to describe, 17 years later, the confirmation or not of the
initial diagnosis, clinical and radiographic evolution/progression, treatments used, and disease burden of these patients.

Methods: This is a longitudinal and multicenter study in which the REGISPONSER dataset has been combined with the
REGISPON-3 data. In a single face-to-face visit, the following is carried out: a) interview with the patient; b) physical exami-
nation; c) plain X-ray of the spine, sacroiliac and hip; d) blood sample. Firstly, a descriptive analysis has been carried out to
evaluate the change in the diagnosis of the patients 17 years later. The different treatments used in REGISPONSER and
subsequently in REGISPON-3 have been described. Among the deceased patients, the different causes of death and diag-
noses have been analysed. Finally, the average age of death has been calculated. The study was carried out in accordance
with the Good Clinical Practice guidelines and after approval of the Ethics Committee in each center.

Results: From the total patients evaluated in REGISPONSER in the 8 participating centers (n=1151), we were able to recruit
437 patients (37.9%), of whom 339 were alive and 83 deceased. Table 1 shows the description of the REGISPONSER diag-
noses and how they have changed 17 years later. Interestingly, among the 59 patients with undifferentiated SpA,

Table 1: Description of the evolution of the diagnosis of spondyloarthritis over 17 years from REGISPONSER I-II to REGISPON-3
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37 developed r-axSpA, 9 nr-axSpA and 4 finally did not have SpA. Table 2 shows the treatments used in REGISPONSER
and later in REGISPON-3. In general, the use of biologics increased after 17 years in the REGISPON-3 study. Among the
83 patients who died, the most frequent causes were infection (29.3%), cardiovascular (CV) events (24%), and cancer
(22.7%). The mean age of death was 72.6 (10.1) years. The most frequent diagnoses of deceased patients were axial
SpA (AxSpA) (69.1%), psoriatic arthritis (PsA) (19.8%) and axial PsA (AxPsA) (4.9%).

Conclusion: This study shows the preliminary results of the REGISPON-3 project. It has been observed that over the years
some diagnoses changed and there are even patients whose diagnosis is not confirmed. The treatments have also evolved
with a greater use and a greater variety of biological treatments, which has allowed to improve the prognosis of the disease.
Finally, the causes of death in SpA have been studied, being infection, CV events and cancer the most frequent causes.

Funding: This work was supported by grants from the Spanish Institute of Health Carlos III (PMP21/00119 and RICOR-
RD21/0002/0033).
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None; L. Berbel Arcobé: None; X. Juanola Roura: None; M. Arévalo Salaet: None; M. Moreno: None;
R. Almod�ovar Gonz�alez: None; C. Pijoan Moratalla: None; M. Valero Exp�osito: None; V. García García: None;
B. Joven Ib�añez: None; M. Moreno Ramos: None; E. Ornilla Laraudogoitia: None; A. Escudero Contreras: None;
E. Collantes Estévez: None; C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Janssen, 6, MSD, 6, Novartis, 2, 5,
6, UCB Pharma, 2, 5, 6.
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Table 2: Description of the different treatments used in REGISPONSER y REGISPON-3

4391



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Diagnosis, Manifestations, & Outcomes Poster III: SpA
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: The definition for early spondyloarthritis (SpA) implies the correct identification of the initial symptom
of SpA. There is currently no consensus on whether only musculoskeletal manifestations (MM) or also extra-MM (EMM)
should be considered as the onset of SpA.

Objectives: a) To describe the initial symptom (either MM or EMM) in the different SpA subtypes; b) to describe the initial
symptom stratified by the clinical diagnosis and by the presence of HLA-B27; c) to analyze the clinical factors associated
with different forms of initiation.

Methods: Observational, cross-sectional and multicenter study, including patients with a diagnosis of SpA (Ankylosing
Spondylitis (AS), AS associated with Psoriasis (AS-Pso), AS associated with Inflammatory Bowel Disease (AS-IBD), Psoriatic
Arthritis (PsA), Reactive Arthritis (ReA), Juvenile Spa (Juv-SpA), Arthritis associated with IBD (A-IBD) and undifferentiated
SpA (u-SpA)) from REGISPONSER and RESPONDIA registries. Investigators responses to the question "Indicate the first
sign or symptom attributable to the disease" have been recorded. The date of appearance of each MM and EMM feature
was collected, allowing to determine the first symptom(s) in each patient. Differences in the first symptom across diagnosis
and between HLA-B27 carriers were compared using the chi-square test. Finally, factors associated with the most prevalent
initial symptom were evaluated.

Results: A total of 4411 patients were included. AS (54.9%), PsA (18.7%) and uSpA (11.1%) were the most prevalent diag-
nosis. In the overall population, low back pain (60.3%) was the most prevalent initial symptom followed by buttock pain
(35.3%) and lower limbs arthritis (39.9%). The percentage of patients who started the disease with each symptom according
to the diagnosis is represented in Figure 1.

Figure 1: Description of the first symptoms according to the SpA diagnosis.
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In AS patients, the absence of HLA-B27 lead to an increment in the probability of initiating the disease with cervical pain
(25.6% vs. 15.5%), enthesitis (18.8% vs. 12.4%) and coxitis (15.7% vs. 8.4%) in comparison with HLA-B27 positives. In
PsA, the initiation with upper limb arthritis (61% vs. 38.4%) and psoriasis (62.1% vs. 37%) was more prevalent in HLA-
B27 negatives, while the initiation with low back pain (22.1% vs. 38.4%) and buttock pain 13.6% vs. 28.8%) was more prev-
alent in HLA-B27 positives. In AS-Pso, the absence of HLA-B27 was more frequently associated with peripheral features
and psoriasis as first symptom.

In the whole population, factors associated with cervical pain vs. low back pain as first symptom were cutaneous psoriasis,
negative HLA-B27 and peripheral involvement (arthritis, enthesitis and dactylitis). On the other hand, factors associated with
upper limbs arthritis vs. lower limbs arthritis as first symptom were female gender, cutaneous psoriasis, HLA-B27 negative
and absence of axial symptoms.

Conclusion: In this SpA population, the most prevalent initial symptoms were musculoskeletal, with differences across
diagnosis and depending on the presence of HLA-B27 antigen. In AS patients the absence of the HLA-B27 seems to be
associated with cervicalgia and peripheral involvement as first symptom, while in PsA it was associated with upper limbs
involvement as initial symptom.

Disclosure: M. Puche Larrubia: None; L. Ladehesa Pineda: None; P. Font Ugalde: None; A. Escudero Contreras:
None; J. V�azquez Mellado: None; E. Collantes Estévez: None; C. L�opez Medina: AbbVie, 5, 6, Eli Lilly, 2, 5, 6, Jans-
sen, 6, MSD, 6, Novartis, 2, 5, 6, UCB Pharma, 2, 5, 6.
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Background/Purpose: Smoking has been associated with higher disease activity, poorer treatment response, and drug
retention rate among psoriatic arthritis (PsA) patients treated with Tumor Necrosis Factor inhibitors. However, few studies
have investigated the impact of smoking on secukinumab (an IL17A inhibitor) treatment outcomes. In this study, we there-
fore aimed to investigate the association between smoking status and 12-month secukinumab retention rate in patients with
PsA treated in routine care.

Methods: Patients with PsA, initiating secukinumab between January 1st, 2015 and December 31st, 2020, with available
smoking data were identified in 10 European registries participating in the European Spondyloarthritis Research Collabora-
tion Network (EuroSpA RCN). Patients were stratified according to their smoking status (never/former/current) at treatment
start (baseline). Kaplan-Meier estimation with log-rank tests and Cox regression with hazard ratios (HR) were performed to
assess and compare 12-month secukinumab retention rates. Three regression models were assessed: Model A) unad-
justed analyses, Model B) adjusted for baseline age and gender and Model C) further adjusted for registry, time since

Table 1 Baseline characteristics of never, former, and current smokers.
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Figure 1 Kaplan-Meier curves of 12-months secukinumab retention rates in PsA patients according to smoking status (Log-rank test, p=0.039).

Figure 2 Secukinumab retention rates at 12-months according to smoking status. Forest plots of Cox regression analyses.
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diagnosis, and line of treatment with biologic/targeted disease-modifying antirheumatic drugs(b/tsDMARD). Missing base-
line covariates were imputed using multiple imputation with chained equations.

Results: Of 2,325 patients starting secukinumab treatment, 1,684 had available data on smoking status and were included.
At baseline, never smokers compared to former and current smokers were older and scored higher in Disease Activity index
for PSoriatic Arthritis in 28 joints (DAPSA28), C-reactive protein (CRP), and Physician Global Assessment, table 1. The
12-month retention rates were 77%, 72% and 71% among never, former, and current smokers, respectively, figure 1. For
both former and current smokers, the hazard rates of withdrawal were significantly higher compared to never smokers in
unadjusted, and in age and gender-adjusted analyses, figure 2. A similar trend was found in the fully adjusted Model C
(HR 1.15 (95% confidence interval 0.90-1.48) and HR 1.18 (0.91-1.53), respectively), figure 2.

Conclusion: In PsA, current and former smokers, who initiate secukinumab treatment appear at increased risk of withdraw-
ing therapy within 12 months as compared to never smokers. Studies of effectiveness should include smoking status, and
further studies are needed to investigate if smoking cessation improves treatment outcomes.

Disclosure: Z. Faizy Ahmadzay: Novartis, 5; S. Georgiadis: Novartis, 5; M. Pons: Novartis, 5; M. Hetland: AbbVie/
Abbott, 1, 5, Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of Danbio registry, Eli Lilly, 5, MEDAC, 6, Novartis, 5, Pfi-
zer, 5, 6, Sandoz, 5, 6; B. Glintborg: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, Sandoz, 5; J. Heberg: Novartis,
5; S. Nysom Christiansen: Novartis, 5, 6; S. Horskjær Rasmussen: Novartis, 5; A. Loft: Ucb, 1, 6, 12, Congress par-
ticipation; I. Castrejon: None; L. Otero-Valera: None; J. Zavada: None; K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6, Bristol-
Myers Squibb(BMS), 2, 6, Egis, 2, 6, MSD, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6; H. Relas: None; L. Kuusalo: None;
B. Moeller: None; M. Nissen: AbbVie/Abbott, 2, Eli Lilly, 2, 12, Involved in Clinical Trial, Janssen, 2, Novartis, 6, 12,
research funding paid to institution, Pfizer, 6, UCB, 2, 12, funding support to attend EULAR 2023, paid to institution;
Z. Rotar: None; K. Perdan Pirkmajer: None; D. Santos Oliveira: None; A. Cruz-Machado: None; B. Michelsen:
Novartis, 5; E. Kristianslund: None; B. Gudbjornsson: Nordic-Pharma, 6, Novartis, 2, 6; G. Grondal: None; K. Laas:
None; P. Hellamand: Novartis, 12, Research grant to employer (not to me); I. Sari: None; D. Di Giuseppe: None;
M. Østergaard: AbbVie, 2, 5, 6, Amgen, 5, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Celgene,
2, 5, 6, Eli Lilly, 2, 6, Galapagos, 2, 6, Gilead, 2, 6, Hospira, 2, 6, Janssen, 2, 6, MEDAC, 6, Merck, 2, 5, 6, Novartis,
2, 5, 6, Novo Nordisk, 2, 6, Orion, 2, 6, Pfizer, 2, 6, Regeneron, 2, 6, Roche, 2, 6, Sandoz, 2, 6, Sanofi, 2, 6, UCB, 2, 6;
L. Ørnbjerg: Novartis, 5.
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Background/Purpose: Guselkumab (GUS), a fully human IL-23p19 subunit inhibitor, was shown to reduce mean changes
in radiographic progression vs placebo (PBO) by week (W)24 and to be associated with low rates of radiographic progres-
sion through W100 among GUS-treated patients (pts) with PsA, irrespective of dosing regimen (every [Q] 4W or Q8W). Fur-
thermore, earlier clinical response predicted improved long-term radiographic outcome in GUS-treated pts with active PsA.
The recently developed 3 Visual Analogue Scale (3VAS) and 4VAS scores are the first short multidimensional composite
measures specifically for use in PsA routine clinical care. Here we determined whether early improvement in 3VAS/4VAS
predicts radiographic change through W100.

Methods: DISCOVER-2 included bio-naive pts with active PsA (≥5 swollen and ≥5 tender joint counts [SJC/TJC]; CRP
≥0.6 mg/dL) randomized (1:1:1) to GUS 100 mg Q4W; GUS 100 mg at W0, W4, then Q8W; or PBO with crossover to
GUS 100 mg Q4W at W24. In the current analysis, only pts randomized to GUS (Q4W and Q8W) were included
(N=493). Response at W8 was defined as achievement of low disease activity (LDA) in 3VAS (≤3.4), 4VAS (≤3.5), rou-
tine assessment of pt index data 3 (RAPID3; ≤6), Disease Activity in PsA (DAPSA; ≤14), and PsA Disease Activity
Score (PASDAS; ≤3.2). Association of W8 response with change from baseline (BL) to W100 in total PsA-modified
van der Heijde-Sharp (vdH-S) score was assessed with the independent samples t-test and generalized linear models
adjusting for known BL determinants of radiographic progression (vdH-S score, age, gender, and CRP). Pairwise cor-
relations and agreement in LDA classification between the endpoints were assessed with Pearson’s correlation coeffi-
cient and the kappa statistic, respectively.

Mean Change in Total PsA-Modified vdH-S Score from BL to W100 by Achievement of LDA in Outcomes of Interest
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Results: Among GUS-treated pts not meeting the respective endpoints at BL, 32.9%, 31.6%, 12.4%, 17.8%, and 10.8%
achieved LDA in 3VAS, 4VAS, RAPID3, DAPSA, and PASDAS, respectively, at W8. LDA achievement in 3VAS (0.86 vs
2.15, p=0.03), RAPID3 LDA (0.74 vs 1.80, p=0.049), DAPSA LDA (-0.05 vs 2.08, p< 0.001), and PASDAS LDA (0.58 vs
1.87, p=0.006) at W8 were associated with significantly less radiographic progression through W100 (Figure). For 4VAS,
achievement of remission (≤2.1; 0.71 vs 1.84, p=0.045), but not LDA (1.12 vs 2.01, p=0.142), was also associated with
improved radiographic outcome. In multivariate analyses, improved response to GUS treatment at W8 in all endpoints
assessed was associated with numerically less radiographic progression through W100. At W8, 3VAS and 4VAS showed
strong correlations with RAPID3 (r3VAS=0.787; r4VAS=0.877) and PASDAS (r3VAS=0.795; r4VAS=0.790) and moderate corre-
lations with DAPSA (r3VAS=0.466; r4VAS=0.524), whereas fair to moderate agreement (kappa range: 0.325-0.545) in LDA
classification was noted.

Conclusion: Approximately one-third of GUS-treated pts achieved early response (W8 LDA) in 3VAS/4VAS, which was
associated with reduced rates of radiographic change, as was early response in the other outcomes assessed. These
results suggest that, in addition to their usefulness in assessing disease activity in routine clinical care, 3VAS and 4VAS,
the former being more sensitive, may predict long-term radiographic changes.
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son, 11; M. Shawi: Immunology Global Medical Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson,
3, Johnson & Johnson, 11; M. Sharaf: Janssen, 3, Johnson & Johnson, 11; P. Nash: AbbVie, 5, 6, Bristol Myers
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Background/Purpose: In patients with mono/oligoarticular psoriatic arthritis (PsA), swelling or tenderness of specific joints
can be associated with poorer patient-reported outcomes (PROs) and physician global assessment1. We hypothesize that
location of affected entheseal points may also have differential impact on PROs or time to enthesitis resolution with guselk-
umab (GUS). The objectives of this post-hoc analysis were: (1) to describe the distribution of affected entheseal points in
patients with active polyarticular PsA; (2) to evaluate the impact of anatomical location of enthesitis and Leeds enthesitis
index (LEI) score on patient-reported pain (PtP), patient global assessment (PtGA), and functional status; and (3) to compare
the time to resolution of each entheseal point following treatment with GUS.

Methods: This post-hoc analysis used pooled data from adults with active PsA, despite standard therapies, from the
DISCOVER-1 and DISCOVER-2 studies who were randomized to GUS 100 mg every 4 weeks (Q4W) or at W0, W4, then
Q8W. Only patients with baseline enthesitis were included (N=473). Proportions of patients with enthesitis were determined
for each entheseal point assessed by LEI score. Longitudinal impact of LEI score and location of individual entheseal points
on PtP, PtGA, and health assessment questionnaire disability index (HAQ-DI), upon adjusting for potential confounders (age,
sex, body mass index, prior use of tumor necrosis factor inhibitors, baseline PsA duration, swollen joint count, tender joint
count), was assessed with mixed models for repeated measures through W52. Time to resolution of enthesitis at each ana-
tomical location was assessed with Kaplan-Meier survival analysis.

Results: Approximately half (49.5%) of GUS-randomized patients with baseline enthesitis had an LEI score of 1 or 2. The
most commonly affected entheseal point was Achilles tendon insertion among both patients with baseline enthesitis and
patients with an LEI score of 1 or 2. Through W52, higher baseline LEI score was associated with increased PtP, PtGA,
and HAQ-DI scores (Table). Of the individual entheseal points assessed, enthesitis of Achilles tendon insertion had the
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greatest impact on all PROs and enthesitis of medial femoral condyle the least. Following GUS treatment, median time to
enthesitis resolution was W8 for each of the three anatomical locations assessed by the LEI (Figure).

Conclusion: In this population of patients with active polyarticular PsA, Achilles tendon insertion was the most commonly
affected entheseal point and more highly associated with worse PtP, PtGA, and functional status. GUS treatment was asso-
ciated with rapid enthesitis resolution, including resolution of Achilles enthesitis.

References: 1. Ayan G. Int J Rheum Dis. 2020;23(8):1094-9.
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Background/Purpose: Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A, has shown superior efficacy to 16 weeks (wks) vs placebo (PBO) and tolerability in patients (pts) with active PsA in
the phase 3 BE OPTIMAL and BE COMPLETE studies.1,2 Efficacy of BKZ to 52 wks has also been demonstrated in the

Table. BKZ efficacy at Weeks 16 and 52 [NRI and MI]
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BE OPTIMAL study in biologic-naïve pts with PsA.3 Here, the efficacy and safety of BKZ treatment in pts with active PsA and
prior inadequate response or intolerance to TNF inhibitors (TNFi-IR) are reported up to Wk 52 in the BE COMPLETE study.

Methods: BE COMPLETE (NCT03896581) included a 16-wk double-blind, PBO-controlled period. Wk 16 completers were
eligible for entry into BE VITAL (NCT04009499; open-label extension). Pts were randomized 2:1 to subcutaneous BKZ
160 mg every 4 wks or PBO. At Wk 16, PBO pts switched to BKZ (PBO/BKZ; received 36 wks of BKZ treatment up to
Wk 52). BE VITAL included pts from BE OPTIMAL and BE COMPLETE; data here are for pts randomized at baseline
(BL [Wk 0]) of BE COMPLETE only, up to 52 wks. Efficacy data are reported as observed case (OC) or using non‑responder
imputation (NRI; binary) or multiple imputation (MI; continuous). The number of treatment-emergent adverse events (TEAEs)
to Wk 52 are reported for pts who received ≥1 dose of BKZ.

Results: 388/400 (97.0%) pts completed Wk 16; 377 (94.3%) entered BE VITAL and 347 (86.8%) completed Wk 52.
Improved joint and skin efficacy responses with BKZ treatment were sustained from Wk 16 to Wk 52 (Table). At Wk
52, 138/267 (51.7%) of BKZ and 54/133 (40.6%) of PBO/BKZ pts achieved ACR50 (Figure 1). Improvements from BL in
all ACR components were seen at Wk 16 and sustained to Wk 52 in BKZ-treated pts (Figure 2). In pts with BL psoriasis
(≥3% body surface area), 116/176 (65.9%) of BKZ and 53/88 (60.2%) of PBO/BKZ pts achieved complete skin clearance
(Psoriasis Area Severity Index [PASI]100) at Wk 52. At Wk 52, 126/267 (47.2%) of BKZ and 44/133 (33.1%) of PBO/BKZ
pts achieved minimal disease activity (MDA; Figure 1). To Wk 52, 243/388 (62.6%) pts had ≥1 TEAE whilst receiving BKZ
(exposure-adjusted incidence rate per 100 pt-years [EAIR/100 PY]: 126.0); 23 (5.9%) pts reported a serious TEAE
(7.0/100 PY). Malignancies (excluding nonmelanoma skin cancers) were reported by 2 (0.7%) pts receiving BKZ (0.77/100
PY). Candida infections were reported by 25 (6.4%) pts receiving BKZ (7.7/100 PY); all were reported as mild or moderate
by investigators and none were systemic. Two cases of oral candidiasis led to study discontinuation. There was one death
(sudden death; pt with history of cardiac events), two adjudicated major adverse cardiac events and no definite or probable
adjudicated inflammatory bowel disease.

Figure 1. ACR50, PASI100 and MDA responses over time up to Week 52 [NRI and OC]
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Conclusion: In pts with PsA and TNFi-IR, BKZ demonstrated sustained clinical efficacy fromWk 16 up to Wk 52. The safety
profile was consistent with previous reports.1–3

References: 1. McInnes IB. Lancet 2023; 401(25–37); 2. Merola JF. Lancet 2023; 401(38–48); 3. Ritchlin C. Arthritis
Rheumatol 2022;74(S9).
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Background/Purpose: Nail psoriasis (PsO) is a strong predictor for the development of psoriatic arthritis (PsA) and has
been reported in 63–83% of patients with PsA1. Psoriatic nails are linked to arthritis in the adjacent distal interphalangeal joint
(DIP) of fingers or interphalangeal joint of thumbs2, and both can lead to severe functional impairment. In the SPIRIT-H2H
study of adults with PsA, 354 of 566 participants had nail PsO and adjacent joint disease in at least one digit at baseline3-4.
At the group level, SPIRIT-H2H patients treated with ixekizumab (IXE) achieved significantly greater improvements in nail
PsO compared to those treated with adalimumab (ADA)5. This analysis aimed to assess the treatment effects of IXE and
ADA at the individual digit level among patients with PsA, nail PsO, and adjacent joint disease.

Methods: This post hoc analysis included 354 patients from SPIRIT-H2H (NCT03151551) treated with either IXE (N=186) or
ADA (N=168) who had nail PsO (Nail Psoriasis Severity Index (NAPSI) total score >0) and adjacent joint disease (tenderness
and/or swelling) in at least one digit at baseline. Treatment effects were assessed for each individual finger unit displaying nail
PsO and adjacent joint disease; here, finger unit defines the nail and adjacent joint of an individual digit; adjacent joint refers
to the DIP of fingers or the interphalangeal joint of thumbs. Nail PsO was measured using NAPSI in the fingers only. Joint
involvement was measured by tender/swollen joint count scores (TJC68/SJC66). Patients were evaluated for both nail
and joint involvement at baseline and Weeks 12, 16, 24, 32, 40, and 52. Proportions of finger units with resolution of nail
PsO, and proportions of finger units with resolution of adjacent joint disease were analyzed using Chi-square tests. Non-
responder imputation was used to handle missing data.
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Results: There were 1309 (IXE=639, ADA=670) finger units affected by nail and adjacent joint disease at baseline (Table 1).
Resolution of psoriatic nail disease (Figure 1A) and resolution of adjacent tenderness and/or swelling (Figure 1B) of the finger
unit was significantly higher with IXE vs ADA at all post-baseline assessments over 52 weeks. Joint tenderness was resolved
in a significantly larger proportion of IXE-treated finger units vs ADA at all post-baseline assessments over 52 weeks
(Figure 2A). Joint swelling was resolved in a larger proportion of IXE-treated finger units vs ADA, and these differences
reached statistical significance at all visits except Week 16 and Week 40 (Figure 2B). The tenderness and/or swelling of
the finger unit resolved more rapidly than the adjacent nail disease (Figure 1).
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Conclusion: IXE treatment showed a significant advantage over ADA in resolving nail PsO, joint tenderness, and joint swell-
ing among the finger units with nail and adjacent joint disease of patients with PsA.
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Background/Purpose: Monoclonal antibodies (mAbs) targeting the interleukin (IL)-23p19 subunit are effective in treating
psoriatic disease; however, their molecular attributes may translate to differences in clinical efficacy. Guselkumab (GUS) is
a fully human anti-IL-23p19 subunit IgG1 mAb with a native Fc region, whereas risankizumab (RZB) is a humanized anti-
IL-23p19 subunit IgG1 mAb with a mutated Fc region. Binding of mAbs to Fcγ receptors (FcγRs) is of particular interest,
because FcγRI (CD64)+ IL-23–producing myeloid cells are increased within inflamed tissue of patients with psoriatic disease.
Furthermore, in psoriatic arthritis, joint disease activity is positively correlated with the frequency of peripheral CD64+ mono-
cytes. Here, in vitro functional characteristics of the antigen-binding and Fc regions of GUS and RZB, as well as implications
of CD64 binding for mAb function and IL-23 neutralization, were explored.

Methods: IL-23 binding affinity of GUS and RZB was evaluated using a kinetic exclusion assay. Cellular potency was mea-
sured by mAb impact on IL-23–induced STAT3 phosphorylation in human peripheral blood mononuclear cells. Binding of
GUS and RZB to FcγRs was assessed in cells transfected with individual FcγRs. Primary human monocytes differentiated
into an inflammatory state were utilized in flow cytometry assays to assess GUS and RZB binding to CD64 and capture of
locally produced endogenous IL-23. Cellular activation following mAb binding to CD64 on inflammatory monocytes was
assessed using a 41-plex cytokine bead assay. Internalization of IL-23, GUS, and RZB within CD64+ macrophages was
assessed using live cell confocal imaging.

Results: GUS and RZB displayed comparable picomolar binding affinity for IL-23 and similar high potency for inhibiting IL-
23–induced STAT3 phosphorylation. GUS showed the strongest binding to CD64 versus other FcγRs; RZB had negligible
binding to any FcγR. GUS, but not RZB, showed dose-dependent Fc-mediated binding to CD64 on inflammatory mono-
cytes, and CD64-bound GUS was able to capture endogenous IL-23 secreted from the same cells. GUS binding to CD64
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on inflammatory monocytes did not induce or enhance cytokine production. GUS, but not RZB, bound to the cell surface of
CD64+ macrophages and mediated internalization of IL-23 to low pH intracellular compartments.

Conclusion: Compared with RZB, GUS has unique attributes that allow it to simultaneously bind CD64+ myeloid cells via its
native Fc region and neutralize IL-23 with high affinity and potency. These data suggest a potential mechanistic benefit
through enrichment of GUS within inflamed tissue of patients with psoriatic disease, where CD64+ IL-23–producing myeloid
cells are increased, enabling potent neutralization of IL-23 at its source and removal of IL-23 from inflamed tissue via
internalization.
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Neutrophil Levels Associate with Early Improvement in Spinal Pain and
Week 24Multi-Domain Disease Control During Guselkumab Treatment in
Active Psoriatic Arthritis: Post Hoc Pooled Analyses of Two Phase
3 Randomized Controlled Trials
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Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Treatment: SpA Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Neutrophils have potential pathogenic roles in chronic inflammatory diseases (e.g., neutrophilic
cutaneous microabscesses in psoriasis, and neutrophils in the synovial fluid/tissue in PsA and early sacroiliac joint biopsies
in ankylosing spondylitis [AS]).1 An amplification mechanism involving neutrophilic IL-23 production, as part of the T-cell-
neutrophil axis, has been theorized to associate with rapid-onset action of IL-23 pathway inhibition seen in some pts.2In
these post hoc analyses of the Phase 3 DISCOVER-1&2 studies, we explored relationships between blood neutrophils
and clinical outcomes during treatment with the fully human IL-23p19-subunit inhibitor guselkumab (GUS).
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Methods: Adults in DISCOVER-1&2 (90% bio-naive) with active PsA were randomized 1:1:1 to GUS 100 mg every 4weeks
(Q4W); GUS 100 mg at W0, W4, Q8W; or placebo (PBO). GUS effect (vs PBO) on early (W4) neutrophil (assessed as abso-
lute count and neutrophil-to-lymphocyte ratio [NLR]) reduction was assessed using mixed models adjusting for potential
confounders. In GUS patients (pts), associations between early (W4) neutrophil reduction and W24 achievement of 20%
improvement in Bath AS Disease Activity Index (BASDAI20), ACR50, PsA Disease Activity Score (PASDAS) low/very low dis-
ease activity (LDA/VLDA), and enthesitis or dactylitis resolution were assessed with multivariate logistic regression. Associa-
tions between BL neutrophils and early clinical improvements (1st timepoint assessed) in swollen/tender joint counts
(SJC/TJC at W4); skin visual analogue scale (VAS at W8); Leeds enthesitis index (LEI at W4); dactylitis severity score (DSS
at W4); and spinal pain, BASDAI, and ASDAS in pts with axial involvement (axPsA; all at W8) were assessed in GUS pts using
multivariate mixed models.

Results: GUS significantly reduced neutrophils (absolute count and NLR) vs PBO as early as W4 (Figure 1). Early
(W4) reductions in neutrophils with GUS were associated with significantly higher odds of achieving BASDAI20; ACR50;
PASDAS LDA/VLDA; and dactylitis, but not enthesitis, resolution at W24 (Table).However, no associations were observed
between BL neutrophils in GUS-treated pts and early improvements in SJC, TJC, skin VAS, LEI, or DSS (Figure 2A); lower
BL neutrophil levels, conversely, were associated with a significantly greater improvement in spinal pain, and numerically
greater improvements in BASDAI and ASDAS, at W8 in axPsA pts (Figure 2B).

Conclusion: GUS rapidly (W4) reduced neutrophil levels, which in turn associated with greater likelihood of W24 achieve-
ment of important measures of disease control across PsA domains, e.g., ACR50, PASDAS LDA/VLDA, and dactylitis.
The association between lower BL neutrophil levels and greater W8 improvement in spinal pain, but not with peripheral
PsA domains, with GUS may signal a potential role of neutrophil reduction in mediating rapid improvements in axial symp-
toms and suggests a more impactful role for neutrophils in driving axial over peripheral symptoms. Such relationships thus
require further study.
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Background/Purpose: The PsA core domain set developed by the Outcome Measures in Rheumatology working group
includes musculoskeletal disease, fatigue, physical function, and structural damage, of which arthritis activity, pain, and
fatigue were identified as essential by both patients (Pts) and physicians (Phs).1-2 Assessing agreement between Pt and
Ph global assessments (GA) may provide valuable insight into differential importance of specific PsA manifestations to Pts
vs Phs. Although previous studies have assessed Pt/Ph disagreement, they have not evaluated potential variation over
time.3 This study assessed the agreement of PtGA and PhGA through week (W) 24 and identified factors driving disagree-
ment between PtGA and PhGA using pooled data (N=1120) from the phase 3 DISCOVER (D)1 & 2 studies of the fully human
IL-23p19 subunit inhibitor, guselkumab (GUS).
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Methods: Pts with active PsA despite standard therapies (D1: ≥3 swollen/tender joint counts [SJC/TJC], CRP ≥0.3 mg/dL,
�30% with prior TNF inhibitors [TNFi]; D2: ≥5 SJC/TJC, CRP ≥0.6 mg/dL, biologic-naïve) were randomized 1:1:1 to GUS
100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, Q8W; or placebo. Pt/Ph agreement was defined as a difference
of -15< PhGA-PtGA< 15. Determinants of PhGA exceeding PtGA by ≥15 (PhGA >PtGA) and PtGA exceeding PhGA by
≥15 (PtGA >PhGA) among Pts with PtGA/PhGA disagreement were assessed with the same logistic regression model con-
sidering Pt demographics, disease characteristics, and Pt-reported outcomes (PROs). The effect of GUS on disease param-
eters identified as determinants of PtGA vs PhGA disagreement was assessed with repeated measures mixed models
adjusting for treatment group, baseline (BL) levels, prior TNFi use, and BL DMARD use.

Results: At BL, mean (SD) SJC=11.5 (7.4), TJC=20.6 (13.3), Functional Assessment of Chronic Illness Therapy (FACIT)-
Fatigue score=29.9 (10.0), PtGA=66.9 (19.9), and PhGA=64.8 (15.9) were consistent with moderate to high disease activity.
Agreement between PtGA and PhGA was seen in most instances (61.2%); 23.2% of cases were characterized by PtGA
>PhGA and 15.7% by PhGA >PtGA. The proportion of Pts with PtGA >PhGA increased to 39.1% at W24, while that with
PhGA >PtGA decreased to 11.2%. The main determinant of PtGA >PhGA was higher Pt Pain (all time points); additional fac-
tors included worse physical health-related quality of life at BL and worse fatigue at W24 (Table). Conversely, Phs empha-
sized objective disease measures, namely higher SJC (all time points) and TJC (W8 to W24), and elevated CRP (BL to
W16). GUS treatment was associated with prompt and sustained significant improvements in all identified determinants,
including those driving PtGA >PhGA (Figure).

Conclusion: PtGA and PhGA were aligned in most encounters. PtGA >PhGA disagreement was driven by pain, fatigue, and
physical health being weighed more by Pts than Phs. These findings have important implications in shared decision making
and highlight the need to prioritize treatments addressing the full spectrum of PsA symptoms, including PROs.
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Background/Purpose: Approximately 30 to 40% of patients are primary non-responders, and the response rate declines
after each successive biological therapy. The primary aim is to determine if cell type-specific transcriptomic data obtained
at baseline can predict response to biologics at three months.

Methods: Ethics approval was obtained, and all patients consented to participate. Consecutive patients initiating TNFi or IL-
17Ai therapy were assessed using a standardized protocol before initiation of biologic therapy and three months after treat-
ment initiation. Responders were defined as patients with low DAPSA disease activity (≤14). CD8+ T cells were super para-
magnetically isolated from PBMCs with Dynabeads (TM) CD8 kit (Cat#11147D). Total RNA was extracted from the CD8+
cells using Lexogen’s Split RNA Kit (Cat#008.48). Libraries were pooled and sequenced on the NovaSeq 6000 for 2 x
150bp reads. STAR (v 2.6) package was used to align raw FASTQ reads and Cufflinks tool (v 2.2.1) was used to quantify
the gene expression and then normalized within-sample to transcripts per million (TPM) reads. Differentially expressed genes
(DEGs) were detected using limma (v 3.38.3) package. To identify biological pathways that related with drug treatment, the
differential expressed genes were ranked by fold change and then to perform Gene Set Enrichment Analysis (GSEA) using
MSigDB HALLMARK 2020.
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Results:We interrogated 49 PsA patients initiating either TNFi or interleukin-17A inhibitors. Of the 21 TNFi patients the mean
age was 56, 14 were females (67%), and 13 (61%) were TNFi responders. For IL-17Ai, there were 28 PsA patients with a
mean age of 56, 18 females (64%) and 11 (40%) were responders. PCA analysis discriminated responders vs. non-
responder for both TNFi and IL-17Ai. The top five differentially expressed genes for TNFi response were PM20D1, CLIC6,
OR1L8, KLHL12, GPALPP1 and for IL-17Ai response were C19orf81, NMI, RPIA, ALG1L, TUBA3E. Using these DEGs,
GSEA with the Hallmark gene sets identified MITOTIC_SPINDLE, E2F, G2M as the top down-regulated pathway after IL-
17 treatment response, whereas INFLAMMATORY_RESPONSE, INTERFERON_GAMMA_RESPONSE and IL6_JAK_-
STAT3_SIGNALING remained the top up-regulated pathways before TNFi treatment.

Conclusion: Genomic heterogeneity among PsA patients and cytokine led to differences in expressed genes in different
biologic classes. Integration of cell-type-specific DEGs with protein-protein interactions and further comprehensive pathway
enrichment analysis is pending.

Disclosure: Q. Li: None; D. O’Rielly: None; K. Jenkins: None; D. Codner: None; D. Gladman: AbbVie, 2, 5, Amgen,
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Zeneca, 3, Bristol-Myers Squibb (BMS), 1, 6, Eli Lilly, 1, 5, 6, Janssen, 1, 6, Novartis, 1, 1, 6, UCB, 1, 2; P. Rahman:
AbbVie, 2, Amgen, 2, Bristol Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer, 2, UCB, 2.

Figure 1: PCA plot of TNFi responder vs non responders of PsA patients at baseline

Figure 2: PCA plot of IL-17Ai among responders vs non responders of PsA patients at baseline
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Background/Purpose: Guselkumab (GUS) has demonstrated robust efficacy across key PsA domains at Week (W) 24,
with effects sustained or further enhanced through 2 years. Timing of clinically meaningful improvement in disease activity
(DA), functional status, and health-related quality of life is of interest to PsA patients (pts) and providers. Here we 1) evaluated
effect of GUS on time to minimal clinically important improvements (MCII) in pt reported outcomes and composite measures
of DA; 2) assessed association between W4/W8 MCII achievement and later disease control (W24/W52).

Methods: This post hoc analysis evaluated 1120 adults with active PsA despite standard therapies from DISCOVER-1
(D1) (swollen & tender joint counts [SJC/TJC] ≥3 each, CRP ≥0.3 mg/dL, 1-2 prior TNF inhibitors [TNFi] in 31% of pts)
and D2 (SJC/TJC ≥5 each, CRP ≥0.6 mg/dL, biologic-naïve). Pts were randomized 1:1:1 to GUS 100 mg every

Figure. Time to MCII in cDAPSA (Δ ≤ -5.7) Through W24
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4 weeks (Q4W); GUS 100 mg at W0, W4, then Q8W; or placebo (PBO)®GUS 100 mg Q4W at W24. Time to MCII in
outcomes of interest, i.e., improvement in clinical DA Index for PsA (cDAPSA) ≥5.7, Joint Visual Analogue Scale (VAS)
≥15mm, Pt Pain ≥15mm, HAQ-DI ≥0.35, PsA DA Score (PASDAS) ≥0.8, Pt Global Assessment (PtGA) ≥15mm, Skin
VAS ≥15mm, Functional Assessment of Chronic Illness Therapy–Fatigue (FACIT-F) ≥4, Short Form (SF)-36 physical
component summary (PCS) ≥5, was compared between GUS vs PBO with Cox regression adjusting for baseline
(BL) levels of respective outcome, treatment group, prior TNFi use, and BL DMARD use. MCII achievement was deter-
mined using non-responder imputation and compared between GUS and PBO using logistic regression adjusting for
the above covariates. The association between MCII achievement at W4/W8 and stringent clinical response at
W24/W52 amongst GUS-treated pts was assessed with logistic regression adjusting for prior TNFi use and BL
DMARD use.

Results: Time to achieve MCII in all studied outcomes was significantly shorter (hazard ratio range: 1.3-2.5; all p< 0.01) for
both GUS Q4W and Q8W vs PBO, including cDAPSA as a representative example (Figure), with curve separation occurring
at the first timepoint assessed. MCII rates also were significantly higher with GUS vs PBO at the first timepoint assessed,
i.e., W4 for cDAPSA, Joint VAS, Pt Pain, and HAQ-DI and W8 for PASDAS, PtGA, Skin VAS, FACIT-F, and SF-36 PCS
(Table). W4 achievement of MCII in cDAPSA, Joint VAS, Pt Pain, and HAQ-DI was associated with greater odds of achieving
future disease control, defined as ACR50, ACR70, cDAPSA ≤13, PASDAS ≤3.2, and minimal DA (MDA), at W24 (odds ratio
[OR]: 1.5-3.6) and W52 (OR: 1.2-2.4). W8 achievement of MCII in all studied outcomes was also associated with greater
odds of achieving disease control at W24 (OR: 1.4-17.2) and W52 (OR: 1.2-5.4).

Conclusion: In pts with active PsA, treatment with GUS was associated with more rapid MCII in both clinical and pt
reported outcomes compared with PBO. As early as W4, achievement of MCII vs non-achievement in each studied
outcome, particularly PASDAS and cDAPSA, was associated with greater odds of longer-term stringent DA control.
Findings highlight the impact of these rapid improvements with GUS (as early as W4) on the trajectory of long-term
pt outcomes.

Table. Proportions of Pts Achieving MCII
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Background/Purpose: The EMA authorized Upadacitinib (UPA) in PsA in January 2021. UPA has shown efficacy in PsA
refractory to anti-TNF in a clinical trial (RCT). Our objectives are: a) to study the effectiveness and safety of UPA in the 1st clin-
ical practice (RWE) cases in Spain and b) to compare RWE patients with those of RCT.
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Methods:Multicenter study of 134 patients with PsA treated with UPA in Spain. The diagnosis of PsA was made using CAS-
PAR criteria. Patients with refractory PsA from 29 Rheumatology Services (January 2021-January 2023) who had received
≥1 dose of UPA (15 mg/d) with at least 1 follow-up visit were included. Refractory PsA was defined if low clinical activity or
remission had not been achieved with biological (b) and/or targeted synthetic (ts) DMARDs.

TABLE 1. Baseline characteristics

TABLE 2. Evolution
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The outcomes were the effectiveness, safety and saving of corticosteroids (CS). A comparative study was carried out
between this RWE cohort and those of the SELECT-PsA 2 RCT.

Results are expressed as percentages, mean±SD or median [IQR] depending on the distribution of the variable.

Results: 134 patients (97 women) were studied, mean age 51.8±11.2 years (Table 1). The joint pattern was: peripheral
(61.9%), mixed (30.6%) and axial (7.5%). During the evolution, they had also presented enthesitis (35.3%), dactylitis
(25.4%), skin involvement (73.9%) and onychopathy (24.4%).

Prior to the UPA, they had received oral CS (68.7%) (mean maximum dose of prednisone 13.4±9.3) and a mean per patient
of csDMARDs (1.8±1.0) and b-DMARD (3.3±2.2). The b-DMARDs were: Adalimumab (n=101), Secukinumab (66), Etaner-
cept (53), Ixekizumab (44), Ustekinumab (44), Certolizumab (37), Infliximab (30), Golimumab (26), Guselkumab (2), Abatac-
ept (2), Brodalumab (1). In addition, they received the following ts-DMARDs: Tofacitinib (n=29), Apremilast (27), Filgotinib (1).

UPA at baseline was associated with: a) prednisone (43.3%; mean dose 8.3±5.6 mg/d). b) csDMARDs (n=64; 47.8%): MTX
(n=39), LEF (19), SSZ (10). At the start of the UPA they presented peripheral arthritis (78.4%), axial activity (29.1%), skin
involvement (25.4%), onychopathy (11.3%), enthesitis (21.6%) and dactylitis (10.5%). After a mean follow-up of 5.9
±5.1 months, a rapid and sustained improvement was observed in the activity indices (table 2, figure) and in the laboratory
tests (table 2).

At the 6th month, an improvement in axial involvement (35.7%) and extra-articular manifestations was observed: dactylitis
(80%), enthesitis (53.8%) and skin involvement (69.2%), as well as a CS-sparing effect (p=0.031) (table 2).

The RWE patients compared to the RCT were mostly women, refractory to a greater number of previous b-DMARDs and
received more concomitant CS (Table 1).

No serious adverse effects (AE) were observed. Minor AE were reported in 23 (17.2%) patients. UPA was discontinued in
44 (32.8%) (28 ineffectiveness, 4 patient decision, 4 infection, 2 de novo anterior uveitis episodes, 1 thrombosis, 1 surgery,
1 pregnancy, 1 urticaria and 1 diarrhea).

Figure
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Conclusion: In this study, the first patients treated with UPA in PsA in RWE in Spain received more CS simultaneously and
were refractory to a greater number of b-DMARDs than those in the RCT. As in the RCT, UPA was effective, fast, and rela-
tively safe in refractory APs in RWE.
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Background/Purpose: Psoriatic arthritis (PsA) has been associated with an increased risk of cardiovascular (CV) disease,
likely due to accelerated atherosclerosis secondary to chronic inflammation.1 As such, patients (pts) and their health care
providers have high interest in modification of CV risk. Neutrophil-to-lymphocyte ratio (NLR) and high-sensitivity (hs) CRP
are biomarkers of systemic inflammation that can be followed over time and may serve as markers of CV risk. Guselkumab
(GUS), a fully human IL-23p19-subunit inhibitor, has demonstrated efficacy in treating multiple PsA domains and a favorable
safety profile.2,3 This analysis assessed the impact of GUS on NLR and hsCRP as markers of CV risk in subsets of pts with
active PsA and high systemic inflammatory burden.
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Methods: DISCOVER-2 enrolled bionaïve adults with active PsA (≥5 swollen and ≥5 tender joints, and hsCRP ≥0.6 mg/dL)
despite standard therapies; pts were randomized 1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4,
Q8W; or placebo (PBO) with crossover to GUS 100 mg Q4W at W24 (PBO àGUS). The cohorts of DISCOVER-2 pts
included in this analysis had baseline (BL) NLR values >2.5 (High NLR)4 or BL hsCRP levels >10 mg/L (High hsCRP).5

Changes from BL through W24 in NLR and hsCRP were assessed with mixed models for repeated measures adjusting
for BL values of NLR and hsCRP, respectively, and BL use of conventional synthetic DMARDs, corticosteroids, and NSAIDs.
Systolic (SBP) and diastolic (DBP) blood pressure as well as body mass index (BMI) through W100 were assessed
descriptively.

Results: The High NLR and High hsCRP cohorts comprised 445 and 393 patients, respectively, with approximately 60% of
pts in each cohort also meeting the criteria for the other; BL characteristics (other than NLR/hsCRP) were generally consis-
tent both between cohorts and across randomized treatment groups (Table). Upon adjusting for BL values and concomi-
tant PsA medications, GUS-treated pts exhibited significantly greater reductions compared with PBO in both NLR
(Figure 1) and hsCRP (Figure 2) as of the first timepoint assessed (W4) and through W24, with PBOà GUS quickly (W28)
converging following crossover to GUS. Reduced NLR and hsCRP levels (p< 0.0001 vs BL) were sustained through 2 years
of GUS treatment. In both cohorts, mean BMI, SBP, and DBP remained stable through up to 2 years of GUS treatment, irre-
spective of GUS dosing regimen (data not shown).
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Conclusion: In these two subgroups of bionaïve PsA pts with high levels of biomarkers of inflammation and CV risk, GUS led
to rapid and sustained reductions in NLR and hs-CRP. In addition, traditional CV risk factors remained stable for 2 years.
These findings highlight the potential utility of GUS to ameliorate systemic inflammation associated with elevated CV risk
and support a consistent guselkumab safety profile in patients with PsA and high systemic inflammatory burden.
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Background/Purpose: Amain goal of therapy for patients (pts) with PsA is to achieve and maintain the lowest possible level
of disease activity across domains.1 Composite measures used to assess disease activity include Minimal Disease Activity
(MDA)/Very Low Disease Activity (VLDA), as well as achievement of low disease activity (LDA) or remission (REM) using the
Disease Activity index for PsA (DAPSA), PsA Disease Activity Score (PASDAS), and/or Routine Assessment of Patient Index
Data 3 (RAPID3). Here, we assess the achievement of goals according to these measures in pts with PsA following long-
term treatment with upadacitinib (UPA), an oral JAK inhibitor, at week (wk) 152 from two phase 3 trials.

Methods: Post hoc analysis of pts from the SELECT-PsA 1 (N=1704; inadequate response to non-biologic DMARDs [non-
bDMARD-IR]) and SELECT-PsA 2 (N=641; bDMARD-IR) studies was performed.2,3 Pts randomized to once daily UPA
15 mg (UPA15), placebo (switched to UPA15 at wk 24), or every other wk adalimumab (ADA; SELECT-PsA 1 study only)
were evaluated. Proportions of pts achieving MDA (≥5/7 criteria)/VLDA (7/7 criteria), DAPSA LDA (≤14)/REM (≤4), PASDAS
LDA (≤3.2)/REM (≤1.9), or RAPID3 LDA (≤6)/REM (≤3) at wk 152 were assessed. Additionally, proportions of pts achieving
individual MDA components among those who did (responder) or did not (non-responder) achieve MDA at wk 152 are
shown. As observed (AO) data are presented.

Results: At 3 years, �50-70% of pts remained in the studies. In SELECT-PsA 1, similar proportions of pts treated with
UPA15, PBO switched to UPA15, or ADA achieved MDA (range: 50-55%) or VLDA (range: 19-24%) at wk 152 (Figure 1).
In SELECT-PsA 2, similar response rates were observed for MDA (range: 41-44%) and VLDA (range: 9-12%) amongst pts
receiving UPA15 or PBO switched to UPA15. The proportions of pts achieving LDA or REM for DAPSA, PASDAS, and
RAPID3 were similar between UPA15, PBO switched to UPA15, and ADA. As expected, pts identified as responders had
higher response rates for all individual MDA components compared to non-responders across both studies (Figure 2). High
proportions of responders and non-responders treated with UPA15 achieved SJC66 ≤1, PASI ≤1 or Body Surface Area-
Psoriasis (BSA-Ps) ≤3%, and Leeds Enthesitis Index (LEI) ≤1; similar rates were observed with PBO switched to UPA15
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and ADA. In contrast, TJC68 ≤1, pts assessment of pain ≤1.5, pts global assessment of disease activity ≤2, and HAQ-DI
≤0.5 appeared to be more difficult to achieve across all treatments.

Conclusion: Among pts who remained in the studies with data at wk 152, high rates of LDA and REM were reported in pts
treated with UPA15, which were similar to PBO switched to UPA15 and ADA, across several measures of disease activity
irrespective of prior DMARD exposure. Across measures of LDA and REM, response rates were numerically lower in
SELECT-PsA 2, likely due to the treatment refractory population, compared to SELECT-PsA 1. Even in pts who did not
achieve MDA at wk 152, treatment with UPA15 led to a high proportion of pts achieving SJC66 ≤1, PASI ≤1 or BSA-Ps
≤3%, and LEI ≤1 in both studies.
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Background/Purpose: The treatment paradigm for psoriatic arthritis (PsA) has changed over the last two decades, with
increasing numbers of therapy options that target a variety of inflammatory pathways. This analysis sought to examine treat-
ment patterns among patients with PsA initiating either IL-17Ai or TNFi in order to understand patterns of persistence across
biologics that utilize different mechanisms of action to treat PsA.

Methods: Adult patients newly initiating an IL-17Ai (ixekizumab or secukinumab) or TNFi biologic (adalimumab, certolizu-
mab pegol, etanercept, golimumab, or infliximab) between April 1, 2016 and June 30, 2021 were identified in the Market-
Scan Commercial and Medicare Database. The first biologic claim served as the index date and patients were required to
have continuous eligibility for 6 months prior and 12 months following index. Patients also had ≥1 PsA diagnosis claim in
the pre-period or on index and could not have claims for other indicated conditions, except psoriasis. Biologic treatment pat-
terns, including persistence and switching, were examined over the 12-month follow-up within the IL-17Ai and TNFi cohorts.

Results: A total of 4,338 IL-17Ai and 7,753 TNFi treated patients were eligible for the analyses. The majority of patients in
both cohorts were female and aged 45-64 at index; mean±SD Charlson Comorbidity Index was 0.5±1.0 in the TNFi cohort
and 0.7±1.2 in the IL-17Ai cohort (Table 1). Prior biologic use was observed in the baseline period for 29.0% of TNFi patients
and 61.8% of IL-17Ai patients, while baseline conventional disease-modifying antirheumatic drug (cDMARD) use was
observed for 43.3% and 37.6% of the respective cohorts (Figure 1; Table 1). TNFi or IL-17Ai treatment was initiated as com-
bination therapy with cDMARDs in 22.6% of the TNFi cohort and 17.3% of the IL-17Ai cohort. Over the post-period, IL-17Ai
patients remained on an IL-17Ai for a mean persistence of 261±126 days; TNFi patients remained on drug for 243
±127 days (Figure 2). Rates of biologic switching over the post-period were 25.3% in the IL-17Ai cohort and 29.3% in the
TNFi cohort.
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Table 1. Cohort Demographics and Baseline Clinical Characteristics

Figure 1. PsA Medication Use Over the 6-Month Pre-period
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Conclusion:Persistence to therapy can be especially important in chronic, progressive diseases like PsAwhere patients will likely
have to change treatment regimens over the course of disease. Results from this study indicate that IL-17Ai biologics can repre-
sent a viable, long-lived treatment choice even among patients with prior biologic experience and high comorbidity burden.

Disclosure: A. Vadhariya: Eli Lilly and Company, 3, 11; S. Ross: Eli Lilly and Company, 3, 11; B. Brady: Merative,
3, 12, Brenna Brady is an employee of Merative who received funding from Lilly to conduct this study;H. Varker: Mera-
tive, 3, 12, Employee of Merative. Merative was contracted by Eli Lilly to conduct the PSA study that is the basis of this
manuscript/abstract; A. Thu Tran: Merative, 3; J. Walsh: AbbVie, 5, Amgen, 2, Eli Lilly, 2, Janssen, 2, Merck, 5, Novar-
tis, 2, Pfizer, 2, 5, UCB Pharma, 2.
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Background/Purpose: Patients (pts) with psoriasis (PsO) or PsA are at increased risk for developing gout; and hyperurice-
mia (HU) prevalence is higher in PsO/PsA pts than the general population1,2. A previous analysis showed that the profile of
pts with vs without HU was distinct and that the efficacy of secukinumab (SEC) was comparable in hyper- and normo-

Figure 2. Persistence to Index Biologic Over the 12-Month Post-period
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uricemic pts except for PsO Area Severity Index response (PASI90), which was lower with SEC 150mg in HU pts3. These
post hoc analyses sought to contrast PsA pts with vs without HU and evaluate the efficacy of guselkumab (GUS) through
1y in both cohorts.

Methods: Adults in DISCOVER 1&2 (90% bionaive) with active PsA despite standard therapies were randomized 1:1:1 to
GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, Q8W; or placebo. HU was defined as baseline (BL) serum
urate levels of ≥360 μmol/L. Pts without HU (no HU) but with history of gout or uric-lowering therapies were excluded.
Among GUS-randomized pts, the effect of HU vs no HU on changes from BL through W52 in Disease Activity (DA) Index
for PsA (DAPSA), PsA DA Score (PASDAS), PASI, Health Assessment Questionnaire Disability Index (HAQ-DI), Short Form
36-item physical component summary (SF-36 PCS) score, and BASDAI (in pts with axial involvement) was assessed with
mixed models for repeated measures adjusting for BL outcome levels, GUS regimen, prior TNFi use, and BL conventional
synthetic DMARD use. The effect of HU vs no HU on achievement of ACR50, DAPSA low disease activity (LDA; ≤14), PAS-
DAS LDA (≤3.2), PASI90, Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-F) response (Δ≥4), and enthe-
sitis/dactylitis resolution in pts not in response/with condition at BL (all non-responder imputation for missing data) was
assessed with logistic regression adjusting for the same covariates.
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Results: Relative to no HU pts (n=689), those with HU (n=425) were older at study BL and PsA diagnosis, and more likely to
be male and have hypertension, hyperlipidemia, BMI ≥30 kg/m2 and more severe PsO and dactylitis (in pts with dactylitis)
(Table 1). The two cohorts had generally comparable severity of joint disease, enthesitis and axial symptoms. In multivariate
analysis (not shown), male sex, hypertension, high BMI, and PsO severity were associated with HU. Clinically meaningful and
comparable improvements in all studied continuous outcomes were observed at W24 across HU cohorts and GUS regi-
mens (Figure 1); further improvements were generally seen through W52 regardless of HU. Endpoint achievement was also
comparable between HU cohorts and GUS regimens (Figure 2).

Conclusion: In this pooled analysis of mainly bio-naïve pts with active PsA, HU pts were more likely to be male and have high
BMI, hypertension, and more severe PsO and dactylitis. The observed differential clinical profile and comorbidities, con-
firmed in previous studies3, underscore the value of assessing serum urate levels in PsA pts. GUS was associated with clin-
ically meaningful improvements across key PsA domains, with further enhancements generally seen through W52,
irrespective of HU presence or GUS regimen.
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic and progressive disease characterized by high rates of early joint
erosions, which have been associated with impaired quality of life and increased mortality rates1,2. However, the relationship
between the number of erosions at baseline (BL) and response to biological disease-modifying antirheumatic drugs
(bDMARD) therapy has not been thoroughly investigated. In this post-hoc analysis, we assessed the efficacy of placebo
(PBO), ixekizumab (IXE) or adalimumab (ADA) on patients (pts) with erosions visible on hand radiographs at BL.

Methods: Biologic-naïve pts with PsA (SPIRIT-P1, NCT01695239) were randomly assigned to PBO, IXE 80-mg every
2 weeks (Q2W) or 4 weeks (Q4W) after a 160-mg starting dose, or ADA 40-mg Q2W. Pts were stratified into two groups
based on the number of BL erosions (erosion component of the modified total sharp scores ≤4 and >4). At week 24, out-
comes analyzed for different baseline erosion score (BES) groups included American College of Rheumatology (ACR)
20%, 50%, 70%, Disease Activity index for PSoriatic Arthritis-Low Disease Activity (DAPSA-LDA), Health Assessment
Questionnaire-Disability Index (HAQ-DI) and Minimal Disease Activity-Psoriasis Area Severity Index (MDA-PASI). Missing
data were imputed using non-responder imputation (NRI) for categorical, and modified baseline observation carried forward
(mBOCF) for continuous outcome variables. Comparisons between PBO and treatment within each BES group used logistic
models for categorical, and ANCOVA for continuous outcome variables, adjusting for BL values, disease duration, geo-
graphic region, and prior conventional DMARD (cDMARD) experience.

Results: 183 pts with BES≤4 and 205 pts with BES >4 at BL were included. At week 24, pts with BES >4 on PBO had
worse outcomes across all parameters compared to those with BES≤4. There was significant improvement in DAPSA-
LDA response rates in pts treated with IXE regardless of BES, whereas significant response rates were seen in ADA treated
pts with BES >4 (Figure 1a). MDA-PASI response rates were significant in patients treated with IXEQ2W and IXEQ4W who
had BES≤4, whereas pts with BES >4 demonstrated a significant response rate with IXEQ2W and ADA (Figure 1b). Change
from baseline in HAQ-DI was significant for all pts treated with bDMARDS, regardless of BES (Figure 1c). Similarly, regard-
less of BES, significant differences in ACR50 and ACR70 response rates versus PBO were seen for pts treated with
bMDARDS (Figure 2b and 2c).

Conclusion: Pts with higher BES in the PBO group experienced worse outcomes. Higher response rates (e.g., ACR50/70)
were also harder to achieve in pts with higher BES. Irrespective of BES, IXE treated pts showed greater improvement com-
pared to PBO in the achievement of LDA and functional outcomes.

Data are mean(±SD) unless otherwise stated. Abbreviations: PBO=placebo, ADA=adalimumab, IXE=ixekizumab, Q2W=every 2 weeks, Q4W=ev-
ery 4 weeks, yrs=years, N=number of responders, n=number of patients in specified category, PsA=psoriatic arthritis, BL=baseline, DAPSA=Di-
sease Activity index for PSoriatic Arthritis, PASI= Psoriasis Area Severity Index, BES=Baseline Erosion Score, HAQ-DI= Health Assessment
Questionnaire-Disability Index.
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a) DAPSA-LDA Response Rate (%), NRI, b) MDA-PASI Response Rate (%), NRI and c) HAQ-DI Change from Baseline (mBOCF) at Week 24. Sig-
nificantly greater response versus PBO denoted by * (p≤0.05), ** (p≤0.01), *** (p≤0.001). Abbreviations: PBO=placebo, ADA=adalimumab, IXE=ix-
ekizumab, Q2W=every 2 weeks, Q4W=every 4 weeks, NRI=non-responder imputation, DAPSA-LDA= Disease Activity index for PSoriatic
Arthritis-Low Disease Activity, MDA-PASI= Minimal Disease Activity-Psoriasis Area Severity Index, BES=Baseline Erosion Score, LSM= Least-
squares Means, mBOCF= modified Baseline Observation Carried Forward, HAQ-DI= Health Assessment Questionnaire-Disability Index.
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a) ACR 20, b) ACR 50, c) ACR70 Response Rate (%), NRI at Week 24. Significantly greater response versus PBO denoted by * (p≤0.05), **
(p≤0.01), *** (p≤0.001). Abbreviations: PBO=placebo, ADA=adalimumab, IXE=ixekizumab, Q2W=every 2 weeks, Q4W=every 4 weeks, NRI=-
non-responder imputation, ACR=American College of Rheumatology, BES=Baseline Erosion Score.
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Background/Purpose: Enthesitis is a key clinical and imaging hallmark in psoriatic arthritis (PsA). ULTIMATE
(NCT02662985) demonstrated responsiveness of ultrasound (US) detected synovitis and enthesitis in PsA and confirmed
rapid and long-lasting benefits of secukinumab (SEC) through 52 weeks.1,2 Little is known about the relationship between
US-detected enthesitis vs clinical enthesitis over time. We evaluated the responsiveness of US enthesitis to SEC over
52 weeks and the correlation with clinical response of enthesitis.

Methods: This was a 52-week study with a 12-week double-blind, placebo-controlled treatment period, a 12-week open-
label (OL) treatment period and a 6-month extension period. Patients with ≥1 clinical enthesitis site, defined by the Spondy-
loarthritis Research Consortium of Canada (SPARCC) index,were randomized to weekly SEC (300 or 150 mg according to
severity of skin psoriasis) or placebo. Placebo patients switched to OL SEC at Week 12 (’placebo-SEC’). Enthesitis was
assessed by Power Doppler (PD) performed bilaterally across 6 sites (enthesitis-level), and at patient level with the novel
global Outcome Measures in Rheumatology (OMERACT) enthesitis score, which included 2 definitions of activity: definition
1 combinedB-mode morphological abnormalities (0–1) and PD vascularization abnormalities (0–3); definition 2 focused on
PD signal alone (0–3). Clinical response was assessed by SPARCC enthesitis index (0–16). We report observed data on
the distribution of US and clinical enthesitis, enthesitis resolution over 52 weeks, and the correlation between US and clinical
enthesitis from baseline (BL) to Week 12.
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Results: Overall, 166 patients were randomized; 90% (75/83) in the SEC group and 83% (69/83) in the placebo-SEC group
completed 52 weeks. The mean number of clinical enthesitis sites at BL was 4 in both the SEC and placebo groups. Mean
(SD) global OMERACT enthesitis scores were 6 (4.7) and 5 (3.2) (definition 1) and 3 (3.4) and 3 (1.6) (definition 2), for SEC and
placebo-SEC, respectively. The proportion of patients with US-detected and clinical enthesitis decreased for most enthesitis
sites in both treatment groups from BL to Week 24 and remained stable up to Week 52; definition 2 generally performed
more closely to SPARCC clinical index than definition 1 (Table 1). According to the global OMERACT enthesitis score (def-
inition 1 or 2), resolution of enthesitis was observed in a higher proportion of patients in the SEC vs placebo-SEC group at
Week 12; the difference between SEC and placebo-SEC was similar at Week 52 (Table 2). No correlations were observed
between the OMERACT score (definition 1 or 2) and SPARCC index regarding change from BL to Week 12 (Table 3).

Conclusion: A long-term stable response was observed with SEC and placebo-SEC in both US and clinical enthesitis up to
Week 52. We found no correlation between US and clinically detected enthesitis, likely because the former assesses inflam-
mation based on morphological/functional tissue changes while the SPARCC index evaluates inflammation based on ten-
derness of the entheseal site.
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Background/Purpose: Biological and targeted synthetic therapies (ts/bDMARDs) have transformed the management ofP-
soriatic arthritis (PsA).However, PsA might experience ts/bDMARD failure, (mainly due to inefficacy), and switching to
another ts/bDMARD is the recommended strategy. In this aspect, there is a gap of knowledge regarding the correct

ts/bDMARDs: Targeted synthetic and Biologic Disease Modifying anti-rheumatic drugs; TNFi: TNF-alpha inhibitors. anti-Interlukine17 biological
agent; anti-Interlukine-23 biological agent; JAKi: Janus kinase inhibitors
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treatment algorithms that can be followed after ts/bDMARDfailuredue to inefficacy.Objectives: To assess the incidence rate
of switching between ts/bDMARDs due to inefficacy, and to analyze the role of the different types of ts/bDMARDs in the risk
of switching due to inefficacy. Other factors were also evaluated.

Methods: A longitudinal retrospective study (2015-2022) of PsA patients with ts/bDMARDs from an outpatient rheumatol-
ogy clinic of a tertiary hospital was conducted. Main outcome: switching between ts/bDMARDs due to inefficacy.Indepen-
dent variable:exposure to ts/bDMARDs during follow-up: a) anti-TNF; b) Other Biologics: abatacept; anti-IL17; anti-IL-23;
c)Janus kinase inhibitors(JAKi). Covariables: Sociodemographic, clinics, and treatment.Statistical analysis:To estimate
ts/bDMARDsswitchingdue to inefficacy rates, survival techniques were used, expressing the incidence rate (IR) per
100 patients*year with their confidence interval at 95% [CI 95%].Cox bivariate and multivariate regression analyses were
run to assess the role of the different ts/bDMRADs in switching due to inefficacy. Results wereexpressed ashazard
ratio(HR) and 95%CI.

Results: 141 PsA on ts/bDMARDs were included, with an 893.09 patients*year follow-up. 52.48% were female and the
mean age was 48.06±13.21 years. 262 courses of treatment were recorded andTNFi was the ts/bDMARDsmost used, flo-
wed byanti-IL-17. 92% were associated to a conventional DMARD, being MTX the most frequent (76.1%). Duringthe study
period, 56 patients (40%) presented 121 switches between ts/bDMARDs, and 103 were related to inefficacy. The IR of
switching due to inefficacy was 11.53 [9.51-13.98] and anti-TNF was the drug with the lowest incidence (Table 1). In the
bivariate analysis of switching due to inefficacy, all types of ts/bDMARDs but TNFi had more risk of switching, in the compar-
ing analysis (HR IL-17 vs TNFi: 2.26 [1.17-4.36], p=0.014; others vs TNFi: 3.21 [1.59-6.45], p=0.001); however, this statis-
tical significance was lost in the multivariate analysis after adjustment for age, sex, year of ts/bDMARDs prescription, and
comorbidity: none type of ts/bDMARD had more or less risk compared to each other (Table 2). The model also showed
the effect of gender, specific clinical symptoms, prescription year, therapy courses, and the negative influence of glucocor-
ticoids or sulfasalazine on switching due to inefficacy.

Conclusion: This study suggests that long-term control of PsA requires therapeutic switching due to inefficacy. This inves-
tigation is able to give us useful information about the comparative effectiveness of ts/bDMARDs, not finding any statistical
difference in switching due to inefficacy among different ts/bDMARDs in the multivariate analysis. This studyconfirms previ-
ously identified risk factors of switching due to inefficacy and proposes new ones.

Disclosure: D. Freites Núñez: None; M. Rodriguez Laguna: None; C. Hormigos martín: None; z. Rosales: None;
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Background/Purpose: Risankizumab (RZB) is an optimized IL-23 inhibitor (IL-23i) currently approved for the treatment of
plaque psoriasis (PsO), PsA, and Crohn’s disease. In a post hoc analysis of data from the postmarketing VALUE study in
patients with PsO who were treated with RZB or other biologic therapies, we assessed real‑world drug survival for a sub-
group of patients also diagnosed with PsA.
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Methods: The ongoing, multicountry, prospective observational cohort VALUE study (NCT03982394) enrolled adults (aged
≥ 18 years) who were diagnosed with moderate-to-severe PsO and prescribed RZB or another biologic therapy in accor-
dance with local labeling in a 2:1 ratio. All treatment decisions were made solely by the treating physician. This post hoc anal-
ysis included data from the subset of patients with PsO who were also diagnosed with PsA by a rheumatologist and was
based on an interim database lock (data cutoff, September 26, 2022). Drug survival was compared for patients receiving
RZB vs all other biologics, vs biologics excluding IL-23i, vs TNF-α inhibitors (TNFi), and vs IL-17 inhibitors (IL‑17i). The prob-
ability of drug survival was estimated from Kaplan‑Meier curves of time to first drug change (defined as discontinuation of the
prescribed biologic treatment or changing to a different biologic treatment). Chi-squared tests were used to evaluate the
proportion of patients who had drug changes by month 13. Analyses were repeated after propensity score matching
(PSM) with a 1:1 ratio using greedy algorithm and exact match for biologic-naive/biologic-experienced status to account
for baseline imbalances between comparison groups.

Results: A total of 244 (RZB) and 189 (other biologics) patients diagnosed with PsO and PsA were included in this analysis.
Baseline demographics and characteristics were generally comparable between groups, except patients prescribed RZB vs
other biologics were older (median age, 55 vs 51 years, P = .02) and more likely to have prior biologic therapy experience
(67.4% vs 43.4%, P < .001). At month 13, fewer patients prescribed RZB had drug changes (5.5%) vs patients prescribed
other biologics (19.0%), other biologics excluding IL-23i (20.5%), TNFi (26.7%), and IL‑17i (16.4%; P < .001 for all compar-
isons). The estimated probability of drug survival [95% CI] at 13 months was higher among patients receiving RZB (95.3%
[91.1%, 97.5%]) vs other biologics (80.9% [73.7%, 86.3%]; Figure 1); RZB vs biologics excluding IL-23i (78.9% [70.9%,
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85.0%]; Figure 2), or RZB vs TNFi and IL-17i (72.5% [57.3%, 83.1%] and 82.4% [72.0%, 89.2%]; Figure 3). Similar results
were observed after PSM (estimated probability of drug survival [95% CI] at 13 months for RZB, 94.8% [88.7%, 97.6%];
other biologics, 84.8% [76.3%, 90.4%]; biologics excluding IL-23i, 82.4% [72.4%, 89.0%]; TNFi, 82.7% [63.2%, 92.4%];
and IL‑17i, 82.8% [69.5%, 90.7%]).

Conclusion: Patients with PsO and PsA who were treated with RZB in the real-world setting experienced fewer drug
changes and a higher probability of drug survival compared with those treated with other biologic therapies. These results
can help inform clinician decision making when initiating biologic treatment in patients with PsA.
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Background/Purpose: The national prevalence of PsA among patients (pts) with psoriasis (PsO) in Japan is estimated to be
14.3%. Risankizumab (RZB) was approved for the treatment of PsO and PsA in Japan in March 2019. Real-world data on
treatment persistence for PsA does not fully include recently approved biologic DMARDs (bDMARDs). This analysis
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quantified real-world treatment switching and discontinuation rates for pts with PsA in Japan initiating bDMARDs over
24 months, accounting for recent advancements in treatment.

Methods: A retrospective database study conducted using administrative claims from the Japan Medical Data Center
Payer-Based Database from January 2005 through August 2022 included pts who had ≥ 1 medical claim for PsA preceding
a claim for an approved bDMARD. Pts had ≥ 6 months of continuous eligibility prior to the first claim for a bDMARD (index
date) and were evaluated for all treatments for which they had a qualifying index date. Treatment switch, defined as a claim
for another bDMARD approved for PsA after the index date, and treatment discontinuation, defined as a gap in treatment
without refill equal to 150% of the assumed days supply of the last prescription fill, were assessed up to 24 months past
treatment initiation and rates were evaluated using Kaplan-Meier time-to-event analyses censored for loss of follow-up.
bDMARD-specific adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated using multivariate Cox
proportional hazards models. HRs were adjusted for pt demographics, treatment history, and baseline comorbidities and
healthcare charges.

Results: A total of 779 unique pts met the inclusion criteria for the study, and were treated with adalimumab (ADA; n = 264),
bimekizumab (BIM; n = 5), brodalumab (BRO; n = 53), certolizumab pegol (CZP; n = 108), guselkumab (GUS; n = 115), ixe-
kizumab (IXE; n =156), risankizumab (RZB; n = 74), secukinumab (SEC; n = 188), tildrakizumab (TIL; n = 5), and ustekinu-
mab (UST; n = 53). Owing to small sample sizes, results are not shown for BIM and TIL. At 12/24 months following
treatment initiation, 37.5%/49.0% of pts had discontinued their index bDMARD, while 22.2%/31.2% of pts had switched
treatment. Switch rates varied across bDMARDs from 18.9-30.3% at 12months, and 26.3%-36.6% at 24months (Table 1).
Discontinuation rates at 12/24 months were lowest for RZB (21.6%/31.8%), followed by UST (24.2%/35.8%), IXE
(31.2%/38.2%), GUS (37.4%/48.6%), SEC (36.1%/53.2%), BRO (48.0%/53.3%), CZP (34.7%/55.6%), and ADA
(49.0%/59.1%) [Table 1]. Adjusting for baseline pt characteristics, HRs of switching or discontinuation over 24 months were
higher among CZP, SEC, ADA, BRO, and GUS, relative to RZB (p< 0.05) [Table 2].

Conclusion: Treatment switching and discontinuation were common in the first 24 months of treatment with bDMARDs for
PsA in Japan. While treatment switch rates varied across bDMARDs, discontinuation rates were lowest for RZB at each
timepoint that was examined. Hazards of switching or discontinuation relative to RZB were generally higher across most
bDMARDs, indicating higher treatment persistence rates for RZB.
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Background/Purpose: The impact of gender on biological and targeted synthetic therapies (ts/bDMARDs) used in PsA
patients has been scarce studied. Our main objective was to explore gender differences in the incidence rate and causes
of switching between ts/bDMARDs.

Methods: A retrospective longitudinal observational study was performed. Subjects: All patients who visited the outpatient
rheumatology clinic from January 2007 to December 2021, and followed up to June 2022, diagnosed with PsA meeting
CASPAR classification and on treatment with biological and targeted therapies (ts/bDMARDs). Main outcome: Switching
of the ts/bDMARDs. Covariables: sociodemographic, clinics, and treatments. Statistical analysis: descriptive analysis of
the switching, stratified by gender. To estimate ts/bDMARDs switching rates, survival techniques were used, expressing
the incidence rate (IR) per 100 patients*year with their respective CI at 95% [CI 95%].

Results: A total of 141 patients with a diagnosis of PsA and under treatment with ts/bDMARDs were included, with a follow-
up of 893.09 patients*year. The mean age was 48.06 ± 13.22 years and a 52.48% were females. PsA females showed
some baseline disease characteristics: more depression, diabetes mellitus and thyroid disease and higher BMI. Regarding
treatment characteristics, PsA males required more often concomitant corticosteroids and conventional synthetic DMARDs.
A total of 262 treatment courses were recorded. Throughout follow-up, TNFi were the most used DMARDs in both genders,
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with 192 courses (73.28%), followed by Anti-IL17, with 43 (16.41%) courses of treatment, nevertheless, females used more
Anti-IL12/23 and JAKi (Table 1). Of these 262 treatment courses, 122 (46.5%) were switched, with significative differences
between gender (91 for females and 31 for males, p=0.001). About provider-reported reasons for switching, the most com-
mon reasons were primary inefficacy, loss of efficacy and adverse effects. The overall ts/bDMARDs switch rate in our study
was IR (95% CI): 13.65 per 100 patients*year, with a much higher rate in females (21. 02 vs 6. 72), mainly due to primary fail-
ure. Table 2 show incidence rate (IR) of switching by gender and causes.

Conclusion: PsA female patients have distinct sociodemographic and clinic features that might contribute to the differences
in therapy switching. Our results suggest that female patients are likely to change more their treatments. The overall
ts/bDMARDs switch rates for females were significantly higher compared to males, mainly due to lack of efficacy. Gender
differences in PsA are determined by biological and psychological factors (including gestational counselling reasons),
influencing in the response to treatments and trends to switching.

Disclosure: L. Leon: Pfizer, 6; D. Freites: None; M. Rodriguez Laguna: None; C. Martinez: None; E. Toledano:
None; I. Morado: None; B. Fernandez: None; l. Abasolo: None.
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Background/Purpose: In Psoriatic arthritis (PsA), patients who fail to respond to biologics and targeted synthetic therapies
(ts/bDMARDs), switching to another ts/bDMARD should be considered. Failure can be classified as primary non-response
(without initial response probably due to therapeutic target failure), or secondary non-response (initial response achieved, but
effectiveness is lost over time). Focusing in primary non-response, it seems reasonable to consider a different mode of action
for the next treatment rather than switching within class, but studies addressing the best possible strategy are still lacking. Our
purpose was obtain information from clinical practice regarding failures due to primary non-responsein PsA on ts/bDMARDs:
1) to assess the incidence rate of switching due to primary non-response; and 2) in those who have experienced primary non-
response, to assess the risk of subsequent treatment failure by switching between classes compared to switching within class.

Methods: A longitudinal retrospective study (2015-2022) of PsA patients meeting CASPAR criteria on treatment with
ts/bDMARDs from an outpatient rheumatology clinic was conducted. Main outcomes: 1) ts/bDMARD failure due to primary
non-response; 2) subsequent discontinuation of ts/bDMARD due to lack of efficacy. Ourindependent variable wasswitching
between classes compared to switching within class. To estimate bDMARDs switching rates, survival techniques were
used, expressing the incidence rate (IR) per 100 patients*year with their CI at 95%. Cox multivariate regression analyses
was run to assessthe role of switching between/within classes in the subsequent treatment failure.

Results: 141 PsA patients on treatment with ts/bDMARDs with a maximum follow-up of 16 years were included. Of these,
30 in 48 treatment courses developed primary non-response with an IR of 5.37 [4.04-7.12]. The IR was higher in women,
and in those that started ts/bDMARDs after 2018. Regarding ts/bDMARDs those on TNF developed lower IR compared
to the others (Table1). Focusing in those with primary non-response, there were 26 subsequent treatment failures with an
IR of 22.09 [15.04-32.44]. The IR was higher in women, mainly after 2018 and in those patients who switched between clas-
ses (Table 2). In the multivariate adjusted model we found that switching within class increased the risk of subsequent failure
compared switching between class (HR:3.26 [1.23-8.62], p=0.017).

Conclusion: In clinical practice, the IR of ts/bDMARDs failures due to primary non-response is 5.37% patients*year, but
their subsequent failures are higher. This study provides a support to consider switching between classes a better alternative
rather than switching within class after primary non-response.
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Background/Purpose: The PsA Impact of Disease‑12 (PsAID‑12) questionnaire is a patient (pt)-reported outcome mea-
sure assessing the impact of PsA on 12 physical, social, and psychological domains. OMERACT provisionally endorsed
PsAID-12 as a core outcome measure for health-related quality of life (HRQoL) in clinical trials.1 Bimekizumab (BKZ), a
monoclonal IgG1 antibody that selectively inhibits IL‑17F in addition to IL‑17A, has demonstrated efficacy and tolerability
to 52 weeks (wks) in pts with active PsA.2,3 Here, the impact of BKZ on pt-reported symptoms and HRQoL, assessed by
PsAID-12, is reported to 1 year.
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Methods: The phase 3 BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) trials, both with a 16-wk
double-blind, placebo (PBO)-controlled phase, assessed BKZ in pts with PsA who were biologic DMARD (bDMARD)-naïve
or had intolerance or inadequate response to 1–2 TNF-α inhibitors (TNFi-IR), respectively. Pts in BE OPTIMAL were random-
ized 3:2:1 to subcutaneous (sc) BKZ 160 mg every 4 wks (Q4W), PBO, or reference (sc adalimumab 40 mg Q2W; data not
reported here). At Wk 16, PBO pts switched to receive BKZ (PBO/BKZ). Pts in BE COMPLETE were randomized 2:1 to sc
BKZ 160 mg Q4W or PBO; Wk 16 completers were eligible to enter an open‑label extension, BE VITAL (NCT04009499),
when PBO pts switched to BKZ (PBO/BKZ). BE COMPLETE plus BE VITAL is referred to as ’BE COMPLETE’ hereafter.
PsAID‑12 total and single-item domain scores range from 0–10; higher scores indicate worse status.1 Change from base-
line (BL; CfB) and clinically meaningful improvement responses (decrease ≥3 from BL when respective PsAID‑12 score
≥3 at BL) were collected to Wk 52 in BE OPTIMAL and Wk 40 in BE COMPLETE. Missing data imputed using multiple impu-
tation (MI; continuous) or non‑responder imputation (NRI; binary).

Figure 1. PsAID‑12 total score CfB [MI] and clinically meaningful improvement response rate [NRI] at Week 16 and Week 52/40
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Results: 770/852 (90.4%) and 347/400 (86.8%) pts completed Wk 52 of BE OPTIMAL and BE COMPLETE, respectively.
BKZ pts showed sustained improvements in PsAID-12 total score, with a mean CfB of –1.8 at Wk 16 and –2.3 at Wk
52 in BE OPTIMAL and –2.2 at Wk 16 and –2.5 at Wk 40 in BE COMPLETE. In both trials, PBO/BKZ pts achieved similar
improvements to BKZ pts at Wk 52/40 (Figure 1). Clinically meaningful improvement response in PsAID-12 total score
was achieved by 44.4% PBO/BKZ and 49.0% BKZ pts at Wk 52 in BE OPTIMAL, and 40.6% PBO/BKZ and 48.5% BKZ
pts at Wk 40 in BE COMPLETE (Figure1). In both trials, improvements from BL in PsAID-12 individual domain mean scores
were observed across all domains at Wk 16 and sustained toWk 52/40 on BKZ (Figure 2). The greatest improvements were

Figure 2. PsAID-12 individual domain mean scores at baseline, Week 16, and Week 52/40 [MI]
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observed in domains with the highest PsA impact at BL: pain, functional capacity, fatigue, and skin problems. Clinically
meaningful improvement responses were achieved by around half of BKZ-treated patients across most individual domains,
including pain, functional capacity, fatigue, and skin problems, at Wk 52/40.

Conclusion: Improvements in PsAID-12 total and most single-item domain scores at Wk 16 were sustained up to 1 year of
BKZ treatment. Results were similar between the two trials, demonstrating consistent responses in bDMARD-naïve and
TNFi‑IR pts with active PsA.

References: 1. Orbai AM. J Rheumatol 2019;46:990–5. 2. Ritchlin CT. Arthritis Rheumatol. 2022;74 (S9); 3. Coates
L. EULAR 2023;82 (S1).
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Background/Purpose: PsA has a substantial negative impact on patient (pt) health-related quality of life (HRQoL);1 symp-
tom control, preventing structural damage, and normalizing physical and social function to maximize HRQoL are key treat-
ment goals.2 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, has

4452



Table. Health-related quality of life, physical function, and health status measures at baseline, Week 16, and Week 40/52 (MI, NRI, OC)

4453



Figure 1. Change from baseline HAQ-DI (A), proportion of HAQ-DI MCID responders (B), change from baseline EQ-5D-3L VAS (C), and change
from baseline SF-36 PCS (D) to Week 40/52 (MI/NRI)
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demonstrated clinically relevant improvements in HRQoL measures to Week (Wk) 16 vs placebo (PBO) in pts with PsA in two
phase 3 trials.3,4 In this study, the impact of BKZ treatment on HRQoL is reported up to 1 year.

Methods: The phase 3 BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) trials, both with a 16-wk
double-blind, PBO-controlled phase, assessed BKZ in pts with PsA who were biologic DMARD (bDMARD)-naïve or had
intolerance or inadequate response to TNF-α inhibitors (TNFi‑IR), respectively. BE OPTIMAL pts were randomized 3:2:1
to subcutaneous (sc) BKZ 160 mg every 4 wks (Q4W), PBO, or reference (sc adalimumab 40 mg Q2W; data not reported).
At Wk 16, PBO pts switched to BKZ (PBO/BKZ). BE COMPLETE pts were randomized 2:1 to sc BKZ 160 mg Q4W or PBO.
Pts completing Wk 16 were eligible to enter an open‑label extension, BE VITAL (NCT04009499), when PBO pts switched to
BKZ (PBO/BKZ). BE COMPLETE plus BE VITAL is referred to as ’BE COMPLETE’ hereafter.

Figure 2. SF-36 single-item subscale scores at baseline, Week 16, and Week 40/52 (MI)
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Endpoints reported for HRQoL, health status, and physical function included Short-Form 36-Item Health Survey (SF-36)
Physical and Mental Component Summaries (PCS; MCS) and subscale norm-based scores; PsA Impact of Disease
12‑item (PsAID-12); EuroQol-5 Dimensions-3 Level Visual Analog Scale (EQ-5D-3L VAS); PsA Quality of Life (PsAQoL);
HAQ-Disability Index (HAQ-DI). BE COMPLETE outcomes were collected to Wk 40/52 as stated in the Table. Non-
responder and multiple imputation (NRI; MI) were used for missing binary and continuous variables.

Results:Overall, 770/852 (90.4%) and 347/400 (86.8%) pts completed Wk 52 of BE OPTIMAL and BE COMPLETE. Across
both trials, Wk 16 improvements in HRQoL, health status, and physical function were sustained to Wk 52 on BKZ (Table).
PBO/BKZ pts achieved comparable improvements to BKZ-randomized pts by Wk 52/40, including PsAID-12 total score
response (decrease from baseline ≥3; bDMARD-naïve/TNFi-IR BKZ: 49.0/48.5%, PBO/BKZ: 44.4/40.6%), HAQ-DI minimal
clinically important difference (MCID; decrease from baseline ≥0.35; BKZ: 57.2/55.0%, PBO/BKZ: 56.6/50.0%; Figure 1),
and reaching HAQ-DI normative state of ≤0.5 (BKZ: 57.3/53.2%, PBO/BKZ: 57.7/42.9%). SF-36 PCS improved to a greater
extent at Wk 16 in BKZ vs PBO pts (Figure 1); responses were sustained to Wk 52 on BKZ. SF-36 physical functioning, role
physical, and bodily pain subscales showed the most improvement over the other subscales (Figure 2). Similar improve-
ment trends were seen in EQ-5D-3L VAS (Table; Figure 1).

Conclusion: Clinically meaningful improvements in measures of HRQoL, health status, and physical function were observed
up to 1 year with BKZ treatment, irrespective of prior bDMARD use.
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Background/Purpose: Pain, including inflammatory joint pain, may be debilitating in patients with psoriatic arthritis (PsA).
Pain in PsA is multidimensional and can be influenced via reduction of inflammation and potentially by other means, such
as a direct analgesic drug effect. The objective of this analysis of the SELECT-PsA 1 study was to assess the direct and indi-
rect (ie, by changes in inflammation surrogates) effects of treatment with upadacitinib (UPA), a selective and reversible Janus
kinase (JAK) inhibitor, or adalimumab (ADA), a TNF inhibitor, vs placebo (PBO) on pain in patients with PsA.

Methods: SELECT-PsA 1 was a randomized, double-blind phase 3 study in patients with PsA who had active disease at
baseline. Adults (≥18 years) were randomized 1:1:1:1 to UPA 15 mg once daily, UPA 30 mg once daily, ADA 40 mg every
other week, or PBO; for UPA, only UPA 15 mg data are reported here. As observed analysis was used for change from
baseline to week 16 in Patient’s Global Assessment (PtGA) of pain (1–100 mm) or tender joint count based on 28 joints
(TJC28). Observed case multiple mediation analysis1 for effect of UPA vs PBO and ADA vs PBO on pain (pain assessed
as PtGA of pain or TJC28) was conducted. Indirect effect of treatment on pain was assessed based on inflammatory factors
including itch, total enthesitis, Leeds Enthesitis Index (LEI), and CRP.

Figure 1. Change from Baseline in PtGA of Pain (mm) at Week 16

4457



Results: 1281 patients were included in this analysis (UPA, n=429, ADA, n=429, PBO, n=423).PtGA of pain significantly
improved with UPA vs PBO from baseline to week 16 (–25.0 [n=404] vs –11.0 [n=390]; P< 0.05; Figure 1). Improvements
in pain were also observed with ADA at week 16 (–23.0 [n=408]). Total effects (15.1 and 12.4) and direct effects (9.8 and
8.3) on improvement in PtGA of pain were significantly greater with both UPA vs PBO and ADA vs PBO, respectively at week
16 (all P< 0.001; Figure 2); numerically greater reductions in total effect on pain were observed with UPA vs ADA. Direct and
indirect effects on pain assessed as improvement in PtGA of pain were numerically greater with UPA vs ADA (Figure 2).
Improvement in elicited pain assessed asTJC28 was also significantly greater with UPA and ADA vs PBO (all P< 0.05;

Figure 2. Direct and Indirect Effects of Treatment on Pain Assessed as Improvement in PtGA of Pain at Week 16

Figure 3. Direct and Indirect Effects of Treatment on Pain Assessed as Improvement in TJC28 at Week 16
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Figure 3). Furthermore, UPA reduced pain assessed as TJC28 numerically more than ADA when examining the total effect
explained by direct effects and the inflammatory mediators (indirect effects).

Conclusion: UPA and ADA produced relevantly higher mean improvements in pain via inflammatory or non-inflammatory
mechanisms vs PBO in patients with PsA. Total effects on pain improvement were numerically greater with UPA vs ADA
when assessed as PtGA of pain and TJC28.

Reference: 1Preacher, KJ & Hayes, AF. Behavior Research Methods,2008;40(3), 879–891.
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Background/Purpose: PsA is a chronic disease affecting multiple domains; however, patients (pts) can experience loss of
response with long-term therapy.1 Therefore, maintaining long-term treatment responses is important. Bimekizumab (BKZ),
a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, demonstrated rapid and clinically meaning-
ful improvements in joint and skin efficacy outcomes to Week (Wk) 16, vs placebo (PBO), that were sustained to Wk 52.2–4

The objective of this analysis was to report maintenance of response in joint, skin, and composite efficacy outcomes to
52 wks in BKZ-treated pts with PsA who were Wk 16 responders.
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Methods: BE COMPLETE (NCT03896581), a 16-wk double-blind phase 3 study, included pts with active PsA who had
inadequate response or intolerance to 1–2 TNF-α inhibitors (TNFi-IR). Pts were randomized 2:1 to subcutaneous BKZ
160 mg every 4 wks (Q4W) or PBO. Pts completing Wk 16 were eligible to enter an open-label extension, BE VITAL
(NCT04009499). Maintenance of response is reported as the percentage of BKZ-treated pts who achieved a response at
Wk 16 and maintained response at Wk 52. ACR20/50/70, Psoriasis Area and Severity Index (PASI)75/90/100, minimal/very
low disease activity (MDA/VLDA), and Disease Activity Index for PsA (DAPSA) remission/low disease activity (REM+LDA;
≤14) and remission (REM; ≤4) responses are presented. Data are reported as observed case (OC) and using non-responder

Figure. Maintenance of efficacy responses to Week 52 in Week 16 responders (NRI, MI)
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imputation (NRI) or multiple imputation (MI). Treatment-emergent adverse events (TEAEs) to Wk 52 are reported for pts who
received ≥1 dose of BKZ, including those who entered BE VITAL (PBO/BKZ).

Results: Overall, 267 pts were randomized to BKZ 160 mg Q4W; 263 (98.5%) and 236 (88.4%) completed Wks 16 and
52, respectively. Of BKZ-treated pts who were Wk 16 responders, ≥80% maintained response across all joint and skin out-
comes, as well as MDA and DAPSA REM+LDA. At Wk 16, 179 (67.0%), 116 (43.4%), and 71 (26.6%) pts achieved
ACR20/50/70, respectively. Over 80% of those responders maintained an ACR20/50/70 response at Wk 52: 81.6%,
80.2%, 83.1% (NRI); 89.6%, 86.1%, 85.5% (OC) (Figure). Of 176 pts with psoriasis affecting ≥3% body surface area
(BSA) at baseline, 145 (82.4%), 121 (68.8%), and 103 (58.5%) achieved PASI75/90/100 at Wk 16. Of those responders,
88.3%, 88.4%, 84.5% (NRI); 97.0%, 96.4%, 91.6% (OC) maintained a PASI 75/90/100 response at Wk 52 (Figure). Similar
results were observed for composite measures; 118 (44.2%) pts achieved MDA at Wk 16 and, of those, 81.4%/87.3%
(NRI/OC) maintained their response at Wk 52. A high proportion of Wk 16 responders also maintained their VLDA, DAPSA
REM+LDA, and DAPSA REM response at Wk 52 (Figure). To Wk 52, 243/388 (62.6%) BKZ-treated pts reported ≥1 TEAE
and 23 (5.9%) reported serious TEAEs.

Conclusion: BKZ demonstrated robust maintenance of response at Wk 52 in TNFi-IR pts with PsA who responded to BKZ
treatment at Wk 16. The safety profile was consistent with previous reports.2,3

References: 1.BoehnckeWH. Am J Clin Dermatol 2013;14:377–88; 2.McInnes IB. Lancet 2023;401:25–37; 3.Merola
JF. Lancet 2023;401:38–48; 4.Coates LC. Ann Rheum Dis 2023;82(suppl 1):346.
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Background/Purpose: As 41% of patients with psoriasis may be undiagnosed for psoriatic arthritis, treatments must
relieve both dermatologic and musculoskeletal symptoms. Deucravacitinib (DEUC), an oral, selective, allosteric tyrosine
kinase 2 (TYK2) inhibitor, is approved in the US, EU, and other countries for treatment of adults with moderate-to-severe pla-
que psoriasis who are candidates for systemic therapy. In the pivotal phase 3, randomized, controlled POETYK PSO-1 and
PSO-2 trials, significantly greater proportions of patients receiving DEUC achieved 75% improvement from baseline in Pso-
riasis Area and Severity Index scores and static Physician Global Assessment scores of 0/1 at Week 16 vs patients receiving
placebo (PBO) or apremilast (APR). The efficacy and safety of deucravacitinib in patients with active psoriatic arthritis was
demonstrated in a phase 2 trial (NCT03881059), with significant improvements vs PBO observed in all key musculoskeletal,
functional, and dermatologic outcomes. This analysis compared the effects of DEUC vs PBO and vs APR on peripheral joint
disease, joint pain, and health-related quality of life using the 36-item Short Form (SF-36) physical component summary
(PCS) score at Weeks 16 and 24 in patients from POETYK PSO-1 and PSO-2 who self-reported joint symptoms.

Methods: POETYK PSO-1 and PSO-2 randomized patients with moderate to severe psoriasis 1:2:1 to PBO, DEUC 6 mg
once daily, or APR 30 mg twice daily. The self-administered Psoriatic Arthritis Screening and Evaluation (PASE) question-
naire (≥47 indicates psoriatic arthritis [PASE positive]) was completed by patients with peripheral joint complaints at baseline.
Peripheral joint pain and joint disease activity were measured by a visual analog scale (VAS; range, 0–100), with changes
from baseline VAS scores assessed only in patients with a baseline of ≥30 for pain and disease. All patients completed the
SF-36. Higher scores indicate worse disease burden on VAS measures and better health-related quality of life on the SF-
36 PCS.

Results: This pooled analysis included 185 PASE-positive patients (11% of 1686 patients in the combined POETYK PSO-1
and PSO-2 trials). The improvement, assessed by adjusted mean change from baseline (CFB), was greater in patients
treated with deucravacitinib vs placebo at Week 16 for joint pain VAS, joint disease VAS, and SF-36 PCS scores. Adjusted
mean CFBs were greater in patients treated with deucravacitinib at Week 24 vs apremilast for joint pain VAS and joint dis-
ease VASscores, and were similar for SF-36 PCS scores (Figures 1, 2). A greater percentage of patients treated with DEUC
reported 30% and 50% improvements on the joint pain VAS at Week 16 vs APR and PBO, and at Week 24 vs APR
(Figure 3).
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Conclusion: PASE-positive patients in POETYK PSO-1 and PSO-2 treated with DEUC reported greater improvements in
the impact of joint disease and joint pain vs APR and PBO, and in SF-36 PCS scores vs those receiving PBO. Additionally,
a greater percentage of patients treated with DEUC reported 30% and 50% improvements in joint pain vs patients receiving
APR and patients receiving PBO. The magnitude of effect among DEUC-treated patients appeared to continue to improve
through the 24-week active-controlled period.
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Background/Purpose: The aim of this systematic review is to determine the effects of IL-17 inhibitors on major adverse car-
diovascular events (MACEs) in patients with psoriasis (PsO) or psoriatic arthritis (PsA).

Methods: A search for randomized controlled trials of patients with PsO/PsA treated with IL-17 inhibitors that reported con-
firmed MACEs was conducted on December 7, 2022, in Medline, Embase, and the Cochrane Library for Randomized Con-
trolled Trials. Two reviewers screened titles and abstracts and selected papers for full-text review. Trials that included the
previous use of biologic disease modifying anti-rheumatic drugs were excluded. Risk ratios were calculated by the Mantel-
Haenszel random-effect method. Heterogeneity across studies was measured by χ2 test and I2 statistics. Funnel plot analy-
sis was produced to detect potential publication bias.

Results:Of the 919 references identified, 9 RCT studies were eligible for quantitative synthesis (n=2096 patients). The use of
IL-17 inhibitors was not correlated with a statistically significant change in the risk of MACEs (Risk Ratio 0.56; 95% CI 0.15 to
2.14; p= 0.40). Subgroup analysis of secukinumab or ixekizumab also did not demonstrate changes in the risk for MACEs.
Additionally, there was no detectable dose-dependent effect of IL-17 inhibitors on the risk of MACEs.

Conclusion: IL-17 inhibitor use is not correlated with a change in risk for major adverse cardiovascular in patients with
PsO/PsA that have not previously received biologic disease-modifying anti-rheumatic drugs.
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Flow chart of included randomized controlled trials.

Relative Risks (RRs) of all major adverse cardiovascular events (MACEs) in patients with psoriasis (PsO) and/or psoriatic arthritis (PsA) treated with
interleukin 17 (IL-17) inhibitors compared with placebo or disease-modifying antirheumatic drugs (DMARDs) in randomized controlled trials (RCTs)
using the Mantel-Haenszel (M-H) random-effect method. P-Y, patient-year.

4466



Disclosure: R. Ni: None; J. Zheng: None; R. Guo: None; B. Kumar: None.

Abstract Number: 2255

Bimekizumab versus Secukinumab for the Treatment of Nail Psoriasis in
Patients with Moderate to Severe Plaque Psoriasis: Results from the BE
RADIANT Phase 3b Trial

Kilian Eyerich1, Alice B. Gottlieb2, Stefano Piaserico3, Stefan Beissert4, Melinda Gooderham5, Brian Kirby6, Nicola Tilt7,
Cynthia Madden8, Susanne Wiegratz9, Dirk de Cuyper10, Joseph F. Merola11 and Boni Elewski12, 1Department of
Dermatology, Medical Center, University of Freiburg, Freiburg, Germany, 2Icahn School of Medicine at Mount Sinai, New
York, NY, 3Dermatology Unit, Department of Medicine, Università di Padova, Padova, Italy, 4Department of
Dermatology, University Hospital Carl Gustav Carus, TU Dresden, Dresden, Germany, 5SKiN Centre for Dermatology,
Probity Medical Research, Peterborough, ON, Canada, and Queen’s University, Kingston, ON, Canada, 6Elm Park and the
Charles Institute, St Vincent’s University Hospital, University College Dublin, Dublin, Ireland, 7UCB Pharma, Slough,
United Kingdom, 8UCB Pharma, Morrisville, NC, 9UCB Pharma, Monheim am Rhein, Germany, 10UCB Pharma, Brussels,
Belgium, 11Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 12Department of Dermatology,
University Hospitals of Cleveland, Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Spondyloarthritis Including Psoriatic Arthritis – Treatment: SpA Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Psoriatic lesions in highly visible areas, including the nails, disproportionately affect patients’ health-
related quality of life.[1] Here, we compare the efficacy of bimekizumab (BKZ) vs secukinumab (SEC) through 48 weeks (wks)
for the treatment of nail psoriasis in patients with moderate to severe plaque psoriasis who had moderate to severe nail
involvement at baseline.

RRs of all MACEs in patients with PsO/PsA treated with different dosages of IL-17 inhibitors in RCTs using the M-H random-effect method. P-Y,
patient-year.
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Methods: In BE RADIANT, patients were randomized to BKZ 320mg every 4 wks (Q4W) or SEC 300mg weekly to Wk4 then
Q4W. From Wk16, BKZ-randomized patients received BKZ Q4W or Q8W.[2] In this analysis, BKZ Q4W/Q4W and
Q4W/Q8W were combined (BKZ Total). Modified Nail Psoriasis Severity Index (mNAPSI; total fingernail on a 0–130 scale)
and mNAPSI sub-scores from Wks16–48 among patients with baseline mNAPSI >10 were assessed. Missing data were
imputed as non-response (NRI).

Results: In total, 116 BKZ-treated and 99 SEC-treated patients had baseline mNAPSI >10; 37.1% and 40.4% achieved
mNAPSI≤2 at Wk16; 75.0% and 59.6% achieved mNAPSI≤2 at Wk48. From Wks16–48, mNAPSI=0 (clear) response rates
increased from 26.7% to 70.7% (BKZ), and 33.3% to 53.5% (SEC). 101 BKZ-treated and 86 SEC-treated patients had both
baseline mNAPSI >10 and baseline nail pitting >0; 36.6% and 41.9% achieved nail pitting=0 (clear) at Wk16; 78.2% and
59.3% achieved nail pitting=0 at Wk48. 69 BKZ-treated and 56 SEC-treated patients had both baseline mNAPSI >10 and
baseline nail plate crumbling >0; 65.2% and 69.6% achieved nail plate crumbling=0 (clear) at Wk16; 85.5% and 75.0%
achieved nail plate crumbling=0 at Wk48. 59 BKZ-treated and 58 SEC-treated patients had both baseline mNAPSI >10
and baseline leukonychia >0; 69.5% and 70.7% achieved leukonychia=0 (clear) at Wk16; 79.7% and 69.0% achieved
leukonychia=0 at Wk48.

Conclusion: From Wks16–48, BKZ-treated patients showed numerically greater improvements in nail psoriasis than SEC-
treated patients, including complete nail clearance.

Funding: This study was funded by UCB Pharma. Medical writing provided by Costello Medical and funded by UCB
Pharma.

References: 1. Augustin M et al. Br J Dermatol 2019;181(2):358–65; 2. Reich K et al. N Engl J Med 2021;385(2):142–
52, NCT03536884. Abstract previously submitted to AAD 2023.
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Background/Purpose: Rheumatologists have access to a plethora of advanced biologic and small molecule agents for the
treatment of psoriatic arthritis (PsA). Prior to FDA approval, products undergo extensive clinical trial research vital in deter-
mining various outcome measures, such as a product’s safety and efficacy. The knowledge gleaned from trial metrics
empowers physicians to make informed treatment decisions for their patients. This research sought to understand brand
performance, prescribing habits, and the influence of various clinical trial response criteria in treatment decisions.

Methods: An independent market analytics firm collaborated with US rheumatologists (n=101) to conduct analysis of the
PsA market. Data were collected via an online survey fielded May 11 through May 23, 2023, including physician demo-
graphics, product usage, and attitudinal survey responses.

Results: Tumor necrosis factor (TNF) inhibitors continue to dominate the psoriatic arthritis market, capturing the majority of
share in the first and second-line settings. Physicians reach for alternative mechanisms of action more frequently in second
and later lines, led by Interleukin-17 (IL-17) inhibitors.

Two-fifths of surveyed rheumatologists indicate head-to-head studies comparing pipeline assets to adalimumab would be
the most compelling as opposed to trials comparing any other pharmacologic treatment; preference for adalimumab as a
comparator is unsurprising given physicians’ experience, as well as the agent’s long-term safety and efficacy data.
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When reviewing placebo-controlled clinical trials, rheumatologists consider 42% ACR20, 35% ACR50, and 40% PASI90
responses as a minimally acceptable improvement. Although physicians do not indicate a strong preference towards one
primary clinical trial endpoint, ACR50 responses and minimal disease activity (MDA) are most favorable. ACR70 responses
are preferred as secondary endpoints.

With the upcoming launches of secukinumab IV and bimekizumab, physicians express the most interest in gaining access to
an IV IL-17 inhibitor. Rheumatologists report having an IV formulation available will fill a number of unmet needs in PsA, most
notably access for Medicare patients.

Bimekizumab’s long-term data released from the BE OPTIMAL-3 study has an extremely positive impact on physician per-
ceptions as well as their willingness to prescribe the IL-17A/F inhibitor. Half of those surveyed cite MDA as very influential in
determining whether to prescribe bimekizumab over the currently available IL-17 inhibitors for the treatment of PsA.

Conclusion: Physicians express most interest in ACR50 and minimal disease activity as primary endpoints and prefer ada-
limumab as a comparator in head-to-head studies. The composition of clinical trials, from their primary endpoints to their
outcome measurements, influence rheumatologists’ prescribing habits in the PsA market.

Disclosure: M. Yarnall: None; K. Murray: None.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is an autoimmune inflammatory disease associated with an
increased risk of cardiovascular complications, including acute coronary syndrome (ACS). However, there is limited real-
world data available to comprehensively analyze the outcomes of ACS in patients with SLE over an extended period. This
study aimed to compare the characteristics and outcomes of hospitalized patients with ACS, stratified by the presence or
absence of SLE. The primary outcome was to examine the inpatient mortality, hospital length of stay, total hospital charges.

Methods: A retrospective observational analysis was conducted utilizing data from the US National Inpatient Sample (NIS)
spanning the period from 2006 to 2019. Patients admitted with a diagnosis of ACS were categorized into two groups: those
with International Classification of Diseases, Ninth and Tenth Revision (ICD-9 and -10) codes defining SLE and those without
any SLE code. Demographics, clinical characteristics, and comorbidities were recorded. Furthermore, outcomes such as in-
hospital mortality, complications, length of stay, and total hospital charges were analyzed and compared between the two
groups. Associations between SLE and specific morbidity were assessed using chi-square tests, while t-tests were
employed for continuous variables.

4471



Results: A total of 17,322,365 (adjusted for sampling weight) ACS hospitalizations were identified in the NIS database, of
which 70,901 (0.41%) were in patients with SLE (Table 1). Patients with SLE were more likely to be younger (mean age
61 vs 68 years; p < 0.0001), under 50 (21% vs 9%), female (82% vs 41%), and African American (25% vs 11%) compared
to non-SLE patients. In addition, SLE patients were more statistically significant to have Medicaid (12% vs 7; p< 000.1) and
live in the Southern region of the USA (43% vs 40%, p< 0.0001). Regarding comorbidities, SLE patients with ACS exhibited
a higher prevalence of certain conditions, including antiphospholipid syndrome, chronic renal disease, ESRD and a history of
thromboembolism (Table 1). Conversely, non-SLE patients with ACS had higher rates of comorbidities such as diabetes,
hypertension, and dyslipidemia. Significant differences were observed in outcomes and resource utilization (Table 2). ACS
in SLE patients was associated with longer length of stay (mean 6.2 vs 5.5 days; p< 0.0001) and higher cost (mean total
charges $80,444 vs $74,321; p < 0.0001). No difference in the in-patient mortality was observed among the 2 groups.

Table 1: Demographics and comorbidities of SLE and non-SLE patients admitted with acute coronary syndrome from 2006 to 2019.
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Conclusion: Patients with SLE and ACS were younger, more likely to be female and African American. In addition, hospital-
ization of SLE patients with ACS is associated with longer hospital stay, and higher total cost compared to non-SLE. Further
research is needed to optimize the prevention and management of ACS in the SLE population.

Disclosure: K. Parperis: None; B. Bhattarai: None.
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Background/Purpose: Cognitive impairment (CI) is a significant problem in SLE but there is a disconnect between objective
and subjective CI. This makes it difficult to fully understand and treat CI. Functional magnetic resonance imaging (fMRI) has
shown compensatory brain mechanisms may help to maintain cognitive function but potentially cause fatigue leading to
subjective CI. This in part could explain the objective/subjective CI disconnect but ways to measure this are needed. We
devised a new fMRI paradigm examining attention, working memory, learning and long-term associative memory. The aim
was to assess this new task by examining whether attentional performance and working memory decreases over repeated
trials in an SLE cohort using our preliminary data.

Table 2. Outcomes and resource utilization of SLE and non-SLE patients admitted with acute coronary syndrome from 2006 to 2019.
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Methods: Recruited adult SLE patients met EULAR/ACR criteria. Demographic, clinical and psychiatric data and patient
reported outcome measures were collected. Cognitive function was assessed using a modified version of the ACR Neuro-
psychological Battery. MR scans included two structural scans and two functional MRI scans done during stage 1 and
2 of a cognitive task. Stage 1 (working memory and attention, Figure 1) was split into three trial blocks of equal length and
performance over the trials was examined using mean number correct (maximum of 45 per trial), mean response time per
trial (ms) and fMRI blood-oxygen-level-dependent (BOLD) response signal to stage 1 of the task. Differences between the
trial performances were examined using repeated measures ANOVA and the fMRI data was modelled using SPM12. fMRI
interference was done at a cluster extent correction threshold of family-wise error-corrected (pFWEc)< 0.05.
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Results: Participants characteristics (n=36) were as follows; mean age 40 ±13, SLE disease duration 15 years ±10,
SLEDAI-2K 4.3 ±4.8 and SDI 1 ±1.8. The majority were female (n=27, 75%), Caucasian (n=23, 63%) and educated to col-
lege level or higher (n=28, 78%). Current medication use was as follows; immunosuppressants (n=23, 64%), antimalarials
(n=29, 81%), glucocorticoids (n=15, 42%) and biologics (n=6, 17%). Mean scores on the Beck Depression Inventory-II
and Beck Anxiety Inventory were 14 ±12 and 33 ±11 respectively. CI was seen in 9 (35%). Participant performance on the
working memory task worsened over time; response time was slowest during the first trial and quickest during the second
(Figure 2). A significant cluster (900 voxels; pFWEc=0.006) containing the left and right putamen was found for the task
BOLD response change over time. Within this cluster the BOLD response decreased from trial 1 to trial 3 (Figure 3).

Conclusion: Our new cognitive task is working as expected, with participants’ performance worsening over time as partic-
ipants become less engaged/cognitively fatigued. These results were mirrored by the fMRI results. Response time improved
from trial one to two/three as the task was learnt. Final results will include data from healthy controls enabling us to determine
if the decrease in performance is similar to healthy controls or if SLE patients become cognitively fatigued more quickly. We
will also, examine the results from stage 2, the learning and long-term associative memory task.

Disclosure: M. Barraclough: None; S. McKie: None; A. Kafkas: None; B. Parker: AbbVie, 6, Eli Lilly, 6, Fresenius-
Kabi, 6, Genzyme/Sanofi, 5, GSK, 5, Roche, 6; J. Diaz Martinez: None; A. Knight: Pfizer, 6; K. Bingham: None;
J. Su: None; M. Kakvan: None; C. Munoz-Grajales: None; C. Tartaglia: None; L. Ruttan: None; J. Wither: AstraZe-
neca, 1, 6, Pfizer, 12, Indirect salary support through a Chair award to the Division of Rheumatology at the University
of Toronto; D. Bonilla: None; D. Montaldi: None; R. Elliott: None; P. Katz: None; D. Beaton: None; R. Green: None;
I. Bruce: AstraZeneca, 1, 2, 5, 6, Aurinia, 2, GSK, 1, 2, 5, 6, Janssen, 5, 6, Lilly, 1, UCB, 6; Z. Touma: AstraZeneca,
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Background/Purpose: Cognitive impairment (CI) in systemic lupus erythematosus (SLE) negatively impacts health-related
quality of life leading to activity limitations. This qualitative study aimed to (1) explore the effect of SLE-related CI on activities
of daily living and life role participation; and (2) describe factors influencing activity restriction and life role participation.

Methods: Semi-structured, in-depth interviews probing living with CI in SLE were conducted with 24 adults living with SLE.
Sociodemographic and clinical data, objective cognitive function (ACR-NB), and subjective cognitive function (PDQ-20)
were collected. Participants were categorized into four groups of CI to perform a qualitative thematic analysis guided by a
framework analytical approach. The groupings were defined as objective and subjective CI (Group 1), objective CI (Group
2), subjective CI (Group 3), and no CI (Group 4). Themes emerged using both inductive and deductive methods of data
analysis.

4476



Results: All participants met ACR classification criteria for SLE with a mean age of 42 ±13 years, SLE disease duration
13 ±10 years, SLEDAI (disease activity index) of 2.2 ±2.5, SDI (disease damage index) of 1.0±1.3, and prednisone daily dose
of 3.4 mg/d ±6.0. Group sample sizes consisted of 11 participants in group 1, five in group 2, six in group 3, and 2 in group
4. Participants reported ongoing problems in multiple cognitive domains (memory, language, etc.) with multiple perceived
causes. CI was felt to impact work, social, domestic and family life, health, and independence. Five overarching themes were
represented in the data: (1) characterization of SLE-reported CI; (2) perceived cause of CI; (3) perceived impact of CI on
activities of daily living and life role participation (4) adaptations for managing CI; (5) influence of CI adaptations on activities
of daily living and life role participation. Figure 1 summarises the five identified themes and how they interact.

There were few between-group descriptive differences in the themes that emerged from the thematic and framework anal-
yses. However, those within a subjective CI group (either group 1 or 3) characterized the involvement of mental health diffi-
culties in perpetuating or exacerbating their self-reported experience of CI. Those within a subjective CI group also
employed more frequent and diverse adaptations to manage their mental health difficulty, which had a secondary effect
on their experience of CI.

Conclusion: This study provides a better understanding of the patient experience of CI in SLE, how it impacts their lives, and
what coping strategies they employ. It highlights the long-term challenges those with CI in SLE undergo and provides evi-
dence for the urgent need to implement multidisciplinary treatment options. The lack of descriptive differences between
the study’s CI groupings suggests that regardless of the "type" of CI defined, subjective or objective, the impact and chal-
lenges experienced by the patients remain the same.

When managing CI, it may be beneficial to evaluate and understand available psychosocial support resources to help iden-
tify and reinforce relevant adaptations to improve health-related quality of life.

Disclosure: M. Barraclough: None; A. Howe: None; A. Soberanis: None; M. Kakvan: None; V. Chattu: None;
A. Bani-Fatemi: None; L. Engel: None; M. Vitti: None; E. Nalder: None; Y. Groverover: None; M. Gignac: None;
D. Bonilla: None; W. Nielsen: None; N. Anderson: None; C. Tartaglia: None; B. Nowrouzi-Kia: None; Z. Touma:
AstraZeneca, 2, GSK, 2.
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Background/Purpose: Fatigue is a common symptom in patients with systemic lupus erythematosus (SLE) and primary
Sjögren’s syndrome (pSS). Resting-state functional magnetic resonance imaging (rs-fMRI) has emerged as a powerful tool
for mapping large-scale networks in the human brain. Several studies have investigated the functional connectivity
(FC) between brain regions of interests (ROIs) of fatigue using rs-fMRI. However, the evidence concerning patients with
SLE and pSS remains unclear.The objective of this study is to identify the specific FC of fatigue in patients with SLE and pSS.

Methods: rs-fMRI data were acquired from SLE, pSS, and healthy controls. Demographic, clinical, and laboratory data were
extracted from patients’ electronic medical records. Disease activity was assessed by SLE Disease Activity Index score with
the Safety of Estrogens in SLE National Assessment modification (SELENA-SLEDAI), and EULAR Sjögren’s syndrome dis-
ease activity index (ESSDAI). In addition, the Chalder fatigue scale (CFS) and fatigue assessment questionnaire were col-
lected. FCs were analyzed and compared among SLE, pSS, and HCs by ANCOVA, adjusted for age and sex. The
association among SELENA-SLEDAI, ESSDAI, questionnaire scores, and FCs was evaluated by correlation analysis.

Results: A total of 9 SLE patients (90% female; median age: 44 years, IQR: 33-61), 5 SS patients (100% female; median
age: 48 years, IQR: 44-49) and 16 HCs (63% female; median age: 41 years, IQR: 34-46) were enrolled. The median
SELENA-SLEDAI was 4 (IQR: 0-10) and the median prednisolone dose was 4 mg/day (IQR: 0-10), the median ESSDAI
was 3 (IQR: 2-4). In SLE and pSS patients with fatigue, higher FC was observed between the right insular cortex (IC) and
right thalamus compared to HCs (p=0.049). There was a significant correlation between FC of the right IC and right thalamus
and CFS, a fatigue evaluation index, in patients with SLE/pSS (r2=0.4, p=0.0125). CFS did not correlate with SELENA-
SLEDAI and ESSDAI either.

Conclusion: We identified a specific FC between right IC and right thalamus which may be associated with fatigue in SLE
and pSS patients.

Disclosure: Y. fujieda: None; K. Sakiyama: None; N. Abe: None; R. Hisada: None; M. Kono: None; M. Kato: None;
O. Amengual: None; K. Tha: None; H. Shirakawa: None; T. Atsuma: AbbVie, 5, 6, Alexion, 5, 6, Astellas, 5, 6,
Boehringer-Ingelheim, 2, Bristol-Myers Squibb, 6, Chugai, 5, 6, Daiichi Sankyo, 5, 6, Eisai, 5, 6, Eli Lilly, 5, 6, Gilead,
5, 6, GSK, 2, 5, Merck Sharp & Dohme, 2, 6, Mitsubishi Tanabe Pharma, 5, 6, Otsuka, 5, 6, Pfizer, 5, 6, Sanofi/Genzyme,
2, 6, Takeda, 5, 6, UCB, 5, 6.

The specific functional connectivity (FC) between the right insular cortex (IC) and right thalamus in patients with systemic lupus erythematosus
(SLE) and primary sjögren’s syndrome (pSS). (A) FC value between right IC and right thalamus in healthy controls (HCs) and SLE/pSS. *p<0.05,
ANCOVA, adjusted for age and sex. (B) Correlation analysis between the FC and Chalder fatigue scale in SLE/pSS.
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Background/Purpose: Up to 50% of patients with SLE develop irreversible organ damage within 10 years of diagnosis,
and most experience recurrent disease flares of varying severity. Both the prevalence and severity of SLE are known to be
higher in patients living in the Asia Pacific region, but few data on flare and damage rates are available. We examined the
prevalence of organ damage and flare and estimated the magnitude of longitudinal associations between flares and subse-
quent organ damage accrual using real-world data from the Asia Pacific region.

Methods: Adult patients with SLE enrolled in a multinational cohort with a minimum of 3 years of observational data,
captured prospectively between 2013 and 2020, were studied. Flares were assessed at each clinic visit using the
Safety of Estrogens in Lupus National Assessment-SLE Disease Activity Index (SELENA-SLEDAI). Flare Index and
organ damage was assessed annually using SLICC/ACR Damage Index (SDI). Organ damage was defined as present
if the SDI was greater than zero (SDI >0) while damage accrual was defined if the change in SDI was greater than zero
(ΔSDI >0). Multivariable, multifailure survival analyses were carried out to quantify the association between flares and
organ damage accrual.
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Results: Overall, 1556 patients with SLE, recruited from Australia, China, Indonesia, Japan, Korea, Malaysia, Philippines,
Singapore, Taiwan and Thailand, and followed for a median (interquartile range) of 5.7 (3.9, 7.0) years were studied. The
prevalence of organ damage at study enrollment (baseline) was 39% (n=614/1556) and the incidence of damage accrual
during observation was �58 per 1000 patient-years (PY) (n=496/8569.86 PY). 40% (n=247/614) of patients with baseline
organ damage and 26% (n=249/942) of patients without baseline organ damage accrued damage during the study period.
74% (n=1153) of patients experienced a flare of any severity (mild/moderate or severe) at least once during the study period;
57% (n=885) experienced recurrent (≥2) flares. Flares independently increased the risk of damage accrual; after controlling
for confounders, the risk of organ damage accrual at subsequent visits in patients who experienced any flare was 42%
greater than in patients without flares (adjusted hazard ratio [HR] [95% confidence interval, CI]: 1.42 [1.17, 1.72]; Table).
The risk of damage accrual was greater if patients had severe flares (HR [95% CI]: 1.52 [1.14, 2.03]). For each additional
flare, the risk of damage accrual increased by 7% (HR [95% CI]: 1.07 [1.02, 1.13]).

Conclusion: The burden of organ damage and flares in SLE is substantial, and flares quantifiably increase the risk of dam-
age accrual. Prevention of flares should be a major goal of SLE disease management to minimize permanent organ damage.

Funding: GSK (Study 217856)
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Background/Purpose: The Treatment Response Measure for Systemic Lupus Erythematosus (TRM-SLE) is a novel clinical
outcome assessment (COA) for SLE randomized controlled trials (RCTs), being developed by an international clinician-
industry-patient taskforce. Current COA development guidelines require that outcome measures used in RCTs should cap-
ture treatment effects relevant to how patients “feel, function or survive” to support regulatory approval (1). The aim of this
study was to identify domains to be considered for inclusion in TRM-SLE from the perspective of expert SLE clinicians and
patients based on this paradigm.

Methods: Candidate domains were identified via surveying a multinational panel of clinicians, patients and industry repre-
sentatives. Domains were then rated in a modified Delphi study (two online survey rounds separated by a discussion meet-
ing) in which clinicians with SLE expertise and patient advisory panellists were invited to rate the “importance” of candidate
domains on a 1-9 scale (where 1 = not important and 9 = critically important). Importance was defined as domain activity
having an impact on how a patient “feels, functions or survives”, when assessing response to treatment in an SLE RCT. A
literature review summarising associations of each candidate domain with key SLE symptoms, functional impact, damage
and mortality was provided to participants to support participant ratings. The consensus threshold was prespecified as a
rating of at least 7 by 70% of participants in both clinician and patient groups.
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Results: The domain generation survey yielded 64 nominations, grouped into a core list of 34 candidate domains. Of
118 invitees to the modified Delphi study, 87 clinicians with a median (interquartile range; IQR) of 21 (11, 30) years’ experi-
ence and 13 patients/representatives with a median (IQR) disease duration of 19 (16,33) years participated, with represen-
tation from six continents. Of the 34 candidate domains, 6 met the consensus threshold after Round 1 of voting,
increasing to 14 after Round 2 (Table 1). An additional 11 domains met consensus in the patient group only. Notably, some
domains meeting consensus on importance (e.g. fatigue) are not measured in current primary SLE trial endpoints, while
others (e.g. anti-dsDNA, complement) included in current response measures did not reach consensus for inclusion.

Table 1: Results of clinician and patient ratings of candidate domain importance, defined as domain activity impact on how a patient “feels, func-
tions or survives” when assessing response to treatment in an SLE RCT.

4482



Conclusion:When rated for importance, consensus was reached in both SLE clinician and patient groups on multiple can-
didate domains for inclusion in a novel COA for SLE trials. Discrepancies between clinician and patient perspectives were
also identified. Important domains will next be rated on other characteristics relevant to inclusion in a COA (appropriateness,
representation and measurability), with selected domains to proceed to definition of response measurement.

References:
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Background/Purpose: The international, multicenter SLE Prospective Observational Cohort Study (SPOCS) collected data
on patients with SLE in relation to their type 1 interferon gene signature (IFNGS) status. Here, we report SLE disease activity
progression over time—overall and by IFNGS category.

Table 1
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Methods: Eligible patients (aged ≥18 years) had physician-confirmed SLE (ACR or SLICC classification), ≥1 lifetime positive
serology of ANA or dsDNA, a ≥6-month treatment duration with systemic SLE treatment beyond non-steroidal anti-
inflammatory drugs and analgesics, and moderate-to-severe activity at enrollment. Disease activity was assessed by the
modified Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K), as well as by instances of flares, the
Lupus Low Disease Activity State (LLDAS), and remission according to the 2021 Definition of Remission In Systemic Lupus
Erythematosus (DORIS). IFNGS tests were conducted in a central laboratory; each sample was compared to pre-
established cutoffs and given a qualitative diagnostic score, denoting low or high IFNGS. Comparisons between low and
high IFNGS categories were performed with the chi-square test.

Results: A total of 826 patients were enrolled; 70.8% (n = 531) and 29.2% (n = 219) of patients had high and low baseline
IFNGS, respectively, and the IFNGS status was missing for 76 patients. At baseline, the mean (standard deviation [SD])
SLEDAI-2K was 9.8 (4.6; n = 591); 58.2% (n = 344) of patients had a score of < 10. The mean (SD) SLEDAI-2K total scores
at baseline were slightly lower in patients with a low IFNGS (9.2 [5.2]) compared with those with a high IFNGS (9.8 [4.3];
Table 1). Furthermore, a greater percentage of patients with a low IFNGS had SLEDAI-2K total scores of < 10 compared

Table 2
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to those with a high IFNGS (66.4% [n = 91] vs 57.2% [n = 227], respectively). At baseline, 51.0% (n = 421) of patients
reported having had ≥1 flare within the last 6 months; these were reported in similar percentages of patients with high and
low IFNGS (52.2% [n = 277] vs 48.9% [n = 107], respectively; Table 2). Across the first 6 months, the percentage of patients
reporting ≥1 flare since baseline was 18.1% (n = 120; high IFNGS, 19.0% [n = 81]; low IFNGS, 16.4% [n = 29]). At 6 months,
the same percentage of patients with low IFNGS and high IFNGS achieved LLDAS (6.7% [n = 7] and 6.7% [n = 20], respec-
tively), but a numerically higher percentage of patients with low IFNGS versus high IFNGS achieved remission (4.1% [n = 6]
vs 1.7% [n = 6], respectively). The mean SLEDAI-2K total scores and percentages of patients reporting new flares changed
little after 6 months, regardless of the baseline IFNGS status. Less than 10% of patients achieved LLDAS and less than 10%
achieved remission during the entire 36 months of follow-up.

Conclusion: Although flare rates observed prospectively were lower than those reported by patients at enrollment, patients
continued to have flares over the course of 36 months. There was no significant improvement in disease activity, and there
were low rates of LLDAS and remission. Altogether, these indicate an unmet need for improved treatment outcomes.
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Background/Purpose: In systemic lupus erythematosus (SLE), there is no definition of states of moderate and severe SLE
activity. How these states may influence different disease outcomes is unknown.

To propose a definition for states of moderate and severe activity in SLE and using the largest Spanish national cohort of SLE
patients, to describe the prevalence of both states of activity and to analyze the impact of this classification on flare-ups,
achieving low disease activity state (LLDAS), hospital admissions, health-related quality of life (HRQoL), damage accrual
and mortality.

Table 1. Criteria and proposals for the definition of states of moderate and severe activity in SLE.
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Methods: We propose definitions for states of moderate and severe activity in SLE (Table 1). To analyze the impact of this
classification, available data from the prospective phaseof the Spanish Society of Rheumatology SLE Registry
(RELESSER-PROS) were used, with 5 annual visits (V1-V5) over 4 years. Patients were required to have at least 3 consecu-
tive visits. At each visit, the number of flares and their severity (according to the SELENA Flare Index), visits in LLDAS, hos-
pital admissions, HRQoL according to the Lupus Impact Tracker (LIT), damage accrual (using the SLICC/ACR Damage
Index [SDI]) and mortality was collected. T-test was used for group comparisons.

Results: A total of 1463 patients (90%women) were included, with a mean age (±SD) of 56 (±13.5) years. The mean disease
duration of SLE (±SD) at V1 was 14 (±8.5) years. Patients had a mean (±SD) of 4.2 (±1.2) visits and amean (±SD) follow-up of
2.5 (±0.7) years. Moderate activity was shown by 54 patients (3.7%) at V1, 20 patients (1.4%) at V2, 27 patients (1.8%) at
V3, 5 patients (0.3%) at V4, and 11 patients (0.8%) at V5. On the other hand, 40 patients (2.7%) at V1, 15 patients (1.0%)

Table 2. Mean number of flares (total, severe and mild-moderate) over the follow-up period (4 years) according to the activity status.

Table 3. Comparative results in LLDAS status, admissions, HRQoL, damage accrual and mortality over the follow-up period (4 years) in patients
who have ever been in a situation of moderate or severe activity compared to those who have not.

4488



at V2, 13 patients (0.9%) at V3, 6 patients (0.4%) at V4 and 3 patients (0.2%) at V5 showed severe activity. Patients who pre-
sented both moderate and severe activity in at least 1 of the 5 visits had a significantly higher mean total number of flares over
the 4-year follow-up period (V1-V5)than those who did not (p< 0.001). These same results occur in the case of severe flares.
Regarding mild-moderate flares, patients with moderate and severe activity in at least 1 visit, had a higher mean number than
patients without these activities, being statistically significant for moderate activity. More detailed information about flares
can be seen in Table 2. On the other hand, patients who presented both moderate and severe activity in at least 1 of the
5 visits had significantly less number of visits in LLDAS, higher number of hospital admissions, worse HRQoL and greater
damage accrual in the period V1-V5 than those who did not (p< 0.001 for all comparisons). Patients with severe activity in
≥1 visit had higher mortality (p=n.s.) (Table 3).

Conclusion: Patients who were in a state of moderate and/or severe activity at least on 1 occasion had worse outcomes at the
end of follow-up in terms of number/severity of flares, hospital admissions, deterioration in HRQoL and damage accrual. These
results emphasize the importance of setting achievable objectives in the Treat to Target (T2T) strategy for the treatment of SLE.
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Background/Purpose: The SDI is a robust instrument, but is limited by incomplete items, restricted applicability in paediat-
ric patients, and outdated item definitions1. The SLICC, ACR and LFA have embarked on a data- and expert/patient-driven
project to develop a revised SDI. Our objective was to report the item generation and reduction phases of a five-phase pro-
cess for developing a revised SDI.
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Methods: Item generation and reduction involved a thorough literature review, a three-round Delphi exercise, and a subse-
quent revision by a 14-member steering committee. A group of lupus experts conducted a literature review to identify items
that reflect the construct of damage in SLE and grouped the items into organ domains. A large international group of expert
lupus clinicians was established by snow-ball sampling amongst SLICC members. Patient and caregiver partners were
nominated through the LFA, Lupus UK, Lupus Europe, and Lupus Canada.

Participants generated and rated candidate items based on their appropriateness for inclusion in a revised SDI using a Del-
phi exercise. The 14-member steering committee then reviewed the items for further refinement.

Results: We assembled a diverse group of 146 individuals (mean age 50.6, ranging from 28 to 79 years; 60.3% females;
58.9% white; clinical experience ranging from 1 to 51 years) from 35 countries, representing the lupus research and patient
community extensively. There were 135 medical doctors, 2 allied health professionals and 9 patients.

Item generation resulted in a total of 220 items across 14 organ systems. The literature review identified 4 unique items
(1.8%), while 103 unique items (46.8%) were derived from the Delphi exercise alone, and 113 items (51.4%) appeared in
both exercises. In the second round of the Delphi exercise, participants suggested an additional 6 unique items. Overall,
226 items were subjected to re-rating for appropriateness for inclusion in the revised SDI. Completion rates for the first, sec-
ond, and third Delphi rounds were 97.9%, 95.0%, and 91.7%, respectively. Thirty-six items received a median score of 4 out
of 9 and these were removed. All original 1996 SDI items were retained with median appropriateness scores of 7, 8, and
9, except for upper gastrointestinal tract surgery (median appropriateness score 5) and osteomyelitis (median appropriate-
ness score 5). The steering committee further eliminated 126 items due to redundancy, limited availability or feasibility for
assessment, overlap, lack of reflection of damage construct or association with lupus disease activity, and rarity. Figure 1
shows the number of candidate items identified at different stages during revised SDI development.

Figure 1. Number of candidate items identified at different stages of Phase II/III during revised SDI development
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Conclusion: Using a combined data-driven and expert/patient-based approach, items and domains that comprise damage
in SLE have been expanded. The item generation and reduction phase resulted in 64 candidate items for consideration. All
original SDI items were retained in this step. Further steps are now underway to agree upon definitions for those items,
including extent and duration of item presence, based on the best current evidence and internationally accepted norms.

1) Barber M, et al. Evolving concepts in SLE damage assessment. Nat Rev Rheumatol. 2021;17(6):307-8
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Background/Purpose: Using machine learning, we identified 4 patient clusters based on longitudinal autoantibody profiles
in an international SLE inception cohort, which were predictive of disease outcomes (Ann Rheum Dis 2023). We now com-
pare direct and indirect costs between these SLE clusters to elucidate healthcare utilization patterns in SLE.
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Methods: Patients fulfilling the 1997 Revised ACR SLE Classification Criteria from 33 centres (11 countries) were enrolled
within 15 months of diagnosis and clustered by k-means using longitudinal 29 ANA immunofluorescence pattern and
20 autoantibody profiles. Data were collected annually on health care use (i.e., hospitalizations, medications, dialysis, and
selected procedures, as well as SLE antibodies, organ involvement, activity [adjusted mean SLEDAI-2K] and medication
use), supplemented by data on additional resource use and lost work-force/non-work-force productivity in a patient subset.
Multiple imputation was used to predict all missing values for the patients in the full cohort who did not provide direct/indirect
costs for all observations. Health care use was costed using 2023 Canadian prices and lost productivity using Statistics
Canada age-and-sex specific wages. Average annual costs over follow up were compared between clusters using multivar-
iable regressions, adjusting for significant predictors for direct and indirect costs.

Results: Of 1800+ patients enrolled in the SLICC cohort, 805 subjects were included in the SLE clusters and provided cost
data (Table 1). Mean follow-up time for the entire cohort was 12.3 years (range 2.9-21.6 years) and similar across clusters.
There were no clear differences in direct and indirect costs and component costs between clusters 1 (high frequency of anti-
Sm/anti-U1RNP, predictive of high cumulative disease activity and immunosuppressant/biologic use), 2 (low autoantibody
reactivity, predictive of low disease activity and immunosuppressant/biologic use), and 4 (multiple autoantibody reactivities,
predictive of high disease activity). Thus, these 3 clusters were combined and compared with cluster 3 (highest frequency of
all antiphospholipid antibodies [IgM/IgG anti-cardiolipin, -ß2GP1, -PS/PT, IgG anti-ß2GP1D1, lupus anticoagulant], predic-
tive of seizures and mortality) using multivariable regressions. Cluster 3 had higher total direct costs than clusters 1, 2, and
4 combined ($9288 vs $7061; adj. diff. $2852 [95%CI $196, $5510]), particularly for hospitalizations ($2134 vs $1320;
adj. diff. $1158 [95%CI $455, $1860]) (Table 2). Cluster 3 had significantly more hospitalizations for thrombotic/
cardiovascular (CVD) events compared to combined clusters (2-sample test of proportions, 22.7% vs. 4.1%, diff. 18.6%
[95%CI 6.0%, 31.3%]) (Fig1).
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Conclusion:Machine learning based on autoantibodies alone identified a patient cluster with high antiphospholipid antibody
frequency who incurred the greatest direct costs, a high proportion driven by hospitalizations due to thrombosis/CVD-
related events. Even clusters with severe SLE did not incur such high cost, suggesting thrombotic and antiphospholipid-
related complications are important contributors to the economic burden of SLE.
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Figure 1. Reasons for Hospitalization Cluster 3 vs. Combined Clusters 1, 2, and 4. There was a higher proportion of hospitalizations for thrombotic
events (e.g., myocardial infarction, stroke, pulmonary embolism) for Cluster 3 (*** p<0.001) compared to Combined Clusters 1, 2, and 4.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) have a 1.85-fold higher risk of all-cause mortality
and a 2.74 fold higher risk of infection-related mortality compared with controls. In addition, infection is responsible for up to
45% of hospitalization and 65.8% of death. However, few studies had developed a prediction tool for hospitalized infection
in patients with SLE using electronic medical records (EMR). Therefore, we aimed to develop predictive models for hospital-
ized infection in patients with SLE in a medical center in central Taiwan.

Fig 1. Flowchart of study subjects enrollment.

4495



Methods: Using EMR data of patients with SLE from the Taichung Veterans General Hospital during the period of 2012–
2022, we conducted five machine learning (ML) models, including extreme boosting (XGBoost), random forest (RF), logistic
regression (LR), support vector machine (SVM) and K nearest neighbor (KNN). The ratio between training/testing was 80/20.
We used the SHAP summary plot to illustrate the strength and the direction of associations between key features and
30-day risk of hospitalized infection. We performed the receiver operating characteristic (ROC) analysis, calibration curve
and decision curve analysis to determine discrimination, accuracy and applicability of the predictive ML modes in the testing
datasets.

Results: Figure 1 showed the flowchart of subject enrollment. A total of 5368 patients with SLE with at least two ambulatory
visits were included. Table 1 summarizes characteristics of patients with and without hospitalized infection. We finally
included 28 features of four domains (demographics, laboratory data within one year before the index date, comorbidities
in prior one year, and cumulative dose of medications in prior 3 months [9 months for rituximab]) based on feature impor-
tance in the ML models (Fig 2A). Fig 2B showed cumulative relative feature importance of top 28 features categorized by
main clinical domains in predicting 30-day hospitalized infection. As shown in Fig 2C, XGBoost showed the best perfor-
mance among the five ML models with a sensitivity of 83.15%, a specificity of 94.09%, an accuracy of 93.11% and an area
under curve (AUC) in ROC analysis of 95.9% in the testing datasets. Because laboratory data domain provides the largest
portion of feature importance, after exclusion of 11 medication domain features, we re-conducted ML models using 15 lab-
oratory data domain features and 2 demographic domain features and found the XGBoost model still revealed the best per-
formance with an accuracy of 91.91% and an AUC in ROC of 93.94% (data not shown).

Conclusion: We developed explainable ML models to predict hospitalized prediction in patients with SLE using 10-year
EMR data from a medical center in Taiwan.

Table 1. Characteristics of patients with SLE with and without hospitalized infection.
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Background/Purpose: Poor COVID-19 outcomes in patients with systemic lupus erythematosus (SLE) has been found to
be associated with glucocorticoid dose, male sex, older age, mycophenolate, rituximab, cyclophosphamide, moderate or
high SLE disease activity, and comorbidities including kidney disease and cardiovascular disease/hypertension. However,
the influence of mental illness on COVID-19 outcomes had not been addressed.TriNetX, a global federated health research
network, has been used in several studies to investigate the outcomes and clinical features. Therefore, we aimed to assess
the association of mental illness and COVID-19 outcomes in patients with SLE using electronic medical records (EMR) in the
TriNetX Network. The aim of the study was to assess the association of short-term outcomes of COVID-19 with mental ill-
ness in patients with SLE.

Methods: The study identified SLE patients aged 20–89 years who got COVID-19 between January 1, 2020 and April
28, 2023 with and without a history of mental illness before COVID-19 infection. The diagnoses of SLE and mental illness
(mental and behavioral disorders due to psychoactive substance use, mood [affective] disorders, or anxiety, dissociative,
stress-related, somatoform and other nonpsychotic mental disorders) were based on International Classification of Diseases
tenth revision (ICD-10), while the diagnosis of COVID-19 was based on ICD-10, Current Procedural Terminology (CPT)
Codes, or Logical Observation Identifiers Names and Codes (LOINC). Propensity score was used to match COVID-19
infected SLE patients with and without a history of mental illness for potential confounders, we conducted Cox regression
analyses to examine the association between mental illness and COVID-19 outcomes shown as hazard ratios (HRs) with
95% confidence intervals (CIs).

Fig 2. XGBoost feature importance (2A), cumulative relative feature importance of top 28 features categorised by main clinical domains (2B) and
performance of various machine learning models (2C).
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Results:We finally included 12,485 patients with SLE who had a history of mental illness and 12,485 matched SLE patients
without a history of mental illness. The mean ± standard deviation (SD) age was 51.5 ± 15.8 years in the mental illness group
and 51.6 ± 17.4 years in the non-mental illness group, respectively. The proportion of females was 89.2% in the mental ill-
ness group and 88.4% in the non-mental illness group. SLE patients with mental illness had a higher risk of hospitalization
(HR, 1.26; 95% CI, 1.17–1.35), Intensive Care Unit (ICU) admission (HR, 1.47; 95% CI, 1.24–1.73), mechanical ventilation
(HR, 1.50; 95% CI, 1.11–2.03), sepsis (HR, 1.24; 95% CI, 1.03–1.51) and cerebral vascular accident (CVA) (HR, 1.66;
95% CI, 1.41–1.96) than SLE patients without mental illness. However, the risk of mortality was lower in SLE patients with
mental illness than in SLE patients without mental illness (HR, 0.73; 95% CI, 0.57–0.93).

Conclusion: This global multicenter matched cohort study showed that mental illness was associated with an increased risk
of hospitalization, ICU admission, mechanical ventilation, sepsis and CVA, but a decreased risk of death within 30 days after
the date of COVID-19 diagnosis in patients with SLE.

Disclosure: H. Chen: None.
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Background/Purpose: Regional disparities in the management of SLE are frequently described. Governance, funding,
logistic barriers, and physician choice may be important determinants though data is scare from many underrepresented
regions thus limiting our understanding and ability to appraise this. Steroids are a key contributor to damage and the use
of steroid sparing medication has an important role in reducing these complications. In this study, we sought to evaluate
global patterns in the treatment of SLE and identify the prevalence of steroid related comorbidities.

Figure 1. Patients from low/medium HDI (lmHDI) countries were significantly younger and had shorter disease duration than those from high/very
high HDI (hvhHDI) countries (p<0.0001)

Table 1. Differences observed between patients from low/medium HDI (lmHDI) and high/very high HDI (hvhHDI) countries. Corticosteroid and anti-
malarial treatment was more frequently used in the treatment of patients in low/medium HDI (lmHDI) countries, whilst biologic use was used more
frequently in high/very high HDI (hvhHDI) countries.
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Methods:We identified SLE patients from the COVAD 2 database, an international study of over 20,000 respondents. Data
collection included, demographics, comorbidities, treatment including; corticosteroids (CS), antimalarials, immunosuppres-
sants (IS), cyclophosphamide and biologics. Country Human Development Index (HDI) classification, a composite index for-
mulated by the United Nations to rank countries into tiers of development, was utilised. Statistical analysis comprised of Chi
square for comparison of categorical values and t-test for comparison between groups. Significance was defined
as p< 0.05.

Results: A total of 1167 patients with SLE were included in analysis. As shown in Figure 1, patients from low/medium HDI
(lmHDI) countries were significantly younger than those from high/very high HDI (hvhHDI) countries (median age 32, IQR
27-41 vs 41, IQR 32-52 years, p< 0.0001). In addition, disease duration was shorter in lmHDI countries (median 5, IQR
3-10 vs 10, IQR 5-19 years, p< 0.0001). As shown in Table 1, a higher proportion of SLE patients from lmHDI countries were
on CS (73% vs 59%, p=0.0002), antimalarials (81% vs 68%, p=0.0002) and IS (66% vs 53%, p=0.0009) compared with
patients from hvhHDI countries. Biologic use was more common in hvhHDI countries (7% vs 2%, p=0.0055). Comorbidity
prevalence was similar between groups, however when adjusted for age, these were observed in younger patients from
lmHDI countries than hvhHDI countries (with shorter disease durations), thus suggesting earlier steroid related complica-
tions. Patients with chronic kidney disease were significantly younger patients in lmHDI countries than hvhHDI countries
(36.67 vs 44.64 years, p=0.015). Those with coronary artery disease (35.7 vs. 44.6 years, p=0.015) and hypertension
(41.5 vs 49.8 years, p=0.003) were also younger in lmHDI countries.

Conclusion: In this large international study evaluating treatment and steroid related comorbidity incidence in SLE popula-
tions based on country HDI we identified several differences in pharmacological management globally. Whilst there was
no significant difference in the incidence of comorbidities, these occurred in younger patients and earlier in the disease
course in those from lmHDI countries. CS use was higher in lmHDI countries and may be a key contributor to the increased
incidence in these comorbidities. Interestingly, Hydroxychloroquine, which has frequently been shown to reduce damage
and cardiovascular comorbidities was more commonly used in lmHDI countries but these comorbidities persisted. Further
studies are required to identify other factors contributing to this earlier development of comorbidities.
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Background/Purpose: The management of SLE relies on regular assessment of disease activity. However, patient percep-
tion of disease activity can be highly variable and may be discordant with physician assessment. This problem has recently
become a more important consideration due to the rise in virtual or telephone consultations, in which physicians may be
guided by patient reported symptoms and perceived disease activity. In this study, we sought to evaluate factors associated
with discordance between physician and patient perception of disease activity in SLE in a global cohort of patients.

Methods: Data was collected from an international collaborative research survey of more than 17,000 participants (of which
1292 had SLE). Variables such as disease duration, symptoms, comorbidities, medication and validated Patient Reported
Outcome Measures (PROMs) were included. Patient perception of disease activity was self-reported. Physician defined dis-
ease activity was classified as the presence of at least one symptom of active SLE (including joint swelling, active rash, oral
ulcers, alopecia, active renal disease) in addition to the need for a change or increase in lupus treatment within the last
6 months. Patients were classified into three groups; 1. Concordant active (both physician and patient in agreement of active
disease); 2. Discordant (patient reported disease to be active but did not fulfil definition of physician confirmed active dis-
ease); 3. Concordant inactive (both physician and patient in agreement that the disease is inactive). Differences between
groups was evaluated using Chi Square and t-test. Cramer’s phi was used to assess strength on concordance between
patient and physician reported disease activity. Predictors of discordance were analysed in regression models. Statistical
significance was defined as p< 0.05.
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Results: Of the 1292 patients with SLE, 5.1% were defined as Concordant Active disease, 49.46% had Concordant Inac-
tive disease, and 45.43% were Discordant (patient perceived active with physician defined inactive disease). Cramer’s phi
between Physician Active and Patient Active disease was 0.16 (weak association). As summarised in Table 1, there was
no difference in age, gender or disease duration between groups. In patients with inactive disease, Caucasian patients were

Table 1. Summary of key differences between Concordant Active, Discordant (patient perceived active disease and physician defined inactive dis-
ease), and Concordant Inactive patients with SLE
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more likely to be discordant (p < 0.0001), with Asian, Mixed and Other ethnicities more likely to be concordant. In terms of
treatment, those on steroids and immunosuppressive agents were more likely to be discordant in their assessment of dis-
ease activity, whilst those on no treatment were more likely to be in agreement with physicians that their disease was inac-
tive. As shown in Figure 1, key symptomatic drivers of discordance included fatigue, pain and Global Mental Health scores
(p < 0.0001). Patients were more likely to agree that their disease was inactive in the context of lower levels of pain, fatigue
and better mental health scores whilst being on less treatment.

Conclusion: This study highlights that nearly half of patients perceive their disease to be active when their physicians feels it
is inactive. In particular this was observed in those who reporting from high levels of fatigue, pain and poorer mental health.
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Figure 1. Patients who reported active disease (in the context of physician defined inactive disease, i.e. discordant) reported high levels of Pain (A),
Fatigue (B) and had poorer mental health (C) and physical function (D) than those with concordant inactive disease (in which both patient and phy-
sician agreed the disease was not active). There was no significant difference in PROMIS Physical Health Score (E), Age (F) or Disease Duration
(G) ns, not significant; **** p<0.0001
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Background/Purpose: The Type 1 & 2 SLE Model encompass symptoms classically attributed to inflammation, including
arthritis, rash, serositis and nephritis (Type 1 SLE), and symptoms of fatigue, widespread pain, mood disturbance, and cog-
nitive dysfunction (Type 2 SLE). Our preliminary data suggest there are at least two distinct sub-types of Type 2 SLE, one
that is related to active inflammation and another that exists regardless of inflammation. The objective of this study was to
use longitudinal measures of Type 1 and Type 2 SLE activity to identify distinct subgroups of Type 2 SLE.

Methods: SLE patients meeting SLICC criteria with ≥2 visits at a university rheumatology clinic over a 36-month period
between February 2018 and August 2022 were included. At each visit, rheumatologists scored Type 1 and 2 SLE activity
separately by Physician’s Global Assessments, visual analog scales of 0-3 (0=no activity, 3=severe activity). Growth mixture
models derived classes of patients based on their Type 1 and Type 2 PGA trajectories. We postulated quadratic trajectories
and different number of classes were assessed based on objective model criteria and interpretability of the classes. Once the
number of classes was selected, posterior probabilities assigned patients to the class with the highest probability. Patients
were then classified according to their classes of Type 1 and Type 2 PGA trajectories into different "groups". Differences in
clinical and demographic characteristics across groups were estimated using simple statistics.

Results: We included 297 patients with 2,011 visits. The best model fit of trajectories for both the Type 1 and Type 2 PGA
included three classes. When patients were grouped according to their Type 1 and Type 2 PGA classes, the majority
(73%) fell into one of four groups (Figure 1): 29% had low Type 1 and Type 2 activity (Minimal); 19% had constant high Type
2 but low Type 1 activity (Type 2); 7% had constant high Type 1 but low Type 2 activity (Type 1); and 18% had constant high
Type 1 and Type 2 activity (Mixed). The remaining 27% of patients had variable Type 1 and Type 2 changes over time that did
not fit into a distinct group. Patients in the Type 2 SLE group were older and more likely to be on disability (Table 1). While the
SLEDAI and Type 1 PGA scores were similar between the Type 1 and Mixed groups, the disease manifestations were some-
what different, with more nephritis in the Type 1 group and higher LFA-REAL Musculoskeletal PGA scores in the Mixed
group. While overall Type 2 PGA scores were similar for those in the Type 2 and Mixed groups, there was more depression,
pain, and symptom severity among those in the Mixed group. In a descriptive analysis to determine if Type 1 and Type
2 PGA changed concordantly, 39% of patients had Type 1 and Type 2 SLE PGAs that consistently changed together.
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Conclusion: We identified 4 main longitudinal subgroups of patient trajectories. Supporting our prior qualitative work, we
found changes in Type 1 and Type 2 occurred together in almost 40% of patients. Future work is needed to understand
the underlying etiology of each subgroup, allowing us to target these groups with appropriate medical and non-medical
treatment plans.

Figure 1. Spaghetti plots showing the individual trajectories of Type 1 and 2 PGAs for patients in each group.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) frequently visit the emergency department
(ED) due to the complex disease course. Previous research highlights infection and pain as key reasons for ED use in SLE.
Our previous study using the US National Emergency Department Sample (NEDS) found that SLE ED visits consisted of

Table 1. Cohort characteristics.
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Table 1. Baseline demographic characteristics and clinical comorbidities of ED encounters in SLE by age categories: National Emergency Depart-
ment Sample (NEDS), 2019: National Emergency Department Sample (NEDS), 2019

Table 2. Baseline demographic characteristics and clinical comorbidities of ED encounters in SLE by racial/ethnic categories: National Emergency
Department Sample (NEDS), 2019
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more young patients, of Black race, with publicly funded insurance and a higher comorbidity burden, but Black patients
were less likely to be admitted from the ED. This study aims to further investigate age and race-based variations in ED
utilization.

Methods: Using NEDS (2019) discharge data for 989 hospitals, which approximates a 20% sample of US hospital-owned
EDs, SLE visits were identified using ICD-10 codes (M32.xx) and categorized by age (18-30, 31-50, 51-64, and ≥ 65 years)
and race (White, Black, Hispanic, Others). Demographic features, clinical comorbidities, and the top ten primary diagnoses
associated with ED visits were compared across groups.

Results: We identified 414,139 ED SLE visits, 41% of which were visits by adults aged 31-50 years. Young SLE adults
(18-30 years) visiting the ED were predominantly Black (47.10%), and had Medicaid (41.70%), while older adults
(≥ 65 years) were mostly White (64.70%). Older adults had higher rates of chronic kidney disease (CKD), hyperlipidemia

Figure 1. Top ten primary diagnoses associated with ED visits in SLE by age and race categories, National Emergency Department Sample
(NEDS), 2019
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(HLD), hypertension (HTN), diabetes, and cardiovascular diseases (CVDs), but young SLE adults (18-30 years) also
exhibited significant comorbidity burdens (CKD: 20.78%, HTN: 33.02%). Analyzing by race, more ED visits by Black
and Hispanic SLE patients were in the 18-30 age group (�20%) compared to White patients (< 10%). Medicaid use
was notably higher among non-White (27-32%) versus 19% in White patients. Comorbidity patterns varied, with
White patients having higher HLD, ischemic heart disease (IHD), and mood disorders while Black patients had higher
CKD and HTN (25% vs 13% and 61% vs 48%, respectively). The most common primary diagnosis for ED visits in
young SLE adults (18-31 years) was "SLE/Connective tissue disease (CTD)", whereas sepsis was the most common
diagnosis for older adults (≥ 65 years). Heart failure and arrhythmias were among the top 10 diagnoses for adults
≥ 65 years, but not in younger groups. The primary ED diagnosis of SLE/CTD was more common in Black (8.61%)
and Hispanic (6.70%) than in White patients (2.99%), with no other major differences in other reasons for ED visits
based on race.

Conclusion: In a previous study of general population ED visits, Black patients were less likely to be admitted from the ED,
and our study suggested a similar pattern among SLE ED visits. Discriminating determinants appear to be younger age,
higher Medicaid use, CKD, HTN, and heart failure amongst Black SLE patients, and higher prevalence of older age groups,
and baseline CVDs among White patients. While it appears that increased age and/or more severe CVDs in the White
patients may explain the disparate admission rates, further study is needed to confirm whether these discriminating factors
are replicated in other datasets and whether other factors such as ED reliance as a primary source of care and insurance
coverage affect the lower admission rate amongst Blacks.

Disclosure: R. Dhital: None; I. Karageorgiou: None; A. Pokharel: None; K. Kalunian: AbbVie/Abbott, 2, Amgen,
5, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, EquilliumBio, 2, Genentech, 2, Gilead, 2, Jans-
sen, 2, KezarBio, 1, Merck/MSD, 2, Novartis, 2, Pfizer, 2, Remegene, 2, Roche, 2, UCB, 5.
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Background/Purpose: Systemic lupus erythematosus (SLE) is the prototypical autoimmune disease with diverse clinical
manifestations and variable treatment response. Conventional biomarkers of SLE activityprovide modest correlation with
disease activity and suffer from several confounding factors that limit their utility as treat-to-target surrogates.The SLEDi-
sease Activity Index 2000 (SLEDAI-2K) is often employed to monitor disease activity, but the administrative burden it
requires has limited its real-world adoption.Modeling the values of serum biomarkers to predict patients’clinical SLEDAI-
2Kscores (cSLEDAI-2K; which excludes its immunologic lab components, i.e., anti-dsDNA and complement), holds poten-
tial to advance the developmentof individualized treatment plans, thus advancing the field of precision medicine. Therefore,
the aim of this study was to investigate the correlation of serum biomarkers with cSLEDAI-2K scores and to evaluate their
potential to stratify patients in active and inactive disease states.
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Methods: A total of 128 patients (90.6% female) with a mean age of 44.3 were included in the analysis. The patients sam-
pled were raciallydiverse,as detailed in Table 1. The mean cSLEDAI-2K score was 4.35. The association of blood bio-
markers, including anti-dsDNA, EC4d, PC4d, anti-C1q, C3, and C4with the cSLEDAI-2Kscore was evaluated using
multiple 10-fold cross-validated regression models. The most predictive model was identified and used for further stratifica-
tion of patients based on cSLEDAI-2Kscores of <4 (low activity) and >4 (high activity) groups.Significant differences in blood
levels between patient groups were estimated using the Wilcoxon test.

Results: The best-performing regression model (RuleFit Regressor) had an R2 of 0.57. Despite the modest correlation, the
average absolute residual between actual and predicted cSLEDAI-2Kwas only 1.3. Moreover,when the predicted scores
were used to categorize patients into cSLEDAI-2K <4 or >4, the model achieved an accuracy of 84.5% in cross-validation
and 72% in the unseen holdout partition (Figure 1). Biomarkers were ranked in order of predictive importance showing
C3 at the top, with 100% of relative model importance, followed by the other biomarkerspresentedin relation to C3
(Figure 2,B). Finally, comparing blood levels of the ranked biomarkers confirmed a statistically significant difference between
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SLE patients stratified bycSLEDAI-2K scores for C3 (P<0.001), anti-dsDNA (P= 0.005), and EC4d (P<0.001)(Figure 2, A),
while differences inC4, anti-C1q, and PC4d were non-significant.

Conclusion: These results highlightthe potential of applying machine learning toselectedblood biomarkers to predict the
cSLEDAI-2K score to monitor disease activity in clinical practice.EC4d emergedas anindependentpredictor,additive to the
predictive power of conventional biomarkers across our top models, suggesting its potential use in a precision medicine
approachto guide individualized treatment strategies in SLE. Further research is required to validate these findings and bet-
ter understand their implications for individualized SLE management.

Disclosure: V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia, 1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi,
1, Horizon Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda, 5, Vertex, 2; T. O’Malley: Exagen, 3, 11, 12, Share-
holder; G. Casaburi: Exagen Inc., 3; S. Kumar: Exagen, Inc., 3; A. Concoff: Exagen, 3, 4, 12, Shareholder, Pacira Bio-
sciences, Inc., 2, United Rheumatology, 4.
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Background/Purpose: Lupus nephritis (LN) is a significant comorbidity affecting approximately up to 50-60% of patients
with systemic lupus erythematosus (SLE). Complete renal response (CRR) and partial renal response (PRR) have been rec-
ommended as treatment targets in LN. Lupus low disease activity state (LLDAS) is an important target associated with
improved clinical outcome in SLE. Its role in patients in LN has not been fully evaluated. This study aims to investigate the
attainment rate, predictors and outcomes associated with LLDAS attainment in patients with LN.

Methods: Patients with biopsy-proven LN during 2010-2020 in Queen Mary Hospital were included. Baseline demo-
graphics, blood parameters and urinalysis results were recorded. Renal response and LLDAS attainment were assessed
at 12 months after LN diagnosis. CRR was defined as proteinuria ≤0.5g/day with normal estimate glomerular filtration rate
(eGFR); PRR was defined as a reduction in proteinuria by ≥50% with near normal eGFR. LLDAS was attained by meeting:
(1) SLE Disease Activity Index ≤4 with no major organ activity; (2) no new lupus disease; (3) physician global assessment
≤1; (4) prednisolone dose ≤7.5mg; (5) standard maintenance immunosuppressants1. Treatment response was defined as
proteinuria reduction of ≥50% or to sub-nephrotic range. Relapse was defined as a biopsy-proven active LN on histology
after an initial treatment response. Time-to-relapse survival analysis was performed to compare the significance of CRR/PRR
and LLDAS attainment.
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Results: A total of 143 LN patients were included with a median follow-up duration of 10.4 years (Table 1). At 12 months,
57 (40%), 14 (10%) and 69 (48%) patients achieved CRR, PRR and LLDAS, respectively. Although 39 (27%) patients
attained both CRR/PRR and LLDAS, a significant number of 30 (21%) patients reached LLDAS without meeting CRR/PRR
(Figure 1). Among 136 patients who achieved the pre-defined treatment response, 30 (22%) patients developed LN relapse
after a median of 2.98 years. Patients reaching either CRR/PRR or LLDAS had a significantly lower risk of relapse
(CRR/PRR: HR = 0.34, p = 0.02 ; LLDAS: HR = 0.28, p = 0.003). The attainment of both CRR/PRR and LLDAS was asso-
ciated with the lowest risk of relapse (Figure 2).

Conclusion: We advocate LLDAS as a target for LN patients as LLDAS attainment lowers the risk of future relapse.

Figure 1: Attainment of CRR/PRR and/ or LLDAS at 12 months.

Figure 2: Risk of LN relapse.
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Table 1: Baseline characteristics of 143 patients with biopsy-proven lupus nephritis
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Background/Purpose: Anti-Sm autoantibody has been a known specific biomarker of systemic lupus erythematosus
(SLE). There have been reports about its correlation with higher disease activity, renal involvement, and lower lupus low dis-
ease activity state attainment (LLDAS) among SLE patients. However, its exact role in renal outcome among patients with
known lupus nephritis (LN) has been uncertain. This study adds to the literature in the role of Anti-Sm in relation to its prog-
nostic value among patients with lupus nephritis. We also investigate the effect of LLDAS among patients with anti-Sm.

Methods: Patients with biopsy-proven LN during 2010-2020 were included. Baseline demographics, blood parameters
and urinalysis results were recorded. Immunological markers such as autoantibodies profile were also documented. Com-
plete or partial renal response (CRR/PRR) and LLDAS was assessed at 12 months post-LN, and any future relapses were
recorded. LLDAS was attained by meeting: (1) SLE Disease Activity Index ≤4 with no major organ activity; (2) no new lupus
disease; (3) physician global assessment ≤1; (4) prednisolone dose ≤7.5mg; (5) standard maintenance immunosuppres-
sants. Relapse was a biopsy-proven LN after an initial treatment response of proteinuria reduction of ≥50% to sub-nephrotic
range. Predictors of LLDAS and relapse were tested by logistic regression and COX regression respectively.

Table 1: Predictors of LN relapse
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Results: A total 143 patients were included in this study. Anti-Sm positivity was present in 25 patients. Nephrotic range pro-
teinuria and the presence of anti-Sm autoantibody were significant predictors of relapse in the univariable COX model. Only
anti-Sm autoantibody was significant (p = 0.04) at the multivariable analysis. Anti-Sm autoantibody was the only variable
found to predict LLDAS attainment (p = 0.03). Patients with anti-Sm had lower chance of LLDAS attainment (odds
ratio = 0.34) with higher risk of subsequent relapse (hazard ratio = 2.34) compared to anti-Sm negative patients. Despite this,
LLDAS attainment complementary to CRR/PRR was still found to be protective from future relapse (p < 0.001).

Conclusion: Patients with anti-Sm belonged to a high-risk subgroup with worse prognosis, yet LLDAS attainment could still
prevent subsequent relapse among them.

Disclosure: C. Cheung: None; C. Lau: AstraZeneca, 6, 12, external expert for SLE sterring committee 11.2022;
S. Chan: None.

Table 2: Predictors of LLADAS attainment at 12 months
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Background/Purpose: Research was undertaken to better understand how people living with lupus describe its sum total
impact on their lives including work, challenges with relationships and its toll on mental health.

Methods: In August 2022, an email invitation to an online survey was sent to US members of MyLupusTeam, a social net-
work of over 218,000 members. In total, 676 members diagnosed with systemic lupuserythematosus completed the
31-question survey regarding experiences with lupus and impact of the disease on everyday life.

Results: The far-reaching impact of lupus was evident in that most reported that lupus had a negative impact on overall
quality of life (91%), interferes with their social life (84%), disrupts education/work (78%), and negatively impacts family rela-
tionships (66%). These lupus patients also found it hard to do everyday chores (89%) and hard to get around physically
(79%). In total, only 7% felt their lupus related health was excellent or very good. "The pain that I have means I can’t do any-
thing."The emotional toll of lupus manifested in feeling stressed (88%), anxious/depressed (83%) or judged by others (63%).
In fact, a large number indicated depression (52%), or anxiety (55%) as diagnosed comorbidities. "Visible symptoms appear
on our faces or bodies that cause us to feel so low and embarrassed to show our faces in public." Despite the many obsta-
cles, respondents were proactive in managing lupus.Most were able to stay on their prescribed medications (83%). And only
12% are not on any medication to treat lupus and its symptoms.However, 32% struggled to afford their medical expenses
and these patients were much more likely be in poor health (75% versus 55% among those who could easily afford their
medications).

Impact of Lupus on Quality of Life
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Conclusion: Understanding the physical, emotional, and quality of life impact of lupus, can help rheumatologists provide a
more holistic approach to treating lupus patients. This includes listening to patient concerns and addressing the symptoms
of lupus, including pain, depression, and fatigue, and not just disease progression. Importantly, by addressing the mental
health aspects of lupus, rheumatologists can help create better health outcomes, including effective self-care regimens
and an improved quality of life.

Disclosure: B. Schneider: None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by multi-organ
involvement, associated with substantial morbidity and mortality. A characteristic that distinguishes lupus patients is the
aggressiveness of the disease, associated with worse outcomes, especially in certain ethnic groups. Patients of Afro-
American ethnicity or Hispanics present more frequency of renal disease and higher damage accrual, as compared to Cau-
casians, and there is certain controversy regarding the factors that explain these differences and the relevance of the socio-
economic status on there. OBJETIVES: To compare the clinical and serological features, treatments, outcomes and
comorbidities of SLE patients from the cross-sectional phase of the Spanish lupus registry (RELESSER), those Latin Amer-
ican patients residing in Spain, who belong to the RELESSER register and patients from the Argentinian register
(RELESSAR).

Methods: RELESSER and RELESSAR are large multicenter registries and share the same database, with identical defini-
tions of the variables. Likewise, both include patients who meet the ACR /1997 classification criteria. The variables collected
were: demographics, clinical, serology, comorbidities and treatments; disease activity index (SELENA-SLEDAI), damage
(SLICC/ACR Damage Index (SDI). The Charlson Comorbidity Index was performed as well as Katz score. In RELESSER,
Latin American patients were defined as those born in Latin American countries, whose Latin American parents have emi-
grated to Spain. Other ethnic groups of RELESSER were excluded from this analysis. The categorical variables were com-
pared using Chi-square test or Fisher’s test, and for the continuous variables, ANOVA or the Kruskal Wallis test were
carried out. In cases where significant differences were found between the groups, and multiple comparisons were per-
formed. The significance level < 0.05 was considered. R software was used for data analysis.

Results: A total of 5423 patients were included: 1475 in the RELESSAR group, 3627 in the Caucasian RELESSER, and
208 Latin-American from RELESSER. Table 1 shows the multiple comparisons between the groups. Latin-American
patients irrespective of the country in which they live have a younger age, shorter duration of the disease with a shorter time
to diagnosis, higher severity as measured by Katz Index, more frequency of nephritis, higher SLEDAI and higher use of cor-
ticosteroids treatment. However, RELESSER patients had showed higher frequency of comorbidities and hospitalizations.

Conclusion: Latin-American patients had severe disease, with higher frequency of renal involvement and use of corticoste-
roids, no matter the countryof residence suggesting that health resources would not be a good explanation for these differ-
ences. However, Spanish Caucasian patients have more mortality and infection, probably linked to lesser use of antimalarials
and high degree of comorbidity.
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Table 1. Comparison between RELESSAR patients, Latin-American RELESSER and Caucasian RELESSER.

Continuation Table 1. Comparison between RELESSAR patients, Latin-American RELESSER and Caucasian RELESSER.
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Background/Purpose: Pregnancy in patients with connective tissue diseases are known to be at high risk for the occur-
rence of adverse pregnancy outcomes. We aim toevaluate the pregnancy outcomes in patients with systemic autoimmune
diseases, including systemic lupus erythematosus (SLE), systemic sclerosis (SSc), primary Sjögren’s syndrome (pSS) and
undifferentiated connective tissue disease (UCTD).
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Methods: A retrospective and descriptive study was conducted from 1990 to 2020. All data were collected from the med-
ical records of childbearing age women with SLE, SSc, SS and UTCD enrolled in our clinic at the time of their pregnancy and
childbirth. The obstetric, maternal and fetal outcomes were collected and compared regarding diagnosis and adverse
outcomes.

Results: The study group included 295 patients, 125 patients (42%) with SLE, 50 patients (17%) with SSc, 80 patients
(27%) with Sjogren’s, 40 patients (14%) with UCTD.A total of 465 pregnancies were registered. The maternal and fetal out-
comes are detailed in table 1 and figure 1. The mean age at delivery was 31.5±8.5 years and the mean duration of disease
was 7.2±5.6 years. Pregnancy loss occurred in 21% of patients, live births in 66% of pregnancies, preterm delivery in 8%,
postpartum haemorrhage in 6%, preeclampsia in 5%, placental abnormalities in 4%, ectopic pregnancy in 3%, premature
rupture of membranes in 2%.Treatment with HCQ was received in 115 pregnancies in SLE (59%), 21 pregnancies in SSc
(24%) 62 pregnancies in pSS (52%) and 32 pregnancies in UCTD (49%). Exposure to corticosteroids and biologics during
pregnancy was 23 (18.4%), 6 (12%), 15 (19%) and 3 (7.5%), respectively. Patients with SLE had a higher risk of fetal morbid-
ity, including abortion (p=0.03), mean abortion rate (p=0.03), preeclampsia (p=0.04), ectopic pregnancy (p=0.03), preterm
delivery (p=0.02) and postpartum haemorrhage (p=0.01) than patients without SLE. The multivariate model adjusted for
age, nulliparity, active disease activity during pregnancy, smoking and exposure to biologics, HCQ and corticosteroids
found an association between unfavourable pregnancy outcomes and disease activity (OR 2.4 95% CI (1.3-7.2), p 0.003),
whilst HCQ during pregnancy (OR 0.23 95% CI (0.03-0.82) had a protective effect.

Conclusion: 66% of pregnancies in patients with autoimmune diseases resulted in live births. Patients with SLE had higher
rates of fetal and maternal morbidity than SSc, pSS and UCTD. Disease activity was associated with unfavourable preg-
nancy outcomes. Exposure to HCQ had a protective effect during pregnancy. Pregnancy planning and counselling prior to
conception of patients with connective tissue diseases leads to a reduction in maternal and perinatal complications.

Disclosure: C. Sieiro Santos: None; P. Pérez García: None; J. OrdasMartínez: None;C.Moriano: None;C. Álvarez

Castro: None; E. Díez Álvarez: None.

4522



Abstract Number: 2279

Sociodemographic Features, Health-Related Quality of Life (HRQoL),
Previous General Self-Efficacy and Corticosteroids (CS) Are Associated
with General Self-Efficacy in Systemic Lupus Erythematosus (SLE)
Patients. Data from a Prevalent Latin American Lupus Cohort

Manuel Ugarte-Gil1, Rocío Gamboa-C�ardenas2, Cristina Reategui-Sokolova3, Victor Pimentel-Quiroz2, Claudia Elera-
Fitzcarrald4, Jorge M. Cucho-Venegas5, Cesar Pastor-Asurza6, Zoila Rodriguez-Bellido6, Risto Perich-Campos6 and
Graciela S Alarc�on7, 1Universidad Cientifica del Sur, Lima, Peru, 2Universidad Cientifica del Sur/Hospital Guillermo
Almenara Irigoyen, EsSalud, Lima, Peru, 3Hospital Guillermo Almenara Irigoyen, EsSalud/Universidad San Ignacio de
Loyola, Lima, Peru, 4Hospital Guillermo Almenara Irigoyen, EsSalud/Universidad Privada San Juan Bautista, Lima, Peru,
5Hospital Guillermo Almenara Irigoyen, EsSalud, Lima, Peru, 6Hospital Guillermo Almenara Irigoyen, EsSalud/
Universidad Nacional Mayor de San Marcos, Lima, Peru, 7Heersink School of Medicine. The University of Alabama at
Birmingham, Birmingham, AL

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: SLE – Diagnosis, Manifestations, & Outcomes Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: Self-efficacy is the belief that one can carry out a behavior necessary to reach a desired goal. A bet-
ter self-efficacy has been reported as a predictor of better clinical outcomes in SLE patients such as a better HRQoL. How-
ever, predictors of a better self-efficacy in SLE patients remain to be identified. The aim of this study is to determine the
predictors of a better general self-efficacy in SLE patients.

Methods: Patients from a single-center Peruvian lupus cohort were included. General self-efficacy was measured with the
Patient-Reported Outcomes Measurement Information System (PROMIS) general self-efficacy instrument. For this instru-
ment, a score of 50 is the average for a clinical population, a higher score indicates a greater self-efficacy. Potential predic-
tors examined were gender, age at diagnosis, ethnicity, socioeconomic status, educational level, disease duration, disease
activity (ascertained with the SLEDAI-2K), damage (ascertained with the SLICC/ACR damage index, SDI), Charlson comor-
bidity index, CS as prednisone daily dose, antimalarials and immunosuppressive drugs use, HRQoL (assessed with the
LupusQoL), fatigue (ascertained with the FACIT-F) and previous general self-efficacy. Univariable and multivariable general-
ized estimating equations (GEEs) were performed using general self-efficacy in the subsequent visit, and the potential pre-
dictive factors in the previous visit. A multivariable model was done using a backward selection procedure with an alpha to
stay in the model of 0.05.

Results: 820 visits from 274 patients were included; 256 (93.4%) were women with a mean age at diagnosis of 35.5 (13.3)
years. General self-efficacy at baseline was 47.0 (10.0) and during the follow-up it was 46.6 (10.1). In the multivariable model,
age at diagnosis, non-White ethnicity, lower socioeconomic status and the daily prednisone dose were negatively associ-
ated with general self-efficacy; better physical health and previous general self-efficacy were positively associated with gen-
eral self-efficacy (table 1)

Conclusion: Age at diagnosis, lower socioeconomic status, non-White ethnicity and the daily prednisone dose predicted a
worse self-efficacy; a better physical health and previous general self-efficacy predicted a better general self-efficacy. Further
studies are needed to define the best strategies to improve general self´-efficacy in SLE patients.
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Background/Purpose: The Lupus Foundation of America Rapid Evaluation of Activity in Lupus (LFA-REAL) clinican-
reported outcome (ClinRO) correlates well with other disease activity indices such us the SLEDAI-2K and the PGA; however,
its predictive value remains to be evaluated. The aim of this study was to evaluate the predictive value of the LFA-REAL and
damage accrual in SLE patients.

Methods: We evaluated SLEs patients from the Almenara Lupus Cohort, Lima, Peru. The LFA-REAL ClinRO includes nine
domains: mucocutaneous, musculoskeletal, cardiorespiratory, neuropsychiatric, renal, hematological, constitutional, vascu-
litis and other. Mucocutaneous includes one global scale and three subdomains (rash, alopecia and mucosal ulcers), and
musculoskeletal includes one global scale and two subdomains (arthralgia/arthritis and myalgia/myositis). For each manifes-
tation, a Visual Analogue Scale (VAS) from 0 to 100 mm is used, with anchors separating mild, moderate and severe dis-
ease. Additionally, two possible summary results can be reported. The first one includes only individual manifestations and
does not include the global measurement of mucocutaneous and musculoskeletal involvement; it ranges from 0 to 1400
(the sum of 14 VAS). The alternative option is to include only the global domains and not the individual manifestations; it
ranges from 0 to 1100 (the sum of 11 VAS). Damage was assessed with the SLICC/ACR damage index (SDI). Generalized
estimating equations were performed, using as the outcome any increase in the SDI and the LFA-REAL ClinRO in the previ-
ous visit; multivariable models were adjusted for possible confounders measured at the same visit as the self-efficacy instru-
ment. Incidence Rate Ratio (IRR) was reported per 10 units increase in the LFA-REAL ClinRO. The main model was done
using the first global LFA-REAL ClinRO; the alternative model was done using the alternative method to calculate the LFA-
REAL ClinRO.

Results: A total of 456 patients and 1536 visits were included. The mean LFA-REAL ClinRO (0-1400) was 18.2 (SD 30.7);
the mean alternative LFA-REAL ClinRO (0-1100) was 16.9 (SD 27.4) and the mean SLEDAI-2K was 2.5 (4.2). During the
follow-up visits, 63 (13.8%) patients accrued damage once and four (0.9%) accrued damage twice. In the univariable and
multivariable models, both LFA-REAL ClinRO predicted damage accrual (Table 1).

Conclusion: The LFA-REAL ClinRO is predictive of damage accrual, even after adjusting for possible confounders. Larger
studies are needed to determine the relevance of this index for SLE patients
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune systemic disorder with high morbidity and
mortality. Although CNS infections account for only 0.53–2.25% of all infections in patients with SLE, the mortality rate asso-
ciated with infections of the central nervous system (CNS) such as meningitis and brain abscess (BA) has been reported to
be 26.3–52.2%.However, in spite of increased understanding of SLE, many questions (such as epidemiology and risk fac-
tors of BA) remain unanswered. Up to date, no study has specifically examined the risk of BA in patients with SLE.We con-
ducted a nationwide population-based cohort study to determine trends in the incidence, mortality and potential risk factors
of brain abscess among patient with SLE in Taiwan from 2006 through 2018.

Methods:We identified systemic lupus erythematosus patients from the National Health Insurance research-oriented data-
base, and compared the incidence rate of brain abscess with that among non-systemic lupus erythematosus controls. A
Cox multivariable proportional hazards model was employed to evaluate the risk of BA the systemic lupus erythematosus
cohort

Results: We included 11,457 SLE patients and 57,285 non-SLE (mean age 42.36 yr, standard deviation 16.66yr; 85.46 %
were women). After a mean follow-up of more than six years, the systemic lupus erythematosus cohort had a significantly
higher incidence rate of BA (28.83 vs 3.08 per 100,000 person-years, incidence rate ratio 9.36, p<0.001, Table 1) than that

Figure 1 Cumulative incidences of Brain Abscess SLE and Non-SLE population
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of the control cohort.Kaplan–Meier analysis also revealed a significantly higher cumulative incidence of BA in the SLE
patients than in the matched controls (p<0.001; Figure 1). Multivariate Cox regression analysis of the SLE and control
cohorts (Table 2) revealed that SLE remained a significant risk factor even after other variables were adjusted (adjusted haz-
ard ratio [HR] 7.33, 95% confidence interval [CI] 3.45�15.58,p<0.001). Cox multivariate proportional hazards analysis
revealed heart disease (adjusted HR 4.21, [CI] 1.23�14.44), and receiving a mean prednisolone dose >7.5mg (adjusted
HR 23.92, [CI] 2.97�192.44) were independent risk factors for brain abscess in systemic lupus erythematosus patients.

Conclusion: A higher risk of BA was observed in systemic lupus erythematosus patients. Risk factors for BA in the systemic
lupus erythematosus cohort included heart disease, and receiving a mean prednisolone dose >7.5mg

Table 1 Cox regression analysis for the adjusted risk of brain abscess
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Table 2 Cox regression analysis for the risk of Brain Abscess among systemic lupus erythematosus patients.
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Background/Purpose: The SARS-CoV2 pandemic reopened the unresolved question of whether and how a viral infection
can trigger flares of immune-mediated inflammatory diseases such as systemic lupus erythematosus (SLE). We aimed to
analyze the risk of lupus flare after admission for COVID-19.

Methods: We performed a matched cohort study using the Assistance Publique - Hôpitaux de Paris Clinical Data Ware-
house which collects medical, biological and administrative information from 11 million patients in Paris area. Each SLE
patient hospitalized with COVID-19 between March 2020 and December 2021 was matched to one SLE control patient
on age ±3years,gender,chronickidneydisease,end-stage renal disease, and lupus biology. The main outcome was a lupus
flare during the 6 months follow-up. A flare was considered if a) documented by the treating physician and b) justifying a
change in SLE treatment. The electronic health records were individually checked for data accuracy.

Results: Among 4,533 SLE patients retrieved from the database, 81 have been admitted for a COVID-19 between March
2020 and December 31, 2021 from whom 79 (n=79/81,97.5%) were matched to 79 unique unexposed SLE patients
(Table 1). A flare occurred in 14 (17.7%) SLE patients from the COVID-19 group as compared to 5 (6.3%) in the unexposed
control group, including 4 lupus nephritis in the exposed group and 1 in the control group. After adjustment for HCQ use at
index date and history of lupus nephritis, the risk of flare was higher in exposed SLE patients (hazard ratio [95% confidence
interval] of 3.79 [1.49-9.65]).

Table 1 Characteristics of the matched populations Q1: first quartile; Q3: third quartile; CKD: Chronic kidney disease defined as an eGFR < 60mL/
min and no end-stage renal disease; ESRD: End-stage renal disease defined as chronic dialysis or renal transplantation; IS: immunosuppressive;
SMD: standardized mean differences. Lupus nephritis classes refer to the ISN/RPSWG classification (25). ┼C3 levels and anti-dsDNA IgG titers
measured in the serum at the latest 6 months prior the index date were considered. When performed, lupus biology was defined as either normal -
when both C3 level and anti-dsDNA IgG titer were into the normal range – or abnormal – when C3 level was low and/or anti-dsDNA IgG titer was
high. * Matching variables. ǂ SLE treatment modification during the six months before the index date or during COVID episode.
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Conclusion: COVID-19 increases the risk of lupus flare.

Disclosure: A. Mageau: None; C. Gerardin: None; K. Sallah: None; J. Timsit: None; T. Papo: None; K. Sacre: None.
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Background/Purpose: Real-world data assessing the effectiveness of the anti-SARS-CoV2 vaccination in patients living
with systemic lupus erythematosus (SLE) are currently lacking. We aimed to describe the uptake of the anti-SARS-CoV2
vaccination in 2021 and to investigate its clinical effectiveness in SLE patients living in Sweden.

Methods: First, we described the cumulative incidence of first anti-SARS-CoV2 vaccination among SLE patients and
matched comparators living in Sweden on January 1, 2021 using the nationwide Swedish National Patient Register (NPR)
and the National Vaccination Register. To assess vaccine effectiveness, we restricted the population to SLE patients and
comparators i) with no COVID-19 diagnosis code before the 2nd vaccine dose and ii) who received two doses of anti-
SARS-CoV2 mRNA vaccines before January 1st, 2022. The main outcome was a first hospitalization with COVID-19 as main
diagnosis in the NPR. The secondary outcome was defined as first COVID-19 diagnosis in inpatient or outpatient care, as
main or secondary diagnosis. Rates of main and secondary outcomes were compared between SLE patients and compar-
ators. Multivariable-adjusted marginal Cox models estimate hazard ratios and 95% confidence intervals (HR;95%CI) overall
and stratified by immunosuppressive (IS) treatment received during the year before second vaccine dose.

Figure 1 Kaplan-Meier curves of the survival without flare among the matched populations P value was calculated with the log rank test.
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Results: To describe the vaccine coverage, we included 7,429 SLE patients and 64,568 comparators matched on age, sex
and county of residence. Vaccination uptake was similar over 2021 between SLE patients and comparators (Figure 1). By
the end of 2021, around 10% of both SLE and comparators received no vaccine doses. Among 5,585 SLE patients and
37,102 comparators included in the effectiveness analysis, we observed 11 hospitalizations with COVID-19 listed as the pri-
mary diagnosis in the SLE group and 20 in the comparator group (Table 1). SLE was associated with a higher risk of COVID-
19 hospitalization (HR 3.47; 95%CI 1.63-7.39). Rates of events were higher in both groups using the secondary outcome
(SLE N=29, comparators N=57) but the HR was similar to the main outcome (HR 3.58; 95%CI 2.30-5.59). There were
2,802 SLE patients (50.2%) who were treated with IS during the year before second vaccine dose. The HR of COVID-19

Figure 1: Uptake of the anti-SARS-CoV2 vaccine in SLE patients and matched comparators in Sweden, December 2020 to December 2021

Table 1: SLE patients and matched general population comparators who received 2 doses of mRNA anti-SARS-CoV2 vaccine in Sweden before
January 1st, 2022.
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hospitalization was higher for IS-treated SLE (HR 7.03; 95%CI 3.00-16.5) than for IS-untreated (HR 1.50; 95%CI 0.34-6.60;
Figure 2) compared to the general population.

Conclusion: Anti-SARS-CoV2 vaccination coverage was similar between SLE patients and the general population in
Sweden, but it could still be improved. Even though the incidence of post-vaccination COVID-19 hospitalization was very
low, vaccine effectiveness was diminished in SLE patients and lowest in those treated with immunosuppressants.

Disclosure: A. Mageau: None; J. Simard: None; E. Svenungsson: None; E. Arkema: None.
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Figure 2: Survival without COVID-19 as a main diagnosis in inpatient care January 1st, 2021 among SLE patients treated with immunosuppres-
sants, SLE patients not treated with immunosuppressants and comparators from general population who received 2 doses of mRNA anti-
SARS-CoV2 vaccine in Sweden before January 1st, 2022.
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Background/Purpose: Exposure to air pollutants is associated with an increased risk of pulmonary and cardiovascular dis-
ease and death. Because few studies have investigated the effects of air pollution on systemic lupus erythematosus (SLE),
we investigated the association between exposure to air pollutants, including particulate matter (PM), and disease activity
over 1 year in a prospective, longitudinal cohort of Korean patients with SLE.

Methods: The study enrolled 386 patients from three metropolitan regions in Korea. The daily average PM10, PM2.5, NO2,
CO, SO2, and O3 concentrations were measured using portable air quality monitors and data from the National Ambient
Air Monitoring System. Disease activity was evaluated using the SLE Disease Activity Index 2000 (SLEDAI-2K) and Physician
Global Assessment (PGA), every 3 months for 1 year. Lupus flares, a damage index, and 36-Item Short Form Health Survey
(SF-36) scores were also assessed. A generalized estimating equation was used to evaluate the impact of air pollutants on
clinical outcomes, including disease activity.

Results: Changes in PM10 and PM2.5 were significantly associated with changes in SLEDAI-2K scores of > 8 over 1 year in
SLE patients (β = 0.097, 95% confidence interval [CI]: 0.048–0.146, p < 0.001; β = 0.100, 95% CI: 0.054–0.146, p < 0.001,
respectively). Changes in PM10 and PM2.5 were also significantly associated with the development of lupus flares (β = 1.603,
95% CI: 1.067–2.408, p = 0.023; β = 1.777, 95% CI: 1.048–3.011, p = 0.033, respectively). However, there were no signif-
icant associations between the changes in NO2, CO, SO2, and O3 and lupus activity.

Conclusion: In this study, PM10 and PM2.5 exposure increased disease activity and the risk of lupus flares in SLE patients
living in metropolitan regions.

Disclosure: J. Kang: None; H. Jeong: None; S. Choi: None; D. Park: None; H. Baek: None; H. Choi: None; J. Jung:
None; S. Lee: None.
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Background/Purpose: Infections are a major cause of morbidity & mortality in patients with systemic lupus erythematosus
(SLE), including vaccine-preventable infections. SLE patients are considered to be immunocompromised & thus fall into the
Advisory Committee on Immunization Practice’s (ACIP) immunosuppressed category. Vaccines for influenza, pneumococ-
cus, pertussis, varicella, & HPV are safe & immunogenic in patients with SLE. Despite the availability of vaccines, vaccine
uptake has been generally low in this population, with one reason being that physicians fail to recommend them. We sought
to assess vaccine update in SLE patients seen in our large Detroit area community hospital compared to that of the adult
Michigan Care Improvement Registry (MCIR) population. MCIR is an immunization database that documents immunizations
given to Michigan residents.
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Methods:We performed a retrospective chart review of adult patients ages 18-70 with SLE who received care at Ascension
St. John Hospital to obtain clinical information on SLE. ACR, SLICC, and 2019 ACR/EULAR criteria were used for the diag-
nosis of SLE. Comparison of vaccine rates of the Ascension St. John SLE cohort recorded in MCIR & the overall adult MCIR
population were performed. Vaccine target goals for the SLE & adult MCIR populations were as per the CDC/AICP
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recommended vaccine schedule for immunosuppressed and immunocompetent persons. Deceased SLE patients and
males were excluded from the analysis for both groups since there were very few male SLE patients to allow for compari-
son.Data were analyzed using the chi-squared test.

Results: The study groups included 371 SLE women & 3,410,328 Michigan (MI) females. The mean age was slightly older
for SLE (51.0 yrs.) vs. MI females (43.7 yrs.), with Black women ages 45-49 yrs. over-represented in the SLE group
(Table 1).The SLE group characteristics are seen in Table 2 based on available documentation. Most were on immunomod-
ulatory drugs, � 1/3 had history of lupus nephritis, almost 1/2 had history of smoking, �1/3 had a history sexually transmit-
ted diseases, & �1/3 had abnormal pap smears. Target vaccine uptake in the SLE group was statistically lower than the
MCIR population for HPV, Prevnar13, Pneumovax 23, Tdap, Shingrix®, the COVID primary series completion (#1&2) and
booster shot (#3). Similar uptake rates were seen for both groups for Prevnar 13 after age 65, influenza (some years), Shin-
grix after age 50, & and the first dose of COVID vaccination. (Table 3). Vaccine uptake for SLE women was higher than the
MCIR population for pneumovax 23 after age 65, influenza during some years and the bivalent COVID booster.

Conclusion: Vaccine uptake in women with SLE was subpar for most of the adult vaccines recommended for immunosup-
pressed persons. A gap exists with respect to vaccination for HPV, Pneumococcus (Prevnar13, Pneumovax 23), Tdap,
Shingrix®, the COVID series & booster completion where uptake was lower for SLE women. HPV-related cervical disease
and serious infections are preventable morbidities in these high-risk women. Increased awareness of the importance of
these vaccinations for women with SLE is needed, particularly in childbearing years.
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Background/Purpose: Work participation meaningfully influences mental wellbeing, health-related quality of life, and
disease-related outcomes in individuals with systematic lupus erythematosus (SLE). Previous studies estimate that
20-50% of SLE patients experience some form of work disability (WD) yet there is limited understanding of the integrative
effects of the psychosocial and workplace factors associated with WD. The objective of this study was to identify psychoso-
cial and workplace factors associated with WD to create an SLE-related functional profile that is grounded in a WD preven-
tion framework.

Methods: SLE patients (n=28) were purposively recruited from multiple medical centers across Canada. Guided by the WD
prevention framework, semi-structured interviews were conducted with patients to explore their perspectives of factors
associated with WD. The guide contained questions corresponding to the framework’s proposition that disability in the
workplace is not only due to the workers’ characteristics but also due to environmental factors. Interview data were tran-
scribed verbatim. Thematic analysis was utilized to analyze the data.

Results: Four themes emerged from the data: a) modifiable workplace factors, b) workplace expectations and stigma with
work performance, c) availability of workplace support and accommodations, d) physical limitations and feelings of safety
at work (Figure 1). Neurocognitive symptoms, fatigue, and physical limitations were frequently reported as factors associ-
ated with WD in SLE. Participants reported that participation in work increased their personal control, and reduced their
physical and mental demands were more desirable and which in turn, subjectively prevented WD (Figure 2).
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Conclusion: WD in SLE necessitates the recognition of the dynamic symptom fluctuations and multidimensionality of the
disease, in the context of its relationship to work. Future studies should examine the psychosocial and workplace factors
identified to establish a goal-oriented preventative framework that could improve WD outcomes in individuals with SLE.
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Figure 1. Thematic analysis diagram

Figure 2. Word frequency diagram
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Background/Purpose: Lupus erythematosus (LE) is a complex autoimmune disease with heterogeneous manifestations
ranging from life-threatening multi-organ inflammation in systemic lupus erythematosus (SLE) to limited skin disease in cuta-
neous LE (CLE).Comorbid mental health disorders have been extensively reported in SLE patients, and some limited data
suggests a similar trend for those with CLE. A recent meta-analysis reported a depression and anxiety pooled prevalence
in SLE of 35.2% and 24.2%, respectively, while a Danish nationwide cohort study found a two-fold increased risk of depres-
sion in patients with cutaneous or systemic LE compared with the general population. A study in the U.S. indicated that
34.7% of patients with CLE seen in a dermatology clinic had depressive and/or anxiety symptoms in need of psychiatric
intervention. Although studies suggest a high rate of depressive and anxiety symptoms among people living with SLE, none
have reported potential differences in depression and anxiety risk among those with cutaneous involvement. We aim to iden-
tify the prevalence of depression and anxiety symptoms in need of further evaluation in patients with lupus erythematosus
and perform subset analysis based on cutaneous involvement.

Methods: Patients of 18 years of age and older with a diagnosis of lupus erythematosus, systemic, cutaneous or both, man-
aged at a Multidisciplinary Lupus Clinic, were invited to participate in the study and complete the PHQ-9 and GAD-7 question-
naire. Chart review was performed to extract sociodemographic data, lupus related history, work-up and management as well
as medical history. Translated versions of the questionnaires were available in Spanish, French and Portuguese. For both
PHQ-9 and GAD-7, a score equal or higher to 10 was considered a positive screen prompting further intervention. For patients
with a positive screen on either questionnaire, result was discussed with them and, if patient was not actively followed by a men-
tal health provider, a referral was placed to behavioral health services. If patient responded positive to PHQ-9’s item concerning
suicidal ideation, same-day psychiatric evaluation was pursued. The prevalence of anxiety and depressive symptoms in patients
with lupus erythematosus was analyzed. We then analyzed patients with isolated CLE vs. SLE with CLE using chi-square test.

Results: A total of 110 patients received the PHQ-9 and GAD-7 questionnaires. Of these, 29 patients (28.4%) screened
positive for anxiety and 42 patients (38.2%) for depression. When comparing patients with isolated CLE vs. SLE with CLE,
we found a statistically significant increase of 50% (p-value=0.0077) in depressive symptoms among patients with SLE
and CLE. Anxiety symptoms did not differ among the compared groups.
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Conclusion: The results are consistent with previous prevalences described for LE patients with anxiety and depressive
symptoms. Subset analysis by cutaneous involvement suggests that patients with both systemic and cutaneous involve-
ment suffer from more depressive symptoms than those with isolated cutaneous involvement. This study highlights the
importance of screening for mood disorders in patients with lupus, in particular patients with systemic disease.
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Background/Purpose: We established the OMERACT SLE Working Group in 2021 which includes over 150 members
representing over 25 countries and 5 continents to develop a new SLE Core Domain Set (CDS) and measurement instru-
ment set. A CDS is essential for standardizing the measurement and reporting of domains in clinical trials and longitudinal
studies in SLE. Domains in a CDS are selected from a candidate domain list through consensus voting exercises with stake-
holders including patients, clinicians, researchers, pharmaceutical representatives, and others. The first CDS development
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stage is generating a preliminary list of candidate domains. To inform the development of the new OMERACT SLE CDS, we
have conducted a scoping literature review of systematic reviews and clinical trials of SLE, and focus groups with SLE
patients about living with SLE.

Methods: Scoping Review: We searched 5 databases (Medline, Embase, Cochrane, CINALH, PsycINFO) since 2010 and
used Covidence for article screening. 3 reviewers performed an agreement test on the first 100 articles for title and abstract
screening with a 98% agreement. Due to the large volume of studies, the 1st screening of title and abstract was conducted
by a single reviewer. A 2nd agreement test on 100 articles was performed for full-text screening with the same reviewers with
a 99% agreement. The 2nd screening of full-texts and data extraction of domains required 2 reviewers per article. Focus
Groups: We developed an interview guide of 11 open-ended questions asking about the pathophysiological manifestations
and life impact of SLE. Patients were recruited by the University of Toronto from around the world representing 5 continents
and 13 countries. Six focus groups were held virtually ranging from 3 to 10 participants per group. Transcripts have been
developed and thematically coded using an open coding framework. Advisory Group: An advisory group was established
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with members from the OMERACT SLEWorking Group Steering Committee, Patient Research Partners, and additional SLE
Expert Stakeholders. This group reviewed all domains and themes and sorted them into domains.

Results: The literature search yielded 4113 articles. The 1st screening reduced the number of articles to 1421. The 2nd

screening reduced the number of articles to 597. The scoping review and focus group transcripts yielded over
200 themes/domains. Duplicate and related themes/domains were grouped, and contextual factors were removed yielding
a preliminary total of 36 domains (Table 1) which included domains such as disease activity, cognitive function, sleep,
fatigue, anxiety, depression, stress, participation, pain interference, intimacy, and more.

Conclusion: Many candidate domains have been identified through the scoping literature review and focus group inter-
views. Further work is in process to finalize the list of the candidate domains to continue with a 4 round Delphi consensus
voting exercise to achieve consensus on the new SLE CDS. The future goal for the SLE OMERACT Working Group is the
instruments selection for each domain of the new CDS and appraisal of instruments measurement properties.
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b>Background/Purpose: Patients with pure membranous lupus nephritis (LN) are known to have a different disease course
than those with proliferative disease. The aim of this study is to determine the differences in short and long term outcomes
between patients with pure membranous LN and those with proliferative LN, in terms of achieving complete proteinuria
recovery (CPR), time to CPR and a composite of poor renal outcome.

Methods: This is a retrospective analysis of patients followed prospectively at a single large Lupus cohort who had biopsy-
proven Class V, Class IV+V or III+V or isolated class III or IV LN. We included only first patient-biopsy. The baseline visit cor-
responds to the visit with highest level of proteinuria in relation with the kidney biopsy visit. Baseline characteristics of
patients (demographic data, laboratory results, clinical features and treatment protocols) were analyzed. The primary end-
point, CPR, was defined as proteinuria < 500mg/24 h. CPR was evaluated at 1 year and 2 years for the different LN classes.
The time to CPR was assessed with a Kaplan-Meier curve. Time to a composite of poor renal outcome (eGFR ≤ 15
mL/min/1.73m2, chronic dialysis or kidney transplant) was also evaluated. These outcomes were compared between
patients with pure membranous LN and those with proliferative disease (including mixed biopsies; class III+V or IV+V).

Results: 209 patients fulfilled the above criteria with at least 2 years of follow up after the baseline visit. Of these, 53 had pure
membranous LN, 41 had mixed disease (class IV+V or III+V), and 115 had pure proliferative disease (class III or IV). Overall,
156 patients had proliferative disease on biopsy. Patients with pure membranous LN were slightly older at baseline than
those with proliferative disease (38.89 Vs 34.53 years, p= 0.016). They also had a higher eGFR (102.69 Vs 86.16
mL/min/1.73 m2, p= 0.008) and a lower SLEDAI-2K score (11.64 Vs 15.96, p < 0.001) at baseline. Proliferative LN patients
tended to be more serologically active (p= 0.001 for anti-dsDNA and < 0.001 for low complements) and hadmore hematuria
(p< 0.001) and urinary casts (p=0.002). There were no significant differences in the baseline proteinuria levels between the
two groups. Mycophenolate was the most commonly used drug in the standard of care therapy. Less patients with pure
membranous LN received corticosteroids during the first year after the baseline visit (p= 0.004) (Table 1).

There were no differences in the CPR at 1 year (51% for both groups) or at 2 years (66% for membranous and 62% for pro-
liferative disease, p= 0.660) between the 2 groups. Time to CPR was also comparable (Figure 1). Time to the composite of
poor renal outcome showed a trend in favor of pure membranous patients, but did not meet statistical significance
(Figure 2).

Conclusion: CPR at one and two years, and time to CPR were similar in patients with pure membranous LN and those with
proliferative disease. Time to a composite of poor renal outcome was not significantly different between the two groups.
These results show that pure membranous lupus nephritis may be associated with ominous long term outcomes.
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Table 1. Baseline demographic, clinical, and laboratory characteristics, as well as treatment regimens in patients with pure membranous LN and
those with proliferative diseases

4543



Disclosure: F. Kharouf: None; J. Diaz Martinez: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb,
2, Celgene, 2, 5, Eli Lilly, 2, 5, Galapagos, 2, Gilead Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5;
Z. Touma: AstraZeneca, 2, GSK, 2.

Abstract Number: 2290

Association of Mycophenolate and Azathioprine Use with Cognitive
Function in Systemic Lupus Using a Bayesian Longitudinal Item-response
Theory Model

Chrisanna Dobrowolski1, Juan Pablo Diaz Martinez2, Michelle Barraclough3, Roberta Kretzmann4, Sherief Marzouk4,
Kathleen Bingham3, Lesley Ruttan5, Dorcas Beaton6, JoanWither3, Carmela Tartaglia7, Patti Katz8, Mahta Kakvan9, Nicole
Anderson10, Dennisse Bonilla3 and Zahi Touma4, 1Icahn School of Medicine at Mount Sinai Hospital, New York, NY,
2Schroeder Arthritis Institute, University Health Network, Toronto, ON, Canada, 3University Health Network, Toronto,
ON, Canada, 4University of Toronto, Toronto, ON, Canada, 5University Health Network, Toronto Rehabilitation Institute,
Toronto, ON, Canada, 6Institute for Work & Health, Toronto, ON, Canada, 7Krembil Brain Institute, University Health
Network, University of Toronto, Toronto, ON, Canada, 8University of California San Francisco, San Rafael, CA, 9University
Health Network, University of Toronto, Toronto, ON, Canada, 10Schroeder Arthritis Institute, Krembil Research Institute,
University Health Network and University of Toronto, Toronto, ON, Canada

Figure 1. Time to CPR showing no difference between pure membranous and proliferative LN.

Figure 2. Time to a composite of poor renal outcome (eGFR ≤ 15 mL/min/1.73m2, chronic dialysis or kidney transplant) showing trends in favor of
pure membranous LN, but with no statistical significance.
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Background/Purpose: Cognitive dysfunction (CD) is a common and often deleterious manifestation of systemic lupus ery-
thematosus (SLE). CD is usually operationalized on the American College of Rheumatology Neuropsychological Battery
(ACR-NB) as any z-score of ≤-1.5 on ≥2 domains or z ≤-2 in ≥1 domain; this approach necessarily omits information regard-
ing affected cognitive domains. Using each individual ACR-NB z-scores, the aim of this study was to assess in further detail
the association of azathioprine (AZA) and mycophenolate (MMF) use with performance in specific cognitive domains given
that these medications have demonstrated overall neuroprotective qualities in prior studies.

Methods: Consecutive, adult SLE patients presenting to a single tertiary care center were considered for participation, pro-
viding demographic, clinical and psychiatric data, at multiple visits (0, 6, 12 months). Bayesian longitudinal item response
theory (IRT) modelling using the cumulative dose of AZA and MMF, demographic and clinical variables as fixed effects and
tests/domains and time/participant as random effects were undertaken to assess ACR-NB z-scores over time. Model
One was fitted with an easiness parameter that was estimated for each domain and for each test nested within each domain
(higher values represent a higher mean z-scores which represents better cognition). Model Two used the same structure as
Model One but added a random slope for the cumulative dose of AZA to vary amongst domain and tests. Finally, leave-
one-out cross-validation (loo-cv) was used to determine the best statistical model for our data.

Results: Three hundred participants representing 676 patient visits completed the study. The mean overall z-score with all
covariates set to zero (ie. intercept) was -0.84 (95% CrI -1.73, 0.04). Cumulative AZA dose (decigrams/kg) was associated
with a z-score increase of 0.34 (95% CrI -0.08, 0.61) on average (Figure 1). Time was also associated with a z-score
increase, meaning that on average, z-scores improved as time passed. MMF use was not associated with a protective effect
against CD (Figure 1). The easiness parameters for visual-spatial construction domain had the lowest estimate (Figure 2). On
average, this domain decreased the z-score by -0.69 (95% CrI -1.77, 0.11). Of note, we found that simple attention and pro-
cessing speed had a null effect on the mean z-score (Figure 2) but when examining each test within this domain we found

Figure 1. Posterior uncertainty intervals for the fixed effects in our model. X axis represents the distribution of the beta coefficients. Y axis repre-
sents the parameters where inference is made. The dark shaded region represents the point estimate from a frequentist point of view and the light
shaded region represents the 95% uncertainty interval (CrI), i.e., with 95% of probability the estimate would lie in that region.
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that Trails A had a positive effect while STROOP word reading decreased the mean z-score (Figure 3). Loo-cv showed
Model One (without adding cumulative AZA dose as a random slope) to be the best fit for our data.

Conclusion: This analysis demonstrated that cognition may improve over time in patients with SLE. It also highlighted which
cognitive domains and tests on the ACR-NB are more likely to be affected. Similar to our prior study, increasing cumulative
AZA dose was associated with a protective effect against CD, while MMF use was not. This is the first longitudinal IRT model
that examines trajectories of individual ACR-NB z-scores and relationship with immunosuppressant use. Additional studies
are warranted to further investigate visual-spatial function in SLE, as well as the relationship of AZA and SLE-CD.
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Figure 2. Posterior uncertainty intervals for the ACR Neuropsychiatric Battery domains (as random effects). X axis represents the mean z-score
change and Y axis represents the parameters where inference is made. The dot on the graph represents the point estimate and the line represents
the 95% CrI.

Figure 3. Posterior uncertainty intervals for the ACR Neuropsychiatric Battery tests (as random effects). X axis represents the estimated mean
z-score change over time and Y axis represents the cognitive test parameters where an inference is made. Each color represents the cognitive
domain where the test is nested. The dot on the graph represents the point estimate and the line represents the 95% CrI.
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Background/Purpose: Hydroxychloroquine (HCQ), a mainstay SLE therapy, improves survival and reduces flares. Thera-
peutic drug monitoring (TDM) may be useful in 1) identifying and improving adherence issues, 2) titrating daily dose to
achieve therapeutic benefits associated with whole blood HCQ >1000 ng/mL while 3) minimizing cumulative exposure by
keeping levels < 2000 ng/mL.1,2Whole blood (WB) is the correct specimen because WB HCQ levels are higher than serum
or plasma levels, more stable and reflective of the last month of HCQ ingestion, and are better correlated to efficacy and ret-
inopathy risk.2 Here, we report WB HCQ of 10,463 clinical patient samples and their distribution according to therapeutic
targets.

Methods: HCQ in whole blood is quantitated by liquid chromatography tandem mass spectrometry (LC-MS/MS). Recom-
mended sample collection is � 3 - 6 months into regular stable dosing to reach steady state and correlate with clinical
efficacy.

Results: Distribution of WB HCQ in 10,463 patient samples showed more than one-third (3752, 35.9%) were within the tar-
get range of > 1000 and < 2000 ng/mL (Figure 1); About one-quarter (2568, 24.5%) were within a tighter therapeutic target
window of 1000 to 1500 ng/mL. The vast majority (9852, 94.2%,) of all WB HCQ were < 2000 ng/mL with a small

Distribution of Whole Blood Hydroxychloroquine Concentrations in over 10,000 patients
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percentage >2000 ng/mL (611, 5.8% between 2000 – 9502 ng/mL). About one-third (31.3%) were higher than 1177 ng/mL
which corresponds to the upper tertile with higher retinopathy risk described by Petri et al.1 Adherence issues were evident
in 10.5% (1102) with undetectable (483, 4.6%) and very low (< 200 ng/mL) drug (619, 5.9%) . Depending upon the target
threshold, levels < 500 ng/mL or < 1000 ng/mL may be considered subtherapeutic as seen in 2498 (23.9%) and 4263
(40.7%) samples, respectively.

Conclusion: Due to wide pharmacokinetic variability and adherence issues, a given prescribed dose of HCQ does not cor-
respond to WB HCQ, e.g. following 4, 5 or 6 mg/kg/day, levels are known to vary widely from subtherapeutic < 500 to
>2000 ng/mL.2 Here, our clinical database reiterates this wide range in WB HCQ levels from undetectable (< 25) to 9502
ng/mL in 10,463 patient samples. One-quarter or one-third were within the therapeutic target range of 1000-1500 or
1000-200 ng/mL where >1000 has been associated with better disease control and survival. At the same time, levels less
than 1177 avoid higher retinopathy risk (seen in green on Figure 1).1 A small percentage of samples, 5.8%, were higher than
2000 ng/mL, suggesting usefulness of TDM to fine tune daily dose. In 10%, there was evidence of poor adherence, with very
low or nil drug, and one-quarter to 40%were subtherapeutic (< 500 or < 1000). The potential benefits of HCQ are many and
include reduced flares and improved lupus nephritis, thrombosis risk, and long-term survival. At the same time, prescribed
dose does not predict therapeutic levels. TDM-based counseling and dose adjustment may be instrumental in optimizing
HCQ benefits while minimizing retinopathy risk.1,2 In conclusion, our analysis demonstrates the growing use of HCQ TDM
to facilitate dose titration to safe and most effective target levels.

References 1)Durcan L, et al. J Rheumatol 2015, 42:2092–2097. 2)Petri M, et al. Arthritis Rheumatol 2020, 72:448–453.

Disclosure: J. Yang: None; B. Holmquist: None; R. Punzalan: None; K. Chun: None.

Abstract Number: 2292

Is Machine Learning Useful to Predict Flare During Pregnancy in Systemic
Lupus Erythematosus?
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Sabrina Gori2, Valentina Gelsi4, Chiara Tani2 and Marta Mosca2, 1Rheumatology Unit, Department of Clinical and
Experimental Medicine, University of Pisa, Italy; Department of Medical Biotechnologies, University of Siena, Pisa, Italy,
2Rheumatology Unit, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, 3Surgery,
Oncology and Gastroenterology, University of Padua, Padua, Italy; Familial Cancer Clinics, Veneto Institute of Oncology,

Violin Plot Showing WB HCQ Concentrations over a Wide Range
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Background/Purpose: Systemic Lupus Erythematosus (SLE) patients are at risk of disease flare during pregnancy; risk
stratification is crucial for personalized treatment and monitoring. Our hypothesis is that a machine learning (ML) approach
could improve the flare prediction accuracy, enabling early identification of high-risk pregnancies. In this study, we aimed
to build a ML model capable of predicting disease flares based on clinical and serological data obtained early in pregnancy.

Methods: 105 pregnancies in 84 SLE patients were prospectively followed at 4-week intervals during pregnancy and puer-
perium. At the first visit during pregnancy, demographic and clinical data, treatments as well as disease state at the last visit
before pregnancy were gathered. At each visit, disease activity was assessed by means of the Systemic Lupus Erythemato-
sus Disease Activity Index (SLEDAI) and Physician Global Assessment (PhGA). Disease state was defined according to the
LLDAS and DORIS definitions. Flares were defined as the emergence or worsening of symptoms requiring therapeutic
adjustments or hospitalization. Classical inferential statistics by means of multivariate logistic regression were paralleled by
a ML approach to predict the risk of flare based on baseline variables. After missing data imputation and variable filtering,
the dataset was subdivided into training and test set, with 70-30% split. A Generalized Linear Model (GLM) with repeated
cross-validation was then fitted on the training set, with the aim of predicting "the emergence of flares".
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Results: 25 flares occurred among the 105 pregnancies examined (26.25%). Patients’ demographic and clinical data are
shown in Table 1. At univariate analysis, the variables significantly associated with flare were LLDAS without remission at last
evaluation (p=0.045) and at first visit during pregnancy (p< 0.01), shorter disease duration (p< 0.01), anti-dsDNA positivity
(p=0.03), higher SLEDAI (p=0.02) and higher PGA (p=0.02) at first visit during pregnancy. Remission status at both last
(p< 0.01) and first visit during pregnancy (p< 0.01) and planned pregnancy (p< 0.01) were protective. In the multivariate
analysis, planned pregnancy and disease duration remained significant (OR 0.84 CI 0.72 to 0.98 p=0.02 and OR 0.18 CI
0.45 to 0.78 p=0.02, respectively). The ML model achieves a high accuracy of 96.3% in predicting the target, unlocking
the possibility to enact prevention measures on fragile subjects. Additionally, the model identifies key parameters for patient
information collection. The model’s optimization gives different weights and statistical importance to each variable (Figure 1),
confirming the importance of the two previously recognized predictors, including renal involvement, among others.

Conclusion: The constructed ML model has demonstrated remarkable accuracy in identifying flare occurrences during
pregnancy based on baseline data. It is worth noting that both the statistical analysis and the ML model emphasized param-
eters such as proper pregnancy planning and disease duration at conception as the most influential in predicting the likeli-
hood of a flare during gestation.

Disclosure: D. Zucchi: None;G. Cascarano: None;A. Collesei: None; E. Elefante: None; F. Monacci: None;C. Ietto:
None; L. Carli: None; S. Gori: None; V. Gelsi: None; C. Tani: None; M. Mosca: AstraZeneca, 2, Bristol-Myers
Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Otsuka, 2, UCB, 2.
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Background/Purpose: Infections are a major cause of morbidity and mortality in systemic lupus erythematosus (SLE). We
studied whether infections cluster together and which patients are susceptible to recurrent infections.

Methods: Adult and juvenile SLE (ACR 1997 criteria) from 2000-2020 were reviewed retrospectively for minor and serious
infections. Clusters were determined by principal coordinate analysis of a distance matrix from a random forest model.

Results: Of 1576 patients(1452 Female, mean age 27.98±10.53 years) with 8281.34 person-years of follow-up, 663 infec-
tions occurred in 490 individuals. Gram-negative bacteria were the most common, followed by mycobacteria (Table 1).

We identified 3 major and 3 minor clusters(Figure 1). Cluster 1 included predominantly intracellular infections:
M. tuberculosis, S.aureus, H.zoster, E.coli, and pneumonia(microbiologically unconfirmed). Cluster 2 included bacterial
infections: P.aeruginosa, K.pneumoniae, soft tissue infection, and sepsis(microbiologically unconfirmed). Cluster 3 included
S.pneumoniae, E.fecalis, Acinetobacter, and Cytomegalovirus.

Cluster 1 was associated with fever(OR 1.95,1.39-2.73), nephritis(OR 1.6,1.23-2.06), myositis and serositis(OR
1.51,1.10-2.06), higher SLE disease activity index (SLEDAI) (14 vs 10), anti dsDNA(192 vs 150), low absolute lymphocyte
counts(1296 vs 1512/cumm), C3(52.5 vs 61.8 mg/dl) and albumin(3 vs 3.5 g/dl). Cluster 2 was associated with

The plot shows principal coordinate analysis with the identification of 3 major and 3 minor clusters. The ellipses represent the 95% confidence
interval for the centroid of the respective clusters.
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nephritis(OR 2.02, 1.33-3.06), gastrointestinal manifestations(OR 2.76, 1.13-6.75) and antiphospholipid syndrome(OR
1.87, 1.03-3.39), higher SLEDAI(14 vs 11), higher anti dsDNA antibodies(200 vs 150), low total leukocyte counts(5750 vs
6400) with similar absolute lymphocyte counts(1368 vs 1476), low C3(51.8 vs 61) and albumin(3.1 vs 3.5 g/dl). Cluster
3 was associated with low total leucocyte count(5100 vs 6400) and similar lymphocyte counts(1181 vs 1470), low
C3(43.5 vs 60 mg/dl), and albumin(2.8 vs 3.4 g/dl).

Conclusion: A subset of patients prone to intracellular infections have lower lymphocytes. Patients prone to bacterial infec-
tions have lower total leukocyte counts with similar lymphocytes suggesting neutrophil deficiency. We hypothesize that func-
tional assay of these cell lines in may predict future infection risk.

Disclosure: R. Chatterjee: None; S. Pattanaik: None; D. Misra: None; V. Agarwal: None; A. Lawrence: None;
R. Misra: None; A. Aggarwal: None.
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AstraZeneca, Cambridge, United Kingdom, 9BioPharmaceuticals Medical, AstraZeneca, Gaithersburg, MD
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Background/Purpose: The SLE Prospective Observational Cohort Study (SPOCS) is an international, multicenter study
collecting data on patients with SLE, including in relation to oral corticosteroid (OCS) use and type 1 interferon gene signa-
ture (IFNGS) status. Here, we report SLICC/ACR Damage Index (DI) progression over 3 years in the overall population, as
well as by baseline IFNGS category and average daily OCS use.

Methods: Eligible patients (aged ≥18 years) had physician-confirmed moderate-to-severe SLE (ACR or SLICC classifica-
tion), a ≥6-month treatment duration with systemic SLE treatment beyond non-steroidal anti-inflammatory drugs and anal-
gesics, and ≥1 lifetime positive serology of ANA or dsDNA. Disease organ damage burden was assessed using the
SLICC/ACR DI score. IFNGS tests were performed in a central laboratory. The chi-square test was used to compare score
categories and the proportions of patients with ≥1 new damage observation since the prior visit; the Kruskal–Wallis test was
used for comparisons of the mean (standard deviation [SD]).

Results: Among 826 patients overall, 70.8% (n = 531) and 29.2% (n = 219) of patients had high and low IFNGS statuses,
respectively; IFNGS status was missing for 76 patients. At baseline, 52.0% (n = 426) of patients grouped by high or low
IFNGS status and 52.1% (n = 400) of patients grouped by OCS use had organ damage (DI score ≥1). The mean
(SD) SLICC/ACR DI score was higher in patients with a low IFNGS than those with a high IFNGS; this trend continued
throughout follow-up (Table 1). Average DI scores and percentages of patients with ≥1 new organ damage increased from
baseline to 36 months in each category. Among patients stratified by daily OCS use (n = 768), 40.5% (n = 311), 44.0%
(n = 338), and 15.5% (n = 119) of patients had no OCS use, low OCS use (0 – ≤7.5 mg/day), and high OCS use ( >7.5
mg/day) at baseline, respectively. Baseline mean (SD) DI scores were also similar in the overall, no OCS use, and low OCS
use categories and higher in the high OCS use category (P = 0.209 for the no OCS use, low OCS use, and high OCS use
categories; Table 2). The proportion of patients with ≥1 new organ damage increased from baseline to 12 months in each
category (P = 0.611 for no OCS use, low OCS use, and high OCS use); a greater percentage of patients had ≥1 new organ

Table 1
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damage in the high OCS category compared to the no or low OCS categories. Moreover, the mean (SD) DI score was higher
in the high OCS category compared to the no OCS and low OCS categories after 12 months.

Conclusion: Results from the SPOCS study will enhance our understanding of the progression of SLE organ damage and
will help improve clinical outcomes for patients with moderate-to-severe SLE. Nearly 20% of patients had new organ dam-
age after 12 months. Patients with low IFNGS had greater organ damage than those with high IFNGS, and compared to
no OCS or low daily average OCS use, organ damage is higher in patients with high average daily OCS use. Together, these
indicate an unmet need for new treatment options for all patients with SLE, especially steroid-sparing treatments.

Disclosure: R. Furie: Biogen, 2, 5; E. Morand: AbbVie, 2, 5, Amgen, 5, AstraZeneca, 2, 5, 6, Biogen, 2, 5, Bristol Myers
Squibb, 2, 5, Eli Lilly, 2, 5, EMD Serono, 2, 5, Galapagos, 2, Genentech, 2, 5, GlaxoSmithKline, 2, 5, IgM, 2, Janssen,
2, 5, Novartis, 2, Servier, 2, Takeda, 2, UCB, 5; C. Peschken: AstraZeneca, 2, 5, GSK, 2, 5, Roche, 1, 2; M. Aringer:
AbbVie/Abbott, 1, 6, Boehringer-Ingelheim, 1, 6, Bristol-Myers Squibb(BMS), 1, 6, Chugai Pharma, 6, Eli Lilly, 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Merck/MSD, 6, Novartis, 1, Otsuka Pharma, 1, 6, Pfizer, 1, 6, Roche, 1, 6, Sanofi Aventis,
1, 6, UCB, 1, 6; L. Arnaud: AbbVie, 6, Alexion, 6, Alpine, 2, 6, Amgen, 6, AstraZeneca, 1, 2, 6, Biogen, 6, Boehringer
Ingelheim, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 1, 2, 6, Grifols, 6, Janssen, 6, Kezar
Life Sciences, 2, 6, LFB, 6, Medac, 6, Novartis, 2, 6, Pfizer, 6, Roche-Chugaï, 6, UCB, 6; B. Desta: AstraZeneca, 3;
T. Grünfeld Eén: AstraZeneca, 3, 11; A. Sorrentino: AbbVie/Abbott, 12, Own stocks, AstraZeneca, 3, Galapagos,
12, Own stocks, Gilead, 12, Own stocks, Moderna, 12, Own stocks; S. Chen: AstraZeneca, 3, 11; B. Ding:
AstraZeneca, 3.
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Background/Purpose:Women with systemic lupus erythematous (SLE) are at increased risk for cervical dysplasia and cer-
vical cancer. In our jurisdiction, current guidelines recommend that average-risk women aged 25-69 years should undergo
Pap tests for cervical cancer screening once every 3 years. Lifelong annual screening is recommended for immunocompro-
mised women, including those with a history of HIV infection or prior organ transplant. Recent Canadian guidelines have sug-
gested that women with SLE should be considered as part of this high-risk group. However, the uptake of these
recommendations in clinical practice is unclear.

In this study, we evaluated the provision of cervical cancer screening in a Canadian cohort of women with SLE. Specifically,
we measured adherence with current guidelines for the frequency of cervical cancer screening. We also sought to identify
SLE-specific predictors of adherence to cervical cancer screening guidelines.

Methods: This was a longitudinal study of women aged 25-69 years followed in the Lupus clinic at a single academic med-
ical centre in Canada between January 2014 and December 2019. All participants met the 1997 revised ACR classification
criteria for SLE. Women were excluded from the analysis if they were not eligible for routine cervical cancer screening due to
prior total hysterectomy, HIV infection, organ transplant, or history of cervical dysplasia/cancer. During the study period, par-
ticipants underwent standardized clinical and laboratory assessments on an annual basis. Information regarding cervical
cancer screening practices was obtained retrospectively through electronic chart review. We measured adherence with
general population guidelines (i.e., Pap test once every 3 years) and SLE-specific guidelines (i.e., Pap test once annually)

Table 1. Sample characteristics of SLE patients
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for the frequency of cervical cancer screening. To achieve this, two separate analyses were conducted, whereby follow-up
was divided into 1) one-year eligibility periods; and 2) three-year eligibility periods. For each analysis, adherence was defined
as the proportion of time periods where ≥ 1 Pap test was performed. Pre-specified demographic and clinical variables were
evaluated as predictors of adherence to screening guidelines using generalized estimating equation (GEE) models.

Results: There were 557 one-year eligibility periods contributed by 131 SLE patients; and 154 three-year eligibility periods
contributed by 98 SLE patients. Participant characteristics are summarized in Table 1. Pap tests were performed in
125/557 (22.4%) of 1-year eligibility periods and in 79/154 (51.3%) of 3-year eligibility periods. Mean adherence rates were
49.5% for general population screening guidelines and 23% for SLE-specific guidelines.

Predictors of adherence to general population screening guidelines included age and SLE disease duration, while predictors
of adherence to annual screening included the above variables, as well as cigarette smoking status and history of lupus
nephritis (Table 2).

Conclusion: Adherence to cervical cancer screening guidelines was suboptimal in SLE patients. Future work should aim to
identify barriers to routine cervical cancer screening in this population.

Disclosure: L. Cho: None; A. Legge: None.

Table 2. Univariable generalized estimating equation (GEE) models for the association of demographic and clinical characteristics with adherence
to cervical cancer screening guidelines among women with systemic lupus erythematosus (SLE)
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Background/Purpose: The EQ-5D-5L is validated for estimating health related quality of life (HRQoL) across a variety of dif-
ferent disease areas, including rheumatic diseases. However, its ability to effectively capture HRQoL in patients with com-
plex conditions such as systemic lupus erythematosus (SLE) is debated. While disease-specific instruments may more
robustly quantify HRQoL and disease burden in these patients, they cannot be used for cross-disease comparisons. Diver-
gence of results between disease-specific instruments and the EQ-5D-5L may indicate an inability of the latter to completely
capture the impact of disease manifestation in patients with SLE. In this study, wemeasured the correlation between the EQ-
5D-5L and the SLE Disease Activity Index (SLEDAI) – a disease-specific instrument used to quantify SLE disease activity and
severity.

Methods: Data were drawn from the 2021 Adelphi Real World Lupus Disease Specific Programme (DSP)™, a cross-
sectional survey with retrospective data collection. Rheumatologists in France, Germany, Italy, Spain, the United Kingdom
and the United States provided demographic and clinical information for their next 5-6 consecutively consulting patients with
SLE. SLEDAI scores were derived from physicians’ clinical assessment of their SLE patients. The same patients were then
invited to complete a questionnaire that included an EQ-5D-5L form. We assessed the correlation between EQ-5D-5L and
SLEDAI scores, and EQ-5D-5L subdomains and SLEDAI scores using Pearson’s and Spearman’s correlations,
respectively.
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Results: A total of 211 patients were included in this analysis. Mean (SD) age was 42.9 (13.4) years, 89% of patients were
female and 80% were White. The mean (SD) SLEDAI score was 10.4 (10.3) and mean (SD) EQ-5D-5L score was 0.75
(0.24). Pearson’s Rho correlation between SLEDAI scores and total EQ-5D-5L was r=-0.3637 (p< 0.001) while Spearman’s
Rho correlations between SLEDAI scores and each EQ-5D domain were: Mobility r=0.2031 (p=0.003); Self-care r=0.3076
(p< 0.001); Usual activities r=0.2532 (p< 0.001); Pain/discomfort r=0.1968 (p=0.004); Anxiety/depression r=0.3092
(p< 0.001).

Conclusion: Weak correlations were observed between SLEDAI and EQ-5D-5L and between SLEDAI and the EQ-5D-5L
subdomains, suggesting a patient’s clinical status may not be fully reflected in the EQ-5D-5L. More sensitive disease-
specific instruments or HRQoL estimation tools may be required to fully capture the burden of disease in patients with SLE.

Disclosure: E. Igho-Osagie: Merck/MSD, 3; R. Khandker: Merck/MSD, 3; J. Milligan: None; E. Goddard: AbbVie/
Abbott, 2, Adelphi Real World, 3; S. Barlow: AbbVie/Abbott, 2, Adelphi Real World, 3.
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Institute; University of Toronto Lupus Clinic; Division of Rheumatology, Toronto, ON, Canada, 4University of Toronto,
Toronto, ON, Canada
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Background/Purpose: Type I Interferons (IFN-I) play a role in SLE and Lupus Nephritis (LN) pathogenesis. We have recently
shown that IFN-I gene expression predicts the risk of SLE flares and a more severe disease course in SLE patients. Further-
more, recently it has been suggested that patients with higher IFN-I gene expression in their renal tubular cells are less likely
to respond to conventional therapy.

The aim of this study was to determine if the amount of IFN-α in serum at the time of an LN flare predicts response to therapy,
subsequent LN flares, and decline in kidney function.
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Methods: Patients with active LN were included in this study. All patients had 1) active LN, defined as a 24H urine protein
>500mg/day with a subsequent modification in therapy by the treating physician, 2) stored serum sample ±3 months from
the renal flare and 3) baseline estimated glomerular filtration rate (eGFR) ≥60ml/min (3 months prior to the flare).

The following outcomes were ascertained: 1) Complete Response (CR), defined as proteinuria < 500 mg/day and a serum
creatinine within 15% of the baseline at 1 and 2 years after the flare, 2) number of LN flares during follow-up (defined by an
increase in proteinuria of at least 1000 mg/d if the baseline was < 500 mg/d or doubling of proteinuria in baseline was
≥500 mg/d and a change in therapy by the treating physician, and 3) decline in eGFR to ≤59ml/min, ≤44ml/min,≤29ml/
min and < 15ml/min during follow-up.

Serum IFN-α was measured by Simoa®

Table 1. Logistic Regression analysis and Multivariable Cox Regression analysis*. IFN-α predicts renal outcomes (N=95)

Table 2. Logistic Regression analysis and Multivariable Cox Regression analysis*. IFN-α cut-offs predicts renal outcomes (N=95)
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Results: A total of 95 patients with active LN were included in the study. The median (IQR) age of the patients was 29 (23-41)
years, 79 (83.7%) were women, and the disease duration was 6.0 (0.2-10.0) years. Forty (42.1%) were Caucasian,
21 (22.1%) were Afro-Caribbean, and 22 (23.1.%) were Asian. The baseline eGFR was 112 (98.7-127) ml/min, and the
median (IQR) follow-up was 132 (96-156) months.76.8% had a kidney biopsy at the time of the LN flare, of whom 54.7%
had a proliferative or mixed class, 17.8% class V, and 4.2% class I or II. The median (IQR) of prednisone was 40mg
(30-38mg), 89 (93%) received antimalarial and all patients received immunosuppressive therapy.

The serum baseline levels of IFN-α predicted CR at 2 years from the LN flare. Furthermore, patients with higher baseline
levels of IFN-α had a greater risk of having 2 or more subsequent renal flares. Every increase in 1 unit of IFN-α increased
the risk of having 2 or more flares by 35%, and the risk of having a decline in kidney function during follow-up (Table 1).

Using ROC analysis, two IFN-α cut-offs were identified, 0.6 and 1.3 for predicting ≥2 LN flares and progression to eGFR
≤15, respectively. Even though the areas under the curve suggested that IFN-α is only a weak predictor (AUC=0.62
(0.51-0.74) and 0.60 (0.47-0.73) for ≥2 LN flares and progression to eGFR ≤15, respectively), these cutoffs continued to
predict renal outcomes on Cox regression analysis, as seen in Figure 2 and Table 2.

Conclusion: IFN-α serum levels predicted failure to respond to treatment at year 2 after the renal flare, the development of
≥2 LN flares, and decline in kidney function during follow-up.

Disclosure: L. Whittall Garcia: None; D. Gladman: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5,
Eli Lilly, 2, 5, Galapagos, 2, Gilead Sciences, 2, Janssen, 2, 5, Novartis, 2, 5, Pfizer Inc, 2, 5, UCB, 2, 5; M. Urowitz:
None; Z. Touma: AstraZeneca, 2, GSK, 2; J. Wither: AstraZeneca, 1, 6, Pfizer, 12, Indirect salary support through a
Chair award to the Division of Rheumatology at the University of Toronto.
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Figure 2. Time to ≥2 LN flares or end-stage renal disease (eGFR ≤15). Kaplan-Meier survival curves stratified by IFN-α levels ≥ 0.6 and
<0.6, P=0.04.
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Background/Purpose: SLE patients are at high risk for tuberculosis (TB) infection especially in endemic countries. Despite
the importance of this infection condition, there are still some uncertainties regarding a better characterization of this sub-
group of SLE patients which variesamong different series. Screening for TB is routinely performed before immunobiological
therapy but this procedure is not always considered for SLE patients starting glucocorticoid or immunosuppressive thera-
pies, and is still under discussion. The aim of the present study was to evaluate clinical and epidemiological characteristics
of SLE patients that developed TB after SLE onset.

Methods: SLE patients (2012 SLICC criteria) regularly followed in a single tertiary Lupus center in Brazil who were diagnosed
with TB after SLE onset between 2000-2023 were included. Data of SLE patients were obtained from a direct interview and
physical examination, and also confirmed in our ongoing prospective electronic chart database established in 2000 that
consisted of an extensive clinical and laboratorial evaluation of each patient, including variables of this study, at one to six
months intervals.

Results: Sixty-seven (5.3%) SLE patients with TB were identified in a total of 1,254. These SLE patients had a mean age of
48 (±13.6) years. Median time between SLE onset and TB diagnosis was 10 (±7.42) years. Regarding infection site,
33 patients (49.3%) had pulmonary tuberculosis and 34 (50.7%) with extrapulmonary tuberculosis (EPTB). Twelve patients
(18%) were diagnosed with disseminated infection. The most frequent EPTB sites were lymph nodes (10.4%) and osteoar-
ticular (8.9%), followed by similar rates of gastrointestinal tract (3%), pleural (3 %), skin and soft tissue (3%) and central ner-
voussystem (3%). At time of TB diagnosis, 51 patients (76%) were in use of glucocorticoid therapy with a median dose of
prednisone of 7.5 mg/day (min. 0 mg/day - max. 60 mg/day). The most common DMARD agents used at TB onset were
hydroxychloroquine (55%), azathioprine (31%), mycophenolate mofetil (25%), and methotrexate (12%). Adverse events to
TB therapy occurred in 22 patients (32%), with most frequently reported side effects being hepatotoxicity and gastrointesti-
nal intolerance.

Conclusion: Our results demonstrated that SLE patients have a high prevalence of tuberculosis, especially extrapulmonary
tuberculosis.The use of glucocorticoid therapy was frequently observed at time of TB diagnosis but other immunossupres-
sive drugs could also contribute to increase the risk of this infection.Further studies should be performed in order to define
the role of screening of latent TB in SLE patients living in endemic areas.

Disclosure: V. Leda: None; A. Sousa: None; F. Lopes: None; E. Neves: None; S. Pasoto: None; D. Andrade: None;
M. Ugolini: None; E. Bonfa: None; E. Borba: None; A. Tonacio: None; L. Seguro: None.
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Background/Purpose: Adverse drug events (ADEs; harm from use of a drug) cause a significant burden to the healthcare
system, with an estimated 5% of hospitalizations being drug-related. Up to 80% of ADEs may be preventable; and up to
20% of medication-related events may be related to non-adherence or drug omissions (including non-use of an indicated
medication, i.e. prophylactic therapies). People with systemic lupus erythematosus (SLE) take multiple medications, increas-
ing risk of ADEs and other medication-related adverse events. Within the McGill University Health Centre (MUHC) SLE
cohort, we estimated the frequency and preventability of hospitalizations related to ADEs and medical omissions.

Methods: All patients in the SLE cohort satisfy the 1997 American College of Rheumatology (ACR) classification criteria and
were enrolled after diagnosis. We identified consecutive MUHC admissions among SLE cohort participants between
2015-2020. For each hospitalization, we recorded home medications, admission diagnosis, and outcomes of ADEs and drug
omissions. Two adjudicators independently evaluated each hospitalization using the Leape and Bates method, to rank confi-
dence that an ADE or drug omission contributed to the admission (1=little/no confidence; 6=virtually certain). We computed
a kappa statistic to assess inter-rater reliability. A third adjudicator helped resolve 7 unclear cases. Medication-related events
were then classified as potentially preventable or ameliorable, or not, and potentially modifiable factors were identified.

Results: Among 481 SLE cohort members followed between 2015-2020 (2303 person-years), 67 hospitalizations occurred
(3 hospitalizations/100 person-years) among 45 participants. At first admission, median age was 38 years (interquartile
range, IQR 27-53), median disease duration was 12 years (IQR 6-20), and participants’ home medications numbered a
median of 8 (IQR 4-11). Forty one (91%) were female, and >50% were non-Caucasian. Over a quarter (n=19, 28%) of hos-
pitalizations were likely due to one or more ADE (Leape and Bates scores 4-6). Initial unweighted kappa for adjudication was
0.7. ADEs (n=22) included infections (n=13, 59%), cutaneous hypersensitivity reactions (n=2, 9%), adrenal insufficiency
(n=1, 5%), drug toxicity (n=4, 18%), and thrombosis (n=2, 9%). Prednisone (n=10, 45%) and/or other immunosuppressants
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(n=18, 82%) were commonly involved. Eight (12%) hospitalizations related to drug omissions, of which 7 (10%) were flares
due to non-adherence. Excluding these flares, 11 medication-related events (48%) were potentially preventable/ameliorable.
Modifiable factors included timely glucocorticoid tapering (n=3, 25%), promptly acting on laboratory results (n=4, 33%), and
preventative strategies (thromboprophylaxis, vaccination, infection screening; n=3, 25%).

Conclusion: In our SLE cohort, 40% of hospitalizations were medication-related, most often due to ADEs. At least half of
medication-related hospitalizations were potentially preventable or ameliorable. Infection prevention should be a priority in this group.

Disclosure: M. Stanciu: None; E. Vinet: None; E. McDonald: None; G. Clark: None; C. Pineau: None; F. Kalache:
None; L. Grenier: None; S. Bernatsky: None; A. Mendel: None.
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Background/Purpose: The global dominance of the SARS-CoV-2 Omicron variant ensued shortly after its initial identifica-
tion in South Africa on November 24, 2021. The outcomes of COVID-19 Omicron variant period had been found to be better
than those of COVID-19 before the Omicron variant period. Patients with systemic lupus erythematosus (SLE) have been
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found to have a worse COVID-19 outcomes. However, whether the short outcomes of COVID-19 during the Omicron vari-
ant period are different from those before the Omicron period is still unclear. Utilizing the TriNetX Network, a worldwide fed-
erated health research network that leverages electronic medical records (EMR) from multiple centers, the study aimed to
compare COVID-19 outcomes prior to and following the emergence of the Omicron variant in patients with SLE.

Methods: Using the EMR from the Global Collaborative Network database of TriNetX with 101 large health care organiza-
tions (HCOs) , we identified 22,782 and 20,668 COVID-19 patients with SLE aged 20–89 years before (between January
1, 2020 and October 31, 2021) and during (between January 1, 2022 and April 29, 2023) the Omicron variant dominance
period predominance, respectively. The diagnoses of SLE and comorbidities were based on International Classification of
Diseases tenth revision (ICD-10), while the diagnosis of COVID-19 was based on ICD-10, Current Procedural Terminology
(CPT) Codes, or Logical Observation Identifiers Names and Codes (LOINC). The two groups of COVID-19 infected SLE
patients were matched for age, sex, ethnicity, tobacco use, diabetes mellitus, chronic kidney disease, hypertensive dis-
eases, chronic lower respiratory diseases, ischemic heart diseases, heart failure, neoplasms, anxiety, dissociate, stress-
related somatoform and other nonpsychotic mental disorders, mood disorders, mental and behavioral disorders due to psy-
choactive substance use, and use of immune suppressants. We performed Cox regression analyses to compare the inci-
dences of various COVID-19 outcomes within 30 days after COVID-19 diagnosis date in the pre-Omicron period group
compared with those in the Omicron period group, shown as hazard ratios (HRs) with 95% confidence intervals (CIs).

Results: We finally included 20,155 matched SLE patients in both groups. The mean ± standard deviation (SD) age was
52 ± 16 years, and 89% of study subjects were females. Patients of SLE who got COVID-19 before the Omicron period
had a higher risks of hospitalization (HR, 1.43; 95% CI, 1.26–1.64), ICU admission (HR, 1.37; 95% CI, 1.21–1.55), sepsis
(HR, 1.33; 95% CI, 1.16–1.53), use of mechanical ventilation (HR, 1.64; 95% CI, 1.33–2.03), mental illness (HR, 1.59;
95% CI, 1.26–2.00), hemodialysis (HR, 1.54; 95% CI, 1.17–2.02), atrial fibrillation (HR, 1.44; 95% CI, 1.000–2.085;
p = 0.049), acute kidney injury (HR, 1.16; 95% CI, 1.04–1.29), and death (HR, 1.56; 95% CI, 1.30–1.89). However, the risks
of stroke and venous thromboembolism/pulmonary embolism were not significantly different between both groups.

Conclusion: This global multicenter cohort study revealed that most short-term (30-day) COVID-19 outcomes were better
during the Omicron period than before the Omicron period in patients with SLE.

Disclosure: W. Huang: Novartis, 12, Received PI fee; H. Chen: None.
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Background/Purpose: SLE patients often experience relapse in the course of treatment, in spite of the progress of thera-
peutic strategy in SLE. The purpose of this study is to elucidate clinical features, outcome, and risk factors of relapse in
patients with SLE who were newly diagnosed and treated at our hospital in recent 10 years.

Methods: This study is a retrospective cohort study. Newly diagnosed SLE patients who were treated in the department of
Rheumatology, Fukushima Medical University hospital between 2011 and 2022 were collected. Patients who experienced
relapse during observation period were regarded as Relapse-group (relapse was defined as BILAG grade B flare or more),
and its clinical features including age, sex, disease duration, SLE symptoms, laboratory data and treatment such as the
use of hydroxychloroquine (HCQ) and immunosuppressants (ISs), were compared with non-relapse SLE group. Cumulative
relapse free survival in certain clinical items were also compared between the 2 groups using Kaplan-Meier curves.

Results: Among 382 SLE patients who received treatment in our department from 2011 to 2022, 83 newly diagnosed SLE
patients were included. The mean age was 37.9 years old, and 75 patients were female (90.4%). The mean SLEDAI scores
were 17.8. In 83 patients, 29 patients experienced relapse during the study period. The comparison of clinical characteristics
between Relapse group (29 patients) and Non-relapse group (54 patients) were shown in Figure 1. General characteristics
were similar between the 2 groups including age, sex, SLE symptoms and serology tests except for observation period
(p< 0.01) and anti-SS-A antibody positive (P=0.01). In therapy, significantly increased frequency of HCQ intake and combi-
nation immunosuppressive therapy (steroids and HCQ plus IS, or more than 2 ISs) were observed (P=0.024 and 0.049,
respectively) in non-relapse group. Kaplan-Meier analysis showed significantly higher cumulative relapse-free survival in
anti-SS-A negative group and combination immunosuppressive therapy group (P=0.012 and 0.045, respectively) (Figure 2).

Figure 1. Clinical features of SLE patients with relapse compared to non-relapse SLE patients
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Conclusion: Anti-SS-A positive, no HCQ use may be associated with SLE relapse in newly diagnosed SLE patients. Com-
bination immunosuppressive therapy using steroids and HCQ plus IS, or more than 2 ISs may suppress new relapse of SLE
in daily clinical practice.

Disclosure: S. Sato: None; S. Yoshida: None; Y. Sumichika: None; K. Saito: None; H. Matsumoto: None;
J. Temmoku: None; Y. Fujita: None; N. Matsuoka: None; T. Asano: None; K. MIGITA: None.
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Ashleigh Hennessey9, Ted Tsai11, Peter Gowdie12, Eric Morand13 and Alberta Hoi14, 1Monash University, Clayton,
Australia, 2Monash University, Department of Medicine, Sub-faculty of Clinical and Molecular Medicine, Clayton,
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University of New South Wales, Kensington, Australia, 5The Queen Elizabeth Hospital and Basil Hetzel Institute; Adelaide
Medical School, University of Adelaide, Adelaide, Australia, 6The University of Melbourne at St. Vincent’s Hospital
Melbourne, Departments of Medicine and Rheumatology, Melbourne, Australia, 7Liverpool Hospital, Liverpool,
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Figure 2. Cumulative relapse-free survival in patients with SLE: (A) anti-SS-A positive or negative, (B) Combination immunosuppressive therapy or
mono therapy
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Background/Purpose: Previous studies in childhood-onset systemic lupus erythematosus (cSLE) have suggested that
cSLE patients have more severe disease, compared to those with adult-onset disease (aSLE). These reported associations
are mostly based on cross-sectional observational studies. We compared longitudinal disease characteristics, medication
use, and outcomes in cSLE versus aSLE patients in adulthood.

Methods: We followed adult patients who fulfilled ACR or SLICC classification criteria for SLE, enrolled in the Australian
Lupus Registry and Biobank (ALRB), a multicentre observational cohort, between 2007 and 2022. Patients who were aged
< 18 at diagnosis were grouped as cSLE, and patients aged ≥18years were grouped as aSLE. Patients’ disease activity
assessed using SLEDAI-2K, SFI and PGA, and medication details were captured at each routine visit while organ damage
(using SDI) and HRQoL (using SF36v2) were captured annually. Lupus low disease activity state (LLDAS) and high disease
activity status (HDAS, ever SLEDAI-2K score ≥10) are derived as previously published. Triple therapy is defined as concur-
rent use of immunosuppressant, hydroxychloroquine and corticosteroid. Comparisons were made using appropriate bivar-
iate tests.

Results: The cohort consisted of 519 patients from 9 ALRB centres, with a median age of diagnosis of 29 [IQR: 22,42]
years. 68 patients (13%) had cSLE. Despite their younger age at enrolment (25 vs 41 years, p< 0.001), a higher proportion
of patients with cSLE already had damage present (SDI≥1) at enrolment (53% vs 40%, p=0.05) consistent with their longer
disease duration (median length of disease for cSLE 13.2 vs aSLE 4.2, p< 0.001). cSLE patients had more renal involvement
at enrolment (62% cSLE vs 37% aSLE, p< 0.001). The median (IQR) observation period was 4.8 (2.6, 9.3) years. Disease
activity, as measured by enrolment SLEDAI-2K (median (IQR) of 8 (4,12) vs 4 (2,8), p=0.013) and time-adjusted mean SLE-
DAI (AMS) (median (IQR) of 5.0 (3.0, 6.4) cSLE vs 3.6 (1.9,5.1) aSLE, p< 0.001) were significantly higher in cSLE patients,
and the difference persisted in each year of observation (Table 1). A higher proportion of cSLE patients had AMS >4, or
had HDAS. Only 36% cSLE vs 51% aSLE (p=0.03) spent ³50% time in LLDAS. The domains of disease activity and visit fre-
quency were similar between the two groups. A high proportion of cSLE patients had been treated with triple therapy at
enrolment (50% vs 35.5%, p=0.021), and have used mycophenolate (58.8% vs 38.8%, p=0.002). Exposure to Rituximab
was seen in 14.7% cSLE vs 8.7% aSLE (p=0.111) whereas exposure to cyclophosphamide was seen in 8.8% cSLE vs
6.0% aSLE (p=0.371).

Table 1. Pattern of visit frequency, disease activity, and medication use in each year of followup between cSLE vs aSLE patients.
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Conclusion: cSLE patients had severe disease that was discernible at enrolment and persisted during follow-up. This differ-
ence was not due to fewer review visits, disproportionate involvement of certain organ domains, or undertreatment with con-
ventional immunosuppressants. These findings should raise awareness amongst clinicians to consider early aggressive
control of disease, including earlier consideration of biologic therapy.

Disclosure: R. Koelmeyer: None; K. gregory: None; R. Kandane-Rathnayake: None; F. Goldblatt: None; S. O’Neill:
None; M. Rischmueller: AbbVie/Abbott, 2, 5, 6, Boehringer-Ingelheim, 2, 6, Bristol-Myers Squibb(BMS), 5, Eli Lilly,
5, GlaxoSmithKlein(GSK), 5, Janssen, 5, Novartis, 2, 5, 6, Recordati Rare Diseases, 2, 6, Servier, 5, UCB, 5;
M. Nikpour: AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, GSK, 2, 6, Janssen Pharmaceuticals, 2, 5, 6; G. Hassett:
None; P. Hissaria: None; D. Ranganathan: None; C. Barrett: None; A. Hennessey: None; T. Tsai: None;
P. Gowdie: None; E. Morand: AbbVie, 2, 5, Amgen, 5, AstraZeneca, 2, 5, 6, Biogen, 2, 5, Bristol Myers Squibb, 2, 5,
Eli Lilly, 2, 5, EMD Serono, 2, 5, Galapagos, 2, Genentech, 2, 5, GlaxoSmithKline, 2, 5, IgM, 2, Janssen, 2, 5, Novartis,
2, Servier, 2, Takeda, 2, UCB, 5; A. Hoi: Abbvie, 6, AstraZeneca, 5, Australian Rheumatology Association, 4, Eli Lilly,
6, EUSA Pharma (UK) Limited, 2, Limbic, 6, Moose Republic, 6, Novartis, 6.
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Background/Purpose: Neuropsychiatric (NP) symptoms occur in >50% of patients with systemic lupus erythematosus
(SLE). A major barrier to research includes the non-specific nature of neuropsychiatric syndromes and the uncertainty of
attribution to SLE activity. Unmet needs in NPSLE research include recognizing neuropsychiatric symptoms in lupus, diag-
nostic biomarkers, diagnostic imaging, prognostication, and novel therapies.

Methods: Charts of patients at a large academic center registry were reviewed to record the prevalence of the 19 NP symp-
toms described by the ACR in 1999. Patient demographics (gender, age, race, disease phenotype, disease duration), SLE-
DAI 2k score, autoantibody status, C3/C4 levels, and proteinuria >0.5 mg/mmol were collected from chart review. The
number of hospitalizations, number and type of current and past immunosuppressive therapies as well as non-
immunosuppressive therapies for patients with NP symptoms were compared to those without. Subgroup analysis was per-
formed for those patients with seizure/cerebrovascular disease/polyneuropathy.

Results: 334 charts were reviewed, 327 were included in statistical analysis. 89% of patients were female, 11% male. By
race, 65.9% White, 30.6% African American, 2.19% Asian, and 1.25% Hispanic/Latino. NP symptoms were present in
86.5% of the cohort, the most common were: headache (59.3%), anxiety (55.1%), mood disorder (49.8%), cognitive dys-
function (42.5%), polyneuropathy (20.3%), seizure (9.2%), and cerebrovascular disease (8%). There was no statistically sig-
nificant difference in hospitalizations or immunosuppressive therapies utilized in patients with NP symptoms compared to

4568



those without. However, patients with NP symptoms were more often hospitalized between 2-10 times compared to those
without NP symptoms (not statistically significant). Patients with NP symptoms were more often on current steroid therapy
and less often on current azathioprine, mycophenolate, or anifrolumab, and less often received past azathioprine or myco-
phenolate therapy (not statistically significant). Patients with NP symptoms were statistically more likely to be on antiepilep-
tics (p=0.002), antidepressants (p< 0.001), or benzodiazepines (p=0.007). In subgroup analysis, patients with seizure/
cerebrovascular disease/polyneuropathy were less likely to have low C3 (p=0.005) or proteinuria >0.5 (p=0.070) but were
more likely to have leukopenia (p=0.011), be hospitalized (p=0.318), receive IVIG (p=0.04), antiepileptics (p< 0.001), antipsy-
chotics (p=0.034), antidepressants (p< 0.001), and benzodiazepines (p=0.003).

Demographics and prevalence of neuropsychiatric manifestations
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Conclusion: There was no statistical difference in hospitalizations or immunosuppression between patients with NP symp-
toms versus those without. However, patients with NP symptoms were more often hospitalized between 2-10 times com-
pared to patients without NP symptoms and were more often on current steroid therapy, and statistically more often on
an antiepileptic, antidepressant, or benzodiazepine therapy. Patients with seizure/cerebrovascular disease/polyneuropathy
were statistically less likely to have low C3 (p=0.005) but were more likely to have leukopenia (p=0.011).

Subgroup analysis for seizures/cerebrovascular disease/polyneuropathy
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Background/Purpose: Systemic lupus erythematosus (SLE) is variable in clinical presentation and has fluctuating disease
severity. Health outcomes in SLE have been linked to both genetic and social factors related to differences in gender, ethnic-
ity, education, income, and occupation. This cross-sectional study aims to evaluate the relationship between the access to
primary care, social determinants of health (SDH), and disease outcome a single Canadian tertiary center.

Methods: Patients with 2019 EULAR/ACR SLE diagnosis were recruited consecutively and informed consent obtained after
ethics board approval. Information on patient demographics, SDH and quality of life (Lupus QoL) was collected through a
Patient Questionnaire. A chart review was conducted to document disease activity by SLE-Disease Activity Index
(SLEDAi-2k) at the consenting visit, emergency department visits, ACR damage index and adverse outcomes.

Results: 93 patients with a confirmed diagnosis of SLE have been recruited and analyzed at this interim stage. 87.1% (n=81)
had access to a General Practionner (GP group) and 12.9% (n=12) did not have access to a GP (Non-GP group). The Non-
GP group had a mean SLEDAI-2K score of 4.2 ± 4.9 compared to 2.6 ± 3.6 in the GP group (p=0.21). The SLICC/ACR
Damage Index score was 0.7 ± 1.2in Non-GP group and 1.2± 1.6 in GP group (p=0.21). Lupus QoL was similar with 61.2
±20.5 compared to 64.8±19.5 (p=0.49) for the Non-GP group compared to GP group respectively. History of lupus related
pregnancy complications were more frequent in non-Caucasian participants (32.4% vs 9.4%, p=0.010) compared to Cau-
casians and with a trend to occur more frequently in the Non-GP group (33.3% vs 15.8%). Compared to Caucasians, more

Table 1. Multivariable analysis for factors associated with the risk of infection requiring antibiotics.Subgroup analysis for non-immunosuppressive ther-

apies utilized in seizures/cerebrovascular disease/polyneuropathy
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oral corticosteroids use was seen in the non-Caucasian group (51.4% vs 22.6% p=0.010), but similar rates of cardiovascu-
lar events and major infections.There is a trend, but not statistically significant, towards more osteoporosis in the non-
Caucasian group (13.5% vs 1.9%) and a trend towards more fractures in that group (8.1% vs 0%). Equal rates of employ-
ment, education, smoking and emergency visits were recorded between GP an non-GP groups as well as between non-
Caucasian and Caucasians.

Conclusion: Our interim results suggests that there remain discrepancies in health outcomes in our SLE cohort, despite our
universal health care system. Preliminary results suggest SLE patients without access to primary care and non-Caucasians
may have an increased risk of pregnancy complications, increased corticosteroid use and more osteoporosis. The sample
size is small, and the study is ongoing. Further multivariate analysis is planned to elaborate on health determinants.

Disclosure: J. Reed: None; A. Nazir: None; K. Alghamdi: None; C. Ivory: None.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease that predominantly affects
women of childbearing age. Pregnant women with SLE have higher rates of adverse maternal and fetal outcomes than the
general population. There is limited research on the risk of infection during pregnancy among women with SLE. This study
aims to contribute to a better understanding of the incidence of infection in this population, the factors associated with
increased infection risk, and compare the risk of infection among pregnant women with and without SLE.

Methods: Medical records from Tawam Hospital were reviewed retrospectively to identify patients with SLE (diagnosed
based on ACR criteria) and pregnancy history. We collected data on demographics, clinical variables, and maternal (includ-
ing infection). We randomly selected a one-to-one age-matched healthy control group and collected their pregnancy history.
In cases of infection, we recorded the number and type of infection. We compared the infection odds ratios between preg-
nant women with and without SLE. Using multivariate analysis, we examined factors associated with infection in pregnant
women with SLE.

Results: The outcomes of 78 pregnancies in 39 women with SLE and 107 pregnancies in 39 without SLE were analyzed.
The mean age of both groups was similar (P=0.5). Infection episodes occurred in 55.8% of SLE pregnancies and 27% of
non-SLE pregnancies (odds ratio 3.2, 95%CI 1.7-5.9). Among SLE pregnancies, we have a total of 98 infection episodes.
In 51% of the SLE infections, patients received antibiotics. Most common infection was respiratory infection (43.9%), geni-
tourinary (31.6%), skin and soft-tissue (9.2%), gastrointestinal (9.2%), and others (6.1%). In multivariate analysis, we
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examined demographic, SLE disease activity, and symptoms for association with increased risk of infection. We found no
factors to increase the risk of infection among SLE pregnancies. However, hydroxychloroquine was protective against infec-
tion (table 1).

Conclusion: Pregnant women with SLE have a significantly higher risk of infection compared to their non-SLE counterparts.
The most common infection in SLE pregnancies was respiratory. No particular factors were identified to increase the infec-
tion risk among the SLE pregnancies. Interestingly, hydroxychloroquine use during pregnancy was found to be protective
against infection. This finding highlights the importance of medication management in mitigating infection risks for pregnant
women with SLE. However, further research is warranted to investigate the mechanisms involved in the increased risk of
infection in pregnancies among women with SLE.

Disclosure: D. Khogali: None; G. Al-Bluwi: None; V. Guy: None; A. Al Dhanhani: None.
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Background/Purpose: Real-world benefits of belimumab (BL) in patients with SLE have been shown using SLE-specific
measures.1,2 As SLE disease activity measurement is challenging,3 assessment of treatment effectiveness using other mea-
sures is important. Routine Assessment of Patient Index Data 3 (RAPID3) questionnaire assesses SLE in patients with RA
and is a valid measure of SLE disease4. This study used real-world data from United Rheumatology Normalized Integrated
Community Evidence (UR-NICE) to assess intravenous (IV) BL in improving outcomes.

Methods: Adults with SLE in UR-NICE database who initiated IV BL between January 1, 2012–December 3, 2019, and had
≥5 subsequent BL infusions were included. Patients had SLE clinical activity recorded in the database for ≥12months before
and ≥24 months after first IV BL. Primary objective was time to minimally important difference (MID) from 12 months before
index to 24 months post index, measured by Patient Pain Index (PPI), RAPID3, Tender Joint Count (TJC), Swollen Joint
Count (SJC), Complement (C)3, C4, and anti-dsDNA. Outcomes were assessed in patients with ≥1 record of that measure
during baseline/follow-up. MID was 0.5x the standard deviation of mean baseline values for each disease measure.5

Kaplan–Meier rates of time to first decrease below/increase above MID were reported during follow-up (3, 6, 12, 18, and
24 months).

Variable B Odds ratio P-value
Hydroxychloroquine during pregnancy -1.73 .18 .05
Pulse steroids during pregnancy 1.32 3.73 .3
Conception at≥ 35 years 1.52 4.59 .09
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Results: Of the 495 patients, >50% were in the PPI, C3, and C4 subgroups, �30% in the TJC, SJC, and anti-dsDNA sub-
groups, and 21% in the RAPID3 subgroup.

Improvements in PPI were observed early and continued; 42.6% reached decrease below MID at 3 months, 55.0% at
6 months, and 76.4% at 24 months. For RAPID3 scores, decreases below MID were achieved by 36.5% at 3 months and
61.5% at 24 months. Decrease below MID in TJC was 16.7% at 3 months, which more than doubled to 35.4% at
12 months, and improved through 24 months. Decrease below MID in SJC almost doubled between 3 and 24 months
(11.5% to 21.6%), although swollen joints were not as prevalent as tender joints at baseline.

Increase above MID for C3 and C4 levels, respectively, was 8.7% and 8.8% ≤3 months of treatment, increasing to 55.2%
and 46.4% at 24 months. Anti-dsDNA levels improved after treatment initiation, with decrease below MID doubling between
3 and 6 months (7.8% to 15.6%).

Conclusion: Among patients initiating IV BL therapy, meaningful improvement in outcomes assessed with multiple rheuma-
tology disease measures, including RAPID3, can be seen as early as 3 months, incrementally increasing over time. While lab-
oratory measures are used to show the rapid effect of BL treatment, this study demonstrated symptomatic improvement in
patient pain, physical function, and tender/swollen joints among BL-treated patients with SLE.
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Background/Purpose: As shown in previous studies, outcomes in SLE are affected by social determinants of health which
influence health care disparities. Evaluating health disparities through the lens of spatial context is an evolving field. Various
indices have been developed to categorize the vulnerability of an area. Two such measures are the Center for Disease Con-
trol Social Vulnerability Index (SVI) and the Area Deprivation Index (ADI) by the University of Wisconsin-Madison. SVI was cre-
ated with the intention of identifying vulnerable areas in times of disaster, while ADI was specifically created to inform
healthcare delivery in disadvantaged neighborhoods. In addition, SVI is reported by census tract, versus ADI which is
reported by census block (subdivision of census tract). Given the difference in intention behind each index and difference
in area studied, we sought to understand whether SVI and ADI would have consistent associations with SLE disease activity
and prednisone utilization. We also hypothesized that prednisone overutilization is prevalent across vulnerability indices, and
that differences in prednisone use will be seen even between neighborhoods.

Methods: Patients from theWashington University Lupus Center who met either ACR or SLICC classification criteria for SLE
were longitudinally assessed from April 2014 to August 2020. The patient’s census tract and census block were determined
using the address listed for each patient’s index visit. Only patients with available SVI, ADI, disease activity assessments
(SLEDAI 2000 Responder Index-50, S2K RI-50), and prednisone dose data were included. Census tracts corresponded
to SVI from the CDC database, and census blocks corresponded to ADI from the Neighborhood Atlas. SVI ranges from
0 to 1, with 1 being most socially vulnerable, while ADI ranges from 0 to 100 with the 100th percentile being most disadvan-
taged. Any patient living in an area above the mean of 0.5 or 50th percentile can be seen as living in a socially vulnerable or
disadvantaged area. SLE disease activity was assessed using the S2K RI-50, where scores > 4 correlated with active
SLE. Prednisone prescribed at the index visit was divided into 4 categories (none, 0-7.5 mg, 8-20 mg, >20 mg).

Table 1. Patient Demographics
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Results: 220 patients were analyzed. There was no significant correlation between cumulative SVI and disease activity
(OR 1.09, 95% CI=0.607-1.975, p=0.7635). Patients living in more disadvantaged areas per ADI were more significantly
likely to have active disease (OR 1.65, 95% CI=0.864-3.161, p=0.129), although this was not statistically significant. Both
those with vulnerable cumulative SVI (OR 2.23, 95% CI=1.24-3.99, p=0.006) and disadvantaged ADI were also more likely
to be prescribed higher doses of prednisone (OR 3.57, 95% CI=1.73-7.36, p=0.0002).

Conclusion: Patients living in vulnerable areas determined by either SVI or ADI are likely to be prescribed higher doses of
prednisone, despite having no statistically significant correlation with disease activity. This strongly suggests that those in
more vulnerable or disadvantageous areas leverage prednisone utilization to control disease activity, which we hypothesize
worsens long-term outcomes for this population.

Disclosure: A. Som: None; L. McMorrow: None; L. Chen: None; D. Sen: None; E. Baker: None; A. Kim: ANI Pharma-
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Background/Purpose: Poverty increases non-communicable disease risk, however its influence on systemic lupus erythe-
matosus (SLE) burden is poorly understood. Non-White racial/ethnic groups, particularly of African origin, disproportionately
suffer both from SLE and poverty, making disentangling racial/ethnic vs socioeconomic influences on SLE outcomes a chal-
lenge. Saint Lucia is a Caribbean island with a predominantly African ancestry population and variable socioeconomic
dynamics. We therefore tested the association between poverty and SLE severity in a unique African ancestry SLE cohort.

Methods: A 143-patient SLE cohort seeking care with the single practicing rheumatologist in Saint Lucia were included. All
participants were at least 18 years old and met SLE classification criteria. Given that all rheumatology care is performed at
this center, the cohort is expected to represent near-enumeration of SLE for the island population. Clinical data, demo-
graphics, and socioeconomic factors were obtained via chart review. Addresses identified district of residence, and area
level poverty percentages in 2016 were obtained from the Saint Lucia National Report of Living Conditions. Incidence rates
were calculated as the number of cases per 100,000 person-years of observation. The primary outcome was the Lupus
Severity Index (LSI); calculated as a summation of ACR 1997 criteria multiplied by validated regression coefficients. Covari-
ates that associated with LSI were identified by simple linear regression. Multiple regression was used to test the association
between key covariates and LSI.

Results: The 2015-2018 incidence of SLE was 8 per 100,000 person-years (95% CI: 5.1-11.9). Incidence by district is
shown in Figure 1. Of the 143 participants, 47 were below and 96 were above the poverty threshold. Impoverished patients
were diagnosed 10 years earlier than non-impoverished patients, had lower BMIs, were more likely to live in impoverished
districts, to take glucocorticoids at higher doses, and had higher lupus severity indexes than non-impoverished patients
(table 1). Survival over the observation period was 85% in impoverished and 94% in non-impoverished participants
(p=0.09). Linear regression models revealed associations between poverty status (p=0.002), younger age at onset
(p=0.02), residence in an area with greater poverty level in 2016 (p=0.04), and higher glucocorticoid dose (p< 0.001), and
greater LSI.

A. The distribution of area level poverty by district in 2006 and 2016. D denotes district followed by the corresponding number. B. A map of Saint
Lucia districts is shown with the SLE incidence by district indicated by the shading.
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Conclusion: In this predominantly African ancestry SLE cohort, poverty associated with early onset SLE, higher Lupus Severity
Index, and heavier reliance on glucocorticoid therapy. There were trends toward higher case fatality in impoverished partici-
pants. These data implicate socioeconomic stress in SLE disease burden and support further studies into the mechanis
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Values are expressed as % for categorical variables and mean ± standard deviation (SD) for continuous variables. Categorical variables compared
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prednisone equivalent doses. District poverty % reflects data as of 2016.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is associated with epithelial defects and disrupted intestinal
barrier, risking bacterial translocation, and promoting systemic inflammation, known as dysbiosis, which is associated with
increased disease activity (1). Enterococcus gallinarum has been previously linked to gastrointestinal autoimmune diseases,
like autoimmune hepatitis and primary sclerosing cholangitis. (2) However, little is known about E. gallinarum prevalence in
SLE. Our objective was to analyze the frequency of E. gallinarum in stool samples from SLE individuals and examine its asso-
ciation with clinical and laboratory characteristics.

Methods: A cross-sectional, descriptive study was conducted at the University Hospital "Dr. José Eleuterio Gonz�alez" in
northern Mexico. We included adult patients who met the current criteria for systemic lupus erythematosus (SLE) and had
recent (< 3 months) routine paraclinical tests, including acute phase reactants. Patients with other autoimmune diseases,
chronic infections, pregnancy, cancer, abdominal surgery, or gastrointestinal bleeding were excluded. Demographic and
clinical data, as well as anti-nuclear antibodies and complement levels, were obtained from medical records. No participant

4579



had received antibiotics, probiotics, or synbiotics within 3 months prior to the study. DNA was extracted using the DNeasy
PowerLyzer PowerSoil DNeasy kit from Qiagen (Hilden, Germany) according to the manufacturer’s specifications.
E. gallinarum was detected using endpoint polymerase chain reaction assay in both SLE patients and age- and sex-
matched healthy controls.

Results: Sixty subjects with systemic lupus erythematosus (SLE) were included in the study, with the majority being women
(51, 85%). The mean age was 41.79 (±16.6) years, and the average time since diagnosis was 107.03 months (±95.46).
E. gallinarum and Enterococcus spp were detected in 7 (11.6%) cases. The most common MEX-SLEDAI parameter
observed was arthritis, present in 34 (56.6%) cases, followed by acute cutaneous lupus in 23 (38.3%) cases. Detailed clinical
manifestations and laboratory findings can be found in Table 1. A significant difference was found in E. gallinarum-positive
patients regarding creatinine levels (0.98 vs. 0.72, p=0.032), erythrocyte sedimentation rate (11.14 vs. 19.49, p=0.031),
and the frequency of serositis (57.14% vs. 7.54%, p=0.001). However, when analyzing erythrocyte sedimentation rate using
the age-adjusted upper limit, the significance was no longer present (p=0.4). When comparing the prevalence of
E. gallinarum in age and sex matched healthy controls (2.8%) with subjects with systemic lupus erythematosus (SLE)
(10.3%), E. gallinarum was found to be slightly higher, approaching statistical significance (Table 2)

Conclusion: E. gallinarum was found to have a slightly higher prevalence in patients with systemic lupus erythematosus
(SLE) compared to healthy controls, indicating a potential association with the disease. Significant associations were
observed between E. gallinarum-positive SLE patients and certain clinical and laboratory parameters.

Disclosure: L. Vega Sevilla: None; O. Alvarez-Gonz�alez: None; J. Riega-Torres: None; C. Skinner-Taylor: None;
D. Rubio Torres: None; L. Vera Cabrera: None; D. Galarza-Delgado: None; J. Cardenas-De la Garza: None;
R. Castillo-de la Garza: None; M. Aguilera Valenciano: None; w. Escalante: None; H. Guerra: None.
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Background/Purpose: Renal flares in patients with SLE result in significant nephron loss. Thus, identification of reliable early
signals of impending renal flares is anticipated to improve the prognosis for these patients. Machine learning (ML) has wit-
nessed growing utilisation in managing extensive, heterogeneous datasets, and non-linear relationships. In this study, we
implemented two different approaches of ML algorithms to identify baseline clinical and laboratory determinants of renal flare
occurrence in a large cohort of SLE.

Methods:We analysed data from five phase III trials (BLISS-52, BLISS-76, BLISS-NEA, BLISS-SC, EMBRACE) after exclu-
sion of patients with baseline renal flare BILAG A or B (N=3169). Renal flares were defined as a change from C, D, or E to A or
B in the renal domain of the classic BILAG index within a 52-week long follow-up. Following construction of panels of vari-
ables using either (i) knowledge or (ii) feature selection methods, we developed ML classifiers including extreme gradient
boosting (XGBoost), least absolute shrinkage and selection operator (LASSO), random forest (RF), and multivariable logistic
regression. A stratified split was applied to the data to partition the study population into a training (90%; N=2853) and a test
set (10%; N=316). The training set was used in model development while the internal validation was developed by a 10 times
10-fold cross validation. The test set was used for external validation of the built model, and the performance of the models
was demonstrated using area under the curve (AUC) of the receiver operating curves (ROC), accuracy with a 95% confi-
dence interval (CI), sensitivity, and specificity metrics.Both approaches yielded final models that utilised the minimal number
of features while maintaining optimal model performance.

Results: Of 3169 patients, 899 (28.3%) developed a renal flare during follow-up. XGBoost yielded the greatest accuracy
both in the hypothesis-driven (0.97 and the data-driven approach (0.88), as well as the highest performance metrics
(AUC: 0.97 and 0.91; sensitivity: 1.00 and 0.82; specificity: 0.94 and 0.94, respectively) and an adequate calibration on
the test dataset. LASSO (accuracy: 0.95 and 0.86 ; AUC: 0.97 and 0.96; sensitivity: 1.00 and 0.86; specificity: 0.91 and
0.86, respectively) demonstrated similar performance. The final model successfully reduced the number of features to five
parameters: renal BILAG C or D score, urine protein creatinine ratio, serum albumin, blood urea nitrogen, and C3 levels.
These models exhibited encouraging performance, with AUC values of 0.88, 0.88, 0.88, and 0.87 for XGBoost, LASSO,
logistic regression, and RF, respectively.

Conclusion: The knowledge-driven approach based on clinical expertise outperformed the unsupervised data-driven
approach which solely relied on feature selection methods. Through utilisation of five routine clinical parameters, we devel-
oped a robust and highly accurate prediction tool for forecasting renal flares in patients with SLE. Our ML-based model
holds substantial value in guiding clinical decision-making to personalise patient management and possesses potential for
practical application in clinical settings.

Disclosure: N. Cetrez: None; J. Lindblom: None; R. Da Mutten: None; D. Nikolopoulos: None; I. Parodis: Amgen,
5, 6, AstraZeneca, 5, 6, Aurinia Pharmaceuticals, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company, 5, 6,
F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6, Otsuka
Pharmaceutical, 5, 6.
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Background/Purpose: Systemic lupus erythematosus is a heterogenous autoimmune disease characterized by inflamma-
tory damage to multiple organ systems. We have shown that the single-nucleotide polymorphism (SNP) rs1876453 is asso-
ciated with decreased risk of lupus, with a preferential effect on anti-double stranded (ds) DNA antibodies. Since anti-dsDNA
antibodies develop prior to clinically apparent disease and are associated with more severe disease, we hypothesized that
the minor A allele at rs1876453 would delay disease onset and improve clinical outcomes. We demonstrated a delay in lupus
onset associated with the SNP using a large lupus association study [Large Lupus Association Study 2 (LLAS2)], and herein
we explore the effects of the SNP on clinical outcomes using a longitudinal inception cohort.
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Methods: Subjects genotyped using the Illumina platform from a longitudinal inception cohort [Systemic Lupus International
Collaborating Clinics (SLICC), n=977] were studied. Age of onset was determined, and damage, disease activity, steroid
exposure, and survival were assessed.

Results: As with the subjects in the LLAS2 cohort, the median age of diagnosis for subjects with the protective A allele at
rs1876453 was significantly greater in the SLICC cohort [median (IQR), 33 (20) for GG, 36 (20) for AG, and 50 (31.5) for AA,
p = 0.0167]. Subjects with the protective allele had similar scores for damage at 5 years, but their likelihood of developing dam-
age by then was greater (41.6% for AG/AA vs 31.8% for GG at Year 5, p = 0.0270). This was not due to more severe disease,
since they had lower disease activity [median SLEDAI (IQR) 2.5 (3.6) for GA/AA, 3.3 (3.8) for GG; p = 0.0163] and comparable
steroid exposure. Although this was likely due in part to their older age at disease onset, there was a trend towards early damage
even in patients younger than age 50 (p = 0.0762). Despite their older median age, their mortality rates were lower (p = 0.0414).

Conclusion: The minor allele at rs1876453 is associated with delayed onset, reduced overall disease activity, and lower
mortality despite the increased probability of early damage. This increased risk of early damage may result from older age
at disease onset or from a specific pathogenic mechanism in subjects with the protective SNP who develop lupus and will
require further study.
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Background/Purpose: Immunosuppressive therapy is the cornerstone of management in patients with systemic lupus ery-
thematosus (SLE). Patients on immunosuppressive therapy are at increased risk of developing opportunistic fungal infec-
tions. We conducted this analysis to describe the epidemiology of fungal infections in this cohort.

Methods: We analyzed the National Inpatient Sample (NIS) 2016-2020 for all patients with discharge diagnosis of SLE &
Fungal infections (Histoplasmosis, Pneumocystosis, Cryptococcosis, Aspergillosis, Blastomycosis, candidiasis, Coccidioi-
domycosis) as primary or secondary diagnosis via ICD-10 codes. Frequencies, demographics and trends were determined
and compared between hospitalized patients with SLE and without SLE. A p-value of ≤0.05 was considered statistically
significant.

Results: In hospitalized SLE patients, there was higher risk of developing fungal infections in male gender and in Hispanics &
Asian populations. Steroid use, concomitant HIV infection and the presence of leukemias & lymphomas in hospitalized SLE
patients were significant predictors of fungal infection (Figure 1). There were also differences in the incidence of different fun-
gal infections based on geographical areas in the US, with Blastomycosis being more common in the Midwest. From 2016
to 2020, there was a decline in the incidence rate of hospitalization per 100,000 for non-SLE patients with fungal infections
whereas this rate remained steady for the SLE cohort (Figure 2).

Figure 1 - Various predictors of fungal infections in hospitalized SLE patients (CI: Confidence Interval)
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Conclusion: The frequency of hospitalized SLE patients with fungal infections has remained stable between 2016 to 2020
compared to non-SLE patients for which this rate has decreased. This difference could be explained by the use of immuno-
suppressive therapy in SLE patients. Further studies can be done to explain the increased risk of fungal infections in hospi-
talized SLE patients who are males, Hispanics and Asians.

Disclosure: S. Tanveer: None; C. Pan: None.
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Background/Purpose: We aimed to investigate trends in utilization of hospital palliative care services among hospitalized
patients with systemic lupus erythematosus (SLE) and analyze its impact on length of hospital stay, hospital charges, and
in-hospital mortality.

Methods: The National Inpatient Sample (NIS) 2016-2020 was used to identify hospitalizations for SLE, and these were fur-
ther stratified based on inpatient palliative care use. Univariate logistic regression analysis was used for yearly trends, with
year of admission as the independent variable and palliative care use as the dependent variable. Length of stay and total
hospitalization charges were compared using multivariate linear regression, adjusting for potential confounders. A p-value
of ≤0.05 was considered statistically significant.

Figure 2 - Decrease in incidence rate of hospitalization per 100,000 for non-SLE patients with fungal infections; incidence rate of hospitalization per
100,000 for SLE patients with fungal infections has remained stable

4585



Results: The overall proportion of utilization of hospital palliative care services for patients with SLE over five years, ranging
from 2016 to 2020, was 2.07%. There was a rise in the trend of utilization of palliative care services in patients with SLE,
increasing from 1.8% in 2016 to 2.60% in 2020 (P-value for trend < 0.001). Older age, higher Charlson comorbidity index,

Graph 1 - Increase in utilization of palliative care among hospitalized patients with SLE from 2016 to 2020

Table 1 - Predictors of palliative care utilization in hospitalizations for SLE
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admission in urban teaching hospitals and large-size hospitals were associated with more frequent use of inpatient palliative
care. Age less than 35 years, Black and Hispanic race were identified as independent predictors of lower use of inpatient
palliative care. Patients with SLE who received palliative care services experienced a longer hospital stay (mean difference
[MD]: 4.04 days, 95 % Confidence interval [CI]: 3.62-4.46 days, p < 0.001] as well as higher hospital charges (MD:
$61287, 95% CI: $53914-$68660 p < 0.001), compared to SLE admissions that did not receive palliative care.

Conclusion: Utilization for palliative care services has increased over the last five years for hospitalized SLE patients, with a
significant rise in utilization during the COVID-19 pandemic. Utilization of palliative care services is associated with increased
length of stay in the hospital and increased hospitalization charges. Most importantly, significant disparities exist in palliative
care utilization based on racial differences and medical comorbidities. Further efforts are needed for equitable access to pal-
liative care in patients with rheumatological diseases.

Disclosure: S. Tanveer: None; H. Pinnam: None; F. Tanveer: None; D. Ahluwalia: None.
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Background/Purpose: Adolescent-onset SLE is associated with more severe disease than adult-onset SLE, but young
adults may also experience adverse outcomes. We sought to compare disease and damage-related outcomes between
adolescent-onset and young adult-onset SLE.

Methods: We conducted a comparative cohort study to assess potential differences in outcomes between patients with
adolescent-onset (ages 12-17) vs. young adult-onset (ages 18-23) SLE. Using observational data from a US multi-center
electronic health record database, we identified patients with incident SLE (enrolled for ≥ 2 years prior to the first SLE code
and met the SLE definition: > 2 SLE ICD codes > 30 days but < 2 years apart). We assessed demographics, SLE severity,
early onset lupus nephritis (LN) and baseline comorbidities. We examined kidney outcomes including LN, chronic kidney dis-
ease (CKD), end-stage kidney disease (ESKD), transplantation. Among the subset with LN, we also assessed persistent
proteinuria, defined as >500mg/day more than one year after LN onset among the subset with LN. We also assessed car-
diovascular (CV) events (including major adverse cardiac events and venous thrombosis), psychiatric illness (including hos-
pitalization for depression/suicidality), and SLICC damage index progression. Since LN can occur at SLE onset, kidney
outcomes were compared using logistic regression; other outcomes were compared using cox regression to assess inci-
dence rates and hazard ratios. We adjusted for sex, race/ethnicity, and geographic region.

Results: We identified 2866 patients with adolescent-onset and 5589 with young adult-onset SLE (Table 1). Adolescents
were less likely to be non-Hispanic White (26 vs. 36%) than young adults. Adolescents had higher rates of moderate and
severe SLE disease index scores and higher frequency of early onset LN compared to young adults (35 vs. 25%). Over

4587



Baseline Characteristics of Patients with Adolescent and Young Adult-Onset SLE

Kidney Outcomes in Adolescent-Onset Versus Young Adult-Onset Systemic Lupus Erythematosus
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2/3 of each group used hydroxychloroquine and glucocorticoids. Over mean 5.7 and 5.4 years follow up, LN was more
common in adolescents than young-adult onset SLE patients (adjusted HR 1.43 (1.30-1.57), but CKD, ESRD, and kidney
transplant were less frequent than in young adults (Table 2). There was a trend towards a lower risk of persistent proteinuria
in adolescents, but this outcome was frequent in both groups with LN (56 vs. 60%). Adolescent-onset SLE was associated
with a lower risk of CV events, psychiatric outcomes, and damage accumulation than in young-adult onset SLE (Table 3).

Conclusion: In this comparative cohort study of patients with adolescent and young adult-onset SLE, we found that adoles-
cents have more severe disease at SLE onset, with a higher risk of LN, but they have a lower risk of kidney damage and over-
all damage progression than young adults, as well as a lower risk of CV and psychiatric morbidity. Among those with LN in
both age groups of SLE onset, more than half had persistent proteinuria, which suggests the need to improve outcomes.

Disclosure: E. Materne: None; B. Zhou: None; H. Choi: Ani, 2, Horizon, 2, 5, LG, 2, Protalix, 2, Shanton, 2; Y. Zhang:
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Background/Purpose: Lupus nephritis represents a severe manifestation of SLE and is associated with a risk of progres-
sion to end-stage kidney disease (ESKD) if untreated, leading to significant morbidity and high healthcare-related costs.
Once patients with SLE reach ESKD and are initiated on renal replacement therapy (RRT), in the form of either dialysis or
transplantation, it has previously been suggested that the disease becomes quiescent. However, our experience suggests
that patients continue to exhibit active disease even after reaching ESKD. In this study we describe the temporal trends in
disease activity for patients with SLE before and after ESKD from a single tertiary centre in South London. We also sought
to identify whether there was a greater risk of ongoing disease activity across ethnic groups.

Methods:We conducted a retrospective observational study of consecutive adult patients with biopsy-proven lupus nephri-
tis and ESKD who were under regular follow up in our unit from May 2004 to May 2023. Clinical electronic records were
examined from the first point of entry until the end of the study period, transfer or death. Medication, SLE Disease Activity
Index 2000 (SLEDAI-2K), dsDNA and complement levels were checked at 6-monthly intervals before and after the onset
of ESKD. The primary outcome was disease activity using the SLEDAI-2K score, before and after the onset of ESKD. A
SLEDAI-2K score ≤4 was considered low disease activity and >4 as active or flaring disease. Mean scores were compared
using Wilcoxon’s signed-rank test.

Results: Thirty patients were included (90% female, 67% of Black ethnicity, 20% Caucasian and 13% Asian) with a com-
bined 369 years of follow up. The mean age at SLE diagnosis was 29 years (±11.7) and the mean interval from SLE diagno-
sis to ESKD was 11.8 years (±7.4). During this period 12 patients underwent renal transplantation, 18 patients received
dialysis only and 7 patients died (4 with active SLE). SLEDAI-2K fell on average after the onset of ESKD although this did
not reach statistical significance (Figures 1 and 2). Immunological markers of disease activity did appear to improve, as
shown in Table 1. Of the 29 patients with >6 months of data after ESKD onset, 15 achieved consistently low disease activity
within an average of 1.4 years (±2.5). However, 14 of the 29 patients exhibited active disease with an average time to flare of
2.6 years (±3.4). Nine of these 14 patients showed active disease within 18 months of ESKD onset and all were of Black
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ethnicity. Clinical manifestations after ESKD involved rashes, synovitis, serositis, myocarditis and neuropsychiatric involve-
ment. Five patients ultimately required induction therapy with cyclophosphamide or rituximab.

Conclusion: Despite a fall in mean SLEDAI scores after the onset of ESKD, SLE disease activity persisted or flared in 48% of
cases, often within 18 months of ESKD diagnosis. Our cohort were primarily of Black ethnicities, who are known to have
more frequent and aggressive renal involvement. Our data contradicts the notion that SLE "burns out" in ESKD and supports
a need for vigilance in the monitoring of patients with SLE and ESKD, particularly in those of Black ethnicities and within the
first 18 months of RRT.

Disclosure: S. Patel: None; S. Ghosh: None; R. Sankara Narayanan: None; L. Valisena: None; D. Nagra: AbbVie/
Abbott, 6; J. Dick: None; K. Bramham: None; P. Gordon: Celltrion, 12, Support to attend EULAR conference 2023,
Galapagos, 1; C. Wincup: None.
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Background/Purpose: To study the effect of SARS-CoV2 infection on disease flares in patients with systemic lupus erythe-
matosus (SLE).
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Methods: Patients who fulfilled the ACR or SLICC criteria for SLE and were followed in our rheumatology clinics were retro-
spectively studied. We identified patients who had documented COVID-19 (Omicron and its variants) between February and
November 2022 and a group of SLE controls who did not have COVID-19 randomly matched for age, sex, and the time
period of COVID-19 in a 1:2 ratio. The primary outcomes of interest were SLE flares (clinical or serological) within 90 days
of SARS-CoV2 infection.SLE flares were assessed by the SELENA flare instruments, with modifications (mild/moderate or
severe). The rates of SLE flares were compared between SARS-CoV2-infected SLE patients and controls.

Results: 91 SLE patients with COVID-19 (age 48.6±14.0 years; 95.6% women; SLE duration 14.2±8.3 years; 53% history
of lupus nephritis) and 182 SLE controls not infected by COVID-19 (age 48.7±13.8 years; 95.6% women; SLE duration 15.2
±9.0 years) were studied. Eleven of 90 (12.2%) SARS-CoV2-infected patients had serious manifestations (oxygen require-
ment, use of mechanical ventilator, lung infiltrates on imaging studies or admission to the intensive care unit). Patients with
mild COVID-19 were treated symptomatically or oral anti-viral agents whereas those with serious COVID-19 was treated
with intravenous remdesivir, dexamethasone, and/or biologic/targeted agents. One (1.1%) of our patients died and 7
(7.7%) patients developed severe complications. Within 90 days of SARS-CoV2 infection, 14 (15.4%) patients developed
mild/moderate SLE flares, and 2 (2.2%) patients had severe SLE flares. The incidence of SLE flares in SARS-CoV2-infected
patients was significantly higher than those without (17.6% vs. 5.5%; p=0.001). The changes in anti-dsDNA and comple-
ment C3 levels, however, were not significantly different between the two groups. Among SARS-CoV2-infected SLE
patients, those with clinical SLE flares had significantly lower C3 values (p=0.004) but non-significantly higher anti-dsDNA
titer (p=0.32) before SARS-CoV2 infection than those without SLE flares. Herpes zoster (HZ) reactivation occurred in
2 patients (2.2%) with COVID-19, which was numerically higher than those not infected by COVID-19 (2 patients, 1.1%;
p=0.48). No particular risk factors were identified for HZ reactivation after COVID-19 infection.

Conclusion: In this retrospective case-control study, clinical flares within 90 days were significantly more common in
patients infected with SARS-CoV2 than age and gender-matched non-infected SLE controls.SLE patients with lower C3
levels were more likely to flare after COVID-19. The results from our study support the hypothesis for a viral trigger for disease
exacerbation in SLE.

Disclosure: C. Mok: None; C. Cheung: None; C. To: None; K. Chan: None; S. TSE: None.
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Background/Purpose: The SLE Disease Activity Score (SLE-DAS) has been developed and validated in Italian patients with
SLE. The objective of this study was to evaluate the effect of disease remission as defined by SLE-DAS on health-related
quality of life (HRQoL) in Chinese patients with SLE.
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Methods: Consecutive patients who fulfilled the 1997 ACR or 2012 SLICC criteria for SLE between March and May 2023
were recruited from our clinics. Participants were asked to complete the validated Chinese version of the LupusPRO (v1.8)
HRQoL questionnaire and Fatigue Severity Score (FSS) before consultation. Attending physicians were asked to grade the
SLE disease activity according to the Physicians’ Global Assessment (PGA [0-3]), SLE-DAS and SLEDAI-2K. Remission,
mild, and moderate/severe disease activity of SLE was defined as SLE-DAS ≤2.08, < 2.08-≤7.64 and >7.64 respectively.
SLE-DAS Boolean-based remission was defined as all clinical items of SLE-DAS equal to zero and prednisolone usage
≤5mg/day. The effects of SLE-DAS remission on LupusPRO were studied by statistical analyses.

Results: At interim, a total of 216 SLE patients were studied (age 45.8±13.6 years; 96.2% women; SLE duration 16.0
±7.8 years). All were ethnic Chinese. At baseline visit, 84 (38.9%) patients had clinically active SLE, defined by a PGA score
≥0.5.Active organ manifestations, in decreasing order of frequency, were proteinuria (17.2%), mucocutaneous lesions
(11.0%), leukopenia (7.9%), arthritis (4.7%) and thrombocytopenia (2.8%). The distribution of PGA score was: < 0.5
(60.6%); 0.5-1.0 (16.2%), ≥1.0-2.0 (19.0%) and 2.0-3.0 (3.70%).There were 135 (62.5%) patients who scored zero in the
clinical SLEDAI-2K.A total of 135 (62.5%) patients had SLE-DAS≤2.08, and 132 (61.1%) patients achieved SLE-DAS
Boolean-based remission; 34 (15.7%) and 47 (21.6%) patients, respectively, had SLE-DASmild and moderate/severe activ-
ity. SLE-DAS correlated significantly with PGA (r=0.802, p< 0.001), SLEDAI-2K (r=0.798, p< 0.001) and LupusPRO score
(r=-0.285, p< 0.001).Patients with SLE-DAS Boolean-based remission, compared to non-remission, had significantly higher
total LupusPRO score (73.1±15.1 vs 65.9±17.4; p < 0.001), particularly in the domains of lupus symptoms (72.0±17.7 vs
61.5±20.7; p< 0.001), procreation (88.3±19.6 vs 76.8±28.9; p< 0.001), lupus medications (68.2±23.6 vs 58.2±28.2;
p=0.003), physical health (81.2±18.9 vs 76.5±21.4; p=0.03), emotional (64.5±22.5 vs 57.0±25.3; p=0.01), and body image
(80.3±22.7 vs 74.3±27.6, p=0.01).Similarly, significantly higher LupusPRO score was observed in patients who achieved
clinical SLEDAI-2K=0 (vs >0) (72.7±15.4 vs 66.3±17.3; p=0.005) and PGA< 0.5 (vs ≥0.5) (73.5±15.4 vs 65.2±16.7;
p< 0.001). SLEDAI-2K and PGA also correlated significantly with LupusPRO score (r=-0.247; p< 0.001; r=-0.265;
p< 0.001 respectively), with similar correlation coefficients with the SLE-DAS.

Conclusion: SLE-DAS remission is associated with significantly better HRQoL in Chinese patients with SLE in this interim
cross-sectional analysis.Similar performance of SLE-DAS was observed with the SLEDAI-2K and PGA.Further longitudinal
studies on the sensitivity of the SLE-DAS to change in disease activity are in progress.

Disclosure: F. Lam: None; C. To: None; C. Mok: None.
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Background/Purpose: Childhood-onset systemic lupus erythematosus patients < 18 years (cSLE) are at risk for reduced
bone mineral density (BMD) due to disease activity and chronic glucocorticoid exposure. Genetics play a role in SLE suscep-
tibility. Our aim was to assess the genetic contribution to BMD among a multi-ethnic cSLE cohort.

Methods: All patients were diagnosed and followed at the SickKids and had baseline Lumbar Spine (LS) BMD scan, defined
as 1 month prior, or up to one year post cSLE diagnosis. The main outcome of interest was LS (L1-L4) BMD z scores. Two
weighted polygenic risk scores (PRSs)- 1) BMD PRS 2) SLE PRS were calculated based on largest GWASs to date. Both
PRSs were regressed with BMD z-scores in linear models adjusted for demographics, glucocorticoid exposure, height per-
centile, BMI, and an indicator for lupus nephritis and/or neuropsychiatric lupus.

Results: The study included 284 patients, 82% female, 29% of European, and 28% of East Asian ancestry. The median age
of cSLE diagnosis was 13.5 years [IQR 11.1, 15.3]. In multivariate model, a higher BMD PRS was significantly associated
with low BMD z-score (β: -0.75; 95%CI: -1.32, -0.18; P=0.01) as was prior steroids use (β: -0.34; 95%CI: -0.63, -0.04;
P=0.02). No association was found between SLE PRS and LS BMD z-scores. Height percentile and BMI were significantly
associated with BMD z-score, however presence of LN and/or NPSLE was not.

Conclusion: High BMD PRS was significantly associated with lower LS BMD z-score in cSLE patients at baseline. BMD
PRS may be an effective tool to stratify cSLE patients.

Disclosure: V. Mehra: None; D. Dominguez: None; N. Gold: None; A. Knight: Pfizer, 6; D. Levy: None; F. Liao: None;
E. Pullenayegum: None; A. Shammas: None; e. Sochett: None;R. vali: None;D.Webber: None; E. Silverman: None;
L. Hiraki: None.
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Background/Purpose: The mortality in Systemic Lupus Erythematosus (SLE) varies largely across different countries most
probably due to social, healthcare and ethnic differences. We need to identify demographic, clinical and serological predic-
tors of mortality in SLE in our country, to improve the prognosis of SLE patients.

Objectives: To analyze the causes and identify predictive factors of mortality of SLE, and to assess the time evolution and
chronological changes in Spain.

Methods: We performed a cross-sectional and retrospective study analyzing data from RELESSER cohort. Socio-
demographic, clinical and serological variables, comorbidities and treatments, as well as indicators of disease activity, dam-
age and severity were recorded. We excluded patients with lost information about the death variable and analyzed the
differential features of deceased patients in comparisons with survivors through different time stages according to the date
of diagnosis: until the 1980’s; the 1990’s and the first decade of the 21st century. Variables associated with mortality in uni-
variate analysis were entered into different multivariate models to determine which ones were independently associated with
the outcome of the disease in each decade.

Results: A total of 3665 patients were included, mostly caucasian female with similar general features regardless of the dif-
ferent time stages analyzed.18.4% until the 1980´s, the 5.97% in the 1990´s and up to 2.84% of the individuals in first
decade of the 21st century, had died. The main age of death was similar in the different groups, around 55-58 years old
(Table). The vascular events were the leading cause of death until the 1980´s, while in the last two decades, were infections.

The older age at diagnosis was predictor of mortality. Neither gender nor delay in diagnosis was independently associated
with mortality, with the exception of the female sex, which behaved as a protective factor until the 1980´s.

The mortality predictors in our cohort were the presence of hypocomplementemia and organ damage until the 1980´s;
thrombocytopenia, antiphospholipid syndrome and valve disease in the 1990´s; serositis, organ damage and depression
in the first decade of the 21st century. Conversely, skin involvement was related to greater survival over the last two decades
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and comorbidities were associated with mortality in all periods of the study. The use of high doses of corticosteroids was
predictor of mortality in each time stage, as well as the use of cyclophosphamide and rituximab from the year 2000. Antima-
larial treatment was linked to improved survival in all the decades analyzed.

Conclusion: In the RELESSER cohort, the main cause of death in the last decades were infections. However, until the 1980´
s, vascular events were predominant. Older age at diagnosis, use of corticosteroids and comorbidities were associated with
significant increase in mortality in SLE, while antimalarial treatment was linked to improved survival. Data indicate that organ
damage is a risk factor and skin involvement is a protective factor against mortality. Differentially, female sex until the 1980´s
was independently associated with improved survival, and depression at the beginning of the 21st century was linked to
mortality.

Disclosure: C. Moriano Morales: None; J. Calvo- Alén: AbbVie, 2, AstraZeneca, 2, Biogen, 6, BMS, 5, Galapagos,
6, GSK, 2, 6, Lilly, 2, 6, Novartis, 2, 6, Roche, 5, Sanofi, 2; I. Rúa-Figueroa: AstraZeneca, 5, GSK, 1, 6;M. DIEZ ALVA-
REZ: None; C. Bermúdez: None; J. MARTINEZ BARRIO: None; M. Galindo-Izquierdo: None; A. Olivé-Marqués:
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2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6; M. Rodríguez-G�omez: None; P. VELA:
AbbVie/Abbott, 5, AstraZeneca, 5, Eli Lilly, 5, 6, GlaxoSmithKlein(GSK), 6, Novartis, 5, Pfizer, 5; A. Boteanu: GSK,
5, 6; J. Narvaez: None; V. Martinez-Taboada: None; B. Hern�andez-Cruz: None; J. Andreu-S�anchez: None;
J. Hern�andez Beriain: None; L. Exp�osito: None; R. Menor-Almagro: None; M. Ib�añez-Barcel�o: None; I. Castellvi:
None; C. Galisteo: None; E. Raya: None; V. Quevedo-Vila: None; T. Vazquez-Rodriguez: None; j. Ib�añez: None;
J. Pego-Reigosa: None.
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Background/Purpose: Response to therapy in SLE varies significantly and presents a considerable challenge in terms of
predictability. Development of predictive models with ability to accurately foresee attainment of remission or low disease
activity would be of major clinical value.

Methods: We extracted 288 baseline features from five phase III trials of belimumab, comprising 3645 patients. Using a
recursive regression and partitioning tree, the top 20 most important factors were identified. Next, clinical expertise was inte-
grated to narrow down the features qualified for the final model to only three. To investigate a potentially differential predictive
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ability of the model with different treatment regimens, we stratified the study population into placebo and belimumab recip-
ients. Outcomes were attainment of sustained remission as defined by the Definitions of Remission in SLE (DORIS) criteria
and sustained lupus low disease activity state (LLDAS), maintained through week 52. Remission or LLDAS was considered
sustained if present at two or more consecutive visits. Different predictive models i.e., least absolute shrinkage and selection
operator (LASSO), neural network (NNet), support vector machine (SVM), and extreme gradient boosting (XGBoost) were
trained 10 times in a 10-fold cross-validation. Performance was assessed using 20% of the data not used in training. Area
under the curve (AUC), confusion matrix, and calibration plots were generated.

Results: In total, 11% met the criteria for sustained LLDAS and 5% those for sustained remission. Lower urinary protein/
creatinine ratio (UPCR), lower prednisone dose, and increasing C3 levels were the features yielding the greatest predictive
ability. The largest AUC was achieved for predicting sustained LLDAS in the placebo group (LASSO with AUC: 0.80, sensi-
tivity: 0.73, specificity: 0.67, accuracy 0.70) while the belimumab subgroup yielded inferior performance (LASSO with AUC:
0.71, sensitivity: 0.77, specificity: 0.57, accuracy: 0.67). Although calibration seemed satisfactory, class imbalance and the
small positive sample size overall might be a reason underlying the superior performance of the first model. Sustained remis-
sion was more challenging to predict among belimumab-treated patients (NNet with AUC: 0.63, sensitivity: 0.62, specificity:
0.60, accuracy: 0.61) compared with the placebo group (LASSO with AUC: 0.76, sensitivity: 0.63, specificity: 0.63, accu-
racy: 0.63). Prediction of sustained LLDAS yielded superior results (LASSO with AUC: 0.76, sensitivity: 0.68, specificity:
0.65, accuracy: 0.67) compared with remission (SVM with AUC: 0.71, sensitivity: 0.61, specificity: 0.71, accuracy: 0.66).

Conclusion: The models developed to predict attainment of sustained remission or LLDAS yielded moderate sensitivity and
specificity. Overall, sustained LLDAS was more precisely predicted than sustained remission and accuracy in the placebo
population was superior to that in belimumab-treated patients. By reducing the complexity to only 3 factors (UPCR, predni-
sone dose, C3 levels), our approach enabled a quick estimation of the probability to attain sustained remission or LLDAS in
this SLE population.

Disclosure: R. Da Mutten: None; N. Cetrez: None; J. Lindblom: None; S. Oon: None; D. Nikolopoulos: None;
M. Nikpour: AstraZeneca, 2, 6, Boehringer-Ingelheim, 2, 6, GSK, 2, 6, Janssen Pharmaceuticals, 2, 5, 6; I. Parodis:
Amgen, 5, 6, AstraZeneca, 5, 6, Aurinia Pharmaceuticals, 5, 6, Bristol-Myers Squibb(BMS), 5, 6, Elli Lilly and Company,
5, 6, F. Hoffmann-La Roche AG, 5, 6, Gilead Sciences, 5, 6, GSK, 5, 6, Janssen Pharmaceuticals, 5, 6, Novartis, 5, 6,
Otsuka Pharmaceutical, 5, 6.
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Background/Purpose: There is no information available regarding whether the patient’s perception of disease activity
aligns with current definitions of DORIS 2021 remission and Lupus Low Disease Activity State (LLDAS), nor whether there
is concordance between the patient’s perception and that of the physician.

Aim: To compare the SLE activity perceived by the patient using the Patient Acceptable Symptom State (PASS) question
with the global assessment of activity by the physician, as well as with the definitions of LLDAS/DORIS2021.

Methods: Cross-sectional multicenter study of SLE patients from seven Spanish Rheumatology Departments. DORIS 2021
remission definition and LLDAS were applied and the rheumatologists were asked to classify the activity of the disease in
5 different categories: remission, SACQ, low, moderate or high activity. The patients were asked about their clinical SLE
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condition through the PASS question: "Considering all the different ways your disease is affecting you, if you were to stay in
this state for the next fewmonths, do you consider your current state satisfactory?": PASS yes/PASS no. Statistical analysis:
descriptive cross-sectional analysis. Analysis of the level of agreement between the PASS question and categorical classifi-
cation (remission-low activity/ moderate-high activity) using Cohen’s kappa.

Results: A total of 503 patients were included in the study (92% female, mean age 50.4 years). Table 1 shows in detail the
patient´s characteristics at baseline. Of the 503 patient, 386 (77.4%) had an acceptable symptom state according to the
PASS question. Mean (±SD) patient global assessment (PtGA) in a scale of 0-100 scale was 29.62 (±24.38) and mean
(±SD) physician global assessment (PGA) in a scale of 0-3 was 0.46 (±0.59).A total of 236 (47.6%) patients met DORIS
2021 remission and 289 (59%) met LLDAS. According to the categorical classification of the rheumatologist: 435 (86.8%)
patients were in remission or low disease; 56 (11.2%) in moderate activity and 10 (2%) in high activity state (Table 2). Among
the patients who answered "yes" to the PASS question, 245 (65.5%) were in LLDAS and 220 (57.9%) were in remission
according to the DORIS 2021 criteria. Mean PtGA in these patients was 19.7 (±18) and PGA 0.29 (±0.4). On the other hand,
among non-PASS group, 71 (62.8%) patients were not in the LLDAS and 99 (87.6%) did not meet the criteria for DORIS
2021 remission state. Mean PtGA in these patients was 58 (±19) and PGA 1 (±0.7) (Table 3) Overall level of agreement
between PASS question and categorical classification by the rheumatologist, was 82% (IC95%: 79.9, 82.9) with a Cohen’s
kappa of 0.43.
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Conclusion: The majority of SLE patients reported being in an acceptable symptom state according to the PASS question,
with similar results reported with the PtGA scale. SLE activity is similarly perceived by the physician perspective valued by the
PGA and categorical classification. However, more than a third of patients in the PASS group were not in remission/LLDAS,
and approximately 10-35% of the non-PASS group are in a state of remission/LLDAS. It seems that patient perspective is
similar to the physician perspective in terms of subjective classification, but some differences are seen in terms of LLDAS
and DORIS.

Disclosure: C. Mourino Rodriguez: None; J. Pego-Reigosa: None; I. Rúa-Figueroa: AstraZeneca, 5, GSK, 1, 6;
F. Rubino: None; I. Hern�andez-Rodríguez: None; R. Menor-Almagro: None; E. Uriarte Isacelaya: None;
E. Tomero Muriel: None; T. SALMAN MONTE: None; M. CARRION BARBERA: None; M. Galindo: None;
E. Rodriguez almaraz: None; N. Jiménez: None; L. Ines: None; I. Altabas Gonzalez: None.
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Background/Purpose: Depression is one of the most common neuropsychiatric disorders in patients with SLE. The Centre
for Epidemiologic Studies Depression Scale (CES-D) has been used to determine depressive symptomatology with a score
of 24 serving as the cut-off for depression in SLE. Instead of using this cut-off, we aimed to: 1) classify patients into one of
two states representing being depressed or not using a hidden Markov model, and 2) identify socioeconomic factors that
predict patients’ transition from a non-depressed state to a depressed state.

Methods: Data from the Lupus Outcomes Study at the University of California, San Francisco were analysed. Depressive
symptoms were assessed with the CES-D annually providing up to 6 waves of observation. Patients with at least 2 waves
of data were included. Under a Bayesian perspective, a contiguous-time hidden Markov model was fitted to the data,
assuming that patients can be divided into two different states (non-depressed and depressed) over time. We assumed that
CES-D scores follow a zero-inflated negative binomial distribution (excess of zeroes and integer outcome), and its means
depend linearly on clinically relevant factors (Figure 2). Moreover, we included socioeconomic factors (below poverty line,
employment and higher education) that could potentially be associated with the transition between the non-depressed
and the depressed state.

Results: 763 adults with SLE followed over 7 years were included. We found that the non-depressed state had a mean
CES-D rate (μND) of 6.05 (95% CrI 5.61 – 6.55) whereas the depressed state mean rate (μD) was 18.3 (95% CrI 17.7 –

18.9) (Figure 1). The mean CES-D score rate decreased (improvement of depressive symptoms) by 2% for one-unit
increase in SF-36 bodily pain score (higher scores means less pain), and it increased (worsening of depressive symptoms)
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by 12%, 26% and 28% for those with lupus related kidney disease, on anti-depressant, and current smokers versus those
who did not smoke, respectively (Figure 2). Moreover, having higher education (college or more) decreased the rate of tran-
sitioning between the non-depressed state and the depressed state by 86% (Figure 3). For a patient who is not below the
poverty line, nor employed and does not have higher education (i.e. transition covariates set to zero), the probability of tran-
sitioning between the non-depressed state and the depressed state was low (3%).

Conclusion: Using HMMs, we classified patients with SLE into two different states, depressed and non-depressed. Bodily
pain, smoking, lupus related kidney disease and use of antidepressants drugs were associated with worsening depressive
symptoms as measured by the CES-D. Transitioning between states was predicted by different factors over time, where
higher education and employment significantly decreased the rate of transitioning between the non-depressed state and
the depressed state.

Figure 1. Posterior estimates for the within-state means of the two hidden states. X axis represents the distribution of the parameters of interest. Y
axis represents the parameters where inference is made. The dark shaded region represents the point estimate from a frequentist point of view and
the light shaded region represents the 95% uncertainty interval, i.e., with 95% of probability the estimate would lie in that region. As an example
μ_ND represents the inference made on the unknown mean of the observed CES-D score given that it comes from the non-depressed state after
adjusting for other clinical variables described in Figure 2.

Figure 2. Posterior uncertainty intervals for the covariates in the CES-D score. X axis represents the rate ratio and Y axis represents the parameters
where inference is made. For example, those who have kidney problems due to lupus have a 12.5% rate increase in their mean CES-D score com-
pared to those without kidney problems. The dot on the graph represents the point estimate and the line represents the 95% CrI
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Background/Purpose: Systemic lupus erythematosus (SLE) has a relapsing-remitting course, with patients experiencing
disease activity flares over time. Flares and prolonged disease activity are associated with progressive multi-system organ
damage, poor quality of life, high healthcare costs, and increased mortality. Disparities have also been widely reported in
the health care access and health outcomes among patients with SLE, and social determinants of health (SDoH) are often
considered as the root causes of health disparities. However, existing studies evaluating SLE flares and disease activities
have not yet considered SDoH or patients’ social risks. The objective of this study is to incorporate both patients’ clinical
characteristics and SDoH and develop an electronic health record (EHR)-based machine learning prediction algorithm for
SLE flares to support real-time clinical decision-making, address social risks and SDoH, and ultimately reduce health dispar-
ities of SLE.

Methods: OneFlorida+ network is part of the national Patient-Centered Clinical Research Network (PCORnet), collating
EHR data from 17 million residents in Florida, 2.1 million in Georgia, and 1.1 million in Alabama. We identified adult SLE
patients using 2013-2021 OneFlorida+ data and spatiotemporally linked the cohort with 486 neighborhood SDoH
(e.g., neighborhood unemployment rate and median income). A validated surrogate measure of SLE Disease Activity Score
2000 (SLEDAI-2K) based on the EHR data was calculated for each 30-day period over the baseline year and follow-up year.

Figure 3. Posterior uncertainty intervals for the covariates in the transition between the non-depressed state and the depressed state X axis repre-
sents the hazard ratio and Y axis represents the parameters where inference is made. As an example, being below the POV had a protective effect
(Rate ratio .002, 95% CrI 0 – 1.95), although this effect size was not significant. The dot on the graph represents the point estimate and the line
represents the 95% CrI
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The median score for the first 12 months was used to establish a baseline level of disease activity; and a flare was defined as
an increase of at least 4 from the baseline score. We incorporated SDoH and patients’ clinical characteristics (e.g., medical
diagnoses, prescriptions, and lab results) collected at baseline year and employed a gradient boosting machine to predict
the occurrence of flares at 3 months, 6 months and 12 months after baseline.

Results: We identified 33,151 eligible SLE patients; the mean age was 45 (std: 16) years, 89% were females, and 39%,
26%, and 25% were non-Hispanic White, non-Hispanic Black, and Hispanic race/ethnicity, respectively. Of the cohort, over
one-third (39%) developed at least one flare during the follow-up year; 19%, 9%, 4%, and 6% experienced 1, 2, 3, and 3+
time(s) flares during the follow up year. Our algorithm showed a good utility for predicting individuals’ risk of flares, achieving
a C statistic (standard deviation) of 0.63 (0.01), 0.66 (0.01), and 0.67 (0.01) at the 3- month, and 6- month, and 12-month
period, respectively (Figure).

Conclusion: By incorporating both SDoH and clinical data, our EHR-based algorithm shows promise for identifying likely
flares in real-world patients with SLE. Future studies are needed to identify key SDoH causally associated with flares occur-
rence to identify intervention targets that improve both health outcomes and health disparities in patients with SLE.

Disclosure: Y. Huang: None; L. Yao: Merck/MSD, 3; z. Fan: None; J. Guo: None; J. Bian: None.
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Leveraging ChatGPT for Real-World Systematic Lupus Erythematosus
Data Curation from Electronic Health Records: A Feasibility Study

Lixia Yao, Liwam Gebru, Biruk Aweke, Jay Patel, Ernest Vina, David Fleece and Huanmei Wu, Temple University,
Philadelphia, PA
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Figure. C statistics of gradient boosting machine algorithm to predict SLE flares.
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Background/Purpose: Epidemiologists, health services researchers, and health outcome investigators have begun utilizing
real-world data (RWD) to gain valuable insights into disease patterns, treatment outcomes, and healthcare utilization and
economics. Similarly, biopharmaceutical and medical device manufacturers utilize RWD to identify medical gaps, enhance
patient care, and drive innovative therapeutic interventions. However, a significant portion (�80%) of essential clinical data
is trapped in unstructured text within clinical notes, thereby remaining inaccessible in existing RWD for systemic lupus ery-
thematosus (SLE).

Methods: To address this challenge, we leveraged the cutting-edge Natural Language Processing (NLP) model, ChatGPT
4.0, to analyze clinical notes to identify potential diagnosis of SLE. We evaluated:1) the adequacy of unstructured clinical
notes in capturing essential clinical details (i.e., 22 clinical and immunologic variables) to support meeting the 2019
European League Against Rheumatism and American College of Rheumatology (EULAR/ACR) classification criteria for
SLE; 2) the efficacy of the ChatGPT model in identifying those variables outlined in the EULAR/ACR criteria.

De-identified medical records were obtained from Temple University Health System’s EHR system (Epic), comprised
patients aged 18 years or above, with at least at least one rheumatology visit and one ICD-10-CM code of M32.* (SLE)
between 1/1/2012 and 5/31/2022. Using a Python script, we conducted an automatic search for various mentions of SLE
in rheumatology visit notes. We then identified those with a positive anti-nuclear antibody (ANA) test. A thorough manual
review of the rheumatology notes were conducted to determine if patients met the EULAR/ACR classification criteria. Sub-
sequently, we employed ChatGPT 4.0 to extract the EULAR/ACR clinical variables.

Results: The initial Python search yielded 16,124 rheumatology notes from 445 unique patients. The follow-up search for
positive ANA tests returned 1,147 rheumatology notes from 187 unique patients. The manual review by trained medical pro-
fessionals revealed that 116 of the 187 patients met the EULAR/ACR criteria. There was a remarkably high level of agree-
ment between the assessments made by ChatGPT 4.0 and those made by trained medical professionals (830 out of

Figure 1. The overall study workflow
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880 clinical and immunologic variables across 40 randomly selected patients). Among the 50 annotations of disagreement
(see Table 1), ChatGPT’s interpretations were found to be accurate in 29 cases. In some cases, the differentiation between
acute cutaneous lupus vs. subacute cutaneous lupus was not clearly documented in the visit notes. In other cases,
ChatGPT and human annotators had to infer the classification based on certain patient-reported symptoms like rash and
photosensitivity.

Conclusion: Our findings confirm that unstructured clinical notes contain sufficient clinical details into SLE patient care,
including 22 clinical and immunologic variables specified in the established classification criterion for SLE. Moreover, the uti-
lization of state-of-the-art NLP techniques has significant promise in identifying those with SLE, potentially enhancing exist-
ing SLE research using RWD.

Disclosure: L. Yao: Merck/MSD, 3; L. Gebru: None; B. Aweke: None; J. Patel: None; E. Vina: None;D. Fleece: None;
H. Wu: None.
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Background/Purpose: Antinuclear antibodies (ANAs) are a hallmark of systemic lupus erythematosus (SLE) and also a
marker of subclinical autoimmunity. While a seminal study using the US Department of Defense Serum Repository sug-
gested a progressive accumulation of autoantibodies before the onset of SLE, there have been no large-scale studies to

Table 1. Analysis of disagreements of annotations by medical professionals and ChatGPT
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assess changes in ANA titers within individuals over time. We performed this study to characterize longitudinal, intra-
individual variation in ANAs in persons with SLE or other ANA-associated rheumatic diseases, as well as ANA-positive per-
sons without rheumatic disease, in a large healthcare system in the Midwestern US.

Methods:We performed an exploratory analysis of electronic health record data from an academic health system between
1999-2020. Among the patients with at least one positive ANA, we screened their electronic medical records for ANA-
associated rheumatic disease diagnoses, based on International Classification of Diseases (ICD) coding. We categorized
the study population into four groups:(1) SLE according to ICD coding; (2) A "validated" SLE subset of patients enrolled in
our institutions IRB-approved Lupus Cohort; (3) "Other" ANA-associated rheumatic disease, and (4) ANA-positive controls
without a history of ANA-associated rheumatic disease. The ICD codes utilized are listed in Table 1.

For group comparisons, ANOVA was utilized for continuous variables, and chi-square test for categorical variables. Multivar-
iable generalized linear mixed effects models were utilized for analyses with ANA positivity (binary) as the outcome. For anal-
yses with ANA titer strength (magnitude of positivity) as the outcome, linear mixed effects models were used. As laboratory
measurement of ANA titers is based on the detection of"doubling" of levels (eg, 1:80, 1:160, 1:320, etc.), we took a log
transformation on the ANA titer to normalize the skewness in the distribution of the variable.

Results: SLE patients had a higher odds of a positive ANA titer compared to other ANA-associated rheumatic diseases
[OR 2.05, 95% CI(1.77, 2.37)] (Figure 1). Compared to the ANA+ control group, the average ANA titer magnitude for the
ANA-associated rheumatic diseases group was 0.44 units [95% CI (0.33, 0.55)] higher on the log scale controlling for age,

Figure 1. Boxplot of ANA titer among groups. (SLE-EMR, validated SLE patients, ANA-associated other rheumatic disease, ANA control group).
Y-axis denotes the measure of ANA titer closest to each year point, X-axis denotes time (count in year), time is from baseline to 5-year follow-
up. Dots and lines denote group median and its change over time. The upper and lower bound of each box is the 75% quantile and 25% quantile
respectively.
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sex and time, and 0.77 units [95% CI (0.66, 0.88)] higher for the SLE group, with both statistically significant (p< 0.001)
(Table 2).

Longitudinally, in the validated SLE group, the likelihood of having a positive ANA decreased by 0.3% with each month
[OR 0.997,95% CI (0.995, 0.998)]. ANA titer strength significantly decreased over time in the SLE group; after one year,
the magnitude of ANA titer among patients in the SLE group was 0.033 units on the log scale lower than patients in the con-
trol group (95% CI 0.01, 0.04, p< 0.01).

Conclusion: Based on this large longitudinal dataset, ANA titers may be more dynamic than previously accepted in patients
with SLE and ANA+ rheumatic diseases. Even in SLE, where titers were on average higher than for other ANA-associated
diseases, declining ANA titers are seen over time, which might reflect aspects of disease states or flare risk that are begin-
ning to be appreciated given accumulating evidence in other longitudinal studies.

Disclosure: E. Littlejohn: Aurinia, 6, GlaxoSmithKlein(GSK), 2; L. Kong: None; L. Wang: None; E. Somers: None.
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Background/Purpose: Proteinuria is the most common manifestation of lupus nephritis and is a mediator of progressive
kidney damage. Early reductions in urine protein creatinine ratio (UPCR) have shown to be predictive of improved long-term
outcomes in LN. However, recent studies with monoclonal antibody therapies have demonstrated a lack of efficacy in
patients with moderate to high proteinuria (UPCR ≥2 to ≥3 g/g), potentially due to an increase in renal excretion of drug. In
a pooled analysis of the Phase 2 AURA-LV and Phase 3 AURORA 1 studies, the addition of voclosporin to mycophenolate
mofetil (MMF) and low-dose glucocorticoids resulted in earlier and greater reductions in proteinuria, regardless of baseline
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demographics or disease characteristics. To further characterize the efficacy and safety of voclosporin in patients with mod-
erate to high proteinuria, we have analyzed outcomes in patients with UPCR ≥2 g/g using the pooled dataset.

Methods: Both studies enrolled patients with biopsy-proven LN (Class III, IV, or V ± III/IV) within 6 months (or up to 2 years in
AURORA 1) and proteinuria ≥1.5 g/g (≥2 g/g for Class V). Patients were randomized to voclosporin (23.7 mg BID) or placebo
and treated for up to one year (48 weeks [AURA-LV], 52 weeks [AURORA 1]); all patients received MMF and low-dose glu-
cocorticoids. For this post hoc analysis, complete renal response (CRR) rates were evaluated in patients with baseline UPCR
≥2 g/g. Complete renal response was defined as UPCR ≤0.5 g/g with stable renal function, low-dose steroids, and no res-
cue medication; partial renal response (PRR) was defined as a ≥50% reduction in UPCR from baseline. Adverse events (AEs)
and measures of renal function were also assessed.

Results: Of the 268 and 266 patients included in the voclosporin and control arms of the pooled analysis, 217 and
215 patients had a baseline UPCR ≥2 g/g (mean [SD], 5.2 [3.4] vs. 4.6 [2.9] g/g). At one year, the change from baseline in
least squares (LS) mean UPCR was significantly greater in the voclosporin arm (p=0.0003). A significantly greater percent-
age of voclosporin-treated patients achieved CRR at one year compared to the control arm (41.0% vs. 21.9%; odds ratio
[OR] 2.48, p< 0.0001; Figure 1). Significantly more patients in the voclosporin arm (69.6%) than control arm (50.0%)
achieved a PRR at one year (OR 2.3, p< 0.0001). Similar rates of AEs were reported in both arms. Measures of renal func-
tion, including mean eGFR, were similar and stable over one year of treatment (Figure 2, Table 1).
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Conclusion: Consistent with results from the overall pooled study population, patients with UPCR ≥2 g/g treated with
voclosporin achieved significantly higher renal response rates than patients treated with MMF and low-dose glucocorticoids
alone while renal function in both arms remained comparable. This is clinically relevant given the lack of safe and effective
therapies for patients with high proteinuria.

Disclosure: E. Littlejohn: Aurinia, 6, GlaxoSmithKlein(GSK), 2; S. Almaani: Amgen, 2, Aurinia, 2, Chemocentryx,
2, Kezar, 2, Otsuka, 2; V. Birardi: Aurinia, 3, 11; E. Yap: Aurinia Pharmaceuticals, 3, 11; C. Collins: Aurinia Pharmaceu-
ticals Inc., 12, Former employee and stockholder.
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Background/Purpose: Low complement is associated with clinical disease activity and future organ damage in patients
with systemic lupus erythematosus (SLE). Prior studies from Japan, although inconsistent, supported improvement in com-
plement levels after hydroxychloroquine (HCQ) introduction. We studied HCQ whole blood levels and C3 and C4 levels in a
US cohort.

Methods: In the first paired-visit analysis, to mimic the Japanese studies, we identified patients with low complement and
low levels of HCQ in their blood.Then at their next clinic visit, we compared those whose HCQ whole blood levels increased
to over 50 ng/mL to those whose HCQ whole blood levels did not with respect to changes in complement. In a second anal-
ysis, we considered all clinical visits in our cohort among patients who sometimes had low complement, and sometimes did
not, and we examined the association between HCQ whole blood levels and low complement using conditional logistic
regression.

Results: Although the numbers varied between analyses, approximately 68% of the patients included in these analyses were
African American, and 93% were female. Table 1 shows the results of the analysis of paired visits with respect to C3.Among
those whose HCQ whole blood levels increased to be above 50 ng/mL, there was a greater mean increase in mean C3
(p=0.022) compared to those whose HCQ whole blood levels did not increase.Similarly, with respect to C4, among those
HCQ whole blood levels increased, there was a significantly greater probability of achieving normal C4 levels (p=0.0030) and
of having a higher increase in mean C4 (p=0.0037) (Table 2).Table 3 shows the results considering all clinic visits among those
with variable complement levels. In this analysis, we did not observe a strong relationship between HCQwhole blood levels and
C3. However, there was a consistently higher probability of achieving normal C4 levels as HCQ whole blood levels increased.

Conclusion: Both C3 and C4 levels increased significantly with HCQ whole blood levels >50 ng/mL. The percentage of
patients who achieved a normal C4 level with a HCQwhole blood level >50 ng/mL (44%) was statistically significant. Surpris-
ingly, even a low HCQ whole blood level was able to achieve an increase in complement. In the second analysis, we found a
strong dose response between HCQ whole blood levels and C4 (but not C3). Improving complement levels may be one
mechanism by which HCQ prevents poor outcomes in SLE. As low complement is part of the SLEDAI, this effect can con-
tribute to an SRI-4 response in clinical trials.

C3 changes between the two consecutive visits with a HCQ whole blood level of lower or higher than 50 ng/mL
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Disclosure: M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed, 6, Astra-
Zeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences, 2, CVS
Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences,
2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira
Pharmaceuticals, 2, MedShr, 6, Merck/EMD Serono, 1, Momenta Pharmaceuticals, 2, Nexstone Immunology, 2, Nim-
bus Lakshmi, 2, Proviant, 2, Sanofi, 2, Sinomab Biosciences, 2, Thermofisher, 5, UCB, 2; R. Jacobson: None; A. Fava:
Annexon Biosciences, 2, Sanofi, 1; L. Magder: None.
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Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, 2University Hospitals of Strasbourg, Strasbourg,
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C4 changes between the two consecutive visits with a HCQ whole blood level of lower or higher than 50 ng/mL

Association between HCQ whole blood levels and risk of having low complement
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 (TYK2) inhibitor
approved in the US, EU, and other countries for treatment of adults with moderate-to-severe plaque psoriasis who are can-
didates for systemic therapy. In PAISLEY, a 48-week, phase 2, randomized controlled trial that assessed deucravacitinib in
patients with active systemic lupus erythematosus (SLE), a greater proportion of patients receiving deucravacitinib treatment
achieved SLE Responder Index-4 (SRI[4]) responses at Weeks 32 and 48 vs placebo. Patient-reported outcomes (PROs)
were collected as exploratory endpoints.
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Methods: All patients met Systemic Lupus International Collaborating Clinics classification criteria, were seropositive for
antinuclear antibody, anti-double-stranded DNA, or anti-Smith antibody, and had Systemic Lupus Erythematosus Activity
Index 2000 total score ≥6 points and clinical score ≥4 points. Patients (N=363) were randomized 1:1:1:1 to placebo
(n=90) or deucravacitinib 3 mg twice daily (BID; n=91), 6 mg BID (n=93), or 12 mg once daily (QD; n=89). Patients assessed
pain levels on a numeric rating scale (NRS) and completed the Patient-Reported Outcome Measurement Information Sys-
tem (PROMIS) Fatigue 7a Short Form and 36-Item Short Form Health Survey (SF-36). Missing data were imputed using
control-based pattern imputation. Results were descriptive.

Results: Baseline characteristics were comparable across groups (Table 1). At Week 48, greater mean changes from base-
line in pain and fatigue were reported with deucravacitinib 3 mg BID, 6 mg BID, and 12 mgQD vs placebo, including achieve-
ment of the minimal clinically important differences (MCID) of −1 and −4 for both pain and fatigue with all doses of
deucravacitinib vs for pain only with placebo (Figure 1). Patients treated with deucravacitinib reported greater achievement
of changes associated with MCID for pain (−1), fatigue (−4), and SF-36 MCS and PCS (−2.5) vs placebo (Table 2). Mean
scores (SD) at Week 48 numerically improved with deucravacitinib 3 mg BID, 6 mg BID, and 12 mg QD vs placebo, respec-
tively: Pain NRS: 3.6 (2.7), 3.7 (2.6), 3.6 (2.8), and 4.7 (2.7); PROMIS Fatigue: 52.4 (10.2), 52.6 (10.0), 51.9 (10.6), and 54.4
(10.9); SF-36 PCS: 44.7 (10.0), 44.6 (9.3), 45.1 (11.0), and 41.5 (10.5); and SF-36 MCS: 46.7 (12.6), 46.3 (13.1), 47.3 (12.6),
and 45.2 (12.9).

Conclusion: Patients with SLE who received deucravacitinib reported improvements over patients who received placebo
on pain and fatigue, and in health-related quality of life at Week 48.

Disclosure: M. Mosca: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, Eli Lilly, 2, GlaxoSmithKlein(GSK), 2, Otsuka,
2, UCB, 2; L. Arnaud: AbbVie, 6, Alexion, 6, Alpine, 2, 6, Amgen, 6, AstraZeneca, 1, 2, 6, Biogen, 6, Boehringer Ingel-
heim, 6, Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 6, GlaxoSmithKlein(GSK), 1, 2, 6, Grifols, 6, Janssen, 6, Kezar Life
Sciences, 2, 6, LFB, 6, Medac, 6, Novartis, 2, 6, Pfizer, 6, Roche-Chugaï, 6, UCB, 6; A. Askanase: AbbVie, 2, Amgen,
2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli Lilly, 2, Genentech, 2, GSK, 2, Idorsia, 2, Janssen,
2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2; C. Hobar: Bristol-Myers Squibb(BMS), 3; B. Becker: Bristol-Myers
Squibb(BMS), 3; S. Singhal: Bristol-Myers Squibb(BMS), 3; S. Banerjee: Bristol-Myers Squibb(BMS), 3, 11;
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S. Pomponi: Bristol-Myers Squibb(BMS), 3; J. Choi: Bristol Myers Squibb, 3; A. Coles: Bristol-Myers Squibb(BMS), 3;
V. Strand: Abbvie, 2, Alpine Immune Sciences, 2, Amgen, 2, Arena, 2, AstraZeneca, 2, Bayer, 2, Biosplice, 2, Bioventus,
2, Blackrock, 2, 2, BMS, 2, Boehringer Ingelheim, 2, Celltrion, 2, Chemocentryx, 2, EMD Serono, 2, Equillium,
2, Ermium, 2, Eupraxia Pharmaceuticals, 2, Flexion, 2, Galapagos, 2, Genentech/Roche, 2, Gilead, 2, GlaxoSmithKline,
2, Horizon, 2, Ichnos, 2, Inmedix, 2, Janssen, 2, Kiniksa, 2, 2, Kypha, 2, Lilly, 2, Merck, 2, MiMedx, 2, Novartis,
2, Omeros, 2, Pfizer, 2, Regeneron, 2, Rheos, 2, R-Pharm, 2, Samsung, 2, Sandoz, 2, Sanofi, 2, Scipher, 2, Setpoint,
2, Sorrento, 2, Spherix, 2, Tonix, 2, UCB, 2, Urica, 2.
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AMTX-100, a Nuclear Transport Inhibitor, Attenuates Inflammatory
Cytokine Production in vitro and Following UV Mediated Skin
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in vivo
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1University of Washington, Seattle, WA, 2Amytrx Therapeutics Inc., Nashville, TN, 3Amytrx Therapeutics, Nashville, TN
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Background/Purpose: Inflammatory stimuli induce transcription factors (TFs) such as NF-kB and interferon regulatory fac-
tors (IRFs). TFs are transported from cytosol to nucleus to activate genes encoding chemokines and cytokines. Nuclear
transport of TFs is performed by importins that comprise a beta chain and different alpha chains that confer substrate spec-
ificity for TF nuclear localization sequences (NLS). The alpha-5-containing importin (Impα5) is of particular interest because it
transports STAT1, NF-kB, and other stress responsive TFs containing a NLS. AMTX-100 is a 28 amino acid chimeric pep-
tide containing a huFGF4 domain and NF-kB p50 NLS that function to facilitate leukocyte cell penetration and as a nuclear
transport checkpoint inhibitor (NTCI), respectively. AMTX-100 is currently in a Phase 2b clinical trial to treat inflammation in
eczema. Since Impα5 binds to the NLS of NF-kB p50 as well as STAT1 & 3, we examined the effects of AMTX-100 on
inflammatory pathways and Type I interferons (IFN-I), in vitro and in vivo.

AMTX-100 inhibits IFN-b and inflammatory cytokine production in vitro. The THP-1 monocyte cell line was incubated with serial 10-fold dilution of
AMTX-100 as shown on the X-axis. Left three panels: After 1 hr, cells were transfected with ds-DNA and 6 hrs later the cells were harvested and
the RNA expression of IFN-b, IL-6 and TNF quantified by qPCR. The results are shown as expression of the cytokine relative to 18S RNA (R.E. on
the Y-axis). Right Panel: The Alamar blue test for viability revealed that the AMTX-100 peptide was non-toxic at the doses used in these
experiments.
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Methods: The human monocyte cell line, THP-1 was transfected with 0.1 ug dsDNA in the presence or absence of AMTX-
100 and cytokine mRNA expression quantified by qPCR. Neutrophils from healthy volunteers were isolated by density gra-
dient and exposed to either PMA, the ionophore A23187 or immune complexes (IC) containing the lupus antigen SmRNP.
NET formation was quantified by release of DNA and MPO as determined by fluorimetry. Female C57BL/6 (B6) mice aged
8-12 weeks were exposed to a single dose of UV (500mJ/cm2) on the dorsal skin. Skin biopsies were obtained before
and at 6 and 24 hr post UV exposure. Cytokine gene expression was determined by qPCR. Statistical significance between
groups was determined by Student’s t-test.

Results: In vitro studies with THP-1 cells revealed that 1 uM AMTX-100 inhibited IFN-b expression by 82% , and IL-6, TNF
and IL-1b by 98%, 84% and 95% respectively (Fig. 1). In neutrophils incubated with NET-inducing stimuli, AMTX-100 (3 uM)
inhibited DNA and MPO release by �40% in PMA or A23187 stimulated cells but did not affect NET release induced by
IC. To determine whether AMTX-100 attenuated the IFN-I response following UV induced inflammation of mouse skin, we
applied either 100 or 300 ug AMTX-100 in saline onto the skin before and once daily after UV exposure. As shown in
Fig. 2, ISGs, as well IL-1 and IL6 were all reduced in an apparent dose dependent fashion. Similar results were obtained in
a second in vivo experiment (not shown).

Conclusion: We conclude that AMTX-100 reduces Type I IFN and NF-kB-dependent inflammatory cytokines from DNA
activated human monocytes in vitro. While AMTX-100 had a modest inhibitory effect on NET formation in response to
PMA and ionophore stimulation, it did not attenuate NET formation induced by ICs in vitro. When tested in vivo using the
lupus-relevant UV skin exposure, we observed a dose-dependent inhibition of several NF-kB-dependent cytokines as well
as ISGs. Since AMTX-100 is in clinical trials for inflammatory skin disease, these findings suggest a novel therapeutic
approach utilizing importin NTCIs that may be useful for prevention or treatment of cutaneous lupus erythematosus.

Disclosure: X. Sun: None; J. An: None; T. Wang: None; A. Rathee: None; V. Alvarez: Amytrx Therapeutics, 2;
M. Gonda: Amytrx Therapeutics, Inc, 3, 4; C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Bristol-Myers
Squibb(BMS), 5, Citryll, 2, Eli Lilly, 5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 5, 11; K. Elkon: None.

AMTX-100 attenuates the skin IFN and inflammatory response to UV light exposure. C57BL/6 mice were exposed to a single dose of 500 mJ of
UV light on the shaved dorsum. As shown on the X-axis, mice received either saline (PBS) or 100 or 300 ug AMTX-100 peptide in PBS before
and after UV exposure. Biopsies were obtained at time 0 and at 6 and 24 hr after UV exposure. RNA was extracted and the relative expression
of representative ISGs (IP10 and Ifit1) and the inflammatory cytokines (IL-6 and IL-1b) shown on the Y axis. Relative expression of genes prior to
UV is shown in orange.
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Disease-Related Outcomes of Cognitive Behavioral Therapy in
Randomized Control Trial for Youth with Childhood-onset SLE: A
Secondary Analysis
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Background/Purpose: Childhood-onset systemic lupus erythematosus (cSLE) is associated with symptoms such as
fatigue, pain, and depressive symptoms that contribute to poor health-related quality of life. The Treatment and Education
Approach for Childhood-Onset Lupus (TEACH; a cognitive behavioral therapy (CBT) program) has been shown in our prior
work to significantly reduce fatigue and depressive symptoms when compared with standard care. The current study is a
secondary data analysis of this recently completed trial which explores disease-related outcomes following TEACH, includ-
ing disease activity, medication adherence, and health-related quality of life.

Methods:We conducted a randomized controlled trial of 59 youth ages 12-22 years meeting the ACR diagnostic classifica-
tion criteria for SLE, from six rheumatology sites across the U.S. and Canada. Eligible participants had elevations in at least
one target symptom area (e.g., fatigue, pain, or depression). Participants completed a baseline assessment, were random-
ized to 1) TEACH, a remotely delivered six-week CBT program with medical treatment as usual (TAU), or 2) TAU alone, then
completed a post-assessment 8 weeks later. The current study explored: i) physician-reported disease activity via the Sys-
temic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K) and a Visual Analog Scale (VAS, range 0-100); ii) med-
ication adherence measured by the Medication Adherence Self-Report Inventory (MASRI, range 0-100%); and iii) health-
related quality of life measured by Pediatrics Quality of Life – Adolescent version (PedsQL-A, 0-100). Independent samples
t-tests compared changes from baseline to post-assessment between those who received TEACH+TAU vs. those who
received TAU alone.

Results: Twenty-eight (47.5%) participants received TEACH+TAU, and 31 (52.5%) received TAU alone. Participant charac-
teristics are shown in Table 1. At baseline, disease activity (SLEDAI-2K) and health-related quality of life (general core score)
were higher in the TEACH+TAU group. The change in disease activity (SLEDAI-2K) scores between groups significantly
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Baseline characteristics of the TEACH+TAU group and TAU alone group.

Between group pre-post differences of disease-related outcomes.

Changes in SLEDAI-2K and Disease Activity VAS among TEACH and TAU participants from pre to post assessment.
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differed, with the TEACH+TAU group demonstrating a significant decrease in disease activity scores (t(40) = 2.47, p = 0.02;
Table 2, Figure 3A). There was also a statistically significant decrease in physician-reported disease activity VAS for the
TEACH+TAU group vs the TAU group, (t(38) = 2.24, p = 0.031; Figure 3B). There were no other statistically significant differ-
ences between groups for changes in medication adherence or health-related quality of life.

Conclusion: TEACH may be associated with short-term improvement in disease activity, in addition to reducing depressive
symptoms and fatigue. TEACH represents a promising treatment modality to mitigate mental health symptoms and improve
disease outcomes. Future research will examine the long-term effectiveness of TEACH when implemented into real-world
pediatric rheumatology clinics.

Disclosure: N. Cunningham: DoD, 12, DoD Transformative Vision Award (starting Oct 2023) and CARRA Transdisci-
plinary Research Grant (NCE). I also have other current funding support.; M. Adler: None; A. Danguecan: None;
M. Reid: None; S. Ely: None; M. Reeves: None; L. Ng: None; P. Moaf: None; T. El Tal: None; S. Mossad: None;
L. Flores Pereira: None;D. Levy: None; L. Hiraki: None; J. Stinson: None; S. Ahola Kohut: None; k. abulaban: None;
E. Kessler: None; S. Allen: None; T. Rubinstein: None; E. Rothschild: None; N. Rosenwasser: None; K. Nanda:
None; S. Canny: None; E. Smitherman: None; L. Huie: None; J. Birmingham: None; E. Ogbu: None; H. Brunner:
AbbVie, 2, AstraZeneca-Medimmune, 2, Biogen, 2, Boehringer-Ingelheim, 2, Bristol-Myers Squibb (BMS), 2, 5, Cel-
gene, 2, Eli Lilly, 2, 5, EMD Serono, 2, F-Hoffman La Roche, 2, 5, GlaxoSmithKlein (GSK), 2, 5, 6, Horizon, 2, 2, Janssen,
5, Merck, 2, Novartis, 2, 5, 6, Pfizer, 2, 5, 6; D. Sharma: None; A. Thompson: None; J. Thompson: None; M. Moyer:
None; E. Nguyen: None; A. Chapson: None; A. Knight: Pfizer, 6.
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Background/Purpose: Abatacept (ABA) is a fusion protein that disrupts T cell co-stimulation by inhibiting interactions
between CD28 and CD80/86. ABA is effective in RA, but SLE clinical trials have been disappointing. Exploratory analyses
have suggested that ABA might benefit some SLE patients depending on disease severity or outcome definitions, but iden-
tification of reproducible predictors of response remains elusive. This study applied a systems-based approach to develop-
ing a predictive model of abatacept response in SLE.

Methods: Pre-treatment peripheral blood mononuclear cells were obtained from the screening visits of the Clarification of
Abatacept Effects in SLE with Integrated Biologic and Clinical Approaches (ABC; n=19) and the Abatacept and Cyclophos-
phamide Combination Therapy for Lupus Nephritis (ACCESS; n=40) clinical trials evaluating ABA in SLE patients without
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organ-threatening disease or lupus nephritis, respectively. Genomic DNA and total RNA were extracted from isolated T cells,
B cells, and monocytes, followed by DNA methylation microarray and RNA sequencing analyses. Machine learning was
applied to methylation data using generalized linear modeling and 40 bootstrapped re-samplings split between 70% training
and 30% testing.

Results: A total of 29 ABA responders (R) and 30 non-responders (NR) were identified from both clinical trials. Bootstrapped
models of all cell types separated responders and non-responders robustly, with an average AUC of 0.976 (Fig 1A-B). Four
CpGs were shared in at least 80% of the re-samplings (Fig 1C), and a model using these 4 CpGs on T cells alone revealed an
average ROC of 0.935 (Fig. 1D-E). Applying this model to B cells and monocytes yielded similarly robust results (Fig. 1F-G),

Figure 1. Machine learning identifies a 4-marker methylation signature distinguishing abatacept responders and non-responders at screening.
ROC curves of 40 bootstrapped re-samplings of all cell type-specific epigenome profiles split between (A) 70% training and (B) 30% testing.
(C) Percent of models using each of the top 20 most frequently utilized features across the models. (D-E) ROC curves of 40 bootstrapped re-
samplings of T cell epigenome profiles. Models were developed with only the top 4 CpGs. (F-G) ROC curves of 40 models developed on T cells
applied to B cells and monocytes. (H) Violin dot plots of methylation differences by abatacept response of the top 4 CpGs. Asterisks indicate sig-
nificance of Benjamini-Hochberg corrected p-value of Mann-Whitney U-Tests: * < 0.05, ** < 0.01, *** < 0.001, **** < 0.0001.
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and the 4 CpGs were differentially methylated in each cell type (Fig. 1H). In T cells, the 4 CpGs positively correlated with TCR
activation, CTLA-4 regulation, and IL-2 production (Fig 2A-B), while BCR activity and phagosome activity and cytokine pro-
duction are correlated with these CpGs in B cells and monocytes, respectively (Fig 2C-F). Unbiased principal component
analysis on global T cell methylation profiles separated R and NR patients (Fig 3A), and most sites were hypermethylated
in R patients (Fig 3C). The most hypermethylated transcription start sites revealed associations with cytokine storm and
IL-17 signaling in NR patients (Fig 3D-E).

Figure 2. Correlation of RNA transcripts with methylation at CpGs predictive of abatacept response. Volcano plots and ingenuity pathway analysis
(IPA) results of correlation analyses of methylation at each of the 4 predictive CpGs with RNA-seq data in (A-B) T cells, (C-D) B cells, and (E-F) mono-
cytes. (A, C, E) The slope of each correlation is plotted on the x-axis, and the negative log transforms of p-values adjusted for multiple comparisons on
the y-axis. (B, D, F) The most significantly correlated transcripts at each CpG of interest were input into IPA with previously noted cutoffs.
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Conclusion: We determined a robust 4 CpG methylation signature that predicts ABA response across two disparate SLE
trials. Parallel transcriptomic profiling linked this signature to cell lineage-specific activation pathways. Comparative epige-
nomic analysis of T cells revealed a hypomethylated signature in NR patients, likely driving continued proinflammatory
responses despite abatacept treatment.

Disclosure: K. Thomas: None; M. Smith: None; C. Guthridge: None; N. Dominguez: None; S. Macwana: None;
W. DeJager: None; C. Wagner: None; P. Schafer: Bristol Myers Squibb, 3, 10, 11; S. Kamp: None; B. Diamond:
Alpine, 12, DSMB, DBV, 2, 2, IMT, 2, Kyverna, 2, Nighthawk, 2, ONO, 2; D. Wofsy: Amgen, 7, Novartis, 7; A. Thanou:
None; C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 6, Bristol-Myers Squibb, 1, 5, Cabaletta, 1, GSK, 1, Kezar, 1, UCB, 1;
C. Aranow: AstraZeneca, 2, Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, 5, kezar Inc, 2; J. Merrill: Abb-
Vie, 2, Alexion, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Bristol Myers Squibb, 2, 5, EMD Serono, 2, Genen-
tech, 2, Gilead, 2, GlaxoSmithKline, 2, 5, Lilly, 2, Merck, 2, Pfizer, 2, Provention, 2, Remegen, 2, Sanofi, 2, UCB Pharma,
2, Zenas, 2; J. James: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 2, Novartis, 2, Progentec Biosciences, 5;
J. Guthridge: None.

Figure 3. Global epigenetic landscape of T cells contributing to future abatacept response. (A) Principal component analyses of global DNA meth-
ylation profiles of T cells. (B) Bar graph of per-chromosome methylation comparison between T cells from abatacept responders and non-
responders. (C) Volcano plot of maximum differential methylation at transcription start sites for annotated genes between T cells from abatacept
responders and non-responders. (D) Bar graph of the top 10 canonical pathways from IPA by predicted activation in abatacept responders and
non-responders. IPA results were filtered for Benjamini-Hochberg adjusted p-value < 0.05 by Fisher’s exact test and selected for the top 10 pos-
itive and negative activation z-scores.
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Background/Purpose: Systemic lupus erythematosus (SLE) clinical trials are challenged by high standard of care plus pla-
cebo (SOC+PBO) response rates.1 Previous post hoc analyses of the phase 2b RISE trial in SLE (NCT02804763) identified
acute flare and normal complement as potential predictors of SOC+PBO response.2 This analysis aims to evaluate the treat-
ment effect of dapirolizumab pegol (DZP; a polyethylene glycol-conjugated antigen-binding fragment lacking a functional Fc
domain that inhibits CD40L) in subgroups of patients (pts) from the phase 2b RISE trial based on the previously identified
potential predictors of SOC+PBO response.2,3

Methods: Post hoc analyses were performed on data from the phase 2b RISE trial, in which pts received PBO or DZP
(6/24/45 mg/kg), alongside SOC, for 24 weeks (wks).3 Adults with moderately to severely active SLE, receiving stable doses
of corticosteroids, antimalarial or immunosuppressant drugs were included in the trial.3 Pts from the trial were divided into
subgroups based on previously identified potential predictors of SOC+PBO response.2 Disease course at screening was
defined using British Isles Lupus Assessment Group (BILAG) 2004 item level scores as acute flare (worsening/new symp-
toms) or persistent (symptoms rated as the same) based on the past 4 wks compared with the 4 wks prior to those. Low
C3/C4 was defined as below the lower limit of normal at screening. Outcomes to Wk 24 were evaluated in subgroups and
compared with the overall population. Outcomes assessed were BILAG-based Composite Lupus Assessment (BICLA)
response, SLE Responder Index-4 (SRI-4) response, and change from baseline in Physician’s Global Assessment (PGA).

4622



Results: A higher proportion of pts receiving SOC+PBO with acute flare (vs persistent disease activity) and with normal
C3/C4 (vs low C3/C4) achieved BICLA response at Wk 24 (Figures 1a&1b). When the subgroups were combined, a signif-
icantly higher proportion of pts receiving SOC+PBO with acute flare and normal C3/C4 achieved BICLA response at Wk
24 compared with pts receiving SOC+PBO with either acute flare with low C3/C4 or persistent disease activity (Figure 1c).
BICLA responses to Wk 24 in the combined subgroups for pts receiving SOC+PBO and SOC+DZP are presented in
Figure 2b&2c, alongside BICLA response in the overall population from the RISE trial in Figure 2a. Similar patterns were
seen for SRI-4 response and change from baseline in PGA in the combined subgroups (data not shown). Baseline charac-
teristics in the combined subgroups are presented in Table 1.
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Conclusion: Albeit in a limited sample size, pts with acute flare and normal complement were more likely to achieve
response to SOC+PBO than pts with acute flare and low complement or persistent disease activity. These data suggest that
SLE trial design may need to consider baseline clinical and serologic activity patterns to adequately assess treatment effi-
cacy. References:1. Durcan L. Lancet. 2023;S0140-6736(23)00342-2. 2. Stach C. Presented at LUPUS & KCR 2023,
Abstract 2023-0801, ePoster LP-198. 3. Furie RA. Rheumatology (Oxford). 2021;60:5397–407.

Disclosure: A. Askanase: AbbVie, 2, Amgen, 2, AstraZeneca, 2, Aurinia, 2, Bristol-Myers Squibb, 2, Celgene, 2, Eli
Lilly, 2, Genentech, 2, GSK, 2, Idorsia, 2, Janssen, 2, Mallinckrodt, 2, Pfizer, 2, UCB Pharma, 2;C. Stach: UCB Pharma,
3, 11; C. Brittain: UCB Pharma, 3, 11; G. Stojan: UCB Pharma, 3, 11; R. Furie: Biogen, 2, 5.
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Background/Purpose: The pivotal role of CD40-CD40L interactions in systemic lupus erythematosus (SLE) pathogenesis
stems from the orchestration of a range of immune and inflammatory responses involving B cells, T cells, antigen-presenting
cells, and type I interferon (IFN) production.1,2 Dapirolizumab pegol (DZP) is a polyethylene glycol-conjugated antigen-
binding fragment lacking a functional Fc domain that inhibits CD40L.3 This post hoc pharmacodynamic analysis explored
the impact of DZP on B cell and type I IFN pathways using data from the phase 2b RISE trial in SLE (NCT02804763).3

Methods: In RISE, patients (pts) received placebo (PBO) or DZP (6/24/45 mg/kg) alongside standard of care (SOC) for
24 weeks (wks); adults with moderately to severely active SLE, receiving stable doses of SOC treatments, were included
in the trial.3 Analyses presented here used a subgroup of patients from RISE (n=131) that is analogous to the phase 3 trial
population(NCT04294667);4 results are shown for the PBO and DZP 24 mg/kg arms. RNA sequencing (RNAseq) was per-
formed on available blood samples at baseline and Wks 2 and 24; samples were not available for all pts at all timepoints.
Gene expression changes were analyzed and competitive gene set analyses were carried out on pathways relevant to
SLE immunopathology, selected from Gene Ontology Biological Processes and augmented with gene signatures that dis-
criminate immune cell types in SLE.5,6 Differential expression results for DZP treatment were corrected for SOC effects. To
assess effects of DZP on type I IFN biology, pts were stratified post hoc by baseline type I IFN expression levels using a
4‑gene type I IFN signature.7

Results: DZP significantly downregulated genes related to immunoglobulin production compared with PBO, and this effect
was observed as early as Wk 2 following a single dose (Figure 1). A similar trend was observed in clinical levels of autoanti-
bodies (anti-dsDNA), which has been previously reported.3Compared with PBO, DZP also significantly downregulated
genes that play a critical role in B cell biology, specifically those involved in B cell mediated immunity and B cell receptor
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signaling pathways (Figure 2). At baseline, 76/120 pts (63.3%) with RNAseq samples available across all treatment arms
showed high type I IFN gene expression. In pts with high expression, DZP caused down-modulation of a variety of type I
IFN gene signatures compared with PBO, with inhibitory effects observed as early as Wk 2 (Figure 3).

Conclusion: DZP exerts a broad suppressive effect on B cell biology, decreasing the expression of numerous gene sets
involved in B cell activation and immunoglobulin production. Moreover, DZP decreases expression of type I IFN signatures
in pts with high baseline type I IFN expression. The impacts of DZP were seen as early as Wk 2. These findings underscore
the potent immunomodulatory role of DZP in SLE pathology.

References:1. Ramanujam M. Autoimmun Rev. 2020;19(11):102668. 2. Rönnblom L. Lupus Sci Med. 2019;6(1):
e000270. 3. Furie RA. Rheumatology (Oxford). 2021;60:5397–407. 4. Askanase A. Ann Rheum Dis. 2023;82(Suppl
1):272. 5. Wu D. Nucleic Acids Res. 2012;40(17):e133. 6. Mandric I. Nat Commun. 2020;11(1):5504. 7. Felten R. Drug
Des Devel Ther. 2019;13:1535–43.

Disclosure: I. Cutcutache: UCB Pharma, 3, 11; A. Powlesland: UCB Pharma, 3, 11; A. Skelton: UCB Pharma, 3, 11;
Y. Sun: UCB Pharma, 3; M. Page: UCB Pharma, 3, 11; G. Stojan: UCB Pharma, 3, 11; P. Lipsky: None; A. Skowera:
UCB Pharma, 3, 11; C. Stach: UCB Pharma, 3, 11.
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Background/Purpose: In patients with SLE, remission is an established therapeutic goal associated with reduced damage
accrual and flares, and improved health-related quality of life.1 Here, we evaluated attainment of DORIS (Definition of Remis-
sion in SLE) during anifrolumab treatment in the double-blind randomized phase 3 TULIP long-term extension (LTE) trial.2

Methods: Patients with moderate to severe SLE (1997 ACR criteria) despite standard therapy who completed the 52-week
TULIP-1 or TULIP-2 trials (NCT02446912, NCT02446899) could reconsent to participatein the randomized, placebo-
controlled, double-blind, 3-year extension (NCT02794285). Here, we analyzed patients randomized to receive intravenous
anifrolumab 300 mg or placebo for the TULIP-1/TULIP-2 and LTE periods. DORIS attainment was defined as all the follow-
ing: total clinical SLEDAI-2K score =0, physician global assessment (0–3) < 0.5, prednisone/equivalent dosage ≤5 mg/day,
and no use of restricted medications (TULIP-1/TULIP-2 period only). Time to first DORIS was compared using Cox

Figure. DORIS Attainment by Randomized Treatment in Patients With SLE in the TULIP and LTE Study Periods. DORIS attainment was defined as
all the following: total clinical SLEDAI-2K score =0, physician global assessment (0–3) <0.5, prednisone/equivalent dosage ≤5 mg/day, and no use
of restricted medications (TULIP-1 and TULIP-2 period only). Clinical SLEDAI-2K is a variant of the SLEDAI-2K, in which the serological descriptors
(anti-dsDNA and complement) are omitted. DORIS attainment rates were calculated using a stratified Cochran–Mantel–Haenszel approach, with
stratification factors of SLEDAI-2K at screening, Day 1 glucocorticoid dosage, type I interferon gene signature at screening, and study; response
rates were compared using logistic regression. DORIS, Definition of Remission in SLE; LTE, long-term extension; SE, standard error. Nominal P:
*<0.05; **<0.01.
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regression. DORIS attainment rates were calculated using a Cochran–Mantel–Haenszel approach and compared using
logistic regression. Total time and percentage of time in DORIS was analyzed using analysis of covariance. Patients who dis-
continuedinvestigational product prematurely and/or withdrew from the study due to lack of efficacy and/or disease worsen-
ing were considered nonresponders from that visit on. All P-values are nominal.

Results: Overall, 369 patients (anifrolumab 300 mg, n=257; placebo, n=112) who continued treatment in the LTE were ana-
lyzed for the 4-year TULIP+LTE period. Time to first DORIS remission was shorter in anifrolumab-treated patients compared
with placebo (hazard ratio 1.49, 95% CI 1.04–2.19, P=0.034). DORIS remission attainment increased from TULIP baseline
to Week 208; at the first LTE visit (Week 64), 21.2% of anifrolumab-treated patients achieved DORIS compared with
11.8% of the placebo group (odds ratio [OR] 2.1, 95% CI 1.0–4.1, P=0.036); a similar trend was seen up to Week
208 (33.0% vs 21.4%; OR 1.8, 95% CI 0.9–3.5, P=0.089) (Figure). Greater cumulative time (P=0.002) and percentage of
time (P=0.002) were spent in DORIS by patients receiving anifrolumab compared with placebo. A greater proportion of
patients treated with anifrolumab were in DORIS ≥20% of the time compared with placebo (OR 2.9, 95% CI 1.6–5.2,
P=0.001) and ≥50% of the time (OR 2.3, 95% CI 1.1–5.0, P=0.030). Compared with placebo, anifrolumab-treated patients
were more likely to sustain DORIS for ≥3 consecutive visits (OR 2.1, 95% CI 1.2–3.6, P=0.013) and ≥5 visits (OR 2.3, 95% CI
1.1–4.8, P=0.022).

Conclusion: Treatment with anifrolumab, in addition to standard therapy, was associated with more frequent, prolonged,
and sustained DORIS remission attainment compared with placebo during the 4-year TULIP+LTE period. Our results sug-
gest that DORIS, a definition of remission associated with improved clinical outcomes,1 is an attainable therapeutic goal with
long-term anifrolumab use.

References: 1.van Vollenhoven RF, et al. Lupus Sci Med. 2021;8:e000538.

2.Kalunian KC, et al. Arthritis Rheumatol. 2023;75:253–65.
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2, 5, Bristol Myers Squibb, 2, 5, Eli Lilly, 2, 5, EMD Serono, 2, 5, Galapagos, 2, Genentech, 2, 5, GlaxoSmithKline,
2, 5, IgM, 2, Janssen, 2, 5, Novartis, 2, Servier, 2, Takeda, 2, UCB, 5; R. Furie: AstraZeneca, 2, 5, 6; K. Kalunian: Abb-
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Background/Purpose: Musculoskeletal (MSK) manifestations are common in systemic lupus erythematosus (SLE) and
other ANA-associated rheumatic musculoskeletal diseases (ANA-RMDs). Presently clinical trials recruit patients from individ-
ual diagnoses. Recruitment is often difficult, effect sizes are small and licensed therapies are only available to patients with
the most common ANA-RMD, SLE.

Objectives:

1. To compare the symptom impact and immunophenotype of arthritis associated with a range of ANA-associated autoim-
mune diseases

2. To explore alternative classifications of the spectrum of ANA-associated arthritis to define basket populations for trials

3. To validate the MSK-BILAG across multiple diagnoses

Methods: We used analysis of flow cytometry for major subsets, gene expression (signatures for interferon, plasma blast,
neutrophil, myeloid inflammation and erythropoiesis) and patient reported data from a mixed cohort of ANA-associated
autoimmune diseases. 215 patients with MSK symptoms were included, 90 with SLE and 125 with an another diagnosis
(UCTD, pSS, IM, MCTD and SSc).

The implications of legacy diagnosis membership were compared using QoL measures (SF36, EQ5D-5L, Patient VAS,
ICECAP-A, FACIT-F, WPAI and ICECAP-A. Gaussian mixture modelling was used to explore alternative classifications more
suitable for basket trials. The association of BILAG-MSK with physician VAS was tested in SLE and the non-SLE group.

Results: Legacy diagnosis was a poor indicator of the patient experience with Kruskal Wallis testing revealing only 2 signifi-
cant differences (EQ5D Mobility and EQ5D-5l index domains) between diagnoses. Flow cytometric and gene expression
data showed no significant differences between legacy diagnoses.

Better predictors of the patient experience were chromatin antibody positivity and non-European ancestry which were asso-
ciated with worse EQ5D-5l index scores (P < 0.05 in both).

Preliminary gaussian mixture modelling analysis of this population based on variables identified as important within the prin-
ciple component analysis identified 4 clusters. A biologically active MSK symptom dominant cluster (n=140), a biologically
active non MSK symptom dominant cluster (n=43), a biologically and symptom quiescent cluster (n= 24) and a biologically
and symptom quiescent cluster (n=65).

The application of the BILAG-MSK domain across ANA-RMDs correlated well with the Physician General Assessment
scores of MSK disease activity suggesting it may be reasonable to apply this measure in any future basket trial.

Conclusion: Inflammatory arthritis is similar in both clinical impact and immune phenotype across ANA-associated RMDs,
suggesting similar benefits of therapy for this feature within each disease. Machine learning reveals an alternative basket of
patients suitable for clinical trials who have clinical synovitis, high symptom burden and consistently increased markers of
immune activation, and a mixture of legacy diagnoses, who are more numerous than MSK SLE alone. A further smaller bas-
ket of patients have high symptom burden but little evidence of active inflammation.

Disclosure: J. Arnold: None; M. Md Yusof: Novartis, 6, Roche, 6, UCB, 1; L. Carter: UCB, 1; Z. Wigston: None;
E. Vital: F. Hoffmann-La Roche Ltd, 2, Genentech, Inc., 2, Sandoz, 5.
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Background/Purpose: LN is a severe complication of SLE, affecting 21%–48% of patients.1 Development of noninvasive
diagnostic tests for LN is ongoing; urinary biomarkers have good tissue proximity with minimal invasivity.2 Anifrolumab, a
type I IFN receptor mAb approved for the treatment of moderate to severe SLE,3 is being evaluated in a phase 3 trial for
patients with LN.4 We conducted untargeted metabolomics profiling on urine samples from the phase 2 trial to identify
markers associated with LN disease activity that were modulated by anifrolumab.

Figure: A. Untargeted urine metabolomics identified uracil and cytosine as the metabolites most impacted by anifrolumab treatment from BL to
Week 24. B. Uracil and C. cytosine levels in urine were reduced by anifrolumab to within healthy ranges. BL, baseline; BR, basic regimen; IR, inten-
sified regimen; SEM, standard error of the mean. For panel A, a linear mixed effects model evaluated the interaction of metabolite levels with treat-
ment group and time.
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Methods: The phase 2 TULIP-LN (NCT02547922) trial included adults with active LN (+ SLE per ACR 1997 criteria) who
were randomized 1:1:1 to receive IV anifrolumab Q4W at standard SLE dosing (basic regimen [BR], 300 mg), intensified reg-
imen (IR, 900 mg x3 doses, 300 mg thereafter), or placebo, in addition to standard therapy (including MMF and/or glucocor-
ticoids). Metabolomics analysis (856 putatively identified metabolites) was conducted on patients with LN and healthy
donors without renal involvement using an unbiased liquid chromatography–mass spectrometry-based approach in urine
collected at baseline (BL) and Weeks 12, 24, and 48. Differentially modulated metabolites in the anifrolumab IR vs placebo
groups were identified using a linear mixed effects model, adjusted for IFN gene signature (IFNGS, high/low) in blood and
24-hour urine protein–creatinine ratio (UPCR >3/≤3 mg/mg). Relationships between metabolite levels and serologic mea-
sures of disease activity (anti-dsDNA, complement C3), IFNGS, and UPCR were assessed with repeated measures correla-
tion; nominal P values were adjusted for multiple comparisons (q).

Results: We analyzed urine metabolomics in 117 patients with LN (anifrolumab BR, n=36; IR, n=43; placebo, n=38) and
40 healthy donors. We identified 2 pyrimidine bases, uracil and cytosine, impacted by anifrolumab IR vs placebo from BL
to Week 24 (P< 0.05; Figure A). Uracil and cytosine levels at BL were greater in patients with LN compared with healthy
donors, and anifrolumab reduced their levels to within healthy ranges (Figures B, C). Within individual patients, uracil and
cytosine levels correlated (q< 0.05) with IFNGS (R=0.59; R=0.65), anti-dsDNA levels (R=0.28; R=0.29), complement C3
levels (R=−0.19; R=−0.22), and UPCR (R=0.24; R=0.25).

Conclusion: Urine uracil and cytosine levels were elevated in patients with LN, consistent with studies showing upregulated
pyrimidine metabolism in LN.5 Uracil and cytosine levels were associated with IFNGS and measures of disease activity, indi-
cating a previously unrecognized metabolomic link to type I IFN activity. Treatment with anifrolumab, in addition to standard
therapy, normalized uracil and cytosine levels. Further studies are required to understand the role of uracil and cytosine in LN
pathology, their association with type I IFN, and their potential as noninvasive biomarkers.

References:

1. Wang H, et al. Arch Rheumatol. 2017;33:17–25.
2. Qi S, et al. Lupus. 2018;27:1582–90.
3. AstraZeneca. Saphnelo prescribing information. 2021.
4. ClinicalTrials.gov. clinicaltrials.gov/ct2/show/NCT05138133.
5. Panousis N, et al. Ann Rheum Dis. 2019;78:1079–89.
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E. Mysler: AbbVie, 1, 2, 6, Amgen, 6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb, 5, GSK, 2, 5, Janssen, 1, 5, 6, Lilly,
5, 6, Novartis, 5, Pfizer, 1, 2, 6, Roche, 5, Sandoz, 6; Z. Amoura: Amgen, 5, AstraZeneca, 1, 5, 6, GSK, 1, 5, 6, Novartis,
1, 5, Roche, 5; P. Gavin: AstraZeneca, 3; E. Allman: AstraZeneca, 3, 10, 11; C. Di Poto: AstraZeneca, 3, 10, 11;
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Background/Purpose: Systemic lupus erythematosus is a complex disease in which the immune system is dysfunctional at
multiple levels including impaired regulatory responses, altered self-antigen processing and increased autoantibody produc-
tion. LANCL2 is a novel therapeutic target that has been first targeted by a gut-restricted compound, omilancor, currently in
clinical development for inflammatory bowel diseases. NIM-1324 functions through similar LANCL2-dependent immunome-
tabolic mechanisms, increasing the suppressive capacity and stability of regulatory CD4+ T cells (Treg) while also supporting
the metabolic demands of autophagy in phagocytes. The preclinical efficacy of NIM-1324 has been validated in NZB/W,
MRL, and pristane-induced models of lupus and the preclinical safety has been demonstrated up to a NOAEL of 1,000
mg/kg/d.

Methods: Oral NIM-1324 was evaluated for safety and tolerability in normal healthy volunteers (n = 56) in a randomized,
double-blind, placebo-controlled trial. Volunteers were randomized into five single ascending dose cohorts (250 – 1500
mg, p.o.) and three multiple ascending dose cohorts (250 – 1500 mg QD for seven days, p.o.). Safety and tolerability were
assessed by adverse event (AE) reporting, vital signs, ECG, hematology, and clinical chemistry. Blood concentrations of
NIM-1324 were measured. Whole blood gene expression and serum cytokines were analyzed as markers of target
engagement.

Results: Single and seven-day dosing with NIM-1324 did not result in and SAEs or increases in total AE rates in individual
dose cohorts and overall pooled active group relative to placebo. Oral NIM-1324 dosing did not result in any clinically signif-
icant findings by biochemistry, coagulation, ECG, hematology, or urinalysis. NIM-1324 was rapidly absorbed after oral dos-
ing and did not accumulate over the seven-day dosing period. Plasma exposure of NIM-1324 was observed to scale in a
dose-proportional manner within the range of 250 to 1000 mg/d. Using a whole blood transcriptomic signature developed
during preclinical efficacy testing, NIM-1324 upregulated the mRNA expression of genes associated with mitochondrial
metabolism and downregulated markers of phagocyte activation. The magnitude of effect in the 250 mg cohort was like
those observed preclinically at maximally effective doses.

Conclusion: Oral treatment with NIM-1324 is well tolerated and safe in humans up to the tested limit dose of 1500
mg/d. Based on the observed safety, pharmacokinetics and target engagement profile, a first-in-patient clinical trial of
NIM-1324 in systemic lupus erythematosus is currently planned.

Disclosure: A. Leber: None; R. Hontecillas: None; N. Tubau Juni: None; J. Bassaganya-Riera: Landos Bio-
pharma, 3, 4, 8.
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Background/Purpose: Lupus nephritis (LN) is an autoantibody-mediated disease involving glomerular deposition of
immune complexes containing pathogenic anti-C1q antibodies, leading to C1q binding and activation of the classical com-
plement pathway. ANX009 is a subcutaneously administered antigen-binding fragment of a humanized antibody that inhibits
C1q interaction with immune complexes. Plasma measures of classical complement activation (C4d/C4 ratio) strongly cor-
relate with disease activity in LN patients, suggesting that these patients may benefit from anti-C1q therapy.

Methods: LN-01 is an ongoing, single-arm, phase 1b study evaluating safety and tolerability of ANX009 in patients (N≤8)
with class III or IV LN and a diagnosis of systemic lupus erythematosus according to EULAR/ACR 2019 criteria. Patients also
exhibited high plasma C4d/C4 ratio and urine protein creatinine ratio >0.5 g/g at study enrollment. Patients undergo an
8-week screening period, a 3-week treatment period, and an 11-week off-treatment follow-up period. Primary and second-
ary endpoints are the percentage of patients with treatment-emergent adverse events (TEAEs) and change in complement
biomarkers, respectively.

Results: To date, 4 patients completed treatment, one patient discontinued treatment, and screening is ongoing. Among
3/5 patients, 29 TEAEs occurred. All AEs were non-serious, except fever of unknown diagnosis in one patient. Injection site
reactions arose in 3/5 patients—mild, mostly erythema. C4d/C4 ratio decreased with treatment in all 5 patients and returned
to baseline after treatment cessation. Inhibition of C1q also resulted in normalization of downstream complement markers of
activation and consumption for the entire pathway.

Conclusion: In this interim analysis, ANX009 administered subcutaneously was well tolerated and demonstrated C1q target
engagement and complement inhibition in 5/5 patients. Normalization of all downstream activation markers and primary
components, notably C3 and C5b-9, suggests the classical pathway, not the alternative pathway, is a key driver of comple-
ment activation in these LN patients. These interim results support further study of anti-C1q therapy in LN patients.

Disclosure: M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoSmithKlein, 2, 5, Pfi-
zer, 2; J. Lichauco: Annexon Biosciences, 5; H. Chen: Annexon Biosciences, 5; H. Gomez: Annexon Biosciences,
5, Johnson & Johnson, 5, Merck, 5; M. Tee: Annexon Biosciences, 5, AstraZeneca, 5, Biogen, 5, Celltrion, 6, Pfizer,
6, ZP Therapeutics, 6; C. Arroyo: Annexon Biosciences, 5; J. Lan: Annexon Biosciences, 5; Y. Fang: Annexon Biosci-
ences, 5; E. Chang: Annexon Biosciences, 3, 8; N. Yousefpour: Annexon Biosciences, 3, 8; J. Low: Annexon Biosci-
ences, 3, 8; M. Bao: Annexon Biosciences, 3, 8, Roche/Genentech, 3, 8; Q. Chang: Annexon Biosciences, 3, 8;
J. Osterloh: Annexon Biosciences, 3, 8, FibroGen, Inc., 3; A. Mongan: Annexon Biosciences, 3, 8; T. Yednock:
Annexon Biosciences, 3, 8; D. Artis: Annexon Biosciences, 3, 8; Y. Andrews-Zwilling: Annexon Biosciences, 3, 8;
H. Kroon: Annexon Biosciences, 3, 8.
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Background/Purpose: Randomized controlled trials (RCTs) in systemic lupus erythematosus (SLE) for novel therapeutics
have frequently failed to meet criteria for regulatory approval. Even among drugs that were recently approved, trials been
mixed in their conclusions or have had small effect sizes for outcomes that matter. The Fragility Index (FI) is a recently
described method for assessing the robustness of RCTs findings, which calculates the minimum number of patients whose
status would be required to change from an event to a non-event to make the study lose statistical significance (p< 0.05).
We aimed to assess the robustness of pivotal phase 3 RCTs for SLE and LN treatments using the FI, the reverse FI (RFI),
and the fragility quotient (FQ) scores to aid the interpretation of these RCTs.

Methods: To identify all RCTs, we searched on ClinicalTrials.gov for all phase 3, placebo-controlled RCTs, including patients
with active SLE or LN. Trials were excluded if they were unpublished, phase 2 or 4 RCTs, or terminated due to reasons other
than futility. Data on pre-specified primary endpoints, total participants, participants within each trial arm, and the number of
events in the intervention and placebo groups were obtained from the full publications. FI score was calculated using an
online calculator (available at https://clincalc.com/Stats/FragilityIndex.aspx), the RFI was calculated for RCTs with non-
statistically significant results by modifying the number of events in the intervention arm until a p-value < 0.05 is reached
while keeping the total number of participants constant. The FQ score was calculated by dividing the FI (or RFI) score by
the total sample size of the trial. We used descriptive statistics to present the results.

Results: We evaluated 20 RCTs (16 in SLE, 4 in LN). The mean FI/RFI score of the 20 studies was 13.6±6.6. There were
9 studies with statistically significant results (7 in SLE, 2 in LN), and the mean FI score was 10.2±6.2. Twelve studies showed
non-statistically significant results (9 in SLE, 2 in LN) with a mean RFI score of 15.6±6.1. The lowest FI was for the
ILLUMINATE-2 trial (score: 2, Tabalumab), and the highest FI was found in the BLISS-52 trial (score: 17, Belimumab). The
lowest RFI (non-significant trials) was for the ILLUMINATE-1 trial (score: 4, Tabalumab), and the highest RFI was for the
TULIP-1 trial (score: 27, Anifrolumab). The RCT that granted FDA approval to anifrolumab was the TULIP-2 trial, with a FI
score of 11. Voclosporin trial (AURORA-1) had an FI score of 15. Regarding the belimumab studies, BLISS-52 had an FI
score of 17, BLISS-76 had an FI score of 4, BLISS-SC had an FI score of 16, and BLISS-LN had a FI score of 3. The lowest
FQ scores were found in the ILLUMINATE trials and the highest in the Rituximab trials (LUNAR & EXPLORER) and the early
terminated LOTUS trial.

Conclusion: The evidence supporting the recent approval of therapies for patients with SLE and LN is derived mostly from
fragile RCTs, both among trials that met thresholds for statistical significance and among those that did not.
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Background/Purpose: The overall management of SLE and Lupus Nephritis (LN) has significantly improved over the last
four decades.Recently great therapeutic strides have been made in management of LN using newer agents alone or com-
bination of older therapies. With the availability of increased number of options choosing the optimal treatment regimen for
LN has become challenging. Identifying the treatment regimen most effective in achieving complete response while minimiz-
ing adverse events is crucial for improving patient outcomes.We performed a systematic review and meta-analysis of clinical
trials to explore optimal treatment regimen for LN.

Methods: The systematic review and meta-analysis were performed using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. The literature search was conducted using public databases, such as
the Cochrane Library, Web of Science and PubMed. Only randomized controlled clinical trials with either active comparator
or placebo arms were included. Studies were excluded if they were retrospective, with no comparative drug arm, or less
than 20 subjects per treatment response arm. Due to lack of agreed upon outcome measures, complete response
(CR) and partial response (PR) criteria were determined as per the definition used by individual studies. Severe adverse
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reaction (SAE) frequencies were determined for each study for safety evaluation. Data from each study were evaluated for
consistency. Publication bias was detected by using funnel plots. Forest plots were used to summarize data, generate fre-
quencies, odds ratio (OR), relative risks (RR) and corresponding 95% confidence intervals (CI) for each subgroup. Heteroge-
neity was evaluated using the I2statistic, and labelled as low (25%), moderate (50%) and high (75%). All analyses were
performed using R Statistical Software meta package (v4.2.1; R Core Team 2022).

Results: 31 eligible studies comprising 5495 SLE patients were included in analyses, the study characteristic features are
shown in Table 1. Overall significant OR for achieving CR was reported by 10 studies (Figure 1). The highest effect was
reported from study by Bao et.al using a combination of tacrolimus(TAC) and mycophenolate mofetil (MMF) compared to
cyclophosphamide (CYC) (OR=10.5, 95% CI 2.27; 48.76), another study using TAC+MMF combo reported OR=2.49,
95% CI 1.59;3.88. The study by Ginzler et.al reported OR= 5.06 (95% CI 1.6:16.02) in favor of using MMF. Studies using

Table 1. Main features of eligible clinical trials.
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Figure 1. Odd ratios for complete remission in lupus nephritis studies.

Figure 2. Odd ratios for severe adverse events in lupus nephritis trials.
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CYC, voclosporin + MMF, and belimumab also reported significant OR for achieving CR. Data for the frequency of SAE were
available in 22 studies. The frequency of SAE was not significantly different between treatments arms (OR: 1.07, 95%CI:
0.93-1.23, p >0.05)

Conclusion:Our meta-analysis suggests multi-target treatment strategies, by adding calcineurin inhibitors to MMFmay be bet-
ter for achieving complete response in LN. Furthermore, using this combination treatment did not seem to increase the risk of
side effects. Heterogenous treatment response criteria and variable comparator arms were major limiting factors of this study.

Disclosure: O. Pamuk: None; B. Shaikh: None; S. Khan: None; A. Abbas: None; S. Abi Doumeth: None; s. Hasni:
AstraZeneca, 5.
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Background/Purpose: Belimumab (BLM) is a monoclonal antibody that inhibits B-lymphocyte stimulating factor (BlyS),
approved in 2011 as a treatment for systemic lupus erythematosus (SLE). We present the experience with BLM in this span-
ish cohort.

Methods: Descriptive, retrospective, multicenter study in patients diagnosed with SLE according to EULAR/ACR 2019,
SLICC and/or ACR 1997 diagnostic criteria. Data regarding SLE patients treated with BLM were collected from medical
records (2011-2023). Demographic features, analytical variables, SLEDAI, renal involvement, steroid dose, administration
routes, efficacy, remission and safety were assessed.

Results: Five hundred and twenty one patients were included with a mean age at diagnosis of 35.1 (13.9) years. 85.8%
were women. The mean age at BLM begins was 44.5 (13.3) years and the median time from SLE diagnosis to BLM begin
was 6.5 (2.4-14.3) years. Regarding administration route 50.2% were on intravenous (IV), 34.6 % on subcutaneous
(SC) and 15.2% change from IV to SC route. The mean time of follow-up was 24.0 (21.4) months.

Baseline characteristics are summarized in Table 1 and patients in remission are shown in figure 1.

The median number of pre-BLM cDMARD use was 2.0 (2.0-3.0), being hydroxychloroquine (HCQ) the most used (94.2%).
93 patients received bDMARD before BLM begins, being Rituximab (RTX) the most used (79.6%), and 59 patients were
treated with IV cyclophosphamide (CFM) with a median of 6 (4.5-8) IV bolus received. 75.6% and 21.5% of patients were
on treatment with HCQ and methotrexate when BLM was started respectively.

Table 1: Baseline characteristics of patients included in Belimumab Spanish registry.
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The main reasons of starting BLM were musculoskeletal and mucocutaneous disorders (table1).

503 patients were on prednisone at the time of BLM begin with a median dose of 7.5 (5-10) mg. A statistically significant
decrease in prednisone dose, SLEDAI and DNA was observed from baseline until the last follow up. In the other hand com-
plement C3 and C4 raised (figure2).

One hundred and thirty seven patients (28.2%) had renal involvement. The median 24 hours proteinuria was 1.0 (0.5-2.4)
grams and renal biopsy was done in 114 out of 137 patients, being class IV (42%), III (18.8%), II (12.5%) and V (10.7%)
the most reported. 72.2% improve after BLM begins with last 24 hour proteinuria median of 0.2 (0.1-0.8) grams. Prior to
BLM, most of them had been treated with MMF, RTX or CFM.

One hundred and and fitty one patients (29%) discontinued treatment mostly due to inefficacy (57.1%) and infections
(12.2%). 133 patients developed infections, most of them mild, being urinary infection the most reported. 3 patients died,
8 had COVID and 3 presented neoplasms requiring discontinuation of the drug. The median time on treatment of patients
that had to stop BLM was 12.0 (6-24) months.

Figure 1: Remission define as SLEDAI ≤ 2 and ≤ 5 mg of prednisone (A) or SLEDAI ≤ 0 and ≤ 5 mg of prednisone (B).

4641



Conclusion: Almost half of patients achieved remission after 4 years of BLM and a statistically significant improvement in
prednisone dose reduction, SLEDAI, complement and antiDNA was demonstrated. Corticosteroids sparing effect with
BLM was also observed.

BLM seems to be a good choice for patients with lupus nephritis since nearly three quarters of them normalized proteinuria
values. No new safety alarms were reported.

This is the largest cohort of SLE patients treated with BLM reported in one country.

Figure 2: Time dependant evolution of SLEDAI, prednisone, antiDNA and complement C3 and C4.
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Background/Purpose: Ianalumab (VAY736) is an afucosylated monoclonal antibody targeting the B cell activating factor
receptor (BAFFR) that depletes B cells via enhanced antibody dependent cellular cytotoxicity with concurrent blockade of
BAFF:BAFFR mediated survival signals. BAFF is commonly overexpressed in systemic lupus erythematosus (SLE) and
strongly linked to autoimmune pathogenesis. Here we assessed changes within the transcriptomic and proteomic land-
scape of SLE patients pre- and post-treatment with ianalumab to characterize pharmacodynamic (PD) biomarkers and bio-
logical pathways linked to the disease activity and clinical response.

Methods: A phase 2 clinical trial (NCT03656562) evaluated the PD and preliminary clinical efficacy of ianalumab in patients
with moderate to severe SLE; a multicenter randomized, parallel group, double blind, placebo controlled trial with patients on
monthly s.c. injection of ianalumab 300 mg or placebo. Blood samples were collected at baseline and week (W) 28 post
treatment from placebo (n=28) and ianalumab treated patients (n=25). Blood samples from 40 healthy volunteers were
included for baseline transcriptomics analysis. Targeted cellular analysis was done by flow cytometry, serum protein profiles
were generated using the SomaScan v4.1 assay and transcriptome analysis was done with total RNA obtained from whole
blood using an Illumina Stranded kit. Treatment and placebo groups were compared over time using multivariate linear
regression models to identify cellular markers, proteins and genes that were differentially modulated by ianalumab.

Results: The analysis of changes to cellular subsets upon ianalumab treatment demonstrated a strong and statistically sig-
nificant reduction in total B cells which was confirmed by changes in transitional, naïve and memory B cells as well as plas-
mablasts/plasma cells without reductions in CD4+ and CD8+ T cells or NK cells (Fig 1). Assessment of SLE molecular drivers
through blood transcriptomics versus healthy volunteers confirmed a disease signature driven by type 1 interferon (IFN) and
innate immunity pathways, correlating with immunoglobulin genes. Upon ianalumab treatment, a strong reduction in B cell
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related genes was seen at W28, accompanied by a significant decrease in IL-6 transcript and a modulation of the interferon
gene signature (IFNGS) (Fig 2). Broad serum protein profiling confirmed transcriptomics findings, showing reduction of mul-
tiple B cell markers on ianalumab treatment. Importantly, we observed that SRI-4 response to ianalumab was comparable in
both baseline IFNGS-high and IFNGS-low patients, with a concomitant SLEDAI reduction.

Fig 1. Depletion of B cell subsets (CD27+ memory cells and CD27high CD38high plasmablasts/plasma cells) upon ianalumab treatment measured
by flow cytometry

Fig 2. Volcano plot showing differentially expressed genes across time with ianalumab at W28 versus baseline
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Conclusion: Ianalumab treatment of patients with SLE led to strong B cell depletion, including autoantibody-producing sub-
sets, confirmed by transcriptomics and proteomics assessments. Initial evidence suggests that reductions in B cell numbers
and autoantibodies levels observed clinically was accompanied by a decrease in IFNGS and clinical response to ianalumab
was independent of baseline IFNGS status. Further molecular studies are ongoing to characterize the effects of ianalumab
on these patients.
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R. Hillenbrand: Novartis, 3, 11; V. De Luca: Novartis, 3, 11; E. Ferrero: Novartis, 3, 11; A. Nogueira da Costa: Novar-
tis, 3, 11; I. Isnardi: Novartis, 3, 11; S. J Oliver: Novartis, 3, 11.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease characterized by multi-
systemic involvement and difficult-to-predict disease flares. Hydroxychloroquine (HCQ) has long been recognized as a cor-
nerstone of SLE management. However, the impact of discontinuing HCQ on disease activity and flare rates in SLE patients
remains a subject of ongoing investigations. We aim to assess factors associated with flares in patients that
discontinue HCQ.

Methods: This retrospective cohort study included SLE patients who met the 1997 ACR criteria for SLE. The study period
was from 2012 to 2023. Patients were identified from our cohort and were required to have at least one year of follow-up
before and after discontinuing HCQ. Thus, the time limit for discontinuation of HCQ was March 2022. Inclusion criteria stip-
ulated consistent HCQ intake without erratic prescription patterns. HCQ discontinuation reason was documented. Patient
data were collected on the electronic medical records through chart review. Local IRB approval was granted for it. We eval-
uated clinical and laboratory parameters historically (profile) and at the index visit, defined as within 3 months of HCQ discon-
tinuation. Flares were evaluated 12 months before and after HCQ discontinuation according to the SLEDAI flare index.
Statistical analysis was performed with STATA, group comparison by using t-test for continuous and a chi-square test for
categorical variables.

Results: 42 patients were identified that met the established criteria. Ninety-five percent of patients were females. Blacks
constituted 33% of the cohort and Hispanics 44%. The mean age at the index visit was 50 years old and were diagnosed,
on average, 15 years before the index visit. Common clinical manifestations included mucocutaneous (69%), musculoskel-
etal (69%), and hematologic (69%). Class III/IV lupus nephritis was present in 21% and Class V in 17% of patients. The
immunologic profile included dsDNA Ab positivity (76%), low C3 (67%), RNP antibody (38%), SSA Ab (36%), anticardiolipin
Ab (33%), and Smith Ab (31%). ACR/EULAR 2019 classification criteria mean score was 24.4. 19%of patients had flared the
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year before HCQ discontinuation. The main reasons for discontinuation was retinal toxicity due to HCQ (57%), self-
discontinuation (17%), and either other retinopathies or inability to perform eye exams (12%). At the index visit, mean C3
was 108 mg/dL and C4 20 mg/dL, and dsDNA Ab positivity in 38% (Table 1). 11/42 (26.1%) of patients flared the year after
HCQ discontinuation, compared to 19% of flares the year before (p-value 0.433). Out of several parameters evaluated for
association with flares, the strongest associations were: mean C3 at the index visit ( 79.4 mg/dL in flares versus 117.7 no
flares, p-value < 0.001) and dsDNA positivity at index visit ( 83% flares versus 26% no flares, p-value 0.018). Other associ-
ations tested are available in Table 2.

Conclusion: In a cohort of 42 SLE patients that had high ACR/EULAR 2019 classification scores ( >20), older age, and pro-
longed disease duration, flares within 1 year of HCQ discontinuation did not have a higher incidence than the year before
HCQ discontinuation but were associated with lower C3 levels and positive dsDNA antibody.

Table 1- Table 1- Clinical and serological profile of the SLE patients. Abbreviations: Ab: antibody, HCQ: hydroxychloroquine, LFT: liver function
tests, RNP: ribonucleoprotein , dsDNA: double standed DNA,
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Table 2- Comparison of HCQ discontinuation flares vs no flares groups

4647



Disclosure: E. Mantovani Cardoso: None; R. Simon: None; V. Kyttaris: AbbVie/Abbott, 5, AstraZeneca, 2, Aurinia,
1, EMD Serono, 5, Exagen, 2, 5, Fresenius Kabi, 1, Horizon Pharmaceuticals, 1, Novartis, 5, Scipher, 1, Takeda,
5, Vertex, 2.

Abstract Number: 2344

Telitacicept versus Belimumab for Patients with Active Systemic Lupus
Erythematosus: A Retrospective, Multicenter, Real-world
Observational Study

Zhu Chen1, Huizhi Jin1, Yujing Li1, Guosheng Wang1, Xiaomei Li2, Zhijun Li3, Lin Niu4 and Haifeng Pan5, 1University of
Science and Technology of China, Hefei, China, 2University of Science and Technology of China, Department of
Rheumatology and Immunology, The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, Hefei,
China, 3BengbuMedical University, Bengbu, China, 4Fuyang People’s Hospital, Fuyang, China, 5Anhui Medical University,
Hefei, China

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: SLE – Treatment Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: The past decade has witnessed the innovation of several biologics in the treatment of systemic
lupus erythematosus (SLE), most of which target B cells, including B-cell activating factor/a proliferation-inducing ligand
(BAFF/APRIL) inhibitors. Telitacicept is a TACI–immunoglobulin fusion protein that neutralizes the activity of BAFF and APRIL
by competitively inhibiting the TACI site, thereby suppressing the development and survival of plasma cells and mature B
cells. The aim of this study was to compare the efficacy and safety of two differentBAFF/APRIL inhibitors, telitacicept and
belimumab, in treating patients with active SLE in real world clinical practice.

C3 levels and SLE flares after HCQ discontinuation

4648



A-C Primary outcome in disease activity over a 24-week period following the introduction of BAFF/APRIL inhibitors after IPTW. (A) Comparison of
changes in the proportion of SRI-4 responders after the treatment from 0 to 24 weeks between the belimumab and telitacicept groups. Compar-
ison of changes in (B) Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K) score and (C) Physician Global Assessment (PGA)
score after the treatment from 0 to 24 weeks with median (IQR).

A-D Complement changes and other outcomes in disease activity over a 24-week period following the introduction of BAFF/APRIL inhibitors after
IPTW. Comparison of changes in (A) C3 and (B) C4 between the belimumab and telitacicept groups after the treatment from 0 to 24 weeks with
median (IQR). Comparison of the rate of (C) Lupus Low Disease Activity State (LLDAS) and (D) relapse between the two groups at 24 weeks.
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Methods: Patients with active SLE who received telitacicept (n=72) or belimumab (n=103) from 2019 to 2022 at multiple
centers in China were retrospectively reviewed, and the efficacy of telitacicept and belimumab was compared. Patients with
renal and hematologic abnormalities were separately selected to confirm the treatment efficacy in these systems. Propensity
score-based inverse probability of treatment weighting (IPTW) was used to reduce selection bias. Multivariable logistic
regression analysis was used to identify the factors contributing to limited response.

Results: No significant between-group differences in patient characteristics were observed after adjustment by IPTW. The
proportion of SLE Responder Index 4 responders at 12 and 24 weeks was significantly higher in the telitacicept group
(p < 0.05). Consistently, patients who received telitacicept had a significantly greater decrease in the SLEDAI-2K score
and Physician Global Assessment score at 24 weeks (p < 0.05). No significant between-group difference in kidney efficacy
was observed, but telitacicept produced greater improvement in patients with anemia, leukopenia, and thrombocytopenia at
24 weeks. Importantly, the telitacicept group had a lower incidence of adverse events, especially upper respiratory tract
infections, than the belimumab group after the start of therapy (p < 0.05).

Conclusion: Telitacicept showed better efficacy and safety than belimumab for patients with active SLE in multiple clinical
centers. Further investigations in larger cohorts and head-to-head clinical trials are required to verify these findings.

Disclosure: Z. Chen: None; H. Jin: None; Y. Li: None; G. Wang: None; X. Li: None; Z. Li: None; L. Niu: None;
H. Pan: None.
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Background/Purpose: Voclosporin is approved for the treatment of adults with active lupus nephritis. Addition of voclos-
porin to mycophenolate mofetil (MMF) and low-dose glucocorticoids in the Phase 3 global AURORA 1 and AURORA 2 stud-
ies led to significantly earlier and greater reductions in proteinuria and an improved estimated glomerular filtration rate (eGFR)
slope over time.To characterize the long-term renal impact of voclosporin at the histologic level, we analyzed paired kidney
biopsies from a subset of patients in these studies.

Methods: Patients in AURORA 1 had biopsy-proven lupus nephritis, urine protein creatinine ratio (UPCR) ≥1.5 g/g (≥2 g/g
for Class V), and estimated glomerular filtration rate (eGFR) >45 mL/min/1.73 m2. Patients were randomized to voclosporin
or control for 1 year in AURORA 1 and continued the same blinded therapy for 2 additional years in AURORA 2; all patients
received MMF and low-dose glucocorticoids. A subset of patients had a kidney biopsy prior to screening and a repeat
biopsy after approximately 18-months of therapy. Histopathologic grading according to National Institutes of Health indices
for lupus nephritis activity and chronicity was conducted by Arkana Laboratories. Efficacy outcomes and measures of renal
function over time, including eGFR were assessed.
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Results: Paired biopsy samples were collected from sixteen patients in the voclosporin arm and ten patients in the control
arm. Baseline mean activity scores were similar between arms, with scores improving with treatment in both arms
(Table 1). Mean chronicity scores were also similar between arms at baseline and remained stable over time in most patients.
Measures of renal function remained stable in both arms over the 3-year follow-up. Voclosporin-treated patients had numer-
ically greater mean reductions from baseline in UPCR year-on-year compared to patients in the control arm, although the dif-
ference was not statistically significant. On-going research involving the above patients and others from AURORA 2 using
multiplex immunohistochemistry and RNA-sequencing has been performed, and data are currently being analyzed.

Conclusion: As expected, mean activity scores improved in both treatment arms. Importantly, exposure to voclosporin was
not associated with chronic injury, with the mean index remaining stable at follow-up. Similar to the overall population,
patients treated with voclosporin saw greater reductions in UPCR over 3 years of treatment; safety outcomes from this small
subgroup were also consistent with outcomes in AURORA 1. Multiplex immunohistochemistry and sequencing data will fur-
ther illuminate the cellular and molecular underpinnings of disease and response to treatment.

Disclosure: S. Parikh: Alexion, 2, Aurinia, 2, Bristol-Myers Squibb(BMS), 2, Kezar life sciences, 2; S. Almaani: Amgen,
2, Aurinia, 2, Chemocentryx, 2, Kezar, 2, Otsuka, 2; A. Arazi: None; H. Song: None; P. Yan: None; E. Puchulu-Cam-
panella: None; C. Abner: Aurinia Pharma, 3; E. Yap: Aurinia Pharmaceuticals, 3, 11; K. Piper: Aurinia Pharmaceuticals
Inc., 3, 11; R. Huizinga: Aurinia Pharmaceuticals, 2, 9, 10; H. Leher: Aurinia Pharmaceuticals Inc., 3, 11.
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Background/Purpose: A key treatment goal for patients (pts) with SLE is to reduce use of CS, due to their association with
organ damage.1 BEL is an approved treatment for active SLE and LN, in addition to standard therapy (ST).1 BEL-treated pts
were able to reduce CS dose and exhibited delayed organ damage progression during long-term extension studies
(LTEs).2–4 We evaluated use of SLE medications and change in organ damage over time in pts with SLE using data from
three multicenter LTE studies.

Methods: This post hoc analysis pooled data from the LBSL02 LTE (Phase 2; GSK Study 112626),2 BLISS-76 LTE (US pts
only; Phase 3; GSK Study 112233),3 and BLISS-52 + BLISS-76 LTE (excluding US pts from BLISS-76; Phase 3; GSK Study
112234)4 studies. To enroll in LTEs, pts must have completed treatment through Week 72 of LBSL02 and BLISS-76, or
Week 48 of BLISS-52; improvement in physician global assessment at Week 72 or 68 versus at first BEL dose was required
in the LBSL02 LTE. Pts received BEL 10 mg/kg intravenously every 28 days plus ST at the start of each LTE, regardless of
prior drug allocation. Maximum daily equivalent prednisone dose was summarized any time post–first BEL dose (in prior trial
period or LTE) and in each year. SLICC/ACR Damage Index (SDI) score was assessed among eligible pts in the BLISS-76,
and BLISS-52 + BLISS-76 LTE studies; the high disease activity (HDA) population (anti-dsDNA positive and low C3/C4); and
the 5-year completer population (pts with ≥5 years of SDI data post–first BEL dose).

Results: Overall, 1304 pts enrolled in the LTE studies, 1299 (99.6%) received ≥1 dose of study drug (pooled safety popula-
tion) and 604 (46.5%) completed their respective studies. Cumulative BEL-treated patient-years was 7040.1. At baseline
(first BEL dose in prior trial period or LTE), 1054 (81.1%) pts received CS. Over time, the proportion of pts discontinuing
CS (receiving an equivalent dose of 0 mg/day) increased; the proportion receiving >0 to ≤7.5 mg/day increased up to Year
4–5 (Table 1). Any use of CS decreased over time, while use of antimalarials and immunosuppressive/immunomodulatory
agents remained stable (Table 1). At baseline, 580 (58.2%) and 416 (41.8%) pts had an SDI score of zero and ≥1, respec-
tively. Mean (standard deviation [SD]) change over time in SDI score was similar and remained low for the total, HDA, and

Table 1. Use of SLE medication over time* (pooled safety population, N=1299; post hoc analysis). *Data are summarized at any time post–first BEL
dose and in each year; †post–first BEL dose data include follow-up visits after the final dose of BEL; data from Year 0 up to last visit in the treatment
period are shown by years of study participation; pts could be counted in more than one year interval; ‡CS were converted to a daily prednisone
equivalent dose and the maximum dose was summarized in each interval; maximum daily prednisone dose applies to any time post–first BEL dose
and for each year interval; baseline daily prednisone dose was calculated as the average daily dose for the 7 days pre–first BEL dose.
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5-year completer populations (Table 2). Among the 5-year completer population, ≤20% had SDI worsening (change ≥0)
compared with baseline in any study year (Table 3).

Conclusion: Over time, more BEL-treated pts were able to reduce their daily equivalent prednisone dose and exhibited low
change in SDI. Limitations include the open-label nature of the studies, lack of control arm, and increased number of with-
drawals at later years. These data are consistent with previous observations of the steroid sparing–effect of BEL, and
delayed organ damage progression among a large population of BEL-treated pts.2–5

References

1 Fanouriakis A et al. Ann Rheum Dis 2019;0:1–10
2 Wallace DJ et el. Arthritis Rheumatol 2019;7:1125–34
3 Furie RA et al. Arthritis Rheumatol 2018;6:868–77
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visit assessment is used in place of the Week 48 assessment for the year, but this value is not carried forward through later years; †number of
pts with available data at baseline and Week 48 yearly visit; ‡HDA is defined as anti-dsDNA positive and low C3/C4; ¶the 5-year completer pop-
ulation is defined as pts with ≥5 years of SDI assessment data post–first BEL dose (in prior trial period or LTE).
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Background/Purpose: Belimumab (BEL) is approved for the treatment of active SLE, and lupus nephritis, with standard
therapy.1 The prevalence and severity of SLE tend to be higher in patients of Black and Asian race, and Hispanic ethnicity,
compared with Caucasians.2 This large integrated analysis investigated BEL efficacy by race and ethnicity in patients
with SLE.

Methods: This Belimumab Summary of Lupus Efficacy (Be-SLE) post hoc analysis pooled data from five BEL trials: BLISS-
763 (GSK study BEL110751); BLISS-524 (BEL110752); NEA5 (BEL113750); BLISS-SC6 (BEL112341); EMBRACE7

(BEL115471; study in patients of self-identified Black race). Included patients received BEL (10 mg/kg/month intravenously
or 200 mg/week subcutaneously) or placebo (PBO), plus standard therapy. The proportion of patients with SLE Responder
Index-4 (SRI-4) response at Week 52, and time to first severe Safety of Estrogens in Lupus Erythematosus National Assess-
ment (SELENA)-SLEDAI Flare Index (SFI) flare, SFI flare, and BILAG (1A/2B) flare over 52 weeks were analyzed by race
(Asian, White, Black African ancestry) and ethnicity (Hispanic/Latino, non-Hispanic/Latino).

Results: Among 3086 patients (BEL, n=1869; PBO, n=1217), 35.7% (BEL, n=697; PBO, n=405) were Asian, 33.4% (BEL,
n=596; PBO, n=436) were White, and 20.5% (BEL, n=405; PBO, n=229) were of Black African ancestry. For ethnicity,
27.4% (BEL, n=495; PBO, n=352) were Hispanic/Latino and 72.6% (BEL, n=1374; PBO, n=865) were not Hispanic/Latino.
At Week 52, higher proportions of BEL-treated patients were SRI-4 responders and fewer BEL-treated patients experienced
severe SFI flares in all subgroups versus PBO, with statistically significant differences in all subgroups except patients of
Black African ancestry (Table). Greatest treatment differences were among Hispanic/Latino and White patients. Fewer
BEL-treated patients experienced SFI and BILAG (1A/2B) flares in all subgroups versus PBO; however, statistical
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significance was not reached for SFI in the Black African ancestry subgroup and for BILAG (1A/2B) among the White and
Black African ancestry subgroups (Table).

Conclusion: BEL significantly increased SRI-4 response rates at Week 52 and decreased flares versus PBO in most sub-
groups by race and ethnicity, which was largely consistent with results from the overall populations of the primary trials.
Numerical benefit only observed in Black African ancestry patients was consistent with the EMBRACE trial findings,7 from
which most patients in this subgroup originated. This analysis was limited by low power to detect statistically significant dif-
ferences in the smallest subgroup. Collectively, this analysis in a large, diverse population of patients with SLE continues to
support the efficacy of BEL

*OR (SRI-4 response at Week 52), 95%CI, and p value are from a logistic regression model for the comparison between BEL and PBOwith covar-
iates of treatment group, study, and baseline SELENA-SLEDAI score (less than or equal to 9 vs greater than or equal to 10). HR (all other out-
comes), 95% CI, and p value from Cox proportional hazards model for the comparison between BEL and PBO adjusting for study and baseline
SELENA-SLEDAI score (<=9 vs >=10). †n shown are the number of patients with severe SFI flare/SFI flare/BILAG (1A/2B) flare over 52 weeks.
CI, confidence interval; HR, hazards ratio; OR, odds ratio.
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Background/Purpose: BEL-treated patients (pts) in clinical trials and long-term extension (LTE) studies1-7 experienced
comparable incidence of infections versus those treated with standard therapy (ST) alone in clinical trials1-4; however, sam-
ple sizes were limited. We performed the most comprehensive analysis of infections among BEL-treated pts.

Methods: This post hoc analysis pooled data from three multicenter BEL LTE studies of adults with active SLE: LBSL02 LTE
(Phase 2; GSK Study 112626),5 BLISS-76 LTE (including US pts only; Phase 3; GSK Study 112233),6 and BLISS-52 +
BLISS-76 LTE (excluding US pts from BLISS-76; Phase 3; GSK Study 112234).7 Eligibility for LTE studies required comple-
tion of treatment through Week 72 (LBSL02 and BLISS-76 trials), or Week 48 (BLISS-52 trial); improvement in physician
global assessment at Week 72 or 68 versus at first BEL dose was also required in LBSL02 LTE. Pts received open-label
BEL 10 mg/kg intravenously every 28 days plus ST at the start of each LTE for up to 8 years (BLISS-76 and BLISS-52 +
BLISS-76 LTEs) or 13 years (LBSL02 LTE), regardless of prior study drug allocation. Adverse events (AEs) were assessed
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at each infusion visit until the follow-up visit (post–final BEL dose) and summarized any time post–first BEL dose (in prior trial
period or LTE) and in each year.

Results: Of 1304 pts enrolled, 1299 (99.6%) received ≥1 dose of BEL plus ST (pooled safety population), five patients did
not receive study treatment, and 604 (46.5%) pts completed their respective studies (cumulative BEL-treated patient-years
[PY] on study: 7040.1). Most reported reasons for withdrawal were "withdrawal by patient" (18.3%) and "AE" (10.6%).

Infections and infestations were the most frequent AE (87.8%) and serious AE (16.9%) at any time post–first BEL dose; 1.9%
of discontinuations due to AE were due to infections and infestations. The proportion of pts experiencing an infection of spe-
cial interest was 16.4% any time post–first BEL dose and generally remained stable each year (Table 1).Herpes zoster was

Table 1. Proportion of patients experiencing AE reported infections over time* (pooled safety population, N=1299; post hoc analysis). *Infections
occurred on or after first BEL dose (in prior trial period or LTE), summarized at any time post–first BEL dose and in each year (post hoc analysis);
†post–first BEL dose data include follow-up visits (post–final BEL dose); data from Year 0 up to last visit in the treatment period are shown by years
of study participation; pts could be counted in more than one year interval; ‡ infections of special interest are limited to opportunistic infections,
active tuberculosis, herpes zoster, and sepsis; ¶per sponsor adjudication.

Table 2. Event rates (number of events per 100 PY) of infections of special interest over time* (pooled safety population, N=1299; post hoc analy-
sis). *Infections of special interest occurred on or after first BEL dose (in prior trial period or LTE), summarized at any time post–first BEL dose and in
each year (post hoc analysis); †the rate is the number of events per 100 PY; ‡post–first BEL dose data include follow-up visits (post–final BEL
dose); data from Year 0 up to last visit in the treatment period are shown by years of study participation; pts could be counted in more than one
year interval; §infections of special interest are limited to opportunistic infections, active tuberculosis, herpes zoster, and sepsis; ¶per sponsor
adjudication.
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the most frequent infection of special interest; all subcategories generally remained stable over time. The rate of infections of
special interest was 5.1 events per 100 PY; all subcategories remained stable over time(Table 2).

Conclusion: In this large, pooled population of BEL-treated pts, incidence of infections was generally stable up to 11 years
with no new infection types or increase in severity. Limitations include the open-label nature of the studies, lack of control
arm, inclusion of pts who had not withdrawn from prior study periods, and low numbers of pts at later years. Infection inci-
dence rates were similar to or lower than in the GLADEL cohort study8, and among pts receiving ST in the double-blind
period of BEL clinical trials.1-4
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Background/Purpose: Toll-like receptor (TLR)7 is a pattern recognition receptor whose ligands include nucleic acids and
whose gain-of-function mutations have been reported to result insystemic lupus erythematosus (SLE). DS-7011a is an
anti-TLR7 monoclonal antibody (mAb), which inhibits in vitro production of cytokines and antibodies stimulated by TLR7.
A surrogate anti-TLR7 mAb improved survival and reduced autoantibody production in murine lupus models. DS-7011a
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was generally safe and well tolerated and showed optimal pharmacokinetic (PK) and pharmacodynamic (PD) characteristics
in a first-in-human (FIH), single ascending intravenous (IV) and subcutaneous (SC) dose studyin healthy volunteers (HV),
including HV of Japanese descent [NCT05203692]. We report here the analysis of the PK and PD data from the
non-Japanese HV (mainly Caucasian and African American) that were initially administered in this study IV doses of DS-
7011a to select the doses for later SC administration to non-Japanese HV and IV administration to Japanese HV.

Methods: DS-7011a clinical PK and PD data from single ascending dose (SAD) IV cohorts (from 0.1 to 20 mg/kg, N = 34) of
non-Japanese HV enrolled in the first stage of DS-7011a FIH study was used for PK/PD model development under blinded
analysis. PK exposure of SC doses to non-Japanese HV was predicted by assuming human SC bioavailability identical to
that observed in monkeys (55.6%). PK exposure of IV doses to Japanese HV was predicted by assuming mean body weight
of 66 kg. Dose selection for three SAD SC cohorts of non-Japanese HV and one IV cohort of Japanese HV was informed by
benchmarking simulated PK and PD profiles with selected IV reference doses (1, 3, and 10 mg/kg for SC cohorts of
non-Japanese HV; 3 mg/kg for the IV cohort of Japanese HV) after interim review of blinded data.

Results: DS-7011a PK linearity started at 3 mg/kg after IV infusion, while the elimination of lower doses was accelerated by
target-mediated disposition. DS-7011a PK profile after IV infusion was well described by a 2-compartment model, with par-
allel linear and saturable, non-linear clearance (CL). Weight was a covariate on linear CL and central volume, as higher weight
resulted in increased CL and volume of distribution. DS-7011a showed ex vivo inhibition of TLR7-stimulated IL-6 production
that was of large extent, early onset, and lasting duration at 3 mg/kg and above.Ex vivo IL-6 profile after DS-7011a IV infusion
was adequately described by DS-7011a concentration-derived inhibition of ex vivo IL-6 production. By benchmarking sim-
ulated PK and IL-6 profile with IV reference dose data, SAD SC doses for non-Japanese HV were proposed as 100, 300,
and 600 mg, and SAD IV dose for Japanese HV as 3 mg/kg.

Conclusion:Model prediction of SAD SC doses for non-Japanese HV and IV dose for Japanese HV is confirmed by emerg-
ing clinical PK data and demonstrates the value of model-informed dose selection for DS-7011a FIH. Additional analysis will
be conducted to select DS-7011a dose for future treatment of SLE patients.

Disclosure: L. Zhang: Daiichi Sankyo, 3, Regeneron, 3; J. Tanaka: Daiichi Sankyo, 3, The Japan Agency for Medical
Research and Development, 5; M. Dodds: Certara Strategic Consulting, 3; M. Trame: Certara Strategic Consulting,
3; S. Xu: Daiichi Sankyo, 3;M. Kumazaki: Daiichi Sankyo, 3; Y. Tomimori: Daiichi Sankyo, 3; S. Patel: Daiichi Sankyo,
3; A. Mohan: Daiichi Sankyo, 3; G. Senaldi: Daiichi Sankyo, 3; T. Leil: Daiichi Sankyo, 3.
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Background/Purpose: B cell activating factor (BAFF) and a proliferation-inducing ligand (APRIL) are cytokines that signal
through transmembrane activator and CAML interactor (TACI), B cell maturation antigen (BCMA), and/or BAFF-Receptor
(BAFF-R) and play important roles in B cell development, proliferation, function, and survival. Therapeutic agents targeting
BAFF and/or APRIL have demonstrated promising clinical potential in systemic lupus erythematosus (SLE), lupus nephritis,
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and other B cell-related diseases, but have generally targeted only BAFF, only APRIL, or predominantly BAFF. Due to the
overlapping and non-redundant roles of BAFF and APRIL, more potent and/or complete inhibition of both cytokines is likely
required for optimal efficacy. Povetacicept is an Fc fusion protein of a variant TACI domain engineered to have enhanced
affinity for BAFF and APRIL, providing more potent dual inhibition of both BAFF and APRIL than wild type (WT) TACI-Fc or
BAFF- or APRIL-specific antibodies. In preclinical mouse lupus models povetacicept suppressed autoantibodies, renal
IgG deposition, and nephritis.1

Methods: Publicly available RNA Sequencing (RNA-Seq) datasets from healthy donors and SLE subjects were utilized to
assess APRIL and BAFF gene expression.2-4 Primary B cells isolated from healthy donor PBMCs were stimulated with
CD40L for 72 hours, washed and then cultured for an additional 24 hours with 5 nM APRIL and 10 nM BAFF in the presence
of either 100 nM of Fc control, povetacicept, anti-BAFF mAb (belimumab), or anti-APRIL mAb. Cultured B cells were then
harvested for flow cytometry analysis or processed for bulk RNA-seq.

Results: In publicly available transcriptional datasets, SLE patients showed a significant elevation of only BAFF in whole
blood compared to healthy adults, but specific analysis of cell types known to be associated with SLE pathogenesis
revealed upregulation of both APRIL and BAFF (Fig 1). Genes associated with B cell activation, regulation of immunoglobulin
production, and adaptive immunity were upregulated in primary B cells cultured with CD40L, BAFF, and APRIL. Povetaci-
cept potently suppresses inflammatory pathways, significantly more broadly than mAbs targeting BAFF or APRIL alone
(Fig 2).

Conclusion: Dual inhibition of both BAFF and APRIL may be required to achieve optimal suppression of pathogenic path-
ways associated with SLE and related diseases. When coupled with data from the literature, these results further support
the clinical evaluation of dual BAFF/APRIL inhibitors such as povetacicept in SLE, as well as in other B cell- and/or
autoantibody-related diseases. Clinical studies of povetacicept in autoimmune glomerulonephritis (NCT05732402) and
cytopenias (NCT05757570) have been initiated; a study in SLE is in preparation.

1 Evans L, et al. 2023 Jan 27. Arthritis Rheumatol. Online ahead of print.
2 Ota M, et al. 2021. Cell. 184(11): 3006-21.
3 Banchereau R, et al. 2016. Cell. 165(6): 1548-1550.
4 Chiche L, et al. 2014. Arthritis Rheumatol. 66(6): 1583-95.
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Background/Purpose: BEL efficacy in pts with SLE has been previously demonstrated in clinical and real-world studies.1

However, there are limited data on differences in outcomes for pts with SLE with different immunosuppressant
(IS) treatment use before BEL initiation. This analysis assessed whether IS-naïve pts with SLE initiating BEL varied in their oral
CS (OCS) use and clinical outcomes compared with those initiating BEL after the prior IS treatment.

Methods: This retrospective, longitudinal cohort study (GSK Study 217536) used data from the Komodo Health database
of de-identified claims between Jan 2015 and Dec 2022. Eligible adults with SLE in the USA were identified from Jan
2017, allowing for ≥24 months of continuous enrollment before BEL initiation (index date). BEL initiators were categorized
into 2 cohorts: BEL-0IS (pts who initiated BEL with no prior IS); BEL-1IS (pts who initiated BEL with 1 prior IS). Baseline
(BL) was defined as 24 months pre-index. Pts were followed until the end of enrollment or up to 60 months post index.
The incidence of SLE flares, organ damage (OD), OCS use, and healthcare resource utilization (HCRU) were stratified by
BL moderate/severe disease severity and evaluated using descriptive statistics.

Results: At BL, of the 2719 BEL-0IS pts, 70.2% had moderate and 14.2% had severe SLE; of 4122 BEL-1IS pts, 78.9%
had moderate, and 20.9% had severe SLE. BEL-1IS pts had higher BL flare rates (Table), partly due the moderate flare def-
inition necessitating IS use. For both cohorts, BL OD was similar between pts with moderate (BEL-0IS: 67.6%; BEL-1IS:
68.4%) and severe SLE (BEL-0IS: 83.9%; BEL-1IS: 82.7%). All-cause BL HCRU was similar between pts with moderate
SLE of both cohorts, but higher in BEL-1IS pts with severe SLE than in BEL-0IS pts. At 6 months post index, mean moder-
ate flare rates (per-patient-year, PPY) were 2.2 for BEL-0IS and 4.7 for BEL-1IS in pts with moderate SLE, and 2.9 for BEL-
0IS and 6.1 for BEL-1IS in pts with severe SLE; mean severe flare rates were 0.4 for BEL-0IS and 0.5 for BEL-1IS in pts with

Table. BL pt characteristics in the BEL-0IS and BEL-1IS cohorts stratified by disease severity. *Pts were classified into mutually exclusive groups of
mild, moderate, or severe disease using a previously published algorithm, which is based on validated measures of SLE activity and the consensus
of expert clinical opinion and considers medications of interest and HCRU associated with an SLE-related condition; †evaluated during the
24-month BL period excluding the index date; ‡SLE flare episodes were identified and classified by severity based on a previously published
claims-based algorithm, which considers medications of interest and HCRU associated with an SLE diagnosis or SLE-related condition. SD, stan-
dard deviation.
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moderate SLE, and 1.0 for BEL-0IS and 2.1 for BEL-1IS in pts with severe SLE. Notable difference persisted through
60 months post index. The median time to OD was 32.1 months for BEL-0IS and 26.7 months for BEL-1IS in pts with mod-
erate SLE, and 22.7 months for BEL-0IS and 21.6 months for BEL-1IS in pts with severe SLE. In pts with BL OCS use, the
median time to OCS discontinuation was 4.5 months for BEL-0IS and 8.9 months for BEL-1IS in pts with moderate BL SLE,
and 6.2 months for BEL-0IS and 11.6 months for BEL-1IS in pts with severe BL SLE. Rates (PPY) of all-cause emergency
room visits and inpatient stays were similar between pts with moderate SLE of both cohorts, but BEL-1IS pts with severe
BL SLE had higher inpatient stay rates (0.7 vs 0.9).

Conclusion:While most BEL pts were able to discontinue OCS within 12 months post index, BEL-0IS pts were able to dis-
continue OCS in half the time of BEL-1IS pts. SLE flare rates were also notably lower in BEL-0IS pts, although some differ-
ences were observed in the cohorts during the BL. Future studies should further investigate optimal BEL placement in the
SLE treatment pathway.

Funding: GSK
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Background/Purpose: Systemic sclerosis-interstitial lung disease (SSc-ILD) is the leading cause of death in SSc patients.
There is an unmet need for predictive biomarkers of ILD to identify patients at risk, prior to clinical manifestations. Activated
IFN-induced chemokines and proteins are implicated in the early inflammatory phase of SSc-ILD. CXCL10 is an IFN-induced
chemokine that is important in the chemoattraction of CXCR3-expressing inflammatory cells in SSc-affected tissue.

Methods: One-hundred sixty-five SSc patients (SSc-ILD= 41) and 13 age- and sex-matched healthy controls were retro-
spectively followed for eight years. Furthermore, 15 SSc patients (SSc-ILD= 7) were prospectively recruited for bronchoal-
veolar lavage (BAL) procedure. CXCL10 mRNA and protein levels were measured on various levels (serum, BAL, and
SSc-ILD lung tissues) by ELISA and nanoString transcriptomic assay. Spearman’s correlations were performed between
CXCL10 levels in serum and lungs. Kaplan-Meier analyses were performed to evaluate predictability of SSc-ILD using
CXCL10 levels at baseline. Human primary lung fibroblasts were treated with BAL fluid or serum from SSc without ILD or
SSc-ILD patients. After stimulation, inflammatory (IL-6 and CXCL10)/fibrotic (α-SMA and TGF-β) genes were assessed
using qPCR.
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Results: At baseline, serum CXCL10 was significantly higher in SSc-ILD patients compared to SSc without ILD patients
[Median (IQR): 126 (66-282) vs 79 (50-122), p=0.004] and healthy controls [Median (IQR): vs. 4 (4-9), p< 0.0001]. BAL fluid
CXCL10 levels in SSc-ILD patients were not significantly higher than those in SSc without ILD [Median (IQR): 457 (42-725) vs
134 (72-333), p=0.2). However, BAL fluid CXCL10 levels significantly correlated with serum levels (r=0.7, p=0.007). The
nanoString showed that CXCL10 gene expression is significantly higher in inflammatory lung tissue compared to fibrotic

Figure 1: Capacity of CXCL10 to predict long-term ILD development. Kaplan-Meier survival curve according to baseline CXCL10 concentration
quartiles. 1st quartile (N=34), 2nd quartile (N=35), 3rd quartile (N=35) and 4th quartile (N=34). CXCL10 levels in the 4th quartile significantly pre-
dicted the development of ILD in patients with SSc. p=0�023.
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tissue (fold change=2.3, p=0.029). Kaplan-Meier survival analysis (figure 1) revealed that CXCL10 levels >3rd quartile at
baseline in SSc patients significantly predicted new onset of ILD (p=0.023). The in vitro studies showed that CXCL10 and
IL-6 were significantly overexpressed in lung fibroblasts treated with SSc-ILD BAL fluid or serum compared to SSc without

Figure 2: Stimulation of normal human lung fibroblasts with SSc fluids (A-D), or inflammatory or fibrotic cytokines (E). (A-D) 5% BAL supernatant
from SSc without ILD (BAL SSc) or SSc-ILD (BAL SSc-ILD), or 1% serum from SSc without ILD (SSc serum) or SSc-ILD (SSc-ILD serum) or healthy
control (Pool serum) was used to stimulate lung fibroblasts. (A) SSc-ILD BAL and serum significantly stimulated CXCL10 expression compared to
SSc without ILD BAL (p = 0�0043) and serum (p = 0�0087). Also, SSc-ILD BAL significantly stimulated CXCL10 expression compared to CTRL
(p = 0�0022) and SSc-ILD serum significantly stimulated CXCL10 compared to healthy serum (p = 0�0022). SSc-ILD serum significantly stimulated
CTGF expression compared to SSc without ILD and pool sera (p = 0�026 and p = 0�0087, respectively). (C-D) No significant differences in TGF-β
or α-SMA expression when treated with BAL or serum. The results are medians of three technical experiments (n=3) where 6 patients’ biofluids
were used (n=6). * p < 0�05; ** p < 0�01. (E) IL-6 (10ng/ml or 100ng/ml) or TGF-β (10ng/ml) or both were used to stimulate lung fibroblasts for
4h. IL-6 stimulated CXCL10 expression in a concentration-dependent manner. The higher concentration of IL-6 (100 ng/ml) showed increase of
CXCL10 expression with a trend towards significance of p value = 0�055 vs CTRL. The results are medians with IQR of three technical experiments
(n=3). CTRL: culture media without stimulant.
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ILD [(CXCL10: p=0.0043; p=0.0087), (IL-6: p=0.0022; p=0.0043), respectively) and controls (all: p=0.0022). On the con-
trary, TGF-β and α-SMA expression did not change after treatment in all groups.

Conclusion: CXCL10 is a potential predictive biomarker for new onset of ILD in SSc patients. Further longitudinal studies
with larger sample sizes are needed to verify the capability of CXCL10 to predict ILD. Additionally, our nanoString and
in vitro data strongly suggest that CXCL10 may play a significant role in the early development of SSc-ILD which might be
amenable to therapeutic interventions.

Disclosure: Y. Al-Adwi: None; I. Atzeni: None; B. Doornbos-van der Meer: None; M. van der Leij: None;
B. Kroesen: None; A. Stel: None; W. Timens: Bristol-Myers Squibb(BMS), 2, Merck/MSD, 2; C. Gan: None; H. van
Goor: None; J. Westra: None; D. Mulder: None.
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Background/Purpose: Systemic sclerosis (SSc, scleroderma) is an autoimmune connective tissue disease that causes
autoimmunity, vascular dysfunction, and fibrosis of the skin, lungs, and other organs. Pulmonary arterial hypertension
(PAH) is a severe complication of SSc which can cause right heart failure and is associated with a high rate of morbidity
and mortality. Insulin-like growth factor binding protein 7 (IGFBP7) has been shown to be a biomarker for heart failure, and
to be elevated in SSc skin. This study assessed IGFBP7 in pulmonary arteries from mice with pulmonary hypertension,
and then looked at the potential role of IGFBP7 as a serum biomarker in both mice and patients with SSc-PAH.

Methods: Single cell RNA sequencing was performed on wild-type (WT) and TNF transgenic (TNF-Tg) mice with pulmonary
hypertension. After identification of cell types with Seurat, differential gene expression analysis was performed and volcano
plots were generated to identify the most differentially regulated genes in each cell type. Trajectory analysis was performed
with Monocle, and pseudotime was assessed with Tradeseq. Lungs from WT and TNF-Tg mice were subsequently stained
for IGFBP7 (n=6 per genotype) and its binding partner collagen 4a1. Serum fromWT and TNF-Tg mice was collected over a
time-series (n=4 per condition) and ELISA was performed to determine serum IGFBP7 levels. Blood from SSc patients with
pulmonary arterial hypertension (SSc-PAH, n = 26), interstitial lung disease (SSc-ILD, n = 44), no lung disease (SSc-NL,
n=44), or healthy control (HC, n =28) were collected and ELISA was performed to determine serum IGFBP7 levels.

Results: TNF-Tg mice develop progressive pulmonary hypertension as they age, making the model suitable for identification
of potential disease severity biomarkers. Volcano plots from single cell RNA-sequencing demonstrated that IGFBP7 was
among the most overexpressed genes in general capillary cells (Fig.1A), arteriovenous endothelial cells (Fig.1B), Col14+
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fibroblasts (Fig.1C), Col13+ fibroblasts (Fig.1D), and myofibroblasts (Fig.1E). Gene expression was elevated across multiple
cell types and pseudotime analysis showed IGFBP7 was the gene most elevated in TNG-Tg vs WT lungs across all lineages
(Fig. 1F-G). Elevation of IGFBP7 was also observed at the protein level with immunofluorescence staining demonstrating an
increased number of perivascular IGFBP7+ cells in close proximity to Col4A1+ cells. Serum concentration of IGFBP7 was
elevated in the TNF-Tg mice compared to the WT and showed an increase over time (Fig.2B). To confirm the relevance of
these findings in human SSc lung disease, ELISA was performed for IGFBP7 and showed that patients with SSc-PAH
had significantly higher serum IGFBP7 concentration compared to controls or SSc patients with ILD or without lung disease.

Figure 1. Single cell RNA sequencing of cells isolated from wild type (WT) and TNF transgenic mice (TNF). (A) General capillary endothelial cells,
(B) Arteriovenous endothelial cells, (C) Collagen 14+ fibroblasts, (D) Collagen 13+ fibroblasts, and (E) Myofibroblasts. (F) Violin plot of individual cell
type IGFBP7 expression and (G) Pseudotime analysis of Igfbp7 across all lineages.
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Conclusion: IGFBP7 is significantly upregulated in a TNF-Tg model of pulmonary hypertension across endothelial cells and
fibroblasts, and serum levels increase as disease progresses. Patients with SSc-PAH have elevated levels of IGFBP7. Taken
together, our data suggest that IGFBP7 is involved in PAH pathogenesis and may serve as a putative biomarker for
SSc-PAH.

Disclosure: Y. Jeong: None; S. Bhattacharya: None;M. Garcia-Hernandez: None; J. Rangel-Moreno: None;Q. Xu:
None; B. Korman: Teneofour, Inc, 2.
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Is Midkine a Novel Biomarker for Acro-osteolysis in Systemic Sclerosis?

Ganiat Adeogun1, Venkateswara Gogulamudi2, Meridith Balbach1, Anthony Donato2 and Tracy Frech1, 1Vanderbilt
University Medical Center, Nashville, TN, 2Salt Lake Veterans Affairs Medical Center, Salt Lake City, UT

Figure 2. IGFBP7 protein level is elevated in tissue and serum. (A) Masson’s trichrome (upper) and immunofluorescence staining (lower) images of
pulmonary arteries from WT and TNF mice. Blood vessel lumen and adventitia are highlighted by white dashed lines. (B) Serum IGFBP7 concen-
tration of the WT and TNF mice. *indicates p-value < 0.05. n=4 for per group. (C) Serum IGFBP7 concentration in patients with SSc associated
PAH (SSc-PAH), SSc associated ILD (SSc-ILD), SSc with no lung disease (SSc-NL), or healthy control (HC). *** indicates p-value < 0.001. n=26
for PAH, n=44 for ILD, n=44 for NL, and n=28 for HC.
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Background/Purpose: Acro-osteolysis is a hand complication in systemic sclerosis (SSc) characterized by the destruction of
distal digital bone possibly related to repetitive ischemia-reperfusion injury. Diagnosis typically involves a thoroughmedical history,
physical examination, and imaging studies. Unfortunately, there is no reliable serological marker to diagnose SSc acro-osteolysis.
The growth factor midkine is expressed during bone formation and fracture repair, and it is upregulated in hypoxia to promote
angiogenesis. This study aims to develop a noninvasive and reliable biomarker for acro-osteolysis in patients with SSc.

Methods: This study included SSc registry patients (IRB # 1618579) that had same day capillaroscopy, hand radiographs,
and serum collection. Midkine levels were compared between SSc patients with and without acro-osteolysis detected on
hand radiographs, and age-matched healthy controls. For all patients, plasma midkine concentrations were determined
(MDK ELISA, Invitrogen, USA). An ANOVA test was used to assess differences between plasma midkine levels in SSc
patients with acro-osteolysis, without acro-osteolysis and healthy controls.

Results: The clinical features of the 20 SSc patients are shown in Table 1. Most patients were white females with an antinu-
clear antibody (ANA), a SSc-specific autoantibody, limited cutaneous disease, and abnormal nailfold videocapillaroscopy
(NVC). There were 10 SSc patients with acro-osteolysis on radiograph and 10 SSc patients without acro-osteolysis. These
midkine levels were compared to 20 healthy control samples. The midkine levels were significantly higher in SSc patients
with acro-osteolysis compared with no acro-osteolysis (p= 0.02) and healthy controls (p=0.01) (Figure 1). There were no sig-
nificant differences between healthy controls and SSc patients without acro-osteolysis (p=0.18).

Conclusion: In this small, single-center study, serum level of midkine were significantly reduced in SSc patients with acro-
osteolysis when compared to both healthy controls and SSc without acro-osteolysis. Higher levels were associated with
intact digital tip on radiograph in SSc patients, which possibly indicates that this growth factor is necessary for maintaining

Clinical Features of SSc Patients
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digital health. Ongoing studies are planned to evaluate serial midkine levels as a novel, predictive biomarker for the develop-
ment of acro-osteolysis in SSc patients.

Disclosure: G. Adeogun: None; V. Gogulamudi: None; M. Balbach: None; A. Donato: None; T. Frech: None.
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Background/Purpose: SSc-related pulmonary arterial hypertension (SSc-PAH) is the one of the leading causes of death in
SSc. Early diagnosis and effective therapy for SSc-PAH may lead to improved outcomes. We have been developing MT-
6194, a bispecific FynomAb targeting both human IL-17A and IL-6 receptor. To ensure that MT-6194 is used in appropriate
patients, we attempted to stratify the patients using serum parameters.

Methods: SSc patients who met the 2013 ACR/EULAR classification criteria were eligible for study participation. We ana-
lyzed serum samples from 17 patients with diffuse cutaneous systemic sclerosis, 58 patients with limited cutaneous sys-
temic sclerosis, and 38 healthy controls. PAH was defined as a mean pulmonary artery pressure of ≥25 mm Hg with
pulmonary capillary wedge pressure of < 15 mm Hg by right-sided heart catheterization, and an absence of significant inter-
stitial lung disease. The abundance ofserum proteins were analyzed using Proximity Extension Assay (PEA) technology
(Olink).

Serum Levels of Midkine in Healthy Controls (n=20), Systemic Sclerosis (SSc) with acro-osteolysis (n=10), and SSc without acro-osteolysis (n=10)
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Results: SSc patients were divided into 4 clusters according to their blood levels of IL-6 and IL-17A. SSc patients with high
blood levels of both IL-6 and IL-17A had a high prevalence of PAH. We also identified 34 proteins that are upregulated in
patients with high blood levels of both IL-6 and IL-17A, and that were significantly correlated with PAH prevalence. Unsuper-
vised hierarchical clustering using the 34 proteins divided SSc patients into three clusters ("PAH cluster 1", "PAH cluster 2",
and "PAH cluster 3" were defined). Almost all patients in "PAH cluster 3", where the identified proteins were highly elevated,
had PAH. On the other hand, 4 of 30 patients in "PAH cluster 1", where the identified proteins were moderate elevated, had
PAH, and there were no patients with PAH in "PAH cluster 2", which has low levels of identified proteins. A %FVC/%DLCO
ratio > 1.6 is considered a risk factor for developing SSc-PAH. The %FVC/%DLCO ratio exceeded 1.6 not only in patients in
"PAH cluster 3" but also in most patients in "PAH cluster 1". From these results, the 34 proteins can detect not only patients
already suffering from PAH, but also patients at high risk of developing PAH. To identify predictive biomarkers of drug
response, we evaluated the effects of MT-6194 on in vitro neutralization experiment using fibroblasts. As a result, eight mol-
ecules (IL-6, GDF15, LTBP2, CCL7, CHI3L1, EFEFMP1, PLAUR, and SPON1) were found to be upregulated in patients with
high blood levels of both IL-6 and IL-17A, upregulated in fibroblast activation, and suppressed by MT-6194. The classifica-
tion model using these biomarkers could classify not only "PAH cluster 3" but also "PAH cluster 1" with good performance.

Conclusion: Our study investigated the IL-6 and IL-17A-related classification of systemic sclerosis based on serum prote-
omics. Identified biomarkers stratified patients at increased risk of PAH. The 8-molecule signature identified in this study
allowed us to select the appropriate patient population for MT-6194 treatment. Appropriately stratified clinical trials may yield
additional treatment options for patients with systemic sclerosis.

Disclosure: Y. Ono: Mitsubishi Tanabe Pharma Corporation, 3; A. Mogami: Mitsubishi Tanabe Phama Corporation, 3;
R. Saito: Mitsubishi Tanabe Pharma Corporation, 3; N. Seki: Mitsubishi Tanabe Pharama Corporation, 3; S. Ishigaki:
None; H. Takei: None; K. Yoshimoto: None; K. Chiba: Mitsubishi Tanabe Pharma Corporation, 3; T. Takeuchi: Abb-
Vie, 2, 5, 6, AYUMI, 5, Bristol-Myers Squibb, 6, Chugai, 2, 5, 6, Daiichi Sankyo, 5, Eisai, 5, 6, Eli Lilly Japan, 2, 6, Gilead,
2, 6, Janssen, 6, Mitsubishi-Tanabe, 2, 5, 6, ONO, 5, Pfizer Japan, 6, Taiho, 2; Y. Kaneko: AbbVie/Abbott, 1, 6, Ashai
Kasei Pharma, 1, 6, Astellas Pharma, 1, 6, AstraZeneca, 1, 6, AYUMI Pharmacutia, 1, 6, Bristol-Myers Squibb(BMS),
1, 6, Chugai-Pharm, 1, 6, Eisai, 1, 6, Eli Lilly, 1, 6, Gilead Sciences Inc., 1, 6, GlaxoSmithKlein(GSK), 1, 6, Janssen Phar-
maceutical KK, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, Tanabe Mitsubishi Pharma, 1, 6, UCB Japan, 1, 6.
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Background/Purpose: Systemic Sclerosis (SSc) is a rare autoimmune connective tissue disease characterized by inflam-
mation and fibrosis. Treatment with mycophenolate mofetil (MMF), an inhibitor of lymphocyte guanine nucleotide synthesis
that targets the enzyme inosine monophosphate dehydrogenase (IMPDH), is associated with clinical benefit in many SSc
patients. Although MMF is thought to target lymphocytes exclusively, we have previously shown that MMF also reduces der-
mal myeloid cell numbers and CCL2 expression in the skin & sera of MMF-responsive SSc patients. Given macrophage
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plasticity, we hypothesized that, in addition to restricting macrophage skin infiltration, MMF might also mediate direct effects
on dermal macrophage pro-fibrotic activation.

Methods: Clinical data from SSc patient cohorts were analyzed for myeloid gene signatures to identify changes in myeloid cell
populations during MMF treatment. Primary human monocytes were cultured in clinically relevant serum concentrations of the
active metabolite of MMF, mycophenolic acid (MPA), and analyzed for mRNA and surface marker expression, nitric oxide and
cytokine production, cell viability and caspase activity in response to MPA. To assessMMF-mediated effects on pro-fibrotic mac-
rophage activation, 3D tissue models of healthy and SSc skin were constructed and treated with or without MPA (0.5-10 μg/mL).

Results: SSc patients on MMF showed a significant decrease in myeloid cell populations in skin biopsies. The clinical target
range for serum MPA levels are 1-3μg/mL for MMF patients; the IC50 of MPA in primary human monocytes in our experi-
ments was found to be between 0.9-2.5 μg/mL (Fig. 1A), well within the clinical range. MPA dose-dependently induced

Figure 1: Mycophenolic acid reduces viability of primary human monocytes in vitro and upregulates mRNA expression of alternative activation
markers through a guanosine dependent mechanism. (A) Primary human monocytes (n= 4 biological replicates; n = 4 technical replicates per bio-
logical replicate) were grown in the following concentrations of MPA for 7 days with or without guanosine supplementation (100μM): 0 μg/mL, 0.5
μg/mL, 1 μg/mL, 2 μg/mL, 3 μg/mL, 5 μg/mL, and 10μg/mL. A CellTiter Blue assay was performed viability of cells after 7 days in culture.
Decreased absorbance indicates decreased mitochondrial function and viability; the average IC50 was 1.26 μg/mL MPA for unsupplemented
monocytes. (B) Primary human monocytes were grown in 0 μg/mL, 2 μg/mL, or 4 μg/mL MPA for 4 days (n=3 biological replicates) with our with-
out guanosine supplementation (100μM) and assessed for Annexin V (FITC) positivity via flow cytometry as an indicator of apoptosis; increasing
concentrations of MPA induced higher levels of Annexin V positive monocytes only in the unsupplemented conditions (representative of 3 indepen-
dent experiments). (C) and (D) Primary human monocytes were grown in 0 μg/mL, 2 μg/mL, or 4 μg/mL MPA for 4 days (n=4 biological replicates)
without (C) and with (D) guanosine supplementation (100μM) for 4 days and assessed for mRNA expression of genes associated with classical
and alternative activation. MPA dose-dependently upregulated expression of Arginase-1, CCL2, IL-10, IL-6, and IRF4 in unsupplemented mono-
cytes (C). Supplementation with guanosine (D) consistently blocked this effect (significance of fold change in mRNA expression was assessed by
Wilcoxon Ranked Sum test; * p < 0.05, ** p < 0.005).
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apoptosis in primary human monocytes at concentrations as low as 0.5 μg/mL (Fig. 1B). Intriguingly, a subset of monocytes
not killed by MPA upregulated surface expression and mRNA levels of markers associated with alternative activation
(Fig. 1C). MPA treatment of monocytes in 2D co-cultures with fibroblasts and 3D fabricated skin models showed similar
results. Addition of guanosine to cultures significantly attenuated the ability of MPA to induce apoptosis in and modulate acti-
vation of monocytes (Fig. 1D).

Conclusion: We now demonstrate here that MMF inhibits primary human macrophage viability and alters macrophage
function. Our work suggests that IMPDH activity is required for macrophage viability and mediates alternative activation,
as treatment with guanosine rescues cell death and significantly attenuates macrophage phenotype. We thus propose that
clinical benefit observed with MMF in the treatment of fibrotic diseases such as SSc may be attributable, at least in part, to
effects on myeloid cells.

Disclosure: E. Morris: None; R. Parvizi: None; P. Pioli: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 1, 2,
5, Celdara Medical LLC, 2, 5, Pfizer, 5; M. Whitfield: Boehringer-Ingelheim, 1, Bristol-Myers Squibb(BMS), 2, 5, Cel-
dara Medical, 2, 5, 12, Scientific Founder.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by vascular injury and extensive
tissue fibrosis of the skin and internal organs. Endothelial cells (ECs), a predominant target of the autoimmune attack, may
undergo proliferation arrest, apoptosis, or differentiation to myofibroblasts, leading to complications including pulmonary
arterial hypertension (PAH). The differentiation of ECs into myofibroblasts through endothelial mesenchymal transition
(EndMT) represents a critical step in the blood vessels remodeling. ECs in the dermal microvascular tissue of patients with
SSc exhibit robust expression of CCR3, the cognate receptor of CCL24,which has been found to be elevated in the serum
and skin biopsies of SSc patients. The objective of this study is to evaluate the association between serum CCL24 levels and
clinical characteristics of SSc patients, as well as the involvement of the CCL24-CCR3 axis in EndMT process.

Methods: CCL24 levels were evaluated in the sera of 75 SSc patients using ELISA. In this cohort, Pearson correlation tests
were conducted to determine the relationship between CCL24 levels and performance measures such as the 6-minute walk
test (6MW test). To study the potential association of CCL24 and CCR3 with the processes underlying EndMT, we estab-
lished an in-vitro system in which the combination of TGFβ TNFα induced EndMT in human umbilical vein endothelial cells
(HUVECs) and explored the expression of CCR3 and the effect of CCL24 supplementation and anti CCL24 antibody to this
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system. Studies included functional assessment of proliferation, cell death migration as well as evaluation of multiple markers
of EndMT processes including αSMA, Vimentin, SNAIL, CD31 and VE-cadherin.

Results: The average level of CCL24 in the sera of patients with SSc with PAH (n=9) was significantly higher compared to
the level of patients with SSc and without PAH (1136 vs 738 pg/ml, p< 0.05). Furthermore, a negative correlation was found
between CCL24 levels and the 6MW test performance (r=-0.3, p< 0.05), reflecting reduced exercise capacity. The addition
of TGFβ and TNFα resulted in EndMT in HUVECs, which was demonstrated by a significant increase in mesenchymal
markers, reduced ECs markers, reduced cell number (52%, p< 0.05), and increased cell migration (112%, p< 0.05) relative
to control. Furthermore, the EndMT process was associated with a significant increase in CCR3 levels (197%, p< 0.05).
Notably, adding CCL24 in addition to TNFα and TGFβ further reduced cell count (from 52% to 33%, p< 0.05) and increased
migration (from 112% to 127%, p=0.07). CCL24 neutralizing antibody (CM-101) completely inhibited cell migration and
increased cell number.

Conclusion: This study provides evidence for the potential role of CCL24 in the pathogenesis of SSc and highlights its
involvement in EndMT process resulting in disease complications such as PAH.

Disclosure: I. Amoyal: Chemomab Ltd, 5; T. Hornik-Lurie: Chemomab Ltd, 5; T. Zitman-Gal: Chemomab Ltd, 5;
H. Levy: Chemomab Ltd, 3; I. Vaknin: Chemomab Ltd, 3; L. Drucker: Chemomab Ltd, 5; I. Heusler: Chemomab
Ltd, 5; Y. Levy: Chemomab Ltd, 5; S. Tartakover Matalon: Chemomab Ltd, 5.
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Background/Purpose: Systemic sclerosis (SSc, also known as scleroderma) is a disease characterized by fibrosis, autoim-
munity, and vasculopathy. Many devastating complications such as digital ulcerations, scleroderma renal crisis, and pulmo-
nary hypertension are the result of deranged vasculature. Neutrophils and neutrophil extracellular traps (NETs) have recently
been revealed as drivers of diverse vasculopathies. Here, we investigated the potential role of NETs in SSc vascular
complications.

Methods: Plasma from SSc patients (cohort 1: n=29, cohort 2: n=37) and healthy controls (n= 21) were evaluated for NET
remnants (MPO-DNA complexes) and another marker of neutrophil activation (calprotectin) via ELISAs. For cohort 2, we
compared diffuse SSc patients with known vascular complications (digital ulcers, pulmonary hypertension, and scleroderma
renal crisis) to a cohort matched for age, sex, and disease duration but without vascular complications. To assess the effect
of NETs on endothelial-to-mesenchymal transition (EndoMT), healthy human umbilical vein endothelial cells (HUVECs) or
human dermal microvascular endothelial cells (MVECs) were treated with NETs (0.1-1 μg DNA/ml), TGF-β (10-100 ng/ml),
or NETs + TGF-β. Gene expression of mesenchymal markers ACTA2 and S100A4 was measured by quantitative PCR.
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Results: We tested cohort 1 (mixed SSc subtypes) and found higher levels of NET remnants in the plasma of patients with
SSc compared to healthy controls (MPO-DNA complexes, mean 2.1 vs. 0.89 μg/ml, P=0.0018). At the same time, we found
more plasma calprotectin in patients with diffuse SSc as compared with limited SSc (P=0.033). We then focused on patients
with diffuse SSc (cohort 2), some with a history of vascular complications, and some without (Figure 1). We found more
plasma calprotectin in patients with a history of vascular complications (P=0.0028); there was also a trend toward higher
levels of NET remnants in the vascular patients although it missed statistical significance (P=0.0767). Interestingly, we found
a positive correlation between circulating NETs and TGF-β (R=0.405, P=0.032), the latter a molecular determinant of fibrosis
in SSc. We next assessed the potential role of NETs as inducers of EndoMT and the extent to which NETs might synergize
with TGF-β in this induction. The combination of NETs and TGF-β (both at suboptimal concentrations) increased the expres-
sion of mesenchymal markers ACTA2 (P=0.035) and S100A4 (near significance at P=0.051) in HUVECs as compared with
NETs or TGF-β alone. At higher concentrations (1 μg DNA/ml), NETs alone were also able to induce EndoMT (P=0.001).
Notably, the addition of anti-NET therapies including anti-histone 4 (P=0.0007), DNase (P=0.034), and a neutrophil elastase
inhibitor (P=0.0003) significantly reduced NET-mediated EndoMT (Figure 2).

Conclusion: Our data suggest that SSc patients with vascular complications have higher circulating markers of neutrophil
activation than a matched cohort without vascular complications. Our data also suggest that NETs, similar to TGF-β, can
contribute to EndoMT, and that anti-NET therapies might have potential for combatting EndoMT and vascular disease
in SSc.

Fig 1: Plasma from SSc patients with vascular complications (n = 14), SSc patients without vascular complications (n = 23), and healthy controls
(n = 11) were assessed for (A) MPO-DNA complexes and (B) calprotectin. Groups in A and B were compared by unpaired t-test, and Pearson cor-
relation was computed for C.

Fig 2: HUVECs were stimulated with NETs for 24 hours in the presence or absence of (A) anti-histone 4, (B) DNase, and (C) the NE inhibitor Sivele-
stat. The expression of mesenchymal markers was quantified by quantitative PCR. Groups were compared by unpaired ANOVA with correction
for multiple comparisons.
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Background/Purpose: A spectrum of macrophage activation is seen in human pathologic conditions; M2-like CD206 pos-
itive macrophages are pro-fibrotic and proresolution, while M1-like macrophages are proinflammatory, as identified by
polarisation in vitro. CD206 positive macrophages are under study as potential targets for inflammatory fibrotic conditions

Figure 1 Single cell RNAseq of blister fluid derived cells from anti-Scl70 positive SSc patient. (A) Tissue derived immune cell populations and pan-
macrophage marker CD68. (B) Pro-fibrotic CD206 cells. (C) Possible regulatory macrophages expressing MERTK and IL10. (D) Distinct tissue
macrophage (SIGLEC1) and dendritic cell (LAMP3) cell populations.
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including systemic sclerosis (SSc). We investigated SSc lesional macrophages by single cell profiling and Akoya Multiplex
immunochemistry and evaluated the effects of AUR300, a novel peptide therapeutic that targets M2 macrophages via
CD206, the mannose receptor.

Methods: Suction blister fluid-derived cells from lesional skin were profiled by 10X RNAseq matched to AKOYA antibody
staining to characterise the tissue resident immune cells, including the CD206 positive macrophages of interest (n=12 SSc
patients and controls).Tissue culture modelling with patients’ blood monocyte-derived macrophages and disease fibro-
blasts (n=6 SSc cell lines), as well as bleomycin induced lung fibrosis as a model of organ involvement, were used to deter-
mine efficacy and mechanism of action of the therapeutic AUR300 peptide.Soluble CD206 (sCD206) (n=140 SSc and n=80
healthy control (HC) plasma samples) and cellular CD206 (n=17 SSc, n=9 HC macrophage lines) were investigated as
potential biomarkers of SSc disease activity.

Results: CD206 positive macrophages were found in a spectrum of activation states varying from MERTK high CD206 low
IL10 expressing regulatory cells, to CD206 high MERTK negative TGFβ expressing pathogenic cells (Figure 1) implicated in
cross talk with fibroblasts, in the affected tissue and model systems. Exposure to disease microenvironments enhanced
CD206 levels and triggered IL-6 release, reversed by the therapeutic AUR300 peptide (p < 0.05 for CD206, p< 0.0013 for
IL-6, p< 0.018 for gel contraction, for effect of 10 μM AUR300) (Figure 2), which also attenuated inflammation and fibrosis
in the bleomycin lung fibrosis model.Cross-talk with disease fibroblasts involved cytokines (IL-6, TSP-1) and growth factors
(TGFβ and PDGF-BB) acting in concert. CD206 was elevated in plasma (HC 552±25, lcSSc 521±32, dcSSc 645±32,
sCD206 pg/ml mean±SEM, P< 0.026 for dcSSc), tissue fluid (HC 31±3, SSc 48±6, pg/ml P< 0.041) and cells (HC 628,
485-729, SSc 663, 294-1932, median, range, fluorescence, P NS) as a biomarker, linked to severe resistant disease (high-
est in anti-Scl70 group).

Conclusion: In disease tissue, CD206 positive macrophages represent a spectrum of activation states, from pro-resolving
MERTK IL-10 expressing cells, to pathogenic cells releasing profibrotic cytokines and growth factors in activating microen-
vironments. AUR300 reverses the activation state in SSc cell-based and murine in vivo models and represents a potential
therapeutic for patients with strong CD206 positive signatures.

Figure 2 Effect of AUR300 on SSc macrophage activity in tissue culture models systems. (A) SSc blood monocyte-derived macrophage cultures
were activated by stimulation with BzATP (0.1mM) with or without addition of AUR300 (10μM) which supressed the induction of IL-6 release.
(B) In SSc macrophage-fibroblast co-cultures, macrophage induced fibroblast gel contraction was suppressed by the AUR300 compound
(10μM). (AUR=AUR300 10μM, F= SSc fibroblasts, M=SSc macrophages,).
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Background/Purpose: Calcinosis may result from localised trans-differentiation of tissue resident stem cells in the subcu-
taneous layer of affected skin in systemic sclerosis (SSc), as a severe disabling manifestation linked to ischaemia and local
trauma.Beyond SSc, inherited defects in Activin A responsive pathway (ACTVAR1) result in widespread calcinosis, as seen
in Fibrodysplasia Ossificans Progessiva, where macrophages are implicated as the source of excess tissue Activin A.We
investigated the possible induction of SSc calcinosis in a tissue culture model generated by stimulation of adipose derived
mesenchymal stem cells (MSCs) with SSc patients’ macrophages and explored the relevance of the Activin A pathway.

Methods: Clinical associations were screened in a database of well-characterised SSc patients with symptomatic calcinosis
(n=28) and SSc without calcinosis (n=51). Human subcutaneous fat derived MSCs were cultured in osteogenic media, with
or without SSc patients’monocyte-derived macrophages, with or without inhibitors, AUR300 10μM (peptide inhibitor of M2
macrophages) or SB431542 10μM (antagonist of Activin/ALK5 pathway). Cultures were stained with Alizarin red for osteo-
genesis on day 21. Macrophage secreted levels of Activin A under basal and ATP-stimulated conditions, were assayed by
ELISA (Biotechne), as were plasma levels in n= 57 diffuse SSc patients (n=26 anti-Scl70, n=22 anti-RNA polymerase and
9 anti-U3RNP subgroup) and 21 healthy controls (HC).

Results:Most clinical characteristics did not differ significantly between patients with calcinosis and those without, including
clinical subset, age, gender, disease duration, organ involvement or autoantibody subtype (all P values NS), whereas digital
ulceration (DU) was associated with calcinosis (DU in 16/28 calcinosis and 13/51 no calcinosis, chi square P< 0.008). Nota-
bly, Activin A levels were increased in SSc patients’ plasma samples when compared to controls, only in diffuse anti-Scl70
patient subgroup (plasma Activin A healthy controls 147, 80-249, anti-Scl70 SSc 261, 136-590 pg/ml, median, IQR,
P< 0.05 Mann Whitney) (Figure 1A). Moreover, anti-Scl70 SSc patients’ macrophages, released Activin A in tissue culture,
enhanced by stimulation with BzATP (0.1 μM) and inhibited by AUR300 (10μM) (Figure 1B), and stimulated calcinosis in
the MSC model, where addition of SSc macrophages (M) to the MSC cultures induced Alizarin red positive osteogenic foci
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at 21 days, blocked by both AUR300 and SB431542 (MSCs 0.833+/-0.247, MSCs+M 1.33+/-0.307, MSCs+M+SB
0.5+/-0, MSCs+M+AUR300 0.33+/-0.105, Alizarin Red stain 0-4, P< 0.012 for AUR300 effect) (Figure 1C).

Conclusion: Calcinosis occurs in both diffuse and limited SSc subsets and across autoantibody subgroups and was
associated with digital ulceration.Elevated plasma levels of Activin A, most notable in anti-Scl70 subgroup, is consis-
tent with systemic upregulation of the Activin A pathway in SSc.Activated macrophages from SSc patients are a
potential source of Activin A capable of stimulating MSCs via an osteogenic/calcinosis model.The AUR300 and
SB431542 compounds as studied represent potential therapeutic inhibitors of this severe and currently resistant
complication of SSc.

Disclosure: T. Searle: None; U. Kalluri: None; S. Ahmad: None; B. Ahmed Abdi: None; S. Lopez: None; S. Xu: None;
T. Collins: Aurinia Pharmaceuticals Inc., 3; J. Cross: Aurinia Pharmaceuticals Inc., 3; G. Martin: Riptide Bioscience
Inc., 4; H. Lopez: Riptide Bioscience Inc., 4; C. Yates: Riptide Bioscience Inc., 4; R. Stratton: Aurinia Pharmaceuticals
Inc., 5, Riptide Bioscience Inc., 5.

Figure 1 Role of activin A/ALK5 pathway in SSc macrophages induced calcinosis. (A) Plasma levels of Activin A are raised in diffuse SSc anti-Scl70
(ATA) group. (B) Release of Activin A by anti-Scl70 positive SSc patient’s macrophages under basal and BzATP stimulated conditions: effect of
peptide drug AUR300. (C) Role of activin A in anti-Scl70 SSc macrophage-induced MSC calcinosis model; antagonism by Activin/Alk5 signalling
by inhibitor SB431542 and byM2macrophage inhibitor. (ATP=0.1 μMBzATP, AUR=AUR300 10μM,M=macrophages, MSC=mesenchymal stem
cells, SB=SB431542 10 μM, ARA=anti-RNA polymerase, ATA=anti-Scl70 subgroup, U3RNP=anti-U3RNP, *=P<0.05).
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Background/Purpose: In patients with systemic sclerosis (SSc), progression of interstitial lung disease (ILD) is associated with
an increased mortality. Since the course of SSc-ILD is highly variable, it is critical to predict the progression of ILD in clinical
practice as well as in clinical trial setting. Previously reported risk factors for ILD progression include male, progression of skin
thickness in diffuse cutaneous SSc (dcSSc), short SSc duration, anti-Scl-70, and elevated inflammatory markers and Krebs
von den Lungen-6 (KL-6). The aim of this study was to examine performance of inflammatory markers and KL-6 to efficiently
enrich patients who subsequently experience ILD progression in SSc patients using a single-center prospective cohort.

Figure 1. Scatter plot of CRP/ESR and KL-6 in dcSSc (a, b) and SSc-ILD cohorts (c, d).
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Methods: Two cohorts, including patients with dcSSc (n=109) and those with SSc-ILD (n=136), were selected from our
prospective SSc registry. 87 patients with dcSSc and ILD were included in both cohorts. C-reactive protein (CRP) ≥6
mg/L and erythrocyte sedimentation rate (ESR) ≥28 mm/hour were used as increased inflammatory markers, and a cutoff
point of increased KL-6 was provisionally set at 1,000 U/mL. ILD progression was defined as the first event developing pro-
gressive fibrosing ILD (PF-ILD) or progressive pulmonary fibrosis (PPF). Receiver Operating Characteristic Curve (ROC) anal-
ysis was conducted to determine the sensitivity, specificity and area under the curves (AUCs) and the Youden index was
used to identify the appropriate cutoff. Cumulative rates free from ILD progression were assessed using Kaplan-Meier anal-
ysis and statistical comparisons were made using log-rank test.

Table 1. The AUC, sensitivity, and specificity of serum biomarkers and their combinations for predicting PF-ILD and PPF in dcSSc and SSc-ILD
cohorts.

Figure 2. Kaplan-Meier analysis of cumulative PF-ILD-free survival rates in patients with dcSSc, stratified by the groups based on KL-6 or KL-6/
CRP combination.
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Results: Median disease duration at baseline was 15.0 and 23.5 months in dcSSc and SSc-ILD cohorts, respectively. In
dcSSc cohort, 27 (25%) and 22 (20%) patients developed PF-ILD and PPF during median follow-up of 37 month, respec-
tively; and 43 (31%) and 36 (26%) in SSc-ILD cohort developed PF-ILD and PPF during median follow-up of 43.5 months,
respectively. There was no correlation between inflammatory markers and KL-6 (Figure 1). The specificity of CRP, ESR
and KL-6 to predict ILD progression was favorable (74-88%), but sensitivity of CRP and ESR was low (9-15%). KL-6 pro-
vided better sensitivity (24-45%) (Table 1). The combination of CRP and KL-6 showed the best AUCs (0.54-0.62), with
increased sensitivity (33-52%) while mainlining acceptable specificity (69-76%). Regardless of how ILD progression is
defined, Kaplan-Meier analysis showed that the patients with increased KL-6 experienced ILD progression more frequently
than those without. The same trend was observed for the KL-6/CRP combination (Figure 2). Optimal cut-offs of KL-6 to pre-
dict PF-ILD and PPF were found to be lower than provisional cut-off in dcSSc (�610 U/mL) and SSc-ILD (820 U/mL) and the
models using these data-driven cut-offs improved AUCs compared to provisional setting.

Conclusion: We propose use of combination of KL-6 and CRP in the inclusion criteria for enriching "at risk" patients in clin-
ical trials for SSc, while optimal cut-off need to be further defined using different multicenter cohorts.

Disclosure: K. Yomono: None; D. Khanna: AbbVie, 12, DSMB, AstraZeneca, 2, Boehringer-Ingelheim, 2, Bristol-
Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prometheus,
2;M. Kuwana: AbbVie/Abbott, 6, Asahi-Kasei, 5, 6, Astellas, 6, AstraZeneca, 2, Boehringer-Ingelheim, 2, 5, 6, Chugai,
2, 5, 6, Corbus, 2, Eisai, 6, GlaxoSmithKlein(GSK), 2, Horizon, 2, Janssen, 6, Kissei, 2, MBL, 2, 5, Mitsubishi Tanabe,
2, 5, 6, Mochida, 2, 6, Nippon Shinyaku, 6, Ono, 5, 6.
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Background/Purpose: Pulmonary Fibrosis (PF) is one of the primary causes of systemic sclerosis (SSc)-related death.
Hence, monitoring and predicting the course of PF in SSc remains a critical need in patient management. Furthermore,
the stratification of patients based on their risk of PF progression should be improved the feasibility of clinical studies. Here,
we explore the relationships of a subset of protein biomarkers (pBMs), initially identified as prognostic of disease worsening
in progressing fibrosing interstitial lung disease (ILD) (Bowman WS et al Lancet Respir Medicine 2022), with the severity and
risk of PF in Very Early Diagnosis of SSc (VEDOSS) and established limited (lcSSc) and diffuse cutaneous SSc (dcSSc).

Methods: Hundreds one patients (33 VEDOSS, 21 lcSSc, and 47 dcSSc) were selected from the ongoing SSc registry at
the University of Leeds. Using a proximity extension assay, we determined the relative levels of 34 PF-ILD-related pBMs in
the serum samples. Association with the presence of ILD at baseline was calculated using a t-test, with the severity of ILD
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(Percent Predicted FVC) at baseline using Pearson’s correlation, and with the risk of FVC decline using a Proportional Haz-
ard model based on the median-dichotomized pBM levels at baseline. All 101 patients were combined for these analyses,
and Benjamini-Hochberg FDR correction for multiple comparisons was applied.

Results:Out of 34 pBMs, we identified 8 BMs differentially expressed between VEDOSS, lcSSc, and dcSSc patients with or
without ILD at baseline. AGER was lower in patients with ILD, suggesting a positive beneficial relation with ILD. Conversely,
the remaining 7 pBMs (ITGB6, KRT19, PRSS8, SCGB3A2, IL1RN, SERPINB8, and HGF) were higher in patients with ILD,
suggesting a potentially detrimental link with ILD. Consistent with these observations, AGER correlated positively with base-
line ppFVC, while the other 5 pBMs correlated negatively with baseline ppFVC. Finally, we identified 7 pBMs (BSG,
SCGB1A1, PLAUR, FCAR, PRSS8, CD276, and CXCL17) associated with the relative risk of ILD progression (figure 1; as
defined by a reduction of ppFVC of 0.05/week). PRSS8 was the only pBM shared across the three analyses, suggesting a
possible role of this peptidase in lung fibrosis.

Conclusion: In this pilot study, we confirmed the association of a subset of the pBMs identified by Bowman et al. with the
presence, severity, and risks of progression of ILD in VEDOSS, lcSSc, and dcSSc patients. Notably, the pBMs associated
with the presence and severity of lung fibrosis differed from those associated with the risk of progression. While these results
could lead to useful biomarker tools for the stratification and monitoring of lung fibrosis in VEDOSS and SSc patients, we
need to confirm these results in an additional group of prospectively recruited VEDOSS and established SSc.

Disclosure: T. Sornasse: AbbVie, 3, 11; V. Kakkar: None; R. Ross: None; S. Kim: AbbVie/Abbott, 3, Merck/MSD, 11;
F. Del Galdo: AbbVie/Abbott, 5, arxx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, capella, 2, Chemomab,
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe, 2, 5.
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Background/Purpose: The macrophage activation is elevated in systemic sclerosis (SSc) patients, and is implicated in
pathogenesis of tissue inflammation, fibrosis, and the development of skin disease and interstitial lung disease. The gastro-
esophageal manifestations are common in SSc, with significant motility and mucosal complications. In this study, we aimed
to investigate the potential influence of macrophages in SSc esophagus.

Methods: In this single-center observational study, we prospectively enrolled patients with SSc and primary gastroesopha-
geal reflux disease (GERD) patients to the study. The SSc patients fulfilled the 2013 ACR/EULAR Classification Criteria. The
primary GERD patients were examined by gastroenterologist and rheumatologist by clinical and serology tests to exclude
possible autoimmune diseases and other structural gastrointestinal disorders.

The patients underwent a series of esophageal and gastric examinations including upper gastroendoscopy, high-resolution
esophageal manometry, and middle-portion esophageal endoscopic mucosal biopsy. The erosive esophagitis was graded
with Los Angeles classification and the diagnosis of motility disorder was classified according to Chicago Classification
version 4.0.

The esophageal biopsy specimens were examined using light microscopy with hematoxylin-eosin stain, and immunohisto-
chemical stains with CD117, Desmin, CD3, CD20, and CD68.

The statistical significance was calculated using Fisher’s exact test for binomial parameters and Wilcoxon rank sum exact
test for continuous and categorical data.

GERD, gastroesophageal reflux disease; SSc, systemic sclerosis
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Results: From September 2021 to March 2023, 22 SSc patients and 6 primary gastroesophageal reflux disease patients
completed the study. The median ages and female sex were similar across both groups. The rates of erosive esophagitis
(59% vs. 33%, p = 0.4) and the LA gradings (p = 0.6%) were comparable. On immunohistochemical stains, the SSc patients
exhibited increased T cell (100% vs. 50%, p = 0.006) and macrophage (68% vs. 0%, p = 0.008) infiltrations.

In SSc patients, the presence of esophageal macrophage infiltration was not associated with age, female sex, GERD and
dysphagia symptoms, the proportion of the absent contractility on manometry, the interstitial lung disease, the functional
vital capacity, or the diffusion of carbon monoxide. However, the macrophage infiltration is associated with a decreased
upper esophageal sphincter relaxation pressure (7.7 vs. 11.7 mmHg, p = 0.007) and numerically higher rates of erosive
esophagitis (73% vs. 29%, p = 0.074.)

Conclusion: In this study, we found a higher proportion of T cell and macrophage infiltrations in SSc patients compared with
primary GERD individuals, irrespective of the mucosal complications. The macrophage infiltration in SSc patients was asso-
ciated with decreased esophageal sphincter pressure and numerically higher incidence of erosive esophagitis. The observa-
tion supported the pathological role of macrophages in SSc and indicated its significance in developing esophageal mucosal
and functional complications.

Disclosure: T. Lee: None; T. Lan: None; K. Li: None; S. Hsieh: None; P. Tseng: None.
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Background/Purpose: Despite recent advances in systemic sclerosis (SSc), there remains a paucity of clinically actionable
biomarkers to assess disease severity and predict progression. Collagen triple helix repeat containing-1 (CTHRC1), a protein
secreted during tissue-repair that regulates fibroblast function and vascular remodeling after arterial injury has been reported
to be a marker for a subpopulation of fibroblasts uniquely found in lungs of SSc-ILD patients. The aim of this study was to
determine whether serum levels of CTHRC1 are associated with specific disease manifestations and predict clinical out-
comes in SSc.

Table 1: Demographic and clinical characteristics of SSc patients and healthy controls
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Methods: Retrospective analysis of a prospectively collected longitudinal cohort was performed using a large, well charac-
terized cohort of SSc patients, fulfilling the ACR/EULAR 2013 classification criteria, and healthy controls. Serum levels of
CTHRC1 were measured by ELISA in 377 SSc patients and 40 healthy controls (Table 1). SSc patients were stratified by
quartiles of CTHRC1 serum level for analysis. Quartile characteristics were compared using ANOVA/Chi-Square and mixed
models were utilized to assess the association of CTHRC1 serum level with SSc disease manifestations and severity, includ-
ing skin disease, interstitial lung disease (ILD), pulmonary arterial hypertension (PAH), and peripheral vascular disease. Sur-
vival analysis, as defined by time to death or lung transplantation, was assessed by Kaplan-Meier analysis between quartiles
with long-rank test.

Figure 1: Serum CTHRC1 levels are elevated in SSc patients (a) and associated with skin disease severity (b-c), PAH severity (d-g) and 5 year event
free survival (h). Q1 represents quartile of patients with lowest serum CTHRC1 level while Q4 represents highest.
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Results: Serum CTHRC1 was significantly increased in SSc patients compared to healthy controls (Fig 1a). After controlling
for age, sex, race, disease duration and SSc antibody status, elevated CTHRC1 was independently associated with skin dis-
ease severity (p< 0.05) and PAH (OR=1.43 per 10k pg elevation, p=0.005). Patient with diffuse skin disease had significantly
higher CTHRC1 than limited skin disease (p=0.023) (Fig 1b) and elevated CTHRC1 was associated with both increased
MRSS at time of serummeasurement (p=0.003) and worst MRSS recorded (p=0.005) (Fig 1c). CTHRC1 was not associated
with the presence of ILD, however was significantly elevated in subjects with PAH (Fig 1d-e). After controlling for covariates,
higher CTHRC1 levels were significantly associated with markers of PAH severity, including decreased DLCO% predicted
(p< 0.001) and elevated RVSP (p=0.003) at time of serum measurement as well as for worst recorded values (p=0.01) (Fig
1f-g). Elevated CTHRC1 serum level was associated with worse survival among SSc patients (Fig 1h).

Conclusion: Circulating CTHRC1 levels are increased in SSc patients and exhibit a significant association with more severe
skin disease, PAH, and worse survival. While it remains to be determined whether CTHRC1 is directly implicated in the dis-
ease pathologic process, these findings suggest that circulating CTHRC1 may be further validated as a clinically actionable
biomarker in SSc.

Disclosure: M. Yang: None; S. Lee: None; L. Hazelwood: AbbVie/Abbott, 3, 11; D. Sheppard: None; F. Boin: None;
P. Wolters: None.
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Background/Purpose: Systemic sclerosis (SSc) is a heterogenous autoimmune disease characterized by fibrosis, vascular
abnormalities and immune dysregulation. Characterization of peripheral blood immune signatures in relation to disease
stages and progression remains insufficiently defined. Understanding these immune signatures may shed light to SSc path-
ogenesis underpinning distinct disease stages and states.

Methods: The study included a cohort of SSc patients (n=15), age and sex matched to healthy controls (n=7). We com-
pared immune signatures of SSc patients at different stages ("very early diagnosis of SSc" (VEDOSS), early < 3 years and
late >5 years from disease onset) and ILD status (stable vs progressive). Clinical and laboratory parameters were recorded
for auto-antibody profile, immunosuppressive treatment and disease activity including ILD status. Peripheral blood mononu-
clear cells of SSc patients were analysed by high dimensional Mass Cytometry (CyTOF) approach employing 73 unique
markers to identify perturbations in SSc immunome in comparison to healthy controls. A high throughput analytical and dis-
covery platform, EPIC (Extended Polydimensional Immune Characterization) was deployed for multi-dimensional data anal-
ysis and clustering to identify significantly perturbed immune cell subsets.
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Results: Unsupervised clustering revealed significant differences in T and NK cell subsets. Supervised analysis revealed
activated CD4+ cells expressing CXCR4 and type 1 IFNs (IFI44 and IFI44L) to be significantly increased in SSc compared
to healthy controls. This was particularly more pronounced in the late stage of disease and for patients with stable ILD.
CXCR4 are known to mediate migration of lymphocytes, endothelial progenitor cells and stem cells and may play a key role
in tissue fibrosis. Conversely, a decreased number of cytotoxic NK cells expressing CX3CR1 were found in SSc. CX3CR1 is
a mediator of chemotaxis for immune cells and a significant decrease could potentially indicate impaired immunosurveillance
in SSc patients. This subset was significantly decreased in the early and late stages of disease and in stable ILD state.

Conclusion: These findings shed light on the heterogeneity of SSc and provide insights into the differential characteristics of
disease stages. Understanding the mechanism underlying SSc disease progression and immune perturbations will aid in
early diagnosis and intervention. This could contribute to the development of targeted therapeutic strategies and better
management of this debilitating disease. Further investigations are warranted to explore the functional significance of
increased activated CD4 cells expressing CXCR4 and decreased cytotoxic NK cells expressing CX3CR1 in SSc, as well
as to identify potential therapeutic targets that could mitigate disease progression and restore immune homeostasis in
affected individuals.

Disclosure: V. Chellamuthu: None;M. Noviani: None; A. Lajam: None; A. Low: Boehringer-Ingelheim, 6, Janssen, 6;
S. Albani: None.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by excessive collagen deposition
in the skin and internal organs, along with vascular dysfunction. The modified Rodnan skin score (mRSS) is the established
gold standard for evaluating skin fibrosis in SSc. Nevertheless, mRSS is not objective, has significant interrater variability and
may miss small but clinically significant changes. Spatial Frequency Domain Imaging (SFDI) is a non-invasive and optical
technique that uses near-infrared light to generate widefield images of tissue optical properties (absorption (μa) and reduced
scattering coefficients (μs

’)) at sub-surface depths. Our recent study showed that μs´ is highly correlated with mRSS, sug-
gesting that SFDI is a reliable method for assessing skin fibrosis in SSc patients (Fig. 1) (1). However, the sensitivity of SFDI
to longitudinal changes has yet to be examined.

Methods: The SFDI data were collected from the left and right forearms in 2 healthy control (HC) subjects and 6 patients with
diffuse SSc.Subjects were measured at two different time points, at least two months apart. Local forearm mRSS scores
were performed by a trained physician, blinded to the SFDI measurements and using the averaging method. A rectangular
region of interest (ROI) of dimensions 800 × 300 pixels (approx. 4.3 × 11.5 cm), aligned along the dorsal forearm was used
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to measure μs
’ at 851 nm .Differences between the sum of left and right forearms in each patient were plotted against differ-

ences in the sum ofμs
’ in each patient. Correlation between the absolute change of μs

’ versus absolute change of mRSS at
the 2 time-points were evaluated using the Spearman test. A p-value < 0.05 was considered statistically significant. All data
were analyzed with GraphPad Prism 9 software.

Figure 1

Figure 2
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Results: 83% of SSc patients were females, with a mean age of 44 ± 18.4 years. Mean disease duration was 4.3
± 2.6 years and mean follow up interval between measurements was 23 months ± 4.8 months. In 3 patients the sum of fore-
arm mRSS scores improved by 4 points (SSc1, 2 and 6), one patient had a modest improvement (1 point, SSc3), while two
patients remained stable (SSc4 and 5, Fig 2A). No patient had an increase in the forearm skin score. As expected, the
patients with no improvement showed minimal changes in the μs’, similar to controls (0.0109 ± 0.1129 mm-1 in SSc com-
pared to 0.0497 ± 0.0613 mm-1 in HC). However, when patients improved there was a proportionate increase in μs’ that
mirrored the degree of mRSS improvement (Fig 2A). Next we assessed correlation between change in mRSS and change
in μs’ at each site, and found a significant negative correlation (r = -0.74, p < 0.01, Fig 2B).

Conclusion: Our preliminary study indicates that SFDI is sensitive to longitudinal changes in the skin of SSc patients, further
supporting this method as a highly promising new tool for scleroderma skin assessment and monitoring. Future studies are
required to confirm these findings.

References:

1. Pilvar A, Mehendale AM, Karrobi K, El-Adili F, Bujor A, Roblyer D. Spatial frequency domain imaging for the assess-
ment of scleroderma skin involvement. Biomed Opt Express. 2023;14(6):2955. doi:10.1364/BOE.489609
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Background/Purpose: Systemic sclerosis (SSc) is a debilitating autoimmune disease characterized by extensive fibrosis
affecting multiple organs. The fibrosis arises from the excessive production of collagen by dysregulated myofibroblasts.
Our recent single cell RNA-sequencing (scRNA-seq) studies have described several fibroblast subpopulations in the skin
of SSc patients. We have previously shown that myofibroblasts derive from one of these populations that expresses
secreted frizzled-related protein 2 (SFRP2) and DPP4, the most common subpopulation of dermal fibroblasts¹. As these
cells differentiate into myofibroblasts they show upregulated expression of another gene, secreted frizzled-related protein
4 (SFRP4). However, SFRP4 is also expressed by another fibroblast subpopulation found in healthy as well as SSc skin.
ScRNA-seq indicates that this subpopulation also expresses PRG4. Thus, we sought to better understand the location of
PRG4+ fibroblasts in healthy skin and their relationship to SFRP4+ myofibroblasts.

Methods: Dorsal forearm skin biopsies were obtained from a cohort of eight SSc patients and twelve healthy controls, fol-
lowing the approved protocol by the Institutional Review Board of the University of Pittsburgh School of Medicine.
Paraffin-embedded skin samples were utilized for double and triple immunofluorescence staining, employing Tyramide
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amplification and a range of antibodies targeting distinct fibroblast markers. High-resolution figures were generated using
the Olympus FluoView 3000 confocal microscope.

Results: Our study uncovered a unique subpopulation of fibroblasts characterized by expression of proteoglycan 4 (PRG4)
as well as (variable) expression of SFRP4 (and other markers). These cells were seen in both healthy and SSc skin. These
cells were located in both papillary and reticular dermis. In contrast, myofibroblasts also expressed secreted frizzled-related
protein 4 (SFRP4) and alpha-smooth muscle actin (α-SMA), while lacking the (PRG4) marker. Myofibroblasts were specifi-
cally identified in the deep dermis of SSc patients and were not observed in healthy skin.

Conclusion: This study clarifies the relationship between SFRP4-expressing fibroblast subpopulations. PRG4+ fibroblasts
do not appear to be myofibroblast progenitors due to previous bioinformatics analyses, as well as their topological distribu-
tion in the skin. However, it is likely that they contribute to hydration of skin and intriguing to consider how they may contrib-
ute to loss of skin hydration and elasticity with aging, and possibly contribute to other skin pathology. This study also
reinforces the importance of the distinct population of α-SMA+ SFRP4+ PRG4- myofibroblasts, which are key cells in driving
skin fibrosis and tethering in SSc.

Disclosure: B. Nazari: None; T. Tabib: None; R. Lafyatis: None.

Figure 1 shows α-SMA+ SFRP4+ PRG4- myofibroblasts in the dermis of SSc patients

Figure 2 shows a higher magnification of α-SMA+ SFRP4+ PRG4- myofibroblast staining in the dermis of SSc patients
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Background/Purpose: Collagens are the main constituents of the skin. Genetic mutations in type VI, VII, and XVII collagen
cause skin diseases, such as atopic dermatitis, epidermolysis bullosa, and bullous pemphigoid. These are all characterized
as systemic diseases, with local manifestations. Novel collagen biomarkers hold the potential to detect skin manifestations,
monitor the disease course, as well as improve our understanding of the pathophysiology. The objective of this study was to
develop blood-based biomarkers of type VI, VII, and XVII collagen, and investigate their diagnostic potential for skin pathol-
ogies, including systemic sclerosis.

Methods: Three novel immunoassays targeting the N-terminal of type VI collagen (C6A6), an MMP-generated neo-epitope
fragment of type VII collagen (C7M), and type XVII collagen (PRO-C17) were developed and used to measure the aforemen-
tioned analyte levels in serum from healthy donors (n=25), patients with atopic dermatitis (n=20) and systemic sclero-
sis (n=5).

Differences between biomarker levels in healthy donors and patients with atopic dermatitis, and systemic sclerosis, were
calculated by a Mann-Whitney U test. The diagnostic accuracy was evaluated by the area under the receiver operating char-
acteristics (AUROC) curve between the individual dermatological indications and healthy controls. An AUC=0.85 was con-
sidered clinically relevant.

Results: Patients with atopic dermatitis presented higher levels of C6A6, C7M, and PRO-C17 compared to healthy donors
(p < 0.001, p< 0.001, and p=0.0005, respectively), where C7M was significantly elevated in patients with systemic sclerosis
compared to healthy donors (p=0.0019). Neither C6A6 or PRO-C17 could separate between healthy donors and patients
with systemic sclerosis. The diagnostic accuracy of C6A6 for separating patients with atopic dermatitis from healthy controls
was AUC=1.00, while the C7M biomarker presented an AUC=0.912, and PRO-C17 presented an AUC=0.842. The C7M
presented a diagnostic accuracy of an AUC=0.908 for separating healthy donors and patients with systemic sclerosis.

Conclusion: There was a clear link between collagen genetic components and serological biomarkers in skin diseases. This
study highlights the possible use of novel non-invasive biomarkers of collagens to describe the disease in patients with
atopic dermatitis. In addition, C7M may be a useful biomarker in systemic sclerosis. These biomarkers reflect the down-
stream effect of different genetic mutations leading to skin disease and may be useful to determine skin involvement in rheu-
matic diseases, including systemic sclerosis and psoriatic arthritis.

Disclosure: S. Holm Nielsen: Nordic Bioscience, 3, 8;M. Anđeli�c: Nordic Bioscience, 3; D. Sinkeviciute: Nordic Bio-
science, 3; A. Bay-Jensen: Nordic Bioscience, 3, 3, 8, 9; M. Karsdal: Nordic Bioscience, 3, 4, 8.
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Background/Purpose: Systemic sclerosis (SSc) is characterized by an initial inflammatory phase followed by fibrosis.
Esophageal dysfunction in SSc is associated with Gastroesophageal Reflux Disease (GERD), which can lead to severe com-
plications and contribute to fibrosis. SSc patients exhibit increased numbers of specific immune cells, such as CD14+
monocytes, fibrocytes, and tissue macrophages, which are correlated with disease severity and reduced survival. However,
the role of macrophage populations in the esophagus and affected tissues remains poorly understood. This study aims to
investigate the transcriptional heterogeneity of macrophages in the esophagus of SSc patients.

Methods: Esophageal biopsies were obtained from SSc patients, GERD patients without SSc, and healthy control patients.
scRNA-Seq was performed on 20 samples and Cellular Indexing of Transcriptomes and Epitopes by Sequencing
(CITE-Seq) was performed on 7 samples where CD45+ immune cells were isolated using fluorescence-activated cell sorting
(FACS). Data were processed and analyzed using the 10X Genomics 3’ v3.0 pipeline and the Seurat package.

Results: Analysis of the integrated immune cell data identified 16 individual clusters from about 45,000 cells, including T
cells, B cells, and various myeloid cell subsets. Within the myeloid subsets (18% of CD45+), 10 distinct clusters were iden-
tified, including multiple dendritic cell subsets (LAMP3+ �5%) and macrophages. RNA expression analysis and protein
expression confirmation revealed heterogeneity among macrophage subsets, characterized by differential expression of
specific markers such as FABP4, CD11b, CD11c, and CCR2, and APOE as well as varying expression of HLA-antigens,
indicating differences in antigen presentation capabilities. The number of macrophages was found to be increased up to
2-fold in SSc compared to GERD patients and healthy controls.

Conclusion: This is the first study to evaluate immune cells in the esophagus of SSc patients. We demonstrate the presence of
diverse macrophage subsets within the esophagus of SSc patients, each potentially contributing to distinct functions and
mechanisms in the pathogenesis of SSc. These findings underscore the importance of precisely identifying immune cell popu-
lations within affected organs and targeting specific subsets to effectively intervene in the inflammatory process of SSc. Future
research will investigate the differential characteristics of these macrophage subsets compared to control and GERD patients.

Disclosure: H. Makinde: None;M. Dapas: None; S. Dominguez: None; T. Therron: None;M. Gurra: None;M. Karns:
None;K. Aren: None;A. Soriano: None; L.Muhammad: None;C. Cuda: None;D. Carlson: Medtronic, 2, 6, 12, license
agreement; J. Dematte: None;D. Brenner: None; J. Pandolfino: Medtronic, 2, 6;H. Perlman: None;D.Winter: Pfizer,
2; M. Tetreault: None.
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C5 as a Genetic Marker for Discriminating Between IgA Vasculitis and IgA
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Background/Purpose: Immunoglobulin-A vasculitis (IgAV) and IgA nephropathy (IgAN) are inflammatory conditions that
share pathophysiological mechanisms1,2. Similar features are also described between IgAV nephritis (IgAVN) and IgAN3.
However, whether IgAV is an extension of IgAN or a different disease entity is still inconclusive3. The complement system
plays a crucial role in the development of immune-mediated disorders, being specifically associated with renal pathology
and clinical phenotypes in patients with IgAV4. In this regard, C5 signalling blockage is described as a novel strategy to mod-
ulate inflammatory diseases, such as different types of vasculitis5.

Methods: The main objective of this study was to determine the role ofC5 as a potential genetic biomarker for discriminating
between IgAV and IgAN. For that purpose, 9 tag genetic variants within C5 (rs10760128, rs74971050, rs4310279,
rs7868761, rs10818495, rs2159777, rs10156396, rs3815467 and rs16910280) were genotyped in the largest series of
Caucasian patients diagnosed with IgAV ever assessed for genetic studies (n=407) and in 98 Caucasian patients diagnosed
with IgAN. 35.4% of our patients were IgAVN.

Results: Similar genotype distribution were observed in IgAV patients compared to those with IgAN, when C5variants were
analyzed independently (Table 1). In addition, no statistically significant allele differences were disclosed between patients
with IgAV patients and those with IgAN (Table 1). Moreover, when we compared patients with IgAVN and patients with
IgAN, we did not observe genotype nor allele statistical differences (Table 1). Similar results were disclosed when haplotype
frequencies of C5 were compared between patients with IgAV and those with IgAN, as well as between patients with IgAV-
Nand patients with IgAN (data not shown).
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Conclusion:Our results reveal a similar C5genetic distribution in IgAV, IgAVN and IgAN, indicating that this gene may not be
used as a genetic biomarkerfor discriminating between these entities.

References: [1] N Engl J Med 2013;368:2402-14; [2] Autoimmun Rev 2018;17:301-15; [3] Front Immunol
2022;13:921864; [4] Front Immunol 2019;10:2166.
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gramme fellowship from the ISCIII, co-funded by the European Social Fund (`Investing in your future´), grant number
FI22/00020. MSM-G is supported by funds of IDIVAL, grant number TRANSVAL22/01.VP-C is supported by funds of
"Fondo de Investigaciones Sanitarias" from ISCIII, grant number PI18/00042. RL-M is a recipient of a Miguel Servet type II
program fellowship from the ISCIII, co-funded by ESF ("Investing in your future"), grant number CPII21/00004.
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Background/Purpose: ANCA-associated vasculitis (AAV) is a multisystem autoimmune disease that often affects the kid-
neys. It is unclear why some patients with AAV have kidney involvement while others do not. To investigate the mechanisms
underlying these phenotypes, this study examined plasma and urine cytokine profiles in patients with active renal and non-
renal AAV (AAGN and NR-AAV, respectively), and healthy controls (HC).

Methods: Levels of 200 cytokines were measured in the plasma and urine of 6 patients with active AAGN, 9 patients with
NR-AAV, and 3 HC using a human cytokine array. Urine cytokine levels were corrected to urine creatinine and an analyte-
to-creatinine ratio was utilized for analysis. Levels in the three groups were compared using ANOVA. Analytes with false dis-
covery rate (FDR)-corrected p-values < 0.05 were further compared using Tukey HSD post-hoc test.

Table 1. Patient Characteristics
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Results: Patient Characteristics are depicted in Table 1. Most cytokines measured were similar between HC and NR-AAV
patients. Compared to patients with NR-AAV, patients with AAGN had higher levels of plasma and urine cytokines that are
involved in involved in Th17 signaling (IL-17A, IL-17F, IL-17R, IL-23, IL-6), Th1 response (IL-12, GM-CSF, IFNg, TNFa), che-
motaxis (especially for T-cells, monocytes, and dendritic cells - eotaxin-2, I-TAC, Lymphotactin, MCP-3, MIP-3a, CCL23), B
and T-cell crosstalk (B7-1, CD40, CD40L), and angiogenesis (VEGFR1, FLT4, VEGF-C, VEGF-D, SDF1a) (Figure 1).

Conclusion: Compared to NR-AAV, AAGN is associated with an increase in plasma and urine levels of many pro-
inflammatory cytokines. T-cell differentiation, signaling, and crosstalk seem to be the most prominent molecular processes
that are active in patients with AAGN. These data suggest a prominent role of T-cells in AAGN which have the potential of
being leveraged therapeutically.

Disclosure: S. Almaani: Amgen, 2, Aurinia, 2, Chemocentryx, 2, Kezar, 2, Otsuka, 2; H. Song: None; S. Ardoin: None;
L. Fussner: Amgen, 2; B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5, Biogen, 2, F. Hoffmann-La Roche Ltd, 2, Genentech,
2, GlaxoSmithKlein(GSK), 2, Novartis, 2.

Abstract Number: 2372

Soluble Triggering Receptor Expressed on Myeloid Cell-1 Reflects the
Cross-sectional Activity of Microscopic Polyangiitis and Granulomatosis
with Polyangiitis

Jang Woo Ha1, Jason Jungsik Song2, Yong-Beom Park2, Sung Soo Ahn2 and Sang-Won Lee3, 1Yonsei University College of
Medicine, Seodaemun-gu, Seoul, South Korea, 2Yonsei University College of Medicine, Seoul, South Korea, 3Yonsei
University College of Medicine, Seoul, South Korea

Figure 1. Difference in urine (a) and plasma (b) levels of cytokines in patients with active renal and non-renal vasculitis.
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Background/Purpose: This study investigated whether the soluble triggering receptor expressed on myeloid cells-1
(sTREM-1) reflects the cross-sectional activity of microscopic polyangiitis (MPA) and granulomatosis with polyangiitis (GPA).

Methods: This study included 47 MPA and 32 GPA patients with well-documented clinical records and stored sera at diag-
nosis. The activity of vasculitis was assessed using the Birmingham vasculitis activity score (BVAS) The patients were arbi-
trarily divided into two groups according to BVAS at a frequency of 50% as the upper and lower halves of BVAS.

Results: The median age of the 79 patients was 67.0 years, and 58.2% were women. The median BVAS and sTREM-1 were
12.0 and 513.5 pg/mL. sTREM-1 was significantly correlated with BVAS along with five-factor score, short Form 36 health sur-
vey, and C-reactive protein. In the multivariable linear regression analysis, erythrocyte sedimentation rate (standardised β
0.241), and sTREM-1 (standardised β 0.288) were independently correlated with BVAS. Using the receiver operator character-
istic curve, the cut-off of sTREM-1 for the upper half of BVAS was set as 474.1 pg/mL. When we divided patients into two
groups based on sTREM-1 ≥474.1 pg/mL, MPA and GPA patients with sTREM-1 ≥474.1 pg/mL exhibited a significantly
higher risk for the upper half of BVAS than those without (relative risk 5.932). In the multivariable logistic regression analysis with
sTREM-1 ≥474 pg/mL, sTREM-1 ≥474 pg/mL (OR 5.662) was independently associated with the upper half of BVAS.

Table 1. Linear regression analysis of variables for BVAS in patients with MPA and GPA

Table 2. Logistic regression analysis of variables for the upper half of BVAS in patients with MPA and GPA
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Conclusion: This study is the first to demonstrate that sTREM-1 reflects the cross-sectional activity of MPA and GPA.

Disclosure: J. Ha: None; J. Song: None; Y. Park: None; S. Ahn: None; S. Lee: None.
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Background/Purpose: Signal regulatory protein alpha (SIRPα) is primarily found on myeloid cells, including macrophages
and neutrophils. Upon binding to CD47, SIRPa signaling regulates various cellular functions, including phagocytosis, antigen
presentation, cell proliferation, cellular fusion, and cell migration. Therefore, SIRPamay be involved in the pathogenesis of
autoimmune diseases including systemic vasculitis. This study aimed to assess SIRPa expression in tissue samples from
patients with vasculitis.

Methods: Immunohistochemical staining for SIRPα was performed on kidney, lung, and temporal artery (TA) biopsy sam-
ples from patients with granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA), giant cell arteritis (GCA),
and patients without vasculitis. Cells were grouped into 4 categories: i) monocytes/macrophages/dendritic cells; ii) neutro-
phils; iii) eosinophils; and iv) lymphocytes. Categories iii and iv were not analyzed because of positive isotype control staining
and absence of SIRPα+ cells, respectively. A semiquantitative estimation of SIRPα+ cells in categories i and ii were reported

Figure 1. Optimal cut-off and relative risk. (A) Using the ROC curve, sTREM-1 of 474.1 pg/ml was set as the cut-off for the upper half of BVAS.
(B) MPA and GPA patients with sTREM-1 ≥474.1 pg/mL exhibited a significantly higher risk for the upper half of BVAS than those without.
ROC: receiver operator characteristic; sTREM-1: soluble triggering receptor expressed on myeloid cells-1; BVAS: Birmingham vasculitis activity
score; MPA: microscopic polyangiitis; GPA: granulomatosis with polyangiitis.
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using the H-score system based on a visual estimate of the percentage of SIRPα+ cells and the staining intensities classified
from 0 to 3 (H-score = 0 x [% with 0 intensity] + 1 x [% with 1 intensity] + 2 x [% with 2 intensity] + 3 x [% with 3 intensity]).
Density of inflammatory infiltrate for individual cell categories were visually estimated and reported using an ordinal scale.
Statistical analysis was done using GraphPad Prism 9.5.

Figure 1: SIRPα expression on macrophages, monocytes, dendritic cells, and neutrophils, in tissues from patients with and without vasculitis.
Figure 1A: Three non-vasculitis kidney tissue samples had no SIRPα staining. Figure 1B: Non-vasculitis lung tissue samples (# 10, 11, 12 hadmac-
rophages and monocytes and thereby demonstrated SIRPα staining. Figure 1C: Three temporal artery biopsy samples without vasculitis had no
SIRPα staining.
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Results: Samples from 43 patients (20 with GPA, 8 with MPA, and 15 with GCA) were included in the study. Tissue samples
included kidney from 11 patients with GPA and 8 patients with MPA; lung from 9 patients with GPA; and TA from 15 patients
with GCA. All renal biopsies demonstrated glomerulonephritis with crescents. Inflammation was found in all the lung tissue
samples and 6/9 (67%) demonstrated granuloma formation. All 15 TA samples showed inflammation in the arterial wall con-
sistent with the diagnosis of GCA and 9 (60%) demonstrated granuloma formation/multinucleated giant cell infiltration and
disruption of the internal elastic lamina. Figure 1 summarizes the data on SIRPa expression by tissue type. All tissue samples
from patients with active vasculitis showed SIRPα staining. Due to absence of infiltrating immune cells, the kidney and TA
samples from patients without vasculitis did not show any SIRPα staining. However, due to the presence of tissue-resident

Figure 2: Tissue samples from patients with granulomatosis with polyangiitis, microscopic polyangiitis, and giant cell arteritis demonstrating SIRPα
Expression. Figure: 2A-C: Renal biopsy from a patient with granulomatosis with polyangiitis; Figure 2D-F: Lung biopsy from a patient with granuloma-
tosis with polyangiitis: Figure 2G-I: Temporal artery biopsy from a patient with giant cell arteritis. Figures A, D, and G: H&E staining; Figures B, E, and
H: Control rabbit IgG monoclonal antibody (DA1E) stain which is the negative control stain for anti- SIRPα stain; Figures C, F , and I: anti-SIRPα anti-
body D613M stain. The yellow arrows demonstrate some areas of positive SIRPα stain. Magnification of all images was at 20X.
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macrophages and monocytes, lung tissue from patients without vasculitis showed SIRPα staining. Figure 2 provides exam-
ples of SIRPα staining in tissue samples from patients with vasculitis. Figure 3 shows the overall density of inflammatory infil-
trate of cell categories i and ii in the tissues.

Figure 3: Density of infiltration of macrophages, monocytes, dendritic cells, and neutrophils, in tissues from patients with and without vasculitis. An
ordinal scale ranging from 0 to 3+ (0 = none, 1+ = rare/mild, 2+ = moderate, 3+ = severe/dense inflammatory infiltrate) was used to represent the
density of each cell type infiltrate. Figure 3A: Three non-vasculitis kidney tissue samples had no inflammatory infiltrate. Figure 1B: Non-vasculitis
lung tissue samples (# 10, 11, 12) had infiltration of macrophages and monocytes. Figure 1C: Three temporal artery biopsy samples without vas-
culitis had no inflammatory infiltrate.
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Conclusion: This study demonstrates high-level expression of SIRPα in macrophages and monocytes in affected tissues in
systemic vasculitis. Some tissues also had SIRPα+ neutrophils. These findings pave the way for further studies exploring the
role of the SIRPα/CD47 pathway in the pathogenesis of systemic vasculitis and the potential for blockade of SIRPα and/or
the depletion of SIRPa+ cells as treatment of systemic vasculitis.

Disclosure: S. Banerjee: None; E. Rose: Electra Therapeutics, Inc., 11, Star Therapeutics, Inc., 3, 11; S. Panicker:
Electra Therapeutics, Inc., 11, Star Therapeutics, Inc., 3, 11; N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers
Squibb(BMS), 5, GlaxoSmithKlein(GSK), 1, Otsuka, 1, 6, Roche, 1, 6; C. Koening: Amgen, 1; C. Langford: AbbVie,
12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers Squibb(BMS), 5, 12, Non-paid con-
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Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio,
2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32,
2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Background/Purpose: ANCA-associated vasculitis (AAV) is a life-threatening disorder characterized by a relapsing-
remitting disease course necessitating immunosuppression to control disease activity. Balancing the risks of infection
against maintaining good disease control is crucial and yet often challenging. There is a lack of validated biomarkers to tailor
immunosuppression to minimize therapy-related complications while maintaining a relapse-free period. The monitoring of
Torque teno virus (TTV) has been successfully used in transplant medicine to predict the risk of organ rejection and infectious
complications. However, the presence and role of TTV in association with clinical outcomes in AAV has yet to be reported.

Methods: Consecutive plasma samples (N=915) of 81 patients with AAV from the RAVE trial were used for assessment of
the TTV load. Participants received either rituximab (RTX, N=40) or cyclophosphamide (CYC, N=41) followed by azathio-
prine (AZA). The TTV DNA was quantified using a real-time polymerase chain reaction method (TTV R-GENE®, BioMérieux)
at multiple study visits. Change in TTV load and differences between non-relapsing and relapsing patients were investigated
during a follow-up period of 1080 days.
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Results: In total, 915 TTV quantifications were performed. At baseline, 72% (N=58) of patients had detectable TTV in the
peripheral blood. The baseline median TTV load of all patients was 3 x 102 c/mL (interquartile range [IQR]: 0 – 3 x 103

c/mL). TTV load increased after initiation of immunosuppression and peaked at day 120 (median 2 x 103 c/mL, IQR: 2 x
102 – 5 x 105; Figure 1) and was detectable in 80% of the patients. Patients receiving RTX as a remission induction therapy
showed a non-significant higher TTV load during the first 180 days in comparison to CYC/AZA-treated individuals at any
visits. Patients with disease relapse had a lower TTV load at day 120 as compared to those without relapse (median 4 x

Figure 1. Change in TTV load after randomization in the study cohort of patients with ANCA-associated vasculitis. Box plots represent the inter-
quartile range, while plus signs indicate the mean value.

Figure 2. TTV load in the study cohort of ANCA-associated vasculitis patients with and without a disease relapse over time. Box plots represent the
interquartile range, while plus signs indicate the mean value.
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102 [IQR: 0 – 3 x 104] c/mL vs median 8 x 103 [IQR: 2 x 102 – 6 x 105] c/mL, p=0.036, respectively; Figure 2). For the
25 severe relapses, the median time to relapse was 339 (IQR: 232-516) days. Six relapses occured before 120 day, while
19 after day 120.

Conclusion: Among patients with AAV, TTV load reflects the intensity of immunosuppression and is associated with disease
relapses. These results suggest that TTV might be a biomarker for the assessment of immunocompetence and identifying
patients at risk of relapse in AAV.
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Background/Purpose: Interleukin 7 (IL-7) is a hematopoietic growth factor produced by stromal cells in the bone marrow
and thymus, which is indispensable in maintaining immune cells. The transcriptome analysis using CD8 positive T cells dem-
onstrated genes involved in the IL-7 receptor pathway were the poor prognostic factor in anti-neutrophil cytoplasmic anti-
body (ANCA)-associated vasculitis (AAV) (McKinney EF, Nat Med 2010;16:586–91). However, the clinical utility of the
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serum IL-7 levels in AAV is unknown. We aimed to elucidate the clinical characteristics of patients with AAV with high serum
IL-7 levels.

Methods: We retrospectively analyzed 60 patients newly diagnosed with AAV (granulomatosis with polyangiitis (GPA) and
microscopic polyangiitis (MPA)) from March 2010 to April 2022 with preserved sera. We collected medical records from
baseline variables at diagnosis, including clinical symptoms, laboratory data, treatments, and outcomes. Multiplex cytokine
and chemokine bead assays were performed using preserved serum supernatants. Serum samples from 101 healthy
donors were used to define the normal serum IL-7 levels. We compared clinical indices between the patients with and with-
out high levels of IL-7 defined by the median levels of serum IL-7.

Results: The median serum levels of IL-7 were 8.3pg/mL (IQR: 5.3pg/mL - 15.1pg/mL) and 22.4pg/mL (IQR: 11.9pg/mL -
46.6pg/mL) in healthy donors and patients with AAV, respectively. The median levels of IL-7 (22.4pg/mL) divided the
patients with AAV into two groups (30 patients for each group). The IL-7 high group had significantly higher total Birmingham
Vasculitis Activity Score (BVAS), higher white blood cell count, higher neutrophil count, higher platelet count, higher CRP
level, lower lymphocyte count, and lower IgG levels compared to the IL-7 low group (Table). The serum levels of IL-7 corre-
lated with the total BVAS score significantly (ρ=0.28 (Spearman’s rank correlation coefficient), p=0.028). No significant differ-
ences were shown in the type of ANCA (MPO-ANCA or PR3-ANCA) and the diseases (GPA or MPA). There were no

Table: Clinical characteristics of AAV with low and high levels of serum IL-7
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differences in the treatments (initial prednisolone dose, methylprednisolone pulse therapy, intravenous cyclophosphamide,
and rituximab) and the prognosis (relapse and death). The log-rank test demonstrated no significant differences in the sur-
vival rate (p=0.20, Figure).

Conclusion: The high serum levels of IL-7 at diagnosis demonstrated the high disease activity and distinct character with
higher white blood cell count, platelet count, and CRP levels in AAV.

Disclosure: S. Fukui: None; H. Matsuo: None; K. Kojima: None; S. Kurushima: None; T. Michitsuji: None; Y. Tsuji:
None; T. Shimizu: None;M. Umeda: None;R. Sumiyoshi: None; T. Igawa: None; T. Koga: None; S. Kawashiri: None;
N. Iwamoto: None; T. Origuchi: None; A. Kawakami: None.
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Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) is a life-threatening disease
requiring complex management due to a lack of suitable biomarkers. Elevated or persistently positive ANCA titer as an indi-
cator of disease activity or relapse in patients with AAV remains controversial. ANCA can activate eosinophils to induce cell

Figure: Survival provability of AAV with low and high levels of serum IL-7
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death, which in turn releases histone-coated filamentous DNA, referred to as eosinophil extracellular traps (EETs). Eosino-
phils play an important role in eosinophilic granulomatosis with polyangiitis, and galectin-10, which is released from EETs,
is useful as a biomarker. However, the role of eosinophils in granulomatosis with polyangiitis (GPA) and microscopic polyan-
giitis (MPA) remains unclear. Therefore, we investigated the association of galectin 10, eosinophil cationic protein (ECP), and
citrullinated histone H3 (CitH3), which is a marker of EETs and neutrophil extracellular traps, with disease activity in GPA and
MPA using Birmingham Vasculitis Activity Score (BVAS).

Methods: Serum concentrations of galectin-10, ECP, and CitH3 were retrospectively examined in 50 patients with AAV
both in active and remission states, 13 patients with AAV in remission states with infection, and 16 age- and sex-matched
healthy controls using ELISA kits. Additionally, the association between disease activity and conventional markers such as
ANCA and CRP was also evaluated.

Results: The serum concentrations of galectin-10, ECP, and CitH3 in active AAV were significantly higher than those in
remission AAV, remission with infection AAV, and HC groups (Figure 1). BVAS was associated with galectin-10 and ECP
(r=0.62, p< 0.001 and r=0.69, p< 0.001, respectively), but only weakly associated with CitH3 (r=0.21, p< 0.05). ANCA titer
was associated with the BVAS score (r=0.71, p< 0.001). Elevated serum galectin-10, ECP, and ANCA titers were identified
as factors associated with the active phase using multivariate analysis with eosinophil count as a covariate. Receiver operat-
ing characteristic analyses for galectin-10, ECP, and ANCA titers for discriminating between active disease and remission
revealed an area under the curve (AUC) of 0.886, with a sensitivity of 81.3% and specificity of 85%, AUC of 0.938, with a
sensitivity of 83.3% and specificity of 95.1%, and AUC of 0.888, with a sensitivity of 69.4% and specificity of 93.5%,
respectively.

Conclusion: Galectin-10 and ECP levels are elevated in patients with GPA and MPA, and can discriminate between active
disease and remission independent of eosinophil counts. This suggests that the activation of both neutrophils and eosino-
phils is important for disease activity.

Disclosure: T. Hashimoto: None; K. Noguchi: None; Y. Minagawa: None; T. Abe: None; M. Tamura: None;
T. Furukawa: None; N. Azuma: None; K. Matsui: None.

The serum concentrations of galectin-10, ECP, and CitH3 in active AAV, in remission AAV, remission with infection AAV, and HC groups. *p
< 0.05. **p < 0.01, ***P < 0.001; (Mann–Whitney U test)
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Background/Purpose: Older adults with ANCA-associated vasculitis (AAV) have distinct clinical presentations and out-
comes when compared to younger adults. Despite a high incidence of AAV in older adults, they are underrepresented in clin-
ical trials. Studies have focused on age as a risk factor for poor outcomes. Frailty, a syndrome associated with increased

Table 1. Baseline Characteristics of patients with AAV by age group AAV = ANCA-associated vasculitis, SD = standard deviation, PR3 = Protein-
ase 3, MPO = myeloperoxidase, eGFR = estimated glomerular filtration rate, BVAS/WG = Birmingham Vasculitis Activity Score, CCI = Charlson
Comorbidity Index, CFI = Claims-based Frailty index, RTX = rituximab, CYC = cyclophosphamide
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morbidity and mortality, has not been adequately studied in older adults with AAV and provides a more holistic assessment.

The objective of this study was to compare the impact of age and frailty on early (≤ 2 years of diagnosis) end-stage renal dis-
ease (ESRD), severe infection, and death in adults with incident AAV who are ≥ 75 years old vs 65-74 years old.

Methods: Patients ≥ 65 years were included from the 2002-2019 Mass General Brigham AAV cohort, a consecutive incep-
tion cohort. EGPA patients were excluded. Covariates including demographics, disease characteristics, and the Charlson
comorbidity index were assessed at baseline. Disease activity at diagnosis was assessed using the Birmingham Vasculitis
Activity Score (BVAS/GPA). Baseline frailty was measured using the claims-based frailty index (CFI); pre-established cut-offs
defined degrees of frailty (robust, pre-frail, mildly frail, and moderately/severely frail).1

Death and ESRD (composite outcome) were ascertained from linkage to national registries and/or medical records. Severe
infections were identified utilizing inpatient data or as a code in death certificate. The cumulative incidence of the death/
ESRD and severe infections at 2-years were estimated. Kaplan-Meier curves for the probability of composite outcome and
severe infection by age and frailty were generated. Multivariable analysis was performed to compare the association of
age and frailty with death/ESRD and severe infections within 2 years of treatment initiation.

Results: There were 298 patients included. Most were female (61%), white (86%), MPO-ANCA+ (80%), and had renal
involvement (72%). Patients ≥ 75 years old (n=156) had a median age of 81 years, while median age was 69 years in the
65-74 years group (Table 1).

The cumulative incidence at 2 years of death/ESRD (23.1% [95%CI 16.5, 29.7]) vs 5.6% [95%CI 1.8, 9.4]) and severe infec-
tion (34.0% [95% CI 26.5, 41.4] vs 12% [95% CI 6.6, 17.3]) were higher in AAV patients ≥ 75 vs 65-74 years old. In the mul-
tivariable analysis, age ≥ 75 years was associated with an increased risk of composite outcome (hazard ratio (HR) 4.22, 95%
CI 1.94-9.15); frailty was not (HR 2.02, 95% CI 0.46,8.81) (Table 2, Figure 1). In contrast, both frailty (HR 8.9, 95% CI
2.20,36.90) and age ≥ 75 years (HR 2.90, 95 CI% 1.73, 4.47) appeared to be independent risk factors for severe infections
at 2-year follow-up; the association with frailty appeared greater.

Conclusion: AAV patients aged ≥ 75 vs 65-74 years had a higher incidence of death/ESRD and severe infections. Older
age was associated with death/ESRD and severe infection risk. Frailty was a strong risk factor, independent of age, for
severe infection. These findings highlight the need for innovative considerations beyond age when assessing outcome risks
in older adults with AAV.

Table 2. Univariable and multivariable analyses for factors associated with outcomes in older adults with AAV at 2 years ESRD = end-stage renal
disease, CFI = Claims-based frailty index, BVAS = Birmingham Vasculitis Activity Score, CYC = cyclophosphamide aAdjusted for sex, frailty, pul-
monary involvement, renal involvement, and BVAS/GPA. bAdjusted for age, sex, pulmonary involvement, renal involvement, and BVAS/GPA.
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Figure 1. Kaplan-Meier curves for composite outcome (ESRD/death) and severe infections Composite outcome (ESRD/death) by age category
(A) and frailty status (B), and severe infections by age (C) and frailty status (D).

4712



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Vasculitis – ANCA-Associated Poster III: Biomarkers & Renal Outcomes
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: ANCA-associated vasculitis (AAV) commonly causes renal damage, leading to a spectrum of
chronic kidney disease (CKD) and end-stage renal disease (ESRD). Quantitative descriptions of the longitudinal course of
renal dysfunction in AAV have recently been published from the 2002-2017 Mass General Brigham (MGB) AAV cohort.
We aimed to further investigate these findings in an expanded cohort with additional years of follow-up.
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Methods: We included patients from the MGB AAV cohort (2002-2022). A "baseline" measurement (±30 d from treatment
initiation, the index date) of renal function was required along with one additional test. Renal function was assessed at up to
monthly intervals, from -12 m to +24 m relative to the index date. Group-based trajectory modeling was used to identify dis-
tinct renal function trajectories. We assessed between-group differences (between all trajectory groups) with the chi-square
and Kruskall-Wallis tests. Time to ESRD was compared using the log-rank test.
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Results:We identified 4 renal trajectory groups among 375 patients: rapid decline (N=23 [6%]), impaired (N=109 [29%]), pre-
served (N=216 [58%]), and improvement (N=27 [7%]) (Figure). The median posterior probability of group membership was
>0.98 in all groups, indicating excellent fit. Age, sex, race and ANCA type were not statistically different between groups. Renal
vasculitis was found in all patients in the rapid decline (N=23 [100%]) and improvement (N=27 [100%]) groups, and in a majority
of the impaired (N=92 [84%]), compared to a minority of the preserved group (N=100 [46%]; p< 0.001). Pulmonary vasculitis
was more common among the rapid decline (N=13 [57%]) and preserved (N=131 [61%]) groups, compared to the impaired
(N=41 [38%]) and improvement (N=10 [37%]) groups (p< 0.001). Otolaryngological and mucosal manifestations were most
common in the preserved group (Table 1). The rapid decline group had the greatest baseline comorbidity, followed by the
impaired group (p< 0.001; Table 1). Diabetes was equally common between groups, but there was a strong trend toward a
higher rate of hypertension among the rapid decline and improvement groups vs the impaired and preserved groups
(p=0.06). Disease activity by baseline Birmingham Vasculitis Activity Score was higher in the rapid decline (6 [4, 7]) and
improvement (6 [4, 9]) groups, compared to the impaired (5 [4, 6.5]) and preserved (4 [3, 6]) groups (p< 0.001). ESRD occurred
in 49 patients. In the rapid decline group, 22 patients (96%) experienced ESRD, compared to 11 (10%) in impaired, 15 (7%) in
preserved and 1 (4%) in the improvement group (Table 2). ESRD occurred at a median of < 1 m from the index date in rapid
decline vs 3.5 y (IQR 0, 6.8) in impaired and 2.5 y (IQR 0, 5.6) in the preserved group (log-rank p< 0.001). The cause of ESRD
was active AAV in 91% of cases in the rapid decline, vs 45% in the impaired and 33% in the preserved group (p=0.01; Table 2).

Conclusion: We identified 4 distinct renal trajectory groups in an expanded AAV cohort. Trajectory groups were distin-
guished by variation in baseline comorbidity, rates of ESRD and CKD, and timing and cause of ESRD. Confirmation in a sep-
arate cohort will be required.
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2; Y. Zhang: None; Z. Wallace: BioCryst, 2, Bristol-Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis,
1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2, Zenas, 1, 2.

Abstract Number: 2379

A Real-World Descriptive Study of Renal Outcomes Among Patients with
ANCA-Associated Vasculitis Initiating Remission Induction Therapy

SamOh1, Sushmitha Inguva2, Pallavi Rane2 and Brian Tumminello3, 1Amgen, Inc., South San Francisco, CA, 2Amgen, Inc.,
Thousand Oaks, CA, 3Amgen, Inc., San Juan Capistrano, CA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Vasculitis – ANCA-Associated Poster III: Biomarkers & Renal Outcomes
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: ANCA-associated vasculitis (AAV) is a group of rare autoimmune diseases characterized by inflam-
mation and necrosis of small- to medium-sized blood vessels, commonly affecting the kidneys. Clinical characteristics have
been used to categorize AAV into different subtypes, including microscopic polyangiitis (MPA) and granulomatosis with poly-
angiitis (GPA). This study describes baseline characteristics and renal outcomes among patients with GPA or MPA who ini-
tiated remission induction therapy (RIT).

Methods: An observational retrospective cohort study using data from the MarketScan® Commercial and Medicare Sup-
plemental claims database was conducted among patients diagnosed with GPA (ICD-10-CM M31.3, M31.30, M31.31) or
MPA (M31.7) between April 1, 2016 and January 31, 2023. Patients must have been ≥18 years old on the GPA or MPA
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diagnosis date (index date) and had ≥6months of continuous medical and prescription enrollment prior to the index date (the
baseline period). The study period was chosen to coincide with the availability of ICD-10 diagnosis codes for GPA and MPA.
All available data prior to the index date were used to determine whether AAV diagnosis was prevalent based on the pres-
ence of claims for AAV prior to the index date, or presumptive incident based on the absence of AAV claims before the index
date. Renal outcomes during follow-up were examined among the subset of presumed incident GPA or MPA patients initi-
ating RIT, based on their first use of rituximab or cyclophosphamide. Renal outcomes included moderate-to-severe chronic
kidney disease (CKD), defined as Stage 3 or higher, end-stage renal disease (ESRD), dialysis, and kidney transplant. The
cumulative incidence for all available follow-up was estimated for each renal outcome.

Results: A total of 4,878 patients with GPA or MPA were identified. Among these, 33% (n=1,604) were prevalent cases, and
67% (n=3,274) were presumptive incident cases, with a higher proportion of prevalent cases among patients with GPA
(35%, n=1,477) than MPA (18%, n=127). RIT was initiated among 23% (n=625) and 32% (n=185) of patients with presump-
tive incident GPA and MPA, respectively. These patients were primarily female (54% for GPA, and 68% for MPA) and age
(mean ± standard deviation [SD]) at diagnosis was 51.9 ± 13.8 for GPA, and 57.7 ± 13.2 for MPA, respectively (Table 1).
The prevalence of comorbidities between patients with GPA or MPA was generally similar, though comorbidities with renal
or vascular involvement tended to be more frequent in patients with MPA than with GPA (Table 1). Claims for systemic ste-
roids and immunosuppressive drugs were similar for patients with GPA (77% and 24%) and MPA (76% and 33%),
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respectively. The cumulative incidences of CKD, dialysis, ESRD, and kidney transplant among patients with GPA or MPA
were 27%, 12%, 10%, and 3%, respectively, and were similar across AAV subtypes (Table 2).

Conclusion: This study indicates that there remains a substantial burden of renal disease among patients with presumptive
incident GPA or MPA after initiating RIT in a real-world setting.

Disclosure: S. Oh: Amgen, 3, 11; S. Inguva: Amgen, 3, 11; P. Rane: Amgen, 3, 11; B. Tumminello: Amgen, 3, 11, Che-
moCentryx, 3, 11, Equillium, 3, 11.
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Background/Purpose: ANCA-associated vasculitis (AAV) is a rare systemic autoimmune disease with varying reports of
incidence rates and clinical manifestations. Renal involvement is one of the most common manifestations and it can poten-
tially progress to end-stage renal disease (ESRD). This study investigated the incidence rate and renal survival rate of
patients with AAV using national health database in Korea.

Methods: Data were collected from the Korean National Health Insurance Claims Database. Incident AAV cases, according
to the previously validated case-finding algorithm of AAV, between January 2010 to December 2019 were identified. Inverse
probability treatment weights based on propensity scores and Cox’s regression analysis were used to calculate the renal
survival rate of patients with AAV and compared to that of the patients with primary glomerulonephritis (PGN) and among
disease subgroups.

Results: We identified a total of 2,048 AAV patients, consisting of 876 granulomatosis with polyangiitis (GPA), 646 eosino-
philic granulomatosis with polyangiitis (EGPA) and 526 microscopic polyangiitis (MPA) and 57,549 patients with PGN. The
percentage of patients with renal replacement treatment (RRT) in AAV was 20.5% (n=419), consisting of 18.7%, 4.5%,
and 43% in GPA, EGPA and MPA, respectively. A total of 33,931 (59%) patients underwent RRT in PGN. The overall risk
of ESRD was significantly lower in AAV group (hazard ratio [HR] 0.3, p< 0.001) compared to the PGN group after adjusting
for age and sex. Among AAV subtypes, renal survival rate was superior in the order of EGPA, GPA and MPA (HR 0.08, 0.29,
and 0.9, respectively and all p-values were < 0.001) compared to that of PGN.

Conclusion: A considerable number of AAV patients required RRT. Renal survival rate of AAV was favorable compared
to PGN.

Disclosure: C. Choi: None; J. Shin: None; N. Choi: None; S. Ryu: None.
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Background/Purpose: The severity of clinical features and outcomes in previous series of patients reported with renal dis-
ease related to ANCA-associated vasculitis (AAV) vary greatly, probably due to selection bias.

To establish the actual clinical spectrum of renal disease due to AAV in a multidisciplinary outpatient clinic in Northern Spain.

Methods: Review of 132 patients classified as having AAV between 1994 to 2022; Granulomatosis with polyangiitis (GPA),
Microscopic polyangiitis (MPA) or Eosinophilic Granulomatosis polyangiitis (EGPA) was classified according to 2022
ACR/EULAR classification criteria.
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Results: Renal disease was observed in 82 of 132 (62.1%) AAV (38 men/44 women), median age 61.37 years
(24-87 years). Table reflects the main clinical findings and outcomes.

Renal biopsy was performed in 44 patients (36 patients showing a pauci-immune crescentic glomerulonephritis). The
remaining 38 patients were not biopsied due to patient disagreement, mild renal disease or contraindication for biopsy.

The most frequent ANCA antibody specificity was MPO (64.6%) followed by PR3 (26.8%) and double positivity in 3 patients
(2 MPO and PR3 and 1 MPO and MBG).

43 patients were classified as MPA (52.4%), of those, 18 patients (21.9%) had renal limited vasculitis, 27 GPA (32.9%), and
4 EGPA (4.9%). The rest of the patients had other renal disease (5 microhematuria, 1 amyloidosis, 1 diabetes nephropathy
and 1 nephroangiosclerosis).

Nephritic syndrome was the most common renal manifestation when the vasculitis was fully established (56.1%).

The most frequent therapies used were corticosteroids (68.3%), Cyclophosphamide (46.3%), Azathioprine (35.4%), Rituxi-
mab (34.1%) and mycophenolate mofetil (23.2%).

After a median follow-up of 6.23 years (7 days-22.9 years) the last median creatinine and glomerular filtration rate (GFR) was
1.4 mg/dl and 43 ml/min, respectively.

Renal function worsened compared to baseline in 78.3% of MPO positive and only in 33% of PR3 positive (p=0.005).

During the first 12 months follow-up, stabilization or normalization GFR (median GFR at 1 year: 50 ml/min) was observed in
47.1% with no statistical differences among ANCA groups (p=0.303).

Table. Main clinical findings and outcomes of patients with AAV and renal disease. Abbreviations: ANCA-associated vasculitis (AAV), Granuloma-
tosis with polyangiitis (GPA), eosinophilic granulomatosis with polyangiitis (EGPA) or microscopic polyarteritis (MPA)
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Renal outcome at the end of follow-up was poorer in MPA than GPA or EGPA (76.3%, 47.4% and 50% respectively wors-
ened GFR from baseline).

16 patients (19.5%) needed dialysis at any moment. Total remission was achieved in 25 patients (30.5%) while relapses
were observed in 17 patients (20.7%).

Severe infectious was the main severe side-effect, reported in 26 patients (31.7%).

Conclusion: Most AAV patients had some grade of renal disease during follow-up and almost 20% ended up needing dial-
ysis. Therefore this multi-systemic disease should be managed in a multidisciplinary way to establish an early diagnosis and
adequate treatment, limiting chronic disease.

Disclosure: S. Al Fazazi: None; F. Benavides: None; V. Calvo Río: None;m. rodriguez Vidriales: None; c. escagedo
Cagigas: None;m. renuncio garcia: None; l. martin penagos: None;R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca,
2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: It is known that disease activity of ANCA-associated vasculitis (AAV) is decreased after dialysis.
However, most studies have been conducted on Caucasians, and factors associated with relapse during dialysis have not
been well-studied. Therefore, this study aimed to elucidate the clinical manifestation of AAV relapse during dialysis, and iden-
tify factors associated with relapse, in an Asian country.

Methods: We retrospectively reviewed the data of patients diagnosed with AAV who were on dialysis due to renal involve-
ment during follow-up from July 2005 to March 2021 at a single tertiary center in Seoul, Korea. Diagnosis of AAV was based
on the International Chapel Hill Consensus Conference on the Nomenclature of Systemic Vasculitides. The patients on dial-
ysis at the time of AAV diagnosis or during follow-up period were included in our study. Cox regression analysis was per-
formed with the relapse as the dependent variable for the univariable and multivariable analysis.

Results: A total of 38 patients were included in the present study. Median age of participants was 64.0 (52.5–71.3) years,
28 (73.7%) were female, and 92.1% had microscopic polyangiitis (MPA). At diagnosis, mean BVAS was 18.3 (± 4.0), and
66.3% of patients had pulmonary manifestations. Of them, 12 patients were relapsed during followed up for 59.7 (± 50.4)
months after dialysis. Among patients who experienced relapse, 9 had diffuse alveolar hemorrhage (DAH), and interstitial
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lung disease (ILD) aggravation (n = 2) and DAH (n =1) were found. There were no significant differences in age, sex, or mean
BVAS at baseline between relapse and non-relapse group. Treatment regimen including cyclophosphamide, plasmaphere-
sis, and maintenance therapy with azathioprine did not show statistical differences between the two groups. However, in
univariable analysis, significant associations were observed between lung infiltration [HR 5.580 (1.168–26.659), p=0.031],
DAH [HR 4.594 (1.449–14.562), p=0.010], corticosteroid pulse for induction [HR 0.281 (0.080–0.990), p=0.048], and mean
corticosteroid doses [HR 1.360 (1.155–1.602), p< 0.001] with AAV relapse. Multivariable analysis showed that DAH [5.509
(1.569–19.339), p=0.008] and mean corticosteroid doses [1.381 (1.161–1.642), p< 0.001] were significantly associated
with relapse.

Conclusion: Pulmonary manifestation, including DAH at baseline, was significantly associated with AAV relapse, and a sig-
nificant association between mean corticosteroid doses and relapse was found.

Disclosure: Y. Lee: None; H. Song: None; W. Seo: None; J. Kim: None; S. Ahn: None; J. Oh: None; Y. Kim: None;
C. Lee: None; B. Yoo: None; S. Hong: None.
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Background/Purpose: Knowledge of disease characteristics and long-term outcomes of dual-positive patients (DPP) exhi-
biting anti-neutrophil cytoplasmic antibodies (ANCA) and anti-glomerular basement membrane (GBM) antibodies is limited
to small studies in European cohorts. Data regarding disease characteristics, treatment modalities, and disease outcomes
from North American populations are limited to case reports.

Methods: We performed a comparative retrospective chart review from a single center of adult DPP with both ANCA and
anti-GBM antibodies and Single-positive patients (SPP) with only anti-GBM antibodies presenting between 1/1/2014 –

2/8/2023. The follow-up period ranged from 1- 84 months. 9 DPP and 17 SPP were identified. 14 patients not meeting
the clinical criteria for ANCA vasculitis or GBM disease as determined by treating physicians were excluded.

Results: 50% (n=6) of the patients with anti-GBM antibodies also tested positive for ANCA at the time of diagnosis. 5 of
these patients had myeloperoxidase (MPO) antibodies, none had anti-proteinase-3 (PR-3) antibodies. The median age
was 70 years for DPPand 67 years for SPP. DPP presented with acute renal failure (ARF) (n=5), pulmonary-renal syndrome
(n=2), and isolated diffuse alveolar hemorrhage (DAH) (n=1). 6 SPP presented with ARF and 2 with pulmonary-renal syn-
drome. A similar number of DPP and SPP required dialysis at initial presentation however more SPP had GFR< 15 (n=5)
as compared to DPP (n=4). Median serum creatinine was 8.5 mg/dL for SPP and 7.8 mg/dL for DPP. 11/12 patients under-
went renal biopsy, 10/12 showed crescentic glomerulonephritis (CGN) and 8/12 had linear IgG staining on

4722



immunofluorescence. Pulmonary disease was more severe in DPP with 2 patients requiring stay in the intensive care unit
(ICU) and 1 patient requiring mechanical ventilation as compared to 1 SPP requiring ICU stay. DPP pulmonary diagnoses
include pulmonary fibrosis (n=2), and pulmonary nodules (n=1), which were not seen in SPP. All 5 DPP requiring dialysis at
presentation remained dialysis dependent.1 SPP requiring dialysis at diagnosis was able to stop dialysis after 11 months.
All patients received plasmapheresis except for 2 SPP;1 with sepsis and 1 with 100% crescents. All patients received pulse
dose steroids. DPP were mostly treated with rituximab (n=5) while most SPP patients received cyclophosphamide (n=4).
DPP received maintenance immunosuppression with rituximab (n=2) and mycophenolate mofetil (n=2) for a duration ranging
from 3-18 months. Only 1SPPreceived maintenance steroids over 4 years until renal transplant. 1 DPP and 1 SPP who did
not receive immunosuppression due to comorbidities died. 5/6 DPP had no relapse in the study period. One patient who
developed DAH2 years after initial presentation was successfully treated with steroids and Rituximab.

4723



Conclusion: Half (50%) of this cohort of anti-GBM-positive patients also had positive ANCA serology, highlighting the
importance of testing for both antibodies in CGN. DPP presented with mixed clinical features of ANCA vasculitis and anti-
GBM disease. Patients with dual positivity may have an increased risk of disease relapse upon discontinuation of
immunosuppression.

Disclosure: Z. Shahid: None; M. Lucke: AbbVie/Abbott, 2; S. Arora: Aurinia, 1, 6, Calliditas, 6, Gsk, 6, Travere, 1.
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Background/Purpose: Vascular damage from inflammation in ANCA vasculitis leads to a sustained procoagulant state
causing accelerated atherosclerosis. A population-based cohort study found that the risk of cardiovascular disease is more
than 3-fold higher in patients with ANCA-associated vasculitis. We hypothesize that those with ANCA vasculitis are more
likely to have a major adverse cardiovascular event (MACE) compared to those in the hypertension control group.

Methods:We retrospectively reviewed patients with ANCA vasculitis (n=125) between 2017-2020. Charts were reviewed to
assess cardiovascular (CV) risk factors which included history of smoking, hypertension, hyperlipidemia, diabetes mellitus
and chronic kidney disease. Incidence of MACE such as myocardial infarction (MI), stroke, heart failure (HF) was calculated
retrospectively after the diagnosis of ANCA vasculitis. Chi square and modified Poisson regression were used to calculate
the incidence rate ratio (IRR) for MACE. We also retrospectively reviewed patients with hypertension without ANCA-
associated vasculitis (n=100) between 2017-2020. The associations of each of the ANCA vasculitis categories and hyper-
tension group with outcomes of MACE were examined by logistic regression. Minitab statistical software was used with sig-
nificance accepted at p < 0.05.

Table 1
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Results: The mean age of the hypertension group was 62 years with a mean BMI of 30.1 kg/m². Females were 48%. The
odds of having a stroke and MI were significantly higher amongst EGPA, GPA, and MPA patients than hypertension patients
(p< 0.05). The odds of having HF were significantly higher amongst EGPA and GPA patients than hypertension patients
(p< 0.05) [Table 1].

Of 125 total ANCA vasculitis patients, 77 (61.6%) had granulomatosis with polyangiitis (GPA), 37 (29.6%) had eosinophilic
granulomatosis with polyangiitis (EGPA), and 11 (8.8%) had microscopic polyangiitis (MPA). Females were 68%. Mean
age of the cohort was 58 years with a mean BMI of 29.4 kg/m². The unadjusted and adjusted (for age, gender, and CV risk
factors) IRR for stroke was significantly lower in patients with EGPA and MPA vs. GPA (p< 0.05). The IRR for HF was signif-
icantly higher in EGPA vs. GPA (p< 0.05) [Table 2].

Conclusion: ANCA-associated vasculitis is a significant risk factor of MACE. The hypertension control group may not be a
true matched control group. The ANCA vasculitis group may have other comorbidities including, diabetes, hyperlipidemia,
chronic kidney disease, and tobacco abuse. More studies are needed to show that control of ANCA disease activity can
decrease the risk of MACE and death. More studies are needed to show that treatment of modifiable risk factors including,
glucocorticoid use, chronic kidney disease (CKD), proteinuria, respiratory infections, dyslipidemia, hypertension, metabolic
syndrome, and insulin intolerance is necessary to optimize long-term outcomes.

Disclosure: L. Rosenberg: None; L. Farrukh: None; S. Kooner: None; M. Ehtesham: None; S. Wajid: None;
R. Peredo-Wende: None; S. Murawski: None.
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Table 2
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Background/Purpose: The aim of this study was to investigate the risk of major adverse cardiovascular events (MACE) in
patients with ANCA-associated vasculitis (AAV).

Methods: We conducted a retrospective study using the ANCA-associated vasculitis Toulouse cohort (AAVT). The inci-
dence of MACE, defined as myocardial infarction (MI) and/or stroke and/or death, as well as survival, were compared
between groups using the Chapel Hill Consensus Conference classification criteria. We also applied Cox regression models
adjusted for traditional cardiovascular risk factors and sex to assess the risk of MI, stroke and MACE occurrence.

Results: A total of 454 patients were included, including 266 (50%) with granulomatosis with polyangiitis (GPA), 167 (37%)
with microscopic polyangiitis (MPA), and 61 (13%) with eosinophilic granulomatosis with polyangiitis (EGPA). Of these,
249 (55%) were men and 205 (45%) were women. The mean age at diagnosis was 61 (SD: 16.49) years, and the mean
follow-up duration was 7.185 (SD: 6.72) years. We identified 19 MI and 13 strokes during the study period. The incidence
rate of MACE was 23.77 per 1000 patient-years in the GPA group, compared to 35.51 per 1000 patient-years in the MPA
group and 20.03 per 1000 patient-years in the EGPA group. The mean time to occurrence of a MACE was 8.07 (SD:
6.19) years in the GPA group, 4.59 (SD: 4.63) years in the MPA group and 13.58 (SD: 11.51) years in the GEPA group
(p=0.0001). At 5 and 10 years from diagnosis, the probability of survival without MACE was 93.3% and 81.57%, respec-
tively, in the GPA group, 83.98% and 67.15% in the MPA group, and 94.33% and 86.83% in the EGPA group (p=0.037).
The incidence rate of MI was 4.10 per 1000 patient-years in the GPA group, compared to 8.44 per 1000 patient-years in
the MPA group and 5.37 per 1000 patient-years in the EGPA group. The mean time to occurrence of an MI was 3.72 (SD:
5.74) years in the GPA group, compared to 3.04 (SD: 2) years in the MPA group and 7.52 (SD: 5.28) years in the EGPA
group (p=0.0001). At 5 and 10 years from diagnosis, the incidence of MI was 2% and 3%, respectively, in the GPA group,
4% and 5% in the MPA group, and 2% and 5% in the EGPA group (p=0.48). The incidence rate of stroke was 4.08 per
1000 patient-years in the GPA group, compared to 5.26 per 1000 patient-years in the MPA group and 1.73 per 1000
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patient-years in the EGPA group. The mean time to occurrence of a stroke was 7.19 (SD: 5.11) years in the GPA group,
compared to 3 (SD: 2.14) years in the MPA group and 17.83 (SD not applicable) years in the EGPA group (0;0001). At
5 and 10 years from diagnosis the incidence of stroke was 1% and 2% respectively in the GPA group, 2% and 3% in the
MPA group, and 0% in the EGPA group (p=0;49).

Conclusion: Patients classified as MPA appear to be at higher risk of MACE and have a lower probability of MACE-free
survival.

Disclosure: J. Idoate: None; M. Mourguet: None; T. Villeneuve: None; G. Prevot: None; L. Guilleminault: None;
R. David: None; S. Faguer: None; A. Huart: None; D. Chauveau: None; L. Alric: None; M. Michaud: None;
L. Sailler: None; S. De Almeida Chavez: None; E. Mouchon: None; O. Lairez: None; G. Pugnet: None.
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Background/Purpose: The aim of this study was to investigate the relationship between ANCA specificity and the risk of
major adverse cardiovascular events (MACE) in patients with ANCA-associated vasculitis (AAV).

Methods: We conducted a retrospective study using the ANCA-associated vasculitis Toulouse cohort (AAVT). The inci-
dence of MACE, defined as myocardial infarction (MI) and/or stroke and/or death, as well as survival, were compared among
patients according to their ANCA specificity. We also applied Cox regression models adjusted for traditional cardiovascular
risk factors and sex to assess the risk of MI, stroke and MACE occurrence.

Results: A total of 402 patients were included, of whom 166 (41%) had anti-PR3 ANCA and 236 (59%) had anti-MPO
ANCA. Among them, 220 (55%) were male and 182 (45%) were female. The mean age at diagnosis was 61.22 (SD:
16.05) years, and the mean follow-up duration was 7.51 (SD: 6.41) years. During the study period, 15 cases of MI and
12 cases of stroke were identified.

The incidence rate of MACE was 33.11 per 1000 patient-years in the anti-MPO ANCA group, compared to 21.37 per 1000
patient-years in the anti-PR3 ANCA group. The mean time to MACE occurrence was 3.29 (SD: 2.74) years in the anti-MPO
ANCA group and 7.33 (SD: 5.68) years in the anti-PR3 ANCA group (p=0.0001). At 5 and 10 years from diagnosis, the prob-
ability of MACE-free survival was 89.39% and 68.77% respectively in the anti-MPO ANCA group, and 93.39% and 83.36%
in the anti-PR3 ANCA group (p=0.0001) (figure 1).
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The incidence rate of MI was 6.16 per 1000 patient-years in the anti-MPO ANCA group, compared to 4.09 per 1000 patient-
years in the anti-PR3 ANCA group. The mean time to MI occurrence was 2.21 (SD: 1.81) years in the anti-MPO ANCA
group, while it was 4.24 (SD: 6.11) years in the anti-PR3 ANCA group (p=0.0001). At 5 and 10 years from diagnosis, the inci-
dence of MI was 4% in the anti-MPO ANCA group, compared to 2% and 3%, respectively, in the anti-PR3 ANCA
group (p=0.31).

The incidence rate of stroke was 6.13 per 1000 patient-years in the anti-MPO ANCA group, compared to 2.72 per 1000
patient-years in the anti-PR3 ANCA group. The mean time to stroke occurrence was 4.39 (SD: 2.99) years in the anti-
MPO ANCA group, while it was 7.69 (SD: 7.42) years in the anti-PR3 ANCA group (p=0.0009). At 5 and 10 years from diag-
nosis, the incidence of stroke was 2% and 3%, respectively, in the anti-MPO ANCA group, and 1% and 2% in the anti-PR3
ANCA group (p=0.18).

The Cox regression model found an association between the presence of anti-MPO ANCA and the risk of MACE (HR: 1.77;
95% CI: 1.13-2.8; p=0.0134). A similar trend was observed for the risk of stroke (HR: 3.05; 95% CI: 0.88-10.6; p=0.0795).
There was no association found between the presence of anti-MPO ANCA and the risk of MI.

Conclusion: Patients with anti-MPO ANCA appear to be at higher risk of MACE.

Disclosure: J. Idoate: None; M. Mourguet: None; R. David: None; S. Faguer: None; A. Huart: None; D. Chauveau:
None; T. Villeneuve: None; G. Prevot: None; L. Guilleminault: None; E. Mouchon: None; L. Balardy: None;
L. Sailler: None; S. De Almeida Chavez: None; L. Alric: None;M.Michaud: None;O. Lairez: None; G. Pugnet: None.
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Background/Purpose: Manifestations of giant cell arteritis (GCA) include large vessel involvement (LVI) of the aorta and its
branches. Aortic aneuryms are more common compared to the general population. GCA is complicated by an increased risk
of infections, likely due to treatment and/or the systemic nature of the disease. There is limited information on the impact of

Table 1

4729



the disease phenotype on the risk of infection among patients with GCA. No previous study has investigated LVI in GCA as a
risk factor for severe infections. Such investigations need to take into account demographics and comorbidities. The objec-
tive of this study was to assess the influence of age, sex, LVI and pre-existing comorbidities on the risk of severe infection
in GCA.

Methods: Patients with biopsy-proven GCA, diagnosed between 2002 and 2010, were identified from a regional pathology
register, and followed through the end of study December 2011.

Data on infections requiring hospitalization were obtained from linkage to the regional healthcare registry. Twenty categories
of infections were identified based on ICD-10 codes.

Five categories of pre-existing comorbidities were based on diagnoses registered within four years before the date of GCA
diagnosis, and the Charlson comorbidity index (CCI) was calculated. Information on LVI was obtained through structured
review of all relevant radiological and clinic-physiological studies. LVI was defined as presence of aneurysm, ectasia, or ste-
nosis of the aorta and/or its main branches or positive 18fluoro-2-deoxy-d-glucose positron emission tomography–
computed tomography or other nuclear imaging methods indicating vasculitis. Patients with LVI findings after or ≤1 year
before the GCA diagnosis were classified as having the LVI phenotype. Cox regression analysis was used to identify possible
predictors of severe infections among patients with GCA. Patients were followed from time of GCA diagnosis and censored
at death or migration from the region. Covariates were excluded from multivariate models based on co-linearity.

Results: Among 516 patients with biopsy-proven GCA (Table 1), 19.4% had confirmed LVI, and 12% had aortic involve-
ment (aneurysm, ectasia, dissection or signs of vasculitis on nuclear imaging) with or without concomitant distributary artery
affection. There were 118 patients with ≥1 severe infection during the study period.

Table 2
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Higher age at diagnosis and several pre-existing comorbidities, i.e. coronary artery disease, heart failure, diabetes, chronic
obstructive pulmonary disease and renal failure were significant predictors for severe infections (Table 2). LVI overall and aor-
tic involvement were associated with significantly increased risk of severe infections in age-adjusted analyses (Table 2). In the
multivariate analysis, aortic involvement was predictive of severe infections (Hazard ratio 1.75; 95% confidence interval
1.04-2.94, adjusted for age and comorbidities) (Table 3).

Conclusion: In patients with GCA, age and specific pre-existing medical conditions are predictors of severe infections. LVI,
in particular of the aorta, may also be associated with a higher risk for severe infection.

Disclosure: N. Naderi: None; A. Mohammad: None; K. Wadström: None; U. Bergström: None; C. Turesson: Abb-
Vie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Pfizer, 6.
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Background/Purpose: Giant cell arteritis (GCA) is the most common type of vasculitis in adults aged 50 years or older.
Although the substantial morbidity from infections in patients with GCA, partly due to immunosuppressive treatment, is well
recognized, few studies have evaluated the incidence of severe infections compared to the general population. Even fewer
have investigated the incidence of severe infection by time from GCA diagnosis compared to a reference population.

The objective of this study was to compare the risk of severe infection in different time intervals after GCA diagnosis to the
general population.

Table 3
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Methods: Patients with biopsy-proven GCA, diagnosed between 2002 and 2010 were retrieved from a regional pathology
register. They were compared with four reference subjects per case from the corresponding area, matched for age, sex and
area of residence. Data on infections requiring hospitalization were obtained from linkage of the cases and the references to
the regional healthcare register, through 2011. Using ICD-10 codes, twenty categories of infections were identified. Patients
and reference subjects were censored at death or migration from the area. Incidence rates of severe infections in patients
with GCA and reference subjects, stratified by follow-up time (0-6 months, 6-12 months, 1-2 years, 2-3 years, > 3 years),
were estimated by dividing the number of severe infections in each time interval with the corresponding follow-up time
(in years). The follow-up time started at date of diagnosis for patients (index-date for reference subjects) and ended at death
or December 31, 2011. Rate Ratios (RRs) regarding severe infections, stratified by category of follow-up time, were calcu-
lated for patients with GCA vs. reference subjects. The 95% confidence intervals (CI) for incidence rates and RRs were esti-
mated using the Poisson distribution ratio.

Table 1

Figure 1
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Results: Five hundred and sixteen patients with GCA were identified and compared to 3335 matched reference subjects. A
total of 222 severe infections occurred in 118 patients with GCA. The cumulative incidence rate of severe infections was 8.5
% during the first year and 22.9 % over the entire follow-up.

The incidence rate in patients with GCA was highest during the first six months, 14.8/100 person-years (Table 1).

During this period, the rate was significantly increased compared to reference subjects (RR 3.27; 95% CI 2.06; 5.11)
(Figure 1).

The rate of severe infections was numerically higher than that for the general population during the entire follow-up, but the
difference reached statistical significance only during the first six months and after > 2 years of follow-up (Table 1, Figure 1).

Conclusion: The risk for severe infection is increased in patients with GCA compared to the general population, in particular
during the first 6 months after diagnosis.

Disclosure: N. Naderi: None; A. Mohammad: None; K. Wadström: None; U. Bergström: None; C. Turesson: Abb-
Vie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, Pfizer, 6.
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Background/Purpose: Monitoring disease activity in giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) remains
challenging as standard inflammation parameters, i.e., C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR),
are not specific for rheumatic disease activity. Furthermore, tocilizumab (TCZ), meanwhile a cornerstone of GCA treatment,
inhibits interleukin-6 (IL-6)-dependent synthesis of CRP. Calprotectin (CALPR) and serum amyloid A (SAA) are promising
alternatives, especially since they are at least largely independent of IL-6. However, there are few prospective data on large
cohorts. Our aim was to evaluate the value of CALPR and SAA for indicating disease activity in GCA/PMR.
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Methods: In a prospective cohort study, CRP, ESR, CALPR, and SAA were measured repeatedly at each visit in 98 patients
with confirmed GCA (N=81) or PMR (N=17). A total of 576 visits (=measurements) were performed with a mean of 5.9 ± 2.7
visits for each patient. Patients were classified as "active disease" by clinical evaluation according to current guidelines at
131 visits (=22.7% of all visits). TCZ was administered at 140 visits. To test the predictive power of patients’ active status
based on all measurements, we performed univariate logistic regression. For the resulting receiver operator curves (ROC),
99% confidence intervals of the area under the curve (AUC) were calculated based on a bootstrap approach (9999 repli-
cates). Because patients were measured multiple times, we modeled the log value of all measurements using a mixed-
effects model with the random factor "patient." These values were modeled using the numeric factors BMI and age and
the binary factors sex (male/female), prednisolone (yes/no), MTX (yes/no), diagnosis (GCA/PMR), and active (yes/no).

Results: ROC analysis of examinations without TCZ showed the best AUC for CRP (0.76; 0.69-0.83), followed by SAA
(0.74; 0.66-0.82), ESR (0.7; 0.63-0.78), and CALPR (0.66; 0.59-0.73). For visits with TCZ, SAA showed the best AUC
(0.73; 0.5-0.9), then CRP (0.58; 0.41-0.77), CALPR (0.55; 0.32-0.74), and ESR (0.48; 0.31-0.68). In the adjusted model
for visits without TCZ, CRP, ESR, and SAA showed highly significant mean change in active disease (p >0.001), CALPR
showed significant change (p < 0.05). For visits with TCZ, no parameter showed significant mean change with active
disease.

Conclusion: SAA shows better AUC than the other seromarker in patients treated with TCZ. In patients without TCZ treat-
ment, the AUC of CRP and SAA are almost equal. However, after multivariate regression, no significant effect is detectable
for any of the tested parameters.

Disclosure: M. Froehlich: None;M. Schmalzing: AbbVie, 2, 6, Boehringer Ingelheim, 2, 5, 6, Chugai/Roche, 2, EUSA-
Pharma, 2, 6, Galapagos, 2, 5, 6, Hexal/Sandoz, 2, Janssen-Cilag, 2, 6, Lilly, 2, onkowissen.de, 2, UCB, 2, 5;
H. Labinsky: None; J. Portegys: None; O. Gadeholt: None; P. Strunz: AbbVie/Abbott, 12, travel grant, Janssen,
12, travel grant, Roche, 5; E. Schwaneck: None; M. Dittrich: None; T. Mueller: None; M. Gernert: None.
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Background/Purpose: Age is the strongest risk factor of giant cell arteritis (GCA), implying a possible pathogenetic role of
cellular senescence. So far, no studies have investigated adequately this question. The current study aims to identify the var-
ious senescent cell types in temporal artery biopsies (TABs) of GCA and polymyalgia rheumatica (PMR) patients by applying
the novel multi-marker algorithm, define the secretory associated senescent phenotype (SASP) key molecules and explore
possible implications of senescence in GCA pathogenesis.

Methods: Seventy five positive TABs from GCA patients and 22 negative from PMR patients were retrospectively analyzed.
Senescent cells and their histologic origin were identified after staining for specific cellular markers including GL13, p21,
vimentin, CD68, CD3 and aSMA, following the established multi-marker algorithm(1,2); IL-6 and MMP-9 were investigated
as components of the (SASP) by triple co-staining. Twenty-four hour GCA or PMR artery culture supernatants were applied
to primary skin fibroblasts with or without IL-6 blocking agent to explore the induction of IL-6 associated cellular senescence.

Results: Senescent cells were present in GCA arteries at higher proportion compared to PMR (9.50% vs 2.66% respec-
tively, p< 0.0001) adjacent to the inflammatory cells and were mainly originated from fibroblasts (29.6%), macrophages
(16.2%) and endothelial cells (14.3%) (Figure 1). IL-6 was expressed mainly by senescent fibroblasts and macrophages
while MMP-9 by fibroblasts only (Figure 2). IL-6 positive senescent cells were associated with the extension of vascular wall

Figure 1. Detection of senescent cells in tissue artery biopsies of GCA patients. (A) Representative images for single GL13 staining with immuno-
histochemistry (upper panel) and immunofluorescence (lower panel) in TABs of GCA and PMR patients, showing higher proportion of GL13 pos-
itive cells adjacent to the inflammatory cells in GCA arteries compared to PMR. (B) Graphical representation of the proportion of GL13 positive
senescent cells, after immunohistochemical evaluation by two independent readers and quantification analysis in 75 GCA and 22 PMR TABs
(GCA vs PMR): 9.50% vs 2.66%, p<0.001. (C) Confirmation of senescent cells by co-staining for GL13 and p21WAF1/Cip1 in a TAB of a GCA
compared to a PMR patient (representative image). (D) Electron micrographs of senescent cells in artery of GCA patients showing Lipofuscin
(LF) granules in their cytoplasm (Di,ii). (E) Electron micrographs of cells in artery of PMR patient without lipofuscin granules (Ei,ii). Higher magnifica-
tion of the area in the black box of (Ei). N: nucleus. Staining: uranyl acetate/lead citrate. Objectives (A) 20x, (C) 63x. Scale bars: 50μm (A) 10μm (C).
1μΜ (Di,ii, Eii), 2μM (Ei). ****p < 0.0001
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Figure 2. Characterization of senescent cells per cell type in tissue artery biopsies of GCA patients. Representative images of double positive
senescent cells after staining for GL13 and (A) Vimentin(+) (fibroblasts), (B) CD68(+) (macrophages), (C) CD34(+) (endothelial cells) or (D) aSMA
(+) (smooth cells) in a TAB of one GCA and one PMR patient (double staining immunofluorescence). Squares depict magnified cells with presence
of double positive staining. (E) Quantification analysis by two independent observers, showing significantly higher proportion of senescent fibro-
blasts (GL13(+)/Vimentin(+)), macrophages (GL13(+)/CD68(+)) and endothelial cells (GL13(+)/CD34(+)) in 13 GCA compared to 13 PMR biopsies.
Objectives 20x. Scale bars: 50 μm. n.s. not significant, *p < 0.05, **p < 0.01, p < 0.001

Figure 3. Senescent cells in GCA express SASP that includes IL-6 and MMP-9. Representative images of IL-6 expression by senescent cells of
different origin: (A) GL13(+)/Vimentin(+) (senescent fibroblasts, (B) GL13(+)/CD68(+) (senescent macrophages), (C) GL13(+)/CD34(+) (senescent
endothelial cells)) and (D) GL13(+)/aSMA(+) (senescent smooth muscle cells) in a TAB of n=10 GCA and n=10 PMR patients (triple staining immu-
nofluorescence). (E) Graphical representation of the proportion of IL-6 positive senescent cells in 10 GCA and 10 PMR biopsies, showing signifi-
cantly higher proportion of IL- 6 positive senescent fibroblasts (GL13(+)/Vimentin(+)) and macrophages (GL13(+)/CD68(+)). Representative
images of MMP-9 expression by GL13/vimentin double positive (senescent fibroblasts) cells in a TAB of one GCA and one PMR patient (triple stai-
ningimmunofluorescence). (F-G) Graphical representation showing higher proportion of MMP-9 positive senescent fibroblast (GL13(+)/vimentin(+))
in the 3 GCA compared to 3 PMR specimens. Objectives (A), (D) 20x, (B), (C), 63x. Scale bars: (A), (D) 50 μm, (B), (C), 10μm. n.s. not significant, *p
< 0.05, **p < 0.01
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inflammation (adventitial limited disease vs transmural inflammation: 10.02% vs 4.37% respectively, p< 0.0001) (Figure 3).
Giant cell arteritis but not PMR artery culture supernatant induced IL-6-associated senescence that was partially inhibited
by IL-6 blockade.

Conclusion: Senescent cells with inflammatory phenotype are present in GCA arteries and are associated with the inflam-
matory burden of the vascular wall. These findings suggest a potential implication of senescent cells in disease pathogenesis
by perpetuating inflammation and affecting vascular remodeling via IL-6 dependent mechanisms.

Disclosure: D. Veroutis: None; O. Argryropouou: None; A. Goules: None; K. Kambas: None; D. Palamidas: None;
K. Evangelou: None; S. Havaki: None; A. Polyzou: None; E. Xingi: None; E. Karatza: None; K. Boki: None;
a. cavazza: None; C. Kittas: None; D. Thanos: None; c. Ricordi: None; c. marvisi: None; F. Muratore: None;
E. Galli: None; S. Croci: None; C. Salvarani: CSL Vifor, 1, 2, 6, Eli Lilly, 1, 2, 6; V. Gorgoulis: None; A. Tzioufas: None.
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Background/Purpose: The relapse rate of treated patients with giant cell arteritis (GCA) varied widely in observational series
and randomized controlled trials. This study aimed to estimate the frequency and timing of relapse, the prevalence of multi-
ple relapses, the characteristics of flares, and the predictors of relapse in a large cohort of Spanish patients with GCA.

Methods: All patients in the ARTESER (Registry of Giant Cell Arteritis Patients of the Spanish Society of Rheumatology) were
reviewed. ARTESER is a multicentre observational retrospective longitudinal study conducted in 26 hospitals that included
all consecutive patients diagnosed with GCA between 1 June 2013 and 29 March 2019. All cases were aged 50 years or
older and had a confirmed diagnosis of GCA, that is, they met at least one of the following criteria: objective confirmation
of the presence of vasculitis in a diagnostic test, at least three 1990 ACR criteria for GCA satisfied, and/or a diagnosis made
based on the clinical judgment of the investigator. We diagnosed disease relapses if all the following criteria were satisfied: 1)
reappearance of signs/symptoms of GCA and/or polymyalgia rheumatica (PMR); 2) resolution of signs/symptoms after
increasing glucocorticoids; 3) presence of raised acute-phase reactants ESR and/or CRP, and 4) exclusion of other causes.
The data were obtained by review of medical records.

Results: In total, 1675 patients were included. They were predominantly female (70.3%), with a mean (±SD) age at diagnosis
of 76.9±8.1 years. Of them, 1284 patients were followed up for one or more years. During follow-up, 574 relapses were
observed in 334 (26%) patients. One-year, 2-year, 3-year, and 4-year cumulative relapse rates were 18%, 27.9%, 37.6%,
and 44.8%, respectively (see Table 1). Most relapses (81.2%) occurred within the first two years after diagnosis (55.3% in
the first year and 26% during the second). The mean dose of prednisone at the first relapse was 13.95 mg/day (IQR25%-
75%: 5-20 mg). Fifteen percent (34/232) of patients experienced > 1 flare within the first year of treatment and 10.5%
(12/114) during the second year. The majority of flares corresponded to a minor relapse according to the EULAR consensus
definitions for disease activity states in GCA (minor relapses 73% / major relapses 27%) In the multivariate analysis, we did
not identify any clinical factor at diagnosis that was a predictor of relapse during the first three years of evolution: nor the
age, sex, presence of cranial manifestations, severe ischemic complications, large vessel involvement, or a strong initial sys-
temic inflammatory response. By contrast, the administration of intravenous (IV)methylprednisolone (MP) boluses was neg-
atively associated with the occurrence of relapses (OR: 0.356, 95% CI 0.182 to 0.696; p< 0.01).

Conclusion: Relapses among patients with GCA are common, mainly during the first two years after diagnosis. Between
8 and 18% of patients had multiple relapses. Despite the relevance of this problem, we do not yet have any predictive factors
to identify patients with a higher risk of flare. Induction treatment with high-dose IV MP boluses appears to decrease the risk
of relapses.

Disclosure: J. Narvaez: None; J. Sanchez-Costa: None; I. Hern�andez-Rodríguez: None; R. Melero-Gonzalez:
None; E. De Miguel: None; I. Monjo: Amgen, 6, Gedeon Richter, 6, Janssen, 6, Novartis, 6, Roche, 6, UCB, 6;
M. silva díaz: None; L. SILVA FERNANDEZ: None; J. Belzunegui Otano: None; J. Valero-Jaimes: None;
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Background/Purpose: Polymyalgia rheumatica (PMR) is associated with giant cell arteritis (GCA) in 16 to 21% of cases.
This raises the question of a pathophysiological continuum between PMR and GCA, especially since a study reported
mature arterial wall dendritic cells (DC) in patients with GCA or PMR. There are 3 main types of DC: plasmacytoid DC
(expressing CD123), conventional DC (cDC) expressing CD141 (cDC1) or CD1c (cDC2), and monocyte-derived DC (mo-
DC) expressing CD209 and CD14.This study aimed to identify, localize and characterize the phenotype of arterial DC in
PMR and GCA.

Methods: Using temporal artery biopsies (TAB) from patients with PMR, GCA and healthy controls, bulk RNA-sequencing
and RT-PCR analyses were performed to assess the level of expression of myeloid DC genes (CD141, CD1C, CD209,
ITGAX), DC maturation genes (CD83, CD80/86, CCR7) and mature DC chemokine expression (CCL18, CCL19, CCL20,
CCL21). Expression of markers of DC lineage (CD209), DC maturation state (CD83 and CCR7) and DC origin (CD14,
CD68, CD1c, CD141) were also studied in TABs by immunofluorescence (IF).

Results: Forty-three patients were included (14 GCA, 15 PMR, 14 controls). TAB from GCA patients were characterized by
a strong mature DC signature with high level of expression of DC associated genes (CD1C, ITGAX [coding CD11c] and
CD209 [coding DC-SIGN]), DC maturation genes (CD83, CCR7, CD80/CD86) and DC chemokine genes (CCL18, CCL19,
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CCL20). In PMR arteries, the DC signature was more heterogeneous: a few arteries expressed CD1C and CD141 but none
expressed DC maturation genes. Healthy arteries were characterized by the absence of expression of DC associated genes
and mature DC genes (figure 1). In GCA arteries, IF analysis revealed that the three arterial layers were heavily infiltrated by
CD209+ cells. These cells also expressed CD14 and often CD68, thus fitting with mo-DC (CD209+CD14+CD68-) or macro-
phages (CD209+CD14+CD68+). Some of these cells expressed maturation markers of DC (CD83 and CCR7). However, no
CD1c or CD141 cells were found in the arterial wall by IF. In PMR and control arteries, no DC were found by
IF. Transcriptomic analysis revealed that GCA arteries expressed many genes involved in the differentiation of monocytes
into mo-DC, including CSF2, CYBA, IRF4, AHR, WNT5A, and FZD2.

Conclusion: This work demonstrates the presence of mature CD209+CD83+CCR7+ DCs within the arterial wall in GCA but
not in PMR or healthy arteries. The phenotype of these DCs mainly fits with mo-DCs. In PMR, the DC signature is more het-
erogeneous without expression of DC maturation markers.

Disclosure: a. ramon: None; h. Greigert: None; c. Richard: None; c. cladière: None; c. genet: None; m. ciudad:
None; g. tarris: None; l. martin: None; l. arnould: None; c. creuzot-garcher: None; p. ornetti: None; S. Audia: None;
r. boidot: None; j. Maillefert: None; B. Bonnotte: None; M. Samson: ARGENX, 2, Boehringer-Ingelheim, 2, CHUGAI,
2, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2, NOVARTIS, 2, 5.

Figure 1: “DC signature” in GCA, PMR and control arteries. Myeloid dendritic cell genes are defined as genes that characterize human dendritic
cells: CD1C (coding CD1c), THBD (coding CD141), CD209, ITGAX (coding CD11c). DC maturation associated genes are defined by the process
in which antigen-activated dendritic cells acquire the specialized features of a mature conventional dendritic cell. Mature conventional dendritic
cells upregulate the surface expression of MHC molecules, chemokine receptors and adhesion molecules, and increase the number of dendrites
(cytoplasmic protrusions) in preparation for migration to lymphoid organs where they present antigen to T cells: CD83, CD80, CD86, CCR7,
CCL18, CCL19, CCL20, CCL21, TLR4, IRF3.
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Background/Purpose: Polymyalgia rheumatica (PMR) and giant cell arteritis (GCA) are frequently overlapping conditions. It
is estimated that 16 to 21% of PMR patients have GCA. In PMR, the presence of cranial features of GCA easily lead the cli-
nician to diagnose GCA. However, the diagnosis of isolated large vessel (LV) GCA is more challenging and requires the use
of vascular imaging techniques that are costly and/or irradiating. It is currently not recommended to perform vascular imag-
ing or temporal artery biopsy to rule out GCA in PMR patients without features of GCA. Therefore, the identification of bio-
markers able to rule out GCA in PMR patients could be helpful to select PMR patients in whom these exams should be
performed. The aim of this study was to assess the performance of several biomarkers to identify GCA in PMR patients.

Methods: Patients were prospectively enrolled at the Dijon University Hospital (France). At inclusion, all patients were free of
glucocorticoids or immunosuppressive drugs. All isolated PMR patients fulfilled the 2012 ACR/EULAR classification criteria
and GCA was ruled out by at least one exam evaluating the temporal arteries (biopsy and/or doppler US scan) and an eval-
uation of large vessels by angio-CT or 18FDG-PET-CT. All PMR/GCA overlap patients fulfilled the 2022 ACR/EULAR classi-
fication criteria for GCA. For all patients, vascular remodeling markers (MMP2, MMP3, MMP9, ANGPTL4, ANGPTL6),
endothelial markers (CD141, CD31, CD146, vWFA2, ICAM-1, VCAM-1), cytokines (IL-6, CXCL-9, IL-27, IL-11) and
CD163 were determined by Luminex assay in serum samples. Mann-Whitney tests were performed to compare PMR and
PMR/GCA patients. Receiving operator characteristic (ROC) with area under the curve (AUC) were used to assess the per-
formance of the tested biomarkers. Optimal cut off were identified according to Youden Index.

Results: Fifty isolated PMR and 29 GCA/PMR patients were included. GCA/PMR patients had higher serum levels of
CD141 (p = 0.004) and CXCL9 (p = 0.004) than isolated PMR patients. By contrast, serum levels of MMP3 (p = 0.02) and
IL-6 (p = 0.003) were lower in GCA/PMR patients compared to isolated PMR patients. There was no difference between
groups for the other markers. AUC were calculated for CD141, CXCL9, IL-6 and MMP3. Separately, none of them reached
an AUC > 0.7. However, when combined, high accuracy performance was revealed for the CXCL9/IL-6 ratio, which was
significantly increased in GCA/PMR patients (p < 0.0001) with an AUC of 0.75 (cutoff > 35.06) while the MMP3/CD141 ratio
was significantly lower in GCA/PMR patients (p < 0.0001; AUC = 0.77, cutoff < 5.1).

Conclusion: This study demonstrated that combining serummarkers such as MMP3/CD141 and CXCL9/IL-6 could help to
discriminate between individuals with isolated PMR and those with GCA/PMR. These markers warrant prospective evalua-
tion in larger cohorts of PMR and PMR/GCA patients.
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Background/Purpose: Imaging studies in patients with giant cell arteritis (GCA) and suspected large vessel vasculitis (LVV)
are sensitive, increasingly available, and less aggressive than temporal artery biopsy. Positron emission tomography/
computed tomography (PET/CT) with 18-fluorodeoxyglucose (18F-FDG) allows for the evaluation of mural inflammation in
extracranial arteries and supports the diagnosis of LVV. This study aimed to analyze in which patients with GCA the use of
18F-FDG-PET/CT is useful for detecting LVV.

Methods: ARTESER is a large Spanish registry promoted by the Spanish Society of Rheumatology, including patients with a
new diagnosis of GCA, from June 2013 to March 2019. A selection of patients who underwent an 18F-FDG-PET/CT was
carried out. The main variable of the study was the presence of vasculitis detected by this imaging technique. The diagnosis
of LVV was based on expert opinion. Demographic variables, comorbidities, acute phase reactants, cumulative dose of glu-
cocorticoids prior to the test, and the number of days elapsed before performing the test were considered. The clinical phe-
notypes were defined as cranial or extracranial, depending on the main symptom at the moment of diagnosis. Results are
presented as a bivariable model to analyze differences between patients with positive and negative results, a regression
model to approach the association between variables in those with a positive test, and a ROC area under the curve analysis.
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Results: From a total of 1675 GCA patients, included in ARTESER registry, 377 met the inclusion criteria of having an 18F-
FDG-PET/CT done during the diagnostic process. Table 1 shows the bivariable analysis. 67.4% of patients presented as a
cranial-GCA phenotype and 29.1% as extracranial-GCA variant, 18 patients could not be classified as either phenotype.
Sixty-five percent of patients in our registry had LVV, as detected by 18F-FDG-PET/CT (n=245). In those patients with a pos-
itive PET/TC, the vascular territory most frequently affected was the thoracic aorta (85.7%), followed by supra-aortic vessels
(78.8%), and abdominal aorta (57.6%). Cardiovascular risk factors were more frequent in patients with a negative 18F-FDG-
PET/CT (Table 1). The regression model (Table 2) shows a negative association with a positive 18F-FDG-PET/CT for older
patients, patients with diabetes mellitus and cardiovascular disease and, the odds ratio for having a positive 18F-FDG-PET/
TC is lower, as days go by. No variables were found to have a positive association with a positive 18F-FDG-PET/TC.
Depending on the cumulative dosage of glucocorticoids, 18F-FDG-PET/CT had an area under the curve of 0.74 (Figure 1).

Conclusion: Younger patients have a higher probability of presenting a LVV detected by 18F-FDG-PET/CT. Patients with
cardiovascular risk factors (hypertension, diabetes mellitus, smoking), have a higher probability of a negative 18F-FDG-
PET/CT. The most frequent large vessel affected was the thoracic aorta. As days go off, and the cumulative glucocorticoid

*p-value refers to the statistical difference between patients with the listed characteristics, to those who do not present them.
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dose is higher, vascular wall uptake of 18F-FDG is reduced, the reason why 18F-FDG-PET/CT should be performed as soon
as possible.
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Background/Purpose: Existing EULAR/ACR guidelines on polymyalgia rheumatica (PMR) are focused on the management
by rheumatologists. However, there is no consensus regarding early referral and evaluation in secondary care for patients
with suspected PMR. It is well known that important differential diagnosis such as giant cell arteritis may be missed in general
practice. In addition, a recently conducted worldwide survey suggested a wide heterogeneity in the referral of patients with
suspected PMR from primary to secondary care [1]. The aim of this project was to develop evidence-based guidelines for
the early referral of patients with suspected PMR.

Methods: A task force formed by members from the international giant cell arteritis (GCA)/PMR study group consisting of
38 participants (29 rheumatologists, 4 general practitioners, 4 patients with PMR, and a health care professional) drafted the
guideline. Task force activities were led in accordance with the EULAR standard operating procedures. After 3 virtual meetings
during 2022, 70 clinical questions were initially identified. These were later reduced to 10 and finally 6 questions following the
Population, Intervention, Comparator, Intervention (PICO) format. The protocol for the systematic literature review was pub-
lished at the PROSPERO database, search were performed on February 14th 2023, and data extraction and evaluation were
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performed by two investigators. Full text papers with more than 20 participants with suspected PMR evaluating the 6 PICOs
were included. The results of the SLR were discussed during 3 online meetings, formulating the draft of the guideline.

Results: The PICO questions are shown in Table 1. The SLR yielded 14 papers, concerning PICO 1, 3, 4, and 6 (Figure 1). For
PICO 2 and 5 no studies were identified. Guideline draft included 3 overarching principles and 6 recommendations: mandatory
evaluations of patients with suspected PMR in primary care before referral, which patients with suspected PMR to refer for
evaluation in secondary care, when to start glucocorticoids in patients referred to secondary care for evaluation of suspected
PMR, and when to use rapid refer strategies in patients suspected of PMR, which patients seen in secondary care with sus-
pected PMR should be evaluated for GCA, and which patients could be managed in primary care after the diagnosis.
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Conclusion: This is the first international consensus of the management of referral of patients with suspected PMR. The rec-
ommendations will ensure a more uniform management in the future, with a decreased risk of misdiagnosis. Moreover, the
work will also define the future research agenda in the field.

References [1] Donskov AO, Mackie SL, Hauge EM, et al. An international survey of current management practices for poly-
myalgia rheumatica by general practitioners and rheumatologists. Rheumatology (Oxford) 2023.
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Background/Purpose: Giant Cell Arteritis (GCA) poses diagnostic challenges for clinicians as there is no universal
gold standard. We hypothesize that launching a Fast-Track Ultrasound (US) clinic by rheumatologists may spare
the need for a biopsy. Therefore, we aimed to assess the diagnostic performance of temporal artery (TA) US in this
setting.
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Methods: In this Canadian monocentric retrospective cross-sectional analysis, 106 subjects were identified from the Fast-
Track clinic between 05/2020-05/2022 (99 after exclusion). Each subject had an US of the temporal and axillary arteries
according to a standardized protocol for either suspicion of new-onset or relapse of GCA. The pretest probability was calcu-
lated using the Southend probability score (high, medium or low). The sensitivity (Sn), specificity (Sp), positive predictive
value (PPV) and negative predictive value (NPV) were calculated using the rheumatologist final diagnosis as the gold
standard.

Table 1 : Diagnostic performance of the ultrasound of the temporal and axillary arteries for GCA diagnosis

Figure 1 : Workflow of the exclusion criteria and summary of the diagnostic performance of US in GCA
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Results: TA US demonstrated a sensitivity of 80.0% [95% confidence interval (CI) 59.3; 93.2% ], a specificity of 91.7% (95%
CI 83.2; 97.0%), a PPV of 76.9% (95% CI 60.2; 88.0%), and a NPV of 93.2% (95% CI 86.1; 96.7%). 30, 44, 29 subjects
were at high, medium, and low risk, respectively. Of those subgroups, subjects at high risk had higher PPV with a lower
NPV, while similar Sn/Sp were observed between all three subgroups (see Table).

Conclusion: Our findings confirm the validity of TA US as a diagnostic tool for GCA and highlight the importance of Fast-
Track US clinics. Future studies will inform on the role of TA biopsy in the setting of increasing use of US.

Disclosure: J. Mourot: None; S. Yuen: None;M. Popescu: AbbVie/Abbott, 2, Janssen, 2, 12, Speaker fees, Novartis,
2, 12, Speaker fees, UCB, 2; N. Richard: AbbVie/Abbott, 2, 6, AstraZeneca, 2, Eli Lilly, 2, Janssen, 2, 6, Novartis, 2, 6,
Pfizer, 2, UCB, 2.
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Background/Purpose: Environmental air pollution (AP) has been found to affect vascular inflammation and to contribute to
the risk of onset and flare of autoimmune diseases1,2. Giant cell arteritis (GCA) has been reported to be more prevalent in
urban than in rural areas3, indicating a possible link between AP and disease onset. The objective of this study is to investi-
gate whether there is an association between exposure to AP and the risk of developing GCA and its ischemic
complications.

Methods: Charts of consecutive patients with GCA followed between June 2013 and December 2021 in three hospitals
(Bozen, Milan, Verona) of Northern Italy were reviewed. Only patients who were resident in Italy at the time of diagnosis
and who had confirmed GCA, a follow-up ≥ 6 months and precise information on disease onset were included. Data collec-
tion included demographics, clinical information, and ZIP code of residency. Patients were linked to their daily particulate
matter (PM10, mass concentration, particles with aerodynamic diameter ≤10μm), exposure derived from a spatio-temporal
interpolation process using a Bayesian hierarchical model that included 11 spatial and spatio-temporal predictors, such as
meteorological variables and Aerosol Optical Depth. The model was cross-validated, showed good performance and pro-
vides a 1km x 1km spatial resolution for daily exposure to PM10. A case-crossover study with conditional logistic regression
was conducted to investigate the acute effect of PM10 exposure on disease onset and the development of ischemic
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complications. Several lag exposures before symptoms onset were selected (hazard periods) and compared to 3 same-
length periods prior to symptoms onset (control periods) (Figure 1).

Results: Two hundred and thirty-two patients were included. Table 1 summarizes their main demographic and clinical fea-
tures. Figure 2 shows the exposure-response association between air pollutants and the risk of developing GCA. Incremen-
tal odds (%) of GCA every 10 μg/m³ increase in PM10 concentration at different lag-exposure were found. Specifically, the
incremental risk (every 10 μg/m³ increase in PM10) for 60-day lag was27,08 (95% CI 5,81-52,63); at shorter lags we found
no significant association. There was no significant difference after adjusting for seasonality. Fifty-nine patients (25%) suf-
fered from a GCA-related ischemic complication. No significant association between exposure to PM10 and ischemic com-
plications was found (p=.198).

Conclusion: Conclusion. Acute exposure to environmental AP PM10 seems to be associated with a higher risk of develop-
ing GCA but not with GCA-related ischemic complications. Further studies on larger cohorts are needed to confirm these
preliminary results.
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Background/Purpose: Steroids and anti-IL6 biotherapy are highly effective in obtaining remission in patients with giant cell
arteritis (GCA) but the risk of relapses remains high, especially once treatments are withdrawn. Predictors of relapse in GCA
are missing. We aimed to identify predictors of relapse in GCA.
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Methods: All consecutive patients admitted with a new diagnosis of GCA in our national center for rare immune-mediated
inflammatory diseases (Bichat hospital, Paris, France) between January 2011 to December 2021 were eligible for this study.
Patients were included if the 2022 American College of Rheumatology/EULAR classification criteria for GCA were met. GCA
relapse was defined by the presence of recurrent or new-onset disease related symptoms, an increase of CRP value
>10mg/L and the necessity for an increase in the prednisone dose. The primary outcome was the GCA relapse rate over
the 36-months follow up. Factors associated with the primary outcome were identified and time to first relapse was studied
with a multivariable Cox model.

Results: One hundred and eight patients (74 [69-81] years, 65% of women) with a new diagnosis of GCA were studied. At
diagnosis, 87 (81%) patients had cranial symptoms. CRP was high ( > 10 mg/L) in all but 5 cases (90%) with a median level
of 64 [34-132] mg/L. GCA was biopsy-proven in 65 (64%) cases. Ninety-eight (91%) FDG/PET CT performed at diagnosis
were available for a systematic review of FDG uptake in aorta, supra-aortic trunks, and limb (axillary and iliofemoral) arteries.
Unequivocally strong linear large vessels wall FDG uptake was found in 74 (73%) cases. All patients received steroids given
for 21.0 [18.0-28.5] months, associated with methotrexate or tocilizumab in 1 (1%) and 2 (2%) cases, respectively. During a
median follow-up of 27.5 [11.4 - 35.0] months, 40 (37%) patients experienced GCA relapse. Univariate analysis showed that
FDG uptake in limb arterie sat diagnosis was associated with GCA relapse: relapse occurred in 58% (n=14/24) of patients
with FDG uptake in limb arteries and in 28% (n=21/74) of patients without FDG uptake in limb arteries(p=0.008). Multivariable
Cox regression model, including age, gender, thickened aortic wall, FDG uptake in limb arteries and IV steroid pulse as
covariates, showed that FDG uptake in limb arterie sat diagnosis was the unique identified risk factor for relapse (HR 3.05
[1.48-6.25], p=0.002) (Figure 1).

Conclusion: FDG uptake in limb arteries at diagnosis of GCA is associated with relapse. FDG/PET CT may help to better
tailor therapy in GCA.

Disclosure: G. Peyrac: None; A. Mageau: None; A. Gaudemer: None; K. Benali: None; J. Alexandra: None;
A. Strukov: None; S. Ottaviani: None; T. Papo: None; K. Sacre: None.

Figure 1Kaplan-Meier Curves of Study Population Patients with FDG uptake in limb arteries (limb arteries +) at diagnosis had higher rates of relapse
than patients without FDG uptake in limb arteries (limb arteries -) at diagnosis (log-rank; p = 0.0015).
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Background/Purpose: Patients with Giant cell arteritis (GCA) face an elevated risk of aneurysm formation. Despite this,
consensus regarding optimal aortic visualization methods and aneurysmmonitoring frequency is still lacking. Low-frequency
transducer ultrasound offers a potential solution, capable of visualizing the ascending aorta and aortic arch. We conducted a
study to compare this ultrasound technique against Computed Tomography Angiography (CTA), the current gold standard
for aortic evaluation.

Methods: We conducted our study at Martina Hansens Hospital in Bærum, Norway. We included patients diagnosed with
GCA who also met the ACR/EULAR classification criteria for GCA. The ascending aorta’s diameter was measured using
both ultrasound and CTA. Aortic aneurysm was defined as an ascending aorta diameter of ≥40 mm. The Student’s t-test
was used to compare the results.

Results: Our pilot study included thirteen patients, twelve females, and one male, with an average disease duration of
4.6 years (95%CI 3.7-5.5). The mean diameter of the ascending aorta was 35.4 mm (95%CI 32.3-38.4) measured by ultra-
sound and 36.5 mm (95%CI 33.0-40.0) by CTA. The mean difference between the two methods was 1.15 mm (95%CI
-0.07 to 2.38, p-value = 0.06). CTA identified four patients with an ascending aorta aneurysm, while ultrasound identified
three. (Table 1). No aneurysms were found in the descending aorta by CTA.
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Conclusion: Our preliminary findings suggest that ultrasound provides results comparable to CTA in assessing the ascend-
ing aorta diameter in GCA patients. This positions ultrasound as a potential tool for monitoring aortic aneurysm development
in this patient group.

Disclosure: A. Bull Haaversen: None; T. Kermani: None; L. Brekke: None; O. Molberg: None;
A. Diamantopoulos: None.
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Background/Purpose: Applanation tonometry (ATn) is a non-invasive, point-of-care tool used to capture arterial pressure
waveforms. It can measure arterial pulse wave velocity (PWV), a marker of arterial wall stiffness. Arterial inflammation
increases vessel-wall stiffness and PWV, as previously demonstrated in patients with Takayasu arteritis. ATn on temporal
arteries has not yet been studied, and it may help detect vasculitis in patients with active giant cell arteritis (GCA). The objec-
tive of this study is to investigate the feasibility of ATn on temporal arteries, assess the quality of the waveform/PWV
obtained, and explore if PWV is increased in patients with GCA.

Methods: A cross-sectional study was performed in our quaternary vasculitis clinic from June to December 2022. Partici-
pants referred for suspected GCA, without prior temporal artery biopsy, were eligible. At baseline, participants had a clinical
assessment, color doppler ultrasound (CDUS) and ATn of temporal arteries. ATn was performed by dedicated, blinded
research personnel in a separate room. GCA specialists who completed the clinical assessment and CDUS were blinded
to ATn results. Final diagnosis was established based on expert opinion at the 6-month follow-up. We used the Sphygmo
Cor system to perform ATn. PWV were measured in five arterial segments on the right side: carotid to superficial temporal
artery (C-S), carotid to parietal temporal artery (C-P), carotid to frontal temporal artery (C-F), superficial to parietal temporal
artery (S-P), and superficial to frontal temporal artery (S-F). The quality of the waveform was confirmed visually. The coeffi-
cient of variation (CV = standard deviation/transit time) of the proximal and distal arterial points was assessed. A CV ≤ 6%
denoted good capture quality as per the manufacturer’s recommendations. Descriptives statistics were performed for base-
line characteristics and ATn quality assessment. Mann-Whitney U test was used to explore a potential difference in PWV in
patients with and without GCA.

Results: Fifteen participants were enrolled, including 3 patients with a final diagnosis of GCA who satisfied the 2022
ACR/EULAR classification criteria (Table 1). A total of 69 arterial segments were assessed (PWV measures could not be
obtained in 1 C-F, 3 S-P and 2 S-F segments). Quality assessment of the ATn waveform was satisfactory for the C-S,
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C-F, S-F arterial segments (Table 2). Parietal temporal arteries had a high proportion of low-quality waveforms, likely due to
their small size relative to the probe. In patients with GCA, median PWV of the C-S, C-P, C-F and S-P segments were
numerically but not statistically higher than in patients without GCA (Table 3).

Conclusion: ATn of temporal arteries is feasible, and PWV measures were of quality for 3 arterial segments (C-S, C-F, S-F).
Median PWV was higher in patients with active GCA than in subjects without confirmed GCA; however, this study was
underpowered to detect statistical difference. This proof-of-concept study allowed the identification of arterial segments that
are now further evaluated in a larger trial of ATn in GCA (Clinicaltrials.gov id: NCT05703763).
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Background/Purpose: In recent years, Temporal Artery US (TAUS) incorporating Axillary Artery US (AAUS) has become a
reliable alternative to biopsy for diagnosing GCA but studies have shown heterogenous results for its’ diagnostic perfor-
mance for this purpose (1,2). Published values for Intima-Media Thickness (IMT) exist which can differentiate an inflamed
vessel from a normal one but have not yet been validated (Table 1). We aimed to establish what IMT values in each vascular
territory could reliably support or refute a diagnosis of GCA.

Methods: We performed a prospective study of all newly diagnosed GCA patients (clinical diagnosis, verified by 2 rheuma-
tologists after 6 months) who had a positive baseline vascular US (n= 57) presenting to our Rapid Access GCA clinic over
18 months. US of all 6 branches of the Superficial Temporal Arteries (STA) and both Axillary Arteries (AA) were performed
on all patients using a GE P9 device. Sonographic abnormalities considered indicative of vasculitis in the temporal arteries
included the halo sign and non-compressible arteries with a thickened IMT (3). In the axillary arteries, a halo sign and an

Table 1: IMT Cut-off values used to diagnose GCA on vascular US (4).

Table 2: Baseline Intima-Media Thickness (IMT) values in each Superficial Temporal (STA) and Axillary Artery (AA) branch that give 100%, >95%
and >90% sensitivity and specificity for a clinical diagnosis of GCA. Rt=right, Lt=left.

4757



intima-media thickness of >1.0mmwas considered positive. We performed Chi-Square test with ROC analysis to determine
the sensitivity and specificity of each measured IMT value in each branch of the STA and AA.

Results: 66/124 patients had a clinical diagnosis of GCA at 6 months. 57 of these patients had a positive baseline vascular
US. Our cohort consisted of 61% males (n=35) with a mean age of 74.4 years. Overall, US had a sensitivity of 86.4% and a
specificity of 82.8% for a clinical diagnosis of GCA. Table 2 demonstrates the sonographically-defined IMT values in our
cohort for each branch of the STA and AA which can irrefutably exclude (i.e. sensitivity 100%) or diagnose (i.e. specificity
100%) GCA.

Conclusion: Our data provides a template which can guide clinician-sonographers when interpreting vascular US images in
cases of suspected GCA. The conventional method of identifying a halo with a non-compressible artery is somewhat limited
due to conflicting results of its diagnostic performance in clinical studies to date. By incorporating IMT measurement into the
routine US protocol for GCA, clinicians can attain increased diagnostic accuracy if the above thresholds are met.

Disclosure: C. Kirby: None; S. Cowley: None; R. Flood: None; R. Mullan: None; G. Murphy: None; D. Kane: None.
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Background/Purpose: Giant Cell Arteritis (GCA) is a systemic vasculitis reportedly more common in Caucasian older
adults. Studies suggest that GCA is very rare in African American patients. There is paucity of data on positivity of temporal
artery biopsy (TAB) in African American patients. The primary aim of our study is to assess the prevalence of positive TAB in
AA patients in a large academic center. Our secondary outcome is to describe the presenting symptoms of GCA in AA
patients.

Methods: We conducted retrospective chart reviews of patients who underwent TAB at a large academic health center
between 2010 and 2021. Adult patients with self-reported race as AA were included in the study. Analyses were performed
using Microsoft Excel.

Results: A total of 77 patients’ charts were reviewed. Only 8 patients (10.4 %) had positive temporal artery biopsies. Their
mean age was 79 years. In those patients with positive TAB, headache was reported in all cases, while only 4/8 patients pre-
sented with visual symptoms. Additionally, 3/8 patients reported jaw claudication and only 2/8 patients complained of scalp
tenderness. The duration of steroid treatment prior to biopsy did not exceed 10 days.
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Clinical suspicion was high enough after a multidisciplinary discussion to decide to treat 10/77 patients for GCA despite neg-
ative TAB. Vision changes were observed in 7/10 patients. 9/10 patients had elevated erythrocyte sedimentation rate (ESR).
Only one patient presented with normal ESR, however, due to vision loss with evidence of ischemic optic neuropathy and
concurrent cilioretinal artery occlusion, providers decided to treat for GCA. Notably, one patient had a PET scan that showed
increased metabolic activity along the thoracic and abdominal aorta and was subsequently treated for extracranial GCA. In
our study, rheumatology was consulted for 76.6% (59/77) of the patients, including all 18 patients who were treated for
GCA; 8 with positive biopsies and 10 with negative biopsies.

The mean score for the 2022 ACR/EULAR GCA criteria was 8 among patients who had positive biopsies, while the mean
score for GCA probability score (GCAPS) was 13. In contrast, patients with negative biopsies who continued to receive
treatment for GCA had average scores on the ACR/EULAR and GCAPS of 5 and 11 respectively. Higher scores of
ACR/EULAR and GCAPS were observed in the positive biopsy groups. Among the total cohort of 77 patients, 12 patients
had symptoms of Polymyalgia Rheumatica. None of them had positive temporal artery biopsy, however 2 patients were
treated as GCA cases despite negative biopsy results per provider high clinical suspicion.

Conclusion: Our study shows that the rate of positive TAB in African Americans is 10.4 % which is higher than 8.4% previ-
ously reported in the study by Greuneret al. Headache was found to be the most common presenting symptom of GCA in
our cohort. In our study, a total of 23.4% (18 out of 77) of the patients were diagnosed and treated as GCA, 76.6% of them
had negative biopsy and were not treated as GCA. Further research is needed to better stratify the risk of temporal artery
inflammation in AA patients prior to the decision to pursue TAB.

Disclosure: L. Al saleh: None; H. Haddad: None; s. Dia: None; F. Constantinescu: None.
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Background/Purpose: In the last few years, several cut-off points for the intima-media thickness (IMT) of temporal arteries
(TA) and large vessels (LV) have been proposed for the ultrasound (US) diagnosis of giant cell arteritis (GCA). It has usually
been recommended to use the average measure of the higher IMT, but there is currently a lack of consensus on this. We
have observed some changes in the IMT measurements depending of if they are performed in systole or diastole. To confirm
if there are differences in the IMT measurement taken in systole or diastole and if they are clinically relevant.

Methods: Observational study that included recorded videos of the US examination performed in consecutive patients
referred to our GCA fast track clinic with suspicion of GCA. The gold standard diagnosis was the clinical diagnosis of the
doctor after at least 6 months of follow-up. All the videos of every explored vessel (TA with their common trunk -CT- and their
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frontal -FR- and parietal -PAR-branches, subclavian -SC- and axillary -AA- arteries) were reviewed and the IMT of each of
them was measured in systole and diastole peaks. We define an US result as positive with cut-off values of IMT
≥ 0.34 mm for FR and PAR, ≥ 0.42 mm for CT, and ≥ 1 mm for AA and SC. Demographic data were also collected. Reliabil-
ity was tested by two independent readers in 40 patients using the of intraclass correlation coefficient mixed model absolute
agreement (ICC).

Results:We have included 84 cases, 41 with GCA and 43 without GCA (controls). The mean values of age and sex, as well as
the IMT in systole and diastole of each vessel are shown in Table 1. There were not significant differences in sex but patients
without GCA were younger (p< 0.01). US IMT measurements in systolic and diastolic times showed statistically significant dif-
ferences in all the explored vessels, both in patients with GCA and in the control non GCA group (Table 1). All the IMTmeasured
in diastole showed higher and statistically significant values than those measured in systole, with a mean increment of mea-
surement of 5.7% and 6.83 % in TA and 5.02% and 4.95% in LV, respectively in the GCA and control group. These results
can have clinical relevance since if we used diastolic measurements, instead of systolic measurements, 4/43 (9.3%) cases in
controls had halo sign in one isolated vessel (1 case in right FR, 1 in right CT, 1 in right SC, 1 in left SC) (Figure 1). However,
in GCA patients, the number of patients with halo sign did not change, but the number of pathological vessels increased in
15 branches when the measurement was performed in diastole (2 in right FR, 3 in right PAR, 1 in right CT, 3 in left FR, 4 in left
CT and 2 in right AA)(Fig 1), so it could influence the assessment of the disease with OGUS or other scores. The result of the
interrater analysis, between two readers, revealed an ICC between 0.845 and 0.992 for the different arteries.
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Conclusion: There are significant differences between the IMT measured in systolic and diastolic peaks, as in GCA as in
normal controls, with higher values in diastole. The differences are relatively small but may increase the number of false pos-
itives in 9.3% cases in controls, and the number of affected vessels in the GCA group. This should be considered in the diag-
nosis and assessment of GCA.

Disclosure: E. Brugarolas: None; E. Fernandez-Fernandez: None; I. Monjo: Amgen, 6, Gedeon Richter, 6, Janssen,
6, Novartis, 6, Roche, 6, UCB, 6; E. De Miguel: None.
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Background/Purpose: Around 20% of polymyalgia rheumatica (PMR) patients without clinical symptoms of giant cell arter-
itis (GCA) have subclinical GCA by image or byopsy1. However, there is not data about its natural evolution and how these
patients should be treated.Our main objective was to compare the outcomes of patients with PMR and subclinical GCA with
those with isolated PMR over a 2-year period.

Methods: We included PMR patients with a complete vascular ultrasound examination at basal visit, recruited from nine
European rheumatology centers. We analyzed longitudinal data from baseline, 3, 6, 12, 18 and 24 months. Only patients fol-
lowed for at least one year were included. All patients fulfilled the 2012 EULAR/ACR Provisional Classification Criteria for PMR.
Patients were stratified into two groups: isolated PMR and PMRwith subclinical GCAwith ultrasound positive halo sign. The out-
comes (relapses, prednisone use and treatments needed) were compared between groups, using Chi2, student t test and logis-
tic regression analysis. PMR relapse was defined as clinical and/or laboratory worsening after initial remission requiring change in
treatment after excluding other causes. Relapses were classified as minor or major according to the EULAR definition2.

Results: We included 150 PMR patients (50 with subclinical GCA, 100 withisolated PMR) with a median (IQR) follow-up of
22 (20; 24) months without significant differences betweenisolated PMR and subclinical GCA. 47 patients (29%) had a
relapse, 31 (62%) in the PMR with subclinical GCA group and 16 (14.3%)in the isolated PMR group (p< 0.001).In patients
with pure PMR all relapses were minor, whereas in patients with subclinical GCA there was one major relapse. Prednisone
starting dose was significantly higher in patients with PMR with subclinical GCA than in patients with isolated PMR
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(Table 1). Among patients with subclinical GCA, no differences were found in the prednisone starting dose between those
who relapsed and those who did not (mean, 32.4±15.6 vs 35.5±12.1 mg, p=0.722). Patients who relapsed had a faster
prednisone dose reduction in the first 3 months in compared to the non-relapsing patients (mean dose at 3 months, 13.0
±7.4 vs 18.8±7.5 mg, p< 0.01). Five patients in the PMR with subclinical GCA group received tozilizumab therapy at diagno-
sis; one of them had a minor relapse. No differences were found between relapsing and non-relapsing patients with subclin-
ical GCA regarding age, sex, CPR and ESR.

Conclusion: Patients with PMR and subclinical GCA had a significantly higher number of relapses during a 24-month follow-
up than patients with isolated PMR (62 vs 16%). Our results suggest that patients with PMR with subclinical GCA should be
treated in the same manner as patients with clinically overt GCA without ischemic symptoms.

References. 1 De Miguel et al.Prevalence and characteristics of subclinical giant cell arteritis in polymyalgia
rheumatica. Rheumatology (Oxford). 2023 May 2:kead189. doi: 10.1093/rheumatology/kead189. Online ahead of print.
2 Hellmich B et al. 2018 Update of the EULAR recommendations for the management of large vessel vasculitis. Ann
Rheum Dis. 2020 Jan;79:19-30.

Acknowledgements: To the GCA/PMR study group

Disclosure: E. De Miguel: None; R. Karalilova: None; P. MACCHIONI: None; C. Ponte: None; E. Conticini: None;
A. Tomelleri: Novartis, 1; S. Monti: CSL Vifor, 6; I. Monjo: None; Z. Batalov: None; G. Klinowski: None; P. Falsetti:
None; D. Kane: None; C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6; A. Hocevar: None.

Abstract Number: 2405

Role of Mitochondria in Activation of Platelets in Giant Cell Arteritis

Despoina Michailidou1, Peter Grayson2, Payton Hermanson1, Jorge Armando Gonzalez-Chapa1, David Cuthbertson3,
Nader A. Khalidi4, Curry Koening5, Carol Langford6, Carol McAlear7, Larry Moreland8, Christian Pagnoux9, Philip Seo10,
Antoine G Sreih11, Kenneth Warrington12, Paul Monach13, Peter Merkel7 and Christian Lood1, 1University of Washington,
Seattle, WA, 2National Institutes of Arthritis andMusculoskeletal and Skin Diseases (NIAMS), National Institutes of Health
(NIH), Chevy Chase, MD, 3University of South Florida, Tampa, FL, 4McMaster University, Hamilton, ON, Canada,
5University of Texas Dell Medical School, Austin, TX, 6Cleveland Clinic, Cleveland, OH, 7University of Pennsylvania,
Philadelphia, PA, 8University of Colorado, Denver, CO, 9Mount Sinai Hospital, Toronto, ON, Canada, 10Johns Hopkins
University, Baltimore, MD, 11Bristol Myers Squibb, Princeton Pike, NJ, 12Mayo Clinic, Rochester, MN, 13VA Boston
Healthcare System, Boston, MA

4762



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose:We recently found extracellular mitochondrial-derived N-formyl methionine in patients with giant cell
arteritis (GCA. Extracellular mitochondria can be extruded by several mechanisms, including platelet activation, and are
highly immunogenic, leading to formation of anti-mitochondrial antibodies (AMAs), such as anti-cardiolipin antibodies that
have also been observed in GCA. The purpose of this study was to determine the presence of additional AMAs, including
anti-mitofusin 1 (MFN1) antibodies, in patients with GCA. We also sought to determine whether extracellular mitochondria
are capable of mediating platelet activation in patients with GCA.

Methods: Anti-MFN1 IgG levels were measured using an in-house ELISA in the plasma from patients with GCA (n=65 in
remission, n=14 with active disease), and 30 healthy controls (HC). Ultrapure mitochondria, isolated from HepG2 cells, were
incubated with plasma from 65 patients with GCA in remission, and 16 HC, and assessed for IgA and IgG binding to the
mitochondrial outer membrane using flow cytometry. Mitochondria were also opsonized with patient (n=58) or healthy con-
trol (n=10) plasma (6%), and subsequently incubated with platelets to determine the capacity of plasma factors, including
AMAs, to promote mitochondrial-mediated platelet activation.

Results: Levels of anti-MFN1 IgG antibodies, a specific AMA, were elevated both in active disease (p< 0.0001) and in remis-
sion (p< 0.0001) in patients with GCA (Figure 1A). No differences in levels of anti-MFN1 antibodies were found between
patients in remission and active disease for GCA (Figure 1B).No association was observed between anti-MFN1 antibodies
and ESR levels (Figure 1C). Though total levels of IgG AMA did not reach statistical significance (p=0.38) in GCA patients com-
pared to HC, IgA AMA levels were significantly higher in patients with GCA as compared to healthy individuals (p=0.003,
Figure 2A). Levels of IgA AMA correlated with levels of IgG AMA in patients with GCA (Figure 2B), but not with levels of anti-
MFN1 (data not shown). Finally, to investigate a potential pathogenic role of AMAs in GCA, exogenous mitochondria, derived
from HepG2 cells, were opsonized with patient plasma and, upon washing, incubated with platelets from healthy individual.
Plasma from patients with GCA had enhanced capacity to promote mitochondrial-mediated platelet activation as measured
by P-selectin expression on platelet cell surface by flow cytometry, as compared to plasma from HC (p< 0.0001, Figure 3A).
Platelet levels of P-selectin were associated with levels of anti-MFN1 IgG in patients with GCA (r=0.43, p=0.0012, Figure 3B).

Figure 1. Anti-mitochondrial antibodies in giant cell arteritis. A) Levels of anti-MFN1 IgG antibodies were analyzed in the plasma of patients with
giant cell arteritis (GCA) both in active disease and in remission (rem) and compared to healthy controls (HC). B) Anti-MFN1 IgG levels in patients
at time-point of remission (rem) as well as matched active disease (active) as assessed by physician global assessment (PGA) in GCA. C) Correla-
tion between levels of anti-MFN1 IgG antibodies and ESR. For statistical analyses, Mann-Whitney U test (A), Wilcoxon (B), and Spearman’s corre-
lation (C) were used. *** p<0.001.
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Conclusion: We report the presence of AMAs in GCA. Presence of autoantibodies targeting mitochondria supports the
hypothesis of antigenic mitochondrial components being present in GCA. Our data suggest that mitochondrial targeting
by AMAs results in immune complex formation, potently activating platelets, possibly partaking in the thromboembolic mor-
bidity and mortality of the disease. Targeting key drivers of mitochondrial extrusion in GCA could lead to new therapeutic
interventions, including suppression of platelet activation.
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Chapa: None; D. Cuthbertson: None; N. Khalidi: AbbVie/Abbott, 5, Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(-
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C. McAlear: None; L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety Monitoring Board,
Celltrion, 12, member of independent Data Safety Monitoring Board; C. Pagnoux: AstraZeneca, 1, 2,
6, GlaxoSmithKlein(GSK), 1, 6, Otsuka, 1, 2, 5, 6, Pfizer, 5, Roche, 2; P. Seo: Amgen, 1, Janssen, 1; A. Sreih: Bristol
Myers Squibb, 3; K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5;
P. Monach: Genentech, 12, Lecture with honorarium, HI-Bio, 2; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx,

Figure 2. IgA and IgG anti-mitochondrial antibodies in giant cell arteritis. A) Levels of IgA and IgG anti-mitochondrial antibodies (AMA) were mea-
sured in the plasma of patients with giant cell arteritis (GCA) and health controls (HC) by flow cytometry. Results are presented as the mean fluo-
rescence intensity (MFI). B) Correlation analysis between IgA AMA levels and IgG AMA levels in patients with GCA. Statistical analyses were done
by Mann-Whitney U test (A) and Spearman’s correlation (B). ** p<0.01.

Figure 3. Mitochondrial-mediated platelet activation in giant cell arteritis. A) Platelet rich plasma (PRP) from a healthy individual was exposed to
mitochondria (mito) in the presence of plasma of patients with giant cell arteritis (GCA, (n=58) and healthy controls (HC, n=10), and P-selectin
expression on platelet measured by flow cytometry. Results are presented as the mean fluorescence intensity (MFI). B) Correlation analysis
between levels of anti-MFN1 IgG and in vitro-induction of P-selectin on platelets in patients with GCA. Statistical analyses by Mann-Whitney U test
(A) and Spearman’s correlation (B).
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Background/Purpose: Large vessel (LV) complications are known to occur in patients with giant cell arteritis (GCA). The
magnitude of risk compared to the general population remains unclear.

In this study, we aimed to estimate the incidence of LV manifestations in a population-based cohort of patients with GCA
compared with a non-GCA cohort from the same population.

Methods: The patient cohort included cases with incident GCA between 2000-2016 in defined geographical area. Incident
LV complications were defined as aortic aneurysm, aortic dissection, stenosis in the aorta or any of its main branches diag-
nosed within 1 year prior to the diagnosis of GCA or anytime afterwards. A comparator cohort (age- and sex- matched) of
individuals without GCA was assembled from the same population. Each subject was given an index date corresponding
to an incidence date in the GCA cohort. All subjects were followed through December 31st, 2020, death, or migration.
Cumulative incidence of large artery complications was adjusted for the competing risk of death. Cox proportional hazards
models were used to assess the association of clinical characteristics with large artery complications.

Table 1. Large Vessel Complications in Patients with GCA Compared to Matched Comparators without GCA.
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Results: The patient cohort included 119 cases with GCA. Majority were female (88, 74%); mean age at diagnosis was 77.7
± 8.1 years. Mean follow up for GCA cohort was 8.9 ± 4.7 years and 7.7 ± 4.9 years for the comparator cohort. LV compli-
cations occurred in 49 patients in the GCA cohort Vs 20 in non-GCA (HR: 2.67, 95% CI: 1.59-4.51). Large artery stenosis
occurred in 40 patients in GCA cohort vs. 14 in non-GCA (HR: 2.98, 95% CI: 1.62-5.48). This included subclavian artery ste-
nosis (17/40 GCA vs 1/14 non-GCA), axillary artery stenosis (9/40 GCA vs 0 non-GCA), vertebral artery stenosis (13/40 GCA
Vs 3/14 non-GCA) and carotid artery stenosis (6/40 GCA Vs 4/14 non GCA).

On the other hand, aortic aneurysm/dissection occurred in 16 patients in the GCA cohort vs. 6 in non-GCA (HR: 2.41, 95%
CI: 0.94-6.18). Furthermore, GCA was found to be a significant risk factor for the development of thoracic aortic aneurysm
(HR: 13.46, 95% CI:1.78-101.98) but not for abdominal aortic aneurysm (HR: 1.08, 95% CI: 0.33-3.55) (Table 1). This ele-
vated risk for any LV complication, large-artery stenosis and aneurysms persisted even when adjusted for age, sex, and
comorbid conditions (Table 1). Interestingly, the incidence rates of any LV complication at 5 and 15 years were 27.8%

Figure 1. Cumulative incidence trends of any LV complication (upper panel), Large artery stenosis (middle panel) and Aortic aneurysm/dis-
section (lower panel) diagnosed within 1 year prior to incidence/index date or anytime thereafter during follow up.
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(95% CI: 20.8-37.2%) and 49.2% (95% CI: 39.3-61.7%) respectively for the GCA cohort compared to 11.2% (95% CI:
6.7-18.7%) and 19.2% (95% CI: 12.5-29.4%) in the comparator cohort (Figure 1). Among individuals who developed LV
complications, presence of GCA was not a significant predictor for death (HR: 0.82, 95% CI: 0.41-1.61).

Conclusion: In this study, large-artery stenosis and thoracic but not abdominal aortic complications were higher in patients
with GCA. The pattern of involvement of large-artery and aortic manifestations differed in patients with GCA. Compared to
the general population, the incidence of LV complications in patients with GCA increased over time which has implications
for the long-term follow-up. GCA did not significantly increase risk of death in subjects with LV complications.

Disclosure: M. Elfishawi: None; M. Kaymakci: None; S. Achenbach: None; C. Crowson: None; T. Kermani: None;
C. Weyand: None; M. Koster: None; K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly,
5, kiniksa, 5.

Abstract Number: 2407

Immuno-permissive Antigen-presenting Cells in Giant Cell Arteritis

Shozo Ohtsuki1, Chenyao Wang2, Ryu Watanabe3, Hui Zhang3, Mitsuhiro Akiyama3, Kenneth Warrington4, Gerald
J. Berry3, Jorg Goronzy4 and Cornelia M. Weyand5, 1Mayo Clinic College of Medicine and Science, Stanford University
School of Medicine, Rochester, MN, 2Mayo Clinic College of Medicine and Science, Rochester, MN, 3Stanford University
School of Medicine, Stanford, CA, 4Mayo Clinic, Rochester, MN, 5Mayo Clinic School of Medicine and Stanford University,
Rochester, MN

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose:Giant cell arteritis (GCA) is a medium and large vessel vasculitis with pathognomonic granulomatous
infiltrates in the vessel wall. During the early stages of vasculitis, the bone marrow accelerates myelopoiesis, providing critical
effector cells that control T cell immunity via antigen-presenting function. GCA macrophages are distinguished from healthy
cells by the low expression of the checkpoint molecules PD-L1 and CD155. Here, we have defined macrophage profiles of
co-stimulatory and co-inhibitory ligands and have tested the functional implications of co-stimulation/co-inhibition on T cell
differentiation.

Methods: Monocytes from the peripheral blood of GCA patients and age-matched controls were differentiated into
monocyte-derived macrophages (MDM) with M-CSF and polarized with LPS/IFN-γ. Patients with granulomatosis with poly-
angiitis (GPA) served as disease controls. Ligand expression was measured by flow cytometry or by immunofluorescence
staining in granulomatous tissue lesions. Cellular protein expression was analyzed by immunoblotting and
immunoprecipitation.

Results: Compared to age-matched controls and GPA patients, MDM from GCA patients were strongly positive for CD80/
CD86 but expressed low levels of PD-L1 (p=0.0035) and CD155 (p=0.0005). Healthy MDM were consistently double pos-
itive for PD-L1 and CD155, but GCA patients had a population of PD-L1low CD155low and of PD-L1neg CD155low MDM.
Combined PD-L1/CD155 low expression was maintained in tissue macrophages in inflamed arteries. PD-L1 and CD155
mRNA transcripts were equally abundant in patients and controls and immunoblotting demonstrated similar amounts of
total CD155 protein in GCA and control MDM. Subcellular mapping studies with organelle specific markers placed CD155
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into the endoplasmic reticulum in GCA MDM and immunoprecipitation experiments confirmed that CD155 protein was
retained by ER membranes (p=0.004 GCA vs. control). Transcriptomic studies identified an ER stress signature in GCA
MDM, and tunicamycin-induced ER stress was sufficient to cause CD155 retention in healthy MDM (p=0.008). We explored
whether the low surface expression of PD-L1 and CD155 had functional consequences. CD155low MDM shifted the differ-
entiation of interacting CD4+ T cells, favoring the expansion of poorly differentiated multifunctional memory T cells.Anti-
CD155 blocking antibodies produced a similar bias in T cell differentiation (p< 0.001). Defective expression of the inhibitory
ligands was resistant to immunosuppressive therapy and persisted in steroid treated patients.

Conclusion: Patients with GCA generate abnormal antigen-presenting cells that are characterized by the lack of inhibitory
ligands. The defect is shared by at least two checkpoints, involving PD-L1- and CD155-dependent signaling. Underlying
molecular defects map to the endoplasmic reticulum, which traps PD-L1 and CD155 in the cytosol and prevents surface
translocation. PD-L1low CD155low macrophages function as immuno-permissive antigen-presenting cells, supporting the
unopposed expansion of multifunctional, pro-inflammatory effector T cells.
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Background/Purpose: The rate of positive temporal artery biopsies (TAB) in patients with suspected giant cell arteritis
(GCA) varies widely, indicating the need for better pre-test probability evaluation. The Southend Probability Score
(GCAPS) has been developed as a GCA risk stratification tool and low scores ( < 10), can exclude the diagnosis without
the need for further investigation. It has not been studied in ophthalmology specific hospitals, where patients may present
with a higher frequency of ophthalmic symptoms and have a greater risk of vision loss if the diagnosis is missed.

Methods: Medical records of patients who underwent temporal artery biopsy (TAB) between 2010-2020 at the quaternary
Sydney and Sydney Eye Hospital (SSEH) and 2010-2017 at the tertiary Prince of Wales Hospital (POWH) were reviewed and
stratified into low (score < 10), intermediate (score 10-12) and high risk (score ≥13) according to the GCAPS score.

Results: Two hundred and thirty-three patients were assessed: 160 from SSEH and 73 from POWH. All 39 patients classified
as low-risk had a negative TAB result (table 1). Amongst low-risk patients, the most reported symptoms were headache
(69.2%) and cranial ischemia (38.5%), which included jaw claudication, transient monocular vision disturbance and diplopia.
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Themost frequently noted examination findings were temporal artery abnormalities (15.4%) and isolated relative-afferent pupil-
lary defect (5.1%). None of the low-risk patients had findings consistent with arteritic anterior ischemic optic neuropathy.

Conclusion: The GCAPS reliably predicted negative biopsy results in all patients with a low-risk score. This study supports
its use as a risk stratification tool in both ophthalmological and general medical settings and help to exclude the diagnosis
and need for temporal artery biopsy in patients with GCAPS of less than 10.
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Background/Purpose: Relapse is common in giant cell arteritis (GCA) with 40-75% of patients having at least one flare dur-
ing course of disease. A clinically relevant question for both patients and providers is whether the initial symptoms at GCA
diagnosis will be present at time of relapse or whether other clinical features may manifest. Given most cohorts describe both
baseline and relapse symptoms in aggregate, evaluation of patient level concordance between initial symptoms and relapse
has not been delineated. The purpose of this study was to evaluate the concordance between initial GCA symptoms at diag-
nosis and first relapse in patients with GCA.

Methods: Two previously described cohorts of patients with GCA were utilized. Cohort 1: 286 patients with biopsy-proven
GCA treated with prednisone (no tocilizumab) and Cohort 2: 114 patients with biopsy-proven or imaging-proven GCA
treated with tocilizumab. Clinical symptoms at diagnosis and first relapse were grouped into the following categories:

Table 1: Odds ratios for presence of symptoms at relapse associated with presence of given symptom at baseline. Cohort 1 (biopsy-proven, non-
tocilizumab), Cohort 2 (tocilizumab treated)
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constitutional, musculoskeletal (MSK), cranial (non-visual), visual, and large-vessel (LV). Patients could have more than one
category present at each time event. Odds ratios and conditional probabilities were calculated.

Results: In cohort 1 (C1), 183/286 (64%) patients had at least one relapse, whereas cohort 2 (C2) had 58/114 (51%) with at
least one relapse. In C1, at first relapse 73% had symptoms in a single category, compared to 13% at baseline. At first
relapse, 31% had cranial only, 30% MSK only, 9% constitutional only, 8% cranial plus constitutional, 7% cranial plus MSK.
In C2, at first relapse 79% had symptoms in a single category, compared to 10% at baseline. At first relapse 33% had cranial
only, 31% MSK only, 12% LV only, 9% cranial plus MSK. Odds ratios for presence of symptoms at first relapse based on
presence of symptoms at baseline for C1 and C2 are shown in Table 1. In C1, patients with MSK symptoms at baseline
were near 4 times more likely to have MSK features at first relapse but more than 3 times less likely to have cranial symp-
toms. Presence of LV symptoms at baseline resulted in a 48-fold increased odds of LV symptom at first relapse. In C2,
patients with MSK at baseline had 9-fold greater odds of MSK at relapse but near 7-fold lower odds of cranial relapse symp-
toms. In C1, 21% and C2, 19% of patients went on to have new symptom categories at first relapse that were not present at
baseline. Conditional probabilities of symptoms at first relapse according to presence or absence of baseline symptoms are
shown in Table 2. No patient without visual symptoms at baseline developed visual symptoms at first relapse in either
cohort. At first relapse new constitutional symptoms (17% C1, 4% C2), MSK (24% C1, 17% C2), cranial (33% C1, 11%
C2), LV (2% C1, 12% C2) features were seen among patients that did not have these at baseline.

Conclusion: Relapse in GCA is common. Patients with MSK features at onset have greater odds of MSK but lower odds of
cranial symptoms at relapse. New GCA symptoms not present at baseline occur in approximately 20% of first relapses,
therefore providers should educate patients on the spectrum of GCA symptoms to be aware of, even beyond those present
at a patient’s diagnosis.

Table 2: Conditional probabilities of given symptom category at first relapse according to presence or absence of baseline symptom.
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Background/Purpose: Glucocorticoids (GCs) are still the mainstay of treatment of Giant Cell Arteritis (GCA). Although GCs
are highly effective in GCA, it is well documented the high burden of toxicity of GCs as well as the disease relapse during GC
tapering. Therefore, patients with GCA may benefit from GC-sparing treatments. The aim of this retrospective study was to
compare the efficacy and rapidity of TCZ and MTX as steroid-sparing agents in a real-life cohort of GCA patients.

Methods: A retrospective analysis was conducted including patients with newly diagnosed GCA from the Rheumatology
Units of Udine and Rome. The diagnosis of GCA was based on the presence of symptoms and signs and confirmed by tem-
poral artery biopsy, temporal artery ultrasound, or PET/CT imaging. The inclusion criterion was the treatment with TCZ or
MTX as first steroid-sparing drug.

Results: 112 GCA patients (81 female) with a median age of 70 (IQ 65-75) years were collected. Thirty-one out of
112 (27.7%) patients were treated with TCZ (162mg/week), while 81/112 (72.3%) patients received MTX (up to 20mg/week)
as a GC-sparing agent.
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The median time of follow up in the TCZ and MTX group was 28 (18.5-44) and 67 (42-99) months (p < 0.001), respectively.
At the last medical examination, 110/112 (98.2%) patients were in sustained remission, and 25/31 (80.6%) patients in TCZ
group and 60/81 (74.1%) patients in MTX group were on steroid-free therapy.

At month 6 after GCA onset, 5/31 (16.1%) patients in TCZ group and none in MTX group were in GC-free sustained remis-
sion (p-value=0.001). Similarly, at month 12, 64.5% (20/31) and 11.1% (9/81) of patients were in sustained GC-free remis-
sion in TCZ and MTX group, respectively (p-value < 0.001). The median time to discontinued GCs was 10 (IQR 7-12)
months (TCZ group) and 24 (IQR 18-45) months (MTX group) (p-value < 0.001).

During the follow up period, at least one relapse of the disease occurred in 7/31 (22.6%) in TCZ-treated and 43/81 (53.8%) in
MTX-treated patients, respectively (p-value=0.003).

The number of overall complications (including infectious events, new-onset of hypertension, new-onset diabetes mellitus,
fragility fractures, secondary osteoporosis, ischemic events and malignancies) was not statistically different between the
two groups over the follow up, even if a trend towards a lower incidence of secondary osteoporosis was recorded, and
the total number of adverse events under TCZ was numerically lower than on MTX (p-value=0.086).

Conclusion: TCZ allowed a faster discontinuation of steroid therapy and a lower relapse rate than MTX in GCA patients.

Disclosure: L. Quartuccio: None; E. Treppo: None; M. De Martino: None; M. Pillon: None; S. Perniola: None;
D. Bruno: None; M. Isola: None; E. Gremese: None.

Abstract Number: 2411

C-X-C Motif Chemokine Receptor 4-targeted Molecular Imaging in Giant
Cell Arteritis – a Head-to-head Comparison with FDG PET

Matthias Froehlich1, Sebastian E. Serfling2, Michael Gernert3, Konstanze V. Guggenberger4, Takahiro Higuchi2, Samuel
Samnick2, Marc Schmalzing5, Andreas K. Buck2, Thorsten Bley4 and Rudolf A. Werner2, 1Rheumatology/Clinical
Immunology, Department of Internal Medicine II, University of Würzburg, Würzburg, Germany, 2Department of Nuclear
Medicine, University Hospital Würzburg, Würzburg, Germany, 3Medical Department II, Rheumatology, University
Hospital Würzburg, Würzburg, Germany, 4Institute of Diagnostic and Interventional Radiology, University Hospital
Würzburg, Würzburg, Germany, 5University Hospital, Rheumatology/Clinical Immunology, Department of Internal
Medicine II, Würzburg, Germany

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Vasculitis – Non-ANCA-Associated & Related Disorders Poster III
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

Background/Purpose: 2-[18F]fluoro-2-deoxy-D-glucose(FDG) is the reference PET radiotracer for detecting inflammation
in giant cell arteritis (GCA). C-X-C motif chemokine receptor 4 (CXCR4)-directed PET, however, allows for targeting leuko-
cyte subsets, thereby providing a direct visualization of active inflammation. We aimed to report initial results from a Phase
II trial applying chemokine receptor-targeted imaging in patients with newly diagnosed GCA (NCT05604482).

Methods: Nine treatment-naïve individuals with confirmed GCA underwent PET/CT imaging with both FDG and [68Ga] Pen-
tixaFor (PXF). For each PET, a total of 13 arterial segments per patient were analyzed. In addition, eight joints were examined
for concurrent polymyalgia rheumatica. We compared both scans on a visual (using PETVAS) and quantitative level
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(by calculating the target-to-background ratio [TBR], with blood pool as reference). Flow cytometry determined quantitative
CXCR4 expression on leukocytes in peripheral blood by calculating a normalized median fluorescence intensity (NMFI) scor-
ing (with CXCR4 antibody isotype serving as control). Quantitative PET results were then correlated with NMFI.

Results: At the visual level, PETVAS of FDG (25.62 ± 5.61) was comparable with PXF (21.33 ± 3.5, P=0.07). The TBR of
FDG (2.41 ± 0.96) was also not significantly different from that of PXF (1.8 ± 0.8, P=0.11). The interquartile ranges (IQR)
for PEN (IQR, 0.48), however, were lower than for FDG (IQR, 1.5), suggesting lower scatter and improved accuracy for
PXF-based quantitative read-outs. Comparable results were also recorded for joints (PEN: IQR, 0.25; FDG: IQR, 0.5). Flow
cytometry showed broad expression of CXCR4 on leukocytes. Subpopulations with the highest CXCR4 expression were
naive B and T cells, followed by basophils. NMFI and PXF-based quantification showed significant correlations with baso-
phils in the aorta, with the most prominent association for the abdominal segment (r=0.85, P=0.03).

Conclusion: Quantification of the CXCR4-targeted PET radiotracer PXF was comparable to FDG for assessing vessel wall
and joint inflammation. Thus, PXF PET may be incorporated for image-guided, anti-inflammatory strategies in patients with
newly diagnosed GCA.

Disclosure: M. Froehlich: None; S. Serfling: None; M. Gernert: None; K. Guggenberger: None; T. Higuchi: None;
S. Samnick: None; M. Schmalzing: AbbVie, 2, 6, Boehringer Ingelheim, 2, 5, 6, Chugai/Roche, 2, EUSA-Pharma,
2, 6, Galapagos, 2, 5, 6, Hexal/Sandoz, 2, Janssen-Cilag, 2, 6, Lilly, 2, onkowissen.de, 2, UCB, 2, 5; A. Buck: None;
T. Bley: None; R. Werner: None.
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Background/Purpose: Giant cell arteritis (GCA) affects large and medium size arteries. Biopsy was considered the gold
standard in the diagnosis1, but in the last years other techniques are being implemented like temporal and axillar arteries
ultrasound (US) with a good performance being included in the 2022 ACR GCA classification criteria2. To improve the diag-
nosis of these patients a Pretest Probability Score (Southend) (PPS) has been developed3,stratifying patients into 3 different
risk groups. The aim was to study the performance of the different tools available for the diagnosis of GCA: PPS, vascular
ultrasound, and biopsy of Temporal Artery.
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Table 1. Descriptive analysis of the sample (n=97) comparing the main characteristics in GCA and non-GCA.

Figure 1. AUC of the different diagnostic tests studied (probability pretest score, ultrasound of temporal artery and combination).
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Methods: Retrospective study of the patients referred to our Rheumatology Department with GCA suspicion from January
2019 to October 2022. Demographic and clinical variables including the ones from the PPS were collected.Exploration of
the 3 branches of temporal artery and axillar artery bilaterally was performed by grey scale and Color Doppler US (Esaote
MylabSix probe 10-22 Hz) evaluating the halo sign and the intima-media thicknes4.PPS and US were carried out in all
patients referred. Biopsy was performed in the necessary cases. Final GCA diagnosis was performed according to the rheu-
matologist decision (clinical diagnosis). A descriptive analysis of the sample was performed. Quantitative variables are
expressed as mean (±SD) and qualitative ones as absolute frequencies and percentage. A comparative analysis was per-
formed according to clinical diagnosis. The comparison of means was carried out using the Student’s T or Mann-Whitney
U test. The association between qualitative variables was analyzed using Chi-square test. The agreement between the dif-
ferent tests was analyzed using Kappa index. The predictive capacity of the different diagnostic tests is evaluated using
ROC curves, providing their AUC, and the sensitivity and specificity values.

Results: Patients (97) with suspected GCA were included, 59.79%women, with a mean age of 74.4 (±9.69). Final diagnosis
attending to clinical criteria and other tests was made in 23 patients (23.7%). In GCA compared with non GCA patients
showed more frequently and statistical significance: headache, scalp hypersensitivity, facial pain, jaw claudication and
changes on temporal artery. Ultrasound was positive in 91.3% (n=21) GCA patients, from them 61.90% had a positive
biopsy (Table 1). Area under ROC curve (AUC), sensitivity and specificity for PPS were 0.83 (0.75-0.92), 78.3% and
78.4%, respectively, for US were 0.91 (0.84-0.99), 91.3% and 91.8%, and for biopsy, 0.81 (0.67-0.94), 61.9% and
100%. Data from the combination of PPS+US showed an AUC of 0.96 (0.92-1) (sensitivity 91.3% and specificity 94.5%).
Combination of PPS+biopsy showed an AUC of 0.90 (sensitivity 71.4% and specificity 91.2%) (Figure 1).

Conclusion: The combination of US with PPS value improves the individual predictive capacity of each these diagnostic
techniques.

Disclosure: M. San José Méndez: None; U. Couto Lareo: None; V. Balboa Barreiro: None; F. Blanco: None; B. de
aspe de la iglesia: None; A. Atanes Sandoval: None; D. Dios Santos: None; J. Fern�andez L�opez: None; M. Freire
Gonz�alez: None; G. Gonz�alez Arribas: None; G. Graña Gil: None; N. Oreiro Villar: None; J. Pinto Tasende: None;
F. De Toro Santos: None; C. Ventin Rodriguez: None; M. silva díaz: None; A. Lois Iglesias: None.
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Background/Purpose: Patients with giant cell arteritis (GCA) can relapse despite glucocorticoids, methotrexate and tocili-
zumab treatment. The JAK/STAT signalling pathway is involved in the pathogenesis of GCA, and JAK inhibitors (JAKi) are a
potential treatment alternative. Baricitinib showed positive results in a small uncontrolled study (1).

The objective of this study is to evaluate the effectiveness of JAKi in GCA.

Methods: Real-world, retrospective clinical practice study of patients with GCA treated with JAKi. Outcomes assessed
included disease relapse and safety. A literature search for other JAKi-treated GCA cases was conducted in PubMed,
Embase and the Cochrane library from inception to 04/30/2023. We compared results of the previous baricitinib study (1)
and the baricitinib recipients in our series.

Results:We present 34 patients (29 females[85%], mean age, 72.2 years, relapsing disease 34 [100%]) that received JAKi .
The initial JAKi was baricitinib (n=14), tofacitinib (n=10) and upadacitinib (n=10) (Table and Figure). After a median [IQR]
follow-up of 9.5 [4.2-12.7] months, 22 (64.7%) achieved and maintained remission, and 12 (35.3%) patients discontinued

Current series and literature review of patients with GCA treated with JAKi.

Flow chart of the 34 GCA patients treated with JAKi
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the initial JAKi due to relapse (n=10, 29.4%) or severe adverse events (SAEs) (n=2, 5.9%) including liver dysfunction and dys-
pnea/palpitations. The 12 patients failing the initial JAKi were switched to an alternative [JAKi (n=4), biologic therapy (n=7)
and azathioprine (n=1)]. The literature review identified another 21 GCA patients (17 females, mean age 74.2 years) treated
with JAKi, mostly with baricitinib (n=18). Most of these patients benefited from JAKi therapy (Table). Patients in our series
receiving baricitinib had longer disease duration (median [IQR]31 [12-51] vs 9 [7-21] months; p=0.001) and had received
biologics (71% vs 6.7%; p< 0.001) more frequently than those in the previous baricitinib study (1). Remaining baseline fea-
tures were similar.

Conclusion: This real-world analysis suggest that JAKi could be effective in GCA, including patients failing other immuno-
suppressive therapies. The results of an ongoing phase 3 randomized controlled trial are awaited to confirm or rule out this
observation.

References:

1. Koster MJ, et al. Ann Rheum Dis. 2022
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Background/Purpose: Tocilizumab (TCZ) is the only biologic therapy approved for giant cell arteritis (GCA). Clinical trial with
TCZ in GCA was performed with intravenous (iv) TCZ in a phase 2 trial (1), and with subcutaneous (sc) TCZ in the phase
3 GiACTA (2). There is general agreement on the initial/maintenance dose, but duration of TCZ therapy is not well estab-
lished. In GiACTA trial, after one year on TCZ, most patients had GCA relapse after withdrawal.

This study aims to assessthe predictive factors of relapse in GCA in a clinical practice scenario.

Methods: Multicentre observational study of 471 patients with GCA. The diagnosis of GCA was performed between 2016
and 2021 according to: a) ACR criteria, and/or b) temporal artery biopsy, and/or c) imaging techniques. Relapse was
defined according to EULAR consensus definition (3). From the 471 patients, we selected the patients who had available
the data on relapse during follow-up. Multivariable study was conducted to identify the best set of predictors for the appear-
ance of a relapse.

Main features of the patients with GCA according to relapses.
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Results:GCA relapses were observed in 63 of 405 (15%) patients for whom such data was available(Table). No significant dif-
ferences were observed between the two groups in demographic, clinical and laboratory characteristics or in prednisone dose
at initiation of TCZ. The set of variables associated with GCA relapses were prior use of synthetic conventional disease-modifying
antirheumatic drugs (scDMARDs), use of iv.TCZ, shorter time on TCZ therapy and optimization of TCZ dose (Figure).

Conclusion: GCA relapse seems related mainly to TCZ schedule and was associated with iv TCZ, and a shorter treatment
time and optimization.

References:

1. Villiger PM, et al. Lancet. 2016. PMID: 26952547
2. Stone JH, et al. N Engl J Med. 2017. PMID: 28745999
3. Hellmich B, et al. Ann RheumDis. 2020. PMID: 31270110
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Background/Purpose: Giant Cell Arteritis (GCA) is a known risk factor for Aortic Aneurysm/Dissection (AAD). However, it is
unclear if patients with GCA have worse hospital outcomes when hospitalized for AAD compared to patients without GCA
hospitalized for AAD. We queried the largest inpatient hospitalization database in the United States (U.S.) to answer this
question.

Methods: Data were abstracted from the National Inpatient Sample (NIS) from 2016 to 2020 Database. NIS is a nationally
representative approximate 20-percent stratified sample of all discharges from U.S. community hospitals, excluding rehabil-
itation and long-term acute care hospitals. The numbers in the databases are weighted to optimize national estimates. The
NIS was searched for hospitalizations for patients aged ≥ 50 years with a principal diagnosis of AAD ("I71") with and without
a coexisting secondary diagnosis of GCA ("M315" and "M316") using ICD-10 codes. The principal diagnosis is the main rea-
son for hospitalization. Any diagnosis other than the principal is a secondary diagnosis. Each hospitalization in the NIS has
only 1 principal diagnosis and can have up to 40 secondary diagnoses. The chi-square test was used to compare baseline
characteristics between the GCA and non-GCA groups. The primary outcome was inpatient mortality. Hospital length of
stay (LOS) and total hospital charges were secondary outcomes. Multivariable logistic and linear regression analyses were
used to adjust for confounders for the primary and secondary outcomes, respectively. We adjusted for age, gender, race,
insurance type, income, Charlson co-morbidity index, and hospital characteristics. STATA version 16 was used for analysis.
Since NIS contains publicly available depersonalized data, Institutional Review Board (IRB) review was waived.

Results: There were about 175 million hospitalizations in the combined 2016-2020 database. We obtained 314,215 hospi-
talizations for patients aged ≥ 50 years with a principal diagnosis of AAD. 685 (0.2%) of these had a secondary diagnosis of
GCA, while 313,530 (99.8%) did not have co-existing GCA. The GCA group was older (mean age of 74.6 vs 71.8 years, p
< 0.0001) and had more females (76.6% vs 29.5%, p < 0.001) compared to the non-GCA group. The GCA group had sim-
ilar inpatient mortality compared to the non-GCA group (6.4% vs 6.6%, p=0.627). The GCA group had longer LOS (9.4 vs
5.5 days, p < 0.0001) and higher total hospital charges ($224,540 vs 180,356, p=0.002) compared to the non-GCA group.
See table 1.

Conclusion: GCA patients admitted for AAD have worse hospital outcomes (longer LOS and higher total hospital charges)
compared to non-GCA patients admitted for AAD. Adequate treatment of GCA to prevent complications such as AAD is
needed. In addition, screening, early detection, and prompt management of AAD via a multidisciplinary approach are essen-
tial in optimizing the outcomes of GCA patients.

Disclosure: A. Minalyan: None; C. Hino: None; E. He: None; O. Idolor: None; C. Osuorji: None; N. Chukwu: None;
E. Edigin: None; V. Sandhu: Exagen, 2, 5.

Table 1: Hospital outcomes of Aortic Aneurysm/Dissection hospitalizations with and without Giant Cell Arteritis
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Background/Purpose: No previous study has compared clinical, laboratory and imaging features of relapses in Takayasu
(TAK) and large vessel giant cell arteritis (LV-GCA). The aim of our study was to compare relapses characteristics in these
2 group of pts.

Methods: We retrospectively evaluated 171 pts LVV (119 LV-GCA and 52 TAK) seen at the Rheumatology Unit of Reggio
Emilia Hospital (Italy) between 01.01.2005 and 31.12.2016 and followed-up for at least 2 years. Data of the pts collected
at relapses included demographic, clinical, laboratory and imaging (PET/CT scan, MRI/CT angiography and/or arterial US).
GCA was diagnosed according to ACR1990 criteria and LV-GCA in the presence of LVV involvement seen at CT and/or
MRI and/or ultrasonography and/or PET examinations according to GIACTA criteria. TAK was diagnosed using Ishika-
wa’s10 diagnostic criteria and its modification by Sharma et al. and ACR classification criteria for TAK. Disease-related
signs/symptoms, ESR and CRP levels, and GC dosages were recorded at every follow-up visit. The presence of clinical dis-
ease relapses or long term remission were evaluated at every visit. We also evaluated the appearance of new structural
lesions (SL) (stenosis, occlusion, and/or vessel dilatation at CTA/MRA and/or US examination) or new inflammatory lesions
(IL)(new/increased FDG uptake at PET/TC or parietal thickening increase at US or CTA).

Results: During a median follow-up duration of 76 months we observed 86 TAK relapses and 89 LV-GCA relapses. TAK
relapses presentedmore frequently carotidodynia (8.1 vs 1.1%, p = 0.032), chest pain (10.5 vs 1.1%, p=0.009), large vessel
vasculitis (89.4 vs 59.8%, p=0.001), had higher ESR (45+32 vs 32+29 p=0.009). TAK relapse caused the introduction of
BIO therapy more frequently (48.8% vs 16.8%, p=0.001). LV-GCA relapses were characterized by cranial symptoms
(16.9 vs 3.5, p=0.005), polymyalgia rheumatica (27.0 vs 0, p=0.001) and appeared after a shorter time from diagnosis
(37.4+42 vs 52.8+48.3 months, p= 0.025). At vessel imaging TAK relapses had more anonymous artery involvement
(30.7 vs 15.1 %, p =0.043), LV-GCA relapses had more thoracic and abdominal aorta involvement (89.6 vs 54.1,
p< 0.001 and 45.8 vs 14.9, p=0001, respectively) At vessel imaging LV-GCA relapses had higher prevalence of IL (4.31
(1.98) vs 2.0 (1.84), p < 0.001). TAK relapses had higher new SL at common carotid artery (20.3 vs 1.9%, p =0.002), anon-
ymous artery (9.5 vs 0, p=0.041) and subclavian artery (23.3 vs 1.9%, p=0.001). LV-GCA relapses had higher prevalence of
common carotid(59.6 vs 28.4%, p=0.001) aortic (89.6 vs 56.8%, p< 0.001) and femoral (10.9 vs 1.5%, p=0.038) new IL.

Conclusion: TAK and LV-GCA relapses have different clinical, laboratory and imaging features. In particular TAK relapses
were characterized by higher prevalence of new arterial SL while LV-GCA by new arterial IL.

Disclosure: L. BOIARDI: None; P. MACCHIONI: None; F. Muratore: None; E. Galli: None; c. marvisi: None;
G. Besutti: None; L. Spaggiari: None; A. Versari: None; C. Salvarani: CSL Vifor, 1, 2, 6, Eli Lilly, 1, 2, 6.
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Background/Purpose: Few studies have evaluted the influence of histological features of temporal artery biopsy (TAB) on
disease outcome in giant cell arteritis (GCA) patients. Our aim was to investigate potential associations between TAB histo-
logical characterstics and outcomes of GCA in a long term single center retrospective follow-up study.

Methods: Two hundred and four Italian patients with biopsy-proven GCA resident in Reggio Emilia area (Italy) followed up for
at least 12 months entered the study (median duration of FU 130 months(range 13-435 months). The following histological
findings of TAB were recorded : localisation of inflammatory infiltrate (peri-adventitial and vasa vasorum small vessel vascultis
(SVV+VVV), inflammation limited to adventitia (ILA), trans mural inflammation TMI), presence of giant cells (GC), presence of
infiltrating neutrophils, plasma cells, histiocytes, eosinophils, presence of laminar necrosis (LN), vessel wall calcifications,
luminal trombosis (LT) and intimal hyperplasia (IH). The severity of inflammation (SI) was graded on a semiquantitative scale
(mild, moderate and severe), the severity of i IH (was graded as mild < 25% reduction in lumen diameter, moderate from 25%
to 75%, and severe >75%).

The following data were recorded during follow up : presence of relapses, long term remission (LTR), cumulative steroid
dose at 6, 12 months and at end of FU, duration of treatment and of LTR and mortality. Survival curve were compared with
K-M method using log rank test.

Results: Relapses were recorded by 42.5% of the patients during a median FU period of 130 months (13-435). Factors
which influenced the time of first relapse were : presence of GC (140 vs 207 months, p=0.025), presence of LT (91 vs
171 months, p=0.036) and histological subtype (80 vs 156 vs 249 months for SVV+VVV, ILA and TMI respectively,
p=0.017). Fifty-seven % of patients were able to withdraw steroids for at least 12 month. Histological subtypes influenced
the duration of treatment (SVV+VVV 2.7 months, ILA 17.9 months, TMI 32.0 months, p=0.019). Seventy % of patients died
during the follow up period. Factors with impact on survival time were : SI severe vs mild infiltrate (107 months vs
155 months, p=0.006), presence of GC (112 vs 154 months, p=0.049), presence of LN (96 months vs 132 months,
p=0.029), histological subtypes (TMI 115 months vs ILA 161 months vs SVV+VVV 195 months, p= 0.017).

Conclusion: Histological findings of TAB influenced survival time, first relapse time and duration of steroid treatment in
GCA pts.

Disclosure: L. BOIARDI: None; P. MACCHIONI: None; F. Muratore: None; E. Galli: None; c. marvisi: None;
c. Ricordi: None; f. Macaluso: None; a. cavazza: None; S. Croci: None; C. Salvarani: CSL Vifor, 1, 2, 6, Eli
Lilly, 1, 2, 6.
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Background/Purpose: The only steroid sparing agent approved for treatment of Giant Cell Arteritis (GCA) is the anti-
interleukin-6 receptor antagonist tocilizumab. There remains uncertainty regarding treatment duration of tocilizumab and
the optimal approach to medication withdrawal.

Methods: Patients who met the 2022 ACR/EULAR GCA classification criteria with a clinical diagnosis of GCA were pro-
spectively enrolled. As per ACR/ Vasculitis Foundation guidelines all patients with a new diagnosis of GCA were started on
tocilizumab if there were no contraindications. All patients had a 26-week glucocorticoid taper as per the GiACTA protocol.
Tocilizumab was administered weekly for the first 12 months, and then every-other-week for an additional 12 months.
Relapse of disease on tocilizumab was managed with temporary increases in systemic glucocorticoids.

Results: 55 patients with newly-diagnosed GCA were included. Of these, 27 patients did not receive tocilizumab treatment
for a variety of reasons; recent or active treatment for malignancy (7), history of diverticulitis (3), patient preference not to start
(5), co-existing inflammatory condition for which other biologic treatment was preferred (1), patient frailty and/or recurrent
infections (9), death before start of tocilizumab (1). 1 further patient only had one month of treatment before discontinuation
for a drug reaction. 27 patients (49%) had weekly treatment with tocilizumab for 1 year. Of these only 17 had every second
week tocilizumab at one year. 5 remained on a weekly dose due to previous visual loss and concern about preserving the
remaining eye. 2 had other coexisting inflammatory diseases for which weekly dosing was required. 1 died of natural causes
before dose spacing, and 2 stopped tocilizumab before spacing due to side effects. 27 patients had tocilizumab weekly for a
mean of 15.7 months and 17 of had tocilizumab every-other-week at one year for a mean of 8.1 months. 2 patients (11.7%)

Figure 1: Results
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had a major relapse on every-other-week tocilizumab (one aortic dissection and one with monocular visual loss). There were
two minor relapses, one in the weekly dosing group and one in the two-weekly dosing group.

While on weekly tocilizumab, 1 patient had a minor infection treated in the community and 1 had a major infection (divertic-
ulitis) requiring hospital admission. In the every-other-week tocilizumab group, two patient had minor infections treated in the
community and no patient had a major infection requiring hospitalisation.

Conclusion: In a real-world prospective study cohort, only 49% (27/55) of patients were eligible for tocilizumab therapy (with
GIACTA protocol steroid). 17/27 were eligible for dose reduction to every other week with 2/17 (11.7%) having major
relapses of GCA at 24 months. In a real-life cohort tocilizumab therapy was only possible in 1 in 2 patients and when initiated
was continued beyond the recommended period of 12 months in the majority of patients. Overall, 96% of patients in the
weekly dosing group had relapse-free remission compared to 82% in the every-other-week treatment group. A dose reduc-
tion in tocilizumab after 12 months of weekly treatment maintained most patients in remission, had comparable safety out-
comes and was cost effective.

Disclosure: S. Cowley: None; C. Kirby: None; P. Harkins: Janssen, 5; R. Conway: AbbVie/Abbott, 5, 6, Celltrion,
5, Fresenius Kabi, 6, Galapagos, 6, Janssen, 5, 6, Nordic Pharma, 5, Novartis, 5, UCB, 6, Viatris, 6; G. Murphy: None;
D. Kane: None.
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Coruña, Spain, 6Hospital Universitario Donostia, Donostia, Spain, 7Hospital Universitario de Le�on, Le�on, Spain, 8Hospital
Universitario Marqués de Valdecilla, Santander, Spain, 9Hospital Universitario de Bellvitge, Barcelona, Spain, 10Hospital
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Madrid, Spain, 17H Moisès Broggi, Sant Joan Despí, Barcelona, Spain, 18Hospital Universitario Parc Taulí, Barcelona,
Spain, 19Hospital Germans Trias i Pujol, Badalona, Spain, 20Hospital Universitari i Politècnic la Fe, Valencia, Spain,
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Augusti, Lugo, Spain, 24Hospital Universitario de Canarias, La Laguna, Spain, 25Rheumatology Unit, Hospital General
Universitario de Valencia, Valencia, Spain, 26Hospital Severo Ochoa, Madrid, Spain, 27Hospital Universitario Son Llàtzer,
Mallorca, Spain, 28Research department Hospital Infantil de México Federico G�omez, Mexico City, Mexico, 29Hospital
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Background/Purpose: Visual loss is one of the most feared complications in giant cell arteritis (GCA). Some factors have
been previously associated with visual loss, as lower levels of inflammatory markers, jaw claudication or thrombocytosis,
although some of these studies showed contradictory results. Our objective was to identify predictive factors of visual
involvement in a large cohort of patients with GCA.

Methods: ARTESER is a large Spanish multicenter registry promoted by the Spanish Society of Rheumatology, including
patients with GCA diagnosis from June 2013 to March 2019. The following variables were collected at diagnosis per proto-
col: demographics, symptoms (including all visual manifestations reported by clinicians), laboratory test results, temporal
artery biopsy and imaging techniques (ultrasound, PET, MRI, CT).Patients with and without visual involvement were com-
pared in a bivariate analysis. Multivariate logistic regression model was performed to determine potential predictive factors
of visual manifestations.

Table 1. Clinical, laboratory and imaging variables of patients with GCA according to presence of visual manifestations.
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Results: A total of 1636 GCA patients were included for analysis, of whom 599 (36.6%) presented visual involvement. The
most frequent visual manifestation was anterior ischemic optic neuropathy (45.7%), followed by transient monocular vision
loss (45.1%). Clinical, laboratory and imaging variables of patients with and without visual symptoms are shownin Table 1.
Older age (OR 1.029; 95% CI 1.011-1.048), jaw claudication (OR 1.747; 95% CI 1.343-2.271) and diabetes mellitus
(OR 1.358; 95% CI 0.994-1.854) were the only independent predictors of visual symptoms in our cohort. The presence of
polymyalgia rheumatica (OR 0.498; 95% CI 0.383-0.648), fever (OR 0.393; 95% CI 0.274-0.563) and higher erythrocyte
sedimentation rate (ESR) (OR 0.993; 95% CI 0.989-0.998) were associated with a reduced risk of developing visual involve-
ment (Table 2).

Conclusion: One out of every three GCA patients present visual manifestations at diagnosis. Older age, jaw claudication
and diabetes mellitus are independent predictors of visual manifestations, whereas polymyalgia rheumatica, fever and high
ESR reduces the risk of visual involvement.

Disclosure: J. Molina-Collada: None;M. Domínguez: None; R. Melero-Gonzalez: None; E. Fernandez-Fernandez:
None; M. Silva-Diaz: None; J. Belzunegui: None; I. Gonz�alez: None; J. Sanchez Martin: None; J. Narvaez: None;
E. Galíndez: None; j. Mendiz�abal: None; L. Leon Mateos: None; J. Loricera: None; A. Muñoz: None;
S. Castañeda: None; I. Castellvi: None; M. Tortosa-Cabañas: None; V. Navarro: None; C. Galisteo: None;
I. Casafont-Solé: None; J. Roman Ivorra: None; T. SALMAN MONTE: None; M. Rocha: None; C. Iñiguez: None;
M. Hernandez Hernandez: None; C. Campos: None; M. Alcalde: None; A. Mas: None; F. Prado: None; R. Blanco:
AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis, 2, 6, Pfi-
zer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Table 2. Logistic regression analysis of factors associated with visual manifestations.
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Background/Purpose: Giant cell arteritis (GCA) is the most common vasculitis in North America and Western Europe. GCA
is more likely to occur in women (1). However, there are scarce data on the epidemiology, clinical presentation, comorbidi-
ties, treatment and outcomes between men and women. Our aim was to assess the previous differential features between
gender found in ARTESER registry.

Methods: ARTESER is a large Spanish multicenterepidemiological registry of GCA promoted by the Spanish Society of
Rheumatology in which 26 national hospitals participated. Patients were included according to whether they met the 1990
ACR criteria, had a positive diagnostic test (biopsy or imaging test) or by the clinical judgement of the investigator. The
recruitment period was between 2013 and 2019 and standardized data were included for all patients diagnosed with
GCA in these centers. Differences between sexes were compared in a bivariate analysis.

Table 1. Main epidemiologic features and comorbidities at diagnosis.
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Results: A total of 1675 patients with GCA were included, 1178 women and 497 men. The annual incidence of GCA was
higher in the female group (10.07; 95%CI: 8.7-11.5) than in the male group (4.83; 95%CI: 3.8-5.9) with a similar mean age
at diagnosis and symptom onset between the two groups of 76.9 and 76.7 years, respectively. Among the comorbidities
presented at diagnosis, male had a higher presentation of diabetes mellitus, tobacco use, alcohol consumption, cardiovas-
cular disease and neoplasms than female, in which only osteoporosis was more frequent. The results are shown in table 1.
Clinical manifestations were divided into cranial, extracranial and general. Among the cranial manifestations, headache
(79.9%), temporal (49.2%) and visual (36.1%) disturbances were the most frequent. Polymyalgia rheumatica was the pre-
dominant extracranial manifestation (41.8%) and asthenia the most general symptom reported (52.2%). Main data are
shown in table 2. We analyzed the distribution according to sex and observed a higher frequency of headache (p=0.028),
polymyalgia rheumatica (p=0.003) and asthenia (p=0.035) in the female group. In contrast, we found a higher frequency of
dysphasia in the male group (p=0.013) and visual symptoms, with no statistically significant differences in the latter. In terms
of laboratory findings, elevated glomerular sedimentation rate (ESR) (p=0.039) and platelet count (p< 0.001) were higher in
female. Treatment and outcome data are shown in table 3. Regarding the use of glucocorticoids and related adverse effects
no differences between the two groups were detected. The use of conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs) was more frequent in males (p=0.005), but no differences were found regarding tocilizumab administra-
tion. There were no differences in the number of relapses or disease remission. However, the proportion of deaths during
follow-up was higher in women (13.8% vs. 6.6%, p< 0.001).

Conclusion: GCA was more frequent in females, with more than twice as many cases as males. Some of the classic man-
ifestations, such as headache, polymyalgia rheumatica and asthenia, were more common in women. In addition, women
had higher ESR and platelet levels than men. The use of csDMARDs was higher in the male group but mortality was
increased in females.

Table 2. Differences in clinical manifestations and laboratory abnormalities at diagnosis and during follow-up according to sex in ARTESER Regis-
try.
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Background/Purpose: Confirming the diagnosis of giant cell arteritis (GCA) remains challenging. Available diagnostic tests
have limited accuracy and availability. Recently, optic nerve sheath enhancement on magnetic resonance imaging has been
reported in patients with GCA. Whether this finding can be documented on ultrasound is unknown. Optic nerve

Table 3. Differences in treatment and outcomes during follow-up according to sex in ARTESER Registry.
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(ON) ultrasound is non-invasive, easy to learn and does not require sophisticated equipment. This study aims to investigate if
ON sheath measurement on ultrasound may be used to identify patients with active, new-onset GCA.

Methods: A cross sectional study was performed in our GCA Fast-Track clinic from June to December 2022. Adult patients
were included if: (1) they were referred for suspected new-onset GCA, (2) had received < 14 days of glucocorticoids, and
(3) had no prior history of intracranial hypertension, retinal disorder, or demyelinating disease. Study procedures were com-
pleted during the same visit: clinical assessment, bloodwork, ultrasound of temporal/axillary arteries and of the
ON. Ultrasound measurements were performed for both eyes, 3mm distal to the posterior aspect of the ocular globe. Optic
nerve sheath diameter (ONSD, includes ON and its sheath) and optic nerve diameter (OND) were measured. Optic nerve
sheath thickness (ONST) was obtained by subtracting OND from ONSD (Figure 1). Final diagnosis of GCA was confirmed
clinically after 6-month follow-up. Independent sample t-test was used to compare mean differences in ONSD, OND and
ONST in patients with and without GCA at baseline. Paired-sample t-test was used to compare measurements between
both eyes. Multivariable analysis was conducted for clinical baseline characteristics and ON ultrasound measurements. A
significance level of 0.05 with Bonferroni correction (n=6) for multiple comparisons was used.

Results: A total of 30 participants were enrolled, including 9 participants with a final diagnosis of GCA (all of whom also sat-
isfied 2022 ACR/EULAR classification criteria (Table 1)). Patients with GCA had a higher mean ONSD (5.98mm) compared to
those without GCA (4.02mm); with a mean difference of 1.96mm (95% confidence interval [CI]: 1.11–2.82, p< 0.001). Mean
ONST was higher in patients with GCA (3.01mm) than those without GCA (1.54mm), with a mean difference of 1.46mm
(95%CI: 0.85–2.07, p< 0.001). Mean OND was numerically but not statistically higher in patients with GCA (Table 2). Paired
measurement comparisons of ONSD, OND, ONST did not differ between the right and left eyes. On multivariable analysis,
there was no significant association between age, sex, hypertension, diabetes, anterior ischemic optic neuropathy and
ONSD, OND, ONST ultrasound measurements.

Conclusion: Patients with GCA had significantly wider optic nerve sheaths on ultrasound than patients without GCA. ON
ultrasound may represent a novel, rapid, bedside diagnostic test in GCA. A large prospective cohort study is ongoing to con-
firm these findings and evaluate if ONSD-ONST are dynamic disease markers in GCA (ClinicalTrials.gov id: NCT05749094).
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Background/Purpose: Magnetic resonance imaging (MRI) is well established for diagnosing giant cell arteritis (GCA). Its
role in monitoring disease activity has yet to be determined. We investigated vascular and musculoskeletal inflammation
using MRI in the patients of the GUSTO trial.

Figure 1: Proportion of segments with inflammatory findings (red numbers) summarized over all patients (black numbers=number of segments or
regions assessed).
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Methods: Eighteen patients with newly diagnosed GCA received 500 mg methylprednisolone intravenously for 3 consecu-
tive days [1]. After that, GC treatment was discontinued, and a single dose of tocilizumab (TCZ) was administered intrave-
nously, followed by weekly subcutaneous TCZ injections from day 10 until week 52. Cranial, thoracic and abdominal MR
exams were performed at baseline (active, new-onset disease), and at weeks 24, 52 (remission on-treatment), and
104 (remission off-treatment). Polymyalgia rheumatica (PMR) findings as well as vasculitic disease extent and intensity were
rated by experienced radiologistsand one board-certified neuroradiologist as previously reported (grade 0-3, grade ≥ 2 con-
sidered as vasculitis) [2,3]. Up to 10 cranial, 13 large vessel and 18 musculoskeletal segments were assessed.

Results: In total, 673 vascular segments and 943 musculoskeletal regions in 56 thoracic/abdominal MR and 490 vascular
segments in 49 cranial MR scans of 18 patients were analyzed. Cranial vessels displayed dynamic changes. At weeks
52 and 104, no cranial vascular segment displayed vasculitic findings. Vasculitic signal alterations were still detectable in
every 4th cranial segment at week 24. Large vessels, except for the ascending aorta, displayed no or only a slight decrease
in vasculitic findings upon remission on- and off-treatment. PMR findings persisted in most patients. Results are displayed in
Figures 1 - 3.

Conclusion: Whereas signals of cranial vessels normalized upon a 52-week treatment, large vessel signals and PMR find-
ings persisted. Remission of vasculitic activity in cranial arteries took more than 24 weeks, which was longer than time to
clinical symptom resolution and normalization of serum proteins but paralleled intima-media thickness measurements using
ultrasound [4]. Thus, in contrast to large vessel signals and PMR findings, the dynamic of cranial vessel signals suggests that
MRI of these arteries is a very promising monitoring tool for suspected relapse after 52 weeks of treatment.

References:
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Figure 2: Grading of vessels and PMR findings summarized over all patients. Numbers refer to the total number of segments or regions assessed.
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Figure 3: Grading of aortic segments. Numbers refer to the total number of patients with assessment.
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Background/Purpose: Classification criteria for vasculitis, including giant cell arteritis (GCA) are under constant revision. In
2022, the American College of Rheumatology (ACR)/European League Against Rheumatism (EULAR) criteria were pre-
sented, renewing those published by ACR in 1990. They include wider range of clinical criteria and imaging tests, such as
ultrasonography (US) and Positron emission tomography (PET), which has contributed to the diagnosis of a higher num-
ber of cases.

The objective of this study was to assess the concordance between recent 2022 ACR/EULAR giant cell arteritis classifica-
tion criteria and the criteria of ACR 1990 (1,2).

Methods:Observational study of patients diagnosed with GCA who underwent temporal artery biopsy (TAB) between 2016
and 2022 in an university hospital. Concordance between both sets of criteria were analyzed with Cohen’s kappa index.
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Results: We present 191 patients (120 female/71 male) (mean±SD; 75±10 years). The main characteristics of the patients
are shown in Table. The Kappa index between both criteria weighted by prevalence and bias was 0.654 (moderate-high
degree of agreement). Global agreement of 83% was observed, with a higher specific agreement for negative results
(88%) than for positive results (67%). Disagreement was observed in 16% of patients who were considered negative for
ACR 1990 criteria but positive for ACR/EULAR 2022 criteria and in 2% who were considered positive for ACR 1990 criteria
but negative for ACR/EULAR 2022. 2022 ACR/EULAR showed a higher sensitivity, and 27 additional patients were classi-
fied as GCA with these classification criteria.

Conclusion: Moderate-high concordance was found between 2022 ACR/EULAR and 1990 ACR classification criteria.
However, the 2022 ACR/EULAR criteria consider a wider range of factors than the 1990 ACR criteria by introducing US
and PET findings, thus increasing sensitivity and allowing a larger number of patients to be diagnosed. Cranial GCA was
the most frequent phenotype observed.
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Background/Purpose:Giant cell arteritis (GCA) is the most common form of vasculitis in adults, necessitating prompt diag-
nosis to prevent severe complications. However, access to expert GCA ultrasonography is often limited to larger medical
centers. The utilization of artificial intelligence (AI)-based assistance for ultrasound image classification holds significant
potential. The development of such AI systems involves selecting a neural network architecture from a wide range of options,
each with distinct characteristics, including limitations in processing image size, resolution, result quality, and resource
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efficiency. This project aims to address the minimum resolution required for human experts to reliably classify ultrasound
images of commonly affected arteries, distinguishing between GCA and normal.

Methods: In this study, a blinded classification task was conducted, involving 42 international experts from the OMERACT
subgroup on ultrasound in large vessel vasculitis. A set of 250 vascular ultrasound images from both GCA patients and
healthy individuals were presented to the experts. The image selection process initially comprised 10 B-mode scans each
of the common temporal artery, its frontal branch, parietal branch, and the axillary artery (all in cross-section), as well as
the axillary artery in longitudinal scan. These 50 images were presented in a random order at five distinct resolution levels:
32x32, 64x64, 128x128, 224x224, and 512x512 pixels (refer to Figure 1). The survey and image classification tasks were
conducted using REDCap version 13.2.5, while data interim analysis was performed utilizing R (version 4.3.0).

Results: This interim analysis includes data from 30 study groupmembers with an average of 10.5±6.4 years (mean±standard
deviation) of experience in ultrasound in GCA. Across all artery categories, the proportion of images considered unclassifiable
decreased as the image resolution increased. The mean percentage of unclassifiable images was 91% at 32x32 pixels and
reduced to 26% at 512x512pixels (refer to Table 1). Similarly, lower image resolution resulted in less frequent correct classifica-
tions (see Figure 2). The chance of correct image classification was comparable at image resolutions of 512x512 pixels (highest
resolution level) and 224x224 pixels (odds ratio = 0.99, p=0.891), while it was significantly lower at image sizes of 128x128
pixels (OR=0.79, p=0.01), 64x64 pixels (OR = 0.42, p< 0.001), and 32x32 pixels (OR=0.24, p< 0.001).

Conclusion: As the image resolution increases, the proficiency of human experts in GCA ultrasound improves, enabling
more confident and accurate classification of vascular ultrasound images. At a resolution of 224x224 pixels and above, clas-
sification accuracy exceeded 50%. The best classification performance was achieved at a resolution of 512x512 pixels

Figure 1: Shown is an exemplary ultrasound image of the common temporal artery (cross-section, B-mode), presented to study participants at five
different resolution levels.
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Table 1: Frequency of the selected response category "Meaningful classification is not possible" depending on the image resolution level.

Figure 2: Frequency of correct image classification as "GCA patient" or "healthy individual" depending on image resolution level.
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(74.13% of all single-image classifications correct). Yet given the comparable performance at a resolution level of 224x224
pixels (73.93% of all single-image classifications correct), this opens up a variety of perspectives in neural network architec-
ture selection for the development of an AI based assistance for GCA ultrasound image classification.
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Background/Purpose: Systemic vasculitides are rare, heterogeneous, inflammatory disorders associated with high mor-
bidity and mortality. Recent management and therapeutic advances have improved life expectancy and reproductive oppor-
tunities for vasculitis patients. Research on the risk of preterm delivery and maternal complications in these patients is
limited. Therefore, we investigated pregnancy outcomes among patients with vasculitis leveraging large, administrative
claims data.

Methods: Using administrative claims data from private health insurance providers we identified all pregnancies regardless
of outcome for patients with and without vasculitis from 2007 to 2021. Vasculitis was defined as ≥2 ICD coded outpatient
visits or ≥1 ICD coded inpatient visit occurring before the estimated last menstrual period (LMP). Vasculitis was further cat-
egorized by vessel size: large, medium, small, and variable based on Chapel Hill Consensus Conference criteria. As a refer-
ent population we included those without vasculitis or other rheumatic disease, defined as no ICD coded outpatient or
inpatient visits for vasculitis, systemic lupus erythematosus, rheumatoid arthritis, systemic sclerosis, or juvenile idiopathic
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arthritis before LMP or during pregnancy. We described pregnancy outcomes in patients with vasculitis compared to the ref-
erent population. We also explored pregnancy characteristics and complications in patients with vasculitis stratified by parity
(nulliparous vs multiparous).

Results: There were 665 pregnancies among 527 patients with vasculitis and 4,209,034 pregnancies among 2,932,379
patients from the referent population. Patients with vasculitis had a higher frequency of spontaneous abortion, elective termi-
nation, ectopic and molar pregnancy, and nearly two times as much preterm delivery compared to the referent population.
Approximately 12% of pregnancies among patients with vasculitis were complicated by preeclampsia. Multiparous preg-
nancies compared to nulliparous had a slightly higher frequency of preterm delivery and were more often comorbid with ges-
tational diabetes, pre-pregnancy hypertension, obesity, and hypothyroidism. Patients with small vessel vasculitis had higher
frequencies of spontaneous abortion, preterm delivery, and comorbidities among vasculitis subtypes.

Conclusion: Pregnancies among patients with vasculitis had a higher frequency of spontaneous abortion and preterm deliv-
ery. Risk of maternal complications associated with vasculitis were observed to vary by vessel size and parity. These findings
further the knowledge base and provide patients with up-to-date statistics on outcomes and complications.
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Background/Purpose: In healthy synovium, lining fibroblasts promote joint health by secreting proteoglycans that lubricate
the joint cavity. In rheumatoid arthritis (RA), sublining fibroblasts undergo marked expansion while lining fibroblasts are rela-
tively diminished1–4. We have previously demonstrated the role of vascular endothelial-derived Notch signaling as a driver of
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perivascular sublining fibroblast differentiation4. Here, we seek to identify the transcriptional regulators of synovial lining fibro-
blast differentiation using synovial patient-derived organoids.

Methods: We developed two 3D tissue culture approaches to study fibroblast differentiation. First, we developed patient-
derived organoids from synovial tissue explants that maintain fibroblast heterogeneity ex vivo. We leveraged an in vitro
micromass system5 to examine the stability and reversibility of fibroblast differentiation. Fibroblast differentiation in organoids
were examined via confocal microscopy, histology, and single-cell RNA sequencing (scRNAseq). A targeted transcription
factor screen was performed using siRNA and CRISPR gene-editing to identify candidate transcription factors driving fibro-
blast differentiation.

Results: Addition of a GSK3 inhibitor leads to compaction within patient-derived organoids, resembling a synovial lining-like
layer (Fig 1A-B). We identified cadherin-23 (CDH23), an atypical cadherin, as a novel cadherin that is specific to lining fibro-
blasts (Fig 1C). Inhibition of GSK3 results in profound changes in gene expression, including upregulation of CDH23 and
other lining fibroblast marker genes (Fig 1E). This GSK3i-induced gene expression program is reversible suggesting active
signaling is required to maintain this phenotype (Fig 1F-G). We performed a targeted screen against transcription factors
that are induced by GSK3 inhibition. This screen identified β-catenin as a necessary factor for mediating key transcriptional
changes consistent with a lining-like phenotype in synovial fibroblasts (Fig 2A). Consistent with β-catenin’s potential role as
a co-transcription factor, we observed increased β-catenin expression and nuclear localization in GSK3i-treated fibroblasts
(Fig 2B-C).

Conclusion: Inhibition of GSK3 induces a reversible lining-like phenotype in synovial fibroblasts. β-catenin is necessary for
upregulation of lining fibroblast marker genes in the context of GSK3 inhibition. Further work is required to confirm direct
transcriptional effects of β-catenin on synovial fibroblasts and upstreammechanisms. Understanding the mechanism under-
lying fibroblast differentiation could lead to identification of novel therapeutic targets for restoring synovial lining function in RA
patients.

Figure 1: Synovial lining-like phenotype recapitulated in 3D culture. (A) IHC staining of synovial organoids displaying compaction and upregulation
of CDH23 when treated with GSK3i, which resembles synovial lining. (B) Organoid size decreases more drastically when exposed to GSK3i indi-
cating a compaction phenotype (C) Density plot of CDH23 and CDH11 mRNA expression in synovial fibroblasts from the Accelerating Medicines
Partnership scRNAseq dataset (D) Micromass generated from synovial fibroblasts. (E) RNA expression of lining marker genes upregulated by
GSK3 inhibition. (F) Live imaging of micromass that were either grown in control media, exposed to GSK3i, exposed to GSK3i after initially grown
in control media, or grown in control media after initially exposed to GSK3i. (G) UMAP depicting scRNAseq data on micromass fibroblasts showing
partial reversibility of GSK3i-induced transcriptional profile.
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Background/Purpose: As part of the Accelerating Medicines Partnership (AMP), we discovered that urinary PR3, a neutro-
phil degranulation product, is associated with histological activity, indicating the involvement of neutrophil degranulation in
proliferative LN, the most aggressive type of LN. Although mature neutrophils with classical polylobate nuclei are rare in
LN kidney biopsies, recent evidence suggests that immature myeloid cells undergoing degranulation play a role in the

Figure 2: β-catenin is necessary for lining-like transcriptional changes in the context of GSK3 inhibition. (A) Normalized mRNA expression of
CDH23 with siRNA knockdown against CTNNB1, which encodes β-catenin. (B) Immunofluorescent images of β-catenin (green) in synovial fibro-
blasts treated with either a GSK3 inhibitor or CTNNB1 siRNA. (C) Western blot showing upregulation of β-catenin in synovial fibroblasts treated
with GSK3i. (D) High expression of β-catenin detected in synovial lining.

4805



pathogenesis of LN. Our aim is to investigate the presence of PR3+ cells in LN kidney, their association with histopatholog-
ical features and to define their immunophenotype.

Methods: We performed multiplexed histology using serial immunohistochemistry (sIHC) on LN kidney biopsies to quantify
the expression of PR3 and multiple cell lineage markers (20-plex). Image analysis including deconvolution, cell segmentation,
glomerular annotation, and quantitative histology was performed using Indica HALO. The analysis was limited to renal
cortex.

Results: A total of 11 patients with LN who underwent a clinically indicated kidney biopsy were enrolled: 6 (55%) with pure
proliferative LN (ISN/RPS class III or IV) and 5 (45%) with pure membranous LN. PR3+ cells were identified in all biopsies
(range 343-7625 per sample) and most of them did not show a polylobate nucleus. The majority of PR3+ cells were in the
tubulointersitium (Figure 1A). However, when present, there was a higher density of PR3+ cells in the glomeruli due to their
smaller area(Figure 1A-C). PR3+ cell abundance was higher in proliferative LN, especially in the glomeruli (Figure 1A-C).
Glomerular PR3+ cell density very strongly correlated with histological activity measured by the NIH Activity Index
(Pearson’s r=0.97, p=5*10-5; Figure 1D). PR3+ cells displayed a unilobate nucleus (Figure 2). Most PR3+ cells coex-
pressed MPO. We identified 2 subsets of PR3+ cells based the coexpression of other lineage markers (Figures 2 and 3).

Figure1. Clinicopathological associations of intrarenal PR3+ cells. The majority of PR3+ cells were in the tubulointersitium (A). However, accounting
for the smaller glomerular area, there was a higher density of PR3+ cells in the glomeruli (B-C). PR3+ cell abundance was higher in proliferative LN,
especially in the glomeruli (A-C). Glomerular PR3+ cell density very strongly correlated with histological activity measured by the NIH Activity Index
(Pearson’s r=0.97, p=5*10-5; panel D. The analysis was limited to renal cortex.

Figure2. Surface markers expression in PR3+ cells. The original and deconvoluted IHC images are shown for a representative glomerulus, with
arrows indicating three identical representative cells. Markers indicated at the bottom with matching false colors.
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One group coexpressed CD66b, CD11b, CD15, and (variably) CD10 indicating a degranulating phenotype (Figure 3). The
other group expressed CD14, CD163, and CD4 indicating a phagocytic phenotype (Figure 3). The was a smaller subset
with features of both groups.

Conclusion: PR3+ cells are abundant in LN, increased in proliferative LN and are strongly associated with histological activ-
ity thereby characterizing a more aggressive phenotype. This population densely infiltrated the glomeruli emphasizing a
potential role in the endothelial pathogenic process. There were two subsets of kidney-infiltrating PR3+ cells characterized
by a phagocytic or a degranulating phenotype; both were mononucleated suggesting a monocyte or nonsegmented neutro-
phil lineage. We previously showed the association between urinary PR3 and histological activity suggesting that intrarenal
PR3+ cells are actively degranulating and therefore likely inducing kidney damage. These findings nominate PR3+ cells as
a potential therapeutic target. Spatial transcriptomics and proteomic studies are ongoing to define the lineage and function
of these cells.

Figure3. Cell phenotypes Heatmaps displays the heterogeneity of marker coexpression at the single cell level fo PR3+ cells. Three distinct subsets
of PR3+ cells infiltrating the kidney were identified. Data from one representative kidney biopsy (class IV lupus nephritis, NIH Activity Index 8/24,
Chronicity Index 6/12).
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General Population, Independent of Serum Urate and Atherosclerotic
Cardiovascular Risk Factors

Natalie McCormick1, Kehuan Lin2, Chio Yokose3, Na Lu4, Yuqing Zhang1 and Hyon K. Choi5, 1Massachusetts General
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Background/Purpose: A recent UK study reported a transient increased cardiovascular risk after gout flare episodes
[Cipolletta et al. JAMA 2022], which may translate to premature mortality for gout patients over the long term. Prior studies
reported premature mortality in gout; however, it is unknown whether this mortality gap has improved over recent years at
a national level.We prospectively evaluated the association between gout and the risk of all-cause and cardiovascular
(CVD) mortality fully adjusting for serum urate (SU) and atherosclerotic cardiovascular disease (ASCVD) risk factors in the lat-
est US general population data (as well as the UK).

Methods: Using nationally representative samples of US adults in the National Health and Nutrition Examination Survey
(NHANES), linked prospectively with vital statistics data, we examined the independent association of prevalent gout with
mortality risk and compared Early (NHANES III: 1988-1994 baseline) and Late cohorts (2007-2016 baseline), as well as
key demographic subgroups defined by sex and self-reported race/ethnicity (Black vs. White).Hazard ratios (HRs) were cal-
culated over 10 years adjusting for SU, ASCVD risk factors, cardiometabolic comorbidities, kidney function, and relevant
medications. We replicated the Late cohort findings among incident gout in a nationwide UK cohort (2006-2010 baseline).

Results: US adults with gout had higher 10-year all-cause mortality rates than those without gout, in both the Early and Late
cohorts, with similar magnitudes of excess mortality (Figure) and adjusted hazard ratios (HR) between the two cohorts (HR,
1.20; 1.03–1.40 and 1.19; 1.04–1.37, respectively; p for gout*time interaction=0.69).HRs changed minimally with further
adjustment for SU (HR, 1.19; 1.02–1.38 and 1.19; 1.03–1.37, respectively) (Table 1).Late cohort findings were replicated
among incident gout in the UK (adjusted HR, 1.61; 1.47–1.75).In both countries, associations were larger among women
than men (HR 1.32 (1.10 to 1.58) in US and 1.90 (1.55 to 2.32) in UK; p for interaction=0.04) and prominent among Black
individuals (Table 2).
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Adjusted HR for cardiovascular mortality in the late US cohort was 1.39 (1.09–1.78); those for circulatory, cardiovascular,
and coronary heart disease deaths among Britons with incident gout were 1.48 (1.24–1.76), 1.49 (1.20–1.85) and 1.59
(1.26–1.99), respectively.

Conclusion: Premature mortality in gout (beyond SU and ASCVD risk factors) has not improved over time in the US at a
national level, despite improved survival in the general population, and is worse among women and possibly among Black
individuals, among whom gout is already more prevalent compared to White individuals [PMID 35969396].Mortality gap
was replicated among incident gout patients in the UK. This unclosing premature mortality gap suggests shortcomings in
current gout care, particularly among women and possibly among Black patients and a potential role for targeted anti-
inflammatory therapies such as daily colchicine for dual purposes of gout and CVD prevention, as is promoted in CVD pre-
vention in European and Canadian cardiology guidelines.

Cumulative incidence of all-cause mortality by time period and gout status in the nationwide US cohort. Solid red line=Gout, Early Cohort
(1988-1994), Dashed red line=Non-Gout, Early Cohort (1988-1994), Solid blue line=Gout, Late Cohort (2007-2016), Dashed blue line=Non-Gout,
Late Cohort (2007-2016). The premature mortality gap in gout (difference between the solid and dashed lines) did not improve between the Early
and Late cohorts.

Table 1. Association between prevalent gout and all-cause mortality according to Early and Late nationwide US cohorts.
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Disclosure: N. McCormick: None;K. Lin: None;C. Yokose: None;N. Lu: None;Y. Zhang: None;H. Choi: Ani, 2, Hori-
zon, 2, 5, LG, 2, Protalix, 2, Shanton, 2.

Table 2. Association between prevalent gout and all-cause mortality according to demographic subgroups, nationwide US and UK cohorts. *
Adjusted for age, sex, race, NHANES cycle/year of enrolment, body mass index, education, smoking status, alcohol intake, total cholesterol,
HDL, systolic and diastolic blood pressure (continuous), aspirin, diuretic, statin, and anti-hypertensive medication use, post-menopausal status
(women), heart disease, diabetes, and estimated glomerular filtration rate (continuous)
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Romosozumab versus Denosumab in High-risk Patients Treated with
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Background/Purpose: To compare the efficacy and safety of romozosumab (ROMO) and denosumab (DEN) in high-risk
patients treated with glucocorticoids (GCs).

Methods: Adult patients (≥18 years) who were receiving prednisolone ≥5mg/day for ≥12 months and had moderate/high
risk of osteoporotic fracture (history of fracture, DEXA T score ≤-2.5 [age ≥40 years] or Z scores ≤-3.0 [age < 40 years] or
high 10-year major fracture risk by FRAX) were included. Participants were randomized to receive either ROMO (210mg
SC monthly) or DEN (60mg SC every 6 months) for 12 months, followed by DEN for 2 more 6-month doses in both arms.
The primary efficacy end point was the change in bone mineral density (BMD) at the lumbar spine from baseline to month
12.Secondary end points included BMD change at the non-dominant hip and femoral neck at month 12, change in bone
turnover markers, new vertebral fractures, change in BMD at the hip and spine at month 24 and adverse events (AEs).

Results: 70 patients were recruited and 63(90%) completed the study (age 62.6±9.1 years; 96%women; 35 each assigned
to ROMO or DEN).The mean prednisolone dose at entry was 6.6±3.5mg/day. Osteoporosis at spine/hip/femoral neck and a
history of fragility fracture was present in 34(48.6%) and 35(50%) patients, respectively. Oral bisphosphonates were being
used in 33(47%) patients prior to first dose of the study drugs. While the baseline demographics and osteoporosis risk fac-
tors were not significantly different between the two groups, ROMO-treated patients had lower hip/femoral neck BMD and
serum vitamin D3 levels than those treated with DEN. At month 12, a significant increase in spine BMD was observed in both
the ROMO (+7.3±4.5%; p< 0.001) and DEN (+2.3±3.1%; p< 0.001) groups of patients. The inter-group difference in spine
BMD at month 12 was statistically significant after adjustment for baseline BMD values, age, sex, osteoporosis risk factors
and the cumulative prednisolone doses in 12 months (p < 0.001).The corresponding increase in hip BMD were +1.6%
±3.3% (p=0.01) in the ROMO group and +1.6%±2.6% (p=0.003) in the DEN group. No significant inter-group difference
in hip BMD was observed after adjustment for the same factors. The increase in femoral neck BMD from baseline to 12m
was not significant in both groups. In DEN-treated patients, both serum CTX (-34.7±54.8%; p=0.002) and P1NP (-35.1
±43.3%; p< 0.001) dropped significantly from baseline to 12m.However, in the ROMO group, a non-significant drop in
CTX (-18.1±76.9%; p=0.18) but increase in P1NP (+1.7±70.3%; p=0.89) was observed. Only one new vertebral fracture
developed in the ROMO group at 12m.The commonest AE was self-limiting injection site pain/redness, which was signifi-
cantly more common in ROMO-treated patients. Post-injection musculoskeletal pain was reported in 2 and 3 patients in
the ROMO and DEN group of patients, respectively. Mild hypocalcemia and hypercalcemia were observed in 2 DEN-treated
patients. No serious AEs were reported. Complete 24-month data are pending in September 2023.

Conclusion: Romosozumab was superior to denosumab in raising the spine BMD at month 12 in chronic GC users with
high fracture risk. Romosozumab may offer a new treatment option for GIOP in high-risk patients.
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Veterans with Rheumatoid Arthritis
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Background/Purpose: Three-quarters of RA patients use glucocorticoids (GC) to manage RA symptoms. Prior work sug-
gests recent GC use is associated with major adverse cardiovascular events (MACE) in RA, but these studies did not ade-
quately consider the effect of prior GC exposure on current risk.

Methods: In this retrospective cohort study, we used national VA administrative data to identify RA patients with an initial VA
rheumatology visit in 2010-2018 (index date) and a one-year lookback period prior to this. Exclusions included age < 40 or
>90, non-RA rheumatologic disorder, prior MACE, or CHF. We used a Cox proportional hazards model to estimate the
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effect of time-varying cumulative weighted oral GC use (primary exposure) on risk of MACE defined as MI, stroke/TIA, car-
diac arrest, coronary revascularization, or death from CV cause (primary outcome). We estimated the primary exposure
using a weighted cumulative dose (WCD) model representing GC exposure as a weighted sum of past doses (Sylvestre
et al, 2009). Weights estimated using cubic regression splines reflect the relative impact of GC exposure at different times.
Since the time period over which prior GC exposure affects MACE risk is not well defined, we fit potential WCDmodels eval-
uating exposure over the 30 days, 90 days, 180 days, 1 year, 2 years, and 3 years prior to MACE. The best-fitting model,
using a 2-year exposure window prior to MACE, was selected (Fig 1).

Results: Among 18,882 patients (mean age 62.5 years, 84% male), median 5-year MACE risk at baseline was 5.3%; 3,754
patients (19.9%) had high baseline MACE risk (Table 1). Incident MACE occurred in 4.1% of patients, with median time to
MACE of 2.67 (IQR 1.26-4.45) years. Table 2 shows adjusted hazard ratios (aHRs) for several temporal patterns of GC
exposure compared to no use for the 2 years prior to MACE. Using 5mg, 7.5mg, and 10mg/day prednisone equivalent for
90 days prior to MACE is associated with a 13%, 19%, and 27% increase in MACE, respectively (aHR [95% CI] 1.13
[1.01-1.24], 1.19 [1.02-1.38], 1.27 [1.02-1.54]). aHRs and 95% CI for use of 5mg/day for 15 and 30 days prior to MACE
were 1.03 (0.99-1.06) and 1.05 (0.99-1.11) respectively. Use of 5mg, 7.5mg, and 10mg for 30 days, with last use 1 year
pre-MACE, were associated with 3%, 5%, and 7% increases in MACE (aHR [95% CI] 1.03 [1.02-1.05], 1.05 [1.03-1.07],
1.07 [1.04-1.10]. Similar use for 90 days was associated with 10%, 15%, and 21% increases, respectively (aHR [95% CI]
1.10 [1.05-1.15], 1.15 [1.08-1.23], 1.21 [1.11-1.32]).

Conclusion: In this national RA cohort, we observed a dose-, duration-, and recency-dependent relationship between pre-
vious GC use and MACE. GC doses as small as 5mg/day, durations as short as 30 days, and use as long as one year prior
to MACE were all associated with an increased risk of MACE. Future work will examine the effect of time-varying covariate
adjustment, and potential effect modification of prior GC exposure on risk associated with current use.

Table 1: Baseline characteristics by 5-year risk of major adverse cardiovascular events (MACE). Values are median and interquartile range (IQR)
unless specified otherwise.
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Adjusted HR* (with 95% bootstrap CI**) for the association between clinical patterns of glucocorticoid use during the past 2 years and MACE,
compared to non-use for the past 2 years.
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Integrated Single Cell Multi-omics Analysis in At-Risk for Future
Rheumatoid Arthritis (RA) and Early RA Reveals Shared Transcription
Factor Profiles in Multiple Cell Lineages
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Background/Purpose: Identifying molecular signatures associated with anti-citrullinated protein antibody (ACPA) positive
individuals who are ’at-risk’ for future RA (At-Risk) and early RA (ERA) requires comprehensive datasets to integrate multi-
omics platforms to define personalized mechanisms. In this study, we measured single cell epigenomic and transcriptomic
profiles from peripheral blood mononuclear cells (PBMCs) of At-Risk individuals, ERA patients and controls (CON). We per-
formed a cross-sectional analysis using a novel bioinformatic tool to integrate the large-scale multi-omics single cell data.

Methods: Three cohorts were studied including 26 At-Risk with elevated ACPA, 6 ERA, and 35 controls (CON). scRNA-seq
and scATAC-seq data were paired for each participant (pt). Seurat and ArchR packages identified co-embedded clusters
between scRNA and scATAC cells for each sample, which were annotated to identify cell types. Each cluster was processed
through the Taiji pipeline (Nat Commun 2022;13:6221) to create regulatory networks and PageRanks for transcription fac-
tors (TFs). Groups were identified using K-means clustering with Pearson correlation as the distance metric. Chi-square test
was applied and K-means group-specific TFs were identified by Wilcoxon test.

Results: 1613 clusters from 67 samples spanning 21 cell types were identified and grouped into 5 K-means groups display-
ing distinct TF regulatory patterns. 4 groups were enriched for individual cell lineages, such as CD4 and CD8 T cells, B cells
and monocytes. Group 2 (G2) was multilineage and was significantly enriched in the At-Risk and ERA (8.2 clusters/pt)

Figure 1. Heatmap across cell lineages of G2 clusters for participants in At-Risk and ERA . The color represents number of clusters for each par-
ticipant in specific cell type. The horizontal axis shows the individual participants and the vertical axis shows the number clusters for each lineage.
Some controls also displayed these clusters although the number was significantly less than At-Risk/ERA, particularly for certain T cell subsets.
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compared to CON (5.5 clusters/pt) (p< 0.001). 344 TFs were G2-specific, such as embryonic development TFs SP7,
FOXL2, and TFAP2C (p< 0.001 each). Reactome pathway analysis in G2 showed enrichment in RUNX2, SUMOylation,
and YAP1 pathways, each of which have been previously implicated in RA. Remarkably, the G2 signatures were shared
by multiple lineages in individual At-Risk and ERA participants. CD4 T naïve, CD4 TCM, and CD8 T naïve cells had greatest
enrichment (47% vs 24% of total clusters in G2, p< 0.0001; 38% vs 22%, p< 0.01; 55% vs 27%, p< 0.05, respectively for
At-Risk/ERA vs CON). In many cases, more than one cell lineage displayed the signature in an individual participant. Of inter-
est, MAIT cells with the TF signature were only found in CON (49% vs. 0% in At-Risk/ERA, p=0.01). Figure 1 shows a heat-
map illustrating the cell lineages with the At-Risk/ERA signature.

Conclusion: Distinctive TF profiles are enriched in PBMCs from ACPA+ At-Risk and ERA compared to controls, especially
in CD8 and CD4 T cells. These TFs involve pathogenic pathways that have been identified in RA. Furthermore, PageRanks
and pathways were similar between At-Risk and ERA suggesting that these mechanisms antedate classifiable disease.
Moreover, the cell lineages with these TFs and pathways varied between individual participants, suggesting common mech-
anisms can occur across multiple cell types. These findings could explain the diversity of clinical responses in RA to targeted
therapies because each patient can have an unique combination of pathogenic cell types displaying the RA TF signature.

Disclosure: C. Liu: None; D. Boyle: None; A. Savage: Adaptive Biotechnologies, 3, 11, Eli Lilly, 2, 5; M. Feser: None;
K. Demoruelle: Boehringer-Ingelheim, 5, Gilead, 5, Pfizer, 5; k. Kuhn: pfizer, 5, ucb, 2; M. Holer: None; k. Deane:
Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen, 5, Werfen, 1, 12, Biomarker kits; P. Genge: None;M. Weiss: None;
V. Hernandez: None; J. Reading: None; J. Buckner: Bristol-Myers Squibb(BMS), 2, gentibio, 1, 10, 11, hotspot ther-
apeutics, 2, Janssen, 2; T. Bumol: Omeros Corporation, 4; M. Gillespie: Eli Lilly, 2, 5, Novo Nordisk, 3, 12, Stock;
P. Skene: Eli Lilly, 2, 5; W. Wang: None; G. Firestein: Eli Lilly, 5.

Abstract Number: 2432

Wnt Signaling Drives Pathogenic Stromal Inflammation in Inflammatory
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Women’s Hospital, Boston, MA, 2Harvard Medical School, Boston, MA, 3University of Birmingham, Birmingham,
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Background/Purpose: Synovial fibroblasts are a promising therapeutic target in rheumatoid arthritis (RA) where they can
adopt inflammatory or destructive phenotypes and directly promote bone and cartilage degradation. In our prior analyses,
we found that non-canonical Wnt activation induces robust inflammatory gene expression in these cells. Moreover, two
Wnt modulators, RSPO3 and DKK3, are reciprocally expressed and form a transcriptional gradient associated with
increased and decreased Wnt activation, respectively. Strikingly, RSPO3 and Wnt activation signatures are enhanced in
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synovial fibroblasts in RA, suggesting the potential relevance of the Wnt pathway in vivo. Here, we explore the clinical impact
of Wnt signaling in mouse models of inflammatory arthritis where we demonstrate that Wnt activation worsens the severity
and prolongs the course of arthritis.

Methods: Single-cell RNA sequencing (scRNA-seq) libraries were generated from enzymatically digested, sort-purified
CD45- synovial tissue dissected from K/BxN serum recipient mice at the indicated time points. To generate Wnt activation
signatures, human RA synovial fibroblasts were stimulated in vitro with a combination of Wnt ligands, doses, and time
points, and we performed RNA-seq and differential gene expression analysis. RSPO3 signatures were developed from
scRNA-seq data of synovial fibroblasts from the Roche Fibroblast Network Consortium. In the antigen-induced arthritis
(AIA) model, C57Bl/6 mice underwent subcutaneous (day -21) and knee intra-articular (day 0) injections of methylated
BSA (mBSA) followed by knee intra-articular injections of PBS or Wnt5a (days 2 and 4). Knee diameters were measured
using calipers, and synovial samples were collected at day 7 for scRNA-seq.

Results: Synovial tissues were processed at baseline, peak inflammation, resolving and resolved time points in K/BxN
serum transfer recipient mice (Figure 1A). scRNA-seq analyses reveal reciprocal expression of RSPO3 and DKK3, similar
to the pattern in human RA synovium (Figure 1B and 1C). Likewise, Wnt activation scores are enriched in cells that show high
expression of the Wnt agonist RSPO3 (Figure 1D). Strikingly, RSPO3 andWnt activation signatures are increased in synovial
fibroblasts isolated at the peak of arthritis compared to those from control and resolution time points (Figure 1E). To deter-
mine how the activation of Wnt signaling would impact clinical arthritis, we used the AIA model where non-canonical Wnt5a
ligand could be directly injected into the knee (Figure 2A). Strikingly, we found that Wnt activation induces a profound
increase in the severity and duration of arthritis (Figure 2B) associated with increased expression of cytokines, chemokines,
and other inflammatory mediators in synovial fibroblasts (Figure 2C).

Figure 1: Stromal Wnt activation observed in rheumatoid arthritis is recapitulated in a murinemodel of inflammatory arthritis. A) Schematic depicting the
methodology and time course of inflammation in the K/BxN serum transfer mouse model of inflammatory arthritis. (B) UMAP showing synovial fibro-
blasts from scRNA-seq analysis of joint tissues harvested at the indicated time points from C57BL/6 mice undergoing serum transfer arthritis. N=3
mice per time point. (C) UMAP of synovial fibroblasts depicting expression of the indicated genes. Arrowheads highlight regions of high expression
of RSPO3 or DKK3. (D) UMAP showing the expression of RSPO3 alongside the non-canonical Wnt5a activation score, with arrowheads highlighting
regions of high expression. (E) Dot plot exhibiting the level of expression of the RSPO3 and Wnt5a activation signatures at the indicated time points.
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Conclusion: Here, we demonstrate that stromal activation of Wnt signaling identified in human RA is recapitulated in mouse
models of inflammatory arthritis and that non-canonical Wnt activation is associated with worsening severity of clinical arthri-
tis. This work provides evidence supporting a new molecular target for treatments directed at synovial fibroblasts in RA.

Disclosure: A. Mueller: None; A. Zou: None; L. Marsh: None; S. Kemble: None; S. Nayar: None; E. Taylor: None;
T. Major: None; D. Gardner: None; G. Watts: None; C. Murphy: None; R. Fibroblast Network Consortium: Roche,
3; A. Croft: None; A. Filer: Bristol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 5, Janssen, 5, Nascient, 5, Sonoma
Biotherapeutics, 2; C. Buckley: Bristol-Myers Squibb(BMS), 5, Mestag, 11; K. Wei: 10X Genomics, 5, capital one,
6, Gilead sciences, 5, horizon therapeutics, 6, Mestag, 2; i. Korsunsky: Mestag Therapeutics, 2; S. Raychaudhuri:
AbbVie, 6, Janssen, 1, Mestag, Inc, 2, 8, Pfizer, 1, Sanofi, 1, Sonoma, 1, 8; M. Brenner: 4FO Ventures,
2, GlaxoSmithKlein(GSK), 2, Mestag Therapeutics, 2, 11, Third Rock Ventures, 2.
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Figure 2: Wnt pathway activation increases the severity and duration of arthritis in a murine model of inflammatory arthritis. A) Schematic illustrating
the methodology and time course of the antigen-induced arthritis (AIA) mouse model. Here, mice undergo subcutaneous (subQ) mBSA injection
(day -21) followed by intra-articular mBSA injection in the knee (day 0). (B) Change in knee thickness over time in mice undergoing AIA with either
Wnt5a (blue) or PBS control (black) knee intra-articular injection at days 2 and 4. N=11 mice each in PBS control and Wnt5a injection groups.
(C) Violin plots depicting expression of the indicated genes derived from scRNA-seq of synovial tissue harvested at day 7 from AIA mice treated
with PBS or Wnt5a. N=3 mice each in PBS control and Wnt5a injection groups.

4818



Background/Purpose: Biologic agents of diverse molecular mechanisms of action are approved for RA, but we do not
have a full understanding of the implications of treatment and we do not know who will best respond to an agent. Abatacept
(CTLA4-Ig) was designed to block a co-stimulation pathway involved in T-cell activation, yet other effects have been sus-
pected. We therefore designed the open-label study, RA and memory B cells (RAMBA trial), to investigate the cellular and
transcriptomic consequences of abatacept treatment.

Figure 1. Cell type clustering based on UMAP analysis for 7 RA patients. Data pooled from samples obtained at baseline (0month), and 3 months
and 6 months after abatacept initiation, with discontinuation after month 5 infusion, and follow-up at 9 months.

Figure 2. Distribution of B-cell subsets in clinical responders over time. Results are for Chi-squared test on the counts of responder B cell subsets
between baseline and 6 month time points.
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Methods: Biologic-naïve patients with seropositive RA were enrolled, and received the standard IV regimen of abatacept
that was then discontinued after the month 5 infusion. Clinical evaluation and biospecimen collection were performed at
baseline, 3, 6, and 9 months or when a flare occurred. In addition to routine clinical lab testing, autoantibody responses were
evaluated in a multiplex assay with IgM-RF, and IgM- and IgG- to 4 ACPA fine specificities including CCP3. PBMCs or sam-
ples of negatively selected B-lineage cells were interrogated at a single cell level for high-dimensional surface phenotype and
transcriptomic profiles, by Expanded Cellular Indexing of Transcriptomes and Epitopes (ExCITE) sequencing.

Results: 21 enrolled patients had two or more follow-up visits, with 18 completing to 9 months or post-treatment flare.12
patients achieved low disease activity by DAS28-CRP (< 3.2) or CDAI (< 10). Clinical responses were mirrored by reductions
in serum RF and/or ACPA levels (not shown). Initial single cell analyses of 7 patients, of 70,790 PBMCs and 33,160 B-lineage
cells Abatacept treatments induced increases in naïve CD4+ T cells over time (not shown). CD19+ B-lineage cells were
resolved into 8 subsets (Fig.1). Treatment was associated with significant reductions of Naïve-3, and CD19+ sIgD- CD27-
(DN2) B cells linked to autoimmune B-cell responses. In contrast, treatment was also associated with significant increases
in the accumulation of Naïve-2 B cells, and a trend towards increases in the peripheral accumulation of transitional and
Naïve-1 B cells (Fig.2).

Conclusion: Complete clinical response to abatacept in RA was associated with cellular shifts in peripheral B-cell subsets
identified based on surface phenotype and transcriptomic profiles, with a return to a state dominated by newly emergent
transitional and early naïve B cells. These findings elucidate previously unsuspected aspects of MOA of abatacept, that we
postulate reflects a reversion in balance towards the preimmune natural state of clonal ignorance unaffected by autoimmune
disease.

Supported in part by funds from BMS.

Disclosure: G. Silverman: None; W. Rigby: None; H. Jun: None; J. Shwetar: None; K. Tumang: None; S. Koralov:
None; E. Ivanova: None; D. Mieles: None; S. Skopelia-Gardner: None; K. Ruggles: None.
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Background/Purpose: Gut-residing bacteria, such as E.coli, can acetylate their proteome under conditions of amine star-
vation. It is postulated that the (gut) microbiome is involved in the breach of immune tolerance to modified self-proteins lead-
ing to the anti-modified protein antibodies (AMPA), hallmarking seropositive RA. Our aim was to determine whether
acetylated bacterial proteins can induce AMPA-responses cross-reactive to modified self-proteins and be recognized by
human AMPA (hAMPA).
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Methods: E. coli-bacteria were grown under amine starvation to generate endogenously acetylated bacterial proteins. Fur-
thermore, E. coli proteins were acetylated chemically (Figure 1A). Recognition of these proteins by hAMPA was analysed by
western blotting and ELISA; recognition by B cells carrying a modified protein-reactive B cell receptor (BCR) was analysed
with a pSyk activation assay. C57BL/6 mice were immunized with (modified) bacterial protein fractions, and sera were ana-
lysed by ELISA (Figure 2A).

Results: Chemically modified bacterial protein fractions contained high levels of acetylated proteins (Figure 1B) and were
readily recognized by hAMPA (Figure 1C) and able to activate B cells carrying modified protein-reactive BCRs (Figure 1E-
F). Likewise, although expressing lower levels of acetylation, also endogenously acetylated protein fractions were recog-
nized by hAMPA in ELISA (Figure 1D). Immunizing mice with chemically modifed protein fractions induced a strong cross-
reactive AMPA response, targeting various modified antigens including citrullinated proteins (Figure 2B-C). Interestingly,
highly acetylated bacterial proteins could induce an AMPA response even without an adjuvant (Figure 2D).

Conclusion: Acetylated bacterial proteins are recognizable by hAMPA and capable of inducing a cross-reactive AMPA
response in mice. These observations provide first evidence for a novel mechanism, involving the (endogenous) acetylation
of the bacterial proteome, allowing a breach of tolerance to modified proteins and the formation of cross-reactive AMPA.

Figure 1. Recognition of acetylated bacterial antigens by hAMPA (A) Schematic overview of the generation of NBP, EABP and CABP. (B) Western
blotting with NBP, EABP and CABP stained with anti-acetyllysine polyclonal rabbit antibody. (C) Western blotting with NBP, EABP and CABP
stained with hAMPA mAbs, recognizing acetylated proteins: 7E4 IgG and 1E3 IgM. (D) ELISA with 1E3 IgM, 7E4 IgG and polyclonal IgG from an
RA patient serum isolated with CAcP4 peptide. (E) pSyk MFI, visualizing BCR activation of Ramos B cells expressing 7E4 IgG after incubation with
acetylated E. coli antigens. (F) Summary of three BCR activation experiments with 7E4 Ramos B cells. Statistical differences are indicated with
asterisks, indicating p-value: * < 0.05, ** < 0.01, **** < 0.0001.
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Deciphering Rheumatoid Arthritis Disease Activity-Associated Gene
Signatures and Cell Subsets Through Single Cell Transcriptomics

Marie Binvignat1, Brenda Miao2, Camilla Wibrand3, Monica Yang4, Dmitry Rychkov5, Emily Flynn4, Umair Khan4, Joanne
Nititham6, Alex Carvidi4, Melissa Krueger4, Erene Niemi4, Yang Sun4, Gabriella Fragiadakis4, David Klatzmann1, Jeremie
SELLAM7, Encarnita Mariotti-Ferrandiz1, Andrew Gross4, Chun Jimmie Ye4, Atul Butte4, Lindsey Criswell6, Mary
Nakamura8 and Marina Sirota5, 1Sorbonne Université, Paris, France, 2University of California San Francisco, Fremont,

Figure 2. Immunization of mice with bacterial acetylation proteins (A) Immunization scheme of the performed mouse experiments. (B) Reactivity of
titrated mouse serum to modified and unmodified versions of fibrinogen, per immunizing antigen. (C) Mice immunized with the antigens with the
adjuvant: titers at OD = 0.1, as determined by ELISA to modified and native versions of fibrinogen. (D) Mice immunized with CABP or AcOVA with-
out the adjuvant: reactivity of individual mouse serum samples to modified and unmodified versions of fibrinogen. Statistical differences are indi-
cated with asterisks, indicating p-value: * < 0.05, ** < 0.01, **** < 0.0001. A-C: data are representative of two experiments. AcOVA: acetylated
ovalbumin, CABP: chemically acetylated bacterial proteins; EABP: endogenously acetylated bacterial proteins; NBP: non-acetylated bacterial pro-
teins; PBS: phosphate buffer saline.

4822
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Background/Purpose: Single cell transcriptional profiling (scRNA-Seq) is valuable in identifying gene signatures and cell
subpopulations associated with rheumatoid arthritis (RA). However prior studies have often overlooked important demo-
graphic confounders and not focused on non-remission and difficult to treat RA. The aim of this study is to identify peripheral
blood mononuclear cells (PBMCs) of RA and disease-activity cell subsets and gene signatures in a diverse population of
patients.

Figure 1 j A. Graphical Abstract. B. UMAP embeddings and subset annotations of single cell RNAseq dataset from patients with rheumatoid arthri-
tis (n=18) and healthy controls (n=18) matched on age, sex, and ethnicity. CD, Cluster differentiation; DCs, Dendritics cells; IFIT, Interferon Induced
proteins with Tetratricopeptide repeats; IFITM, interferon-induced transmembrane; Tem: T effector memory, TEMRA: Terminally differentiated
effector memory. RA Rheumatoid ArthritisTem: T effector memory, TEMRA: Terminally differentiated effector memory. RA Rheumatoid Arthritis
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Figure 2 j A. Single cell UMAP projection of patients with rheumatoid arthritis and matched controls. B Differentially expressed genes between
patients with RA and matched controls. C. Upsets pot of upregulated and downregulated genes. CD, Cluster differentiation; DCs, Dendritics cells;
IFIT, Interferon Induced proteins with Tetratricopeptide repeats; IFITM, interferon-induced transmembrane; Tem: T effector memory, TEMRA: Ter-
minally differentiated effector memory. RA Rheumatoid Arthritis
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Methods: 10X Chromium single cell sequencing was performed on peripheral blood mononuclear cells (PBMC) from
18 early RA patients and 18 healthy controls matched on age, sex, race and ethnicity. Data were processed using standard
CellRanger and Scanpy pipelines, with HarmonyPy for batch correction. Differential expression (DE) was computed using
pseudobulk analysis and DESeq2. Pathway analysis was carried out with over-representation analysis (ORA). Mann-
Whitney tests were used to assess differences in cell proportions between matched RA and control samples, as well as
between RA patients with low disease activity or remission (DAS28-CRP< 3.2; n=9) versus moderate or high disease activity
(DAS28 CRP≥3.2;n=7). Ligand-receptor interaction analysis was performed using Cellchatdb.

Results: The final dataset consisted of 22,159 genes across 125,698 cells. We identified 18 PBMC subsets, including
5 CD4+ T cell subsets, 3 CD8+ T cell subsets, 2 Natural Killer cell subsets, 3 B cell subsets, and 5 monocyte subsets
(Figure 1). Within these subsets, IFIT CD4 T+ cells and IFITM3 monocytes were associated with Interferon-gamma
response. 168 genes were DE between RA and matched controls (FDR≤0.05, foldchange >1.6). We identified up-regulation
of pro-inflammatory genes associated with monocyte subsets and downregulation of inflammatory genes in gamma-delta T
cells. Several genes associated with RA predisposition such as HLA-DRB5 and HLA-DQB1 were specifically downregulated
in IFITM3 monocytes (Figure 2). Functional analysis and ORA highlighted significant enrichment of B cell activation and B cell
receptor signaling pathways. Differences in cell subset proportions between patients with high and moderate activity,
patients in low disease activity and remission, and healthy controls (n=18, Figure 3) were also observed. Non classical

Figure 3 j A. Compositional, density and cell proportion analysis between control patients with low disease and high activity (Mann-Whitney - Wil-
coxon p≤ 0.05). B. Genes expression heatmap between controls and RA with low and high disease activity and average expression across cell
subtypes C. Communication pathway significantly up and downregulated in high disease activity and controls, overview of cell communication
within the VISA and the CD99 pathway. CD, Cluster differentiation; DCs, Dendritics cells; IFIT, Interferon Induced proteins with Tetratricopeptide
repeats; IFITM, interferon-induced transmembrane; Tem: T effector memory, TEMRA: Terminally differentiated effector memory. RA Rheumatoid
Arthritis
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monocytes and T central memory were decreased in patients with high disease activity compared to control and high dis-
ease activity (p=0.022; p=0.034). We also identified a specific signature of 49 genes, including IFNG, TNF, KLRD, EGR1,
CBX6, CXCR4, JUN, and TLE3, that was significantly associated with disease activity. Finally, cell communication analysis
between patients with high disease activity and controls revealed upregulation of IFN-II, VEGF, VISTA, BTLA, and CD40
pathway signaling.

Conclusion: Here we describe a dataset of scRNA-Seq PBMCs from a diverse population of patients with RA and matched
healthy controls. We identify differentially expressed genes and cell subsets linked to disease activity, providing insights into
RA pathophysiology and potentially new therapeutic targets.

Disclosure: M. Binvignat: None; B. Miao: None; C. Wibrand: AMBU, 11, GenMab, 11, Lundbeck, 11, NovoNordisk,
11; M. Yang: None; D. Rychkov: None; E. Flynn: None; U. Khan: None; J. Nititham: None; A. Carvidi: None;
M. Krueger: None; E. Niemi: None; Y. Sun: None; G. Fragiadakis: None; D. Klatzmann: None; J. SELLAM: None;
E. Mariotti-Ferrandiz: None; A. Gross: None;C. Ye: Chan Zuckerberg Initiative, 5, Genentech, 5, ImmunAI, 1, 8, Maze
Therapeutics, 2, 8, Related Sciences, 1, 8, TReX Bio, 2; A. Butte: 10X Genomics Health, 2, Genentech, 1, Mango Tree,
2, Merck/MSD, 1, Novartis, 1, NuMedii, 2, 8, personalis, 2, 4, 8, Roche, 1, samsung, 2, Verinata (Illumina), 2; L. Criswell:
None; M. Nakamura: None; M. Sirota: Exxagen, 1.
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease characterized by immune infiltration of the
synovial tissue lining joints. RA is clinically heterogenous, with patients having varied responses to therapies, likely reflecting
distinct pathogenic mechanisms. To begin to define the heterogeneity in RA, a recent study showed that the fractional abun-
dances of 5 cell types can help predict treatment response in some subsets of RA (1). With the goal of better understanding
the spatial organization of cells in RA synovial tissues and mapping cell-cell interactions, we sought to take a key next step in
defining RA heterogeneity and its relation to treatment response

Methods:

Spatial transcriptomic profiling

4826



We used CosMx Spatial Molecular Imager to measure the RNA expression levels of 960 genes in 10 paraffin-embedded
inflamed synovial tissue samples.

Cell segmentation and annotation

We developed a segmentation pipeline to map transcripts to cells, and then classified each cell into one of 10 major cell
types. We used the single-cell RNA seq synovial atlas to map these cells further into fine-grained cell-states.

Niche detection and characterization

We performed spatial tissue segmentation to identify contiguous and transcriptionally homogeneous sections of the tissue
called "niches". We split tissues into tiles and performed spatial clustering of the tiles to detect niches.

Results:

1. Identification of major and fine-grain cell types in situ. We segmented and labeled 333,966 high quality cells across 10 RA
synovial tissue samples. We identified 10 major cell lineages (Figure 1A-B), including 2 absent in single-cell RNA-seq studies:
mast cells and neutrophils. We subclassified cells into 54 subtypes and activation states based on prior definitions from the
AMP single-cell RNA-seq atlas of inflamed synovium (1). We detected 2 cell states of mast cells (resting and activated) and
3 cell states of neutrophils (resting, activated, and proliferating) based on key gene expression markers.

2. Quantification of anatomic niches. We mapped annotated cells into tissue space, where they organized into anatomic
structures: vasculature (endothelial and mural cells), lining (lining fibroblasts and MERTK+ macrophages), and immune
aggregates (T, B, and plasma cells) (Figure 2A-C). We quantified the boundaries of these niches and identified all niches in
most samples. We next quantified the relative composition of niches within and across donors and observed significant het-
erogeneity of niches within samples (Figure 2D-F).

3. Validation with independent cohort. We validated our spatial organization results in an independent inflamed synovial tis-
sue cohort from 3 patients with treatment naïve RA. Using our pipeline, we found similar proportions of cell types and orga-
nization of cells into the canonical niches defined in our spatial atlas (Figure 3A, B).

Conclusion: We established a draft spatial atlas of RA synovium and provided spatial context for 54 cell types, subtypes,
and activation states observed in dissociated tissue assays. This atlas will serve as a reference to map the cellular organiza-
tion in different cohorts as demonstrated and eventually enable us to compare the effects of different therapeutics on the RA
tissue.

Identification of major cell types in situ (A) Cells projected in UMAP space, colored by their major cell type. (B) Heatmap of gene log fold-changes for
each of the major cell types. Top 3 marker genes for each cluster are annotated on the x-axis.
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Identification of anatomical niches (A-C) Cells in tissue space in active RA synovium. Each panel shows an FOV from a tissue sample. Red ovals in
each FOV highlight an anatomical niche (A) immune aggregate, (B) vascular niche, (C) lining. (D-F) Niches in space: each panel shows detected
niches in the FOVs shown in A-C. FOV: Field of view

Anatomical niches across cohorts (A) Cells in tissue space in active RA synovium organized into an immune aggregate (B) Cells in tissue space in
treatment naïve RA synovium. Red oval highlights the immune aggregate niche.
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Background/Purpose: In spondylarthropathy (SpA), such as psoriatic arthritis (PsA) and ankylosing spondylitis (AS), arthri-
tis is often associated with gut inflammation. After systemic β-1,3-glucan (curdlan) injection, ZAP70W163C SKGmice develop
IL23-dependent SpA-like spondylarthritis, ileitis and faecal dysbiosis with enrichment in Gram-negative pathobionts over
commensals, recapitulating human SpA disease spectrum. Spondylitis in AS patients does not respond to anti-IL-23. To
assess the interaction of intestinal dysbiosis and spondyloarthritis, we treated diseased SKG mice with anti-IL-23p19.

Methods: Specific-pathogen-free SKG or BALB/c control mice were injected i.p. with curdlan followed by anti-IL-23p19
antibody or isotype three weeks later. At eight weeks, ileum, ankle and sacroiliac joints were collected, paraffin-embedded
for histology and scored for arthritis and ileitis. Tissue sections were analysed by fluorescence imaging using universal bac-
terial DNA EUB338 and non-sense EUB338 control probes, combined with anti-MPO or anti-IBA-1 antibodies for neutro-
phils and macrophages.

Results: At 8 weeks post-curdlan, isotype-treated SPF SKG mice developed ileitis, enthesitis, axial and peripheral arthritis
while anti-IL-23p19-treated SKG mice had much less severe disease, and BALB/c mice remained healthy. In inflamed ileum
of isotype-treated SKG mice, EUB338+ bacteria translocated from the lumen to the gut lamina propria, where they coloca-
lised with infiltrating MPO+ neutrophils and IBA-1+ resident macrophages. In arthritic axial and ankle joints, EUB338+ bac-
terial DNA was detected in the blood vessels, tendon entheses, ligaments and the bone marrow, associated with bone and
cartilage destruction. MPO+ neutrophils and IBA-1+ resident macrophages infiltrated the areas of inflammation. In anti-IL-
23p19-treated SKG mice, bacterial signals were detected in entheses but not the bone marrow. No bacterial signal was
detected in BALB/c tissues.

Conclusion: In SKGmice, curdlan triggers IL-23-dependent gut permeability and ileitis that allows mucosal invasion of bac-
teria, and dissemination of intestinal bacterial DNA to axial and peripheral joints’ bone marrow and entheses through the vas-
culature, similar to reactive arthritis. While anti-IL-23 blocks bone marrow entry of bacterial DNA, it fails to limit the entheseal
spread after disease onset. This suggests a potential mechanism by which inflammation is perpetuated in ankylosing
spondylitis.

Disclosure: B. Cai: None; R. Giri: None; H. Benham: None; L. Rehaume: None; G. Strutton: None; A. Bergot: None;
R. Thomas: CSL, 2, 5, Janssen-Cilag, 6, Sandoz, 6.
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Background/Purpose: Synovial fibroblasts (FLS) are key contributors to joint inflammation and damage in patients with
Rheumatoid (RA) and Psoriatic Arthritis (PsA). Recent studies have identified FLS subsets with distinct pro-inflammatory
roles in RA. However, there is a scarcity of data regarding the contribution of FLS in PsA pathogenesis and overall lack of uni-
fying nomenclature. Therefore, the aim is to identify the phenotypic and functional characteristics that define distinct FLS
populations and function in RA vs PsA, with implication for disease pathogenesis and therapeutic response.

Methods: Single cell (Sc) RNAseq was performed on 88,953 RA and PsA FLS from intact synovial biopsies and FLS popu-
lations were defined by advanced bioinformatic analysis. Subsequently, multiparametric flow cytometric analysis
(22 markers) was performed on RA and PsA patient synovial biopsies to examine FLS phenotype and function. Further char-
acterization of differences in the invasive activity of RA and PsA FLS was conducted ex vivo through quantification of matrix
metalloproteinases using MSD multiplex-assays/RT-PCR, whilst metabolism was assessed by Seahorse-XFe-technology.
Additionally, flow cytometric analysis of key FLS activation/functional markers was performed on RA and PsA FLS across
passages 0-3 (P0-3) to define phenotypic alterations once removed from the joint microenvironment.

Results: ScRNAseq analysis demonstrated 11 distinct FLS populations in RA and PsA, with differential frequency of clusters
observed with THY1+ FLS dominant in RA vs THY1- FLS dominant in PsA. Flow analysis of PDPN+ FLS demonstrated sig-
nificant increases in HLADR+, YAP+, Cad11+, and pS6+ FLS in RA (all p< 0.05), whilst PsA FLS demonstrated a significant
increase in CD55 expression (p=0.0079). Further flow analysis identified 6 FLS populations that could be matched to 6 main
populations in the scRNAseq. When compared directly between diseases, patients with RA displayed significant enrichment
in THY1+CD34-CD55-FAP+ and THY1+CD34+CD55-FAP+ FLS (p=0.0093), while patients with PsA displayed enrichment in
THY1+CD34-CD55+FAP+(p=0.02) and THY1-CD34-CD55+FAP+ FLS (p=0.0013). HLADR and Cad11 were significantly
higher in RA subpopulations, compared to increased metabolic markers in PsA subpopulations by flow cytometry. In paral-
lel, single-cell analysis of these populations demonstrated immune/inflammatory responses in RA dominant populations in
contrast to matrix degrading and metabolic markers in PsA populations. Expanded RA and PsA FLS (P0) confirmed these
differences in matrix degrading/metabolic pathways, matching the single cell/flow cytometric analysis. While P0 FLS main-
tained similar phenotypic profiles to ex vivo FLS, once expanded to P3, FLS started to lose specific phenotypic characteris-
tics. Specifically, the expression of HLADR and CD55 reduced across passages 0-3, while CD34 and CD54 increased,
supporting their transient nature.
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Conclusion: Distinct FLS populations with unique functional properties were identified in RA and PsA. However, once
removed from the joint microenvironment, FLS subset stability appears transient with convergence towards common
phenotypes.

Disclosure: Ó. Tynan: None; M. Canavan: None; A. Floudas: None; C. Smith: None; A. O’ Rourke: None; D. Anton:
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Background/Purpose: Recent advances in understanding the biology of Ankylosing Spondylitis (AS) using innovative
genomic and proteomic approaches offer the opportunity to address current challenges in AS diagnosis and management.
Altered expression of genes, microRNAs (miRNAs), or proteins may contribute to immune dysregulation and play a signifi-
cant role in the onset and persistence of inflammation in AS. The ability of exosomes to transport miRNAs across cells and
alter the phenotype of recipient cells has implicated exosomes in perpetuating inflammation in AS. This study reports the first
proteomic and miRNA profiling of plasma-derived exosomes in AS using comprehensive computational biology analysis.

Methods: Plasma samples from AS patients and healthy controls (HC) were isolated via ultracentrifugation and subjected to
extracellular vesicle (EV) flow cytometry analysis to characterize exosome surface markers by a multiplex immunocapture assay.
Cytokine profiling of plasma-derived exosomes and cell culture supernatants was performed. Next-generation sequencing was
used to identify miRNA populations in exosomes enriched from plasma fractions. CD4+T cells were sorted, and the frequency
and proliferation of CD4+T cell subsets were analyzed after treatment with AS-exosomes using flow cytometry.

Results: The expression of exosome-marker proteins CD63 and CD81 was elevated in the AS patients compared to HC
(q < 0.05). Cytokine profiling in plasma-derived AS-exosomes demonstrated downregulation of interleukin (IL)-8 and IL-10
(q < 0.05). AS-exosomes co-cultured with HC CD4+ T cells induced significant upregulation of IFNα2 and IL-33
(q < 0.05). Exosomes from AS patients inhibited the proliferation of regulatory T cells (Treg), suggesting a mechanism for
chronically activated T cells in this disease. Culture of CD4+T cells from healthy individuals in the presence of AS-exosomes
reduced the proliferation of FOXP3+Treg cells and decreased the frequency of FOXP3+IRF4+Treg cells. miRNA sequencing
identified 24 differentially expressed miRNAs found in circulating exosomes of AS patients compared with HC; 22 of which
were upregulated, and 2 were downregulated.
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Conclusion: Individuals with AS have different immunological and genetic profiles, as determined by evaluating the exo-
somes of these patients. The inhibitory effect of exosomes on Treg in AS suggests a mechanism contributing to chronically
activated T cells in this disease.

Disclosure: F. Tavasolian: None; s. lively: None; C. Pastrello: None; M. Tang: None; M. Lim: None; A. Pacheco:
None; Z. Qaiyum: None; E. Yau: None; Z. Baskurt: None; I. Jurisica: None; M. Kapoor: None; R. Inman: AbbVie,
2, Eli Lilly, 2, Janssen, 2, Novartis, 2, Sandoz, 2.
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Figure 1. (a) Exosome characteristics with morphology, size, and markers. Exosomes display a round-shaped morphology in negative TEM. It is on
22000x magnification, demonstrating the density of isolated exosomes in plasma (b)and are bilayer and spherical by cryo-TEM imaging.
(c) Exosome sizes can be determined using nanoparticle tracking. NTA was used to examine the exosome size and concentration, and the results
showed that the exosomes had an average size of 147 nm. (d) Expression of the exosomal markers CD63 and CD9 was confirmed withWestern blot.
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Background/Purpose: Around 30% of the patients with psoriasis (PsO) develop psoriatic arthritis (PsA) overtime, suggest-
ing the existence of a disease mediated skin-joint crosstalk. To date, it is still obscure why the inflammatory process in some
patients with PsO is restrained to the skin, whereas in other patients it spreads to the joints. Using a pre-clinical model of PsA
and PsO, we aimed to untangle the skin-joint axis and to address its role in PsA pathogenesis.

Methods: The IL-23 overexpression (IL-23OE) mouse model of PsO was performed in different genetic backgrounds of
KAEDE-transgenic mice expressing a photo-convertible fluorescent reporter to assess cell trafficking from inflamed skin to
the joints. Photoswitch from KAEDEGREEN to KAEDERED of psoriatic skin lesions was obtained upon UV light irradiation.
Skin-derived cell trafficking to the joints was detected by light sheet fluorescence microscopy (LSFM) and flow cytometry.
Imaging flow cytometry was used to determine the immune nature of the migrating cells. Phenotypical characteristic of
skin-derived migrating cells in joints was addressed by single-cell RNA-sequencing (scRNAseq) and functional assays. Data
were validated in synovial biopsies from PsO and PsA patients by imaging mass cytometry.

Results: Psoriatic skin lesions were induced upon IL-23OE independently from the mouse strain, whereas the initiation of
joint inflammation was dependent on the genetic background of the mice, as assessed by MRI scan and histological analy-
sis. Immune cell migration from psoriatic skin to the joints was observed in both protected and non-protected mice from
arthritis. ScRNAseq and computational analysis with RNA velocity approach indicates CD2+ MCHII+ monocytes as pre-
dominant cell type evading from the inflamed skin and entering the synovial tissue, with no frequency differences between
PsO and PsA mice. No phenotypical differences were observed in the pre-differentiated stage of those monocytes in both,
arthritis-protected and non-protected animals. However, once in the synovial tissue their further differentiation into macro-
phages resulted into two different phenotypes, with pro-inflammatory signatures in mice developing PsA. Interactome anal-
yses between local differentiated skin-derived macrophages and tissue resident synovial cells highlighted the role of synovial
sublining fibroblasts in shaping the fate of skin-derived macrophages into a protective phenotype without capacity to initiate
the joint inflammatory process in PsO mice without arthritis. Imaging mass cytometry of synovial biopsies from patients with
PsO and PsA identified niches of the synovial membrane that were either or not protected from inflammation by a similar
fibroblastic fate as observed in the murine setting.

Conclusion: Skin derived monocytes play a major role in spreading the inflammation from psoriatic skin to the joints. How-
ever, it is upon interaction with the stromal-resident cells that the fate of the migrating monocytes is shaped towards joint
protection or joint inflammation resembling PsA. These data might provide completely new diagnostic insights in assessing
the risk of PsO patients to develop PsA.

Disclosure: M. Raimondo: None; S. Rauber: None; H. Mohammadian: None;M. Angeli: None; C. Xu: None; A. Rius
Rigau: None; M. Luber: None; H. Labinsky: None; A. Ramming: None; S. Alivernini: None; J. Distler: None;
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Upregulation of RANKL in the Skin of Patients with Psoriatic Arthritis

Maria de la Luz Garcia-Hernandez1, Takeshi Yoshida2, Javier Rangel-Moreno2, Alicia Lieberman3, Ananta Paine4,
Joshua Weitz2, Francisco Tausk5, Lisa A Beck2 and Christopher T Ritchlin6, 1University of Rochester, West Henrietta, NY,
2University of Rochester, Rochester, NY, 3University of Rochester, Batavia, NY, 4ORNA Tx, Southborough, MA, 5Universiy
of Rochester, Rochester, NY, 6University of Rochester Medical School, Allergy, Immunology & Rheumatology Division,
Canandaigua, NY

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Spondyloarthritis Including Psoriatic Arthritis – Basic Science
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic inflammatory disease that affects the skin and joints. Circulating
Osteoclast precursors (OCP) are elevated in the blood of PsA patients and express Dendritic Cell-Transmembrane Protein
(DC-STAMP), a protein essential for cell-cell fusion. Receptor Activator of Nuclear Factor kB Ligand (RANKL) is a pivotal
effector driving osteoclastogenesis and is elevated in psoriatic synovium. Herein, we examined skin from PsO and PsA
patients to determine if events in the skin trigger the differentiation of monocytes to OCPs.

Methods: We collected lesional (L) and non-lesional (NL) skin biopsies from 23 patients with Ps and 16 patients with PsA.
We applied immunofluorescence to visualize and enumerate DC-STAMP+ monocytes, CD3+ TNF+ IL17+ cells and RANKL
expression by dermal-infiltrating immune cells and keratinocytes. We also evaluated RANKL expression in CD45- skin cell
suspension by flow cytometry and the induction of RANKL in keratinocytes activated with IL-17 and TNF by western blot
analysis.

Results: We found significantly higher RANKL mRNA expression (PsA: 16.67-fold vs PsO: 1.7-fold, p = 0.001) and infiltra-
tion by RANKL+ cells in PsA compared to PsO skin (PsA: 4.8% vs PsO: 2% p = 0.022). In addition, 43.75% of PsA L skin
have RANKL expression in the epidermal cells but not PsO lesional skin biopsies. Skin cell suspensions showed higher
RANKL+ non-hematopoietic cells in L skin, compared to NL skin. We also found an increased number of dermal DC-
STAMP+CD14+ OCP in the dermis of PsA plaques. CD3+ T and IL17+ cells were less abundant in PsA, compared to PsO
L skin. We detected a higher TNF concentration in sera from PsA patients than Ps. Furthermore, incubation with both TNF
and IL17, but not TNF or IL-17 alone, strongly induced RANKL expression on keratinocytes.

Conclusion:We find infiltration of DC-STAMP+CD14+ OCP in the skin of PsA but not Ps patients. Also, increased systemic
TNF levels in PsA patients combined with IL17 upregulates RANKL+ protein expression by non-hematopoietic cells. Thus,
expression of RANKL by monocytes and keratinocytes in plaques of PsA patients demonstrate the ability to promote
RANKL-dependent priming of OCP.

Disclosure: M. Garcia-Hernandez: None; T. Yoshida: None; J. Rangel-Moreno: None; A. Lieberman: None;
A. Paine: None; J. Weitz: None; F. Tausk: None; L. Beck: None; C. Ritchlin: AbbVie, 2, 5, 6, Amgen, 2, BMS, 2, Eli
Lilly, 2, Gilead, 2, Janssen, 2, Novartis, 2, Pfizer, 2, 5, 6, UCB, 2, 6.
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Figure 1. A) Exclusive RANKL ligand expression in PsA skin. A) Tissue sections from lesional and non-lesiona l skin biopsies were stained with anti-
bodies against RANKL (red), CD14 (white) and DC-STAMP (green). Representative 200x magnification mosaic pictures taken with a Zeiss Axio-
plan microscope and recorded with Hamamatsu camera are shown. B) The morphometric analysis shows higher percentage of RANKL+ and
C) higher percentage of DC-STAMP+ CD14+ cells (OCP) in PsA skin biopsies. Graphs show mean ± standard of 12 PsO and 16 PsA lesional
and non-lesional skin biopsies. D) TNF and IL-17 cytokines induced the production of RANKL in vitro. Keratinocytes were isolated from neonatal
foreskins. Cells were incubated during 48 hours with 20 ng/ml of human TNF and/or IL-17. Total protein was extracted and a western blot was
performed with antibodies against RANKL or GAPDH as an internal control.
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Background/Purpose: Ankylosing spondylitis (AS) patients have irregular neutrophil responses, as indicated clinically by
neutrophilia and increased neutrophil to lymphocyte ratios that positively associate with disease activity. CD4+ T helper cells
that produce IL-17 (Th17 cells) drive the pathogenesis of AS, and IL-17 blockade is an effective therapy for this disease. Yet,
a causative connection between neutrophils and induction of pathogenic Th17 responses in AS remains unknown.

Methods: Arthritis was induced by intraperitoneal injection of 1.5mg zymosan to female SKG mice pre-treated with
neutrophil-depleting mAb 1A8 or an isotype control, and onset and severity of peripheral arthritis and axial disease was mea-
sured clinically. Neutrophils and CD4+ T cells were isolated from the bone marrow and spleen, respectively, of naïve SKG
and WT mice. Zymosan-stimulated neutrophils and TCR-activated CD4+ T cells were co-cultured, together or separated
by a 0.4-um pore transwell. IL-17A in supernatants was quantified by ELISA after 72h of co-culture. N=2-4 mice/experi-
ment/genotype, experiments were repeated 3 times each. Statistical significance was calculated by multiple unpaired para-
metric student T tests.

Results: SKGmice developed Th17 responses and clinical arthritis as early as 5d post-zymosan exposure (pze). SKGmice-
deplete of neutrophils showed decreased Th17 responses and undetectable arthritis 5d pze; thereby revealing neutrophils
as a requirement for the onset of AS. SKG T cells co-cultured with stimulated neutrophils at a 1:2 (T cell:neutrophil) ratio pro-
duced 4.5-fold more IL-17A than SKG T cells cultured in the absence of neutrophils. While SKG neutrophils increased IL-
17A production in a dose-dependent manner, WT neutrophils did not. Collectively, these data indicate that neutrophils are
alone sufficient to expand Th17 cells. Intriguingly, the capacity of co-cultured neutrophils to potentiate Th17 cells was miti-
gated when physically separated in transwell plates, indicating that neutrophil-induced Th17 expansion works through a
contact-dependent mechanism.

Conclusion:Our study suggests that activated SKG neutrophils interact physically with CD4+ T cells to induce potent arthri-
togenic Th17 responses. Understanding the intersection between innate and adaptive cellular mechanisms in AS pathogen-
esis will elucidate novel therapeutic targets for treatment of disease.

Disclosure: H. Struthers: None; E. Vance: None; K. Asare-Konadu: None; H. Rosenzweig: None; R. Napier: None.
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Background/Purpose: Genetic variations in the OX40 ligand (OX40L) locus have been implicated in the susceptibility to
systemic lupus erythematosus (SLE). Notably, the blockade of OX40L has demonstrated promising effects in mitigating
renal damage and suppressing autoantibody production in NZB/W F1mice, a commonly used model for SLE. Despite these
encouraging findings, the precise mechanisms by which OX40L blockade exerts its delaying effect on the lupus phenotype
remain elusive, warranting further investigation and exploration.

Methods: In the present study, we conducted an investigation to assess the effects of OX40L blockade using anti-OX40L in
the MRL/lpr murine model of lupus, a well-established experimental system. The mice were categorized into three groups,
each consisting of 9-11 individuals: IgG treatment, Cyclophosphamide (CTX) treatment, and anti-OX40L treatment. Follow-
ing the respective treatments, the mice were sacrificed, and samples of serum, kidney, and spleen were collected for com-
prehensive outcome evaluation.

Subsequently, we explored the impact of anti-OX40L treatment on immunosuppression in 8-week-old C57BL/6J mice that
were immunized with KLH. This was accomplished through the measurement of serum immunoglobulins (Igs) and flow
cytometry analysis of splenocytes. Additionally, in vitro experimentation involving the treatment of anti-OX40L in CD4+ T cells
and CD19+ B cells was conducted to elucidate the roles of OX40L in the pathogenesis of SLE.

Results: In the current study, we have made significant observations regarding the impact of blocking OX40L in MRL/lpr
mice, a murine model of lupus. Notably, treatment with anti-OX40L resulted in a remarkable delay in disease progression,
as evidenced by reduced production of anti-dsDNA antibodies, decreased proteinuria, and diminished Ig deposition in the
kidney. Additionally, we observed lower frequencies of Th1 and Tfh cells in the spleen of anti-OX40L-treated mice compared
to the IgG-treated group.

Furthermore, our in vitro experiments revealed that anti-OX40L treatment promoted the up-regulation of polyclonal CD4+ T
cell differentiation into regulatory T cells (Tregs). This finding suggests a potential mechanism through which anti-OX40L
exerts its beneficial effects. In KLH-immunized mice, the administration of anti-OX40L resulted in decreased levels of immu-
noglobulins (Igs) and reduced numbers of plasmablast cells, further supporting the immunosuppressive effects of OX40L
blockade.

Interestingly, we also found that blocking OX40/OX40L signaling inhibited the TLR7-mediated differentiation of antibody-
secreting cells (ASCs) and antibody production. This effect was accompanied by the up-regulation of SPI-B, IRF8, and
PAX5, as well as the down-regulation of Xbp-1 in B cells, indicating the involvement of multiple regulatory factors in this
process.
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Conclusion: The results obtained from our study, along with the extensive evidence from previous investigations, under-
score the potential of blocking OX40L as an effective strategy to mitigate disease progression and alleviate the pathological
manifestations of SLE.
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Background/Purpose: Regulatory T cells (Tregs) play an important role in maintaining immune system homeostasis.
Antigen-specific Tregs potently and specifically suppress autoreactivity, suggesting their potential to be engineered to treat
autoimmune diseases. Lupus nephritis (LN) is a severe manifestation of SLE associated with the presence of anti-Smith
(Sm) autoantibodies as well as the HLA haplotypes DR15 and DR3, with the majority of patients DR15. Due to the strong
association of LN with anti-Sm and HLA-DR15, we developed Sm-specific Tregs for potential treatment of LN.

Methods: We identified DR15-restricted Sm T cell epitopes using a physical affinity binding assay. T cell receptors (TCRs)
specific for Sm epitopes were identified by co-culturing CD4+ T cells with dendritic cells from HLA-DR15+ healthy donors
and Sm epitopes, and sequencing proliferating CD4+ T cells using high-throughput 10X single cell V(D)J sequencing. TCRs
were ranked based on clonal expansion, cloned into a lentiviral vector then transduced onto primary SLE patient Tregs. Sm-
specific Tregs were evaluated for suppression of T effector cell function in vitro and in a humanised model of LN created by
the transfer of PBMCs from anti-Sm positive HLA-DR15+ SLE patient into NSG-MHC-null mice.

Results: The top three Sm epitopes identified were SmB/B’58-72, SmB/B’1-15, and SmD343-57; the respective stability indi-
ces (SI) were 16.0, 1.4 and 1.2. Highly reactive TCRs specific for SmB/B’58-72 were identified and the highest ranked
SmB/B’58-72 reactive TCR was cloned into a lentiviral vector then transduced onto primary SLE patient Tregs, resulting in
Sm-Tregs. In in vitro co-cultures of SLE patient PBMCs with SmB/B’58-72, Sm-Tregs, but not polyclonal Tregs induced
90% suppression of pro-inflammatory cytokine secretion (IFN-g (pg/mL): control 39.7±11.4, polyclonal Tregs 37.3±12.6,
Sm-Tregs 2.7±1.0, p< 0.05; IL-17A (pg/mL): control 26.3±2.9, polyclonal Tregs 17.0±2.7, Sm-Tregs 2.4±0.6, p< 0.01)
while Sm-Tregs produced significantly more IL-10 (p< 0.01). Transfer into NSG-MHC-null mice of Sm+ HLA-DR15+SLE
patient PBMCs, but not healthy HLA-DR15+ PBMC, induced an LN phenotype characterised by proteinuria and histological
glomerular necrosis. Treatment with Sm-Tregs halted the progression of functional and histological injury in this model (pro-
teinuria: control 3.6±0.2, polyclonal Tregs 3.2±0.2, Sm-Tregs 1.2±0.2, p< 0.01; glomerular segmental necrosis: control
75.2±2.9%, polyclonal Tregs 61.2±6.3%, Sm-Tregs 14.4±1.9%, p< 0.001).

Conclusion: Antigen-specific Tregs generated against an immunodominant Sm peptide were highly efficient at suppressing
Sm-specific T effector responses. HLDA-DR15+Sm+ SLE patient PBMC induced a model of LN, in which Sm-Tregs were
therapeutic. Autologous Sm-Treg cell therapy is a promising treatment for LN, and other antigen-specific autoimmune dis-
eases could be similarly targeted.
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Background/Purpose: Lupus nephritis (LN) constitutes one of the most severe manifestations of systemic lupus erythema-
tosus (SLE). Evidence points to endothelial nitric oxide synthase (eNOS) uncoupling, which induces oxidation-mediated
changes in gene transcription, as a mechanism leading to chronic endothelial cell dysfunction (ECD) and damage in
LN. Treatment with sepiapterin (L-Sep), which induces coupling of eNOS, restores endothelial function in lupus serum-
treated endothelial cells. The aim of this study was to determine whether treatment with L-Sep could improve outcomes in
a murine model of LN, and to better understand the protective mechanism of L-Sep by identifying genes involved in inflam-
matory redox pathways in human LN that are regulated by L-Sep.

Figure 1. Survival and proteinuria in mice treated with vehicle or L-sepiapterin (LSep). Mice were treated (0, 20, or 60 mg/kg/day L-Sep) at the
onset of trace proteinuria for five weeks. A) Survival (lack of death or severe illness requiring euthanasia) by age of mouse and treatment group
B) 24-hour urine albumin/creatinine were collected at baseline and 5 weeks of therapy and reported as a ratio of 5wk/baseline values.
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Methods: Female NZM2410/J mice, a model of lupus nephritis, were examined for the onset of trace proteinuria, at which
time mice were randomized into treatments groups of vehicle, 20 mg/kg/day L-Sep, or 60 mg/kg/day L-Sep. Urine protein-
uria was assessed weekly, and histopathological grading of kidneys using NIH activity and chronicity indices, along with C3
and IgG renal expression were examined after five weeks of treatment. Kaplan-Meier curves and log-rank test were applied
to assess survival. One-way ANOVA with Tukey’s multiple comparisons test was used to determine differences in
proteinuria.

Human renal glomerular endothelial cells (HRGECs) were grown to confluence in media containing 10% human healthy con-
trol (HC) serum (n=5, negative for connective tissue disease), or lupus nephritis serum (n=5, class IV LN, collected at the time
of induction of therapy) +/- 5 μM L-Sep. After three hours of culture, RNA was extracted, and RNA sequencing, using Nova-
Seq PE 150, was performed to determine differentially expressed genes between LN and HC treated cells and between LN
and LN + LSep treated cells.

Results: Mice receiving L-Sep showed improved urine albumin/creatinine from five weeks/start of treatment compared to
those receiving vehicle (p=0.001 for vehicle vs. 20 mg/kg L-Sep; p=0.017 for vehicle vs. 60 mg/kg L-Sep), along with
enhanced survival as demonstrated by Kaplan-Meier curves and log rank test. Kidney sections from mice receiving L-Sep
(n=3) had lower renal activity (0.0 ± 0.0 vs. 4.6 ± 1.1, p = 0.004) and chronicity scores (2.3 ± 2.1, p = 0.23) than mice treated
with 20 (n=2) or 60 (n=2) mg/kg/day L-Sep.

RNA sequencing revealed that genes involved in oxidative-stress and hypertension were differentially upregulated in
HRGECs cultured with LN serum compared to Healthy Control (HC) serum (STK24, padj= 0.001; STK39, padj= 0.005).
PIM3, which increases eNOS expression, was the most significantly downregulated gene in LN compared to HC

Figure 2. Volcano plot from human glomerular endothelial cell gene expression fold change versus -log10(p value adjusted). Human glomerular
endothelial cells were treated with 10% serum for 3 hours. A) volcano plot of differential gene expression of cells treated with lupus nephritis
(LN) flare serum versus healthy control serum (n=5) B) volcano plot of differential gene expression from cells treated with either LN flare serum or
LN flare serum with L-Sep.
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(padj=0.0006). HRGECs treated with L-Sep had increased expression of syndecan-4 (SDC4) (padj=2.49E-11), a compo-
nent of the glycocalyx that functions to protect ECs.

Conclusion: This study suggests L-Sep, a drug that restores eNOS coupling, may be beneficial in the treatment of LN, in
part by preventing activity and fibrosis in the kidney. Differential gene expression analysis suggests that redox-regulated
genes are increased with LN serum treatment, while L-Sep may improve endothelial barrier function by inducing syndecan
4 expression.

Disclosure: D. Russell: None; S. Sanchez: None; E. Bruner: None; J. Oates: None.
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Background/Purpose: Cognitive dysfunction is one of the most common manifestations of neuropsychiatric systemic
lupus erythematosus (NPSLE) and severely affects patients’ health-related quality of life. Intermittent fasting (IF) has been
shown promising therapeutic effects in neurodegenerative diseases. In this study, we evaluated the impact of intermittent
fasting on cognitive function in lupus-prone mice.

Methods: MRL/lpr mice, as an animal model for studying NPSLE, can spontaneously exhibit cognitive dysfunction. After
8 weeks of alternate-day fasting, novel object recognition and Morris water maze tests were used to assess cognitive man-
ifestation. The number of microglia (IBA-1+) was evaluated by immunofluorescence staining. Expression levels of IL-1β, IL-6
and TNF-α were detected by qRT-PCR. The blood-brain barrier permeability and autophagy levels were evaluated by west-
ern blotting.

Results: We found that IF improves cognitive function of MRL/lpr mice in the behavioral tests. IF also decreased hip-
pocampal microglia activation and expression of inflammatory cytokines in MRL/lpr mice. In addition, we demonstrated
that IF reduced blood-brain barrier permeability. Furthermore, IF inhibited mTOR signaling and increased autophagy
levels.

Conclusion: These data indicate that IF improves cognitive function in lupus-prone mice.
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Fig.1 IF improves cognitive function of MRL/lpr mice.A:The experimental procedure of the novel object recognition test.B: The test recognition
index of mice (n = 10-12 mice per group).C:The represent image of day6 in the Morris water maze test.D:The escape latency to the platform of
day1-5.E:The target entries of day6.The data are represented as the mean ± standard error of the mean. *P < 0.05, **P < 0.01, ***P < 0.001
and ****P < 0.0001; NS, not significant.
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Fig.2 IF decreased hippocampal microglia activation and blood-brain barrier permeability of MRL/lpr mice.A-B:The represent image of microglia
(IBA-1+) in the CA1 and CA3 of hippocampal.C:Western blotting analysis of proteins in the brain of mice.D:The quantification of indicated protein
levels shown in A (n = 4 mice per group).
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Background/Purpose: Up to 50% of SLE patients experience neuropsychiatric involvement (neuropsychiatric lupus, or
NPLSE) in the form of cognitive deficits, memory loss, depression, and anxiety. The pathogenic mechanisms of NPSLE have
yet to be firmly established. Since current non-specific treatment regimens in NPSLE often fail to improve symptoms, iden-
tifying novel and more targeted interventions is necessary to improve patient care. Cerebrospinal fluid and serum levels of the
inflammatory cytokine interleukin-6 (IL-6) are increased in NPSLE patients and lupus mice. Excessive IL-6, possibly entering
the brain from the serum, could promote neuroinflammation by activating glial cells, including astrocytes and microglia. We
aimed to assess this putative mechanism, hypothesizing that knocking out IL-6 in lupus mice would ameliorate NPSLE.

Methods: Female MRL/lpr mice exhibit severe lupus-like disease and neuropsychiatric deficits. To investigate the associa-
tion of IL-6 with NPSLE, we compared serum levels of IL-6 with behavioral testing scores in 18-week-old MRL/lpr mice.
Object placement (OP) and object recognition (OR) tests measured novelty preference to assess cognition and memory
(increased scores indicate improved performance). Social preference (SP), Porsolt swim, tail suspension, and elevated plus
maze (EPM) measured murine correlates of anxiety and depression. We repeated this battery in two separate cohorts of 14-
to 18-week-old IL-6 knockout (KO; n = 7 + 8) and age-matched wildtype (WT; n = 7 + 8) MRL/lpr mice. Systemic disease
was assessed by serum levels of anti-dsDNA antibodies. We measured gene expression of gfap, an astrocytic activation
marker, and aif1, a microglial marker, in right-hemispheric cortical tissue by real-time qPCR. Results were compared
between KO and WT using two-tail Mann-Whitney u- or Student’s t-tests when appropriate, with a p-value threshold
of 0.05.

Fig.3 IF inhibited mTOR signaling and increased autophagy levels of MRL/lpr mice.A:Western blotting analysis of proteins in the hippocampal of
mice.B:The quantification of indicated protein levels shown in A (n = 4 mice per group).
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Results: Elevated serum IL-6 correlated with worse spatial memory as measured by the OP task (n = 8; r = -0.76, p = 0.037;
Fig 1A), but not with the depression or anxiety tasks. Serum anti-dsDNA antibody titers (Fig 1B) did not significantly differ
between IL-6 KOmice andWT controls (p = 0.130). MRL/lpr IL-6 KOmice showed significantly increased novelty preference
on OP (KO: 57.87 +/- 3.15; WT: 45.37 +/- 2.29, p = 0.002; Fig 1C) and OR (KO: 67.91 +/- 3.62; WT: 48.93 +/- 4.34;
p = 0.003; Fig 1D). No difference was found on SP (p = 0.838), Porsolt swim (p = 0.161; Fig 1E), tail suspension
(p = 0.325), or EPM (p = 0.890). Expression of both glial genes, gfap (KO: 1.03 +/- 0.15; WT: 1.49 +/- 0.16; p = 0.037)
and aif1 (KO: 0.59 +/- 0.05; WT: 0.84 +/- 0.09; p = 0.036), were decreased in whole cortex samples from IL-6 KOmice com-
pared to WT (Fig 1F).

Figure 1. Role of IL-6 in murine neuropsychiatric lupus. To explore the pathogenic potential of IL-6 in NPSLE, we measured serum IL-6 in unma-
nipulated MRL/lpr mice (panel A). Cognitive and affective features of murine neuropsychiatric lupus were studied in IL-6 knockout (IL-6 KO) and
littermate control (WT) MRL/lpr mice using a standard neurobehavioral battery (panel C-F). Object placement and object recognition tasks assess
a mouse’s preference for a novel object. Each task relies on intact spatial memory or identification memory, respectively; less novelty preference
equates to worse cognitive performance. Porsolt swim is a validated measure of murine depressive-like behavior, wherein a mouse with worse dis-
ease spends more time immobile when placed in a tank of water (behavioral despair). A) There is a significant correlation between serum IL-6 levels
and object placement novelty preference in unmanipulated MRL/lpr mice (n = 8; r = -0.76; p = 0.037). B) Systemic disease burden, as measured
by serum anti-dsDNA antibody levels determined by ELISA (OD: optical density), did not differ between IL-6 KO and WT (n = 7; p = 0.1297). IL-6
KO lupus mice showed improved novelty preference on both object placement (C) (n = 15; p = 0.002) and object recognition (D) (n = 15; p = 0.003)
tasks. E) Depressive-like behavior did not differ between genotypes (n = 15; p = 0.161). F) Whole cortex expression of astrocyte (gfap; n = 6-7;
p = 0.037) and microglia (aif1; n = 6-7; p = 0.036) marker genes was significantly decreased in IL-6 KO lupus mice. * p < 0.05; ** p < 0.01; the
"n" provided is the number of mice for each genotype.

4848



Conclusion: In conclusion, we found that serum IL-6 levels correlate with worse cognition and memory in lupus mice. More-
over, knocking out IL-6 ameliorates those deficits without altering affective features or systemic disease. Whether pharma-
cologic inhibition of IL-6 would similarly attenuate murine NPSLE remains to be determined. IL-6 KO mice also
demonstrated decreased cortical expression of inflammatory glial genes. Therefore, IL-6 may play a specific, glia-mediated
role in the cognitive and memory deficits of NPSLE.

Disclosure: J. Reynolds: None; M. Huang: None; M. Meineck: None; T. Möckel: None; A. Schwarting:
GlaxoSmithKlein(GSK), 5, 6; C. Putterman: Equillium, 2, KidneyCure, 1, Progentec, 2.
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Background/Purpose: Photosensitivity occurs in � 75% of lupus patients. Although ultraviolet (UV) light stimulates Type I
interferon (IFN-I) in the skin, why lupus patients are sensitive to UV skin injury and how systemic immune responses are gen-
erated are poorly understood. Following skin inflammation in other contexts, DC migrate to draining lymph nodes (dLN) and
activate adaptive immune cells. In virus infections that induce Type I interferon (IFN-I), a unique inflammatory DC subset (infl-
cDC2) that are potent antigen presenting cells are generated. To explore the links between UV mediated skin inflammation
and innate responses, we examinedmyeloid cell migration, including DC subsets (cDC1, cDC2, infl-cDC2) to dLNs in normal
and a lupus prone mouse strain. We also examined the influence of Type-I IFN in migratory DC differentiation.

Methods: Mice were females aged 8-12 weeks of the strains C57BL/6 (B6); KiKR (photoactivatable); interferon receptor
deficient (Ifnar KO); and Trex1 mutant mice (knock in of the lupus mutant allele, D18N, Trex1m). Mice were exposed to a sin-
gle dose of UV (500mJ/cm2) on the dorsal skin. In some experiments, the skin was painted with TRITC prior to UV to deter-
mine the origin of cells in the dLN. Brachial and axillary dLN were harvested at 1- or 2-days post UV exposure. Flow
cytometry using the Symphony A3 cytometer identified myeloid cells as described previously. Statistical significance
between groups was determined by Student’s t-test.

Results: Skin painted with TRITC confirmed that skin derived DC migrated to dLN after UV. When compared to non-UV
exposed mice and control non-draining LN, UV caused an increase in TRITC+CD64+ and TRITC+ Ly6Ghi (neutrophils) cells
in dLN. UV of KiKR mouse skin revealed that both cDC1 and cDC2 cells migrated to dLN following UV. Higher numbers of
neutrophils as well as CD64+ myeloid cells, that included monocytes as well as infl-cDC2 (CD26+MAR-1+), were detected
in the dLN after UV, compared to non-UV exposed control mice (Fig.1). We observed a significant reduction of infl-cDC2
cells in Ifnar KO mice indicating that their development was IFN-I dependent. Finally, we quantified myeloid cell populations
in the dLN of lupus-prone Trex1m mice. Although UV did not increase cDC1 nor cDC2 in dLN, we observed a significant
increase in the infl-cDC2 in the dLN in this lupus prone strain (Fig.1). Curiously, monocyte and neutrophil migration to dLN
were reduced in Trex1m mice compared to B6 after UV.
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Conclusion:We conclude that exposure of normal skin to UV light causes migration of many different types of myeloid cells
to dLN, including skin-derived migratory DC, neutrophils, and monocytes. A subset of CD64+ infl-cDC2 is also induced and
is dependent on UV-induced IFN-I. Of interest, Trex1m mice exhibit altered myeloid cell responses in the dLNs, including
increased representation of infl-DCs and reduced neutrophil and monocyte cellularity. Overall, these findings show marked
and non-equivalent IFN-I dependent effects of UV on myeloid cell responses in the dLN in wild type vs lupus-prone mice,
implicating a link between IFN-I and the development of APCs that promote the adaptive immune response.

Disclosure: X. Sun: None; J. Chao: None; M. Gerner: None; K. Elkon: None.
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Background/Purpose: Studies of objectively measured cognitive dysfunction in SLE are often limited by small sample size,
limited generalizability, and lack of diversity. We sought to comprehensively describe cognitive functioning and its correlates
among participants recruited from a population-based, primarily Black U.S. cohort.

Fig 1. Percentage of cells in the draining Lymph Nodes (dLN). B6 or Trex1 mutant (mut) mice were exposed to 500 mJ/cm2 UV light on the dor-
sum. 48 hours after UV exposure, the brachial and axillary LN were harvested. The dissociated cells were analyzed by flow cytometry using
15 markers to distinguish different myeloid population on the Symphony A3 cytometer. The percentage of each cell type was calculated and com-
parisons made by Student’s t test. mDC = migratory DC. * p<0.05.
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Methods: Participants (n=200; mean age, 42.6; 87.5% female, 86.5% Black, 5.0% Hispanic) completed in-person study
visits (10/2019-5/2022), which included: (1) the NIH Toolbox Fluid Cognition Battery (episodic memory, working memory,
attention and inhibitory control, cognitive flexibility, processing speed, overall composite measure; expressed as T-scores,
adjusted for age, gender, race/ethnicity, and education); and (2) two brief screening tests, (a) a clock-drawing task (score
range, 0-15; higher score=better performance) and (b) the Trail Making Test (TMT) B task (time in seconds, faster time=bet-
ter performance). An additional 236 participants completed virtual study visits (10/2020-11/2021), which included NIH Tool-
box episodic and working memory modules only. Descriptive statistics were calculated for all measures and the adjusted
associations of various participant characteristics with the overall fluid cognition score were assessed with multivariable lin-
ear regression. Scatterplots and pairwise correlations were used to estimate relationships between cognitive functioning
measures.

Results: The mean adjusted overall fluid cognition T-score was 45.3, �0.5 SD below the general population mean; 31%
participants scored < 40 ( >1 SD below the mean), suggesting impairment. The mean score for attention and inhibitory con-
trol was nearly 1 SD below average (Figure 1). Adjusted fluid cognition T-scores were not associated with age, race, ethnic-
ity, or gender, but those who had a high school education or less vs. having a college degree or higher had 5.3 points ( >0.5

Figure 1. Mean fully adjusted* NIH Toolbox Fluid Cognition Battery T-scores among individuals with SLE, by visit type.

Figure 2. Adjusted differences in fluid cognition T-score by individual characteristics. HS, high school; BMI, body mass index; SLAQ, SLE Activity
Questionnaire; BILD, Brief Index of Lupus Damage.
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SD) lower score. Current working status was associated with a 7.2-point higher adjusted T-score, while higher depression,
SLE activity, and SLE damage scores were associated with slightly lower T-scores (not statistically significant; Figure 2).
Clock score (median=14, interquartile range, 13-15) was weakly correlated with fluid cognition T-score (r=0.17, P=0.01),
while TMT B time (median=90.3, interquartile range, 71.9-121.1 s) was moderately correlated with fluid cognition T-score (-
Figure 3). Moreover, 2.5% of individuals did not complete the TMT B within 300 s, suggesting impairment.

Conclusion: Our results suggest individuals with SLE commonly suffer from deficits in fluid cognition, particularly attention
and inhibitory control. Higher educational attainment and working status may be protective against impairment, but reverse
causality may contribute to this observed pattern. Additionally, we found that multi-domain measurement of global fluid cog-
nition among these individuals may provide nuanced information beyond that available from screening tasks that are
designed primarily to detect impairment among older adults. Together, these results inform potential interventions to sup-
port cognitive function among individuals with SLE.

Disclosure: L. Plantinga: None; C. Bowling: None; C. Dunlop-Thomas: None; C. Hoge: None; B. Pearce: None;
C. Drenkard: None; S. Lim: None.
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Figure 3. Scatterplot of Trail Making Test B time vs. fully adjusted fluid cognition T-Score. Line, fitted values; shaded area, 95% CI.
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Background/Purpose: Cigarette smoking, textile dust, and occupational inhalants all strongly interact with the Human Leu-
kocyte Antigen (HLA) shared epitope for risk of seropositive RA. Recently, we found preceding respiratory tract diseases
including asthma, sinusitis, and interstitial lung disease (ILD) are associated with increased risk of RA. In addition, the
MUC5B promoter variant was found to increase risk of RA-ILD. Therefore, we aimed (1) to identify gene by respiratory tract
disease interactions associated with developing RA and (2) to determine the interaction between MUC5B and respiratory
tract diseases for RA risk.

Methods: In this case-control study using a single center biobank, we identified incident RA cases, all confirmed by
ACR/EULAR criteria. We matched each RA case to four controls on age, sex, and electronic health record (EHR) duration
at index date of RA diagnosis (or assigned date for controls). Genetic exposures included an overall genetic risk score
(GRS) including all genetic factors previously associated with RA, an HLA GRS for RA, and the MUC5B promoter variant.
We dichotomized the GRSs into "high" and "low" risk by the highest tertile in controls. We obtained preceding respiratory
tract diseases from diagnosis codes (positive predictive value 86%). We estimated attributable proportions (AP) and multipli-
cative odds ratios (OR) with 95% confidence intervals (CI) for RA for each genetic and preceding respiratory disease using
conditional logistic regression models, adjusting for age, sex, EHR duration, enrollment year, genetic ancestry by principal
components, education, body mass index, and smoking status and pack-years.

Results: We identified 653 incident RA cases and 2,607 matched controls (mean age 54 years, 76% female, Table 1). The
highest tertile of the overall GRS and the HLA GRS were each associated with increased RA risk (OR 2.28, 95% CI
1.89,2.74; OR 2.02, 95% CI 1.67,2.45). ILD and high HLA interacted synergistically for RA risk (OR for both factors 4.30,
95% CI 1.28,14.38 vs. neither; AP 0.51, 95% CI-0.16,1.18; Figure 1). Asthma and the MUC5B promoter variant also inter-
acted synergistically for seropositive RA risk (OR for both factors 2.58, 95% CI 1.10,6.07 vs. neither; AP 0.62, 95% CI
0.24,1.00; Figure 2). Aside from these two synergistic interactions, each GRS exhibited a negative, or "antagonistic,"

Figure 1. High HLA genetic risk score (GRS) and interstitial lung disease (ILD) interact synergistically for RA risk (reference group=low GRS/ILD
absent).
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multiplicative interaction with any respiratory tract disease and sinusitis for RA risk (multiplicative ORs 0.80, 95% CI
0.68,0.94 and 0.73, 95% CI 0.55,0.96, respectively, for the overall GRS).

Conclusion: In summary, ILD in the presence ofHLA risk alleles and asthma in the presence of theMUC5B promoter variant
were both synergistically associated with developing RA. Future studies should replicate these findings, as they may prove
useful for RA screening (i.e. testing for HLA in individuals with ILD) and prevention (i.e. close monitoring for RA in people with
asthma who have the MUC5B promoter variant).

Disclosure: V. Kronzer: None; K. Hayashi: None; C. Crowson: None; J. Davis: Girihlet, 9, Pfizer, 5, Remission Med-
ical, 9; G. McDermott: None; J. Cui: None; E. Losina: None; P. Juge: None; J. Cerhan: None; J. Sparks: AbbVie,
2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum,
2, Pfizer, 2, ReCor, 2.

Abstract Number: 2451

TET2 Clonal Hematopoiesis and Incident Rheumatoid Arthritis: Results
from the UK Biobank

Karen Costenbader1, Zhi Yu2, Emily G. Oakes3, Michelle Robinette4, Mridul Agarwal5, Buu Truong6, Md Mesbah Uddin6,
Alexander Bick7, Abhishek Niroula6, Daniel Solomon3 and Pradeep Natarajan8, 1Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA, 2Broad Institute; Massachusetts General Hospital, Cambridge, MA, 3Brigham and
Women’s Hospital, Boston, MA, 4Brigham and Women’s Hospital; Dana-Farber Cancer Institute, Boston, MA, 5Dana-
Farber Cancer Institute, Boston, MA, 6Broad Institute, Cambridge, MA, 7Broad Institute; Vanderbilt University Medical
Center, Nashville, TN, 8Broad Institute; Massachusetts General Hospital, Boston, MA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Epidemiology & Public Health II
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Clonal hematopoiesis (CH), the clonal expansion of somatically mutated blood cells in people with-
out hematologic malignancy, is found in �10% of people age ≥ 70 years. CH genetic mutations confer selective advantage
to stem cells. Several have been associated with aging and increased production of inflammatory cytokines, as well as with
increased risk of cardiovascular disease (CVD) and malignancy. In population studies, somatic mutations in the epigenetic
regulatory genes DNMT3A, TET2, and ASXL1 predominate. We hypothesized that CH may be related to risk of rheumatoid
arthritis (RA), which increases with age and is characterized by systemic inflammation.

Figure 2. MUC5B promoter variant and asthma interact synergistically for seropositive RA risk (reference group=MUC5B absent/asthma absent).
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Methods: We tested this hypothesis in the UK Biobank Exomes dataset. The UK Biobank prospective study consists of
502,543 adults recruited 2006-2010 from 22 UK centers. All participants provided consent for linkage to medical records
and blood samples. At baseline visit, demographic and clinical variables were collected, as was blood for DNA. Both
genome-wide genotyping and whole exome sequencing (WES) were performed on � 200,000 participants’ DNA. We iden-
tified the 3 most common CH somatic mutations: DNMT3A, TET2, and ASXL1. We assessed both variant allele fraction
(VAF) > 2% and >10%. We identified RA by a validated billing code algorithm and tested associations with incident RA (indi-
viduals without prevalent RA and not taking any RA disease-modifying drugs at enrollment). We compared baseline charac-
teristics of individuals who developed incident RA to those who did not. Cox regression models estimated hazards ratios
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(HR) for incident RA according to the presence of the 3 most common CH mutations. Model 1 adjusted for baseline age,
sex, race, and 1st 10 genetic principal components. Model 2 additionally adjusted for baseline smoking, body mass index
(BMI), CVD, and type 2 diabetes.

Results: We studied 189,947 unrelated individuals in UK Biobank without RA at baseline and identified 1,592 who devel-
oped incident RA. Table 1 shows the baseline characteristics of those with and without incident RA. Those with incident
RA were more likely to be female, more frequently reported a smoking history, had higher median BMIs, and were more likely
to have prevalent CVD, type 2 diabetes, and hypercholesterolemia. TET2mutations were present in significantly higher pro-
portions of the incident RA population. Table 2 presents the results of adjusted regression models: TET2 (VAF >2%) was
associated with increased HR of developing RA (model 1 HR 1.60 [1.13, 2.27]). Further adjustment for lifestyle risk factors
and comorbidities was associated with attenuated HR for RA (model 2 HR 1.49 [95%CI 1.03, 2.18]). Having TET2mutation
with VAF >10% was also associated with increased RA risk (model 1 HR 1.54 [1.01, 2.34]).

Conclusion: The CH mutation TET2 may be related to risk of RA, as it is for other diseases of inflammation and aging. As
TET2 increases interleukin-1beta (IL-1β) expression in mouse models, it may accelerate RA onset. TET2 CH may also be
related to the increased risk of cancer and CVD among patients with RA. These findings are being pursued and analyses
replicated in other cohorts.

Disclosure: K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exa-
gen Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5; Z. Yu: None; E. Oakes: None;M. Robinette:
None; M. Agarwal: German Accelerator Life Sciences, 2, iuvando Health, 4, 8; B. Truong: None; M. Uddin: None;
A. Bick: None; A. Niroula: None; D. Solomon: CorEvitas, 5, Janssen, 5, moderna, 5, Novartis, 5, UpToDate, 9;
P. Natarajan: Allelica, 2, 5, Amgen, 5, Apple, 2, 5, AstraZeneca, 2, Blackstone Life Sciences, 2, Boston Scientific,
5, Esperion Therapeutics, 4, Foresite Labs, 2, Genentech / Roche, 2, 5, GV, 2, HeartFlow, 2, Magnet Biomedicine,
2, Novartis, 2, 5, Preciseli, 4, 12, equity, TenSixteen Bio, 4, 12, equity, Vertex, 12, spouse employment and equity.
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Background/Purpose: While generally believed to be a safe, well-established treatment, hydroxychloroquine (HCQ) use is
associated with irreversible retinal toxicity requiring regular monitoring. The objective of the study was to assess the associ-
ation between HCQ and retinopathy in a rheumatology cohort and by indication utilizing a large longitudinal database.
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Methods: Between January 1, 2011, to December 31, 2019, all rheumatology patients 18 years of age and older were iden-
tified within the DoD healthcare system. Patients were assigned exposure status by defining hydroxychloroquine (HCQ) uti-
lization accessing pharmacy dispensing data using an intent-to-treat approach. Prior toxic retinopathy was an exclusion
criteria. Propensity score (PS) matching (1:1) was used to create study cohorts balanced on baseline covariates, including
indication in the overall cohorts. In the indication specific analyses, PS estimation and matching were performed in cohorts
stratified by indication. Cox proportional regression modeling was used to estimate the hazard ratios of toxic retinopathy
after exposure to HCQ among overall rheumatology cohorts as well as for rheumatoid arthritis (RA) and systemic lupus ery-
thematosus (SLE). All analyses were stratified by sex. A systematic algorithm was used to assign rheumatologic HCQ indi-
cation based on ICD-9/10 diagnostic codes assessed in claims data. Patients with diagnostic codes for a single
rheumatologic condition were assigned that indication. If a patient had diagnostic codes for more than one rheumatologic
condition, the indication with the most diagnostic codes was the defined indication. If one of the conditions was Sjögren’s,
then the condition other than Sjögren’s, e.g., RA, was the assigned indication regardless of the count of diagnostic codes.
SLE took precedence as the indication when diagnostic codes for both SLE and discoid lupus were present.

Results: All HCQ patients were matched to non-HCQ users. In the overall female cohort (n=88,120), patients had a mean
age 55.7 (sd 16.6) and a median follow-up time 3.9 yr (IQR 1.9-6.2) and patients in the male cohort (n=19,946) had a mean
age 60.8 (sd 16.0) and a median follow-up time 3.7 yr (IQR 1.8-6.1). In both cohorts, HCQ use was significantly associated
(p< .0001) with retinopathy (Figure 1 & 2) with events occurring consistently more frequently in the HCQ cohorts. Female and
male patients exposed to HCQ had a higher risk of retinopathy compared to non-exposed (HR 1.49, 95% 1.39,1.60; p<
.0001; HR 1.47, 95% 1.26,1.72; p< .0001; respectively). For indications, HCQ use was significantly associated with retinop-
athy with variability seen within sex. The female RA cohort had an HR 1.41 (95% CI 1.28, 1.54; p< .0001) while the female
SLE cohort had an HR 1.68 (95% CI 1.46, 1.94; p< .0001).A similar pattern was seen in the male cohorts, RA with HR
1.45 (95% CI 1.21, 1.74; p< .0001) and SLE with HR 2.02( 95% CI 1.37, 2.96;p=0.0004) (Table 1).

Figure 1.Kaplan Meier curve for Toxic Retinopathy in Overall Rheumatology Female Cohort by HCQ status
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Conclusion: This uniquely large cohort of HCQ users reveals a risk of retinopathy that varies by sex and indication. The
potential for serious ophthalmologic toxicity over the period studied emphasizes the importance of close ophthalmologic
monitoring in the context of rheumatic disease where long term use is common.

Figure 2. Kaplan Meier curve for Toxic Retinopathy in Overall Rheumatology Male Cohort by HCQ status

Table 1.
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Background/Purpose: Hydroxychloroquine (HCQ) is an important medication for SLE and other rheumatic diseases, but its
major adverse event is HCQ retinopathy. Weight-based HCQ dose is known to influence the risk of retinopathy, but other risk
factors have also been identified. We explored predictive models for HCQ retinopathy and developed a clinical risk score.

Methods:We used a longitudinal cohort of incident HCQ users enrolled in the United States integrated health network Kai-
ser Permanente Northern California. HCQ retinopathy outcomes were obtained by masked expert-adjudication of optical
coherence tomography screening studies, as previously described (Melles RB, Jorge A, Ann Int Med 2023). Among patients
using HCQ for at least 5 years, we assessed candidate predictors at 5 years of use including the weight-based HCQ dose,
cumulative dose in the first 5-years, age, sex, race/ethnicity, biometrics, indication for HCQ use, comorbidities including dia-
betes, liver disease, estimated glomerular filtration rate (eGFR), tamoxifen use, and use of inhibitors of cytochrome P450
CYP2D6, CYP2C8, or CYP3A4. We used Cox proportional hazards regression, using backwards stepwise selection to
develop a parsimonious model, and an alternate method of random survival forest (RSF) to identify predictors of the
10-year risk of HCQ retinopathy (i.e., risk within 15 years from HCQ initiation). We created a comparator model using HCQ
dose alone (weight-based dose at 5 years: > or ≤ 5 mg/kg). We assessed model discrimination with c-statistics, assessed
model calibration using the Hosmer-Lemeshow statistic, and graphed deciles of predicted vs observed risk. We then devel-
oped an integer-based risk score from the optimal Cox model. Continuous variables were converted to categorical variables.
We assessed net reclassification improvement and integrated discrimination improvement between the integer-based risk
score and comparator model with HCQ dose alone.

Results: Of 4,151 patients who initiated HCQ and continued for ≥5 years, 119 developed HCQ retinopathy within 15 years
(Table 1). The final Cox model had better discrimination than the RSF model and than HCQ dose alone (C-statistic 0.80
[95% CI 0.77-0.83] versus 0.62 (95% CI 0.53-0.70) for the RSF model and 0.72 [95% CI 0.68-0.77] for the HCQ dose-only
model. From the identified predictors in this model, an integer-based risk score for 10-year risk of HCQ retinopathy was cre-
ated: B-SAFE (Body weight [kg], Sex, Age, glomerular Filtration rate, Exposure (cumulative dose in first 5 years since initia-
tion [g] and current weight-based dose [mg/kg/day]). The B-SAFE model c-statistic was 0.78 (95% CI 0.75=0.82) with
acceptable calibration (Figure 1). Compared with the HCQ dose-only model, the net reclassification index was 0.34 (95%
CI 0.20-0.46). The risk score ranged from 0-33 points and can identify patients with HCQ retinopathy risk ranging from
< 1% to >20% (Figure 2).

Conclusion: In addition to weight-based HCQ dose, we identified additional predictors of HCQ retinopathy. These clinical
and laboratory variables were incorporated into a novel risk score that performs better than HCQ dose alone in predicting
the 10-year risk of HCQ retinopathy among long-term users.
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Disclosure: A. Jorge: None; R. Melles: None; B. Zhou: None; Y. Zhang: None; H. Choi: Ani, 2, Horizon, 2, 5, LG,
2, Protalix, 2, Shanton, 2.

Figure 1. Calibration of the B-SAFE risk score model. Predicted vs. observed 10-year incidence of hydroxychloroquine retinopathy based on dec-
iles of predicted risk. Hosmer-Lemeshow statistic x2 =3.19, P =0.67. Q1 to Q10 refer to deciles of risk score.

Figure 2. Cumulative Incidence of HCQ Retinopathy According to Risk Score Groups. Risk scores were divided into 5-groups based on 10-year
retinopathy risk, ranging from <1% corresponding with scores 0-14, 1-5% corresponding with scores 15-21, >5-10% corresponding with scores
22-24, >10-20% corresponding with scores 25-27, and >20% corresponding with scores 28-33.
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Background/Purpose: Patients with endometriosis have a variety of autoimmune abnormalities. Our objective was to
investigate the risk of incident antiphospholipid syndrome (APS) in patients with endometriosis.

Methods: A retrospective cohort study was conducted using the US TriNetX (Cambridge, MA), a global federated health
research network that provides real-time electronic medical record datasets. Propensity score matching was performed to
adjust for demographic variables, comorbidities, and medication use. Cox proportional hazards models and subgroup anal-
yses were used to estimate hazard ratios (HRs) for APS. The Kaplan–Meier method was used to plot the cumulative inci-
dence curves. Subgroup analyses were also conducted, including age, obesity, and systemic lupus erythematosus (SLE).
A sensitive analysis stratified by surgery confirmed endometriosis was performed.

Results: We identified50,078 patients with endometriosis among 16,602,603 female adults (20-60y) patients in the data-
base. After propensity matching, 50,078 patients without endometriosis were analyzed for comparison. Compared to indi-
viduals without endometriosis, patients with endometriosis had a significantly higher risk of incident APS throughout the

Forest plot of subgroup analysis
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course of endometriosis (log rank test, p < 0.001). The HRs ranged from 1.82 (APS within 30 days to 1 year after index date,
95% confidence intervals [CI] 1.40–2.53) to 2.44 (APS within 30 days to any time after the index date, 95% CI 1.65–3.61). In
the subgroup analyses, an increased risk of APS was observed in all ages, white race, and subgroups without smoking,
obesity, asthma, inflammatory bowel disease, and SLE (HR range 1.85–2.84). Sensitivity analyses revealed that risk of
APS increased significantly in patients with surgery confirmed endometriosis, but not in patients without surgery confirmed
endometriosis.

Conclusion: Patients with endometriosis had a significantly higher risk (up to 284%) of APS. Our study provides strong evi-
dence for the screening of APS in patients with endometriosis.

Disclosure: Z. Chen: None; S. Wang: None; J. Wei: Abbvie, 2, 5, 6, Amgen, 5, AstraZeneca, 6, BMS, 2, 5, 6, Celgene,
2, Chugai, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 5, 6, Gilead, 5, GSK, 2, 5, Janssen, 2, 5, 6, Novartis, 2, 5, Pfizer, 2, 5, 6, Sanofi-
Aventis, 2, SUN pharma, 5, TSH Taiwan, 2, UCB pharma, 2, 5; S. Dai: None.
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Background/Purpose: The United States faces a critical shortage of rheumatology providers. This shortage is especially
dire in rural areas, such as Navajo Nation, where primary care providers (PCPs) are often in the position of managing their
patients’ rheumatologic conditions with little or no specialist support. Rheumatology training programs for front-line PCPs
are an important and under-utilized strategy to help address the workforce crisis. In 2021, the Rheumatology Access Expan-
sion (RAE) Initiative launched the Rheumatoid Arthritis (RA) ECHO, a remote 12-week training program to teach Navajo Area
PCPs about the diagnosis and management of RA. We successfully offered the RA ECHO curriculum three times on Navajo
Nation from 2021-2022. For our fourth cohort (spring 2023), we greatly expanded our target audience, inviting healthcare
workers serving American Indian communities all across the country. Here, we present data from the first four cohorts of
the RA ECHO, including the impact of the program on PCPs’ knowledge, confidence, and clinical behaviors related to the
diagnosis and management of RA.

Methods: Between September 2021 and April 2023, we offered the RA ECHO Curriculum four times ("cohorts 1-4"). PCPs
completed surveys before and after the course, including a RAmedical knowledge test, as well as questions about their self-
reported confidence in RA diagnosis and management on a Likert scale (1 = not at all confident, to 5 = extremely confident).
Beginning with cohort 3, we also included questions about participants’ self-reported changes in clinical behaviors related to
RA (for example, the frequency with which they perform a screening joint exam for tenderness and synovitis, or check hep-
atitis serologies prior to starting immunosuppression). Pooling data across the cohorts, we used paired t-tests to assess
mean changes in PCPs’ knowledge and confidence scores post-intervention.
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Results: In total, 93 healthcare providers participated in the RA ECHO. Participants in cohorts 1-3 were all from Navajo
Nation, while participants in cohort 4 came from 15 different states (Figure 1). Across all cohorts, paired pre- and post-
intervention scores were available for a total of 32 and 34 PCPs for the knowledge and confidence surveys, respectively.
Statistically significant improvements were observed in participants’ knowledge (test scores increased by 26%, 95% CI:
19%-33%) and confidence (1.08 points on the Likert scale, 95% CI: 0.75-1.41) (Figure 2). Additionally, 79% of respondents

Figure 1: Geographic locations of PCP participants, separated by cohort.

Figure 2: Changes in participants’ knowledge and confidence related to RA diagnosis and management (pooled data for cohorts 1-4).
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reported performing desirable clinical behaviors related to RA diagnosis and management "more frequently" or "much more
frequently" after completing the course (Figure 3).

Conclusion: Since 2021, the RAE Initiative has successfully trained 4 cohorts of PCPs through the RA ECHO Curriculum,
and we’ve expanded the reach of the program far beyond Navajo Nation. Participants improved their medical knowledge,
confidence, and self-reported frequency of desirable clinical behaviors related to the diagnosis and management of
RA. Future research will focus on the impact of the RA ECHO on patient outcomes. The RA ECHO can serve as a scalable
model for the development of similar programs in other communities with limited access to rheumatology providers.

Disclosure: J. Mandal: None; Z. Izadi: Bristol-Myers Squibb(BMS), 3; T. Carroway: None; G. Grant: None;
M. Margaretten: None; J. Yazdany: Astra Zeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2.
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Figure 3: Self-reported changes in the frequency of desirable clinical behaviors related to RA diagnosis and management, from participants in
cohorts 3 and 4.
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Background/Purpose: Despite recent progress in diagnosis and treatment of SLE minorities continue to bear the greater
burden of disease with disproportionately higher morbidity and mortality. Barriers to care include access to preventive and
specialty healthcare, economic resources, and health literacy. The goal of this study is to measure the impact and accept-
ability of a Lupus Patient Navigator Program (LPNP) providing interventions to reduce barriers to care for patients at high risk
of poor outcomes.

Methods: Self-identified minority patients with SLE ≥18 years old at Medical University of South Carolina or University of Ala-
bama were invited to participate if they were prescribed ≥1 immunosuppressant, and: 1) had ≥1 missed clinic or lab visit in
the past 6 months, or 2) nonadherence to medical therapy, or 3) newly diagnosed SLE. The LPNP is modeled after the
CDC STEPS to CARE toolkit. Participants had visits with the patient navigator (PN) every 3 months with monthly and as-

Figure 1. Participants in the LPNP requested multiple types of assistance from the PN during baseline visit. 56.9% patients asked for assistance, all
of which asked for assistance for themselves rather than for their spouse or family. 25.5% requested assistance with medications followed by the
other category, which included including help with appointment and medication reminders.

Table 1: There is a greater positive improvement in patient’s QoL in those that are unemployed/disabled compared to employed/student.
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needed check-ins by phone or email, with resources provided throughout the 12-month study duration. Patient-reported
questionnaires included Type of Assistance Requested, LupusPRO for quality of life (QoL), SLEDAI, and Patient Satisfaction
with Logistical Aspects of Navigation / Interpersonal Relationship with Navigator (PSN-L, PSN-I) Scales.

Results: 51 patients (96% female, 96% Black) with SLE completed at least 6-months, and 44 to date have completed
12-month assessments. Of the 51 patients, 90% were high school graduates, 86% had health insurance, 48% were unem-
ployed/disabled, 33% were currently employed. A wide range of types of PN assistance were requested (Figure 1), with
assistance with medications being most common at 25%. In addition, LupusPRO measures improved from baseline to
the 6-month visit in most QoL domains. Results demonstrated a greater positive improvement in patient’s QoL in those that
are unemployed/disabled compared to employed participants (Table 1). SLEDAI scores from baseline to 1 year also
improved from an average of 6.0 to 3.2 (Figure 2). Lastly, patients were satisfied with assistance received from the patient
navigator in areas such as receiving/interpreting medical information and obtaining resources as indicated in the PSN-L,
PSN-I Scales.

Conclusion: Implementation of a LPNP shows promise in addressing significant barriers to care for patients with SLE at
high risk for poor outcomes, with participants to date reporting improved QoL and high satisfaction with the PN.

Disclosure: S. Karim: None; G. Link: None; D. Wilson: None; J. Oates: None; G. Gilkeson: None; J. Singh: None;
D. Kamen: None.
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Figure 2. 42 patients at baseline visit completed SLEDAI questionnaires. SLEDAI scores from baseline to 1 year, visits are still ongoing. P-value
0.06 from baseline to 1 year.
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Background/Purpose: Ageism (stereotypes, prejudice or discrimination based on age) is highly prevalent and has been
linked to reduced lifespan, prolonged disability, and accelerated cognitive decline in older adults. Very little is known about
ageism within the field of rheumatology. The aim of this study is to understand ageism among rheumatology health care pro-
fessionals and to assess how ageism affects rheumatologic care.

Methods: An English language REDcap survey, distributed over social media and email, included Likert scaled, multiple-
response and free response questions related to the clinical care of older adults and the validated Expectations Regarding
Aging (ERA-12) scale where higher scores indicate reduced stereotypical beliefs regarding aging. Spearman’s rank correla-
tion coefficients were calculated for the ERA-12 scores and the responses to the other Likert questions to assess the effects
of ageism on self-reported rheumatologic care decisions.

Table 1: Demographics
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Table 2: What are some of the ways you treat older adults with rheumatic disease differently than younger adults (in general)?

Table 3: Likert scaled and yes/no questions with ERA-12 Spearman’s Rank Correlation Coefficients
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Results: Over 3 months, 183 surveys were completed by respondents around the world but predominantly in the US. The
survey respondent median age was between 45-64, 61% were women, 73% were white and 51% had been in practice for
>11 years (Table 1). Most respondents were physicians (79%), specializing in rheumatology (86%), and practicing in aca-
demic medicine (65%). The most challenging aspects of caring for older adults were reported to be multi-complexity
(90%), polypharmacy (79%), insufficient visit time (53%) and patient financial limitations (45%). The most frequently reported
differences in the care of older adults included reduced use of NSAIDs (83%) and decreased use of opioids (42%), with a
minority of providers reporting that they manage older and younger adults the same (18%) (Table 2). The median ERA-12
score was 36 out of 48 indicating that respondents on average disagreed with the stereotypes regarding aging but did not
strongly disagree. Table 3 shows higher ERA-12 scores (less ageist beliefs) were associated with greater enjoyment of the
care of older adults (p=0.0046) and awareness of the Geriatrics 5Ms (p=0.00063). Lower ERA-12 scores were associated
with believing that older adults are more demanding of attention (p=0.0034) and more concerned about the risks of medical
therapy (p=0.0046) than younger adults. Lower ERA-12 scores were also associated with a shift from disease modifying
therapy to symptom relief in older adults (p=0.00037).

Conclusion: Increased stereotypical thinking regarding aging is associated with self-reported changes to patient counsel-
ing, medical decision making, and perception of patient goals. This suggests that our biases regarding aging may affect
how we care for older patients. Knowledge of the Geriatrics 5Ms was correlated with increased ERA-12 scores suggesting
that increased awareness of aging principles may reduce these stereotypes and ultimately improve care for older adults. Fur-
ther studies to quantify the effects of ageism on patient care and to assess the patient perspective on ageism in rheumatol-
ogy are needed to identify interventions that can improve outcomes for this patient population.

Disclosure: A. Smith: None; P. Achanta: None; U. Makris: None.
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Background/Purpose: The prevalence of childhood-onset SLE (cSLE) differs by racial/ethnic group. Yet, the role of social
determinants of health (SDoH) in disease severity is not understood. We hypothesized that in an urban center with a large,
diverse catchment area, SDoH influence the severity of cSLE at diagnosis.

Methods: We completed an IRB-approved retrospective review of 136 children newly diagnosed with cSLE between
1/1/18-5/31/22 at Texas Children’s Hospital (TCH). We abstracted demographic, clinical severity characteristics (SLEDAI
at diagnosis, inpatient or ICU admission, CNS, CYC therapy) and SDoH variables such as State Area Deprivation Index
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(ADI; higher quartiles indicate greater deprivation), insurance status, distance to care, pollution burden, food accessibility,
and social work consultation. Statistical analyses performed in Stata v15.1 and ArcGIS Pro2.2.

Results: Mean age at diagnosis was 13.4 years + 3 SD, with 82.4% female, 52.9% Hispanic White (HW) and 25.7% non-
Hispanic Black (NHB). Fourteen patients (10.3%) were uninsured (UI) and 50% had Medicaid (M) or Children’s Health Insurance
Program (CHIP). Half were diagnosed during inpatient admission (14% in the ICU). Average SLEDAI at diagnosis was 12.5 + 7.1

Table 1. Patient and Social Characteristics (N=136)
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SD; 48.5% had SLEDAI >12 (severe disease). Average ADI (%) was 45.7 + 25.2 SD. Twenty-five percent lived in a census tract
with low-access to supermarkets. The median pollution burden score decile was 7 (IQR 5-9). Social work was consulted in
80.1% (Table 1).

SLEDAI scores were higher in NHB and Biracial (BR) patients at presentation (BR 17.1, NHB 14.8, HW 11.5, Asian (A) 10.6,
Non-Hispanic White (NHW) 8.5; P=0.01), Table 2. CNS involvement was highest among NHB children (NHB 17.1%, BR
10%, A 9.1%, HW 0%, NHW 0%; P=0.004). CYC was most often used in NHB and BR patients (NHB 25.7%, BR 20%, A
9.1%, HW 2.8%, NHW 0%; P=0.003). HW patients had the highest ADI (HW 54.3, NHW 42.7, BR 37.6, NHB 37.5, A
28.5; P=0.001) and live in lower food accessible neighborhoods (HW 35.7%, NHW 25%, NHB 11.4%, BR 11.1%, A
9.1%; P=0.035). NHWs travel further to TCH (NHW 99.3 miles, A 26.2, NHB 25.2, HW 24.1, BR 20.7; P< 0.001), live in less
polluted neighborhoods (burden score BR 8, HW 8, NHB 7, A 6, NHW 3; P=0.021), and were less likely to have a social work
consult (BR 100%, NHB 85.7%, HW 81.9%, A 63.6%, NHW 37.5%; P=0.01).

Table 2. Summary Statistics by Race/Ethnicity
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UI patients were most likely to be diagnosed on an inpatient floor and those with M had the highest proportion of ICU admis-
sions (Floor: UI 64.3%, M 33.8%, Private (P) 31.5%; ICU: M 19.1%, UI 14.3%, P 7.4%; P=0.034), Table 3. UI and M patients
had higher ADI (UI 57.4%, M 50.4%, P 36.8%; P=0.003), more social work consults (UI 100%, M 88.2%, P 64.8%; P=0.001)
and live in more polluted neighborhoods (burden score UI 8, M 8, P 6; P=0.041).

Table 3. Summary Statistics by Insurance Status
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Conclusion: In children with cSLE drawn from a large urban catchment area, we observed an impact of non-modifiable
(e.g., race/ethnicity) and modifiable (e.g, insurance status, access to care, food accessibility) factors on disease severity at
presentation. Next steps include geospatial mapping to identify high-risk neighborhoods with a discordant number of cSLE
patients, and targeting modifiable risk factors in these communities to improve patient experiences and outcomes.

Disclosure: E. Beil: None; E. Muscal: Sobi, 1, 11; A. Oluyomi: None; O. Rosales: None; D. Guffey: None;
M. DeGuzman: None; C. Yildirim-Toruner: None; A. Ramirez: None; E. Peckham-Gregory: None.
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Background/Purpose: Reporting of race and ethnicity as social constructs is critical to highlight equity and diversity of
study participants, with the knowledge that socio-economic factors can affect systemic lupus erythematosus (SLE) out-
comes1-3. Currently, reporting of race and ethnicity in rheumatology journals is not standardized. Studies often report major-
ity White populations without discussing racial disparities or how inequities lead to worse outcomes4. Recent guidance on
reporting of race and ethnicity by JAMA highlights the importance of specifying who identified participant race and ethnicity,
including the federal Office of Management and Budget (OMB) minimum categories (American Indian or Alaska Native,
Asian, Black, or African American, Native Hawaiian or Other Pacific Islander, and White), and reasons for assessing race.
Reviewing current reporting practices on race and ethnicity in rheumatology journals is essential to potentially identify areas
of improvement, especially in SLE which has high proportions of racial and ethnic disparities5. Here, we assess the reporting
of race and ethnicity in recent high-impact rheumatology publications on SLE research to analyze for adherence to these
reporting recommendations.

Methods: Using the Scimago Journal & Country Rank, we identified Annals of Rheumatic Diseases and Arthritis and Rheu-
matology as the two highest-ranked rheumatology journals according to the Scimago Journal Rank. We identified all studies
involving human subject data published between January 2020 – December 2022 with at least one author based in the
U.S. using the following search terms to identify our publications: systemic lupus erythematosus (Libman sacks or
Libman-sacks), (lupus or lupovisceritis or erythematodes visceralis or SLE), (United Status or USA), "2020", "2021",
"2022". Manuscripts were excluded if they did not involve human subjects. A single researcher (I.E.) reviewed all studies
on reporting of race, ethnicity, and various other socioeconomic variables.

Results: A total of 103 articles met our inclusion criteria and six studies were excluded. There were 24 prospective cohort
studies, 22 retrospective cohort/case-control studies, 20 randomized control trials, 5 cross-sectional studies, 22 laboratory
studies with patient samples, 9 genomic analyses using patient sequences, and one machine learning study using patient
data. Among included studies, 96 (93%) included any demographic data, 70 (68%) reported race, 59 (57%) reported ethnic-
ity. Of those that reported race, 56 (80%) had majority White participants and only 4 studies met OMB minimum reporting
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criteria for race. Only 13 studies (13%) mentioned that racial and ethnic categories were patient-reported. Additionally, we
observed that 24 studies included any comorbidities and 16 studies included various other SES factors.

Conclusion: Reporting of race and ethnicity is not standardized across SLE research in high-impact rheumatology journals,
and the majority of publications are not meeting the JAMA guidelines for reporting race and ethnicity.

Disclosure: I. Eroglu: None; H. Baker: None; M. Felix: None; L. Suter: Centers for Medicare Medicaid Services,
12, Salary support from unrelated CMS ontract, unrelated NIH grant to Elena Losina/BWH, 1.
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Background/Purpose: Racial disparities and hospital-level variation in pediatric SLE (pSLE) outcomes are well
described, but it is not known how the racial and ethnic composition of the populations hospitals serve contributes
to these disparities. Using de-identified data, we evaluated whether hospital minority composition, a measure of health
care segregation, or metropolitan statistical area (MSA)-level racial or ethnic segregation modify racial disparities in
pSLE outcomes.

Methods: We linked data from the Pediatric Health Information System (2006–2021) for patients 5-26 years old hospi-
talized for SLE to MSA-level 2020 U.S. Census and American Community Survey data. Primary outcomes assessed at
the patient level were intensive care unit (ICU) stays and adverse renal outcomes (end stage renal disease, dialysis, or
transplant). Hospital Black racial composition and Hispanic ethnic composition were based on % of all admissions (any
indication) reported by each hospital. MSA segregation was measured by census-derived Dissimilarity Index (DI) for
Black/Non-Hispanic White (NHW) or Hispanic/Non-Hispanic segregation, reflecting evenness of spatial distribution of
two groups across census tracts within an MSA. We compared indices using mixed effects logistic models with
hospital-level random effects, adjusted for calendar period, sociodemographics, severity indicators, and hospital vol-
ume. We stratified hospitals by above or below the median for Black or Hispanic composition and by high or low
Black/NHW segregation.

Results: Of 8125 patients (at 47 hospitals), 2293 (28%) ever required ICU care and 698 (9%) had an adverse renal outcome
(Table 1). Higher hospital Hispanic composition, but not Black racial composition, associated with lower overall odds of ICU
stay (OR 0.99 [0.986-0.996] per % increase). Significant Black vs. NHW disparity in ICU care was observed only at hospitals
with high Black racial composition, whereas Hispanic vs. NHW disparities in ICU stay did not differ by hospital Hispanic com-
position (Fig 1).
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Similarly, the magnitude of Black vs. NHW disparity in renal outcomes was larger at hospitals with high Black racial compo-
sition (OR 2.0 [1.4-2.8] vs. 1.7 [1.1-2.4]). Moreover, disparities in renal outcomes for Hispanic White vs. NHW children were
only observed at hospitals with high Black racial composition (Fig 2A). We observed the opposite for Hispanic composition,
where Hispanic White, Asian, and American Indian/Other vs. NHW disparities were only apparent at hospitals with low His-
panic composition (Fig 2B).

MSA-level DI was not significantly associated with either outcome. Black vs. NHW disparities did not differ by high (DI >0.6)
vs. low MSA Black/NHW segregation (Fig 1C, 2C). No MSAs met criteria for high Hispanic/Non-Hispanic segregation.
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Conclusion: Racial disparities in pSLE outcomes are magnified at hospitals serving a greater proportion of Black patients,
which may reflect negative effects of health care segregation and inequitable hospital resources. Metropolitan level mea-
sures of segregation explain little variance in hospital outcomes, therefore linkages to small geographic units must be
included in health care databases to understand local factors that contribute to poor outcomes.
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Background/Purpose: Myositis is a heterogeneous family of diseases including dermatomyositis (DM), immune-mediated
necrotizing myopathy (IMNM), antisynthetase syndrome (AS), and inclusion body myositis (IBM). Myositis-specific autoanti-
bodies define different subtypes of myositis. For example, patients with anti-Mi2 autoantibodies targeting the CHD4/NuRD
complex (a transcriptional repressor) have more severe muscle disease than other DM patients. This study aimed to define
the transcriptional profile of muscle biopsies from anti-Mi2-positive DM patients.

Methods: RNA sequencing was performed on muscle biopsies (n=171) from patients with anti-Mi2-positive DM (n=18),
DM without anti-Mi2 autoantibodies (n=32), AS (n=18), IMNM (n=54), and IBM (n=16) as well as 33 normal muscle
biopsies. Genes specifically upregulated in anti-Mi2-positive DM were identified. Muscle biopsies were stained for
human immunoglobulin and protein products corresponding to genes specifically upregulated in anti-Mi2-positive mus-
cle biopsies.

Results: A set of 135 genes, including SCRT1 and MADCAM, was specifically overexpressed in anti-Mi2-positive DM
muscle. This set was enriched for CHD4/NuRD-regulated genes and included genes that are not otherwise expressed
in skeletal muscle. The expression levels of these genes correlated with anti-Mi2 autoantibody titers, markers of dis-
ease activity, and with the other members of the gene set. In anti-Mi2-positive muscle biopsies, immunoglobulin was
localized to the nucleus, MADCAM protein was present in the cytoplasm of perifascicular fibers, and SCRT1 protein
was localized to myofiber nuclei.

Conclusion: Based on these findings, we hypothesize that anti-Mi2 autoantibodies could exert a pathogenic effect by enter-
ing damaged myofibers, inhibiting the CHD4/NuRD complex, and subsequently derepressing the unique set of genes
defined in this study.
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Figure 1. The most differentially overexpressed genes in anti-Mi2 dermatomyositis muscle compared to all the other muscle biopsies included in
the study (histologically normal muscle biopsies [NT], non-anti-Mi2 dermatomyositis [DM], antisynthetase syndrome [AS], immune-mediated nec-
rotizing myositis [IMNM], and inclusion body myositis [IBM]).
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Figure 2. Normalized expression (z-score) of the specifically overexpressed genes in patients with anti-Mi2-positive dermatomyositis
(DM) compared with non-Mi2-positive DM.

Figure 3. Correlation of the most differentially specifically overexpressed genes in patients with anti-Mi2-positive dermatomyositis and: titer of anti-
Mi2 autoantibodies by ELISA (Mi2t), type 1 interferon-inducible genes (ISG15, MX1), type 2 interferon-inducible genes (GBP2, IFI30), T-cell
markers (CD3E, CD4, CD8), macrophages (CD14, CD68), markers of muscle differentiation (NCAM1, MYOG, PAX7, MYH3, MYH8), and structural
mature muscle proteins (ACTA1, MYH1, MYH2).
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Background/Purpose: Dermatomyositis (DM) and inclusion body myositis (IBM) are characterized by muscle weakness
and inflammation, with emerging evidence of mitochondrial and neutrophil involvement. Prior work from our group has dem-
onstrated the important role of mitochondrial-derived danger-associated molecular patterns to promote neutrophil activa-
tion in inflammatory conditions. In the current study, we aimed to investigate whether patients with myopathies had
elevated levels of extracellular mitochondrial biomarkers promoting neutrophil-mediated inflammation.

Methods: Plasma samples were obtained from patients with inclusion body myositis (IBM, n=46), dermatomyositis (DM,
n=40), and healthy individuals (HC, n=40) from Karolinska Institutet, Stockholm, Sweden; Johns Hopkins, Baltimore, USA;
and University of Washington, Seattle, USA. DM patients were further categorized based on the presence of autoantibodies
towards MDA5 (n= 19) and TIF1-gamma (n=21). Plasma levels of neutrophil-derived calprotectin and neutrophil elastase
(NE)-DNA complexes, as well as mitochondrial-derived GDF-15, and N-formyl methionine (fMET), which are valuable indica-
tors of potential mitochondrial driven-pathological processes, cellular stress, and/or tissue damage, were measured using
ELISA. Statistical analysis was performed using GraphPad Prism 9.4.0.

Results: Calprotectin levels were significantly elevated in DM patients, with the highest concentrations observed in those
with MDA5 subtype (Figure 1A). Patients with IBM had similar levels of calprotectin as compared to HC. In contrast, levels
of neutrophil extracellular traps, NETs (NE-DNA), were elevated in both DM and IBM patients, as compared to HC
(Figure 1B). Both IBM and DM patients exhibited higher levels of mitochondrial-derived fMET and GDF-15 as compared
to HC (Figures 1C and D), supporting a role for mitochondrial dysfunction and extrusion in these myopathies. Levels of
GDF-15 and fMET were strongly correlated in DM but surprisingly no association was found in IBM (Figures 2A and B).
Of note, consistent with other inflammatory conditions, levels of mitochondrial-derived fMET correlated strongly with neutro-
phil activation marker calprotectin in both IBM and DM (Figures 2C and D) suggesting that similar mechanisms,
e.g. activation of neutrophils through fMET receptor FPR1, may operate in these subgroups of myopathies.
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Figure 2. DM and IBM correlations between neutrophil and mitochondrial biomarkers Correlations between GDF-15 and fMET in A) DM and B) IBM
patients. Correlations between calprotectin and fMET in C) DM and D) IBM patients. Spearman’s correlation coefficient test.

Figure 1. Neutrophil and mitochondrial biomarkers in IBM and DM. Levels of A) Calprotectin, B) NE-DNA, C) fMET, and D) GDF-15 in patients with
Inclusion Body Myositis (IBM), Dermatomyositis (DM), and Healthy Controls (HC). DM patients were subdivided into MDA5 (n=19) and TIF-1
gamma (n=21) subgroups. Mann-Whitney U test was used for statistical analyses.
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Conclusion: Our findings reveal distinct biomarker profiles in DM and IBM, highlighting the potential roles of mitochondria
and neutrophils in myopathies. The differences and similarities observed between the subgroups suggest that calprotectin
and NETs may play distinct roles in DM and IBM, while elevated levels of mitochondrial-derived fMET and GDF-15 indicate
the potential involvement of mitochondrial dysfunction suggesting a common pathological mechanism. Further studies are
warranted to determine the role of mitochondria and neutrophils in disease pathogenesis, as well as their clinical implications
in monitoring disease activity.
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1, Roche, 11, Xencor, 6;C. Lood: Amytryx, 5, Boehringer-Ingelheim, 5, Bristol-Myers Squibb(BMS), 5, Citryll, 2, Eli Lilly,
5, Gilead, 5, Horizon Therapeutics, 5, Pfizer, 5, Redd Pharma, 5, 11.
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Background/Purpose: Antisynthetase syndrome (ASS) can be very severe affecting the lungs, the skin and the joints next
to the muscles. ASS can take a refractory life-threatening course, necessitating the development of new treatment strate-
gies. We recently reported the first case of successful rescue therapy of ASS with CD19-targeted CAR-T-cells [1]. Herein,
we present efficacy and safety data for the first three patients with refractory ASS treated with autologous CD19 CAR-T-
cells. The objective of this study was to test whether administration of CD19 CAR-T-cells is tolerable and effective in patients
with severe refractory ASS.

Methods: Autologous CD19 CAR-T-cells were prepared and given as described previously [1,2,3]. All immunosuppressive
treatments were stopped before CD19 CAR-T-cell administration. Tolerability was assessed by monitoring for Cytokine-
Release Syndrome (CRS) and Immune-related effector Cell Neurotoxicity Syndrome (ICANS). Efficacy was assessed by
CK levels, good response according 2016 ACR/EULAR total improvement score (TIS), imaging of muscles and lungs and
successful cessation of all immunosuppressive treatments including glucocorticoids.
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Results: Three ASS patients were treated with CD19 CAR-T-cells (table 1). All patients presented with active myositis and
elevated CK levels. Patient 1 showed involvement of the muscles, skin and lungs, patient 2 showed involvement of muscles,
skin, joints and lungs, patient 3 showed involvement of muscles and lungs. All patients did not respond to a minimum of 5 dif-
ferent immunosuppressive treatments (table 1). CAR-T-cell treatment was well-tolerated. Mild CRS (grade I) was observed
in the first two patients. Patient 3 showed signs off increased O2 requirement (temporarily 10l/min by mask), chills and fever
(39.0�C) defined as CRS grade II. All patients were treated with tocilizumab and CRS resolved quickly. Patient 2 had signs of
mild self-limited ICANS (grade I discrete ataxia for a few days) two weeks after CAR-T treatment. Expansion of CAR-T-cells
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paralleled with the complete depletion of circulating B cells. The first two patients experienced normalization of CK levels
(patient 1: CK+150 days: 70 U/l, patient 2: CK+150 days: 99 U/l), major clinical improvement according to the 2016 TIS
and could stop all immunosuppressive therapy. Follow-up CT scans of the lung done in patient 1 showed resolution of alve-
olar inflammation. Follow-up MRI of patient 1 and 2 revealed abrogation of inflammatory changes in the thigh muscles and
hamstrings. At the latest follow up (365days and 150days) both patients were in drug-free remission, while patient 3 awaits
follow up assessment.

Conclusion: Taken together, these data suggest that CD19 CAR-T-cell therapy provides a possibility to intercept with
severe ASS leading to drug-free remission and resolution of muscle and lung inflammation.

Disclosure: J. Taubmann: None; J. Knitza: None; F. Müller: AbbVie, 6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb,
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I. Minnopoulou: None; R. Gary: None; S. kretschmann: None; A. Mackensen: BioNTech, 1, Bristol-Myers
Squibb(BMS), 1, KITE/Gilead, 1, 6, Kyverna, 5, Miltenyi Biotech, 5; G. Schett: None.

Abstract Number: 2464

B Cells in Anti-tRNA Synthetase Syndrome Patients Show an Activated,
Interferon Responsive Signature

Erin Wilfong1, Leslie Crofford2 and Rachel Bonami1, 1Vanderbilt University Medical Center, Nashville, TN, 2Vanderbilt
University Medical Center, Melbourne, AR

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science I
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Autoantibodies directed against various tRNA synthetases defines the anti-tRNA synthetase syn-
drome (ARS). While it is unclear if the autoantibodies are directly pathogenic, the efficacy of rituximab in ARS implies that B
cell dysregulation is critical in disease pathogenesis. We investigate how B cell transcriptomics varies in patients with active
ARS versus healthy controls (HCs).

Methods: Ten patients with active ARS and HCs were identified from the MYSTIC cohort (VUMC IRB 141415). We thawed
cryopreserved peripheral blood mononuclear cells (PBMCs) and isolated live CD19+ B cells using fluorescence activated
cytometry sorting. Single cell RNA-Seq was performed using the 10X chromium platform with a target depth of 50,000
reads/cell. Data were de-multiplexed and processed using the CellRanger pipeline, and single-cell analysis was performed
using Seurat v4.0.0. Immunoglobulin, MHC, and Y-chromosome genes were removed to prevent them driving transcription-
ally defined clusters. B cell subset identities were assigned to clusters based on prior literature transcriptional profiles. Differ-
ential gene expression analysis comparing was performed in Seurat, subjected to GSEA pathway analysis, and visualized
with CytoScape.

Results: Table 1 shows baseline participant characteristics. Eleven unique transcriptional clusters were identified and col-
lapsed into five B cell subsets (transitional, naïve, activated, memory, plasmablast (Fig. 1A)) for downstream analysis based
on isotype switching and gene expression (Fig. 1B-C). Initial visual examination of Jo-1 ARS, non-Jo-1 ARS, and healthy
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control groups on UMAP plots suggested potential B cell subset skewing across participant groups (Fig. 1D). Jo-1 ARS
patients showed an increase in naïve B cells, Non-Jo-1-ARS patients had increased activated B cells, and both ARS patient
groups tended to have a lower frequency of memory B cells than HCs (Fig. 1F). Results of the GSEA analysis are shown in
Fig. 2. Notably, the gene ontology term "defense response to symbiont," which contains the interferon genes IFI6, IFI44L,
IFITM1, IFITM2, IRF7, ISG20, MX2, STAT1, was the most overrepresented term for transitional (FDR p=0.009) and activated
(FDR p< 0.001) subsets. The Reactome term "Eph-ephrin signaling," which contains the critical B cell activation/migration
genes ACTB, AP2M1, CDC42, CFL1, RAC1, and RHOA, was the most overrepresented term for memory cells (FDR p=0.01).

4887



Conclusion: B cell subset frequencies are skewed in ARS compared to HCs. ARS patients have altered B cell and interferon
signaling compared to healthy controls. Future work will dissect how ARS B cell activation differs from normal immune
responses.

Disclosure: E. Wilfong: Boehringer-Ingelheim, 1, 5, 6, Cabaletta Bio, 1; L. Crofford: None; R. Bonami: Argenx, 5.
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Background/Purpose: Anti-histidyl-tRNA synthetase syndrome (Jo-1 ARS) is defined by the presence of autoantibodies
against histidyl tRNA synthetase (Jo-1). Clinically, Jo-1 ARS can involve multiple tissues including muscle, lung, skin, and
joints. Previously, we identified that Jo-1 binding B cells show skewing towards specific phenotypic subsets in the peripheral
blood of Jo-1 ARS patients, but the mechanisms that promote B cell recognition of Jo-1 autoantigen are unknown.
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Methods: Five patients with active anti-Jo-1 ARS were identified from the Vanderbilt MYSTIC cohort (VUMC IRB
141415). We isolated live CD19+ B cells from cryopreserved peripheral blood mononuclear cells (PBMCs) using fluores-
cence activated cytometry sorting. Five-thousand cells were targeted for sequencing per sample. Single cell RNA-Seq,
V(D)J sequencing, and Cite-Seq were performed using the 10X Chromium platform (5’-RNA, V(D)J, and CITE-Seq) de-
multiplexed and processed using the CellRanger pipeline and analyzed with Seurat v4.0.0. V(D)J gene identities and %
somatic hypermutation were determined for B cell receptors (BCR) using IMGT/HighV-QUEST. Seurat was used to merge
these outputs with RNA-seq and CITE-seq data to enable integrated analysis of BCRs with transcriptomic and phenotypic
profiling. Clonally expanded BCRs were identified and recombinantly expressed as monoclonal antibodies. Total IgG,
Jo-1, LPS, dsDNA, and insulin binding were measured by ELISA.

Results: Five B cell subsets (transitional, naïve, activated, memory, plasmablast) were assigned based on isotype switching
and gene expression (Fig. 1A-B). We identified 21 expanded clonotypes (defined as n ³ 3 per donor) amongst the five
donors (Fig. 1C). Clonally expanded cells were CD27+ and CD21lo (Fig. 2) and were primarily IgM+ (non-class-switched)
(Fig. 3A). Somatic hypermutation was highly variable and ranged from germline to very high (25%) (Fig. 3B). Recombinant
expression of clonally expanded BCRs as IgG1 antibodies and ELISA binding studies revealed that 5/21 (24%) bound Jo-
1. All Jo-1 binding clones exhibited some binding of dsDNA, LPS, or insulin, confirming polyreactivity. Multiple Jo-1 binding
B cells expressed the VH4-34 heavy chain gene, which has been previously associated with autoimmunity.

Figure 1. Transcriptionally defined memory B cell subsets and clonally expanded cells are identified in ARS patients. The 10X Genomics single-cell
platform was used to perform transcriptomic (RNA-seq) profiling of purified B lymphocytes isolated from n=5 Jo-1 ARS patients, n=5 non-Jo-1
ARS patients, and n=5 healthy donors (age and sex-matched). A) Transcriptionally defined clusters and B) selected gene expression were identi-
fied using Seurat. C) Integrated Seurat/IMGT/HighV-QUEST analysis identified clonally expanded B cells (teal) through single-cell immune reper-
toire profiling (BCR-seq) in Jo-1 ARS (left) and healthy donors (right).
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Conclusion: Clonally expanded B cells in patients with Jo-1 ARS are enriched for anti-Jo1 B cells, which display an
autoreactive-prone (CD21lo) memory phenotype. Somatic hypermutation analysis shows that germline recognition of Jo-1
autoantigen is possible, and that Jo-1-binding B cells can undergo extensive somatic hypermutation. Future studies will
be required to determine if somatic hypermutation is associated with affinity maturation of Jo-1-binding B cells, and presum-
ably enhanced pathogenicity.

Figure 2. Clonally expanded B cells isolated from Jo-1 ARS patients exhibit an autoreactive-prone memory (CD21lo CD27+) phenotype. CITE-seq
was used to measure A) CD21 and B) CD27 expression in total B cells (top panels) or clonally expanded B cells (bottom panels) in Jo-1 ARS or
healthy donors. Heatmaps indicate expression levels.
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Background/Purpose: The strong clinical association between the anti-MDA5 autoantibodies and the development of
severe lung disease in patients with dermatomyositis (DM) suggests an active role for the autoantibodies in the pathogene-
sis. The MDA5-specific autoreactive immune cells are understudied and it remains unclear if (and how) the autoantibodies
contribute to the pathogenesis.

Figure 3. Clonally expanded B cells isolated from Jo-1 ARS patients underwent limited class switching and ranged from minimally to highly
mutated BCRs. Integrated Seurat/IMGT/HighV-QUEST analysis of single-cell RNA-seq/BCR-seq data identified clonally expanded B cells from
Jo-1 ARS patients (left) or total cells (right). A) isotype and B) percent variable heavy chain (VH) gene somatic hypermutation is shown. Heatmap
indicates % somatic hypermutation.
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We aimed to get insight in the repertoire of the antigen-specific autoreactive B cells from patients with anti-MDA5(+) DM and
confirm their antigen-specificity by producing anti-MDA5 monoclonal autoantibodies (mAb).

Methods: Circulating lymphocytes were available from MDA5(+) patients (n=3) at Karolinska Institutet (Sweden). All patients
satisfy the EULAR/ACR IIM classification criteria. B cells were enriched using a negative selection kit and stained with a live/
dead dye, with Streptavidin (SA)-PE-DL755 decoy probe to label non-specific B cells and with MDA5- SA-PE to label
MDA5-specific B cells. Other B cell markers included CD19, IgD, CD27 and CD38. Single MDA5-SA-PE(+) B cells were
index sorted using Influx (BD Bioscience) and recombinant mAbs were generated from the B cell receptor sequences as
described previously and expressed as IgG1. Quality controls included SDS-PAGE, ELISA, and size-exclusion chromatog-
raphy. Unspecific autoreactivity was assessed in a soluble membrane protein polyreactivity assay. MDA5-specificity of the
produced mAbs was evaluated with ELISA and Western Blot. Apparent affinity was determined using a competition ELISA.

Results: Out of 234 MDA5(+)B cells sorted, 23 paired heavy and light chain sequences were selected to be expressed
whereof 9 were originally IgGs, 3 IgAs and 11 IgMs. Two out of 23 mAbs were highly reactive towards the MDA5 protein
in ELISA. The sequences originated from IgG-producing switched memory B cells (CD19+CD27loIgD-CD38+) and con-
tained a low number of heavy and light variable region somatic hypermutations (SHM, 4 and 1 resp.). ELISA moreover
showed that both mAbs specifically recognize the Hel2i domain of the MDA5 protein, but they differ in apparent affinity.
Notably, one clone displayed sub-nanomolar apparent affinity, despite low SHM. The patient from whom the mAbs origi-
nated showed radiographic signs of ILD, had skin involvement and was lymphopenic.

Conclusion: We successfully cloned anti-MDA5 mAbs from two different B cell receptor sequences from an MDA5(+)
patient with DM. Both mAbs specifically recognize the Hel2i domain of the MDA5 protein, but with different apparent affinity.
These results are in line with previous findings, where we found the helicase domains to be the main immunogenic domains
in 30MDA5(+) serum samples. Therefore we hypothesize the anti-MDA5 autoantibodies potentially compete with the natural
ligand of the MDA5 protein and interfere with the canonical function of MDA5 as a sensor of viral RNA. The successful pro-
duction of anti-MDA5 mAbs allows us to further investigate this hypothesis, starting with setting up an in vitro competition
assay to assess if the presence of anti-MDA5 mAbs can affect the downstream MDA5-signalling in lung fibroblasts.

Disclosure: E. Van Gompel: None; R. Stålesen: None; C. Grönwall: None; A. van Vollenhoven: None; L. Israelsson:
None; I. Lundberg: Argenx, 6, Astra-Zeneca, 5, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 1, Corbus Phar-
maceutical, 6, EMD Serono Research & Development Institute, 6, Janssen, 6, Kezar, 6, Novartis, 11, Octapharma,
6, Orphazyme, 6, Pfizer, 1, Roche, 11, Xencor, 6; V. Malmström: Eli Lilly, 1, Janssen, 5, ONO, 1, Pfizer, 5;
K. Chemin: Janssen, 5; V. Joshua: None.
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SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Osteoarthritis II: Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Osteoarthritis (OA) remains the most common cause of joint pain and disability with age, and to
date, effective treatments to reduce pain and slow disease progression remain elusive. Nonpharmacologic therapies, includ-
ing physical therapy and walking, are reported to be effective in reducing knee pain and maintaining function in subjects with
knee OA (KOA). Deep phenotyping of the thigh muscle was performed in older adults from the Study of Muscle, Mobility, and
Aging (SOMMA) with the goal of determining the relationship between measures of muscle health and KOA in older adults.

Methods: Men and women aged >70 yrs. recruited from two study sites (University of Pittsburgh and Wake Forest Univer-
sity) based on their ability to walk 1/4 mile at >= 0.6m/s and perform study related activities. Muscle mass and composition
were assessed by MRI of the thigh, and D3Cr muscle mass by D3-creatine dilution. Knee extensor leg power was assessed
using a Keiser exercise machine. Muscle mitochondrial energetics were assessed by P31 MRS (ATPmax) and high resolution
respirometry of permeabilized myofibers collected from a muscle biopsy of the vastus lateralis (Oxidative phosphorylation,
OXPHOS). At one-year post-enrollment, knee x-rays and standardized knee pain assessments were completed, and knee
OA was defined by Kellgren and Lawrence (KL) grade >= 2. Participants were grouped NoKOA, NoPain; NoKOA, Pain;
KOA, NoPain, and KOA, Pain. Differences between groups were assessed by ANOVA with parametric post-hoc tests and
associations between participants with knee OA and muscle variables were analyzed by linear regression adjusted for
age, gender, study site/technician, and race.
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Results: This analysis was performed on 658 SOMMA participants who had knee x-rays obtained, with a mean age of 76.1
yrs. Subjects with KOA tended to be older, with more anterior intramuscular fat, lower knee extension leg power and lower
mitochondrial energetics (Table 1). After adjustment for age, gender, race, BMI and study site, KOA with and without pain
groups showed lower % functional muscle mass by D3Cr enrichment, lower knee extensor leg power, and greater anterior
thigh intramuscular fat compared to the NoKOA, NoPain group (Table 2). No significant differences between groups were
observed for the muscle mitochondrial energetics measures.

Conclusion: Older adults with KOA, with and without knee pain, have lower D3Cr muscle mass, lower knee extension leg
power, similar mitochondrial function, and higher amounts of intramuscular fat than those without knee OA and without pain.
The association of KOA with increased intramuscular fat is now under investigation.

Disclosure: G. Distefano: None; D. Evans: None; P. Cawthon: None; J. Lynch: None; T. Link: None; P. Kramer:
None; S. Harrison: None; B. Goodpaster: None; J. Cauley: None; T. Mau: None; P. Coen: None; L. Sparks: None;
N. Lane: None.
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Background/Purpose: Since gut microbiome dysbiosis can cause inflammatory disorders by affecting host metabolism,
we postulate that the gut microbiome and related metabolites could play a role in the pathogenesis of hand osteoarthritis.
We characterised gut microbiome-related metabolites in people with symptomatic hand OA (SHOA) in two independent
cohorts.

Methods: Using data collected from a large-sample community-based observational study (discovery cohort) (n=1,359),
the Xiangya OA (XO) Study, we first performed shotgun metagenomic sequencing of stool samples for gut microbial func-
tion. We then performed targeted metabolomics analysis of plasma samples for metabolites related to altered microbial
function in SHOA and compared the metabolites between participants with and those without SHOA. We also applied a
multi-omics analysis approach to examine the associations between SHOA-related microbial function and SHOA-related
plasma metabolites. Finally, we then replicated the findings from the XO Study among 71 SHOA patients and 71 age
(±1 year), sex and BMI (±2 kg/m2) matched controls (validation cohort) (Figure 1).
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Figure 1. Summary of the present study. SHOA, symptomatic hand osteoarthritis; KEGG, Kyoto Encyclopedia of Genes and Genomes.

Figure 2. Associations of plasma tryptophan metabolites with SHOA in the discovery cohort. (A) Principal Component Analysis (PCA) plot com-
pared the composition of plasma tryptophan metabolites between participants with SHOA and those without SHOA. Associations of ratios of tryp-
tophan metabolites concentration in their related pathway (B) and individual plasma tryptophan metabolites (C) with SHOA adjusting for age, sex,
body mass index, smoking status, alcohol consumption, and frequency of dietary intake of meat/eggs, dairy, and vegetables. Significant ratios are
marked with red stars. SHOA, symptomatic hand osteoarthritis; TRP, tryptophan; KYN, kynurenine; ILA, indole-3-lactic acid; 3-HAA,
3-hydroxyanthranilic acid; 5-HIAA, 5-hydroxyindoleacetic acid; 5-HTOL, 5-hydroxytryptophol; 3-HK; 3-hydroxykynurenine; 5-HT, serotonin;
5-HTP, L-5-hydroxytryptophan; 5-MeIAA; 5-methoxy-3-indoleacetic acid; AA, anthranilic acid; IA; indole acrylic acid; IAA, indole-3-acetic acid;
IAA-Asp, indole-3-acetyl-aspartate; IAM, indole-3-acetamide; IAN, indole-3-acetonitrile; ICA, indole-3-carboxaldehyde; IE, indole ethanol/trypto-
phol; IGA, 3-indoleglyoxylic acid; IPA, 3-indolepropionic acid; IS, indoxylsulfate; KYNA, kynurenic acid; NA, nicotinic acid; NAS, N-acetyl-
5-hydroxytryptamine; Xa, xanthurenic acid.
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Figure 3. Correlations of microbial species to the microbial modules, and correlations of microbial modules to the tryptophan metabolites. The San-
key plot shows the significant correlations of classified microbial species with KEGG modules and KEGG modules with differential tryptophan
metabolites. Shown are microbial species (left), KEGG modules (middle), and plasma tryptophan metabolites (right). The curved lines connecting
the panels indicate the correlations, with colors corresponding to different modules. ILA, indole-3-lactic acid; 5-HIAA, 5-hydroxyindoleacetic acid;
3-HAA, 3-hydroxyanthranilic acid; 5-HTOL, 5-hydroxytryptophol.
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Results: In the discovery cohort, compared with those without SHOA (n=70), participants with SHOA had significantly
altered microbial functions related to tryptophan metabolism. Then we measured the plasma tryptophan metabolites and
found that participants with SHOA had higher levels of 5-hydroxytryptophol and 5-hydroxyindoleacetic acid, but lower levels
of indole-3-lactic acid (ILA), 3-hydroxyanthranilic acid and skatole (Figure 2). The multivariable-adjusted odd ratios of SHOA
per one log10 unit increase for 5-HIAA, 5-HTOL, ILA, skatole, and 3-HAA were 8.97 (95% CI: 2.37 to 33.98), 3.44 (95% CI:
1.44 to 8.18), 0.19 (95% CI: 0.04 to 0.99), 0.51 (95% CI: 0.28 to 0.90) and 0.36 (95% CI: 0.19 to 0.70), respectively. More-
over, the multi-omics analysis suggested that the lower level of ILA in SHOA was related to the microbial function of trypto-
phan biosynthesis, which was further correlated with the microbiome species Bacteroides A mediterraneensis (Figure 3).
Finally, we verified the associations between plasma tryptophan metabolites and SHOA in the validation cohort. Consistent
with the findings in the discovery cohort, we observed a lower level of the ILA in the SHOA group compared with controls,
with the multivariable adjusted ORs of SHOA per one log10 unit increase for ILA being 0.03 (95% CI: 0.002 to 0.46).

Conclusion: Alterations of the microbial function of tryptophan biosynthesis and tryptophan metabolites, especially lower
levels of ILA, are associated with SHOA. Our novel findings suggest potential pathways and targets for further treatment
of SHOA.

Disclosure: J. Wei: None; Z. Yang: None; J. Li: None; Y. Zhang: None;W. Zhang: None;M. Doherty: None; T. Yang:
None; Y. Yang: None; H. Li: None; Y. Wang: None; Z. Wu: None; C. Li: None; G. Lei: None; C. Zeng: None.
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Background/Purpose: Previous studies have found that obesity is a risk factor for hand osteoarthritis (OA), but most have
been cross-sectional studies and thus causality is uncertain. Longitudinal studies are instead needed to explore the associ-
ation between obesity-related characteristics, including fat deposition/distribution and hand OA. The present study exam-
ined the association between changes in body composition measurements and the radiographic progression of hand OA
in a longitudinal cohort.

Methods: In the Dong-gu Study population, 1,277 patients had hand radiographs at baseline and at the 4-year follow-up.
X-rays of the hand joints were scored using a semi-quantitative grading method. Body composition was simultaneously
measured in a bioelectrical impedance analysis using an InBody 520 analyzer. The relationship between changes in body
composition measurements and the radiographic progression of hand OA was assessed in a multiple linear regression
analysis.

4897



Results: Total hand joint scores increased from 16.3 ± 5.74 at baseline to 18.8 ± 8.11 at year 4 (P < 0.001). Changes of
body mass index, hip circumference (HC), waist-to-hip circumference (WHC), and fat mass were significantly associated
with changes in the total hand joint scores (P = 0.012, P < 0.001, P = 0.017, P = 0.008, respectively). HC and WHC were
significantly associated with radiographic progression of the hand joints, after adjusting for age, sex, physical activity, educa-
tion status, smoking, alcohol consumption, hypertension, diabetes mellitus, dyslipidemia, chronic pulmonary disease,
chronic liver disease, cardiovascular disease, cerebrovascular disease, and malignancy (P < 0.001, P = 0.001, respectively).

Conclusion: Changes in fat distribution were significantly associated with the radiographic progression of hand OA over
4 years, suggesting a role for the systemic effect of adipose tissue.

Disclosure: S. Choi: None; H. Jeong: None; D. Park: None; J. Kang: None; M. Shin: None; S. Lee: None.

Abstract Number: 2470

Low Serum Adiponectin Levels Were Associated with Radiographic
Progression of Hand Osteoarthritis in a 6-year Follow-up of the Dong-
gu Study

Sung-Eun Choi1, Hyemin Jeong1, Dong-Jin Park1, Ji-Hyoun Kang2, Min-Ho Shin3 and Shin-Seok Lee1, 1Chonnam National
University Medical School & Hospital, Gwangju, South Korea, 2Chonnam National University Hospital, Gwangju,
South Korea, 3Chonnam National University Medical School, Gwangju, South Korea

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Osteoarthritis II: Novel Insights from Observational Studies
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: The association between serum adiponectin levels and hand osteoarthritis (OA) has been studied
cross-sectionally, but longitudinal studies on the radiographic progression of hand OA are lacking. Thus, we investigated
the relationship between serum adiponectin levels and radiographic features of hand OA in a prospective longitudinal cohort.

Methods: A total of 1,356 subjects were enrolled from the Dong-gu study. Baseline serum adiponectin levels were mea-
sured by enzyme linked immunosorbent assay, and hand joint radiographs were assessed using a semi-quantitative grading
system at the first visit and 6 years later. Multiple linear regression analysis was used to investigate the association between
serum adiponectin levels and radiologic changes in hand OA.

Results: Total hand joint scores increased from 16.5 ± 5.74 at baseline to 19.4 ± 8.11 at year 6 (p < 0.001). The baseline
adiponectin levels were negatively associated with the changes in total hand joint score (p = 0.019), subchondral cyst score
(p = 0.006), and malalignment score (p = 0.026) after adjusting for age, gender, body mass index, smoking, alcohol con-
sumption, education, physical activity, hypertension, diabetes mellitus, dyslipidemia, chronic pulmonary disease, chronic
liver disease, cardiovascular disease, cerebrovascular disease, and malignancy. When serum adiponectin levels above
and below the median were compared with the total score for hand OA based on the median radiographic scores, subjects
with serum adiponectin levels below the median exhibited radiographic progression in hand joints after adjustment (odds
ratio = 0.618, 95% confidence interval: 0.477–0.801, p < 0.001).
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Conclusion: In this longitudinal population-based study, decreased serum adiponectin levels were associated with pro-
gression of radiographic hand OA.

Disclosure: S. Choi: None; H. Jeong: None; D. Park: None; J. Kang: None; M. Shin: None; S. Lee: None.
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Background/Purpose: Hand osteoarthritis (HOA) is considered as a less severe disease with a better functional prognosis
and a lower global burden than rheumatoid arthritis (RA). This paradigmmay no longer be true considering the efficacy of tar-
geted therapies in RA compared to the weak efficacy of therapies in the most severe form of HOA, namely erosive HOA
(EHOA) (1).

Figure 1: Spider diagram of the life impact of RA and EHOA VAS = visual analogical scale, EHOA = erosive hand osteoarthritis; RA : rheumatoid
arthritis
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Methods:We aimed to compare the burdens of established EHOA and RA. The objectives were to compare pain, functional
impairment and the prevalence of comorbidities and of cardiovascular diseases (CVD).

This study involved EOHA patients, defined by at least 1 erosive joint according to the Verbruggen score (3)from inclusion
visit of DIGital Cohort Osteoarthritis Design (DIGICOD), a French cohort of symptomatic HOA. RA patients fulfilling
ACR/EULAR 2010 criteria at the 10th year visit were selected from the ESPOIR cohort (Étude et Suivi des Polyarthrites Indif-
férenciées Récentes), a French cohort of early RA (4).

Pain intensity at rest or mobilization (0-100mm visual analogical scale (VAS)³40/100), fatigue (VAS fatigue³25/100), function
(normalized (0-100) scores of Health assessment questionnaire for RA, and AUStralian CANadian Osteoarthritis Hand Index
for EHOA > 16.7) were analyzed and compared between EHOA and RA using logistic regression models adjusted on age,
gender, BMI, comorbidities and socio-educational level. The risk to have ³ 2 comorbidities (among CVD, cancer, hemopathy,
fracture) or at least 1 CVD (among high blood pressure, diabetes, dyslipidemia, myocardial infarction, stroke) were com-
pared and adjusted on age, gender, BMI and socio-educational level. Odds ratios (OR) and their 95% confidence intervals
(CIs) were reported (EOHA vs RA).

Results: We selected 138 EHOA patients and 379 with RA. The median [interquartile] age for EHOA patients was 67.3
[64.3; 72.2] years vs 48.6[39.9 ; 55.6] years for RA patients (p< 0.001). The disease duration, at the evaluation time, was
13.5 [7.0; 20.0] for EHOA and 10.5 years [10.3 ; 10.7] for RA patients. RA was anti-CCP antibodies positive for 56% of
patients and in remission for 61%. RA patients received methotrexate (82%), biologics (37%) and corticosteroids (25%)
while 20% of EHOA patients received oral non-steroidal anti-inflammatory drugs.

The number of painful joints in the hands was higher for EHOA than RA patients (4.0 [2.0;8.8] vs 0.0 [0.0;3.0], p< 0.001).

In the adjusted analysis, EHOA was associated with more pain at mobilization (OR = 3.13 95% CI [1.74 to 5.68] p< 0.001)
and functional impairment (OR = 2.27 CI 95% [1.26 to 4.17], p = 0.007) (Figure 1). There was no difference for pain at rest
and for fatigue.

For comorbidities, the proportions of EHOA patients with ³ 2 comorbidities were higher than RA patients (37.7% vs 27.5%).
However, in adjusted analysis, the risk to have ³ 2 comorbidities was lower in EHOA than in RA (OR = 0.25 CI 95% [0.13 to
0.48]; p< 0.001) while there was no difference for CVD risk

Conclusion: After more than 10 years of disease duration, EHOA is associated with more pain and functional impairment
but less comorbidities than RA. This study highlights the significant need for effective therapies EHOA.

1. Kwok WY, Ann Rheum Dis, 2011
2. Sellam J, Joint Bone Spine, 2021
3. Combe B, Rheumatology (Oxford),2021
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e. maheu: None; b. combe: None; A. SARAUX: None; B. Fautrel: AbbVie, 2, BMS, 2, Chugai, 2, Fresenius Kabi,
2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Sobi, 2, UCB, 2; L. Gossec: AbbVie,
2, 12, Personal fees, Amgen, 2, Biogen, 5, BMS, 12, Personal fees, Celltrion, 12, Personal fees, Eli Lilly, 5, 12, Personal
fees, Galapagos, 12, Personal fees, Janssen, 12, Personal fees, MSD, 12, Personal fees, Novartis, 5, 12, Personal fees,
Pfizer, 12, Personal fees, Sandoz, 5, 12, Personal fees, UCB Pharma, 5, 12, Personal fees; F. Berenbaum: None;
J. SELLAM: None; a. courties: None.
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Background/Purpose: Synovitis is a modifiable pathological lesion of hand osteoarthritis (HOA). Although synovitis has
been related to the prevalence and symptoms of HOA, it remains unclear whether the presence of synovitis increases the
risk of incident HOA. We aimed to examine the association between baseline synovitis and incident HOA.

Methods:We conducted a prospective cohort study among participants from the Xiangya OA (XO) Study. Rdiographic and
ultrasound examinations were performed on both hands and reliability has been described in previous studies. Hands with-
out baseline radiographic HOA (Kellgren-Lawrence grade >2 in any joint of a hand) or symptomatic HOA (Kellgren-Lawrence
grade >2 plus self-reported symptoms in the same joint of a hand) were included in the analyses. Incident HOA was defined
as the development of radiographic HOA or symptomatic HOA during the three-year follow-up. Hand synovitis was defined
as grey-scale synovitis >2 grade by ultrasound. The inflammatory activity of the synovitis was assessed by the Power Dopp-
ler signal (PDS) detected in the synovium. We used generalized estimating equations to examine the relation of synovitis to
the risk of incident radiographic and symptomatic HOA, respectively. We assessed the dose-response relationship between
the synovitis load (number of hand joints affected by synovitis) and synovitis inflammatory activity (i.e., no synovitis, synovitis
without PDS, and synovitis with PDS) at baseline and the risk of HOA. We quantified the impact of synovitis on incident HOA
risk by population attributable fractions (PAF).

Results: Included in the analysis were 4,022 hands (2,280 participants) for incident radiographic HOA and 5,016 hands
(2,600 participants) for incident symptomatic HOA, respectively (Figure 1). During three years of follow-up, 857 (21.3%)
hands developed incident radiographic HOA and 111 (2.2%) hands developed symptomatic HOA. As shown in Table 1,
baseline hand synovitis was associated with an increased risk of radiographic HOA (OR=2.69, 95% CI: 2.06-3.53, P
<0.01) and symptomatic HOA (OR=1.73, 95% CI: 1.05-2.85, P=0.03). Figure 2 shows there was a strong dose-response
relationship between the number of hand joints with synovitis and the risk of radiographic and symptomatic HOA (P for trend
<0.05). Compared with hands without synovitis, the risk of radiographic HOA was 2.6-fold higher among hands with syno-
vitis but without PDS (OR=2.56, 95% CI: 1.95-3.36, P <0.01), and 10.4-fold higher among hands with both synovitis and
PDS (OR=10.42, 95% CI: 1.51-71.81, P=0.03), with the P for trend being statistically significant. We could not assess the
relationship between baseline synovitis activity and the risk of symptomatic HOA because of the limited sample size. Approx-
imately 12.5% of incident radiographic HOA and 13.3% of incident symptomatic HOA were attributed to hand synovitis.
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Figure 1. (A) diagram of examination cycles of the Xiangya Osteoarthritis Study (XO Study); (B) flow chart of participants in the study according to
new onset of radiographic or symptomatic HOA. HOA, hand osteoarthritis.
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Conclusion: Synovitis is associated with an increased risk of both incident radiographic and symptomatic HOA in the gen-
eral population. The strength of the associations increases with the load and inflammatory activity of synovitis. These results
support synovitis as a risk factor for HOA and a prospective target for disease prevention.

Disclosure: t. Jiang: None; Q. Weng: None; J. Li: None; Y. Zhang: None; W. Zhang: None; M. Doherty: None;
T. Yang: None; Z. Yang: None; K. Liu: None; Q. Chen: None; J. Wei: None; G. Lei: None; C. Zeng: None.

Figure 2. Associations between baseline synovitis load and incident radiographic or symptomatic HOA over three years of follow-up. Adjusted for
age, sex, body mass index, smoking status, alcohol consumption, educational level, hand injury history and Kellgren/Lawrence grade at baseline.
CI, confidence interval; HOA, hand osteoarthritis; OR, odds ratio.
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Background/Purpose: Over the last decade, lung disease (LD) has become an increasingly recognized complication of
systemic juvenile idiopathic arthritis (sJIA). Children with sJIA-LD may be asymptomatic (diagnosed based on chest imaging)
or present with a rapidly progressive disease course that can be fatal. Currently, the true burden of disease is unknown due

Figure 1. Steps used to develop the sJIA-LD screening algorithm. Through a modified Delphi approach, statements were voted upon, discussed,
refined, and re-evaluated by a collaborative workgroup containing diverse stakeholders. Approved statements were rated as appropriate with a
moderate or high level of consensus and were organized into the final version of the algorithm. sJIA-LD, systemic juvenile idiopathic arthritis lung
disease; QI, quality improvement
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to the variability of clinical symptoms and lack of a standardized approach to pulmonary screening in sJIA patients. Here, we
sought to develop an algorithm to evaluate for LD in patients with sJIA at our institution.

Methods: A multidisciplinary workgroup was assembled and included members representing rheumatology (n=14), pulmo-
nary (n=5), stem cell transplantation (n=1), and patients and their families (n=2). Four workgroup leaders drafted an initial
algorithm based on review of the published literature and experience at our center. A modified Delphi approach was used
to achieve agreement through 3 rounds of anonymous, asynchronous voting and a consensus meeting held in the Fall of
2022 (Figure 1). Approved statements were rated as appropriate by the workgroup with moderate or high levels of consen-
sus. These approved statements were organized into the final version of the screening algorithm for LD in sJIA.

Results: The workgroup ultimately rated 21 statements as appropriate with a moderate or high level of consensus. The final
algorithm recommends pulmonary screening for newly diagnosed sJIA patients with clinical features that the workgroup
agreed may confer increased risk for LD (Figure 2). These "red flag" features include: baseline characteristics (young age

Figure 2. Pulmonary screening algorithm for lung disease in patients with sJIA. The approved algorithm outlines a consensus-based approach to
pulmonary screening for LD in sJIA patients at our center. Patients with newly diagnosed sJIA and at least one red flag feature are referred for pul-
monary evaluation and follow up. MAS biomarkers include CXCL9, IL-18, ferritin, sIL-2R. Eosinophilia is defined as two consecutive AEC >500/uL
or a doubling of baseline AEC. PFTs include spirometry, lung volumes, DLCO, and 6-minute walk test. In younger children who cannot perform
these PFTs, a 3-minute walk test can be used. This algorithm was developed for educational purposes only and for use in the Rheumatology
and Pulmonary Programs at Boston Children’s Hospital. Decisions about evaluation and treatment are the responsibility of the treating clinician
and should always be tailored to individual clinical circumstances. sJIA, systemic juvenile idiopathic arthritis; ICU, intensive care unit; MAS, macro-
phage activation syndrome; AEC, absolute eosinophil count; sIL-2R, soluble IL-2 receptor; PFTs, pulmonary function tests; CXR, chest x-ray, CT,
computed tomography; BAL, bronchoalveolar lavage; DLCO, diffusing capacity of the lungs for carbon monoxide
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at sJIA disease onset, presence of HLA-DRB1*15 alleles, trisomy 21), high disease activity (history of MAS, sJIA-related ICU
admission, elevated MAS biomarkers such as ferritin, soluble IL-2 receptor, IL-18 and CXCL9), respiratory symptoms or
abnormal pulmonary examination findings, and features of drug hypersensitivity-like reactions (eosinophilia, new non-
evanescent rash without identifiable cause, anaphylaxis to any drug). The presence of any red flag feature prompts an initial
pulmonary evaluation, which includes pulmonary function tests (3-minute walk test for young children who cannot perform
PFTs), chest x-ray, and referral to the pulmonary clinic. For patients with an abnormal initial pulmonary evaluation and/or per-
sistently active sJIA disease, a high-resolution chest CT is recommended. Bronchoalveolar lavage should also be consid-
ered in these patients to evaluate for infectious causes of respiratory decline. The workgroup recommended that all
patients with red flag features should be followed closely in the pulmonary clinic.

Conclusion:We used a multidisciplinary, consensus-based approach to develop a strategy to screen for LD in children with
sJIA. This approach is intended to reduce practice variation and identify pulmonary complications earlier in the disease
course when interventions may be more successful. The algorithm will form the foundation upon which iterative changes
can be made as our understanding of sJIA-LD improves.

Disclosure: H.Wobma: None;R. Bachrach: None; J. Farrell: None;M.Chang: None;M.Day-Lewis: None; F. Dedeoglu:
UptoDate, 9; M. Fishman: None; O. Halyabar: None; C. Harris: None; D. Ibanez: None; L. Kim: None; T. Klouda: None;
K. Krone: None; P. Lee: None; M. Lo: None; K. McBrearty: None; E. Meidan: None; S. Prockop: AlloVIr, 12, Support
for the conduct of clinical trials through BCH, Atara, 10, 12, Support for the conduct of clinical trials through BCH, CellE-
volve, 2, Jasper Therapeutics, 12, Support for the conduct of clinical trials through BCH, Pierre Fabre, 2, 6, Regeneron,
6, VOR, 2;A. Samad: None;M.Son: None;P. Nigrovic: Apollo Therapeutics, 2, Bristol-Myers Squibb(BMS), 2, 5, Exo Ther-
apeutics, 2, Fresh Tracks Therapeutics, 2, Merck/MSD, 2, Novartis, 2, Pfizer, 2, 5, Qiagen, 2, Sobi, 2; A. Casey: None;
J. Chang: None; L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5.
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Background/Purpose: TNF inhibitors (TNFi) have dramatically changed the prognosis of Juvenile Idiopathic Arthritis (JIA).
However, once achieved disease remission, it is not clear how and when withdraw the therapy. We aim to describe a multi-
centric cohort of JIA treated with Adalimumab or Etanercept who discontinued the treatment for persistent remission and
identify factors associated with relapse.
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Methods: In a multicentric Italian retrospective cohort study (Florence, Brescia, Trieste and Bari), medical records of patients
with oligoarticular and polyarticular JIA were evaluated if they stopped therapy for persistent remission after the first course
of TNFi. We collected demographic, clinical and laboratory data at onset and during biologic treatment.

Results: 136 patients were enrolled (102 female, median age at onset 3 years (R1-15)), of whom 76 (55.9%) had oligoarti-
cular JIA, 55 (40.4%) uveitis and 99 (72.8%) ANA positivity. Adalimumab (59.3%) and Etanercept (40.7%) were started at
a median age of 6 years (R1-16). Remission was achieved after a median time of 4 months (R 1-32) and TNFi were discon-
tinued after a median time of 30 months (R 6-90), increasing the interval of administration in 76.5%, reducing the dose in
18.4% and abrupt discontinuation in16.9%. The 79.4% of patients relapsed after a median time of 5 months (R 0.5-66)
and they were more likely female (X² 5.9 p< 0.014), younger at onset (p< 0.001) and TNFi initiation (p 0.002), to have uveitis

Table 1: Characteristics of the population according to the event of flare after biologic withdrawal. M: median, N: nu mber, R: range, pOligo: per-
sistent oligoarthritis, eOligo: extended oligoarthritis, Poli: polyarticular, JIA: Juvenile Idiopathic arthritis, JADAS10: Juvenile Arthritis Disease Activity
Score 10, CHAQ: Childhood Health Assessment Questionnaire, ESR: erytrosedimentation rate, CRP: C reactive protein, B: biologics, Tp therapy
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(X² 7.4 p< 0.006), longer time to TNFi initiation (p0.02), shorter time of weaning therapy (p0.005) and discontinued therapy
not lengthening intervals of administration (X² 5.2 p0.015). Moreover, patients with uveitis and who not lengthening the inter-
val of administration have earlier relapse evaluated with Kaplan-Meier curve (Log Rank χ² = 16.4 p < 0.0001 and χ² = 6.95 p
0.008). Cox regression showed as independent predictors for time to relapse uveitis (HR 2.25 CI 1.41 – 3.57), age at onset
(HR 0.907 CI 0.830-0.991), duration of tapering (HR 0.928 CI 0.875 -0.985) and to have a pOligo (HR 0.59 CI 0.361-0.978)
(χ² = 32.9 p0.001). Stratifying the curve by uveitis, JIA categories and tapering modalities the curves showed respectively
that patients with uveitis and who do not lengthened the interval of administration relapsed earlier compared to the others
(respectively Log Rank χ² = 20.54 p0.025 and Log Rank χ² = 30.3 p0.001), while patients with pOligo relapse later compared
to the other (Log Rank χ² = 31.9 p< 0.001)

Conclusion: Early age at onset, uveitis, duration of tapering and to have pOligo seem to be independent risk factors for ear-
lier relapse after first Anti-TNF withdrawal.

Disclosure: I. Maccora: None; V. Accardo: None;M. Cattalini: None; i. Pagnini: None; A. Taddio: None; E. Marrani:
None; f. La Torre: None; M. Trevisan: None; M. Mastrolia: None; G. Simonini: Novartis, 5, SOBI, 5.

Figure 1: Survival functions from Cox regression, showing the time up to the first relapse after discontinuing therapy among enrolled patients (A), by
uveitis (Log Rank χ₂20.54 p0.025) (B), by drug withdrawal modality lengthening the interval of biologic administration (LogRank χ₂ 30.3 p 0.001) (C),
and by JIA subtypes (LogRank χ₂ 31.9 p<0.001) (D)
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Background/Purpose: Kawasaki disease (KD) is a systemic vasculitis of young children that can lead to the development of
coronary artery aneurysms (CAA) in up to 20% of patients. As KD shares overlapping clinical features with other pediatric
inflammatory conditions, we aimed to identify diagnostic markers to distinguish KD using the proximity extension assay
(PEA) proteomics platform that accurately quantifies protein targets in small volumes of biological fluids (Figure 1A).

Figure 1. Profiling proinflammatory markers in pediatric inflammatory diseases using proximity extension assay (PEA). A) Schematic illustrating the
key steps of PEA. B) Hierarchical clustering and heatmap display of normalized PEA data in healthy controls (n=30), febrile controls (n=26), and
patients with Kawasaki disease (KD; n=23), multisystem inflammatory syndrome in children (MIS-C; n=25), macrophage activation syndrome
(MAS, n=13), systemic- and non-systemic juvenile idiopathic arthritis (n=14 and n=10, respectively), and juvenile dermatomyositis (n=9). C) Radar
plots of median expression values of key cytokines and chemokines upregulated in KD, MAS, and MIS-C. Units represent pg/mL in panel C.
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Methods: We used PEA to profile proinflammatory mediators in plasma samples from healthy pediatric controls (n=30),
febrile controls (n=26), and patients with KD (n=23), multisystem inflammatory syndrome in children (MIS-C; n=25), macro-
phage activation syndrome (MAS; n=13), systemic- and non-systemic juvenile idiopathic arthritis (n=14 and n=10, respec-
tively), and juvenile dermatomyositis (n=9). We validated the key findings using serum samples from additional patients
with KD (n=37) and febrile controls (n=28).

Results: High-fidelity proteomic profiling by PEA revealed distinct patterns of cytokine and chemokine expression across
pediatric inflammatory diseases (Figure 1B). Although KD and MIS-C exhibited many similarities, KD differed from MIS-C
and other febrile diseases in that most patients exhibited elevation in one or more members of the IL-17 cytokine family,
IL-17A, IL-17C, and IL-17F (Figure 1C). In contrast, the MIS-C group showed elevated levels of IL-10, CCL4 and CCL8,
while IL-33 elevation was specifically observed in the MAS group.

IL-17A, IL-17C, and IL-17F levels were significantly higher in patients with KD compared to those with MIS-C and febrile
controls (Figure 2A). IL-17A was particularly sensitive and specific in discriminating KD from febrile controls with an area
under the receiver operator characteristics (ROC) curve of 0.95 (95% CI: 0.89–1.00) in the derivation set and 0.91 (0.85–
0.98) in the validation set. Concurrent elevation of all three IL-17-family cytokines was observed in >50% of KD patients
(Figure 2B), including 19 of 20 with CAA, but was rare in other comparator groups. IL-17A and IL-17F levels were signifi-
cantly higher in KD patients with CAA compared to those without CAA, whereas the levels of IL-1β, IL-6, and TNF were com-
parable between the groups.

Figure 2. Identification of inflammatory mediators associated with KD. A) Comparison of IL-17 cytokine levels in febrile controls (n=26 in derivation
cohort; n=28 in validation cohort), patients with KD (n=23 in derivation cohort; n=37 in validation cohort), and patients with MIS-C (n=25). Median
and interquartile range are displayed by blue lines. B) Circle diagrams illustrating the proportion of patients with elevated levels of IL-17A, IL-17C,
and/or IL-17F. Mann-Whitney U test was used for statistical analysis in panel A. Chi square test was used for panel B. * p < 0.05, ** p < 0.01, *** p
< 0.001, **** p< 0.0001.
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Conclusion: Data from a single center demonstrated that elevation of IL-17-family cytokines is a hallmark of KD and may
help to distinguish this pediatric vasculitis from its clinical mimics. Future multicenter studies are needed to validate these
findings.

Disclosure: K. Brodeur: None; M. Liu: None; Y. Du: None; L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-
Myers Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5; J. Chang: None; J. Newburger: None; P. Nigrovic: None; P. Lee: None.
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Background/Purpose: The systemic Juvenile Arthritis Disease Activity Score (sJADAS) is a composite disease activity
(DA) score specifically validated for use in systemic JIA (sJIA), whose range is 0-50. The sJADAS10 is obtained as the simple
sum of the scores of the following 5 items: 1) physician global assessment of overall DA, measured on a 10-cm visual analog
scale (VAS), where 0 = no activity and 10 = maximum activity; 2) parent/patient global assessment of child’s well-being,
measured on a 10-cm VAS, where 0 = very well and 10 = very poor; 3) count of joints with active disease in a maximum of
10 joints; 4) ESR or CRP level, normalized to a 0-10 scale; and 5) modified Systemic Manifestation Score (mSMS), ranging
from 0 to 10, where 0 = absence of systemic manifestations and 10 = maximum activity of systemic manifestations. Our
aim was to develop and validate the cutoffs in the sJADAS10 that define the states of inactive disease (ID), low
(or minimal) DA (LDA), moderate DA (MDA) and high DA (HDA) in sJIA.
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Methods: A multinational cross-sectional sample of 378 patients with definite or probable sJIA was enrolled. Each patient
was categorized subjectively by the caring physician at study visit as being in the state of ID, LDA, MDA, or HDA. A total of
400 visits were collected, that were randomly divided into two samples: a developmental (n=240) and a validation sample
(n=160). Optimal cutoff values were determined in the developmental sample against the subjective physician rating of DA
state, that was used as external criterion, by multiple methods (calculation of percentiles of cumulative score distribution,

Discriminant Ability: sJADAS total score by category of Parent Acceptable Symptom State (PASS).

Discriminant Ability: sJADAS total score by level of pain VAS.

Relationship between sJADAS categories (as defined by the selected cutoff values) and categories of morning stiffness.
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ROC curve analysis, Youden index, 90% fixed specificity and kappa agreement). The choice of final cutoffs was based on
clinical and statistical grounds. Cutoff validation was conducted in the validation sample by assessing discriminative ability.

Results: The selected sJADAS10 cutoffs were < = 2.9 for ID, < = 10 for LDA, 10-20.6 for MDA, and >20.6 for HDA. In val-
idation analyses, the cutoffs showed strong ability to discriminate among DA states defined subjectively by the parents, par-
ents’ satisfaction/dissatisfaction with illness outcome (Fig. 1), level of child’s pain (Fig. 2), presence/absence of functional
impairment, presence/absence of morning stiffness (Fig. 3), and normal/reduced quality of life.

Conclusion: We developed the cutoffs in the sJADAS10 that define the main DA states in sJIA. The cutoffs revealed good
metrologic properties in the validation sample, and are therefore suitable for application in clinical practice and research.

Disclosure: S. Rosina: None; A. Rebollo Gimenez: None; L. Tarantola: None; Y. Vyzhga: None; L. Carlini: None;
E. Patrone: None; M. Katsikas: Novartis, 6, Pfizer, 6; C. Saad-Magalhaes: None; D. El-Ghoneimy: None; Y. El Mie-
dany: None; R. Khubchandani: None; P. Pal: None; G. Simonini: Novartis, 5, SOBI, 5; G. Filocamo: None;
M. Gattinara: None; F. De Benedetti: Abbvie, Novimmune, Novartis, Roche, Sanofi-Aventis, Sobi, Regeneron, Elixiron
and Zydus, 5; D. Montin: None; A. Civino: None; M. Alsuweiti: None; V. Stenevicha: None; V. Chasnyk: None;
E. Alexeeva: AbbVie, 5, 6, AMGen, 5, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, Merck/MSD, 5, Novartis, 5, 6, Pfizer,
5, 6, Roche, 5, 6, Sanofi, 5, USB Pharma, 5; S. Al-Mayouf: None; S. Vilayuk: None; A. Pistorio: None; A. Ravelli: Abb-
Vie/Abbott, 12, honoraria for consultancies or speaker bureaus from, Novartis, 12, honoraria for consultancies or
speaker bureaus from, Pfizer, 12, honoraria for consultancies or speaker bureaus from.
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Background/Purpose: Autoinflammatory Type I Interferonopathies (IFNopathies) include SAVI (STING-associated vasculo-
pathy with onset in infancy), CANDLE/PRASS (Chronic atypical neutrophilic dermatosis, with lipodystrophy and elevated
temperature), and AGS (Aicardi-Goutieres syndrome). A high blood IFN-I signature/score correlates with disease activity
and response to treatment2 and is used together with a ratio (IFN-I score/NFKB score) to characterize patients with yet
genetically uncharacterized diseases3. JAK inhibitors (JAKi), which block the signaling of the IFN receptor, have been the
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mainstay of treatment,1 but suppression of the IFN-I score is only achieved in a subset of CANDLE/PRAAS patients. We
treated patients with ongoing active disease and elevated IFN-I scores with the anti- type I IFN receptor (IFNAR) monoclonal
antibody, anifrolumab to achieve better disease control and reduce side effects from high-dose JAKi treatment.

Methods: Pts (n=12), enrolled in NCT02974595, with type I IFNopathies (SAVI=3, CANDLE=6, Undifferentiated=3) and per-
sistently elevated type I IFN score in the blood on optimized treatment with the JAKinhibitor, baricitinib, (n=11), were started
on anifrolumab infusions every 4 wks (300 mg or 5.5 mg/kg) either as monotherapy (n=1) or in combination with the baseline
JAKi treatment (n=11). The median length of treatment with anifrolumab (range 2-20, median 8 months). Table 1. All patients
received zoster prophylaxis. Patient-reported outcomes (daily diaries and questionnaires, n=10) and clinical biomarkers,
safety labs including BK viral titers were monitored (n=12).
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Results: Treatment with anifrolumab resulted in a median change in IFN-I score from 142 to -16 and normalized in all
patients treated (n=12) (Figure1). Clinical flares did not occur. The baricitinib dose was tapered down by median of 3 mg/day
(0.2 mg/kg/day) in 10/11 pts of the starting dose. Pts on systemic steroids (n=9) could taper down by median of 0.5 mg/kg
(n=7) or discontinued steroids (n=2). Inflammatory markers, CRP, and ESR significantly improved on anifrolumab (2/3 SAVI
patients continue to have high CRP). Anemia resolved in all patients. Urine BK viral load dropped in (n=6) who had baseline
high BK viral titers. Two pts on the combination of anifrolumab and JAKi developed systemic viral infections (Enterovirus
n=1, Human Herpesvirus-6 =1 complicated with encephalopathy), and two patients had a long course of rhinovirus and
parainfluenza infections that were resolved after tapering down the dose of JAKi and supportive therapy. Evaluation of cyto-
kines and biomarkers is ongoing.

Conclusion: Anifrolumab effectively suppressed the IFN-1 signature/score in all patients, including in SAVI pts; this was
associated with improved serum CRP and ESR in the context of tapering doses of baricitinib and corticosteroids. BK viral
titers dropped. Long-term follow-up to assess treatment efficacy in controlling inflammatory organ manifestations and pro-
gression of organ damage is critical in determining the impact of IFN-I blockade on the diseases manifestations of the auto-
inflammatory interferonopathies.

Disclosure: S. Alehashemi: None;A. Baumgardner: None;B. Shakoory: None; A. Almeida de Jesus: None; S. Park:
None; K. Uss: None;M. Robles: None; K. Palmblad: None; A. Horne: None; P. Brodin: None; S. Akoghlanian: None;
R. Abraham: None; P. Mustillo: None; L. Barillas-Arias: None; A. Heras: None; T. Wampler Muskardin: None;
M. Lawrence: None; H. Mannem: None; B. Nolan: None; S. Canna: Apollo Therapeutics, 2, Novartis, 12, Site PI for
industry-sponsored trial, PracticePoint CME, 6, Simcha Therapeutics, 2, Sobi, 6; A. Reinhardt: None; B. Binstadt:
Sobi, Inc., 5; R. Goldbach-Mansky: None.
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Background/Purpose: Children with rheumatic and autoimmune diseases are often treated with conventional or biologic
disease-modifying antirheumatic drugs (cDMARDs and bDMARDs) to control disease. While effective, DMARDs may impact
antibody responses to COVID-19 vaccination, leading to a risk of breakthrough infections. Here, we compared the effect of
different treatments for rheumatic and autoimmune diseases on the antibody response to COVID-19 vaccination in children.
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Methods: A prospective observational study was conducted across Canada. Serum or dried blood spots were collected
from children with autoimmune or rheumatic diseases after each COVID-19 vaccine dose. Antibodies against the SARS-
CoV-2 spike (SmT1) and receptor-binding domain (RBD) were measured using an automated ELISA platform and results
are reported in binding antibody units per mL (BAU/mL). Children who had evidence of a SARS-CoV-2 infection prior to
sample collection were excluded, except for the hybrid immunity analysis. The magnitude and kinetics of the antibody
response after each vaccine dose were compared between treatment groups using mixed-effects linear regression models.
Disease activity was measured in a subset of participants using the Childhood Health Assessment Questionnaire (CHAQ)
and the Visual Analog Scale (VAS).

Results: For this interim analysis, 1751 potential participants were identified. Of these, 1748 were contacted and
192 enrolled in the study. Data are currently available for 126 participants, including from 94 individuals without evidence
of prior COVID-19 infection. Participants contributed 1-6 samples, resulting in total of 187 samples collected pre-
vaccination, and following 1-4 vaccine doses (Table 1). The median age of participants was 12 years and most patients
had a primary diagnosis of either JIA (57%) or vasculitis (19%). There was a relatively even distribution between the three
treatment groups (none, cDMARDs, and bDMARDs), with a slight over-representation of bDMARD-treated patients (42%).

Following the second dose of the COVID-19 vaccine, IgG responses were both reduced in magnitude and waned faster for
participants treated with bDMARDs than for those treated with cDMARDs or who were treatment naïve (Figures 1 & 2). Post-
dose 3, differences in the magnitude of response between treatment groups were attenuated, but responses continued to
wane at a faster rate in those treated with bDMARDs (Figures 1 & 2). Differences between treatment groups were not signif-
icant, however, among children with evidence of a prior SARS-CoV-2 infection. After dose 4, antibody responses were sim-
ilar in all treatment groups (Figures 1 & 2). As measured by CHAQ and VAS scores reported by parents and participants,
vaccination was not associated with increased disease activity.

Conclusion: Antibody responses to COVID-19 vaccination in children with autoimmune and rheumatic diseases were low-
est in individuals treated with bDMARDs, with third and fourth vaccine doses necessary to yield robust and durable antibody
responses. Given that vaccination did not impact underlying disease activity, additional work is needed to optimize vaccine
strategies in this population.

Table 1. Characteristics of participants without evidence of prior COVID-19 infection
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Figure 1. Effect of treatment on the magnitude of the antibody response to the COVID-19 vaccine in children with autoimmune and rheumatic
disease
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ipates in the COVID-19 Immunity Task Force (CITF) Immune Science and Testing working party, 2, Research funds
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Figure 2. Effect of treatment on the durability of the antibody response to the COVID-19 vaccine in children with autoimmune and rheumatic disease
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Background/Purpose: Nintedanib and pirfenidone are antifibrotic drugs indicated for the treatment of idiopathic pulmonary
fibrosis (IPF) and other forms of progressive pulmonary fibrosis. Antifibrotics have also been tested in RA-associated intersti-
tial lung disease (ILD) within two recent randomized clinical trials (RCT). However, there are limited real-world studies regard-
ing the use of antifibrotics, and none in RA-ILD. RA-ILD patients may be different from IPF patients since they often need
concomitant immunosuppression for articular disease. Our aim was to investigate the tolerability and effectiveness of antifi-
brotics in a real-world cohort of patients with RA-ILD.

Methods: In this retrospective cohort study, we identified RA-ILD patients initiating antifibrotics at a large multi-hospital health-
care system.We used electronic query to find all patients with at least two RA diagnosis codes and a prescription for either nin-
tedanib or pirfenidone (2014-2023). We then performed medical record review to confirm all patients met 2010 ACR/EULAR
classification criteria for RA and had definite RA-ILD by Bongartz criteria. Data regarding adverse events (AEs), tolerability, pul-
monary function test (PFT) results, and clinical data were collected. Drug retention was estimated using a Kaplan-Meier curve.
A linear mixed model with random intercept was used to compare the within-patient trajectory of the percent predicted forced
vital capacity (%FVC) within 18-months before to 18-months after antifibrotic initiation among those with these PFT data.

Results:We analyzed 74 patients with RA-ILD that initiated antifibrotics (mean age 67.8 years, 53% male); 40 patients initi-
ated nintedanib and 34 initiated pirfenidone (Table 1). Median follow-up was 89 weeks (min 4, max 387). AEs were reported
in 41 (55%) patients, with gastrointestinal (GI) AEs (n=30) being most common, followed by disease progression (n=6), rash
(n=3), and hepatitis (n=2). The initial antifibrotic was discontinued in 34 (46%) patients due to: GI AEs (n=19), rash (n=3),
transaminitis (n=2), and financial reasons (n=1). The median drug survival was 147.7 weeks (95%CI 79.1, NA; Figure 1).
There was no difference in drug retention between nintedanib and pirfenidone (p=0.68). A second antifibrotic was pre-
scribed in 14 patients, with 4 discontinuations. Change of %FVC trajectory was analyzed for 49 patients with available PFTs
within 18 months pre- and post-antifibrotic (median number of PFT/patient = 4). There was a statistical difference in the esti-
mated %FVC slope after initiation (-0.3% per year compared to -6.2% per year before initiation, p=0.031, Figure 2). Twenty-
six patients (35%) died (17 due to ILD) and 4 (5%) had lung transplantation during follow-up.

Conclusion: In this first real-world study of antifibrotic use in RA-ILD, AEs were frequently reported, particularly GI, and dis-
continuation was common (46% compared to 20% for nintedanib and 24% for pirfenidone in their respective RCTs). How-
ever, antifibrotic initiation was associated with a modestly improved trajectory in %FVC. Death and/or lung transplant were
frequent, emphasizing the need for additional safe and effective RA-ILD treatment options.
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Table 1. Characteristics of patients with RA-ILD at initiation of initial antifibrotic medication. ACPA: anti-citrullinated peptides proteins, cs and
bDMARDs: conventional and biologic disease modifying drugs, DLCO: diffusing lung capacity of the lungs for carbon monoxide, FVC: forced vital
capacity, HRCT: high resolution computed tomography, ILD: Interstitial lung disease, NSIP: non-specific interstitial pneumonia, RA: rheumatoid
arthritis, RF: rheumatoid factor, UIP: usual interstitial pneumonia.
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None; K. Bade: None; A. Saavedra: None; P. Dieudé: AbbVie, 2, 6, Boehringer Ingelheim, 1, 2, 6, Bristol-Myers
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T. Doyle: None; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers Squibb, 2, 5, Gilead, 2, Inova
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Figure 1. Kaplan-Meier curve for retention of initial antifibrotic used to treat RA-ILD.

Figure 2. Trajectories of %FVC before and after initial antifibrotic prescription for RA-ILD. The shaded grey represents the 95%CI of the %FVC tra-
jectory. The dotted line represents the hypothetical decline in %FVC based on %FVC values prior to antifibrotic initiation. Panel A represents
patients that initiated either antifibrotic (nintedanib or pirfenidone), Panel B represents patients that initiated nintedanib, and Panel C represents
patients that initiated pirfenidone. Trajectories were estimated using a linear mixed model with random intercept with a knot at initial antifibrotic pre-
scription (time 0). FVC: forced vital capacity.
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Background/Purpose: Measures of improvement and state of disease activity are well-established in rheumatoid arthritis
(RA), whereas distinct classifiers for worsening (“flare”) are lacking to date. Definitions of flare are highly warranted for novel
treatment strategies that aim for drug tapering or withdrawal in patients on treatment target. We therefore aim to provide pre-
liminary definitions of flare, based on the Simplified and Clinical Disease Activity Indices (SDAI, CDAI).(1)

Table 1 Baseline, three- and six-month data from the NOR-DMARD main analysis cohort and the Vienna RA validation cohort (no. of treatment
cycles: 4256 and 2557, respectively); values are given in percent, or as mean and standard deviation
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Methods: We analysed RA treatment courses from the Norwegian DMARD registry (NOR-DMARD) and the Vienna RA
cohort. In a receiver operating curve (ROC) analysis, we determined distinct cut points for absolute worsening in SDAI and
CDAI based on a semiquantitative patient anchor (for details see legend figure 1). We separated the NOR-DMARD dataset
into a training and test cohort by 8:2 random sampling. For internal validation, we performed bootstrapping in the training
cohort and evaluated performance in the test cohort. We then validated the definitions externally in the independent Vienna
RA cohort, and determined their performance on content, construct, longitudinal, and face validity.

Results:We analyzed 4256 treatment courses in the NOR-DMARD registry and 2557 in the Vienna RA cohort (table 1). The
preliminary definitions for absolute changes in SDAI and CDAI for flare are an increase of 4.7 and 4.5, respectively (figure 1).
These cut points performed well in the NOR-DMARD test cohort and the external validation cohort. When flaring, patients
showed worsening in all disease activity core set variables, including both patient reported and objective measures (figure

Figure 1 Receiver operating curves (ROC) to derive cut points for absolute changes in SDAI (A) and CDAI (B); based on a semiquantitative patient
anchor from NOR-DMARD, where patients reported their perception of response to DMARD treatment compared to baseline on a five-point Likert
scale (much worse – worse – unchanged – better – much better). Flare was defined as worsening of at least two points on the Likert scale, com-
pared to the assessment at month three; 95%-confidence intervals for the area under the receiver operating curve (AUC) were estimated using
bootstraps with 1000 resamples.

Figure 2 Content validity analysis; spider charts illustrate internal consistency of the novel definitions (A: SDAI Δ+4.7; B: CDAI Δ+4.5) across all
rheumatoid arthritis core sets, tested in 1252 visits of 329 patients in the Vienna RA cohort; evaluator global (EGA), patient global (PGA), pain,
and fatigue are given in cm; C-reactive protein (CRP) in mg/dl; thin borders mark 95%-confidence intervals
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2), and were more frequently subjected to subsequent treatment changes (p< 0.001). Flares substantially impacted both
functional and structural disease outcomes (increase in Health Assessment Questionnaire score, ΔHAQ,(2) for flare vs. no
flare +0.44, p< 0.001; radiographic progression, Δmodified Sharp Score,(3) 43% higher after flare vs. no flare visits, 95%-
CI 1.04-1.96, p< 0.001). This underlines clinical face and construct validity of the novel definitions.

Conclusion: We here provide novel preliminary definitions for flare in RA based on changes in SDAI and CDAI. In times of
highly effective treatments available for RA, and consideration of treatment tapering or withdrawal, these definitions will be
useful for guiding decision making in clinical practice and designing clinical trials.
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Background/Purpose: Rheumatoid arthritis (RA) can improve naturally during pregnancy in a substantial proportion of
women (50-75%), while it may worsen or remain unchanged in others. Thus far, there are no biomarkers to predict, at the
pre-pregnancy stage, whether a woman with RA will improve or worsen during pregnancy. We examined pre-pregnancy gene
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expression profiles among women with RA to identify prediction biomarkers for improvement/worsening during pregnancy.
We also aimed to identify genes that demonstrated altered expression during pregnancy when RA improved or worsened.

Methods: Blood samples were collected before pregnancy (T0) and at the 3rd trimester (T3) from 19 women with RA and
14 healthy women enrolled in our prospective pregnancy cohort. RA improvement/worsening during pregnancy was assessed
using the Clinical Disease Activity Index (CDAI). Total RNA from whole blood was sequenced to examine gene expression, and
differences between groups or time-points were evaluated using differential expression analysis, using FDR < 0.05 and fold-
change >=1.5 for significance. Co-expression network analysis and functional enrichment were also performed.

Results: Of the 19 women with RA, 14 improved during pregnancy (RAimproved) and 5 worsened (RAworsened). At the T0
baseline, although both groups had similar disease activity (CDAI) [RAimproved (mean±S.D.): 16.8±11.5 and RAworsened:
16.9±7.6; p=0.9], their gene expression profiles were significantly different. The RAimproved T0 gene expression signature
showed increased expression of neutrophil-related genes. Additionally, one gene co-expression module related to B cell
function was significantly correlated with the worsening of RA during pregnancy (r=0.65, FDR=5E-5). This module was also
significantly enriched (21-fold, FDR=1.7E-118) in genes differentially expressed between the 2 RA groups at T0. At T3, the
expression profile of the RAimproved group became similar to those of the healthy women, and for most (86%) of the genes
in the RAimproved T0 RA signature, their T3 expression were no longer associated with the disease. In the RAworsened group,
several genes became newly differentially expressed at T3, including some candidates known to be expressed in the RA
synovium. Further, additional candidate genes (e.g. PADI4) previously reported to be involved in RA demonstrated longitu-
dinal expression patterns that were associated with pregnancy, and those associations were influenced by clinical outcome
during pregnancy.

Conclusion: Pre-pregnancy gene expression profiles in RA appear to be predictive of the subsequent improvement or
worsening of RA during pregnancy, and they suggest that the RAimproved and RAworsened groups may represent two distinct
RA endotypes.

Disclosure: M. Wright: None; M. Smed: None; L. Nelson: None; J. Olsen: None; M. Hetland: AbbVie/Abbott, 1, 5,
Bristol-Myers Squibb(BMS), 5, Danbio, 12, Chari of Danbio registry, Eli Lilly, 5, MEDAC, 6, Novartis, 5, Pfizer, 5, 6, San-
doz, 5, 6; N. Jewell: None; V. Zoffmann: None; D. Jawaheer: None.
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Background/Purpose: This study aimed to determine predictors of treatment response and radiographic progression fol-
lowing the initiation of biological disease-modifying antirheumatic medications (bDMARDs) in patients with rheumatoid arthri-
tis (RA).

Methods: RNAseq was performed on peripheral blood mononuclear cells (PBMCs) taken before and 3 months after
bDMARD initiation. Treatment response was defined as good EULAR response (change in DAS28 >1.2 if the DAS28 was
>3.2) and radiographic progression was defined as increase in modified total sharp score (mTSS) of more than 0.5, 3.4, or 5.

Results: A total of 41 patients with RA were evaluated (meanage: 63.1 years; 75.6% are females). Radiographic progres-
sion was observed 60% of patients and was significantly less common in patients with a good EULAR response. Innate
immune pathways, were significantly enriched at baseline in patients without radiographic progression, while genes atypical
of immune cells, such as genes related to GO_mesoderm_developement, were upregulated in radiographic progressors,
using various thresholds of mTSS change, suggesting enrichment of mesenchymal signature genes. In longitudinal analysis,
Preinflammatory mesenchymal (PRIME) cell signature genes showed signifcant enrichment in radiographic progressors and
poor treatment responders. In patients with no radiographic progression, innate immune cell, such as neutrophil, monocyte,
and platelet, marker genes decreased significantly at 3 months compared to baseline, while they remained unchanged in
patients with radiographic progression. On the other hand, in patients with radiographic progression, PRIME cell genes as
well as NK and gdT cell genes increased significantly at 3 months compared to baseline, while they remained unchanged
in those without radiographic progression (Figure 1).

Conclusion: PBMC innate immune gene signature are increased at baseline and decrease with treatment in patients no
radiographic progression. On the other hand, PRIME cell genes are increased at baseline and increase further with treatment
in patients with radiographic progression.

Disclosure: T. Fujii: AbbVie/Abbott, 6, Asahi Kasei Pharma, 6, Chugai Pharma, 6, Janssen, 6, Tanabe Mitsubishi
Pharma, 6; D. Orange: Rockefeller University, 10; C. Hale: None; K. Murata: None; H. Onizawa: None; A. Onishi:
None; M. Tanaka: AbbVie GK, 6, Asahi Kasei Pharma Corp., 5, Astellas Pharma Inc., 6, Ayumi Pharmaceutical Corp.,
5, Chugai Pharmaceutical Co., Ltd., 6, Eisai Co., Ltd., 6, Eli Lilly Japan K.K., 6, Kyowa Kirin Co., Ltd., 5, Pfizer Inc.,
6, Taisho Pharmaceutical Co., Ltd., 5, Tanabe Mitsubishi Pharma Corp., 6, Teijin Pharma, Ltd., 6, UCB Japan Co.,
Ltd., 6; A. Morinobu: None; S. Matsuda: None.

Gene expression changes after 3 months of treatment compared to baseline in radiographic nonprogressors (RNP; blue) and radiographic pro-
gressors (RP; red).
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Background/Purpose: Rheumatoid Arthritis (RA) is a chronic autoimmune disease with persistent synovial inflammation.
Despite early diagnosis and the treatment-to-target strategy in ERA, the treatment response rate is not optimal. Analyzing
synovial tissue in ERA may help to find useful biomarkers to optimize the remission rate. Therefore, this study aimed to ana-
lyze the histology features together with the presence and distribution of cells by immunohistochemistry (IHC) of ERA syno-
vial biopsies, to better characterize the disease and identify the presence of predictive factors of treatment response.

Methods: According to ACR/EULAR 2010, ERA patients were enrolled as part of the UCLouvain Arthritis Cohort at Clini-
ques Universitaires Saint Luc, Brussels. All patients were naïve to steroids and DMARDs therapy. Patients underwent ultra-
sound (US)-guided or mini-arthroscopy synovial biopsy. After the biopsy, patients started DMARD therapy and were
evaluated every 3-4 months. Synovial samples were analyzed for histology (Synovial Hyperplasia, Fibrinoid Necrosis, Hyper-
vascularization, Inflammatory Infiltrate), pathotypes (lymphoid, myeloid, or pauci-immune), and IHC (CD3, CD20, CD138,
and CD68) with a semiquantitative score from 0 to 3 for each feature.

Results: 140 patients were included. Clinical and demographic features are reported in Table 1. CD68 and Fibrinoid Necro-
sis score were strongly associated [r= 0,44 (0,27-0,56); p< 0,0001]. CD68 score showed a good correlation with CRP
[r=0.31 (0.13-0.46); p=0.0013], DAS28 [r=0,26 (0,07-0,43); p=0,005], SDAI [r=0,28 (0,07-0,47); p=0,008] and CDAI

Table 1. Clinical and Demographic characteristics of the cohort

4927



[r=0,25 (0,03-0,44); p=0,018]. The Fibrinoid Necrosis score showed a good correlation with CRP [r=0,29 (0,11-0,45);
p=0,001] and DAS28 [r=0,26 (0,06-0,43); p=0,009].Based on the sum of the CD68 and Necrosis semiquantitative score
[0-6], patients were then categorized as CD68NecrosisHIGH (≥3) and CD68NecrosisLOW (< 3). CD68NecrosisHIGH patients
had higher CRP values [2.5 mg/dL (4) versus 0.92 mg/dL (2.96); p=0.02], DAS28 [5.48 (1.6) versus 4.8 (1.7); p=0.03] and
SDAI [33.10 (17.4) versus 25.65 (21.4); p=0.03). At three months of observation, CD68NecrosisHIGH patients, compared
to CD68NecrosisLOW showed a greater fall of DAS28 [1.99 (2.06) versus 1.1 (2.27), p=0.03], SDAI [21.45 (IQR 23.3) versus
11.65 (IQR 17.5); p=0.003] and CDAI [16 [14.9] versus 10.5 (20.1), p=0.04].Moreover, CD68NecrosisHIGH patients had a
higher EULAR Moderate/Good Response rate compared to CD68NecrosisLOW (90% versus 71.43%; p=0.036). CD68Ne-
crosis score was then included in a predictive matrix model together with baseline disease features (SJC44 and DAS28) with

Figure 1. Correlation Matrix Each cell represents the r Spearman correlation value between clinical features and histology/IHC semiquantitative
scores.

Figure 2. Three Months EULAR Moderate/Good Response Probability Prediction Matrix: The values reported expressing the 3 months predictive
probability of reaching a Moderate/Good EULAR Response [0-1 = 0% - 100%] for each combination of included categorized variables. For exam-
ple, a patient with CD68 + Necrosis Score <3, SJC ≥ 14, and DAS28 ≥ 6 has a 3-month predicted probability of reaching at least a Moderate
EULAR Response of 87%.
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a Moderate/Good EULAR Response Criteria at 3 months as the outcome (AUC 0.724, 95%CI [0.58-0.86]; p=0.0028,
Figure 2). Classification into pathotypes did not identify patients with better responses to treatment or requiring therapy with
bDMARDs/tsDMARDs.

Conclusion: The evaluation of Macrophages and Fibrinoid Necrosis in ERA synovial biopsies identifies patients with higher
disease activity and with a better DAS28 fall at three months. The semiquantitative score can predict the achievement of
EULAR Response Criteria, alone or with clinical baseline features.

Disclosure: F. Natalucci: None; c. triaille: None; E. Sapart: None; C. VAN MULLEM: None; T. Sokolova: None;
L. MERIC de BELLEFON: None; A. NZEUSSEU TOUKAP: None; C. GALANT: None; B. Lauwerys: UCB Pharma,
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Background/Purpose: More effective teamwork can improve patient care. We studied the effect of a Rheumatologist-
Pharmacist Co-management program on the quality of care of rheumatology patients starting DMARDs.

Methods: The Rheumatologist-Pharmacist Co-management team used ACR guideline-driven protocols to manage rheumatic
patients starting methotrexate (MTX).Interventions included Rheumatologist-Pharmacist visits, laboratory monitoring, medica-
tion tolerability assessment, treat-to-target (T2T) dose titration and diseasemonitoring. Electronic health record (EHR) data was
compared for 3 groups -Rheumatologists at baseline, Rheumatologists at intervention and Co-management at intervention.
Patient demographics, adherence with monthly visits and laboratories for the first 3 months after MTX initiation, MTX dose
escalation, cumulative prednisone use within 6 months and biologic initiation within 12 months of MTX initiation were analyzed
using appropriate statistical measures. Disease activity among the 3 groups was compared by descriptive analysis.

Results: Demographic evaluation showed that the Co-management group was more likely to be RF+ (80.6% vs 63.2% vs
72.4%) and had higher disease activity by CDAI (93.8% vs. 71.1% vs 75.6%) compared to the baseline and intervention period
rheumatologist groups (Table 1). For the first 3 months post MTX intervention, the Co-management group was more adherent
to all visits and all laboratories versus the baseline rheumatologist group (15% vs 2.2%, p=0.002; 70% vs 31.5%, p< 0.001)
and the intervention rheumatologist group (15% vs 1.2%, p=0.001; 70% vs 24.8%, p< 0.001) (Table 2).When compared to
the baseline and the intervention period rheumatologist groups, the Co-management group had a higher number of patients
who escalated MTX dose to target (77.8% vs 36.6%, p< 0.001; 77.8% vs 34%, p< 0.001) and maximized MTX dose by
6 months (median 20mg vs 15 mg, p=0.01; 20 mg vs 15 mg, p=0.02).Additionally, the Co-management group had lower
cumulative prednisone exposure (mean 144.6mg vs 493mg, p< 0.0001; 144.6mg vs 268.5mg, p< 0.58) and fewer patients
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(a) Independent two-sample t-test (b) Chi-square test (c) Fisher’s Exact test

(a) Independent two-sample t-test (b)Chi-square test (c) Fisher’s Exact test ¹Cr: Creatinine; ²LFTs: Liver function tests *All laboratories: Collective
month 1, month 2 and month 3 creatinine, liver function tests and CBC.
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starting biologics by 12months of MTX initiation (5% vs 17.6%, p=0.04) when compared to the baseline rheumatologist group.
CDAI evaluation post intervention suggested a trend toward more patients with CDAI improvement (90% vs 64.6% vs 73.1%)
and low disease activity (CDAI ≤ 10) (70% vs 58.3% vs 38.5%) achieved in the Co-management group vs rheumatologist man-
aged groups respectively, however this analysis is underpowered due to the small Co-management population (Table 3).

Conclusion: Adherence to guideline-driven care is directly correlated with improved patient outcomes. In our study, despite
having increased disease severity (higher RF+ and higher CDAI scores pre-intervention), the Co-management group had
greater adherence with visits, laboratories and T2T disease management compared to the rheumatologist only groups.
Additionally, they used less cumulative steroids within a 6-month period and had better control of their rheumatoid arthritis
disease activity. Our Co-management care model shows improved care delivery when compared to usual care and is a
model that can be easily replicated.

Disclosure: R. Patel: None; K. Salava: None; E. Newman: None; J. Chronowski: None; D. Grassi: None; H. Harris:
None; A. Young: None; I. Udoeyo: None; L. Schroeder: None; D. Bulbin: AbbVie/Abbott, 2, 6, Alexion, 2, 6, Amgen,
2, 6, Novartis, 2, Sanofi Genzyme, 6; D. Pugliese: None; J. Cote: None.

(b) Chi-square test (c) Fisher’s Exact test (d) Wilcoxon test (Mann-Whitney) *The values reflected are for patients who had a complete pre and
post CDAI.
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Comparative Risk of Serious Psychiatric Events with Belimumab versus
Oral Immunosuppressant Use in Patients with Systemic Lupus
Erythematosus
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Rheumatology, Allergy, and Immunology, Department of Medicine, Massachusetts General Hospital, Boston, MA,
3Massachusetts General Hospital and Harvard Medical School, Lexington, MA
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Background/Purpose: In randomized placebo-controlled trials, including the phase 4 Belimumab Assessment of Safety in
SLE study, belimumab use was associated with a higher incidence of serious depression and suicidality than placebo.
(Sheikh S et al, Lancet Rheumatol. 2020). However, the comparative risk of psychiatric outcomes between belimumab ver-
sus oral immunosuppressants is unknown.

Methods: We conducted a comparative cohort study of adult patients with SLE who initiated treatment with belimumab
versus an oral immunosuppressant (azathioprine [AZA], methotrexate [MTX], or mycophenolate [MMF]) between
2011-2021 using observational data from TriNetX, a United States multi-center electronic health records database. We
excluded patients with lupus nephritis prior to the index date of treatment initiation. The outcomes of interest were hos-
pitalization for depression and attempted suicide. We designed and emulated a hypothetical target trial to estimate the
cumulative incidence and hazard ratios (HRs) of these outcomes associated with belimumab initiation versus each of
the oral immunosuppressants. In three parallel analyses, we used propensity score overlap weighting to balance covar-
iates, including age, sex, race/ethnicity, geographic region, year of initiation, use of concomitant SLE medications (gluco-
corticoids, hydroxychloroquine, rituximab, cyclophosphamide, other immunosuppressants), Charlson comorbidity index,
SLE severity index, chronic kidney disease, healthcare utilization, and prior diagnoses of mood disorders. In a secondary
population excluding patients with prior mood disorders, we also assessed the outcome of new onset depression.
Patients were followed until the earliest of the outcome, death, end of the study period (August 31, 2021), or two years
after treatment initiation. In a per-protocol analysis, patients were additionally censored for discontinuation of the
assigned treatment or initiation of the comparator, and we adjusted for adherence to assigned treatment using inverse
probability of treatment weighting.

Results:Of 91,425 patients with SLE, we compared 2,434 and 5,644 initiators of belimumab and AZA, (Table 1), 2,163 and
7,224 initiators of belimumab and MTX, and 2,431 and 6,350 initiators of belimumab and MMF, respectively. After propen-
sity score overlap weighting, covariates were balanced in each comparison. 95% were female; the mean age was 44 years.
Attempted suicide was rare, with fewer than 10 events in each treatment group. There were no differences in the risk of hos-
pitalized depression among belimumab initiators and initiators of AZA or MTX (Table 2). The risk of hospitalization for
depression was lower for belimumab than MMF users (HR 0.70 [95% CI 0.52-0.95]). There was no difference in the risk of
new onset depression among patients without a prior history of mood disorders (Table 3).

Conclusion: In this multi-center observational SLE cohort, we found that belimumab use was not associated with an
increased risk of serious psychiatric events compared with oral immunosuppressants for SLE. This provides real-world reas-
surance of the safety of this medication for the treatment of SLE.
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2, Shanton, 2.
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Should SLE Patients Entering Clinical Trials Be Required to Have at Least
One BILAG a And/or Two BILAG B Scores?

Ewa Olech1 and Joan Merrill2, 1IQVIA, Rheumatology Consultants, PLLC, Las Vegas, NV, 2Oklahoma Medical Research
Foundation, Oklahoma City, OK
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Background/Purpose: High placebo response rates have challenged interpretation of clinical trial results in SLE and may
have contributed to failure of some effective treatments. One hypothesis to explain inflated placebo responses is that
patients may not have sufficient disease activity at baseline. Most study designs require at entry a score of ≥6 on the SLE
Disease Activity Index (SLEDAI). Some have attempted to enrich for more active disease by adding an additional inclusion
criterion using BILAG: score of A (severe) in ≥1 organ system and/or B (moderate) in ≥2 organ systems (BILAG restricted
studies). However, the impact of this requirement on enrollment and study outcomes, including placebo responses, has
not previously been examined.

Methods: Data from all reported phase II & III SLE trials with ≥100 subjects enrolled, at least 24 weeks treatment duration,
and SLE responder index (SRI) and/or BILAG-based combined lupus assessment (BICLA) results were analyzed. In studies
that did not require BILAG 1A or 2B at entry (BILAG non-restricted studies), the proportion of patients who nevertheless had
at least 1 BILAG A or 2B was examined. BILAG restricted trials were compared to non-restricted for meeting primary end-
points, SRI-4, BICLA, placebo responses, and recruitment rates.

Results: Of 40 trials that met the initial search criteria, 3 were excluded from the analysis for not allowing BILAG A at screen-
ing (2 trials) and for major changes in entry criteria during study (1 trial). Of the 37 remaining studies (21 phase II and 16 phase
III), 18 were BILAG-restricted and 19 non-restricted. In non-restricted studies, the mean percent of patients with at least
1 BILAG A or 2B scores was 62.7%.

Impact of at least 1 BILAG A or 2B inclusion criterion on study results: comparison between trials with and without this requirement in meeting the
primary endpoint, SRI-4 and BICLA (p=NS).
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Fifteen of 37 trials (41%) met the primary endpoint, including 6 of 18 (33%) restricted and 9 of 19 (47%) non-restricted stud-
ies (Figure 1). Of 36 studies with available SRI-4 data, this endpoint was met by 16 (44%) overall, 6 (33%) of 18 restricted and
10 (56%) of 18 non-restricted studies. Nineteen studies measured BICLA, which was met by 5 (26%) overall, including
4 (29%) of 14 restricted and 1 (25%) of 4 non-restricted.

Mean SRI-4 and BICLA placebo responses in all the studies were 43% and 36%: 44.3% and 36% in restricted studies,
41.7% and 35.9% in non-restricted studies.

Mean and median recruitment rates for all studies combined were 0.23 and 0.17 patients/site/month (p/s/m). BILAG
restricted trials enrolled significantly slower than non-restricted with mean/median 0.17/0.14 p/s/m versus 0.29/0.22
p/s/m (p=0.047, Mann-Whitney test, Figure 2).

Conclusion: Phase II and III SLE studies that require at least 1 BILAG A or 2B at screening are not more likely to meet their
primary endpoint. BILAG-restriction does not decrease placebo responses. Furthermore, this entry criterion decreases the
eligible patient pool by almost 40% significantly slowing recruitment rates.

Disclosure: E. Olech: AbbVie/Abbott, 2, 6, IQVIA, 3, Pfizer, 6, UCB, 6; J. Merrill: AbbVie, 2, Alexion, 2, Alumis,
2, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Bristol Myers Squibb, 2, 5, EMD Serono, 2, Genentech, 2, Gilead, 2, GlaxoS-
mithKline, 2, 5, Lilly, 2, Merck, 2, Pfizer, 2, Provention, 2, Remegen, 2, Sanofi, 2, UCB Pharma, 2, Zenas, 2.

Abstract Number: 2487

Phase 2 Safety and Efficacy of Subcutaneous (s.c.) Dose Ianalumab
(VAY736; Anti-BAFFR mAb) Administered Monthly over 28 Weeks in
Patients with Systemic Lupus Erythematosus (SLE) of Moderate-
to-Severe Activity

Nan Shen1, Stanislav Ignatenko2, Alexander Gordienko3, Josefina Cortés Hern�andez4, Nancy Agmon-Levin5, Pongthorn
Narongroeknawin6, Katarzyna Romanowska -Prochnicka7, Hana Ciferska8, Masanari Kodera9, James Cheng-Chung
Wei10, Piotr Leszczynski11, Joung-Liang Lan12, Eduardo Mysler13, Rafal Wojciechowski14, Tunde Tarr15, Elena Vishneva16,
Yi-Hsing Chen17, Yuko Kaneko18, Stephanie Finzel19, Alberta Hoi20, Ajchara Koolvisoot21, Shin-Seok Lee22, Lie Dai23,

Impact of at least 1 BILAG A or 2B inclusion criterion on recruitment rates: comparison of recruitment rates between trials with and without this
requirement (p = 0.047; Mann Whitney test)
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Rheumatology, Renji Hospital, School of Medicine, Shanghai Jiao Tong University (SJTUSM), Shanghai, China, 2Charité
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Unit, Rheumatology Department, Vall d’Hebron Hospitals, Barcelona, Spain, 5Yabludowicz Center for Autoimmune
Disease, Sheba Medical Center, Tel Aviv University, Tel Aviv, Israel, 6Rheumatic Disease Unit, Department of Internal
Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand, 7Department of Systemic Connective
Tissue Diseases, National Institute of Geriatrics, Rheumatology and Rehabilitation, Warsaw, Poland, 8Institute of
Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic,
9Department of Dermatology, Japan Community Healthcare Organization Chukyo Hospital, Nagoya, Japan, 10Chung
Shan Medical University Hospital, Department of Rheumatology, Taichung, Taiwan, 11Department of Internal Medicine,
Poznan University of Medicine Sciences, Poznan, PL, Pozna�n, Poland, 12China Medical University Hospital, Taichung,
Taiwan, 13OrganizacionMedica de Investigacion, Buenos Aires, Argentina, 14Department of Rheumatology and Systemic
Connective Tissue Diseases, University Hospital No. 2, Bydgoszcz, Poland, 15Division of Clinical Immunology, Faculty of
Medicine, University of Debrecen, Debrecen, Hungary, 16LLC Family Clinic, Yekaterinburg, RU, Yekaterinburg, Russia,
17Taichung Veterans General Hospital, Taichung, Taiwan, 18Division of Rheumatology, Department of Internal Medicine,
Keio University School of Medicine, Tokyo, Japan, 19Department of Rheumatology and Clinical Immunology, University
Medical Center Freiburg, University of Freiburg, Freiburg, Germany, 20Monash University, Department of Medicine, Sub-
faculty of Clinical and Molecular Medicine, Melbourne, Australia, 21Division of Rheumatology, Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand, 22Chonnam National University Medical
School & Hospital, Gwangju, South Korea, 23Department of Rheumatology, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen
University, Guangzhou, China, 24Division of Rheumatic Disease, National Center for Global Health and Medicine, Tokyo,
Japan, 25Department of Rheumatology and Physiotherapy, Polyclinic of the Hospitaller Brothers of St. John of God,
Semmelweis University, Budapest, Hungary, 26Department of Rheumatology and Immunology, The Affiliated Drum
Tower Hospital of Nanjing University Medical School, Nanjing, China, 27VA Nasonova Research Institute of
Rheumatology, Moscow, Russia, 28CHU de Bordeaux, Hôpital Haut-Lévêque, Pessac, France, 29National Hospital
Organization, Nagoya Medical Center, Nagoya, JP, Nagoya, Japan, 30Department of Rheumatology, Hospital de la Santa
Creu I Sant Pau, Barcelona, Spain, 31Novartis Pharma India, Hyderabad, Hyderabad, India, 32Novartis Pharma AG, Basel,
Switzerland
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Background/Purpose: Ianalumab is a novel defucosylated human IgG1 mAb targeting the receptor for B cell Activating
Factor belonging to the TNF Family (BAFF-R) providing potent B cell depletion by enhanced antibody-dependent cellular
cytotoxicity along with BAFF:BAFF-R signaling blockade.We report safety and efficacy of ianalumab in patients with
active SLE.

Methods: This multi-center randomized, parallel group, double-blind placebo-controlled umbrella trial (NCT03656562)
enrolled patients (19 Dec 2018 to 31 Jan 2022) having ANA ≥1:80 and meeting ≥4 of 11 ACR 1997 SLE classification cri-
teria, with SLEDAI-2K score ≥6 and BILAG-2004 ≥1 A or ≥2 B scores that included activity in either mucocutaneous and/or
musculoskeletal domains. This report is limited to interim analysis results for the fully enrolled ianalumab treatment cohort
(active n=34; placebo n=33) completing 28-week blinded treatment period (monthly s.c. injection ianalumab 300 mg or pla-
cebo), with measured outcomes at baseline and weeks (w) 4, 8, 12, 16, 24 & 28. Primary w28 outcome was proportion
patients meeting composite endpoint requirements consisting of those achieving SLE-Responder Index (SRI)-4 who also
tapered predniso(lo)ne to ≤5 mg/d or ≤ baseline dose, whichever was lower, by w16 and kept within that range to w28.Sec-
ondary/exploratory outcomes included safety/tolerability, incidence BILAG-2004 moderate or severe flares (≥1 A or ≥2 B),
proportion patients achieving Lupus Low Disease Activity State (LLDAS), patient and physician global assessments, and
laboratory markers of B cell-associated autoimmune activity.
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Figure 1. Primary endpoint: SRI-4 responders with sustained tapered corticosteroids

Figure 2. Ianalumab treatment effects on time to disease flare and achievement of LLDAS

Figure 3. Ianalumab effects on laboratory markers of B cell autoimmune activity
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Results: VAY736 was safe and well-tolerated with no drug-related SAE or dropouts, and one pandemic-related discontin-
uation in placebo arm. Baseline median(range) values for ianalumab and placebo arms, respectively, were: SLEDAI-2Kscore
10 (6-32) and10 (4-18), and predniso(lo)ne 10 mg (0-30) and 10 mg (0-27.5). Marked depletion of circulating CD19+ B cells
was consistently achieved in all ianalumab-treated patients: w28 median 1 cell/uL; range 0-3 (Fig. 3). The mean w28 SRI-4
treatment effect of ianalumab (n=24) over placebo (n=8) was 48.2% (Fig. 1), and that also met the composite primary end-
point was 34.5% (ianalumab n=15; placebo n=3). Reduced incidence of moderate or severe flare was noted for patients
treated with ianalumab 44% (n=15) vs placebo 64% (n=21). Benefits of ianalumab over placebo were observed for time-
to-moderate or -severe flare and for achieving w28 LLDAS (Fig. 2). Therapeutic responses were also observed for
ianalumab- vs placebo-treated subjects on laboratory markers of autoimmune activity (Fig. 3).

Conclusion: Potent B cell depletion was consistently achieved in ianalumab-treated SLE patients that was well tolerated,
achieving the primary endpoint of SRI-4 response with sustained steroid reduction, along with substantial treatment benefits
on overall SRI-4 response, LLDAS and reductions in moderate and severe flares, and on laboratory markers of autoimmune
activity. These positive phase 2 study results support ongoing phase 3 development in lupus of the dual mechanisms of
action of ianalumab (SIRIUS-SLE 1 & 2, and SIRIUS-LN).

Disclosure: N. Shen: None; S. Ignatenko: None; A. Gordienko: None; J. Cortés Hern�andez: GSK, 6; N. Agmon-
Levin: AstraZeneca, 1, 6, GlaxoSmithKlein(GSK), 1, 6, Novartis, 1, 6; P. Narongroeknawin: None; K. Romanowska
-Prochnicka: None; H. Ciferska: None; M. Kodera: None; J. Wei: Abbvie, 2, 5, 6, Amgen, 5, AstraZeneca, 6, BMS,
2, 5, 6, Celgene, 2, Chugai, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 5, 6, Gilead, 5, GSK, 2, 5, Janssen, 2, 5, 6, Novartis, 2, 5, Pfizer,
2, 5, 6, Sanofi-Aventis, 2, SUN pharma, 5, TSH Taiwan, 2, UCB pharma, 2, 5; P. Leszczynski: AbbVie/Abbott, 6, Eli
Lilly, 6, Novartis, 6, Pfizer, 6, Roche, 5, UCB, 5; J. Lan: Annexon Biosciences, 5; E. Mysler: AbbVie, 1, 2, 6, Amgen,
6, AstraZeneca, 1, 5, 6, Bristol Myers Squibb, 5, GSK, 2, 5, Janssen, 1, 5, 6, Lilly, 5, 6, Novartis, 5, Pfizer, 1, 2, 6, Roche,
5, Sandoz, 6; R.Wojciechowski: Eli Lilly, 6, Novartis, 6; T. Tarr: None; E. Vishneva: None; Y. Chen: None; Y. Kaneko:
AbbVie/Abbott, 1, 6, Ashai Kasei Pharma, 1, 6, Astellas Pharma, 1, 6, AstraZeneca, 1, 6, AYUMI Pharmacutia, 1, 6,
Bristol-Myers Squibb(BMS), 1, 6, Chugai-Pharm, 1, 6, Eisai, 1, 6, Eli Lilly, 1, 6, Gilead Sciences Inc., 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Janssen Pharmaceutical KK, 1, 6, Novartis, 1, 6, Pfizer, 1, 6, Tanabe Mitsubishi Pharma,
1, 6, UCB Japan, 1, 6; S. Finzel: AbbVie, 6, AstraZeneca, 2, 6, Chugai, 6, Galapagos, 2, 6, Novartis, 2, Novo Nordisk,
2, UCB, 6; A. Hoi: Abbvie, 6, AstraZeneca, 5, Australian Rheumatology Association, 4, Eli Lilly, 6, EUSA Pharma
(UK) Limited, 2, Limbic, 6, Moose Republic, 6, Novartis, 6; A. Koolvisoot: None; S. Lee: None; L. Dai: None;
H. Kaneko: None; B. Rojkovich: None; L. Sun: None; E. Zotkin: None; J. Viallard: None; M. Katayama: None;
B. Magallares-Lopez: None; T. Sengupta: Novartis, 3; C. Sips: Novartis, 3; S. J Oliver: Novartis, 3, 11.
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Efficacy and Safety of ABBV-599 High Dose (Elsubrutinib 60 mg and
Upadacitinib 30 mg) and Upadacitinib Monotherapy for the Treatment of
Systemic Lupus Erythematosus: A Phase 2, Double-blind, Placebo-
controlled Trial

Joan Merrill1, Yoshiya Tanaka2, David D’Cruz3, Karina Vila-Rivera4, Daniel Siri5, Xiaofeng Zeng6, Kristin D’Silva7, Ling
Cheng7, Thierry Sornasse7, Thao Doan7, Denise Kruzikas7 and Alan Friedman7, 1Oklahoma Medical Research
Foundation, Oklahoma City, OK, 2University of Occupational and Environmental Health, Kitakyushu, Japan, 3King’s
College London, London, United Kingdom, 4GCM Medical, San Juan, PR, 5CAICI SRL, Rosario, Argentina, 6Peking Union
Medical College Hospital, Chinese Academy of Medical Sciences & Peking UnionMedical College, Beijing, China, 7AbbVie,
Inc., North Chicago, IL

4939



SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: SLE – Treatment II: Nonrenal
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: ABBV-599 is a novel combination of elsubrutinib (ELS; a selective BTK inhibitor) and upadacitinib
(UPA; a JAK inhibitor) that targets non-overlapping signaling pathways associated with systemic lupus erythematosus
(SLE). The objective of this analysis is to report results from SLEek, a phase 2, randomized, placebo (PBO)-controlled,
parallel-group, multicenter study evaluating efficacy and safety of ABBV-599 and UPA monotherapy in adults with moder-
ately to severely active SLE (NCT03978520).

Methods: Patients (pts) were randomized 1:1:1:1:1 to once daily (QD) ABBV-599 high dose (HD; ELS 60 mg + UPA 30 mg),
ABBV-599 low dose (LD; ELS 60 mg + UPA 15 mg), ELS 60 mg, UPA 30 mg, or PBO. The primary endpoint was the pro-
portion of patients at W24 achieving SLE Responder Index-4 (SRI-4) and steroid dose ≤ 10 mg QD; additional efficacy
and safety endpoints through W48 are also reported. The pre-specified 2-sided alpha level was 0.1.

Results: 341 patients were enrolled. After a planned interim analysis when 50% of pts reached W24, the ABBV-599LD and
ELS 60 mg arms were discontinued for lack of efficacy (no safety concerns). Of 205 continuing pts (ABBV-599HD n = 68,
UPA 30 mg n = 62, PBO n = 75), baseline characteristics were well balanced. The primary endpoint (proportion achieving
SRI-4 and steroid dose ≤ 10 mg QD at W24 vs PBO) was met by ABBV-599HD and UPA 30 mg. Key secondary endpoints
were also achieved at W48 in both groups (Table). Overall flares and time to first flare were substantially reduced in the
ABBV-599HD and UPA 30 mg groups through W48 (Figure). Anti-double stranded DNA antibodies were significantly
decreased with both treatments. TEAEs considered related to study drug were 42.6% ABBV-599HD, 32.3% UPA 30 mg,
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and 33.3% PBO. There were no malignancies or VTE. There were 3 non-fatal CV events (1 MI on PBO and 2 ruptured cere-
bral aneurysms [1 each on ABBV-599HD and UPA 30 mg]); all were assessed as unrelated to study drug by investigators.
No new safety signals were observed beyond previously known data for UPA or ELS.

Conclusion: ABBV-599HD (ELS 60 mg + UPA 30 mg) and UPA 30 mg demonstrated significant improvements in SLE dis-
ease activity and flares with acceptable safety through 48 weeks.

Disclosure: J.Merrill: AbbVie, 2, Alexion, 2, Alumis, 2, Amgen, 2, AstraZeneca, 2, 5, Aurinia, 2, Bristol Myers Squibb, 2, 5,
EMD Serono, 2, Genentech, 2, Gilead, 2, GlaxoSmithKline, 2, 5, Lilly, 2, Merck, 2, Pfizer, 2, Provention, 2, Remegen,
2, Sanofi, 2, UCB Pharma, 2, Zenas, 2; Y. Tanaka: AbbVie, 6, AstraZeneca, 6, BMS, 6, Boehringer-Ingelheim, 6, Chugai,
5, 6, Eisai, 5, 6, Eli Lilly, 6, Gilead, 6, GSK, 6, Mitsubishi-Tanabe, 5, Pfizer, 6, Taiho, 6, Taisho, 5, 6; D. D’Cruz: Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, UCB, 2; K. Vila-Rivera: AbbVie/Abbott, 2; D. Siri: AbbVie/Abbott, 5, Boehringer-Ingelheim,
5, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hoffman Laroche, 5, Janssen, 5, Sanofi,
5; X. Zeng: None; K. D’Silva: AbbVie/Abbott, 3, 11; L. Cheng: AbbVie/Abbott, 3, 11; T. Sornasse: AbbVie, 3, 11;
T. Doan: AbbVie/Abbott, 3, 11; D. Kruzikas: AbbVie/Abbott, 3, 11; A. Friedman: AbbVie, 3, 11.
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Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI)
Achievement and Sustained Response with Deucravacitinib, an Oral,
Selective, Allosteric Tyrosine Kinase 2 Inhibitor, in a Phase 2 Trial in SLE

Cristina Arriens1, Ronald van Vollenhoven2, Alice B. Gottlieb3, Coburn Hobar4, Samantha Pomponi4, Ravi Koti5, Thomas
Wegman6 and Victoria P. Werth7, 1OklahomaMedical Research Foundation and University of Oklahoma Health Sciences
Center, Department of Arthritis & Clinical Immunology, Oklahoma City, OK, 2Amsterdam University Medical Centers,
Amsterdam, Netherlands, 3Icahn School of Medicine at Mount Sinai, New York, NY, 4Bristol Myers Squibb, Princeton, NJ,
5Syneos Health, Morrisville, NC, 6Bristol Myers Squibb, Beaver Falls, PA, 7University of Pennsylvania, Wynnewood, PA
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Background/Purpose: Deucravacitinib is a first-in-class, oral, selective, allosteric tyrosine kinase 2 inhibitor approved in
multiple countries for the treatment of adults with plaque psoriasis. A 48-week, double-blind phase 2 trial (NCT03252587)
in patients with SLE showed that deucravacitinib demonstrated greater efficacy compared with placebo across multiple
endpoints, including the primary endpoint of Systemic Lupus Erythematosus Responder Index-4 (SRI[4]) at week 32 and
the secondary endpoint of ≥50% reduction in CLASI activity (CLASI-50) for patients with moderate to severe skin involve-
ment at baseline (CLASI score ≥10).1 Here, we explored whether patients could sustain CLASI-50 over time and achieve
100% reduction in CLASI activity. CLASI-50 was also evaluated by SLE cutaneous manifestation subtype.

Methods: Patients with active SLE and a baseline CLASI score ≥10 who received placebo (n=24), deucravacitinib 3 mg
twice daily (BID) (n=23), 6 mg BID (n=25), or 12 mg once daily (n=29) were included in these analyses. Exploratory outcomes
were the proportion of patients that sustained CLASI-50 for the 5 consecutive visits from weeks 32 through 48, achieved
100% reduction in CLASI activity at week 48, and achieved CLASI-50 by SLE cutaneous manifestation subtype. For the
subtype analysis, patients were classified as acute, subacute, chronic, or discoid at the discretion of investigators using
SLICC classification criteria at screening without biopsy confirmation. Patients could be in ≥1 subcategory based on

Figure 1. Sustained CLASI-50 response among patients with CLASI ≥10 at baseline (a, b, c, d)
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classification criteria; all patients classified as discoid were included in the chronic subgroup. All analyses were descriptive.

Results: Among patients with a baseline CLASI score ≥10, a numerically higher proportion of patients treated with deucra-
vacitinib had a sustained response for the 5 consecutive visits between weeks 32 and 48 compared with placebo (Figure 1).
Furthermore, a higher proportion of these patients treated with deucravacitinib achieved 100% reduction in CLASI activity at

Figure 2. Proportion of patients with CLASI ≥10 at baseline achieving a 100% reduction in CLASI at week 48 (a, b)

Figure 3. Proportion of patients with CLASI ≥10 at baseline achieving CLASI-50 at week 48 by cutaneous manifestation subtype (a, b, c) (A) and
exemplary patient photographic data (B)
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week 48 (Figure 2). Analysis by cutaneous manifestation suggested that a numerically higher proportion of patients treated
with deucravacitinib achieved CLASI-50 at week 48 compared with placebo in all subtypes assessed (Figure 3).

Conclusion: Among patients with moderate to severe skin involvement at baseline, more patients treated with deucravaci-
tinib were able to achieve improvements in skin overall, and a greater proportion of patients were able to sustain a CLASI-50
response from weeks 32 through 48 compared with placebo. CLASI-50 achievement was more frequent among patients
treated with deucravacitinib regardless of cutaneous subtype.

Reference:
1. Morand E, et al. Arthritis Rheumatol 2023;75:242–252.

Disclosure: C. Arriens: AstraZeneca, 1, 5, 6, Aurinia, 6, Bristol-Myers Squibb, 1, 5, Cabaletta, 1, GSK, 1, Kezar,
1, UCB, 1; R. van Vollenhoven: AbbVie, 2, 6, AstraZeneca, 2, 5, 6, Biogen, 6, Bristol-Myers Squibb(BMS), 2, 5, 6, Gala-
pagos, 2, 5, 6, GlaxoSmithKline, 6, Janssen, 2, 6, MSD/Merck Sharp and Dohme, 5, Novartis, 5, Pfizer, 2, 5, 6, Reme-
Gen, 2, Roche, 5, Sanofi, 5, UCB, 2, 5, 6; A. Gottlieb: Amgen, 1, 2, AnaptysBio, 1, 2, 5, Avotres Therapeutics, 1, 2,
Boehringer Ingelheim, 1, 2, Bristol Myers Squibb, 1, 2, 5, Dice Therapeutics, 1, 2, Eli Lilly, 1, 2, Janssen, 1, 2, MoonLake
Immunotherapeutics, 5, Novartis, 1, 2, 5, Sanofi, 1, 2, UCB Pharma, 1, 2, 5, XBiotech, 1, 2; C. Hobar: Bristol-Myers
Squibb(BMS), 3; S. Pomponi: Bristol-Myers Squibb(BMS), 3;R. Koti: Bristol-Myers Squibb(BMS), 12, providing statis-
tical services, Syneos Health, 3; T. Wegman: Bristol-Myers Squibb(BMS), 3, 12, Shareholder; V. Werth: AbbVie,
2, Amgen, 2, 5, Anaptysbio, 2, Argenx, 5, AstraZeneca, 2, Biogen, 2, 5, Bristol Myers Squibb, 2, Celgene, 2, 5, Corbus,
5, CSL Behring, 2, 5, EMD Serono, 2, Galderma, 2, Genentech, 5, Gilead, 2, 5, GlaxoSmithKline, 2, Horizon Therapeu-
tics, 5, Idera, 2, Incyte, 2, Janssen, 2, Kyowa Kirin, 2, Lilly, 2, MedImmune, 2, Medscape, 2, Merck, 2, Nektar, 2, Novar-
tis, 2, Octapharma, 2, Pfizer, 2, 5, Principia, 2, Regeneron, 5, Resolve, 2, 2, Rome Therapeutics, 2, 5, Sanofi, 2, Ventus,
5, Viela, 2, 5, Xencor, 2.
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Background/Purpose: Previous clinical trials of mycophenolate mofetil (MMF) in SLE were mainly focused on lupus nephri-
tis (LN) (patients have been diagnosed with LN). In the pathogenesis of LN as well as other organ damages, anti-dsDNA anti-
body plays an important role.
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To assess the efficacy and safety of MMF plus hydroxychloroquine (HCQ) and prednisone compared with HCQ and predni-
sone alone in newly diagnosed and treatment-naïve SLE patients with high titer of anti-dsDNA antibody and without major
organ involvement.

Methods: This investigator-initiated multicenter, open-label, randomized, controlled trial which enrolled 130 patients was
conducted in three hospitals across China between September 2018 and September 2021. Inclusion criteria were newly
diagnosed and treatment-naïve SLE patients with high titer of anti-dsDNA antibody (anti-dsDNA (ELISA) ≥ 300 IU/mL;
(CLFT) ≥1:10) and without major organ involvement (brain, heart, liver, kidney, lung, muscle, and gastrointestinal tract).

Participants were randomly assigned to received HCQ (5mg/kg/day) and prednisone (0.5mg/kg/day) (n=65) or HCQ
(5mg/kg/day) and prednisone (0.5mg/kg/day) plus MMF 500mg twice daily (n=65).

Flowchart of this study.
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Changes in clinical parameters in the control and MMF groups during the follow-up.

Severe flare-free survival was analyzed by Kaplan-Meier analysis with a log rank test in the ITT and PP populations.The intention-to-treat (ITT) pop-
ulation included all the eligible patients who had undergone randomization and received the treatment. The per protocol (PP) population included
who were adherent to trial treatment excluded patients with major protocol violations.

4946



The primary endpoint was the proportion of SLE patients having flares according to SELENA-SLEDAI Flare Index. The sec-
ondary outcome included the proportion of lupus low disease activity state (LLDAS) at week 96, short form-36 (SF-36) score
before and after treatment, the proportion of adverse events, changes in SLEDAI-2000 score and prednisone dose.

Results: During the follow-up, 10.76% of patients in MMF group and 27.69% of patients in Control group showed
severe flares (RR: 0.39, 95% CI: 0.17-0.87, p=0.014). 1.54% of patients in MMF group and 13.85% of patients in Control
group manifested LN (RR: 0.11, 95% CI: 0.01-0.85, p=0.008). There was no significant differences in mild to moderate
flares between the two groups (p=0.856). Besides, 33.85% of patients in MMF group and 16.92% of patients in Control
group never had a relapse in the follow-ups (p=0.027). For the secondary outcomes, 41.54% patients in MMF group and
35.38% patients in Control group achieved LLDAS. SF-36 score of MMF group was better than Control group. Adverse
events were reported in 49.23% patients in MMF group and 36.92% patients in Control group (p=0.157). Prednisone
dosage was decreased gradually from baseline (mean [SD]: 33.66 [11.89] mg in Control group; 37.93 [13.56] mg in
MMF group) to Week 96 (6.30 [6.82] in Control group; 4.88 [3.65] mg in MMF group) (prednisone dose change,
p=0.087).

Conclusion: Low dose of MMF might decrease the rate of severe flare and lower the incidence of LN in new-onset SLE
patients with high titer of anti-dsDNA antibody and without major organ involvement. Further research is needed to confirm
efficacy of longer term outcomes in more diverse patient populations.

Disclosure: J. Ye: None; Y. You: None; Z. Zhou: None; J. Wu: None; F. wang: None; C. Yang: None.
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Background/Purpose: In 2022, ACR and EULAR proposed new classification criteria for granulomatosis with polyangiitis
(GPA) and microscopic polyangiitis (MPA) based on a numerical item scoring system for different manifestations in ANCA-
associated vasculitis (AAV) emphasizing the role of laboratory findings. Recently, a low concordance rate of only 73% in
comparison with former nomenclature and algorithm for classification was reported in a Korean cohort of 65 GPA patients
[1]. We thought to (i) retrospectively re-classify patients from our multicentric AAV cohort using to the 2022 ACR/EULAR cri-
teria for GPA and MPA using a computational algorithm that involved existing clinical, laboratory and histological data, (ii) to
compare these results to prior clinical diagnoses and (iii) to investigate the predictive power of organ manifestations for both,
classification and diagnosis.
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Methods: Data of AAV patients from four tertiary referral centers (Germany and Switzerland) were collected between 2000
and 2021. Cases without conclusive ANCA status were excluded from computed analysis. The 2022 ACR/EULAR criteria
were applied by algorithmically analyzing BVAS entries for organ manifestation, laboratory results for ANCA/ELISA testing
and histological data for detection of granuloma and/or pauci-immune glomerulonephritis. Results were compared to previ-
ously reported diagnoses and clinical manifestations were analyzed by their odds ratio (OR) to be either diagnosed or clas-
sified as GPA or MPA.

Results: The final dataset included a total of 305 cases, 294 (96.4%) of Caucasian ethnicity, 161 males (52.8%), median age
61 years (IQR 50-70). Based on the 2022 ACR/EULAR criteria, 299 (98%) cases could be unambiguously categorized. The
overall concordance was found to be higher in GPA with 93.1% (vs. 88.2% in MPA) as previously reported [2]. Within all
cases classified as MPA, the ACR/EULAR itemized score sums up to an average of 7.99 points (±1.42) in MPA cases

Clustering of ACR/EULAR 2022 criteria scores for GPA (left) and GPA classified cases (right)

OR for either MPA or GPA classification (left) and previous clinical diagnosis (right)
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vs. -0.201 points (±1.36) for GPA cases (fig. 1). Classification as GPA sums up to an average score of 5.87 points (±1.21)
vs. 0.548 points (±1.68). Overall, the distance of 9.41 points is higher in MPA cases, indicating a better selectivity as com-
pared to GPA than vice versa with 5.32 points. ENT/mucous membrane involvement showed significant association with
GPA for both classification and even more in clinical diagnosis (fig. 2). In addition to BVAS, baseline CRP (100 vs.
56 mg/L) and estimated GFR levels (57 vs. 36 ml/min/1.73 m²) were more elevated in GPA. GPA was more common among
males than MPA.

Conclusion: The computational algorithm performed well to categorize 98% of all cases. Our findings demonstrated positive
and negative concordance rates above 88% and suggest a higher specificity for GPA, but higher sensitivity for MPA classifica-
tion criteria as well as better selectivity in MPA. Concerning clinical manifestations, ENT and mucous membrane involvement
showed highest and significant association to GPA in our European cohort, reflecting their strong weighting in scoring.

Disclosure: S. Krämer: None; T. Rauen: None; K. Vogt: None; T. Anslinger: None;M. Busch: AstraZeneca, 6, Boeh-
ringer-Ingelheim, 2, 6, GlaxoSmithKline(GSK), 2, 6, Novartis, 6, Pfizer, 6, Vifor, 2, 6; T. Schmitt: None;R. Bergner: Abb-
Vie/Abbott, 6, Bristol-Myers Squibb(BMS), 6, Chugai, 6, Galapagos, 2, 6, GlaxoSmithKlein(GSK), 6, Merck/MSD,
6, Novartis, 6, Vifor, 2; S. Mosberger: None; T. Neumann: GlaxoSmithKlein(GSK), 1, 6, Janssen, 12, Travel support,
Novartis, 6, Pfizer, 12, Travel support, Vifor Pharma Switzerland, 1, 5, 6.
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Background/Purpose: Neurologic involvement (NI) is a common manifestation in patients with ANCA-associated vasculitis
(AAV) and can lead to chronic pain and disability. This project assessed the impact of NI on health-related quality of life
(HRQoL) in AAV.

Methods: Retrospective analysis of data provided from 2014-2022 by patients ≥18 years old with AAV [eosinophilic granu-
lomatosis with polyangiitis (EGPA), granulomatosis with polyangiitis (GPA), or microscopic polyangiitis (MPA)] enrolled in the
Vasculitis Patient-Powered Research Network (VPPRN), an online registry. The VPPRN collects data regarding type of

Literature
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PROMIS measures in patients with ANCA-associated vasculitis with (light blue) and without (dark blue) neurologic involvement: Compared to
patients without neurologic involvement, patients with neurologic involvement had higher scores for fatigue, depression, sleep disturbance, and
pain interference, and lower scores for anxiety, social role, and physical function
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vasculitis, disease manifestations, information on how and when the diagnosis of vasculitis was established, and measures
of HRQoL, including from multiple Patient-Reported Outcome Measurement Information System (PROMIS) domains. PRO-
MIS measures generate T-scores with the mean T-score = 50 with a standard deviation of 10 in the reference population
(U.S. general population). Data were analyzed according to NI involvement.

Results: Data from 1465 patients with AAV with available information on NI were included in this analysis; 901 of 1465
(61.5%) patients reported NI. Table 1 summarizes the demographic and clinical characteristics of patients with or without
NI. Compared to patients without NI, those with NI were older at the time of diagnosis of AAV, were more likely to be diag-
nosed with GPA (vs. EGPA or MPA), be positive for ANCA, and more likely to have constitutional, musculoskeletal, skin,
mucous membranes, ear/nose/throat, cardiovascular, pulmonary, and thrombotic manifestations of disease. The rate of
renal involvement was the same among patients with or without NI. Patients with NI reported greater severity of vasculitis.
There was no significant difference in the medications ever received among patients with NI vs patients with no NI.

Overall, patients with AAV reported reduced HRQoL in almost all domains compared to a reference population. Compared
to patients without NI, patients with NI report higher scores for fatigue, depression, sleep disturbance, and pain interference,
and lower scores for anxiety, social role, and physical function (Figure2).

Conclusion: NI, as reported directly by patients, is common in AAV, occurring in approximately two-thirds of patients. This
rate is higher than has been reported through clinician-documented data, implying that physicians may be under-
appreciating the extent of NI in AAV. NI is more common in GPA, compared to EGPA or MPA. Patients with NI have involve-
ment of more organ systems than patients without NI. NI in patients with AAV has a negative impact on multiple domains of
illness and health-related quality of life. These patient-reported data are informative for clinicians and patients with AAV and
should raise the awareness of the impairment in patients with NI in AAV

Disclosure: R. Hajj-Ali: Amgen, 2, GlaxoSmithKlein(GSK), 2, uptodate, 9; C. Zhang: None; R. Borchin: None;
J. Gordon: Excision Biotherapeutics, 3; D. Cuthbertson: None; C. McAlear: None; C. Yeung: None; D. Badenoch:
None; C. Burroughs: None; P. Merkel: AbbVie/Abbott, 5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta, 2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech,
5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen, 2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis,
5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Sparrow, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2.
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Background/Purpose: Renal involvement in ANCA-associated vasculitides (AAV) is an organ- and life-threatening manifes-
tation and therefore an important prognostic factor. However, the identification of predictive factors for renal failure remains a
major challenge. Indeed, it may influence the intensity of induction treatment strategies. Furthermore, the benefit of plasma
exchange (PLEX) has been questioned in recent years. The aim of this study is to describe the clinical outcome of patients
requiring renal replacement therapy (RRT) at baseline and to identify clinical, biological and histological factors at baseline
associated with their prognosis at one year.

Methods: This retrospective multicentre study included patients with anti-myeloperoxidase or proteinase 3 AAV with
biopsy-proven renal involvement. Characteristics were evaluated stratified by dialysis requirement at baseline to identify
determinants of renal prognosis. The primary composite outcome was the occurrence of death or end-stage renal disease
at one year. Prognostic outcomes were modelized by generalized linear models to quantify the impact of predictors.

Results: Of the 395 patients enrolled, 106 (26.8%) were on dialysis at baseline. The mean age was 63.1±13.6 years and
age was not associated with RRT at baseline (p=0.521). PR3-ANCA was associated to a greater prevalence of renal failure.

Among patients with dialysis at baseline, 61 (57.5%) achieved the one-year composite outcome of death or end-stage kid-
ney disease (ESKD), whereas only 29 (10.0%) patients RRT-free at baseline reached the outcome at one year (p< 0,001).
Thirty (28.3%) patients with RRT at baseline had an eGFR at one year superior to 30 mL/min/1,73m², with a null median of
eGFR recuperation at one year (0,00 [IQR 0.00-31.5 mL/min/1,73m²]).

Among patients requiring dialysis at baseline, age at diagnosis was not associated with the composite outcome at one year
in multivariate analysis (p=0.744). MPO-ANCA were associated with a higher prevalence of RRT or death at one year
(OR 3,08; 95%CI 1.21–8.14; p = 0.02). In addition, Brix score at baseline was associated with worse renal prognosis at
one year (OR 1.40; 95%CI 1.16–1.73; p=0.001).

Of the patients requiring dialysis at baseline, 80 (75.5%) underwent PLEX. Plasma exchanges were independently associ-
ated with a higher estimated glomerular filtration rate (eGFR) at one year of 9.15 mL/min/1.73m² [95%CI 0.26-18.04]
(p=0.044). In addition, 41 (91.1%) of the surviving patients who were weaned from RRT at one year had received PLEX,
whereas only 39 (63.9%) of the patients with the composite outcome (death or RRT at one year) had received PLEX
(p=0.003). Thus, PLEX was associated with a reduced risk of one-year RRT or death in patients receiving dialysis at baseline
(OR 0.24, 95%CI 0.06-0.82).

Conclusion: This study describes the clinical evolution of patients with AAV requiring RRT at baseline. It shows a strong
association between plasma exchange and improvement in renal function with a higher rate of dialysis weaning. It opens
perspectives for further studies in patients who benefit more from PLEX therapy.
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Background/Purpose: The role of complement in patients with ANCA-associated vasculitis (AAV) has been increasingly
appreciated and led to the use of complement system antagonists as a therapeutic strategy. However, it is unclear whether
complement system activation occurs in affected organs such as the kidneys. This study aimed to characterize complement
gene expression in patients with AAV with renal involvement (AAGN).

Table 1. Patient and Disease Characteristics
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Methods: Whole-tissue RNA-sequencing was performed on kidney biopsy samples of 23 patients with AAGN, and
5 healthy kidney donors. After quality control, differential expression (DGE) analysis was performed using generalized linear
models correcting for number of genes and batch effects. This abstract describes mRNA expression of 42 complement sys-
tem proteins, receptors, and regulators. For this analysis, differential expression was considered statistically if the FDR-
corrected p-value < 0.05, and the absolute value of log2 fold change between groups was > 0.6 (jlog2FCj > 0.6).

Results: Patients’ clinical and demographic characteristics are depicted in Table 1. Most patients were female (13/23),
White (21/23), and had a median age of 58 years. Most patients had c-ANCAs and a granulomatosis with polyangiitis phe-
notype. DGE analysis (Figure 1) revealed increased abundance of mRNA coding for proteins participating in the classical
(C1q, C1r, C1s, C2, C4B), alternative (CFB, CFD), and common (C3, C7) complement pathways. In addition, there was an
increase in abundance of the anaphylatoxin receptors (C3AR, C5AR). mRNA abundance of complement regulators (CFH,
CD55, CD46, CR1) were not different compared to controls except for CR2 which was decreased in patients with AAGN.

Conclusion: Analysis of mRNA expression in kidneys of patients with AAGN reveals increased abundance of members of
the classical and alternative complement pathways, anaphylatoxin receptors, without a concomitant increase in mRNA
expression of complement regulatory proteins. Along with our previous finding of increased complement activation products
in urine of patients with active AAGN, these data strongly suggest intra-renal complement system activation in patients
with AAGN.

Disclosure: S. Almaani: Amgen, 2, Aurinia, 2, Chemocentryx, 2, Kezar, 2, Otsuka, 2; A. Arazi: None; H. Song: None;
P. Yan: None; E. Puchulu-Campanella: None; H. Wang: None; L. Fussner: Amgen, 2; S. Parikh: Alexion, 2, Aurinia,
2, Bristol-Myers Squibb(BMS), 2, Kezar life sciences, 2; B. Rovin: AstraZeneca, 2, 5, Aurinia, 2, 5, Biogen,
2, F. Hoffmann-La Roche Ltd, 2, Genentech, 2, GlaxoSmithKlein(GSK), 2, Novartis, 2.

Complement mRNA expression of AAGN vs controls
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Abstract Number: 2495

Unbiased Proteomic Approach to Identify Novel Biomarkers of Disease
Activity in ANCA- Associated Vasculitis

Natalie Atallah1, Vahe Panossian2, Xiaoqing Fu1, Claire Cook1 and Zachary Wallace3, 1Massachusetts General Hospital,
Boston, MA, 2American University of Beirut, Beirut, Lebanon, 3Massachusetts General Hospital, Newton, MA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Identifying novel biomarkers of disease activity could improve outcomes by facilitating personalized
approaches to treatment decisions in ANCA-associated vasculitis. Biomarkers of disease activity used in day-to-day prac-
tice include PR3- or MPO-ANCA, CRP, and ESR, but these are unreliable. Few studies have examined a limited number
of circulating proteins as biomarkers, identifying some candidates (e.g., BCA-1, MMP-3, TIMP-1). We previously leveraged
a high-throughput, unbiased approach to investigate 92 potential biomarkers in AAV patients and identified 5 potential bio-
markers: MCP3, TNFSF-14, OSM, Flt3L, and SCF. The objective of this study was to further investigate the association of
5 novel protein biomarkers with AAV disease activity.

Methods: Serum samples from n=78 patients with AAV were retrieved from a large biobank. We classified disease activity
as "Active" or "Remission" at sample collection. The Olink high-throughput proteomic assay was used to measure circulat-
ing protein levels. Measurements of ESR, CRP, white blood cell (WBC) count and platelets collected for clinical purposes
were extracted from the electronic medical record. We compared the levels of these potential biomarkers in active disease
vs remission. Using the median value of each biomarker in the cohort as cut-off values, we determined the odds ratio

Figure 1: Receiver Operating Characteristic Curve (ROC) for the top performing biomarkers examining active vs inactive AAV disease. Note: TNF-
SF-14=tumor necrosis factor super family-14; OSM=oncostatinM; Flt3L=FMS-like tyrosine kinase 3 ligand.
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(OR), the area under the receiver operating curve (AUC) of the association of abnormal biomarker with active disease, and a
multivariate logistic regression to adjust for steroid use, sex, age and ANCA type.

Results: The mean age was 57.3 +/- 17.6, 55% were female, and 28% had active disease at sample collection. When com-
paring active disease vs remission, abnormal levels of OSM, TNF-SF-14, Flt3L, and SCF differentiated disease states: OR of
5.10 (p=0.005), 3.71 (p=0.017), 0.13 (p=0.001), and 0.34 (p=0.04), respectively. AUC analysis indicated that TNF-SF-14
(0.73, CI 0.60-0.86), OSM (0.75, CI 0.62-0.87), and Flt3L (0.76, CI 0.64-0.87) were more strongly associated with active dis-
ease than other biomarkers, including WBC (0.70, CI 0.57-0.84), platelets (0.68, CI 0.55-0.81), CRP (0.55, CI 0.38-0.72),
and ESR (0.55, CI 0.37-0.72).After adjusting for steroid use, sex, age, and ANCA type, we found that only OSM and Flt3L
differentiated active disease from remission.

Conclusion: Using a high-throughput, unbiased proteomics approach, we further investigated novel candidate markers dif-
ferentiating active AAV disease from remission. These proteins likely reflect different states of immune activation during active
disease and outperform conventional inflammatory markers (e.g., CRP, ESR) as well as WBC and platelets. Our study has
certain limitations including sample size, a cross-sectional study design, and requires validation across diverse, longitudinal
cohorts. The potential for biomarkers that accurately identify those individuals in remission compared to active disease may
facilitate tailored, personalized therapeutic intervention, which avoids unnecessary exposure to the toxic side effects of
immunomodulatory agents.

Disclosure: N. Atallah: None; V. Panossian: None; X. Fu: None; C. Cook: None; Z. Wallace: BioCryst, 2, Bristol-
Myers Squibb(BMS), 5, Horizon, 1, 2, 5, MedPace, 2, Novartis, 1, PPD, 2, Sanofi, 1, 5, Shionogi, 1, Visterra, 1, 2,
Zenas, 1, 2.

Table 1: AUC for top performing biomarkers in AAV disease status. Note: CI=confidence interval.

Table 2: Multivariate logistic regression for median biomarker levels and odds ratios for AAV active disease controlling for steroid use, ANCA type
(PR3, MPO), age, and gender. Note: CI=confidence interval; MCP3=Monocyte chemotactic protein-3; SCF-Stem cell factor.
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Abstract Number: 2496

HXB-319, a New Generation Mesenchymal Stromal Cell (MSC) Therapy,
Alleviates Neutrophilic Inflammation, and End-organ Damage in
Pulmonary Renal Syndromes by Inducing FoxP3+ Tregs, and by
Promoting TNFα-stimulated gene-6 (TSG-6) over Expression

Hulya Bukulmez1, Adrienne Dennis1, Jane Reese-Koc2, Scott Sieg2 and Steven Emancipator2, 1MetroHealth Medical
Center, Department of Pediatrics, Cleveland, OH, 2Case Western Reserve University, Cleveland, OH

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Vasculitis – ANCA-Associated II
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose:Mesenchymal stromal cells (MSCs) have been shown to be safe therapies in more than 100 human
clinical trials. However, MSCs clinical efficacy is variable, and has been dependent on the severity of the inflammatory dis-
ease activity. MSC therapies have NOT been FDA approved for any disease indication, mostly due to lack of uniform potency
and lack of specificity targeting the varying aspects of autoimmune diseases.

We developed a novel MSC-based cell therapy (HXB-319) that potently reduces inflammation and potentially halts organ
damage in autoimmune pulmonary renal syndromes.

Methods:Using a combination of cytokines and growth factors that mimicked severe autoimmune diseasemicroenvironment,
we engineered a novel bone marrow derived MSC based cell therapy (HXB-319). We then verified its anti-inflammatory activity
by flow cytometry, RT-PCR, andmass spectrophotometry in vitro. Next, In vivo efficacy was assessed by treating autoimmune
induced DAH in C57Bl/6 mice by intraperitoneal (IP) injection of pristane. Seven days later, some mice were treated with either
MSCs or HXB-319 (2X106 cells, IP). At day 14, peritoneal lavage fluid and lung tissue were sampled.

Results: HXB-319 cells showed significantly increased expression of anti-inflammatory genes (indoleamine
2,3-dioxygenase (IDO), TSG-6 and CD-274), and markers of angiogenesis (vascular endothelial growth factor A (VEGFA)
and CD-146).

In vivo validation of HXB-319 mechanism of action
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Protein pathway analysis of HXB-319 culture media (secretome) showed significant upregulation of protein pathways that
reduce inflammation (IL1RN, IDO), and fibrosis with upregulation of HGF, c-MET signaling, matrix metalloproteinase secre-
tion (MMP1, MMP13), and downregulation of TGF-β via Activin pathway, while inducing vascularization (VEGF).

Diffuse alveolar hemorrhage (DAH) model (C57bl/6 mouse induced by 0.5 cc IP pristane injection) was utilized for proof-
of-concept in vivo studies. In the DAH model, the mortality is typically above 75% beyond 14 days after pristane injection.

When delivered in vivo to the DAH mice,HXB-319 significantly reduced lung inflammation and alveolar hemorrhage (27.2%)
vs. naked MSC treatment (75%) (Fig.1). Pulmonary gene expression of IL-6 and 1L-10, and serum IL-1β levels were signif-
icantly reduced by HXB-319 when measured at day 14.

Peritoneal lavage fluid from DAH mice treated with HXB-319 showed reductions in total cells recovered, neutrophils, mono-
cytes, and NK cells compared to mice given MSCs or untreated DAH mice, the reduction in neutrophils was the most statis-
tically significant result (Table 1). DAH mouse treatment with HXB-319 cells, also significantly decreased the proportion of
RORγT cells (Th17) in both CD4+ and CD8+ populations, and significantly increased the proportion of FoxP3+ cells among
CD4+ cells (Tregs).

Conclusion: Novel HXB-319 cell therapy, phenotypically engineered to control inflammation, is a potent anti-inflammatory,
anti-fibrotic, and angiogenic cell therapy. HXB-319 may suppress severe autoimmune disease activity, and end organ dam-
age in DAH, particularly by excessive induction of anti inflammatory activity via IDO, and over expression of TSG-6, increased
CD4+ Tregs and significant suppressive effects on neutrophil population.

Disclosure: H. Bukulmez: None; A. Dennis: None; J. Reese-Koc: None; S. Sieg: None; S. Emancipator: None.

Table 1: Flow cytometry analysis of post mortem peritoneal lavage fluid of DAH model
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Factors Influencing Time to Diagnosis in U.S. Patients with Systemic
Lupus Erythematosus

Joy Buie, Lupus Foundation of America, York, SC
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Session Title: Abstracts: Interprofessional OA & Lupus
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease defined by its heterogeneity
and cycles of flares and remissions. Owing to non-specific or incomplete sequelae, diagnosing lupus represents a consider-
able clinical challenge. Despite increased awareness among physicians and patients, considerable diagnostic delays in SLE
persist. The objective of this study was to identify factors contributing to delays in SLE diagnosis.

Methods:We performed cross-sectional analysis of 925 US patients with SLE registered in the Lupus Foundation of Amer-
ica Research Accelerated by You (RAY®) registry from October 2020 to May 2023. The Accelerated Failure Time model was
used to ascertain factors influencing time to diagnosis. Demographics variables including age, sex, race as well as onset of
first symptoms and time of diagnosis were evaluated. The potential effect of income, educational attainment and US region
were also determined.

Results: All participants included in the analysis were ultimately diagnosed with lupus. The average duration from symptom
onset and diagnosis is 6.29±0.277 SE years. Using a multivariable log-logistic AFT model, we observed that age (β=.019, p<
.001), residence in the southern region (β=0.227, p=.024) and identification as American Indian/Alaska Native
(β=0.651,p=.008) were associated with prolonged time to SLE diagnosis. Conversely, Asian (β=-0.545, p=.006) and Black/
African American race (β=-.366, p=.002) showed association with a shorter time to diagnosis. Evaluation of income indicated
a potential association with a shorter time to diagnosis (β=-0.049, p=0.063); however, it was not statistically significant.

Conclusion: Diagnostic delays remain a considerable issue for individuals eventually diagnosed with lupus. Factors such as
race, regional location, and age may contribute to time to diagnosis. Additional research is needed to explore the relationship
between these variables and the timing of SLE diagnosis.

Disclosure: J. Buie: None.

Abstract Number: 2498

Does Physical Activity Modify the Relationship Between Pain and
Corticosteroid Injection Utilization in Adults with or at High Risk for Knee
Osteoarthritis?

Sydney Liles1, Daniel White2, Thomas Bye2 and Jason Jakiela2, 1University of Delaware, Elkton, MD, 2University of
Delaware, Newark, DE
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Session Time: 2:00PM–3:30PM

Background/Purpose: Knee osteoarthritis (OA) is a leading global cause of pain and disability, with no current cure. Knee
pain is the most common symptom and a driving factor for patients to seek treatment for knee OA. Exercise and Corticoste-
roid (CS) injections are mainstays of treatment for knee OA, however, increased utilization of CS injections may increase the
risk of radiographic knee OA progression and cartilage loss. Given this, physical activity (PA) may be an ideal first-line treat-
ment, however, it is unknown if PA modifies the utilization of CS in those with varying levels of pain. Therefore, the purpose of
this study was to determine if PA modifies the relationship between knee pain and utilization of CS injections during a 5-year
follow-up period in adults with or at high risk for knee OA.

Methods: We used data from the Osteoarthritis Initiative (OAI). Our exposure was visual analogue scale (VAS) knee pain
severity over the past 30 days, dichotomized using a patient acceptable symptom state (PASS) value into high (≥ 4) vs low
pain (< 4) at the 48-month visit (analytic baseline, BL). Our outcome was receiving a CS injection. Participants were asked,
“In the past 6 months, have you received a CS injection?” at the 48-, 60-, 72-, 84-, 96-, and 108-month follow-up visits.
PA at BL was measured using an Actigraph GT1M and was examined as an effect measure modifier between pain and
CS injection. We used 6000 steps/day to stratify the sample, as this cutoff was previously found to be associated with

Figure 2: Kaplan-Meier survival curves for not receiving a CS injection by pain PASS exposure group in those who walked < 6000 steps/day at
baseline.

Figure 1: Kaplan-Meier survival curves for not receiving a CS injection by pain PASS exposure group in those who walked ≥ 6000 steps/day at
baseline.
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developing functional limitation. We excluded participants who answered yes to the CS injection question at BL. We pro-
duced Kaplan-Meier survival curves for cumulative incidence of not receiving a CS injection and used Cox proportional haz-
ards regression to calculate discrete-time hazard ratios (HR) and 95% confidence intervals (CI), adjusted for potential
confounders.

Results: 1868 participants (mean age = 65.0 years old, 55% female, mean BMI = 28.5 kg/m2) were included in the overall
analytic sample. 212 participants received at least one CS injection over 5 years of follow-up. In the ≥ 6000 steps/day group,
survival probability was 82.9% for those with high pain and 93.7% for those with low pain (Figure 1). In the < 6000 steps/day
group, survival probability was 78.5% for those with high pain and 93.4% for those with low pain (Figure 2). Participants with
≥ 4/10 pain that walked < 6000 steps/day had a 2.72 times greater hazard of receiving a CS injection compared to those
with < 4/10 pain (adjusted HR [95% CI] = 2.72 [1.50, 4.94]). Participants with ≥ 4/10 pain that walked ≥ 6000 steps/day
had a 1.48 times greater hazard of receiving a CS injection compared to those with < 4/10 pain, which did not reach statis-
tical significance (adjusted HR [95% CI] = 1.48 [0.79, 2.78]) (Table 1).

Conclusion: In adults with knee OA who walk less than 6000 steps per day, high pain is associated with greater corticoste-
roid utilization. However, in those who walk at least 6000 steps per day, pain is not related to CS injection utilization over the
next 5 years. This initial look suggests that daily walking may modify the relationship between pain and receiving a CS injec-
tion, though further research is warranted.

Disclosure: S. Liles: None; D. White: Viatris, 6; T. Bye: None; J. Jakiela: None.

Abstract Number: 2499

Influence of Adiposity on Physical Function, Physical Activity, and Self-
Reported Symptom Severity for Individuals with Arthritis Prior to
Beginning a Physical Activity Promotion Intervention

Scott Jamieson, Sara Wilcox and Christine Pellegrini, The University of South Carolina, Columbia, SC

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
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Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Table 1: Hazard ratios and 95% confidence intervals for receiving a CS injection, by pain PASS exposure group, stratified by steps/day at baseline.

4961



Background/Purpose: Engagement in moderate-vigorous physical activity (MVPA) is recommended for individuals with
obesity to promote weight loss and mitigate severity of chronic diseases associated with higher levels of adiposity. However,
limited research has examined the role that weight status plays on physical function, physical activity, and symptoms severity
for individuals with arthritis. Therefore, this study compared differences in physical activity; physical function; and arthritis
pain, stiffness, fatigue, and self-efficacy between individuals with and without obesity.

Methods: Participants ≥18 years with a diagnosis of arthritis from an ongoing study aimed to evaluate a phone-based ver-
sion of the Walk with Ease program were included. Physical function was assessed with the 30-second chair stand and
6-minute walk. Participants wore an ActiGraph GT9x Link for 7 days. Total minutes/week of MVPA (≥2020 counts/min)
and steps/day were calculated among participants with >4 valid days (≥10 hours of wear time). Weight status was calcu-
lated using body mass index (BMI); a BMI ≥30 kg/m2 indicated obesity and < 30 kg/m2 indicated absence of obesity.
Self-efficacy in arthritis care was assessed with the Arthritis Self-Efficacy Scale (ASES). Symptom severity for pain, fatigue,
and stiffness was assessed using a visual analog scale (VAS). Independent t-tests were used to compare mean differences
in physical function; physical activity; and self-reported measures of pain, stiffness, fatigue, and self-efficacy between partic-
ipants with and without obesity.

Results: A total of 140 participants were included in the analysis (91.4% female, 60.7% African American, 63.0 ± 9.7 years,
BMI 34.5 ± 8.1 kg/m2). Differences between those with and without obesity are shown in Table 1. Participants without obe-
sity were on average older than participants with obesity. Both groups were predominantly female and African American,
with osteoarthritis the most common arthritis diagnosis for each. Participants without obesity were more physically active
in terms of MVPA/week, steps/day, and walked a greater distance in the 6-minute walk test (p< 0.05). Participants without
obesity also reported lower levels of fatigue and stiffness (p< 0.05). Pain (p=0.059) and ASES (p=0.071) approached signif-
icance such that participants without obesity reported higher levels of arthritis self-efficacy and lower levels of pain. No sig-
nificant differences between groups were seen on the 30-second chair stand test (p=0.969).

Conclusion: Participants with obesity had greater impairments on the majority of tests administered along with lower levels
of physical activity as compared to those without obesity. Additional coaching strategies are warranted encouraging adults
with arthritis who are obese to engage in regular physical activity to assist with health-related outcomes.

Disclosure: S. Jamieson: None; S. Wilcox: None; C. Pellegrini: None.
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Suicidal Ideation and Self-Efficacy in Systemic Lupus Erythematosus:
Georgians Organized Against Lupus (GOAL) Cohort

Charmayne Dunlop-Thomas1, Gaobin Bao1, Jessica Williams2, Hilton Mozee1, Cristina Drenkard1 and S. Sam Lim1,
1Emory University, Atlanta, GA, 2Emory University School of Medicine, Atlanta, GA
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Session Date: Tuesday, November 14, 2023
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Background/Purpose: Suicidal ideation is more common in SLE than in other chronic diseases. Targeted interventions are
needed to reduce morbidity and mortality. Bandura’s theory of self-efficacy notes the importance of individual perception of
capabilities as predictors of health and well-being. Patients working with healthcare professionals to understand and man-
age symptoms is crucial. This study aimed to identify health and psychosocial factors associated with SI among patients
with SLE, which could serve as possible targets for intervention by healthcare professionals. We explored the possible asso-
ciation between self-efficacy (SE) for managing symptoms and treatments and suicidal ideation (SI) among SLE patients
from the Georgians Organized Against Lupus (GOAL) Cohort.

Methods: We examined data from the GOAL Cohort, a large population-based cohort of adults from metropolitan Atlanta,
Georgia, who fulfilled three or more ACR classification criteria with a final SLE diagnosis by a board-certified rheumatologist.
GOAL participants responded to validated self-administered tools on health outcomes. This study included participants with
completed surveys between 2017- 2020. We explored the following measures: Patient Health Questionnaire-9, PROMIS
Self-efficacy for managing medications and treatments (SEMMT) and PROMIS Self-efficacy for managing symptoms
(SEMS), PROMIS depression, the Systemic Lupus Activity Questionnaire (SLAQ), and the Self-administered Brief Index of
Lupus Damage (SA-BILD). We examined an individual SEMS question for further examination: I can work with my doctor
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to manage my symptoms with response choices on a Likert scale from 1 (I am not at all confident) to 5 (I am very confident).
Logistic regression was used to examine factors associated with SI.

Results: This study includes data from 967 SLE participants (94% women, mean age 32 years [SD 11.8], 82% Black, mean
disease duration 15 years [SD 10.3], 14% uninsured). The mean disease activity and organ damage scores were 15 (SD 8.8)
and 4 (SD 3.7), respectively. The t-scores for SEMMT and SEMS were 46 [SD 8.9] and 48 [SD 8.7], respectively. Ninety par-
ticipants (9.4%) endorsed suicidal ideation.

Univariate analyses showed that lower SE, higher SLE activity and higher depression scores were significantly associated
with SI. In the multivariate analysis, only lower SE related to working with doctors to manage symptoms remained signifi-
cantly associated with suicidal ideation after controlling for other factors (Table).

Conclusion: In a population-based, predominantly Black SLE cohort with considerable disease activity, there was a signif-
icant proportion of suicidal ideation. After controlling for other risk factors, such as socio-demographics and disease status,
those with low self-efficacy for working with doctors to manage symptoms were at higher risk for SI. Health professionals
can consider assessing and addressing perceptions of self-management capabilities among patients with SLE in order to
improve outcomes in this vulnerable population.

Disclosure: C. Dunlop-Thomas: None; G. Bao: None; J. Williams: None; H. Mozee: None; C. Drenkard: None;
S. Lim: None.

Abstract Number: 2501

WITHDRAWN

SESSION INFORMATION

Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Interprofessional OA & Lupus
Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a common multisystem autoimmune disease with chronic
inflammation. Many efficacy evaluation indicators of randomized clinical trials (RCTs) for SLE have been proposed but the
comparability remains unknown. We aim to explore the preference and comparability of indicators reporting response rate
and provide basis for primary outcome selection when evaluating the efficacy of SLE pharmaceutical treatment.

Methods:We systematically searched 3 databases and 3 registries to identify pharmacological intervention-controlled SLE
RCTs. Relative discriminations between indicators were assessed by the Bayesian hierarchical linear mixed model.

Results: 33 RCTs met our inclusion criteria and we compared 8 of the most commonly used indicators reporting response
rate (Figure 1). Systemic Lupus Erythematosus Disease Activity Index (SLEDAI)-4and Systemic Lupus Erythematosus
Responder Index(SRI)-4 were considered the best recommended indicators reporting response rate to discriminate the
pharmacological efficacy. Indicator preference was altered by disease severity, classification of drugs and outcome of trials,
but SLEDAI-4 had robust efficacy in discriminating ability for most interventions. Of note, British Isles Lupus Assessment
Group (BILAG) Index-based Combined Lupus Assessment (BICLA) showed efficacy in trials covering all-severity patients,
as well as non-biologics RCTs. BILAG response and Physician’s Global Assessment (PGA) response were more cautious
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in evaluating disease changes. Serious adverse events (SAE) was often applied to evaluate the safety and tolerability of treat-
ments rather than efficacy (Figure 2).

Conclusion: The impressionable efficacy discrimination ability of indicators highlights the importance of flexibility and com-
prehensiveness when choosing primary outcome(s) (Table 1). As for trials that are only evaluated by SLEDAI-4, attention
should be paid to outcome interpretation to avoid the exaggeration of treatment efficacy.

Abstract Number: 2502

Self-Reported Sleep Disorders Among Individuals with Systemic Lupus
Erythematosus

Patti Katz1, Maria Dall’Era2, Jinoos Yazdany3 and KalebMichaud4, 1University of California San Francisco, San Rafael, CA,
2University of California San Francisco, San Francisco, CA, 3University of California, General Department of Medicine,
Division of Rheumatology, San Francisco, CA, 4University of Nebraska Medical Center, Omaha, NE
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Session Date: Tuesday, November 14, 2023
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Session Type: Abstract Session
Session Time: 2:00PM–3:30PM

Background/Purpose: Research in the general population has linked sleep disorders to poor outcomes such as
lower pain thresholds, fatigue, cognitive impairment, depression, and cardiovascular disease – important health out-
comes relevant to lupus, as well as higher levels of systemic inflammation, which may influence SLE disease activity
and symptoms. SLE-specific studies have linked self-reported sleep problems with greater disease activity and symp-
toms and even risk of lupus onset. Some sleep disorders are more common among older individuals. We examine
the prevalence of self-reported sleep disorders in two SLE cohorts, one with greater representation from older adults
with SLE.

Methods: Data are from participants with physician-confirmed SLE in the California Lupus Epidemiology Study
(CLUES) and the FORWARD Databank. In one data collection period in each study, we examined two sleep disorders:
obstructive sleep apnea (OSA) using the validated STOP-Bang questionnaire and self-reported OSA diagnosis, and
restless legs syndrome (RLS) using validated self-reported questions and self-reported RLS diagnosis. We examined
the prevalence of OSA and RLS and the overlap between the two in each cohort. Unadjusted analyses identified sig-
nificant associations between OSA and RLS and sociodemographic (age, sex, income, education), general health
(smoking, obesity, comorbidities [Rheumatic Disease Comorbidity Index, RDCI), and SLE-related (SLE duration, self-
reported disease activity [Systemic Lupus Activity Questionnaire, SLAQ], and damage [Brief Index of Lupus Damage,
BILD], 0-10 pain rating, glucocorticoid use, use of immunosuppressive medications) characteristics. Multivariable anal-
yses to identify independent associations of sleep disorders included all variables significant at p≤0.10 in unadjusted
analyses.

Results: Mean age was 50 ± 14 years in CLUES and 61 ± 12 years in FORWARD (Table 1). Prevalence of each sleep dis-
order was higher in the older FORWARD cohort and considerably higher in both cohorts than in the general population
(Table 1). In CLUES and FORWARD, 36.7% and 53.8% of participants, respectively, had at least one sleep disorder. In mul-
tivariable analyses, SLAQ, pain, and a higher number of comorbid conditions were the most consistent factors associated
with sleep disorders (Tables 2 and 3).Obesity (BMI ≥30 kg/m2) was also associated with OSA.
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Conclusion: High proportions of individuals in both of these SLE cohort had sleep disorders; prevalence was greater in the
older cohort. Factors associated with sleep disorders – comorbid conditions, disease activity, and pain – were similar in the
two cohorts. Given the association of sleep disorders with poor health outcomes, increased awareness of and screening for
sleep disorders among SLE patients may be beneficial, particularly among older adults who may be more likely to have sleep
disorders and be more sensitive to the negative impacts of sleep disorders.

Disclosure: P. Katz: None; M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoS-
mithKlein, 2, 5, Pfizer, 2; J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2; K. Michaud: None.

Abstract Number: 2503

Cytokines Regulate the Fibrotic Response of Growth Factors in Joint
Fibroblast-like Synoviocytes

Sofie Falkenløve Madsen1, Mikkel Rathsach Andersen2, Alexander Scheller Madrid2, Signe Holm Nielsen3, Morten
Karsdal3, Christian Thudium3 and Anne-Christine Bay-Jensen3, 1University of Copenhagen, Herlev, Denmark, 2Herlev-
Gentofte Hospital, Gentofte, Denmark, 3Nordic Bioscience, Herlev, Denmark

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Cytokines & Cell Trafficking
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Rheumatoid arthritis (RA) and osteoarthritis (OA) are characterized by inflammation, joint swelling,
stiffness, and pain. A fibroid phenotype has been identified in RA, where fibrosis is the key molecular feature, and inflamma-
tion is absent. Fibroblast-like synoviocytes (FLS) are located in the synovial membrane (SM), where they produce
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extracellular matrix (ECM) components as a response to injury. The interplay between joint fibrosis and inflammation and its
impact on ECM formation are poorly understood. We hypothesize that a fibro-inflammatory environment may affect the
fibrotic response of FLS. Our objective was to characterize the fibrotic ECM profile of FLS in a fibro-inflammatory context
to gain insights into the complex dynamics of fibrosis and inflammation in joint pathology.

Methods: Primary human FLS were isolated from the SM of patients undergoing total knee replacement surgery (n=8). The
FLS were cultured in 0.4% fetal bovine serum DMEM with ficoll (to create a crowded environment) and ascorbic acid for
12 days. The growth factors, TGF-β1 [1 nM] and PDGF-AB [6 nM], and cytokines, IL-1β [0.5 nM] and TNF-α [0.5 nM] were
added either alone or in combination. Non-treated FLS were used as control (w/o). Every 4 days, the supernatant was col-
lected, and new treatments were added. PRO-C3, a type III collagen formation biomarker, was measured in the supernatant
using a validated ELISA. 2-way ANOVA compared day-to-day differences with Tukey’s multiple comparisons tests. In addi-
tion, the AUC for each patient was computed, and the treatment differences were compared using the Kruskal-Wallis test
with Dunn’s multiple comparisons tests.

Results: TGF-β increased the PRO-C3 formation from day 8 (D8) and PDGF from D4 compared to w/o (p< 0.05, Fig. 1A,
1B). Co-stimulation with TGF-β+IL-1β increased PRO-C3 on D4 compared to w/o (p< 0.05); however, it was not different
from TGF-β or IL-1β alone (Fig. 1A). The AUC of co-stimulation with TGF-β+IL-1β were higher than w/o (p< 0.05, Fig. 1B).

Figure 1 The effect of fibro inflammation on type III collagen formation (PRO-C3). A) PRO-C3 increases from single stimulation of TGF-β from D8, IL-
1β on D4 and TNF-α on D4 and D8 compared to w/o. Co-stimulation of TGF-β+IL-1β increases PRO-C3 on D4 compared to w/o. Co-stimulation
of TGF-β+TNF-α increases PRO-C3 compared to w/o from D4 and onwards, and to TGF-β on D4 and to TNF-α on D12. B) AUC increases from
stimulation of TGF-β, TGF-β+IL-1β and TGF-β+TNF-α compared to w/o. Co-stimulation of TGF-β+TNF-α also increases AUC compared to TNF-
α. No. indicates the different patients. C) PDGF and PDGF+IL-1β increases PRO-C3 from D4 and onwards compared to w/o. Co-stimulation of
PDGF+IL-1β also increases PRO-C3 on D4 compared to PDGF and IL-1β. Co-stimulation of PDGF+TNF-α increases PRO-C3 compared to
PDGF, TNF-α and w/o on D4, and to w/o on D12. D) Co-stimulation of PDGF+IL-1β and PDGF+TNF-α increases the AUC compared to
w/o. No. indicates the different patients. A significance level of p ≤ 0.05 was employed, and symbols denote the level * = p<0.05, ** =p<0.01,
*** =p<0.001, **** =p<0.0001.
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In contrast, co-stimulation with TGF-β+TNF-α increased PRO-C3 compared to w/o from D4 and onwards, and were higher
than TGF-β on D4 and TNF-α on D12 (p< 0.05, Fig. 1A). The AUC of TGF-β+TNF-α was increased compared to w/o and
TNF-α (p< 0.0001 and p< 0.05, respectively, Fig. 1B). Co-stimulation of PDGF+IL-1β, increased PRO-C3 from D4 and
onwards compared to w/o, and to PDGF and IL-1β on D4 (p< 0.05, Fig. 1C). The AUC of the co-stimulation was increased
compared with w/o (p< 0.0001, Fig. 1D). A similar trend was found for co-stimulation of PDGF+TNF-α. Here, PRO-C3 was
increased on D4 and D12 compared to w/o and compared to PDGF and TNF-α on D4 (p< 0.05, Fig. 1C). The AUC of the
co-stimulation was higher than w/o (p< 0.0001, Fig. 1D).

Conclusion: In conclusion, the combination of inflammatory cytokines and fibrotic growth factors induces a heightened
fibrotic response, particularly increasing type III collagen formation, more than the fibrotic growth factors alone. These data
suggest that the coexistence of fibrosis and inflammation could potentially influence the mechanisms driving joint damage
in RA and OA. This underscores the potential need for therapeutic strategies targeting both fibrosis and inflammation in
patients with arthritis.

Disclosure: S. Madsen: None; M. Andersen: None; A. Scheller Madrid: None; S. Holm Nielsen: Nordic Bioscience,
3, 8; M. Karsdal: Nordic Bioscience, 3, 4, 8; C. Thudium: Nordic Bioscience, 3, 11; A. Bay-Jensen: Nordic Biosci-
ence, 3, 3, 8, 9.
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Background/Purpose: Bcl11b, a zinc finger bi-functional transcription factor, is highly expressed in various tissues during
development and differentiation, including stromal cells. It has been shown that Bcl11b has an impact on Th17 responses.
Recently we found using a bioinformatic analysis that Bcl11b is down-regulated in psoriatic skin. In addition to Bcl11b, other
transcription factors, such as NF-kB, are also involved in immune-mediated diseases that can be activated by cytokine stim-
ulation. However, the mechanism of activation and regulation of pathways related to these transcription factors has not been
identified.

To investigate the role of Bcl11b in the regulation of NF-kB pathways in keratinocytes under naïve and inflammatory
conditions.

Methods: : HaCaT keratinocytes were cultured and Bcl11b was knocked down in these cells using the CRISPRi approach.
qPCR and WB were performed to analyze the RNA and protein levels of Bcl11b, control genes, and NF-kB pathway genes.
In addition, the effect of IL-17A, IL-23, TNF, IL-23/TNF, and IL-17A/IL-23 on the activation of the canonical and non-
canonical NF-kB pathways in HaCaT keratinocytes was investigated in the presence or absence of Bcl11b.
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Results: Tomimic the lower expression of Bcl11b that has been found in different autoimmune diseases,Bcl11bwas knocked
down in keratinocytes, which was confirmed using q-PCR and WB. Gene expression analysis and/or WB of NF-kB pathways
including NF-kB1, TNF, NF-kB2, RELB, and NIK indicated an upstream role of Bcl11b in both the canonical and non-canonical
NF-kB pathways. We further analyzed these pathways under inflammatory conditions. Cytokine stimulation showed that the
IL-17A, IL-17/IL-23, and IL-23/TNF can rescue the down-regulation of Bcl11b expression. None of these cytokines are able
to activate the canonical NF-kB pathway under Bcl11b knockdown condition. Interestingly, IL-17A and IL-23/TNF, but not
IL-23 or TNF alone, are able to activate the non-canonical NF-kB pathway in the absence of Bcl11b.

Conclusion: Here, we showed for the first time the role of Bcl11b and its interaction with the canonical and non-canonical
NF-kB pathways in keratinocytes. Our data suggest that pro inflammatory cytokines have different effects on Bcl11b depen-
dent activation of NF-kB pathways. Since Bcl11b acts both directly, and indirectly to promoter regions, this may impact its
effect on the NF-kB pathways in different inflammatory conditions. Further studies are warranted to unravel the interaction
of Bcl11b and these two NF-kB pathways.

Disclosure: S. Parsa: None; S. Rahmani: None; N. Davelaar: None; A. M.C.mus: None; E. Lubberts: None.
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Background/Purpose: Interleukin-1 receptor-associated kinase 4 (IRAK4), is a key node that mediates inflammatory sig-
naling in response to activation of toll-like receptor (TLR) and IL-1 receptor (IL-1R) activation making it an attractive target
for treating inflammatory diseases. IRAK4 has multiple functions, including kinase activity and a scaffolding activity that brid-
ges the interaction between MYD88 and IRAK1/2, which is a critical interaction for signal transduction from the myddosome.
IRAK4 kinase inhibitors cannot block signaling in cells outside the myeloid compartment and reducing IRAK4 protein by tar-
geted degradation fails to maximally block IRAK4 signaling. Thus, targeting scaffolding directly is an attractive approach to
inhibit IRAK4 across a range of disease relevant cell types. Here, we describe compounds that bind to IRAK4, directly block
scaffolding activity, and are effective at inhibiting IRAK4 signal transduction and cytokine production across a range of dis-
ease relevant cell types.

Methods: IRAK4 degraders, kinase inhibitors, and scaffolding inhibitors were tested for their ability to block scaffolding with
recombinant proteins and in myeloid and non-myeloid cells and for their ability to inhibit cytokine production in primary cells
responding to TLR ligands or IL-1 stimulation. The effect of scaffolding inhibitors in mice was determined by assessing TNF
production following lipopolysaccharide (LPS) exposure, and chemokine production and neutrophil recruitment in a urate
crystal model of gout.
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Results: IRAK4 scaffolding inhibitors blocked recombinant IRAK4 binding both to IRAK1 and IRAK2 in vitro and in cells,
whereas kinase inhibitors and protein degraders had no effect. To identify a relationship between scaffolding activity and
proinflammatory signaling, the effect of these compounds on cytokine production was assessed in a panel of cells. In periph-
eral blood mononuclear cells (PBMCs) each compound blocked cytokine production. However, in certain disease relevant
cell types, including fibroblasts, synoviocytes, osteoclasts, chondrocytes, and keratinocytes from healthy subjects or
patients with inflammatory diseases only the scaffolding inhibitors blocked cytokine production in a robust fashion. Oral
administration of the scaffolding inhibitor to mice dose-dependently reduced serum TNF produced in response to LPS
and significantly reduced chemokine production and neutrophil recruitment in a model of gout.

Conclusion: Our data suggest that inhibiting IRAK4 scaffolding is an effective mechanism to inhibit IRAK4 signaling and
unlike IRAK4 kinase inhibitors and degraders, has robust activity against disease relevant cell types. As such, blocking
IRAK4 scaffolding represents a novel therapeutic approach to treat inflammatory diseases with the potential to achieve
greater efficacy relative to previous approaches to drug this target.

Disclosure: K. Byth: Bicycle Therapeutics, 3, 4, 8; R. Morgan: Odyssey therapuetics, 11; P. Michelys: Novartis, 3, 11,
odyssey therapeutics, 3, 11; K. Demock: None; G. Kannan: None; Q. Chen: None; B. Sanchez: None; X. Lu: None;
A. Telling: None; C. Lesch: None; C. Yu: None; S. Bradley: None; B. Andresen: Merck/MSD, 3, Odyssey Therapeu-
tics, Inc., 3; S. Hassanien: None;C. Taylor: None; Z. Hou: None;K. Borrelli: None; A. Gardberg: Morphosys, 3, Odys-
sey Therapeutics, 3; E. Munschy: None; A. Schwaid: None; A. Opipari: Odyssey Therapeutics, 3; S. Pan: None;
L. Franchi: Odyssey Therapeutics, 3, 11.
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Background/Purpose: Chronic synovitis is a debilitating manifestation of juvenile idiopathic arthritis (JIA). Synovial fibroblast
is a major preparator of inflammatory arthritis and has not been well studied in JIA. Thus, we aimed to study the involvement
of TGF-β activated kinase 1 (TAK1) in cytokine-driven JIA synovial fibroblasts (JIASFs) activation and subsequent induction
of inflammatory arthritis.

Methods: JIASFs were isolated from the synovial fluids aspirated from the knees of deidentified JIA patients. JIASFs were
treated with TNF-α and IL-1β (0-120 minutes) to study the phosphorylation of TAK1 and downstream signaling pathways.
To investigate the overall impact of TAK1 inhibition, RNA sequencing (RNA-seq) analysis of JIASFs following IL-1β stimula-
tion with and without TAK1 inhibitor- 5Z-7-oxozeaenol (5Z) was conducted. JIASFs treated with NG-25 (reversible TAK1
inhibitor) and 5Z (irreversible TAK1 inhibitor) were also examined for the expression of p-TAK1, p-p38, p-ERK, and p-JNK
via Western blotting. To study the involvement of TAK1 in inducing JIASF aggressive and inflammatory phenotype, the
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expression of COX-2, podoplanin, IL-6, IL-8, CXCL5, and CCL5 following 5Z treatment were determined dose-dependently
via ELISA and Western blotting. The statistical value of p< 0.05 was considered statistically significant.

Results: RNA-seq analysis identified 2,076 differentially expressed genes significantly regulated by IL-1β (10 ng/mL; n=3,
p< 0.05). A total of 502 genes, mostly involved in inflammation and aberrant cell proliferation, were upregulated by IL-1β,
and 1,574 genes primarily responsible for controlled cell proliferation and homeostasis were downregulated by IL-1β.
Among those 2,076 genes, 707 genes were significantly altered following 5Z (1 μM) treatment, of which 389 genes were sig-
nificantly upregulated whereas 318 genes were significantly downregulated by 5Z treatment. Gene Ontology studies on
RNA-seq revealed that 5Z suppressed the genes involved in cytokine signaling in the immune system, and inflammation,
and restored the genes involved in the negative regulation of centriole replication, and regulation of the cell cycle process.
Furthermore, the treatment with 5Z or NG-25 (0.01 to 1 μM) followed by IL-1β (10 ng/mL) stimulation revealed that 5Z sig-
nificantly inhibited the p-TAK1 at 0.01 μM (p < 0.001, n = 3) and p-p38, p-JNK and p-ERK at 0.1 μM (p < 0.0001, n= 3).
Whereas NG-25 significantly suppressed p-TAK1 at 1 μM (p < 0.05, n=3) and its downstream p-p38 and p-JNK at
0.1 μM and 0.5 μM, respectively. 5Z also significantly downregulated the expression of COX-2 (at 0.05 μM, p< 0.01, n=3),
IL-8 and CXCL5 (at 0.01 μM, p< 0.01, n=3). The expression of podoplanin, IL-6 and CCL5 also went down following 5Z
treatment (at 0.25 μM, n=3) indicating the overall potential of TAK1 inhibition to limit JIASFs ability to exacerbate arthritis.

Conclusion: Our preliminary findings delineate the critical role of TAK1 in cytokine-driven hyperplasia and invasiveness of
JIASFs, and the inhibition of TAK1 in vitro promises cessation of JIASF- mediated expression of inflammatory markers.

Disclosure: M. Shanta: None; A. Singh: None; P. Panipinto: Regeneron, 3; S. Ahmed: None.
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Background/Purpose: ZCCHC6, also known as TUT7 or TENT2, plays a crucial role in RNA processing and metabolism
through its uridylyl transferase function. This function involves adding uridine residues to the 3’ ends of RNA molecules,
including mRNA and microRNAs and is important for regulating RNA stability, decay, and turnover. However, its role in
pro-inflammatory cytokines, such as IL-1β and TNF-α induced inflammatory function, remains elusive.

Methods: To investigate the role of ZCCHC6 in TNF-α-induced inflammation, RNA-seq analysis was performed in human
rheumatoid arthritis synovial fibroblasts (RASFs) treated with TNF-α alone or with ZCCHC6 knockdown using siRNA
method. Mass Spectrometry based untargeted phospho-proteomics analysis was conducted to determine changes in
the global phosphorylation landscape of RASFs treated with ZCCHC6 siRNA in the presence of TNF-α stimulation. Addition-
ally, Gene Ontology studies, ELISA, quantitative RT-PCR, andWestern blot analyses were performed to determine the effect
on inflammatory responses in TNF-α-activated RASFs with or without ZCCHC6 knockdown. The experiments were carried
out using at least three RASF donor lines, with statistical significance set at p< 0.05.
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Results: ZCCHC6 knockdown in human RASFs resulted in the differential regulation of 835 genes in the presence of TNF-α.
Out of these genes, 384 genes were upregulated, whereas 451 genes were downregulated by at least 2-fold (N=3,
p< 0.05). ZCCHC6 exhibited anti-inflammatory effects in TNF-α-stimulated RASFs, as its knockdown by targeted siRNA
by enhanced the phosphorylation of signaling proteins important in MAPK-activated pathways, including ASK1, cJun,
pERK, p38, pP65, and SAPK/JNK proteins (N=3, p< 0.05). The MS-based phospho-proteomic analysis confirmed that
ZCCHC6 knockdown selectively influenced the phosphorylation of 263 unique proteins (N=3, p< 0.05). Gene Ontology
studies revealed the upregulation of key pathways, such as mRNA metabolism, apoptosis, DNA damage, and cellular local-
ization. Further analysis demonstrated critical changes in the cellular activity of phosphorylation events that are tightly regu-
lated by Protein Phosphatase 2A (PP2A), a serine/threonine phosphatase. A loss of ZCCHC6 inhibited the TNF-α-induced
expression of three regulatory subunits of PP2A, including the structural subunit (A), catalytic subunit (C), and regulatory
subunit (B).

Conclusion: This study unveils a novel axis involving ZCCHC6 and TNF-α in the progression of RA. TNF-α utilizes ZCCHC6
to mediate internal phosphorylation signaling events, positively influencing Protein Phosphatase activity, and driving the
pathological processes underlying inflammation in RA.

Disclosure: A. Singh: None; F. Shaikh: None; S. Ahmed: None.
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Background/Purpose: Chronic exposure to IL-6 trans-signaling has been shown to significantly impact the characteristics
of rheumatoid arthritis synovial fibroblasts (RASFs). Previous studies have demonstrated that this exposure increases het-
erogeneity markers, upregulates reprogramming factors, and transforms RASFs into cells with stem cell-like characteristics.
Moreover, the transcription factor Ets2 has been identified as a crucial player in these effects, as it is upregulated and trans-
located to the nucleus of RASFs upon IL-6 trans-signaling stimulation.

Methods: To further explore the role of Ets2 in IL-6-induced inflammation, comprehensive analyses were performed. RNA-
seq analysis was conducted on RASFs treated with IL-6 + IL6R, either alone or in combination with Ets2 knockdown using
siRNA. Mass spectrometry-based untargeted phospho-proteomics analysis was utilized to evaluate global protein changes
in RASFs. Additional RNA sequencing was carried out, and the data were evaluated using ELISA, quantitative RT-PCR, and
Western blot analyses. The experiments involved multiple RASF donor lines, with statistical significance set at p< 0.05.

Results: Chronic IL-6 trans-signaling promotes stem cell-like characteristics in rheumatoid arthritis synovial fibroblasts
(RASFs), as evidenced by the upregulation of Nanog, OCT4, Sox2, and Myc. This effect is also observed in normal synovial
fibroblasts (NSFs), indicating a broader influence on cell differentiation. Proteomics analysis confirmed the upregulation of
stemness markers and metabolic intermediates associated with glycolysis in IL-6 trans-stimulated RASFs. Inhibition of the

4973



Ets2 transcription factor resulted in the downregulation of Nanog, Myc, and Sox2, suggesting that Ets2 drives the repro-
gramming of RASFs to a stem cell-like phenotype (N=3, p< 0.05). IL-6 trans-signaling induced the upregulation of CD90/
Thy1, a marker of mesenchymal stem cells, which was reversed by Ets2 knockdown (N=3, p< 0.05). The downregulation
of heterogeneity markers Thy1 and PDPN without Ets2 implies that IL-6 employs Ets2 to drive both inflammatory and differ-
entiation functions in RASFs. RNA sequencing identified 506 differentially regulated genes (N=3, p< 0.05), with the enrich-
ment of stem cell factors in the transcriptomics data. These findings shed light on the impact of chronic IL-6 trans-
signaling on RASFs and highlight the role of Ets2 in regulating inflammatory and differentiation processes. Understanding
these molecular events could lead to novel therapeutic strategies for rheumatoid arthritis.

Conclusion: To further explore the molecular changes induced by chronic IL-6 trans-signaling, we performed RNA
sequencing on RASFs that were continuously stimulated with IL-6 + sIL6R. Our analysis identified 506 differentially regulated
genes, with stem cell factors like Sox2, Myc, Oct4, Nanog, among others, showing enrichment in the transcriptomics data.
The role of Ets2 as a key mediator in this process highlights its significance in regulating both inflammatory and differentiation
functions.

Disclosure: A. Singh: None; S. Ahmed: None.
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Background/Purpose: Immune checkpoint inhibitors (ICI) stimulate the immune system to treat cancer but may cause
flares of pre-existing immune-mediated inflammatory diseases. Risk factors for ICI-induced RA flares are unknown. Some
studies suggest that flare of pre-existing autoimmune disease after ICI may portend a mortality benefit, perhaps as a marker
of immune activity against cancer, but this has not been investigated for ICI-induced RA flares. Evaluating a post-baseline
outcome such as RA flare could be prone to immortal time bias where patients must survive long enough to flare, falsely
showing an association with mortality. Therefore, we studied risk factors and outcomes of ICI-induced RA flares, considering
competing risk of death and immortal time bias in the analysis.

Methods:We performed a retrospective cohort study of patients with pre-existing RA initiating ICI for cancer treatment at a
large healthcare system (2011-2022). We performed medical record review on patients with a RA diagnosis code prior to ICI
initiation to confirm patients met 2010 ACR/EULAR RA criteria. We collected data on demographics, cancer, RA, RA dis-
ease activity/flares after ICI initiation, ICI disruption, and mortality. We analyzed baseline risk factors for RA flare after ICI
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initiation taking into account competing risk of death using the Fine and Gray method. We performed a landmark analysis to
limit the potential for immortal time bias, where baseline was 3 months after ICI initiation. Among those who survived at least
3 months, we examined whether RA flare within 3 months after ICI initiation was associated with mortality using Cox
regression.

Results: Among 11,901 patients who initiated ICI for cancer treatment, we analyzed 100 pre-existing RA patients (mean age
70.3 years, 63% female, 89% on PD-1 monotherapy, 50% lung cancer). At ICI initiation, 71% were seropositive, 82% had
remission/low RA disease activity, 24% were on glucocorticoids, 35% were on conventional DMARDs, and 10% were on
b/tsDMARDs (Table 1). RA flares occurred in 46% (incidence rate 1.84 per 1000 person-days, 95%CI 1.30, 2.37);
31/100 flared within 3 months of baseline. 72% died during follow-up, 21/100 within 3 months of baseline. Seropositive
RA had an adjusted sdHR of 1.95 (95%CI 1.02, 3.71) for RA flare compared to seronegative, accounting for competing risk
of death (Table 2). Otherwise, there were no baseline factors associated with RA flare, including cancer type, baseline dis-
ease activity, RA duration, and deformities. 9/46 (20%) patients had their ICI discontinued/paused due to RA flares. In the

Table 1. Baseline characteristics of pre-existing RA patients at index date of immune checkpoint inhibitor initiation (n=100).
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Table 2. Risk of RA flare after immune checkpoint inhibitor initiation by baseline factors, accounting for competing risk of death.

Figure 1. Cumulative incidence and hazard ratio for mortality by presence/absence of RA flare within 3 months of immune checkpoint inhibitor ini-
tiation. The landmark analysis was restricted to patients who survived at least 3 months after immune checkpoint inhibitor initiation (n=79). The
model was adjusted for age, sex, cancer type (lung/melanoma/other), cancer duration, and Charlson comorbidity index.
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landmark analysis among 79 patients who survived at least 3 months, RA flare in the first 3 months was not associated with
lower mortality (adjusted HR 1.24, 95%CI 0.71, 2.16) compared to no RA flare (Figure).

Conclusion: RA flares and mortality were each common among pre-existing RA patients initiating ICI for cancer. Seropos-
itivity was the only baseline factor associated with RA flare after accounting for the competing risk of death. RA flare after ICI
may not have prognostic implications for mortality. Previous findings suggesting mortality benefit from flares of other autoim-
mune diseases after ICI may have been due to immortal time bias.

Disclosure: K. McCarter: None; S. Arabelovic: None; T. Wolfgang: None; X. Wang: None; K. Yoshida: None;
G. Qian: None; E. Kowalski: None; K. Vanni: None; N. LeBoeuf: Bayer, 2, Sanofi, 2, Seattle Genetics, 2, Silverback,
2, Synox Therapeutics, 2; E. Buchbinder: Bristol-Myers Squibb(BMS), 1, Genentech, 5, Merck/MSD, 1, Novartis, 1;
L. Gedmintas: None; L. MacFarlane: None; D. Rao: AstraZeneca, 2, Bristol-Myers Squibb, 2, 5,
GlaxoSmithKlein(GSK), 2, Hifibio, 2, Janssen, 5, Merck, 5, Scipher Medicine, 2; N. Shadick: Abbvie, 5, AQtual, 5, Bris-
tol-Myers Squibb(BMS), 5, Janssen, 5; E. Gravallese: Associate Editor, New England Journal of Medicine, 3, Co-editor
of the textbook Rheumatology, 9, UptoDate, 9; J. Sparks: AbbVie, 2, Amgen, 2, Boehringer Ingelheim, 2, Bristol-Myers
Squibb, 2, 5, Gilead, 2, Inova Diagnostics, 2, Janssen, 2, Optum, 2, Pfizer, 2, ReCor, 2.
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Background/Purpose: PD-1 immune checkpoint inhibitors are able to re-activate restrained anti-tumor T-cell responses in
melanoma patients. However, PD-1 inhibition may also activate auto-reactive T-cells leading to immune-related adverse
events (irAEs). Autoantibodies might also play a role in anti-PD-1 induced irAEs and could potentially be used to identify
patients at risk of developing these irAEs. Therefore, we investigated the association between autoantibody-positivity and
treatment toxicity and response in melanoma patients treated with anti-PD-1.

Methods: This multicenter, retrospective study included 143 advanced melanoma patients treated with anti-PD-1. Until six
months after treatment initiation, toxicities grade ≥2 and recurrences/responses were captured. Autoantibody measure-
ments, comprising IgM rheumatoid factor (RF), antinuclear antibodies (ANA), anti-cyclic citrullinated peptide antibodies
(anti-CCP2), anti-thyroid peroxidase (anti-TPO) and anti-thyroglobulin (anti-Tg) were performed in an ISO15189 accredited
laboratory at baseline and after three months of treatment.
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Results: A total of 169 irAEs were experienced by 86 patients, the most common being thyroiditis (n=25), dermatitis (n=24),
and sicca complaints (n=19). More irAE (30/37 [81%]) were observed in patients with pre-existing detectable autoantibodies
than in patients without these autoantibodies (55/106 [52%], p = 0.003) (table 1). This was mainly due to the strong associ-
ation of anti-thyroid antibodies and thyroid dysfunction (69% in anti-TPO and/or anti-Tg positive patients versus 12% in anti-
TPO and/or anti-Tg negative patients, p < 0.001). No association between anti-CCP2, RF or ANA and arthritis, dermatitis,
sicca or colitis was observed. The association with thyroid antibodies was strongest in female patients: of seropositive
female patients 7/7 (100%) developed thyroiditis, compared to only 10/48 (21%) of anti-TPO and anti-Tg negative patients.

Seroconversion during anti-PD-1-treatment was only seen for thyroid antibodies. Here the combined positivity for anti-TPO
and/or anti-Tg increased from 13/143 (9.1%) at baseline to 24/143 (17%) on treatment (p = 0.003). For the other autoanti-
bodies the total number of seropositive patients stayed stable or decreased on treatment (table 2). Seroconversion of anti-
Tg and/or anti-TPO was associated with thyroid dysfunction in female patients: 6/10 [60%] of seroconverted patients devel-
oped thyroid dysfunction compared to 3/38 [8%] patients that remained seronegative (p = 0.001). Autoantibody-positivity
was not associated with disease recurrence (p = 0.45) or response (p = 0.69).

Table 1. Association of baseline autoantibodies with immune-related adverse events (irAE). In each cell, n/N indicates the number of patients who
developed the irAE (n) out of the total number of patients who were either positive or negative at baseline for the indicated antibody (N). Anti-CCP2:
anti-cyclic citrullinated peptide antibodies, RF: rheumatoid factor, anti-TPO: thyroid peroxidase, anti-TG: anti-thyroglobulin, ANA: antinuclear anti-
bodies

Table 2. Number of autoantibody-positive patients per antibody (RF, anti-CCP2, anti-TG, anti-TPO and ANA) at baseline and on treatment. Anti-
CCP2: anti-cyclic citrullinated peptide antibodies, RF: rheumatoid factor, anti-TPO: thyroid peroxidase, anti-TG: anti-thyroglobulin, ANA: antinu-
clear antibodies
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Conclusion: Autoantibody-positivity prior to anti-PD-1 therapy is associated with the development of irAEs in melanoma
patients, indicating that anti-PD-1 therapy not only leads to loss of tolerance to tumor antigens but also to nontumor auto-
antigens. Baseline positivity and seroconversion of anti-thyroid antibodies were associated with the development of
thyroiditis.

Disclosure: T. van Wesemael: None; J. Borgers: None; K. Gelderman: None; E. Verdegaal: None; C. Korse: None;
M. Welters: None; E. Kapiteijn: None; W. van Houdt: None; S. van der Burg: None; R. Toes: Bristol-Myers
Squibb(BMS), 5; J. Thienen: None; J. Haanen: None; D. van der Woude: None.
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Background/Purpose: Rituximab (RTX) treatment significantly decreases the antibody response to COVID-19 vaccines,
raising concerns about its use. However, unlike during the pandemic, most patients initiating RTX now, will receive
COVID-19 vaccination before initiating RTX. Thus, the effect of RTX treatment on serological vaccine response in pre-
vaccinated individuals remains unclear. We aimed to assess the antibody (abs) level and function by three different SARS-
CoV-2 abs assays in COVID-19 vaccinated patients, depending on the timing of RTX treatment initiation, either before or
after vaccination.

Methods: Patients treated with RTX at the Dep. of Rheumatology, Aarhus University Hospital, from 2017 to 2022 were eli-
gible for inclusion (n=368). Patients were categorized based on the order of RTX treatment to their primary COVID-19 vac-
cination: RTX pre (RTX only prior to vaccination), RTX pre+post (RTX prior to and after vaccination), and RTX post (RTX
only after vaccination). Additionally, we investigated the effect of vaccines administered ≥ 9 months since the last RTX treat-
ment, "RTX-free" vaccinations. Serological response was evaluated by measuring 2 different SARS-CoV-2-IgGs (Spike and
Nucleocapsid) and the concentration and activity of neutralizing antibodies. Blood donors (BDs) were enrolled as con-
trols, n=113.

Results: We included 254 patients; 67% female, aged 62 years. The predominant diagnoses were ANCA-vasculitis (31%),
rheumatoid arthritis (26%) and myositis (12%). Patients had on average four COVID-19 vaccinations and one infection, while
BDs had respectively three and one.
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The RTX pre+post group (n=132) had significantly lower concentrations of spike and neutralizing abs, neutralizing activity
and seroconversion compared to the RTX pre (n=54) and RTX postgroup(n=68), Fig 1A-D. Only 65% of RTX pre+postdeve-
loped neutralizing abs compared to 91% for theRTX post and 93% for theRTX pre, Fig 1C. There was no difference between
the RTX pre or RTX post in seroconversion of the 3 abs measured (all p’s ≥ 0.08).

Univariate and multivariate logistic regression analysis were performed with seroconversion of SARS-CoV-2-Spike IgG as
the dependent variable, Table 1. The final model had number of "RTX-free" vaccinations (OR 1.93) and number of RTX infu-
sions (OR 0.94) as the significant predictors.

There was a significant dose-dependent correlation between "RTX-free" vaccinations with both antibody concentrations
and seroconversion (Fig 2A, P< 0.001). The patients with zero "RTX-free" vaccinations had a seroconversion rate of 50%,
compared to 89% for patients with 3 "RTX-free" vaccinations and40-fold higher median ab levels.

Conclusion: Our study demonstrates that COVID-19 vaccination administered before initiating RTX will induce a superior
serological response compared to vaccination after RTX treatment. This supports the continuous use of RTX in rheumatic
diseases with an emphasis on administering vaccinations before initiating RTX. Additionally, our findings highlight the impor-
tance of timing vaccinations for individuals undergoing continuous RTX treatment. The concept of "RTX-free" vaccinations
with a minimum gap of 9 months since last RTX treatment may be useful in guiding vaccination strategies.

Figure 1. Concentrations of IgG (A), nucleocapside (B) and neutralizing (C) SARS-CoV-2 antibodies and neutralizing antibody activity (D) in Ritux-
imab (RTX) treated patients and blood donors. RTX treated patients are divided according to sequence of primary COVID-19 vaccination and
RTX treatment. ”RTX pre” indicate RTX treatment were only given prior to vaccination, and not after. ”RTX pre+post” RTX treatment were given
prior to and after vaccination. ”RTX post” RTX treatment were only given after primary COVID-19 vaccination. Pie charts indicate percentage of
patients with measurabel antibodies/positive neutralizing antibody activity. Horizontal line indicate mean and whiskers 95% CI. Dotted lines indi-
cate levels for positive test.
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Figure 2. Graphical presentation of variables with explanatory power in multiple logistic regression analysis with precense of SARS-CoV-2 IgG anti-
bodies as dependent variable. (A) Number of vaccinations with sufficient interval to latest RTX infusion, "RTX-free", e.g. no RTX given 9 months
prior to and 1 month after COVID-19 vaccination. Bar indicate median, whiskers 95%CI, N total number of patients in each group (B) Total number
of RTX infusions recieved.
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Background/Purpose: In about 10% of patients, the immune response to immune checkpoint inhibitors (ICI) exceeds the anti-
tumor response and leads to autoimmune complications (immune-related Adverse Events, irAEs), which can sometimes be
severe and require the use of targeted therapies. Two studies recently reported a deleterious impact of targeted therapies on
the survival of patients with irAEs. This work aims at comparing overall survival in patients treated for an hospitalized irAE with
a biological or targeted synthetic DMARD (b/tsDMARD), conventional synthetic DMARD or exclusively with corticosteroids.

Methods: All adults included in the French national health database who initiated ICI for any type of cancer between 2014
and 2019 were retrospectively analyzed, with a a one-year look-back and one year look-ahead period. The occurrence of
an irAE during ICI treatment or in the 12 following months was defined by the combination of (1) hospitalization for a cause

Figure. Overall survival in days in patients treated with a conventional DMARD (green), a b/tsDMARD (red), or corticosteroids (blue).
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evoking an irAE of any nature, except endocrinopathy, and (2) initiation of corticosteroids, csDMARD or b/tsDMARD.
Patients contributed from the time the 2 criteria were fulfilled until the end of follow-up or death. Treatment of IRAEs was con-
sidered as a time dependent variable with 3 classes: corticosteroids alone, csDMARD and b/tsDMARD. Because switches
in treatment could occur during follow-up, propensity score (PS) was recalculated every 30 days using a multinomial logistic
regression. PS included the current treatment, gender, age, type of cancer, ICI prescribed in monotherapy or as a combina-
tion, ICI year of beginning, time from cancer to initiation of ICI, use of corticosteroids, hospitalization in intensive care unit,
type of irAE, number of LTDs, Charlson’s index and FDep social deprivation index. Overall survival was compared between
the three groups using a Cox model ponderated with overlap weights to ensure balance.

Results: 71,723 patients (men: 66.0%, median age: 66 years) initiating an ICI were analyzed. An hospitalized irAE occurred
in 2575 patients at a median time of 232 days after ICI initiation and the 4 most frequent were gastrointestinal (inflammatory
colitis, 1.7%), rheumatic (0.7%), cardiologic (0.5%) and pulmonary (0.4%). Global mortality was 66.0%. Median patient
follow-up after irAE was 268 days. The weighted baseline populations consisted of 180 patients treated with b/tsDMARD,
263 patients treated with conventional DMARD and 341 patients exclusively with corticosteroids. Covariates were well-
balanced between groups.

Overall mortality in patients treated with b/tsDMARD did not significantly differ from csDMARD (HR=1.13, CI=[0.97, 1.33]).
Overall mortality in patients treated with corticosteroids was significantly higher than csDMARD (HR=1.30, CI=[1.04, 1.64])
but did not differ significantly from b/tsDMARD (HR=1.15, CI=[0.95, 1.39]).

Conclusion: In this large nationwide study, with one of the largest number of hospitalized irAEs and b/tsDMARD-treated
patients, targeted therapies were not associated with a worse prognosis. The prognosis according to the underlying type
of IRAEs is currently being investigated and will be presented at the meeting.

Disclosure: J. Gottenberg: AbbVie, 2, BMS, 2, 5, Galapagos, 2, Gilead, 2, Lilly, 2, MSD, 2, Novartis, 2, Pfizer, 2, 5;
N. Sedmak: None; P. Tran Ba Loc: None; T. Fabacher: None; T. Bahougne: None; C. Arnold: None; G. Desjeux:
None; H. Servy: None; N. Meyer: None; E. Sauleau: None; R. Seror: None; E. Sebbag: None.
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Background/Purpose: : Immune checkpoint inhibitors (ICI) for cancer treatment can cause inflammatory arthritis (IA). ICI-IA
is a heterogeneous entity affecting peripheral joints, tendons, and rarely the axial skeleton, and can be severe and persist
even after ICI cessation. Since ICI-IA is a distinct entity with unique pathogenesis, applying categories of traditional IA is lim-
ited; thus, we used a data-driven approach to define clinically relevant subgroups within ICI-IA and examined differences
between subgroups.
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Figure 1. Predicted probabilities of features for two estimated phenotypes among 126 cancer patients receiving immune checkpoint inhibitors who
developed inflammatory arthritis. For continuous variables (e.g. joint counts, disease activity ratings) probability is for being in the top 50% of
values.

Table 1: Summary of inflammatory arthritis features by latent class group membership
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Methods: Participants were ³18 years old, treated with anti-PD-1, anti-PD-L1, and/or anti-CTLA-4 agents alone or in com-
bination, and had ICI-IA diagnosed by a rheumatologist. We used information from the baseline rheumatology visit (patient
reported symptoms, physical exam features, physician global arthritis rating, and laboratory studies) to cluster patients with
latent class analysis (LCA). The Bayesian Information Criteria (BIC) was used to select the number of phenotypes with the
lowest BIC. We then compared demographics, cancer type and treatments, and IA treatments and outcomes between

Figure 2: Associations between disease characteristics and latent class membership. Odds ratios greater than one are interpretable as a higher
likelihood of being phenotype 2, the group with more severe IA symptoms. Odds ratios are adjusted for age and gender. Odds ratios in red rep-
resent potential risk factors for class membership (present before IA development) and those in blue represent IA-related outcomes that may be
associated with class membership.
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the estimated phenotypes. Next, we estimated the association between these features of interest and the likelihood of being
in the group with the most severe IA symptoms using logistic regression.

Results: Of the 126 patients with ICI-IA, most participants were female (56%) and white (92%). Most patients had a moder-
ate or high disease activity by CDAI. Mean CDAI was 16.98 (SD 10.2). Twenty variables were used to estimate latent classes.
Two distinct phenotypes were indicated by the BIC; 77 patients are estimated to be the first phenotype and 49 in the second
phenotype (Figure 1). The significantly different features of the phenotypes included higher levels of all components of the
CDAI, more stiffness, and having more small and upper extremity joints involved for phenotype 2 (Table 1). Anti-CCP and
RF positivity did not differ between groups. Patients in phenotype 2 were more likely to require steroids as compared to
patients in phenotype 1 and were more likely to have persistent IA >6 months after ICI cessation (Figure 2). There was also
a trend of longer ICI exposure prior to ICI-IA in phenotype 2, but no association with type of ICI or cancer.

Conclusion: Two separate phenotypes of ICI-IA were identified using LCA, the second having a more severe polyarthritis at
baseline affecting the upper extremities. Those in the group with more severe features at baseline were more likely to need
corticosteroids and to have persistent IA. There were no differences in terms of cancer type and treatment, thus future
research can interrogate underlying genetic and immunologic differences between groups.

Disclosure: L. Cappelli: Bristol-Myers Squibb(BMS), 5, Mallincrkrodt, 2; J. Perin: None; C. Bingham: AbbVie/Abbott,
2, Bristol-Myers Squibb(BMS), 5, Eli Lilly, 2, Janssen, 2, Pfizer, 2, Sanofi, 2; A. Shah: Arena Pharmaceuticals, 5, Eicos
Sciences, 5, Kadmon Corporation, 5, Medpace LLC, 5.
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Selene Rubino1, Grant Cannon2, Brian Sauer3, Jorge Rojas Jr4, Greg Stoddard1, Gary Kunkel1, Jessica A Walsh5, Bryant
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and Salt Lake City VA, Salt Lake City, UT, 3Salt Lake City VA/University of Utah, Salt Lake City, UT, 4Puget Sound VA and
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Background/Purpose:Myositis is an infrequent but serious complication associated with immune check point inhibitor (ICI)
treatment. Many patients with ICI-induced myositis will develop concurrent myocarditis and myasthenia gravis-like symp-
toms (ICI triad). We describe the prevalence and clinical characteristics of ICI-induced myositis and ICI triad among veterans
receiving ICI.

Methods: Veterans enrolled in VHA who received ICI treatments between 6/6/2011 and 2/14/2023 were identified in the
Corporate Data Warehouse. This analysis also employed data from the VA Central Cancer Registry for cancer diagnoses
and Death Ascertainment File for all-cause mortality. Patients considered at high risk for ICI-induced myositis had medical
records review via the Compensation and Pension Record Interchange (CAPRI) electronic medical records. Patients were
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considered at high risk if they met at least one of the following criteria: a creatine kinase (CK) value over 10-times the upper
limit of normal (312 U/L) within six months of first ICI, the term “myositis” in a discharge summary any time after first ICI
and/or term “myositis” in a progress note within six months after first ICI. ICI-induced myositis was defined by the presence
of a provider diagnosis of ICI-induced myositis in CAPRI and laboratory or imaging evidence of myositis in the absence of
alternate etiologies such as STEMI or septic shock. Mortality follow-up data was calculated in months from ICI initiation. Uni-
variate testing by the Bartlett’s test and multivariate analysis by Cox regressions performed in Stata.

Table 1. Demographic characteristics of Veterans Treated with Immune Checkpoint Inhibitors (ICI)

Figure 1. Kaplan-Meier Survival Curve of Veterans Treated with Immune Checkpoint Inhibitors by Myositis Category
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Results: We identified 60 patients with ICI-induced myositis of which 24 (40%) had the ICI triad out of 29,561 treated with
ICIs. All patients with ICI-induced myositis were male. Self-defined race, ethnicity, and smoking status were similar between
veterans treated with ICI who did not develop myositis, those who developed myositis alone, or ICI triad. ICI triad patients
were significantly older compared to myositis alone patients (76.6±7.5 vs 70±10 years, p< 0.001). While PD-1 use was
higher in the ICI-induced myositis groups, this increase was not statistically significant (83.3% vs 73.5%, p=0.36)
(Table 1).Genitourinary cancers were more common in ICI triad populations than myositis alone (50% vs 15.6%, p=0.002).
ICI triad patients had increased mortality in the first year of treatment than myositis alone patients but this difference just out-
side range for statistically significant (HR 1.65 [0.77-3.5], p=0.077 by Cox). Myositis alone patients had no significant mortal-
ity differences in mortality compared to patients without myositis (HR 1.01 [0.61,1.68], p=0.967 by Cox (Figure 1). These
results were not confounded by either age or genitourinary status.

Conclusion: The ICI triad is a severe subset of ICI-induced myositis which is associated with older age at initial ICI treatment.
A signal for potential association with ICI triad subset was seen with genitourinary cancers that will require further investiga-
tion. A strong trend for increased early mortality in the ICI triad subset closely following ICI initiation was observed in compar-
ison to patients with myositis alone and ICI-treated veterans without myositis.

Disclosure: S. Rubino: None; G. Cannon: None; B. Sauer: None; J. Rojas Jr: None; G. Stoddard: None; G. Kunkel:
None; J. Walsh: AbbVie, 5, Amgen, 2, Eli Lilly, 2, Janssen, 2, Merck, 5, Novartis, 2, Pfizer, 2, 5, UCB Pharma, 2;
B. England: Boehringer-Ingelheim, 2, 5; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB
Pharma, 2, Wolters Kluwer Health (UpToDate), 9; J. Baker: CorEvitas, 2, Cumberland Pharma, 2, Horizon Pharmaceu-
ticals, 5; T. Braaten: None.
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Background/Purpose: Mixed connective tissue disease (MCTD) is a heterogenous autoimmune disorder with overlapping
clinical features of systemic lupus erythematosus (SLE), polymyositis/dermatomyositis, and systemic sclerosis (SSc).
Despite its unique clinical characteristics, some patients may develop other rheumatic diseases during a follow-up period
[1]. To better understand the heterogeneity of MCTD and to stratify the patients, we developed machine learning models
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using immunophenotyping as a reference for SLE, idiopathic inflammatory myopathy (IIM), and SSc and identify differences
in symptoms and transcriptome among the subgroups of MCTD.

Methods: We employed our large-scale database, Immune Cell Gene Expression Atlas from the University of Tokyo
(ImmuNexUT) [2], to analyze the immunophenotyping (24 subsets) of patients with MCTD alongside SLE, IIM, and SSc. By
utilizing the immunophenotyping data of SLE, IIM, and SSc, we developed machine learning models such as random forest,
neural network, etc., to stratify MCTD patients. Following the stratification of the MCTD patients, we performed a transcrip-
tome analysis, including a differentially expressed gene (DEG) analysis and pathway analysis. Finally, we compared the clin-
ical features of the subgroup of MCTD patients (Figure 1).

Results:We enrolled a total of 215 patients with autoimmune diseases, consisting of 22 MCTD, 78 SLE, 63 IIM, and 52 SSc
patients, and collected the data of immunophenotyping, bulk RNA-sequence on peripheral mononuclear blood cells, and
clinical characteristics. We constructed machine learning models to classify patients with SLE, IIM, and SSc based on the

Figure 1. Workflow of this study
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immunophenotyping and applied these models to the MCTD patients. Of the 22 patients with MCTD, 16 were classified as
SLE-phenotype, and 6 were classified as non-SLE-phenotype (4 IIM-phenotype and 2 SSc-phenotype). Among the MCTD
patients, SLE-phenotype patients had significantly higher proportions of Th1, naïve B cells, and plasmablast (p=0.03, 0.01,
and 0.01, respectively) (Figure 2). Regarding clinical features, the proportions of having the SLE symptoms such as lymph-
adenopathy, malar rash, serositis, and cytopenia were significantly higher in SLE-phenotype patients (87.5% vs 33.3%,
p=0.025). The number of DEGs across the cell types between SLE patients and MCTD patients (SLE-phenotype and
non-SLE-phenotype) was comparable.

Conclusion: Our study suggested the potential stratification of MCTD patients based on their immunophenotyping. This
approach may help distinguish clinical phenotypes in MCTD.

[1] Reiseter S et al, Arthritis Res Ther 2017
[2] Ota M et al, Cell 2022

Disclosure: S. Izuka: Eisai, 6; T. Komai: Amgen, 6, Asahi Kasei, 6, Chugai, 5, 6, Daiichi-Sankyo, 6, Eisai, 6, Eli Lilly,
1, 6, GlaxoSmithKlein(GSK), 5, 6, Janssen, 6, Novartis, 6, Tanabe Mitsubishi, 6; T. Itamiya: Chugai Pharmaceutical
Co., Ltd., 5;M. Ota: Chugai Pharmaceutical., 12, belong to the Social Cooperation Program, Department of Functional
Genomics and Immunological Diseases, supported by Chugai Pharmaceutical.; S. Yamada: Asahi Kasei, 6, Chugai
Pharmaceutical., 6, Pfizer, 6; Y. Nagafuchi: AbbVie/Abbott, 6, Bristol-Myers Squibb(BMS), 5, 6, Chugai Pharmaceuti-
cal., 12, belong to the Social Cooperation Program, Department of Functional Genomics and Immunological Diseases,
supported by Chugai Pharmaceutical., GlaxoSmithKlein(GSK), 5, Novartis, 6; H. Shoda: AbbVie/Abbott, 6, Asahi
Kasei, 6, Astellas, 6, AstraZeneca, 6, Boehringer-Ingelheim, 6, Bristol-Myers Squibb(BMS), 6, Chugai Pharmaceutical.,
6, Daiichi-Sankyo, 6, Eisai, 6, Eli Lilly, 6, Gilead, 6, GlaxoSmithKline, 6, Jansen, 6, Novartis, 6, Pfizer, 6, Sanofi, 6, Taisho
Pharmaceutical, 6, Takeda, 6; K. Matsuki: Chugai Pharmaceutical., 3; K. Yamamoto: AbbVie, 6, Pfizer Japan Inc,
12, Outsourcing contract, RegCell, 1, Sun Pharmaceutical Industries Ltd, 6; T. Okamura: Chugai Pharmaceutical.,
12, belong to the Social Cooperation Program, Department of Functional Genomics and Immunological Diseases, sup-
ported by Chugai Pharmaceutical.; K. Fujio: AbbVie/Abbott, 6, Asahi Kasei, 5, 6, Astellas, 6, AstraZeneca, 6, Ayumi,
6, Bristol-Myers Squibb(BMS), 5, 6, Chugai Pharmaceutical., 5, 6, Daiichi-Sankyo, 6, Eisai, 5, 6, Eli Lilly, 5, 6, Janssen,
6, Novartis, 6, Ono, 6, Pfizer, 6, Sanofi, 6, Tanabe Mitsubishi, 5, 6, Tsumura, 5.

Figure 2. Comparison of immunophenotyping and clinical features of MCTD patients between SLE-phenotype and non-SLE-phenotype patients.
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Background/Purpose: Polymyalgia rheumatica (PMR) is a systemic inflammatory syndrome that is characterized by wide-
spread pain and stiffness around the shoulders, pelvic girdle and neck. PMR is usually treated with oral glucocorticoids,
most commonly prednisone. However, long-term use of prednisone has been associated with various serious side-effects.
Some literature suggested minimum effective dose of prednisone is within the range of 12.5-25 mg of prednisone daily.
However, there is limited data suggesting the ideal starting dose of prednisone. Our study is to evaluate the effect of starting
prednisone dose on the treatment duration of PMR and to determine the ideal initial prednisone dose that will lead to the
shortest time needed to achieve 12 months of prednisone-free period.

Methods: We performed a retrospective chart review on a cohort of 919 adult patients newly diagnosed with PMR who
were started on prednisone between January 1, 2010 to December 31, 2018 from the Kaiser San Bernardino and Riverside,
Southern California, USA. Patients were excluded if hey had prior conditions that require long-term glucocorticoid use before
PMR diagnosed, existing diagnoses of giant cell arteritis, and patients who did not achieve 12 month of prednisone-free
period. Potential risk factors (age, Duration and inflammatory markers) were also evaluated. The primary outcome was to
compare the duration of prednisone treatment in groups with 4 different starting doses of prednisone. The secondary out-
come was to evaluate the treatment duration in patients with added steroid-sparing agents and the incidence of re-
treatment with prednisone after achieving 12-month prednisone-free period.

Results: Among 701 patients with PMR diagnosed and was treated with prednisone. Their mean age was 68.7 and
443 (63.2 %) were women. The mean ESR was 45.5. Prednisone at 15mg (n = 191) had the shortest duration (mean of
23.4 months) of treatment before achieving 12-month prednisone free period with p value of 0.019. Out of 191 patients giv-
ing prednisone 15mg daily, 171 (89.5%) were started by rheumatologists. Patients who were started at 10mg or less pred-
nisone daily and required steroid-sparing agents (n = 7 out of 202) had the longest duration of treatment (with a mean of
94.3 months) with p value of 0.008. Our study also showed that the percentage of patients requiring re-treatment with pred-
nisone decreased with higher starting doses of prednisone. However, this p-value was not significant.

Table 1. Durations of prednisone treatment (in months)
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Conclusion: Based on a systemic literature review about PMR, our study has the largest study population with 701 patients.
Out study showed the patients who were treated with medium dose of daily prednisone dose of 15mg achieved 12 months
of prednisone-free period in the shortest time. Since the patients treated with both prednisone 10mg daily or less and
steroid-sparing agents had a longer duration, we recommend against any starting daily doses of 10mg or less. Patients
treated with high prednisone dose had the lowest rate of restarting prednisone after 12 months compared with the other
dose groups. With the treatment duration appeared to be longer when taking prednisone 20mg or higher, this suggested
that PMR may be a heterogenous diseases with various severity and co-morbid diseases.

Disclosure: K. Nguyen: None; J. Du: None; J. shi: None; A. Lin: None.
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Background/Purpose: Behcet disease (BD) is a multisystemic inflammatory disease of unknown etiology. BD has been
classified among the neutrophilic dermatosis, and neutrophil extracellular traps (NETs) have been claimed in the pathogen-
esis of BD [1]. We herein aimed to investigate the potential relationship between the NETosis findings and local and systemic
disease activity in BD.

Methods: The study group was consisted of orally and/or systemically active BD patients who met the ISG criteria and
healthy individuals. The patients with additional inflammatory conditions or using biologic agents were excluded. Serum
and saliva samples were collected from the patients during their active (active oral ulcer and/or systemic manifestations)
and remission (no manifestations, normal acute phase reactants) periods cross-sectionally. Some of them were followed
also longitudinally. Cell-free DNA (cf-DNA), neutrophil elastase (NE), myeloperoxidase (MPO) and citrullinated histon-3 (cit-
H3) levels were measured as NETosis findings, and the results were adjusted according to the peripheral blood neutrophil
counts (as the amount of biomarker per 1 million neutrophils). Unadjusted and adjusted levels were evaluated.

Results: The study group consisted of 30 active and 18 inactive BD patients as well as 10 healthy controls. Serum samples
were collected from all active patients, and saliva samples were obtained from 15 orally active patients, while 18 serum and
7 saliva samples were obtained when they were in remission. Demographic and cumulative clinical characteristics of the
patients are shown in Table 1. In active BD, serum cf-DNA and serum NE levels were found to be high (p≤0.001,
p< 0.05), whereas adjusted serum MPO and adjusted serum cit-H3 levels were found to be low (p≤0.001, p≤0.01). In inac-
tive BD, serum NE level were higher than controls (p< 0.05), while serum MPO, adjusted serum MPO and adjusted serum
cit-H3 levels were lower than controls (p< 0.05, p≤0.001, p< 0.05, respectively). No difference was found in salivary NETosis
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findings between patient groups and controls (Figure 1). Serum cf-DNA and saliva cf-DNA levels showed a decrease in lon-
gitudinal follow-up towards remission (p≤0.01, p< 0.05) (Figure 2). Serum cf-DNA and saliva cf-DNA positively correlated
with C-reactive protein and erythrocyte sedimentation rate, while adjusted serum MPO and adjusted serum cit-H3 nega-
tively correlated (p< 0.05).

Conclusion: NETosis findings showed changes in association with systemic and/or local activity of BD patients in relation to
the disease manifestations. Especially, serum and saliva cf-DNA levels potentially indicated the local and systemic disease
activity, and serum NE levels were high in both active and inactive periods. The mechanism of the low serum MPO and
cit-H3 levels, particularly in the active patients warrants further investigation. Changes of the findings after adjustment of
the results according to the peripheral blood neutrophil counts may indicate that the NETosis findings detected in serum
could be related to high neutrophil turnover in the active phase of the disease. Further studies are needed to clarify the bio-
marker potential of NETosis findings in BD.

Table 1. Demographic and cumulative clinical characteristics of the active and inactive patients. Data show median (IQR) or mean ± SD as appro-
priate. Abbreviations: BD, Behcet disease; CRP, c-reactive protein; ESR, erythrocyte sedimentation rate; IQR, interquartile range; N, number of
available patients; n, number of meet criteria; SD, standard deviation; TNFi, tumor necrosis factor inhibitor
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Figure 1. The levels of NETosis findings in control group, active BD and inactive BD. Data shows as median (IQR). Mann-Whitney-U test; *p<0.05,
**p≤0.01, ***p≤0.001, ns: not significant. (HC: healthy control, BD: Behçet disease, aBD: active BD, iBD: inactive BD, cf-DNA: cell free-DNA, NE:
neutrophil elastase, MPO: myeloperoxidase, cit-H3: citrullinated histon-3)
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6, UCB, 6; A. Gul: None.

Figure 2. Change in the levels of NETosis findings in longitudinal follow-up. Wilcoxon test; *p<0.05, **p≤0.01, ns: not significant. (BD: Behçet dis-
ease, aBD: active BD, iBD: inactive BD, cf-DNA: cell free-DNA, NE: neutrophil elastase, MPO: myeloperoxidase, cit-H3: citrullinated histon-3)
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Background/Purpose: Interstitial lung diseases with an autoimmune background (AIP) are a heterogeneous group of pro-
cesses. There is an unmet need to identify those cases with a progressive fibrosing phenotype in order to tailor therapeutics.
Both of inflammation and hypoxia enhance ATP externalisation and increase synthesis of extracellular adenosine. In turn,
increased adenosine promotes postinjury fibrotic remodelling, via A2A or A2B receptors. Netrin-1, which is also triggered
by hypoxia has been found to activate A2B receptors, and is up-regulated during experimental and human lung fibrosis.
We have explored activation of the adenosine pathway in patients with different subtypes of AIP.

Methods: We conducted a cross-sectional study in patients from the NEREA Register of autoimmune IP cases and in lung
tissues from the IIS-HUFJD biobank. We measured adenosine and its metabolite inosine in plasma using HPLC. Serum
levels of netrin 1 were determined by ELISA. Immunodetection of A2A, A2B and alpha-SMAwas performed in the lung spec-
imens. A descriptive analysis was carried out, and comparison between categories was done with parametric tests.

Results: The population comprised 126 subjects (115 cases, 74% women, and 11 controls). There were 64 newly diag-
nosed patients and 51 prevalent cases. Predominant radiographic patterns were NSIP (32p) and UIP (23p), while underlying
autoimmune conditions included 9p with RA, 5 MCTD, 4 ARS, 16 SSc, 6 pSS, 3 IIM, and overlapping syndromes. Twenty
six patients fulfilled IPAF criteria, while 11 patients were unclassifiable. At the time of biomarkers determination, 44p were
considered to have a fibrotic process. Presence of RA-defining autoAb was found in 24 patients. ANA test was + in
69 out of 81 cases. There was a positive correlation between adenosine and netrin 1 (r 0.3, p 0.004), but not with the
markers of epithelial injury lactate dehydrogenase (LDH) and Krebs von den Lungen 6 (KL6). Netrin 1 was enhanced in the
patient population in comparison to healthy controls (p 0.005). Levels of adenosine, inosine and netrin 1 were higher in
women than in men, and also tended to be higher in patients with established disease as compared with newly diagnosed
ones, while in contrast KL-6 levels dropped in established disease as regarded to newly diagnosed patients (p 0.05). Netrin
1 levels were higher in those patients with fibrotic disease (p 0.08), and in RF+ cases (p 0.011). In contrast, we could not
observe significant differences as concerned radiographic patterns or clinical diagnosis.

In the lung specimens, A2B receptors were enriched at the fibrotic interstitial areas and in alveolar epithelial cells. On the
other hand, scattered infiltrating cells and some endothelial layers showed activation of the A2A receptors.
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Conclusion: On the whole, our findings suggest that a subgroup or patients with AIP up-regulate the adenosine/netrin-1
pathway, in this way promoting the development of a profibrotic remodelling via A2BR and possibly modulating processes
of immune cell activation and migration via A2A signaling. The role of netrin 1 as biomarker of the progressive fibrosing phe-
notype in these patients needs to be confirmed with longitudinal studies.

Disclosure: O. Sanchez Pernaute: None; C. Vadillo-Font: None; H. Godoy: None; L. Cebrian: None; G. Bonilla:
None; R. Garcia-Vicuna: None; I. Llorente Cubas: None; F. Romero: None; R. Laporta: None; B. Lopez-Muñiz:
None;M. Nieto: None; L. Gomez-Carrera: None;C. Valenzuela: None;M. Rodriguez-Nieto: None; l. Abasolo: None.
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Background/Purpose: Behçet’s disease (BD) is a chronic and recurrent vascular inflammatory disease with major manifes-
tations including oral ulcers, genital ulcers, skin damage and ophthalmitis, and it can also affect the nervous system, gastro-
intestinal tract, cardiovascular system, joints, and other vital organs. PDE IV inhibition is an approved therapy for
BD. Hemay005 is a novel PDE IV inhibitor for treating chronic inflammatory diseases. Hemay005 significantly inhibits the acti-
vation of T lymphocytes, which play a vital role in the pathogenesis of Bechet’s disease. It also inhibits Th1 type pro-
inflammatory cytokines TNF-α, IFN-γ, IL-2, IL-12, and IL-23. Improvements in the side effect /efficacy ratio vs Apremilast
are anticipated to improve on the efficacy of Apremilast, which was side effect limited at doses >30mg.

Methods: This was a multi-centre, randomized, double-blind, placebo-parallel-controlled, phase II clinical study. The study
included four periods: a screening period, a 12-week core treatment period, a 12-week extension treatment period, and an
off-drug observation period. All subjects completed the extension treatment period, followed by a 4-week off-drug observa-
tion period. It was planned to enrol a total of 252 patients, with randomization at 2:2:1:1 ratio. The study was terminated early
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as the efficacy objective was achieved after 90 patients were recruited. The Area under the curve (AUC) for the number of
oral ulcers in BD patients from baseline to Week 12 was the primary efficacy endpoint. Adverse Events were also recorded
as primary safety endpoint.

Results: Overall, 90 subjects were recruited; 29 subjects were assigned to Hemay005 tablet 45 mg BID group, 31 to
Hemay005 tablet 60 mg BID group, and 30 to placebo group. Results based on the FAS showed that the Hemay005
60 mg BID (1-sided, P <0.0001) and 45 mg BID (1-sided, P <0.0001) were statistically different from placebo in reducing
the AUCs for the number of oral ulcers from baseline to Week 12. Analysis of the median healing time of oral ulcer estimated
by KM was 16 days in 45 mg BID group, with 95% CI (8, 46); 15 days in 60 mg BID group, with 95% CI (9, 29); and the
median healing time could not be estimated by KM method in placebo group Fig 1.

In the safety data set; (patients who received one dose or more of the drug or placebo), the incidence of TEAEs related to the
study drug and leading to discontinuation of medication were higher in the 45 mg BID ( 6.9%) and 60 mg BID (6.7%)groups
than that in the placebo group (0.0%) during the core treatment period. Most TEAEs reported during the core treatment
period were mild; the incidence of severe TEAEs was dose-related, 3.3%, in the 60 mg BID and 0% in the 45 mg BID and
placebo groups, respectively. No SAEs related to drug were reported throughout the study.

Fig 1: Kaplan Meier curves: The time to first complete remission of oral ulcers -FAS

Table1 : The number of TEAS (MedDRA v 25); Percentages were calculated based on the number of subjects in the SS(Safety data set)
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Conclusion: Hemay005 60 mg BID and 45 mg BID for 12 weeks effectively reduced the AUC for the number of oral ulcers
from baseline to Week 12 in BD patients. The study drug was safe and well-tolerated. A phase III clinical trial in patients with
Bechet’s disease is underway.

Disclosure: C. Jones: Hemay Pharmaceutical, 3; Z. Li: Abbott, 2, 9, Abbvie, 2, 9, BMS, 2, 9, Celgene, 2, 9, Eli Lilly, 2, 9,
GSK, 2, 9, Janssen, 2, 9, MSD, 2, 9, Novartis, 2, 9, Pfizer, 2, 9, Roche, 2, 9, UCB Pharma, 2, 9; Z. Zhang: None; J. Wu:
None;G. Shi: None;W. Zheng: None; J. Tang: None; X.Wang: None; L. Dai: None; L. Chen: None; Y. Li: None; L. Wu:
None; Y. Wang: None; S. Liu: None; Y. Ke: None; J. Lin: None; Z. Zhang: None; J. Hu: None;W. Dang: None; S. Yin:
None; X. Tang: None;M. Zhu: Hemay Pharmaceutical, 3; J. Lin: Hemay Pharmaceutical, 3; R. Jones: Hemay Pharma-
ceutical, 3; W. Wan: None; x. Hu: Hemay Pharmaceutical, 3.
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Background/Purpose: Sarcoidosis is a disease with heterogeneous clinical presentation and course. The objective of this
study is the identification of clinical phenotypes using cluster analysis.

Methods: Amodel-based clustering relaying on 19 clinical variables was performed in a retrospective cohort of 342 sarcoid-
osis patients, diagnosed and follow-up from 1999 to 2019 in a hospital at Northern Spain. Chi-square test and ANOVA were
used to compare categorical and continuous variables among groups. Two-sample t-tests and the partition of Pearson’s
chi-square statistic were used in pairwise comparisons. The Wasfi severity score was calculated and compared among
clusters.

Results: Cluster analysis identified five groups: C1: erythema nodosum and articular involvement (n=55; 16.1%), C2: mis-
cellaneous extrapulmonary sarcoidosis (n=49; 14.3%), C3: ocular and/or neurological involvement (n=83; 24.3%), C4: iso-
lated hiliar adenopathy (n=17; 5.0%), and C5: parenchymal lung involvement with dyspnea (n=138; 40.4%). Lung
involvement was predominant in all clusters, ranging from 89.9% (C5) to 100% (C1 and C4), except for C2 (55.1%). Extra-
pulmonary involvement was significantly higher in C2 (96.4%) and C3 (98.0%). Demographic and clinical characteristics
are shown in Table 1. A significant low mean FEV1 was detected in C5 (90.5±21.8) versus C1 (102.0±22.9), C3 (102.3
±17.6) and C4 (105.8±20.8). The cluster 5 had a significantly lower mean FVC (96.6±18.9) than the other clusters, ranging
from 108.1±18.0 (C3) to 111.5±21.7 (C4). The prescription of systemic steroids and non-corticosteroid immunosuppres-
sants was significantly higher in the clusters 1, 3 and 5. Chronicity rates were significantly higher in C3 (31.3%) and C5
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(32.6%) compared to C1 (9.1%) and C4 (0%). The clusters 3 and 5 also showed significantly higher severity score values.
According to the clusters identified in the present study, we proposed an individualized "treat to target" schedule by sub-
groups (Figure 1).
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Conclusion: Five phenotypes of sarcoidosis with different clinical and prognostic characteristics are proposed in our study.
Cluster analysis can be a useful tool for identifying clinical patterns in a disease as heterogeneous as sarcoidosis and facili-
tating its management.

Disclosure: C. Lasa: None; R. Fernandez-Ramon: None; J. Gait�an: None; J. Martin-Varillas: None; R. Demetrio:
None; I. Ferraz Amaro: AbbVie/Abbott, 5, 6, Amgen, 5, 6, Bristol-Myers Squibb(BMS), 6; S. Castañeda: None;
R. Blanco: AbbVie, 5, 6, Amgen, 6, AstraZeneca, 2, BMS, 6, Eli Lilly, 6, Galapagos, 2, 6, Janssen, 2, 6, MSD, 6, Novartis,
2, 6, Pfizer, 2, 6, Roche, 5, 6, Sanofi, 6.
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Background/Purpose: Rates of total knee arthroplasty (TKA) in the United Stateshave risen, coupled with increasing
demand for TKAs in younger patients.1Althoughrates of postoperative complications in TKA have decreased significantly,2

they remaina significant concern for patients and clinicians. In light of these changing trends in TKA use and outcomes, we
sought to understand how risk for adverse TKA outcomes changes with age using machine learning algorithms.
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Methods:We studied patients undergoing TKA from the Pennsylvania Health Care Cost Containment Council (PHC4) Data-
base, 2012-2018.Our primary variable of interest was age as a risk factor for the binary outcomes of 90-day readmission,
90-day mortality, 1-year revision, and the continuous outcome length of stay (LOS). Our model included patient-level demo-
graphics and covariates, including sex, race, discharge location, and insurance. We trained explainable boosting machines
(EBMs)to predict risk (70% train:30% test) for the aforementioned outcomes.3For binary outcomes, we stratified the training
data by outcome for balance. EBMs are highly accurate, interpretable models that are flexible in visualizing the dependent
variables and handle collinearity well which is important in TKA. We report test AUROCs and R2as evaluation metrics for pre-
dictive performance of the models, and further include partial dependency plots which explain the relationship of age with
these outcomes.

Table 1: Cohort Characteristics by Outcome
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Results: We had a cohort of 227,959TKA patients, with a median age of 65 years with 90.1% White and 55% Medicare-
insured (Table 1).90-day readmission was observed in 7.49%, 90-day mortality in 0.22%, and 1-year revision in 0.79%. Pre-
dictive performance of adverse outcomes was strongest for 90-day mortality (AUROC=0.74), followed by 1-year revision
(AUROC=0.64), 90-day readmission (AUROC=0.62), and LOS (RMSE=0.36, R2=0.13). Age was among the most important
factors for predicting all outcomes and its relationship with the outcomes is detailed in the partial dependency plots in
Figure 1.Predicted risk of90-day mortality increases significantly after the age of 77.5 years, whereas90-day readmission
increases after the age of 73.5 years, and LOS risk increases at 73.5 years. However, with 1-year revision the risk decreases
after the age of 63.5 (Figure 1).

Conclusion: We determined that the effect of age as a risk factor for poor TKA outcomes changes dramatically at specific
time points, thus demonstrating that there is a nonlinear relationship between age and TKA outcomes. Traditional regression
models have always been understood to have a proportionate increase in risk as age increases. However, our study gives
nuance to this understanding and can help physicians and patients in decision-making when trying to quantify risks related
to aging as they consider TKA as a treatment option.
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Figure 1: Partial dependency plots to understand the marginal effect of age (years) on (A) 90-day mortality, (B) 90-day readmission, (C) 1-year revi-
sion, and (D) length of stay from the supervised explainable boosting machine models. Y-axis score is shown in log scale. Vertical lines demon-
strate where risk score is equal to 0, and show the age of the average contribution to risk.
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Background/Purpose: Primary total hip arthroplasty (THA) patients often have concomitant medical comorbidities. This
study aims to identify the impact of diabetes mellitus (DM) on inpatient clinical and healthcare utilization outcomes in patients,
and whether this association varies by the underlying primary diagnoses.

Methods: We identified patients over the age of 18 who underwent THA in the 2019 National Inpatient Sample (NIS). We
stratified patients by primary diagnosis into hip osteoarthritis (OA; N=405691), avascular necrosis (AVN; N=17060), fracture
(N=104265), inflammatory arthritis (IA; N=5720) (includes rheumatoid arthritis [RA], spondylarthritis [SpA], including ankylos-
ing spondylitis, and psoriatic arthritis [PsA]), vs. other. We identified underlying diagnoses using primary diagnosis codes and
diabetes and complications using secondary diagnosis codes. We performed multivariable-adjusted regression analyses for
clinical and healthcare utilization outcomes as endpoints, adjusted for race, age, sex, hospital bed size, census region, and
teaching status.

Results: Total cohort population was 591,891, with 101,385 classified as diabetic. Mean age was 68.75, mean length of
stay (LOS) was 2.73 days, and 58.20% were female. Overall, DM was associated with increased LOS, non-routine dis-
charge (i.e., to a facility), and acute renal failure (ARF) (p≤0.05 each). Patients in the OA or fracture cohorts with DM were
more likely to have non-routine discharges (p≤0.001 each). DM was significantly associated with an increased risk of longer
LOS and ARF in OA, fracture, and IA cohorts (p≤0.03 each). DM was associated with increased risk of blood transfusions
(p=0.031), and a lower risk of pneumonia and prosthetic complications in the fracture cohort (p≤0.016 each).

Conclusion: DM was associated with increased healthcare utilization and ARF following primary THA, indicating associated
healthcare resource and clinical burden. The variation in association of DM with outcomes post-primary THA for people with
AVN or fractures, identifies differential effect in elective versus non-elective cases that needs further study.
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Background/Purpose: Osteoarthritis (OA) affects nearly 33 million adults in the US and total knee arthroplasty (TKA) is an
effective treatment. Outcomes can vary by regional and hospital level disparities. We sought to determine patient character-
istics and hospital level factors of extended hospital stays and increased costs in patients with knee OA who underwent pri-
mary TKA in a nationally representative sample.
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Methods:We examined patients from the 2019 National Inpatient Sample (NIS) with OA who underwent primary TKA using
the International Classification of Disease 10th Edition (ICD-10) Diagnosis and Procedure codes. Patient and regional char-
acteristics were assessed. Primary outcomes were extended length of stay (eLOS) and increased hospital charges (IHC),
determined as the upper quartile of each outcome. Multivariable analysis determined independent predictors for each out-
come. Area Under the Curve (AUC) analysis assessed classification ability.

Results: 543,291 patients underwent TKA in 2019; 61.7% were female and 81.3% were white. Independent predictors of
IHC include hospital bed size (p < 0.001), location & teaching status (p < 0.001), and hospital control (p < 0.001). South
and West region hospitals a significantly higher adjusted odds ratio (aOR 1.54 & 2.79, p < 0.001) of IHC when compared
to Northeastern region hospitals. Significant independent predictors of eLOS include race & ethnicity (p < 0.001), payer
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(p < 0.001), and hospital control (p < 0.001). Multivariable models for eLOS and IHC had AUC C-statistic scores of 0.74 and
0.76, respectively, demonstrating a modest classification ability.

Conclusion: Patient race/ethnicity, payer, regional and hospital level characteristics impacted outcomes and costs for the
OA patients who underwent primary TKA in 2019. A stronger emphasis to address regional, hospital-level, and racial dispar-
ities can improve outcomes for the thousands of OA patients who undergo TKA every year.
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Background/Purpose: Knee osteoarthritis (KOA) is a leading cause of pain and disability worldwide with no definitive treat-
ment. There is a need to identify mechanisms that explain KOA progression so that targeted treatments can be developed.
Increased forces while walking are associated with structural progression of KOA. Altered nociceptive signaling, a feature of
KOA, could partially explain forces while walking. In this study, we aimed to characterize the relation of pain sensitization to
ground reaction forces during walking. We hypothesized that lower pressure pain thresholds (PPTs) (i.e., greater
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sensitization) would be associated with decreased vertical ground reaction forces (vGRF) in those with and without knee
pain while walking.

Methods:We used data from the 12-year visit of the Multicenter Osteoarthritis (MOST) Study. MOST is a NIH-funded, pro-
spective, cohort study of >3000 persons with or without KOA.

PPTs were assessed at the right wrist (unless contraindicated) and both patellae. For each trial, a hand-held pressure alg-
ometer with a 1 cm2 tip was used to apply pressure at a rate of 0.5 kg/s. Pressure was recorded when pain was first per-
ceived. PPTs for each anatomic site were determined as the average of three trials. Sex-specific tertiles were used to
categorize PPTs because of known sex differences.

Three-dimensional force data were sampled (1000 Hz) while participants walked at a self-selected speed. With vGRF wave-
forms, we determined peak force, peak instantaneous loading rate (ILR), and average loading rate (ALR) during the first half
of stance, as well as total impulse during stance (i.e., time integral). All vGRF metrics were averaged across at least 3 gait tri-
als for each limb and normalized to body weight.

Generalized linear models, with generalized estimating equations to account for the correlation between limbs, characterized
relations of PPT tertiles to vGRF metrics. Person-level covariates included age, sex, and race. Limb-level covariates included
KOA status (Kellgren-Lawrence ≥2), knee pain severity (VAS; 0-100), and gait speed. For each vGRF metric, adjusted
means and 95% confidence intervals were determined for each PPT tertile after stratifying by knee pain with walking. Knee
pain was defined as at least mild pain in response to the question "how much pain do you have in your (right/left) knee while
walking on a flat surface?"

Relation of sex-specific pressure pain threshold tertiles to vertical ground reaction force metrics during walking.

5010



Results: 1944 MOST participants (57% female; 19% non-white; 38% with at least mild knee pain with walking), with a mean
(SD) age of 62.4 (9.8) years and BMI of 29.9 (5.3) kg/m2, were included. Of the 3399 limbs, 26% had KOA, and average
walking speed and VAS were 1.31 (0.23) m/s and 12 (17), respectively.

All vGRF metrics are reported in Figure 1 by PPT tertile for those with and without knee pain with walking. Only the vGRF
peak forces were significantly different between the middle and highest PPT knee tertiles; no other vGRF metrics differed
across PPT tertiles. All vGRF metrics were numerically lower in those with knee pain with walking compared to those without
knee pain with walking.

Conclusion: Pain sensitivity was not associated with limb-level loading in persons with or without knee pain during walking.

Disclosure: P. Corrigan: None; C. Lewis: None; K. Costello: None; D. Kumar: Eli Lilly, 5, Pfizer, 5; D. Felson: None;
T. Neogi: None; L. Frey Law: None; M. LaValley: None; M. Nevitt: None; B. Lewis: None; J. Stefanik: None.
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Boston, MA
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Background/Purpose: Knee pain is one of the most common types of joint pain leading to disability, limited physical activ-
ity, and reduced quality of life. While numerous risk factors for knee pain have been identified, extensor tendons have
received limited attention. Altered patellar tendon structure and stiffness may contribute to knee pain through their effects
on quadriceps muscle function and joint biomechanics. In this study, we aimed to determine if patellar tendon characteristics
differed between adults with and without knee pain.

Comparing patellar tendon thickness (a), CSA (b), and shear wave speeds (c) between knees with and without pain.
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Methods: Adults over the age of 45 with and without knee pain were recruited. Exclusion criteria included: history of trau-
matic knee joint injury in the past 6 months, knee joint injection in the past 3 months, knee replacement, or a diagnosis of
rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, reactive arthritis, lupus, gout, bone cancer, connective tissue
disorders, or neurologic condition.

Patellar tendon characteristics were assessed bilaterally with a GE LOGIQ e10 ultrasound scanner immediately distal to the
proximal enthesis. Participants were resting in a seated position with their hips and knees flexed to 90 degrees. Brightness
mode was used to assess patellar tendon thickness and cross-sectional area (CSA). Shear wave elastography was per-
formed to estimate patellar tendon shear wave speed, a surrogate measure of tendon stiffness. For each measure, three tri-
als were acquired and averaged.

For analysis, we compared the most symptomatic limb in those with knee pain to a randomly selected limb in those without
knee pain. The most symptomatic limb was defined as the limb with the highest VAS pain score (0-100). If VAS scores were
identical, the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale was used to define
the index knee. Patellar tendon thickness, CSA, and shear wave speeds were compared between groups using indepen-
dent t-tests.

Results: A total of 42 adults were included, 24 with knee pain (VAS pain ≥1) and 18 without knee pain (VAS=0). Individuals
with knee pain (14 female) had a mean (SD) age and BMI of 61 (10) years and 32.23 (5.28) kg/m2, respectively. Individuals
without knee pain (10 female) had a mean (SD) age and BMI of 63 (10) years and 30.95 (6.15) kg/m2, respectively.

Mean (SD) patellar tendon thickness, CSA, and shear wave speeds for the entire sample were 3.25 (0.64) mm, 0.90 (0.22)
cm2, and 5.68 (1.79) m/s, respectively. Patellar tendon shear wave speeds were significantly slower in knees with pain com-
pared to knees without pain (Figure 1). Patellar tendon thickness and CSA were not significantly different between groups
(Figure 1).

Conclusion: Compared to knees without pain, those with knee pain have reduced patellar tendon stiffness. Further work in
this area is needed to determine if treatments that target the patellar tendon are effective at reducing knee pain.

Disclosure: S. Price: None; K. Silbernagel: None; D. Felson: None; J. Stefanik: None; P. Corrigan: None.
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Background/Purpose: Spinal ligament degeneration is a chronic disease that affects the spine, ligaments, and associated
bones, resulting in back pain and functional limitations in the world’s aging population. Despite the significant burden on
musculoskeletal medicine, there is a lack of research on preventive strategies for ligament degeneration. This study aims
to establish a comprehensive transcriptomic atlas of ligament tissues and identify effective drug targets.

Figure 1 A, Workflow of ligament digestion and single-cell RNA sequencing. B, UMAP plot of total cells, 19 clusters were identified. C, Dotplot
showed the marker genes of the 19 cell clusters. D, UMAP plot of stromal cell subpopulations. E, Feature plot of stromal cell subpopulations. F,
Marker genes of the five stromal cell subpopulations.
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Methods: Single-cell RNA sequencing was performed on six degenerative ligaments and three traumatic ligaments to deci-
pher the heterogeneity of the tissues, followed by data analysis using various computational tools. Library preparation with
10X Genomics and sequencing on Illumina NextSeq instrument was performed. Immunohistochemistry and immunofluo-
rescence analysis were performed to validate the molecular patterns and while in vitro models of primary ligament cells were
isolated and utilized for the follow-up functional studies. Protein and mRNA levels were examined using western blot and

Figure 2 A, UMAP plot of the fibroblast-like cells. B, Heatmap of the differentially expressed genes of the two cell clusters. C, The expression level of
chondrogenesis-related genes in fibroblast-like cells. D, The expression level of collagen-related genes in fibroblast-like cells. E, UMAP plot of the
chondrocyte-like cells and tenocytes. F-G, Volcano plot showed the differentially expressed genes of the two chondrocyte-like cell clusters.
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qPCR analysis. GW5074 (an inhibitor targeting ATF3) and si-ATF3 were used to silence ATF3 in ligament cells, and lentiviral
transfection was conducted to overexpress ATF3. In addition, ligament cells were stimulated with recombinant SPP1 to
evaluate its impact.

Results: After rigorous quality control, we obtained high-quality data from 32,014 cells for downstream analysis (Figure 1A).
Our findings revealed distinct cell clusters comprising stromal and immune cells (Figures 1B-C). Stromal cells exhibited five
cell subpopulations (Figures 1D-F), including GPX3+ tenocytes, two clusters of chondrocyte-like cells (CHAD+ and
CRTAC1+), and two clusters of fibroblast-like cells (CTHRC1+ and CXCL14+). Notably, collagen degradation associated

Figure 3 A, UMAP plot of immune cell subpopulations. B, The inflammation scores of the 11 immune cell subpopulations. C, UMAP plot of mono-
cyte/macrophage subpopulations and Heatmap of the four cell clusters. D, Trajectory analysis of four cell clusters showed the evolutionary pro-
cess of SPP1+ macrophage.
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with CTHRC1+ fibroblast-like cells (Figures 2A-D) and ossification linked to CRTAC1+ chondrocyte-like cells (Figures 2E-G)
were key features of ligament degeneration. Immune cells exhibited 11 cell subpopulations, including monocyte/macro-
phage, neutrophils, T cell, B cell, plasma B and cDC (Figure 3A). Among immune cells, myeloid cells demonstrated patho-
genic activation, and degenerative ligaments showed enrichment of SPP1+ macrophages (Figures 3B-D). Further
investigations unveiled the influence of ATF3, a core transcription factor, on the expression of CRTAC1/MGP/CLU in stromal
cells, potentially mediating the interaction between SPP1+ macrophages and ligament degeneration (data not shown here).

Conclusion: SPP1+ macrophages contribute to the pathology of ligament degeneration through their interaction with the
core transcription factor ATF3, resulting in enhanced expression of CRTAC1/MGP/CLU in stromal cells. Targeting SPP1+
macrophages and ATF3 in ligament stromal cells may hold promise for mitigating ligament degeneration.

Disclosure: Y. Tang: None; D. Zhuo: None; L. Jin: None;Q. Zhu: None; Y. Chen: None; J. Wang: None; J. Liu: None.
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Background/Purpose: Osteoporotic fractures are the most common damage item from the Systemic Lupus Erythemato-
sus International Collaborating Clinics (SLICC)/American College of Rheumatology (ACR) Damage Index. Previous studies
reported conflicting results on risk factors for osteoporosis in systemic lupus erythematosus (SLE). The role of vitamin D in
osteoporosis in the general population and in SLE remains controversial. We conducted this study to evaluate the risk fac-
tors for bone loss in SLE.

Methods: We used a longitudinal cohort that included body mass index (BMI), 25-hydroxy vitamin D levels, complement
levels, SLE disease activity index (SLEDAI), and prednisone dose historically and at each visit. 4283 bone density results
from 1476 different patients were abstracted from the medical record and included in the statistical analysis. We estimated
the association between various patient characteristics and spinal BMD using generalized estimating equations.

Results: A spinal T-score of -2.5 or lower was reported in 9.8% of the measurements. Univariate analysis (Table 1) showed
that age, lower BMI, higher SLEDAI, mean prednisone dose, and a history of low C3 or C4 were associated with a spinal
T-score of < -2.5. A multivariate analysis (Table 2) controlling for age, race, BMI, and mean prednisone dose showed higher
risk of spinal osteoporosis with increasing age >40 years, Black race, mean SLEDAI >2, and history of any prednisone dose.
BMI of >25 was protective. Sex, history of anti-DNA, or low C3/C4 were not associated with spinal osteoporosis in the mul-
tivariate analysis. The mean 25-hydroxy vitamin D, the first measured 25-hydroxy vitamin D, and the 25-hydroxy vitamin D
level measured within 30 days prior to the bone density test were not associated with spinal osteoporosis (Table 3); but
the mean 25-hydroxy vitamin D >50ng/ml was associated with lower mean spinal T-score.

5016



Conclusion: Spinal osteoporosis in SLE was associated with age, African-American ethnicity, disease activity, and predni-
sone dose. Although African-Americans in the general population are protected against osteoporosis, in SLE they are at risk.
Any prednisone dose – even low doses – increased osteoporosis. Vitamin D was not protective (and higher doses might
have been harmful in the continuous analysis). Reduction of disease activity but without reliance on prednisone is key to
osteoporosis reduction in SLE.

Table 1. Number (%) with spinal osteoporosis and mean (DS) spinal T-scores in subgroups.
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Table 2. Odds ratios for spinal osteoporosis based on multivariate analysis controlling for age, race, mean prednisone dose.

Table 3. Number (%) with spinal osteoporosis and mean (DS) spinal T-scores in 25-hydroxy vitamin D subgroups.
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Background/Purpose: Recent studies suggest that post-fracture pharmacologic management has been declining in the
U.S. despite an increase in the burden of osteoporosis (OP). In light of this treatment gap, few studies have reported on
the incidence of subsequent fracture risk among commercially insured postmenopausal women with a history of fracture.

Methods:We assembled a retrospective cohort of women aged ≥50 years from 2012-2021 using an administrative claims
database of privately insured or employer-sponsored Medicare Advantage coverage. Osteoporotic fractures were identified
by ≥1 insurance claims with a relevant diagnosis and/or procedure code for an open or closed fracture. Treatments for oste-
oporosis were identified by prescription fills or medical procedure claims. The cumulative incidence of a new, subsequent
fracture at the same or a different anatomic site was estimated for any (clinical vertebral, hip, femur, pelvis, tibia, fibula,
radius/ulna/distal forearm, humerus, clavicle, rib, sternum), major (any fracture excluding extremities, clavicle, rib, sternum),
hip, and clinical vertebral fractures occurring ≥90 days of initial index fracture to up to 2 years. Women were followed from
the index fracture for up to 2 years to estimate the cumulative incidence of any treatment uptake. All analyses used inverse
probability weighting to adjust for differential censoring due to differences in demographics and clinical risk factors.

Results: Among the 483,564 women with any initial fracture (mean age 74.8), the 1-year cumulative incidence of a subse-
quent fracture at any site was 11.6%, which increased to 19.1% at 2 years (Figure). The same-site subsequent fracture risk
was highest for women with an initial clinical vertebral fracture: 10.1% experienced a subsequent vertebral fracture at year
1 and 15.9% at year 2. Among women with an initial hip fracture, 12.2% and 19.6% experienced a subsequent fracture at
any site after 1 and 2 years, respectively, while 8.0% and 12.2% experienced a subsequent hip fracture at 1 year and
2 years, respectively. Most patients did not receive pharmacological treatment one year (91.7%) and two years (89.4%) after
their initial fracture.
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Conclusion: Although clinical guidelines specify that OP is a lifelong, chronic disease requiring ongoing management, recent
data over a 10-year period show that recurrent fracture rates within 2 years are high, while pharmacological treatment
remains underutilized in this high-risk population.

Disclosure: M. Kim: Amgen, 3, 11; V. Brunetti: Amgen, 3, 11; F. Cosman: Amgen, 2, 5, 6, Biocon, 2, Enterabio,
2, Radius Health, 2, 5, 6, UCB, 2; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, Bristol Myers Squibb, 2, 5, CorEvitas, 2, 5, Jans-
sen, 2, 5, Lilly, 2, 5, Myriad, 2, 5, Novartis, 2, 5, Pfizer, 2, 5, Sanofi, 2, 5, UCB, 2, 5; E. Lewiecki: Amgen, 2, 5, 6, Ascen-
dis, 6, Radius Health, 2, 5;M. Phelan: Target RWE, 3, 11; P. Samai: NoviSci, 3, 11, Target RWE, 3, 11;M.McDermott:
Amgen, 3, 11; T. Lin: Amgen, 3, 3, 3, 11, 11, 11;M. Brookhart: AbbVie/Abbott, 1, Amgen, 1, Atara Biosciences, 1, Blue-
Cross BlueShield North Carolina, 1, Brigham and Women’s Hospital, 1, Fibrogen, 1, Genentech, 1, Merck, 1, National
Institutes of Health, 5, NoviSci, 3, 11, Sanofi Pasteur, 1, Target RWE, 3, 11; K. Hurwitz: National Institutes of Health,
5, Target RWE, 3, 11.
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Background/Purpose: Although clinical trials have shown that denosumab (Dmab) significantly increases bone mineral
density at key skeletal sites more than zoledronic acid (ZA), evidence from randomized trials evaluating fracture outcomes
is lacking. This retrospective cohort study evaluated the comparative effectiveness of Dmab versus ZA in reducing fracture
risk among women with postmenopausal osteoporosis (PMO) in the U.S.

Methods: Female Medicare fee-for-service beneficiaries ≥ 66 years of age who newly initiated Dmab (n=89,990) or ZA
(n=36,861) between Jan 1, 2012 to Dec 31, 2018 with no prior history of osteoporosis treatment were followed from treat-
ment initiation (index date) until the first instance of a given fracture outcome, treatment discontinuation (defined as the end of
exposure according to usual dosing intervals + 60-day gap) or switch, Medicare disenrollment, death, end of available data
(Dec 31, 2019), or 5 years post-index date. A doubly robust inverse-probability of treatment (weights estimated from multi-
variate logistic regression models) and censoring (weights estimated from multivariate Cox Proportional Hazards regression
models) weighted function was used to estimate the relative risk (RR) associated with the use of Dmab compared with ZA for
major osteoporotic (MOP; nonvertebral and hospitalized vertebral), hip, nonvertebral (NV; includes hip, humerus, pelvis,
radius/ulna, other femur), non-hip, nonvertebral (NHNV), and hospitalized vertebral (HV) fractures for the overall study period
and by year of follow-up.

Results: Over a maximum of 5 years of follow-up, Dmab reduced the risk of MOP by 26% (RR=0.74; 95% CI: 0.59-0.89),
hip by 34% (0.66; 0.43-0.90), NV by 33% (0.67; 0.52-0.82), and NHNV by 31% (0.69; 0.50-0.88), and HV fractures by
10% (0.90; 0.56-1.24) compared with ZA (Figure). Over time, Dmab reduced the risk of MOP fractures by 9% (0.91;
0.83-0.99) at year 1, 12% (0.88; 0.80-0.96) at year 2, and 12% (0.88; 0.78-0.98) at year 3. An increase in the magnitude
of fracture risk reduction with increasing duration of exposure was also observed for other NV outcomes.

Conclusion: In a cohort of over 125,000 treatment-naive women with PMO, we observed robust, clinically meaningful
reductions in the risk of MOP, hip, NV, and NHNV fractures for patients on Dmab compared to ZA, with greater reductions
in fracture risk with longer duration of exposure.
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Background/Purpose: Osteoporotic fractures are a well-known complication in LT recipients, significantly impacting their
quality of life. Specific risk factors for these fractures in LT recipients are poorly understood, and universal guidelines are lack-
ing. We aimed to assess the incidence of osteoporotic fractures in end-stage lung disease patients pre- and post-LT, while
also identifying potential risk factors for post-LT fractures.

Methods: This retrospective cohort study was conducted at a large international transplant center, including adult patients
who underwent LT between January 1, 2010, and April 14, 2018. Patients who expired within the first year post-LT or had
prior LT were excluded. Endpoints comprised the incidence of vertebral and non-vertebral osteoporotic fractures post-LT,
as well as potential risk factors for post-LT fractures, as determined by clinicians. Secondary endpoints included evaluating
the impact of osteoporosis medications. Logistic regression modeling was employed to examine the relationships between
potential risk factors and post-LT fractures.

Table 1. Summary of study population characteristics.
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Results: Out of 911 patients who underwent LT, 786 patients met the study inclusion criteria (median age: 61; 67% male;
87% white). The most common indication for LT was idiopathic pulmonary fibrosis (49.1%) (Table 1). Pre-LT, 186 patients
(23.6%) had osteoporosis (T-score < -2.5), and ≥1 fracture occurred in 90 patients (11.4%), with vertebral fractures being
the most common (53, 47.3%). Following LT, 185 patients (23.5%) developed new-onset osteoporosis, and 185 patients
(23.5%) experienced at least one fracture, with 109 of these fractures (48.2%) being vertebral in nature. The median time
to post-LT fracture was 655 days (Table 2). Post-LT, 55.2% received osteoporosis medications, with the most prescribed

Table 2. Summary of osteopenia/osteoporosis prevalence and fragility fractures before and after transplant.

Table 3. Post-transplant fragility fracture predictors assessment.
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medications being alendronate (51.3%) and denosumab (33%). Notably, 14.5% of patients on bone metabolism medica-
tions experienced fractures either before or after LT.

A pre-LT diagnosis of osteoporosis was associated with a 2.04-fold increased odds of post-LT fractures compared to indi-
viduals with normal bone mass (95% CI 1.11-3.75, p=0.021). Compared to patients with age of 53 years (Q1), individuals
aged 67 years (Q3) have 32% higher odds of experiencing post-LT fractures (95% CI: 1.03-1.69). Conversely, acute lung
rejection episodes within the first year post-LT did not significantly increase the odds of post-LT fractures (95% CI
0.79-1.81, p=0.4) (Table 3).

Conclusion: Osteoporosis and fractures remain significant comorbidities in LT recipients. Pre-LT osteoporosis and age is a
strong predictor of post-LT fractures, highlighting the importance of proactive management. Notably, pre-LT fractures,
osteopenia, and long term pre-LT steroid use were not associated with an increased risk of post-LT fractures. Acute lung
rejection episodes post-LT did not contribute significantly to post-LT fractures. The high incidence of fractures among
patients on bone metabolism medications underscores the need for effective prevention and management strategies for
LT recipients. These findings emphasize the importance of ongoing vigilance and the development of universal LT osteopo-
rosis management guidelines.

Disclosure: S. Keller: None; A. Vural: None; J. Varley: None; K. Mushtaq: None; W. Abu Alya: None; N. Tapryal:
None; H. Shaheen: None; M. Budev: None; A. Abelson: None; C. Deal: None.
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Background/Purpose: Patients with inflammatory rheumatic and musculoskeletal diseases (iRMDs) are at increased risk of
osteoporosis and fragility fractures. For this population, whether proton pump inhibitor (PPI) intake contributes to that risk
has not yet been definitively answered. Prior studies have yielded conflicting results, did not account for over-the-counter
use of PPI, and major confounders were unmeasured. In addition, bone microarchitecture as a potential mediator of fracture
risk has not been studied. We studied the effect of regular PPI intake on bone mineral density (BMD) and microarchitecture in
patients with iRMDs.
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Methods: Cross-sectional baseline data from the single center Rh-GIOP cohort were used. Briefly, patients with iRMDs
were prospectively enrolled and assessed with DXA scans, laboratory testing, and bone-health-related questionnaires since
2015. Regular PPI and glucocorticoid (GC) use were ascertained by both chart review and patient self-report. Three co-
primary outcomes (all reported as T-scores) were defined: BMD of the left femoral neck and the lumbar spine, and the tra-
becular bone score (TBS). The latter is a measure correlating with lumbar vertebrae’s microarchitecture and is measured
in a subset. Inverse probability of treatment weighting adjusted for the following confounders: age, sex, body mass index,
iRMD type, C-reactive protein, current and cumulative GC dose, NSAID use, smoking, alcohol consumption, functional sta-
tus (Health Assessment Questionnaire), disease duration, bisphosphonate use, chronic kidney disease stage, presence of
diabetes mellitus, and frequency of exercise. We investigated whether dose-response relationships were present ("high
dose" of >20mg/d vs. "low dose" of ≤20mg/d pantoprazole equivalent) and conducted an additional analysis with an inter-
action term for GC use. All analyses were based on linear regression models. Multiple imputation with 100 imputations was
used to account for missing data (�4%). A detailed prespecified statistical analysis plan with a gatekeeping procedure for
statistical testing was followed.

Results: 1,495 patients (75.3% women; mean age 62.6 ± 13.1 years; 49.2% with regular PPI use [of those: 63.1% high
dose]) were included. Most patients had a diagnosis of rheumatoid arthritis (37.5%), followed by 25.3% connective tissue
diseases, 16% vasculitides, 14.2% spondyloarthropathies, and 7% others. 63.8% used GCs (median dose 5mg/d). In both
adjusted and unadjusted analyses, PPI users had lower BMD at both the left femoral neck and the lumbar spine (Table).
Interestingly, differences between PPI users and non-users were only present in the subset of patients concurrently using
GCs (data not shown). There was no statistically significant difference in BMD when comparing high and low dose PPI users
(all P ≥ 0.52). TBS (n = 389) was similar in PPI users and non-users (Table).

Conclusion: Loss of BMD (seen at both lumbar spine and left femoral neck) rather than impairment of bone microarchitec-
ture seems to be driving the increased fracture risk seen with PPI use in patients with iRMDs. The negative association
between PPI use and BMD appears to be dependent on concurrent GC use.

Disclosure: A. Palmowski: None; G. Schmajuk: None; J. Yazdany: AstraZeneca, 2, 5, Aurinia, 5, Gilead, 5, Pfizer, 2;
P. Katz: None; J. Li: None; R. Stovall: None; E. Kersey: None; S. Nielsen: None; R. Christensen: None; H. Bliddal:
None; Z. Boyadzhieva: None; U. Schneider: None; T. Alexander: None; B. Muche: BM received consulting and
speaker honoraria and/or congress support from UCB Pharma Germany, Amgen Germany, Stadapharm., 6, 12, con-
gress support; S. Hermann: None; E. Wiebe: EW reports consultancy fees, honoraria and travel expenses fromMedac

Table. Bone mineral density and trabecular bone score in PPI users and non-users.
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Roche, 6.
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Background/Purpose: Patients with systemic sclerosis (SSc) are at increased risk for osteoporosis (OP) and associated
fragility fractures. However, the risks factors and mechanisms driving bone loss in patients with SSc remain elusive. The role
of “general” factors such as higher age and low body mass index (BMI) is well established but their interplay with disease-
specific factors is unclear. Thus, our objectives in the present study were i) to evaluate the prevalence of clinical OP and fra-
gility fractures in a large population of SSc patients, and ii) to identify potential disease-specific factors for OP in this popula-
tion. The findings presented in this abstract represent an extended analysis of our previously submitted work, in order to
investigate the association between disease severity and osteoporosis in patients with systemic sclerosis.

Methods: This cross-sectional study was based on two large European prospective cohorts of SSc patients with retrospec-
tive collection of bone health data. OP was defined as the presence of a T-score below -2.5 at femoral neck or lumbar spine
and/or a previous major osteoporotic fracture and/or the prescription of anti-osteoporotic therapy. Long-term therapy with
glucocorticoids (GCs) was defined by a daily prednisone equivalent dose above 2.5 mg for more than 3 months. Age, female
sex, BMI and treatment with proton pump inhibitors (PPIs) as predefined risk factors according to published evidence, as
well as clinically relevant factors associated with a p-value < 0.05 in univariable analyses, after correction for multiple com-
parison, were implemented into a multivariable logistic regression model.

Results: A total of 932 patients fulfilling the ACR/EULAR 2013 classification criteria were included in the study, followed for-
ward in time at two university hospitals: Lille (n=485) and Berlin (n=447). The two cohorts were studied separately. The prev-
alence of OP was 32% in Berlin and 23% in Lille (p=0.003), fragility fractures occurred in 22% and 18%, respectively.

Multivariable analysis in the Berlin cohort indicated that higher age (OR 1.05 [95%CI 1.03 to 1.07], p< 0.001), female sex
(OR 2.70 [95%CI 1.29 to 5.65], p=0.009), diffuse skin extent (OR 5.03 [95%CI 2.50 to 10.10], p< 0.001), low BMI
(OR 0.94 [95%CI 0.88 to 0.99], p=0.009), WHO-FC III-IV dyspnea (OR 2.06 [95%CI 1.16-3.67], p=0.014), receiving GCs
(OR 1.78 [95%CI 1.10 to 3.17], p=0.026) or PPIs (OR 1.87 [95%CI 1.10 to 3.17], p=0.020) were associated with OP.
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In the Lille cohort, multivariable analysis confirmed the association of OP with higher age (OR 1.06 [95%CI 1.04 to 1.08],
p< 0.001), GCs use (OR 4.48 [95%CI 2.42 to 8.26], p< 0.001), and with anti-topoisomerase I antibody positivity (OR 2.22
[95%CI 1.18 to 4.16], p=0.013).
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Conclusion: Our data support a multifactorial etiopathogenesis of OP in SSc: besides common risk-factors for OP such as
higher age, female sex, and BMI, several disease specific characteristics were associated with OP, such as SSc severity as
reflected by diffuse skin extent and presence of antitopoisomerase I antibodies as well as severe dyspnea and SSc treat-
ment (PPIs and GCs). These findings help to identify patients with SSc at particular risk for OP in clinical practice.

Disclosure: C. MIDOL: None; E. Wiebe: EW reports consultancy fees, honoraria and travel expenses fromMedac and
Novartis., 2, 6, 12, Travel Expenses; E. Siegert: None; D. Huscher: None; H. Behal: None; D. Launay: Actelion,
5, Boehringer-Ingelheim, 5, CSL Behring and Biocryst, 5, GlaxoSmithKlein(GSK), 5, Takeda, 5; E. Hachulla: Bayer,
6, Boehringer-Ingelheim, 6, CSL Behring, 5, GlaxoSmithKlein(GSK), 5, 6, Johnson & Johnson, 5, 6, Roche, 5, 6,
Sanofi-Genzyme, 6; E. Matteson: AbbVie, 5, Alvotech Inc., 2, American College of Rheumatology, 12, Committee
member, Boehringer-Ingelheim, 2, 6, Horizon Therapeutics, 1, NIH/NIAMS, 1, Practice Point Communications,
6, UpToDate, 9; V. Sobanski: None; F. Buttgereit: AbbVie/Abbott, 6, Horizon Therapeutics, 5, Pfizer, 5, 6, Roche, 6.
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Background/Purpose: Patients with rheumatoid arthritis (RA) have been reported to have higher mortality rates than the
general population. Our previous report showed that the standardized mortality ratio (SMR) of Japanese patients with RA
registered in the Institute of Rheumatology, Rheumatoid Arthritis (IORRA) cohort between 2000 and 2007 was 1.46-1.90
(Nakajima A. Scand J Rheumatol 2010). Since the introduction of various biological disease-modifying anti-rheumatic drugs
(bDMARDs) in Japan after 2007, the mortality rates have declined(Abhishek A. Rheumatology 2018), but it is unclear if the
mortality disparity with the general population has decreased. Our study aims to investigate the mortality and its risk factors
of Japanese patients with RA since 2007.

Methods: The IORRA cohort is an observational study of patients with RA established in 2000 at Tokyo Women’s Medical
University. We observed RA patients who participated in the IORRA survey from October 2007 to September 2020 until
October 1, 2021. Since there is no National Death Registry in Japan, we obtained death reports from residual families who
responded to our mail query, from affiliated hospitals’ physicians, and from police if a dead patient was found outside of a
hospital. The primary endpoint was to calculate SMR using the person-year method with the Japanese general population
data as a reference from the Ministry of Health, Labour, and Welfare, Japan. Cases lost to follow-up were treated using
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multiple imputation methods as a sensitivity analysis of SMR. The secondary endpoints were to examine the risk factors for
death using the time-dependent Cox proportional hazards model.

Results: Among 10,613 patients with RA (female, 83.7%; mean age, 57.1±14.1 years; mean disease duration, 9.8
±9.6 years; mean observation period, 9.4±4.2 years) who enrolled in the IORRA survey from October 2007 to September
2020, 3,284 (30.9%))were lost to follow up. During the observation period, which covered 99,364.8 person-years,
915 deaths were reported. The leading causes of death were malignancies (28%), respiratory involvement (22%), and car-
diovascular disorders (12%). The SMR (95% confidence interval), assuming that all lost-to-follow-up patients were alive,
was 0.92 (0.86-0.98). When it was assumed that lost-to-follow-up patients had the same mortality rate as the remaining
patients, the SMR was 1.57 (1.47–1.68). Alternatively, when it was assumed that the mortality rate of lost-to-follow-up
patients was 1.65 times as high as that of the remaining patients based on the previous report (Kauppi M, J Rheumatol
2005), the SMR was 1.68 (1.58-1.79) (Figure 1). Factors associated with increased mortality included male sex, older age,
history of smoking, higher disease activity score in 28 joints (DAS28), higher Japanese version of the health assessment
questionnaire (J-HAQ) score, corticosteroid use, and presence of interstitial lung disease. Conversely, factors associated
with decreased mortality included methotrexate (MTX) use and bDMARDs use (Table 1).

Conclusion: The mortality in patients with RA has remained consistently poor since 2007 when compared to the general
population. MTX and bDMARDs use may reduce the risk of death.

These are the results of the sensitivity analysis of the standardized mortality ratio (SMR). The adjusted SMRs were calculated by taking into account
the supplementation of lost-to-follow-up cases. (a) Adjusted SMR assumed that all untraceable cases were alive. (b) Adjusted SMR assumed that
the untraceable cases had the same mortality rate as tractable cases. (c) Adjusted SMR assumed that the untraceable cases were 1.65 times
more likely to die than the traceable cases.
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Myers Squibb(BMS), 2, 6, Chugai Parmaceutical, 2, 6, Daiichi-Sankyo, 2, 6, Eisai, 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6,

Risk factors associated with mortality in patients with rheumatoid arthritis based on clinical, medication, and comorbidities. A time-dependent mul-
tivariate Cox proportional hazards model was utilized to analyze sex, age, BMI, history of smoking, DAS28-ESR, J-HAQ, RF, medications used,
and comorbidities as explanatory variables.
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Background/Purpose: While qualitative research techniques provide valuable insights into patient experiences and per-
ceptions, analyzing textual data from interviews can be time consuming and require multiple analysts for concept triangula-
tion. Triangulation in qualitative data analysis minimizes potential biases that stem from relying on a single investigator. This
approach enhances the credibility and validity of the findings by corroborating information from various perspectives and
investigators. The capability of Large Language Model (LLM) technology to identify patterns and themes in textual data offers
potential for conducting independent analysis of patients perceptions of care. This study explored a novel approach to trian-
gulation in mixed-methods research (MMR) by employing ChatGPT-4, an LLM, for analyzing data from interviews of patients
with advanced arthritis facing barriers to joint replacement.

Methods: We compared the thematic analysis and survey generation between investigators and ChatGPT-4, an AI-
powered natural language processing tool that utilizes Generative Pre-trained Transformer (GPT), a type of large language
model (LLM), as its core model. We used qualitative data from an existing qualitative study that explored patient perceptions
of barriers to joint replacement utilization. Textual data from six semi-structured interviews were analyzed by human investi-
gators and ChatGPT-4 independently. Human investigators used NVivo software to analyze the data and generate the
codes and themes that emerged. Once the analysis was completed and it was determined that thematic saturation had
been achieved, we proceeded to utilize ChatGPT-4 to directly generate themes from the interview transcripts. Both, human
investigators and ChatGPT-4 independently, used the themes to create a survey. We compared the investigator-generated
themes and survey with those generated by ChatGPT-4.
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Results: ChatGPT-4 generated analogous dominant themes and a comprehensive corresponding survey as the human
investigators but in significantly less time. (Table 1) Human-led thematic analysis produced 6 themes and 30 survey ques-
tions, taking significant time. ChatGPT-4 generated the same themes in under 45 minutes and created 17 survey questions
in less than 1 minute. Themes generated by ChatGPT-4 covered the same topics as human-generated themes. However,
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ChatGPT-4’s survey questions were shorter and less specific compared to human-generated questions. The Figure 1
mixed-methods flowchart proposes integrating LLMs alongside human investigators as a supplementary tool for the prelim-
inary thematic analysis of qualitative data and survey generation.

Conclusion: The potential of ChatGPT-4 as a tool for assisting in triangulation was evident in both the qualitative portion of
mixed methods research (MMR) by assisting with thematic analysis, and in the quantitative portion of MMR by facilitating
survey development. This integration may improve the overall workflow efficiency of MMR. Given the novelty of LLM technol-
ogy and the limited research on its embedded biases, investigators must consider the ethical and qualitative implications
when using LLMs for research purposes.

Disclosure: I. Mannstadt: None; S. Goodman: NIH, 5, Novartis, 5;M. Rajan: None; S. Young: None; F. Wang: None;
I. Navarro-Mill�an: None; B. Mehta: Janssen, 1, Novartis, 5.

Figure 1: Mixed methods with Large Language Model (LLM) and human investigators for qualitative research

5034



Abstract Number: 2535

Strategies to Embrace Living with Lupus Fearlessly (SELF): A Promising
Digital Intervention for Lupus Self-Management

Katherine Carpenter1, Melissa French2, Sarah Gilman3, Sara Johnson4, Patricia Castle4, S. Sam Lim5, Charmayne
Dunlop-Thomas5, Melicent Miller1 and Mary Crimmings1, 1Lupus Foundation of America, Washington, DC, 2Lupus
Foundation of America, Alexandria, VA, 3Wayfinder Health Strategies, Falls Church, VA, 4Pro-Change Behavior Systems,
Inc., Narragansett, RI, 5Emory University, Atlanta, GA

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: Patient Outcomes, Preferences, & Attitudes II: Patient Experience
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: The Lupus Foundation of America (LFA) has engaged in a 5-year cooperative agreement with the
Centers for Disease Control and Prevention to implement a digital lupus self-management (SM) intervention based on the
Transtheoretical Model of Change. Strategies to Embrace Living with Lupus Fearlessly (SELF) is designed to help users
adopt 4 key lupus SM behaviors shown to have the highest impact on health and functional status: managing symptoms,
managing stress, managing medications, and working with your healthcare team (each behavior includes 3-5 skills).

Methods: SELF offers user-tailored SM activities, symptom/medication trackers, a journal, links to LFA educators/peer sup-
port, and tailored text message tips. Onboarding and 90-day follow-up assessments collect demographics, stage of change
for the 4 key SM behaviors , and patient-reported outcomes (PROs) such as measures of physical and mental health. Users
select one SM behavior as a focus for a 2-week period. Activities are tailored to stage of change for that focus behavior.
Users ’master a skill’ if they improve from a skill-building stage at onboarding to a mastery stage at follow-up (Figure 1).

SELF was launched in January 2022 and promoted to people with lupus (PWL) via LFA and a patient registry. Utilization and
outcomes were evaluated in January, 2023 for users who registered during the prior year.

Results: A total of 3,427 PWL registered for SELF, and 51% completed the onboarding assessment (n=1742) to gain
access to the program.

Figure 1. Transtheoretical Model of Change (TTM) is shown with stages of change and progression of improvement to mastery.
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Among SELF users for whom follow-up data were available (n=173), 46% (n=79) mastered 1 or more SM skills with many
users mastering more (Figure 2); 52% experienced less fatigue ( p < .001, d = 0.33); 37% reported better overall physical
health (p = .007, d = 0.22); 41% reported better mental health (p = .001, d = 0.28); 59% improved medication adherence
(p = .004, d = 0.36); and 59% improved doctor-patient communication (p = .035, d = 0.16). For those who did not complete
a follow-up assessment (n-1569), the impact of SELF cannot be known, but users completed 8.1 SM activities on average
(range = 0 - 224). Enrollment disengagers (n=1685) did not complete the onboarding assessment. The engagement groups
were similar (demographics in Table 1), but those who completed follow-up assessments had a higher average age, longer
duration since diagnosis, and a higher percentage of Black, non-Hispanic users.

Table 1. User demographics are shown for three distinct groups: Enrollment disengagers (people who registered for SELF but did not complete
the onboarding assessment), SELF users who did not complete a 90-day follow-up assessment and SELF users who completed a 90-day
follow-up assessment.

Figure 2. Among SELF users who completed the follow-up assessment, 46% mastered one or more additional SM skills. Across the 4 key SM
behaviors, SELF users improved the % of skills mastered from onboarding assessment to follow-up assessment in every category.
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Conclusion: Improvements to SM skill development and PROs show that SELF is a promising program for building skills
and impacting outcomes for PWL. Low engagement at onboarding and follow-up assessments indicates a need to ease
response burden. While results need more study, it is notable that more users who completed the follow-up assessment
were Black, a group historically experiencing greater health disparities.

Acknowledgement: The authors are grateful for the support of Kamil Barbour, Public Health Advisor for the Centers for Dis-
ease Control and Prevention.
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Background/Purpose: The COVID-19 pandemic affected medication adherence in patients with autoimmune disease
(AD) due to their fear of contracting COVID-19, financial hardship, and medication shortage. We compared adherence to
disease-modifying antirheumatic drugs (DMARDs) before, during, and after the COVID-19 pandemic among patients with
AD and evaluated whether adherence affected the risk of contracting COVID-19.

Methods: This retrospective study included patients aged ≥18 years in a large integrated healthcare system during
2019-2021, who had ICD-coded diagnoses of AD and ≥2 DMARDs prescriptions dispensed by outpatient pharmacy.
DMARDs were classified as synthetic (sDMARDs) or biologic (bDMARDs). Medication adherence was measured by the
Medication Possession Ratio (MPR), with adherence defined as MPR ≥80%. Adherence during the pre-pandemic year
(March 19, 2019 to March 18, 2020), pandemic year (March 19, 2020 to March 18, 2021), and vaccine era (March
19, 2021 to September 18, 2021) were compared using the Wilcoxon test. Multivariable logistic regression was used to
examine the association of treatment adherence and risk of COVID-19, reporting odds ratios (OR) and 95% confidence
intervals (CI), adjusted for age, sex, race and ethnicity, primary language, smoking, weight category, and presence of other
chronic health conditions.

Results: The cohort included 7959 patients with AD; 77.2% were female, 46.4% were White, 21.3% Hispanic, 19.2%
Asian/Pacific Islander (PI), and 10.7% Black race. The most common AD diagnoses were rheumatoid arthritis (62.8%), pso-
riatic arthritis (12.8%), and lupus (18.3%). The most commonly prescribed sDMARDs were methotrexate (51.5%), hydroxy-
chloroquine (45.8%), and leflunomide (17.3%), while the most commonly prescribed bDMARDs were tofacitinib (14.3%),
TNF inhibitors (7.7%), and abatacept (2.9%). The majority were receiving sDMARD monotherapy (69.8%), followed by com-
bination sDMARD and bDMARD therapy (24.4%), bDMARD monotherapy (3.6%), and sDMARD triple therapy (3.6%). Of
patients prescribed sDMARDs, 72% were adherent in the pre-pandemic year, 66% in the pandemic year, and 68% in the
vaccine era. Of patients prescribed bDMARDs, 48% , 44%, and 53% were adherent in the pre-pandemic, pandemic, and
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vaccine era. Differences in adherence between the time periods were statistically significant (p< 0.01) for both sDMARDs
and bDMARDs. Adherence to sDMARDs was associated with lower risk of COVID-19 infection (OR 0.73, 95% CI
0.60-0.88), adjusting for covariates. Similar findings were seen for adherence to bDMARDs (OR 0.56, 95% CI 0.34-0.94).

Conclusion: In a large population of patients with AD, medication adherence, particularly to bDMARDs, was low even pre-
pandemic and decreased further during the pandemic, but subsequently increased in the vaccine era. Medication adher-
ence was associated with lower risk of COVID-19 infection. These findings support efforts to reduce barriers to medication
adherence, including addressing patient concerns regarding infection risk. Future studies should examine whether there is
an association between poor medication adherence and severity of COVID-19 infection and outcomes.

Disclosure: T. Selvam: None; K. Peterman: None; A. Haghshenas: None; L. Liu: None.

Table 1. Cohort Characteristics

Figure 1. Percentage of Patients with Autoimmune Disease Adherent to DMARDs During the Three Study Time Periods
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Background/Purpose: Biologic and targeted synthetic DMARDs (b/tsDMARDs) are widely used to treat patients with var-
ious autoimmune inflammatory diseases (ARD). Use of a b/tsDMARD in patients with pre-existing tuberculosis (TB), hepatitis
B (HBV), or hepatitis C (HCV) can lead to significant morbidity and mortality. Many national and international societies recom-
mend screening for one or all of these exposures prior to initiation of certain b/tsDMARDs. However, recommended timing
intervals of screening are not clear and adherence to these recommendations varies widely. This quality improvement initia-
tive focused on improving screening for TB, HBV, and HCV prior to new prescription of a b/tsDMARD using a best practice
advisory (BPA) in the electronic health records (EHR).

Methods: Patients aged 18 years or older with at least one visit with a clinician (attending, fellow, or APRN) in the section of
Rheumatology in the designated time frame were included. Upon a new prescription of a b/tsDMARD, clinicians were alerted
via a BPA pop-up in the EHR about the last available results if any, for TB, HBV, and HCV, and allowed for quick ordering as
appropriate. This BPA was implemented on December 1, 2020. Baseline screening proportions for TB (QuantiFERON),
HBV, and HCV for patients prescribed a new b/tsDMARD from October 1, 2017 to November 30, 2020 (pre-BPA period)
were compared with those of patients with prescriptions from December 1, 2020 to March 3, 2022 (post-BPA period).

Results: A total of 711 patients pre-BPA and 257 patients post-BPA implementation were included in the study. The BPA
implementation was associated with statistically significant improvement in screening for TB, HBsAg, HBcAb, and HCV
Ab or HCV viral load (Table 1). Partial hepatitis B testing (screening for HBcAb or HBsAg) was significantly changed by the
BPA (pre-BPA 364 of 711 (51%) vs post-BPA 186 of 257 (72%), p=< 0.001). Complete hepatitis B testing (screening for
both HBcAb and HBsAg) also improved after BPA implementation (pre-BPA 222 of 711 (31%) vs post-BPA 127 of
257 (49%), p< 0.001). A total of 154 patients (22%) in the pre-BPA and 117 patients (46%) in the post-BPA periods were
appropriately screened for all three infectious diseases, which was statistically significant (p< 0.001). Multivariable logistic
analysis revealed in the pre-BPA period, relative to attending physicians, fellows were significantly more likely to order testing
(HBcAb p=< 0.001, HBsAb p=< 0.001, HBsAg p=0.005, partial Hep B testing p=0.006, complete Hep B testing
p=< 0.001, HCV Ab or HCV RNA p=0.002, all four tests p=< 0.001) after accounting for multiple comparisons. In the pre-
BPA period, each year of age decreased the adjusted odds of TB testing by 2% (OR 0.98; 95% CI 0.97, 1.0; p=0.006)
and males had lower adjusted odds for HBcAb testing than females (OR 0.58; 95% CI 0.39, 0.85). In the post-BPA period,
there were no statistically significant findings for any patient or clinician variable.

Conclusion: Implementation of a BPA in the EHR can improve infectious disease screening for patients with ARD initiating
b/tsDMARDs and has potential to improve patient safety and eliminate screening discrepancies.
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Figure 1 is a visualization of the finalized BPA after subsequent PDSA cycles identified areas of improvement in the clinical decision support system.
This final version of the BPA includes seven lab result components at the top, five options for quick ordering of infectious disease screening, four
lab components for general monitoring while on drug therapy (CBC, CMP, CRP, and ESR), and five acknowledgement reasons for why a clinician
is or is not ordering the labs. TB= ”Tuberculosis”; HCV=”hepatitis C virus”; PCR= “polymerase chain reaction”; LTBI = “latent tuberculosis infec-
tion”; PTB = “pulmonary tuberculosis”; HEPBSAG= “Hepatitis B surface Antigen”; HEPBSAGQ= “Hepatitis B surface Antigen, Quest Diagnos-
tics”; HEPBCAB=”Hepatitis B core Antibody”; LABHEP= represents multiple test components for Hepatitis C; HEPCAB=”Hepatitis C
Antibody”; QUATBAU= ”TB QuantiFERON Gold”; QUANTGOLD1= ”TB QuantiFERON Gold”; QGOLD4TINCUB= ”TB QuantiFERON Gold”

Table 1 includes descriptive statistics of the study population pre-BPA (10/1/2017 – 11/30/2020) and post-BPA (12/1/2020 – 3/3/2022) imple-
mentation. A Bonferroni correction was used to correct for multiple comparisons and reduce risk of false positive results, which is represented
by the Q-values. BPA=”best practice advisory”; TNF= “Tumor necrosis factor”; CTLA4= “cytotoxic T-lymphocyte associated protein 4”; IL-17=
“Interleukin 17”; IL-6= “Interleukin 6”; JAK= “Janus kinase inhibitor”. Inflammatory arthritides included rheumatoid arthritis, psoriatic arthritis,
ankylosing spondylitis, and Adult-onset Still’s disease. Connective tissue diseases included were systemic lupus erythematosus, Sjogren’s syn-
drome, mixed connective tissue disease, and systemic sclerosis. Vasculitides included anti-neutrophil cytoplasmic autoantibody (ANCA)-
associated vasculitis, Bechet’s disease, giant cell arteritis, and Takayasu arteritis. The “Other” category included diagnoses for polymyalgia rheu-
matica and Familial Mediterranean Fever.
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Background/Purpose: Psoriasis and type 2 diabetes mellitus (T2D) may share common underlying pathophysiology, in
which the pathogenesis of psoriasis is mediated by NOD-like receptor family pyrin domain-containing inflammasome
(NLRP)-dependent inflammatory pathways that is a target of sodium-glucose co-transporter 2 inhibitors (SGLT2i). The aim
of the present study was to investigate whether treating psoriasis patients with concomitant T2D using SGLT2i improves
clinical outcomes compared to similar line oral antidiabetic medications.

Table 2 displays observed screening rates of TB, HBV, and HCV before and after the initiation of the BPA on 12/1/2020. Partial Hep B testing was
defined as having either HBsAg or HBcAb, but not both. Complete Hep B testing was defined as having both HBsAg and HBcAb. To be consid-
ered as having testing of “All Four Tests” a patient had to have QuantiFERON Gold, HBsAg, HBcAb, and HCV Ab or HCV quantitative RNA per-
formed within the specified time. We used a Bonferroni correction to correct for multiple comparisons and reduce risk of false positive results,
which is represented by Q-values. BPA= “Best Practice Advisory”; TB= “Tuberculosis”; HBsAb= ”Hepatitis B surface antibody”; HBcAb= ”Hep-
atitis B core antibody”; HBsAg= ”Hepatitis B surface antigen”; HCV= ”Hepatitis C virus”; HBV= ”Hepatitis B virus.” *Q-value=<0.001 **Q-
value=>0.9
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Methods: This was a population-based cohort study between 2014 and 2023 that included psoriasis patients with con-
comitant T2D from 92 hospitals across the United States. The risk of psoriasis-related comorbidities and general medical
outcomes in patients treated with SGLT2i was compared with that in 1:1 propensity score-matched psoriasis patients with
T2D on dipeptidyl peptidase 4 inhibitors (DPP4i). Hazard ratios (HRs) were estimated using Cox proportional hazards
regression.

Results: After propensity-score matching, there were 17,085 patients with psoriasis and concomitant T2D on SGLT2i.
Compared to those using DPP4i, patients on SGLT2i presented with a significantly lowered risk of incident cardiorenal com-
plications including myocardial infarction (HR: 0.84, 95% CI: 0.74, 0.95), acute kidney failure (HR: 0.68, 95% CI: 0.63, 0.73),
and chronic kidney disease (HR: 0.73, 95% CI: 0.69, 0.77), and a significantly lowered risk of incident emergency visits (HR:
0.82, 95% CI: 0.78, 0.85) over a mean follow-up period of six years. The risk of psoriatic arthritis (HR: 1.04, 95% CI: 0.98,
1.10), metabolic syndrome (HR: 1.15, 95% CI: 0.96, 1.39), stroke (HR: 0.93, 95% CI: 0.83, 1.04), amputation of the lower
limb (HR: 0.78, 95% CI: 0.42, 1.47), and hospitalization (HR: 0.88, 95% CI: 0.76, 1.02) was not significantly different
between SGLT2i and DPP4i users. Diabetic ketoacidosis (HR: 1.602, 95% CI: 1.21, 2.12) was a potential adverse event
of SGLT2i.

Conclusion: Among patients with psoriasis and concomitant T2D, SGLT2i use was associated with a significantly
decreased risk of incident cardiorenal events and emergency visits and did not trigger psoriasis-related comorbidities includ-
ing psoriatic arthritis. Further research, including clinical trials are warranted to validate the findings.

Disclosure: P. Huang: None;D. Cheng: None;M. Noe: Boehringer-Ingelheim, 2, Bristol-Myers Squibb(BMS), 5; J. Lo:
None; S. Chen: Argenx, 1, Novartis, 1, Pfizer, 1, Scholar rock, 1, Visualdx, 2; K. Ma: None.
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Background/Purpose: A key target of RA treatment is to achieve early and sustained remission in order to ensure lower
levels of long-term structural joint damage and physical disability. Identifying predictive biomarkers may help guide treatment
options to achieve this. Inflammatory biomarkers such as IL-10, a pleiotropic cytokine that drives B-cell responses and is
associated with higher seropositivity for RF and anti-CCP in patients (pts) with RA,1 may provide clinical value as predictive
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biomarkers. We evaluated the association of baseline (BL) circulated biomarkers with disease activity (DA) measures and
their ability to predict clinical response in MTX-naive, ACPA+ pts with early RA from a phase 3b study (AVERT-2;
NCT02504268).2

Methods: Pts aged ≥ 18 years with early RA (≤ 6 months from diagnosis; ACR/EULAR 20103) were randomized to abatac-
ept + MTX or abatacept placebo + MTX (referred to as MTX). Serum samples were collected over a 56-week period, with
endpoints assessed at weeks 24 and 52.A broad selection of 113 inflammatory and immune response–related proteins
were analyzed using either the Olink Target 96 multiplex immunoassay inflammation panel or selected panels from Myriad
Rules-Based Medicine. BL biomarker and clinical DA measures were analyzed using Spearman’s correlation, with changes
from BL in select biomarkers analyzed via repeated measures mixed-effects models. Logistic regression predicted response
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to treatment with BL age, Simplified Disease Activity Index (SDAI), pain (measured via visual assessment scale), and ACPA
positivity as covariates.

Results: Of 752 pts in the intent-to-treat population, 446 from the abatacept + MTX arm and 300 from the MTX arm were
included in the biomarker analyses. BL characteristics were well-balanced between treatments. Of the 15 biomarkers signif-
icantly associated with ≥ 2 BL DA measures, at both weeks 24 and 52, pts receiving abatacept + MTX showed significantly
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greater reductions in all biomarker levels compared with MTX (P < 0.05 to P < 0.001) with a change from BL in 13 biomarkers
demonstrating significant associations with DA measure reduction (P < 0.05). Higher BL levels of IL-10 predicted greater
clinical improvement, assessed by ACR and DAS28 (CRP) (< 2.6) responses and SDAI remission (≤ 3.3), with abatacept +
MTX vs MTX (P < 0.05 at week 52) (Figure 1). Further, a higher BL IL-10 concentration tertile was significantly associated
with greater improvements in DAS28 (CRP) and SDAI on abatacept + MTX vs MTX (P < 0.05 to P < 0.001 at days 29–
365) (Figure 2).

Conclusion: Higher BL IL-10 levels predicted greater clinical response for pts treated with abatacept + MTX vs MTX.
Increased IL-10 levels may reflect greater interactions between CD4+ T-helper cells and autoantibody-producing B cells.
These findings may help clinicians to identify pts most likely to respond favorably to the abatacept mechanism of action. A
prospective study is warranted to confirm whether screening for IL-10 in the clinical setting can help guide treatment options
for pts with RA.
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Background/Purpose: Rheumatoid arthritis (RA) is a remarkably heterogeneous autoimmune disease whose clinical out-
comes with disease-modifying antirheumatic drugs (DMARDs) remain unpredictable. The aim of this study was to character-
ize the molecular landscape of RA patients by using a multi-omic approach involving transcriptomics and proteomics and
their association with disease status and clinical response.

Methods: Peripheral blood mononuclear cells from 123 RA patients were profiled by RNAseq on Illumina platforms. The RA
cohort included 49 patients taking conventional DMARDs and 74 biologics-naïve patients before receiving biologic (TNFi) or
targeted-synthetic DMARDs (JAKinibs). Clinical outcomes were evaluated after 6 months of treatment following EULAR cri-
teria. A consensus cluster approach was used to identify patients’ subgroups based on their transcriptomic profile. In paral-
lel, a panel of 92 inflammatory mediators was analyzed in the RA serum using the Olink platform.

Results: Unsupervised hierarchical clustering identified 3 subgroups of RA patients displaying differential expression of
7 gene modules defining distinctive biological pathways. Cluster 1 included the inflamed-myeloid group, showing high
expression in myeloid and inflammation genes modules. Cluster 2 defined the healthy-like RA patients, displaying low levels
of all gene modules. Cluster 3, identified the B-cells group, exhibiting high levels of B cell gene-modules. The analysis of the
serum proteome among these clusters identified 34 proteins showing differential expression levels, where a signature of
chemokines, interleukins, and growth factors was found increased in C1 compared with C2 and C3.

Clinically, C1 grouped RA patients with more severe disease activity, higher number of circulating monocytes and neutro-
phils, and larger disease evolution compared with C2 and C3. On the contrary, C2 involved patients with the lowest disease
severity and evolution time and included few patients starting b- or ts-DMARDs. Lastly, C3 included patients with disease
activity and evolution time like C2 but showed the highest number of circulating lymphocytes.

Regarding the response to DMARDs, C1 grouped RA patients with the highest percentage of response to TNFi. Clinical
response of patients treated with JAKinibs was independent of the cluster where patients were allocated. That data sug-
gests that clinical response to each drug might be associated with a deregulated expression of specific modules of genes
and inflammatory proteins at baseline. Accordingly, correlation studies among DAS28 variation at 6 months and basal levels
of different gene modules and proteins showed specificity depending on the drug analyzed.

Conclusion:

1. RA patients conform distinctive subgroups based on altered transcriptomic and proteomic profiles, directly linked to their clinical
status.

2. Clinical effectiveness of TNFi and JAKinibs was divergent among these molecular clusters and associated with specific transcrip-
tomic and proteomic profiles before starting such therapies.

Supported by the EU/EFPIA-IMI Joint Undertaking 3TR, ISCIII (PI21/0591, CD21/00187 and RICOR-21/0002/0033),
RYC2021-033828-I, and JA (P20_01367); co-financed by FEDER.
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Background/Purpose: The identification of measures that help predict who is likely to benefit most from early escalation to
biologic therapy would inform personalized care among patients with rheumatoid arthritis (RA) early in the course of the dis-
ease. While prior studies have assessed how body mass index (BMI) and adiposity might influence responses to therapy,
these studies rarely have compared two active treatment strategies. We aimed to determine if BMI and circulating adipo-
kines (peptide hormones produced by adipose tissue) can identify patients most likely to benefit from early initiation of tumor
necrosis factor inhibitors (TNFi) as initial therapy compared to combination therapy with conventional DMARDs.

Methods: This is a secondary analysis of the Rheumatoid Arthritis Comparison of Active Treatments (RACAT) trial and the
Treatment of Early Aggressive Rheumatoid Arthritis (TEAR) trial. Both trials evaluated strategies with conventional DMARDs
(triple therapy) compared to strategies that included TNFi (etanercept), among patients with active RA. We compared
response rates between TNFi and triple therapy among patients with different BMI (normal/underweight v. overweight/
obese). Adipokines were also measured at enrollment in RACAT using validated assays and we explored the association

Table 1: Changes in RA outcomes at 24 weeks by BMI and treatment from regression models, adjusted for age, sex, and baseline DAS28.

5047



between an adipokine score (number of adipokines above/below the median, grouping those that directionally reflect
greater adiposity) and response within the two treatment arms. Analyses were adjusted for age, sex, BMI, and baseline dis-
ease activity (DAS28).

Results: We included 306 participants that were eligible from RACAT and 601 from TEAR. In RACAT, greater change in
DAS28 and greater ACR20 response was observed for TNFi initiators compared to triple therapy among participants that
were normal or underweight (ACR 20: 64% v. 23%) while no differences between TNFi and triple therapy were observed
among overweight and obese (p for interaction = 0.001) (Table). Similar patterns were observed in TEAR, though were more
modest. The pattern in TEAR was similar among methotrexate-naïve initiators at baseline and methotrexate inadequate
responders at 6-months (combined data are shown in Table). In RACAT, adipokine scores below the median (< 2) and a
profile consistent with lower adiposity were associated with greater response to TNFi (ACR20: 58% v. 37%) (Figure). The
addition of adipokines to the model resulted in better model fit compared to a model with BMI alone (p=0.01).

Conclusion: Low BMI and evidence of low adiposity based on adipokine profiles are both associated with a superior
response to initiation of TNFi compared to the initiation of triple therapy. This is the first study, to our knowledge, to identify
a meaningful difference between two active strategies based on weight and body habitus and may reflect phenotypic differ-
ences or pharmacodynamic effects. The results support earlier escalation to TNFi among thin patients that do not respond
to methotrexate and have implications for future clinical trial design.

Disclosure: J. Baker: Bristol-Myers Squibb(BMS), 2, Burns-White, LLC, 2, CorEvitas, LLC, 2, Pfizer, 2; J. O’Dell:
None; B. England: Boehringer-Ingelheim, 2, 5; J. Giles: AbbVie, 2, Eli Lilly, 2, Gilead, 2, Novartis, 2, Pfizer, 2;
J. Newcomb: None; M. George: AbbVie/Abbott, 2, GlaxoSmithKlein(GSK), 5, Janssen, 5; G. Thiele: None;
L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety Monitoring Board, Celltrion, 12, member
of independent Data Safety Monitoring Board; S. Bridges: None; J. Curtis: AbbVie, 2, 5, Amgen, 2, 5, BMS, 2, 5, Cor-
rona, 2, 5, Crescendo, 2, 5, Genentech, 2, 5, Janssen, 2, 5, Pfizer, 2, 5, Roche, 2, 5, UCB Pharma, 2, 5; T. Mikuls: Else-
vier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma, 2, Wolters Kluwer Health (UpToDate), 9.

Figure 1: American College of Rheumatology Response rates in RACAT among 1) participants with a low adipokine score receiving triple therapy
(blue solid bar); 2) participants with a low adipokine score receiving immediate etanercept (blue striped bar); 3) participants with a high adipokine
score receiving triple therapy (red solid bar), and 4) participants with a high adipokine score receiving etanercept (red striped bar).
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Seoul, South Korea, 2Seoul Metropolitan Government Boramae Medical center, Dongjak-gu, Seoul, South Korea, 3Ajou
University School of Medicine, Suwon, South Korea, 4Chungnam National University College of Medicine, Daejeon,
South Korea, 5Seoul Metropolitan Government- Seoul National University Boramae Medical Center, Seoul, South Korea

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Abstracts: RA – Treatments III: Predictors of Response & Tapering
Session Type: Abstract Session
Session Time: 4:00PM–5:30PM

Background/Purpose: Recent randomized-controlled studies have suggested that tapering bDMARDs and/or csDMARDs
after achieving sustained remission in patients with rheumatoid arthritis (RA) can be considered. However, the optimal taper-
ing strategy is yet to be established, and it may differ between various circumstances. We investigated whether concomitant
treatment of methotrexate (MTX) may influence the disease activity after tapering abatacept in patients with RA.

Methods: We utilized the data from the Korean College of Rheumatology Biologics and Targeted therapy Registry
(KOBIO-RA) (NCT01965132). Patients were enrolled when initiating a bDMARD (defined as baseline) and were followed
up annually thereafter. Follow-up data on disease activity, concomitant medications, and dose of bDMARDs were collected.
We included patients who 1) were treated with abatacept at baseline and 2) had no missing data on the dose of abatacept
and MTX. The observational unit in this study was a 1-year interval. Patients were divided into two groups according to
whether the dose of abatacept was de-escalated or not compared with the preceding interval (tapering group vs. control
group). The primary outcome of the study was DAS28-ESR-based remission in the 1-year interval. To minimize confounding
by indication between the two groups, we used the marginal structural model in which inverse probability of treatment
weights (IPTWs) for each interval was applied to control all baseline and time-varying confounders.

Table. Effect of tapering abatacept on disease activity with and without concomitant MTX treatment
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Results: A total of 505 intervals from 179 patients were analyzed. The mean (SD) age of the patients was 59.3 (12.9) years
and 150 (83.8%) were females. Baseline DAS28-ESR was 5.7 (1.0) and the mean (SD) weekly dose of MTX was 12.5 (3.3)
mg. Tapering abatacept was undergone in 146 (28.9%) intervals, with a mean dose quotient of 0.68. The DAS28-ESR mea-
sured in the interval before tapering abatacept was 3.4 (1.3) and DAS28 remission was achieved in only 51 (34.9%) intervals
before tapering abatacept.

In the IPTW-applied pseudopopulation, the effect of tapering abatacept was significantly different based on concomitant use
of MTX (P for interaction 0.002). In the subgroup of 1-year intervals without concomitant MTX, tapering abatacept signifi-
cantly lower the odds for achieving DAS28-based remission, with an OR of 0.26 (95% CI 0.10 to 0.67). In contrast, with con-
comitant MTX, tapering abatacept did not have any significant effect (OR 1.42 [0.88 to 2.30]). This result was consistent
when the effect of tapering abatacept was estimated using the outcome variable of achieving DAS28-low disease activity,
or severe functional impairment (defined as HAQ >2). However, tapering abatacept with/without MTX did not significantly
affect the odds for achieving SDAI-based remission (Table).

Conclusion: Tapering abatacept in the absence of concomitant MTX treatment is associated with a worse outcome in
patients with RA.

Disclosure: J. Park: None; M. Kim: None; H. Kim: None; J. Kim: None; K. Shin: None.
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Clinical and Radiographic Results of Tapering and Withdrawing
CsDMARDs versus Stable Treatment in Patients with Rheumatoid
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Hospital, Oslo, Norway, 3Møre og Romsdal Hospital Trust, Ålesund, Norway, 4Lillehammer Hospital for Rheumatic
Diseases, Lillehammer, Norway, 5Haukeland University Hospital, Bergen, Norway, 6Østfold Hospital Trust, Moss,
Norway, 7University Hospital of North Norway, Tromsø, Norway, 8Drammen Hospital, Vestre Viken HF, Drammen,
Norway, 9Sørlandet Hospital HF, Kristiansand, Norway, 10Helgeland Hospital Trust Mo i Rana, Mo i Rana, Norway,
11Martina Hansens Hospital, Bærum, Norway, 12Ålesund Hospital, Ålesund, Norway, 13Brigham and Women’s Hospital,
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Background/Purpose: Tapering of disease-modifying antirheumatic drugs (DMARDs) to achieve drug-free remission is a
potential goal for the growing group of patients with rheumatoid arthritis (RA) in remission, although long-term effects of such
strategies remain unclear. The purpose of this study was to compare the 3-year clinical and radiographic outcomes of three
conventional synthetic DMARD (csDMARD) treatment strategies (continued stable treatment, half-dose treatment and
tapering to withdrawal) among patients in sustained RA remission.
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Methods: ARCTIC REWIND was a randomized, multicenter, open-label, clinical trial enrolling 160 RA patients in sustained
remission for ≥1 year on stable csDMARD therapy (Lillegraven et al. JAMA 2021). Patients were randomized 2:1:1 to stable
csDMARDs, half-dose csDMARDs, or half-dose csDMARDs for one year followed by withdrawal of all csDMARDs. The pri-
mary endpoint was absence of disease activity flare over 3 years. A flare was defined as a combination of DAS >1.6, an
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increase in DAS ≥0.6 units and ≥2 swollen joints, or if the physician and patient agreed that a clinically significant flare had
occurred. Full-dose csDMARD treatment was reinstated upon flare. Secondary endpoints included remission (DAS,
ACR/EULAR Boolean), and the 3-year change in radiographic joint damage (van der Heijde-Sharp score, vdHSS). Data were
analyzed using Kaplan-Meier, Mann-Whitney test, Cox and mixed effect logistic regression, with stratification or adjustment
for study center.

Results: Of 156 patients who received the allocated treatment strategy, 139 patients completed 3-years follow-up without
major protocol violation. Mean baseline methotrexate dose/week was 19.0 mg in the stable group, 19.7 mg in the half-dose
group, and 19.5 mg in the withdrawal group, andmean DAS at baseline was 0.8 in all groups. 80% remained flare-free in the
stable group, compared with 60 % in the half-dose group (adjusted HR (aHR) for flare 2.7 (95% CI: 1.3 to 5.5)), and 38 % in
the tapering to withdrawal group (aHR for flare 4.3 (2.2 to 8.3)) (Figure 1). The aHR was 1.6 (0.8 to 3.0) in the tapering to with-
drawal group compared to the half-dose group. A majority were in remission at 1, 2 and 3 years (Table), with the only signif-
icant group difference for ACR/EULAR Boolean remission at 3 years, with risk difference for tapering to withdrawal vs stable
dose -25% (-45 to -6). Median (IQR) change in vdHSS after 3 years was 0.0 (0-0.5) in the stable group, 0.5 (0.0-1.3) in the
half-dose group, and 0.0 (0.0-1.0) in the tapering to withdrawal group (Figure 2), with statistical significant difference
between stable and half-dose group, p< 0.01. Sensitivity analyses in the full analysis population gave similar results.

Conclusion: These 3-year data show that 38% of patients in the tapering to withdrawal arm achieved long-term drug-free
remission, indicating that this is a realistic option for some RA patients in sustained remission. The two tapering strategies
were associated with an increased risk of flares compared to full-dose csDMARD, and the half-dose group had more radio-
graphic change. However, there were no differences in DAS-remission at the end of the study period. Further research iden-
tifying prognostic factors for successful tapering is needed.

Disclosure: K. Kjørholt: None; N. Sundlisæter: None; A. Aga: AbbVie, 2, 6, Eli Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6;
J. Sexton: None; I. Olsen: None; H. Fremstad: None; C. Spada: UCB, 12, Advisory Board; T. Madland: Boehringer,
6; C. Høili: None; G. Bakland: UCB, 2; Å. Lexberg: None; I. Hansen: None; I. Hansen: None; H. Haukland: UCB,
12, Advisory Board; M. Ljoså: AbbVie/Abbott, 1, 12, Advisory board fee; E. Moholt: None; T. Uhlig: Galapagos, 2, 6,
Lilly, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, UCB, 2, 6; T. Kvien: AbbVie/Abbott, 1, 2, 6, Bristol-Myers Squibb(BMS),
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5, Galapagos, 2, 5, Gilead, 2, grunenthal, 6, Janssen, 2, 6, Novartis, 5, Pfizer, 2, 5, sandoz, 2, 6, UCB, 2, 5, 6;
D. Solomon: CorEvitas, 5, Janssen, 5, Moderna, 5, Novartis, 5;D. van der Heijde: AbbVie, 2, Bayer, 2, BMS, 2, Eli Lilly,
2, Galapagos, 2, Gilead, 2, GSK, 2, Imaging Rheumatology BV, 12, Director, Janssen, 2, Novartis, 2, Pfizer, 2, Takeda,
2, UCB Pharma, 2; E. Haavardsholm: AbbVie/Abbott, 2, Boehringer-Ingelheim, 2, Eli Lilly, 2, Gilead, 2, Pfizer, 6, UCB,
6; S. Lillegraven: Boehringer-Ingelheim, 5.
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Background/Purpose:Methotrexate (MTX) is a first-line treatment drug used in rheumatoid arthritis (RA) patients. However,
only 30-40% of patients tolerate the drug and achieve adequate therapeutic effects1. Risk factors such as smoking, age,
and disease severity are associated with MTX non-responsiveness in patients2. Yet, these risk factors are limited in their abil-
ity to predict MTX non-responsiveness, and many of them are not modifiable. One hypothesis, pursued by our lab, is that the
gut microbiome metabolizes MTX and interferes with its efficacy. This is significant because the gut microbiome can be both
predictive and modifiable, and therefore can be leveraged to improve MTX efficacy and advance personalized medicine for
patients with RA. In support of this hypothesis, we have previously shown that specific bacterial taxa and the abundance
of bacterial genes are predictive of future MTX outcomes in RA patients3.Yet, it remains to be seen whether the gut microbial
community can directly affect MTX pharmacology and which microbes are responsible for MTXmetabolism. Here, we exam-
ined the causal impact of the microbiome on MTX pharmacokinetics and surveyed the spectrum of RA-associated gut
microbes that metabolize MTX.

Methods: To test the contribution of microbial metabolism of in MTX pharmacology in vivo, we orally dosed germ-free
(GF) mice and specific-pathogen free mice (SPF) (N=6 per colonization state) with MTX 50 mg/kg. Plasma was collected at
0, 15, 30, 60, 120, 240, and 480 minutes; the concentration of MTX and its metabolites were quantified by HPLC-MS-MS
(Sciex 6500QTRAP). To survey the spectrum of RA-associated gut microbes that metabolize MTX, we collected stool samples
from treatment-naïve RA patients (N= 5) and isolated individual strains on rich media. Each isolate was incubated with MTX
50 ug/mL or vehicle control (i.e., DMSO) for 72 hours and bacterial growth was measured by spectrometry (i.e., OD600).
MTX metabolism was assessed by HPLC by: (1) quantifying a decrease in MTX levels and (2) detection of novel peaks.

Results: Peak plasma concentrations of MTX were significantly higher in GF mice as compared to SPF mice. In contrast,
plasma concentrations of MTX metabolites were negligible in GF mice, whereas SPF mice showed increasing levels of MTX
metabolites over 4 hours. To determine which RA-associated microbes might be responsible for MTX metabolism, we har-
vested 120 bacterial isolates from 5 RA patients. Of the profiled 120 isolates, 30.83% of isolates (37/120) metabolized MTX.

Conclusion: The presence of a microbiome in mice results metabolism of orally-administered MTX in vivo leading to altered
pharmacokinetics. Furthermore, a significant percentage of isolates harvested from RA patient microbial communities are
capable of metabolizing MTX in vitro. These findings support the overarching hypothesis that the gut microbiome contrib-
utes to MTX efficacy in RA patients.
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Background/Purpose: While subcutaneous secukinumab (SEC) is approved for the treatment of axial spondyloarthritis
(axSpA), some patients may benefit more from intravenous (IV) administration. This study investigated the long-term efficacy,
safety, and tolerability of IV SEC in patients with active axSpA.

Methods: INVIGORATE-1 (NCT04156620) is a randomized, double blind, parallel group, phase 3 trial of patients with active
axSpA (either radiographic [r]-axSpA or nonradiographic [nr]-axSpA). All patients had inflammatory back pain (ASAS criteria)
for ≥6 months with onset before 45 years of age. Patients with r-axSpA fulfilled the modified New York criteria, and patients
with nr-axSpA met ASAS criteria and had objective signs of inflammation at screening (positive MRI and/or elevated high-

Table 1. Patient demographics and baseline disease characteristics.
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sensitivity C-reactive protein (≥5 mg/L for nr-axSpA; ≥10 mg/L for r-axSpA). Patients were randomized 1:1 to receive IV SEC
(6 mg/kg at baseline followed by 3 mg/kg every 4 weeks) or placebo (PBO) for 16 weeks. After Week 16, patients random-
ized to PBO were switched to IV SEC (3 mg/kg every 4 weeks), while patients randomized to SEC continued receiving IV
SEC through Week 52. The primary endpoint was ASAS40 response at Week 16. Efficacy was assessed through Week
52 by the proportion of patients achieving ASAS40 response, ASDAS-CRP major improvement, and ASAS5/6 response,
and by change from baseline in BASDAI, BASFI, and SF-36 PCS. Safety was evaluated through Week 60. Efficacy data
through Week 16 are reported using nonresponder imputation; efficacy data from Week 20 through Week 52 are reported
as observed.

Results: Demographics and baseline characteristics were balanced across treatment groups (Table 1). Among patients
randomized to IV SEC (n=264) or PBO/IV SEC (n=262), 86.0% and 88.9% completed the entire study period, respectively.
A total of 413 patients had r-axSpA and 113 patients had nr-axSpA. SEC treatment resulted in rapid and sustained improve-
ment in ASAS40 response rates in patients randomized to SEC (Figure 1). By Week 24, patients who switched from PBO to
SEC at Week 16 achieved comparable ASAS40 response rates to those of patients originally randomized to SEC. ASAS40
responses were maintained through Week 52 for both groups (SEC, 66.8%; PBO/IV SEC, 74.9% [observed data]). SEC
treatment also resulted in rapid improvements in all other efficacymeasures that weremaintained throughWeek 52 (Table 2).
ThroughWeek 16, the incidences of adverse events (AEs; 38.6% vs 39.1%), serious AEs (2.7% vs 1.1%), and AEs leading to

Table 2. Achievement of efficacy responses and improvements in disease measures from baseline at Week 52 (observed data).
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treatment discontinuation (1.9% vs 0.4%) were similar for patients receiving SEC or PBO, respectively. Among patients
receiving any IV SEC through the entire study period, 63.2%, 6.0%, and 3.5% reported any AE, serious AEs, and AEs lead-
ing to treatment discontinuation, respectively. One death occurred during SEC treatment due to a suspected myocardial
infarction and was deemed not related to treatment.

Conclusion: IV SEC was safe and effective for treatment of adults with active axSpA over 52 weeks. The safety profile of IV
SEC for patients with axSpA was consistent with that of previous reports for subcutaneous SEC, and no new safety signals
were observed.

Disclosure: A. Deodhar: AbbVie, 2, 5, Amgen, 2, Aurinia, 2, Bristol Myers Squibb, 2, 5, Celgene, 5, Eli Lilly, 2, 5, Jans-
sen, 2, 6, MoonLake, 2, 5, Novartis, 2, 5, 6, Pfizer Inc, 2, 5, 6, UCB, 2, 5; J. Supronik: Samsung Bioepis, 5; A. Kivitz:
AbbVie, 6, Amgen, 6, 11, Chemocentryx, 1, Eli Lilly, 6, Fresenius Kabi, 2, Genzyme, 2, Gilead, 2, 11, GlaxoSmithKlein
(GSK), 2, 6, 11, Grunenthal, 2, Horizon, 1, 2, Janssen, 1, 2, Novartis, 4, 11, Pfizer, 2, 6, 11, Selecta, 2, Synact, 2, Takeda,
2, UCB, 1, 6; G. Valenzuela: Abbvie, 2, Bristol-Myers Squibb(BMS), 12, Investigator, Celgene, 2, Eli Lilly,
2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Merck/MSD, 2, MLKCDT, 12, Investigator, Novartis, 2, Pfizer, 2, Sanofi,
2, UCB, 2; K. Kapur: Novartis, 3, 11; S. Rohrer: Novartis, 3, 11; E. Dokoupilova: AbbVie/Abbott, 5, Eli Lilly, 5, Galapa-
gos NV, 5, Gilead, 5, GlaxoSmithKlein(GSK), 5, Hexal, 5, Janssen, 5, Novartis, 5, Pfizer, 5, Samsung Bioepis, 5, Sanofi,
5, UCB, 5; H. Richards: Novartis, 3, 11; K. Pavelka: Abbvie, 2, 6, Amgen, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Egis,
2, 6, MSD, 2, 6, Pfizer, 2, 6, Roche, 2, 6, UCB, 2, 6.

Figure 1. Proportions of patients with axSpA who achieved ASAS40 through Week 16 (nonresponder imputation) and through Week
52 (observed data).
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Background/Purpose: Tumor necrosis factor inhibitors (TNFi) therapies were one of the major advances in the treatment of
Ankylosing Spondylitis (AS) patients. For infliximab, anti-drug antibodies (ADA) seem to contribute to drug failure but it is not
known its long term influence on tapering, drug survival and switching. We aim to evaluate the frequency and long-term
kinetics of anti-infliximab antibodies (anti-IFX) and its influence on drug survival, treatment failure, infusion reaction, tapering
strategy and in subsequent treatment with a second TNFi.

Methods: A prospective cohort of 60 AS patients under infliximab (IFX) as their first biological therapy were evaluated retro-
spectively regarding clinical and laboratorial data, IFX levels and anti-IFX, both by ELISA, at baseline and after 6, 12-14,
22-24, 48-54, 96-102 weeks and immediately before the switching, treatment withdrawal or the end of the study. The
switching group (to another TNFi), were further evaluated after 3 and 6 months. For the tapering group, additional clinical
and laboratory data were assessed before tapering strategy and at tapering failure or withdrawal of the drug. Biological
agent and anti-IFX antibodies quantification was performed according to the manufacturer’s protocol of the kits
(Promonitor® IFX and Promonitor ®anti-IFX).

Results: Anti-IFX were detected in 27 (45%) patients during follow-up and 85.1% in the first year. The concomitant use of
methotrexate was negatively associated with anti-IFX (5.0 [18.5%] vs. 14.0 [42.4%]; p=0.048). Infusion reactions were more
often observed in positive anti-IFX patients at 22-24 weeks (3.0 [21.4%] vs. 1.0 [2.2%]; p=0.020) and at 48-54 weeks
(3 [20.0%] vs. 0 [0.0%]; p=0.034). Anti-IFX at 48-54 weeks was associated with treatment failure (7.0 [46.7%] vs. 4.0
[13.8%]; p=0.028) and lower overall IFX survival (54.9 months [CI 95% 26.3-83.4] vs. 148.9 months [CI 95%
123.5-174.4]; p< 0.001). Of note, for the tapering group (n=24) anti-IFX was associated with shorter survival of this strategy
(9.9 months [IC 95% 4.0-15.8] vs 63.4 months [IC 95% 27.9-98.8]; p=0.004). In contrast, for patients who failed to IFX
(n=29), anti-IFX positivity at the switching was related to a better clinical response to the second TNFi at 3 months (15.0
[83.3%] vs. 3.0 [27.3%]; p=0.005) and at 6 months (15 [83.3%] vs. 4 [36.4%]; p=0.017).

Conclusion: This study demonstrates that in spite of anti-IFX association with worse IFX performance, this marker was a
predictor of 2nd TNFi good clinical response. We also provided novel data that anti-IFX is a parameter for reduced tapering
survival, reinforcing its detection to guide clinical decision in these two treatment strategies. Additionally, concomitant use of
methotrexate (MTX) may be recommended to reduce anti-IFX formation in AS.

Disclosure: C. PIMENTEL: None; A. MEDEIROS-RIBEIRO: None; A. SHIMABUCO: None; P. SAMPAIO-BARROS:
None; J. MORAES: None; C. SCHAINBERG: None; C. GONÇALVES: None; E. LEON: None; L. KUPPA: None;
S. Pasoto: None; N. AIKAWA: None; C. SILVA: None; E. Bonfa: None; C. SAAD: None.
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Background/Purpose: The EULAR task force recently published the difficult-to-treat (D2T) RA definition1, however, a def-
inition of D2T axSpA is still lacking. To date, we have little data concerning D2T axSpA, especially in real-world. One of the
limitations of the D2T RA EULAR definition is the lack of a temporal criterion. The primary endpoint of this work was to study

Table 1 – Baseline characteristics of D2T axSpA and nD2T axSpA patients
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the characteristics of D2T axSpA patients using the EULAR definition applied to axSpA. The second endpoint was to study a
sub-group of patients with a predefined more stringent definition including a temporal criterion.

Methods: A retrospective multicentric study was performed. Patients with axSpA (radiographic or non-radiographic)
≥18 years old starting a b/tsDMARDs with at least 2-year follow-up were included. D2T axSpA was defined as failure of
≥ 2 b/tsDMARDs with different mechanism of action (MoA) among TNF inhibitors, IL-17 inhibitors and JAK inhibitors. Very
D2T axSpA was defined as failure of ≥ 2 b/tsDMARDs in strictly less than 2 years. D2T and Very D2T axSpA patient’s char-
acteristics were compared with non-D2T patients.

Results: 311 axSpA patients were included: 88 D2T axSpA (28.3%) and 223 non-D2T (nD2T) axSpA (71.7%) (Table 1).
Proportion of r-axSpA patients was 71.2% in the D2T group and 60.3% in the nD2T group (p=0.10). Disease duration
was significantly higher in the D2T group (p=0.006). Peripheral involvement was more prevalent in the D2T group with
34.9% of patients vs. 21.4% in the nD2T group (p=0.015). BASDAI level at baseline was higher in the D2T group with a mean
of 63.7 vs 58.8 in the nD2T group (p=0.015). Fibromyalgia was found to be more frequent in the D2T group vs nD2T group
(p < 0.001). Among D2T patients, 12 (14%) presented a contraindication to TNF or IL-17 inhibitors (multiple sclerosis, inflam-
matory bowel diseases, recurrent uveitis, solid cancer < 5 years).

12 patients (3.8%) were categorized as very D2T axSpA. axSpA patient’s characteristics were compared between the three
groups (Very D2T, remaining D2T and nD2T) and in case of significant result, pairwise comparisons were performed (-
Table 2). When compared to nD2T, Very D2T patients had a higher CRP level at baseline (42.0 ± 31.3 vs 17.8 ± 23.1;
p=0.010). Inflammatory bowel disease (IBD) prevalence at baseline was higher in the Very D2T group with 41.7% vs 3.1%
in the nD2T group (p< 0.001). Uveitis at baseline was more frequent (45.5% vs 11%; p=0.020). None of the Very D2T
patients had a diagnosis of fibromyalgia.

Table 2 – Characteristics of Very D2T axSpA, remaining D2T axSpA and nD2T patients: comparison two-by-two

Figure 1 - Proposal of D2T axSpA definition
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Conclusion: D2T axSpA was associated with a longer disease duration, higher BASDAI at baseline, higher prevalence of
peripheral involvement and more frequent fibromyalgia. Very D2T patients represented a minim proportion of patients after
applying a more stringent definition and might be independent from fibromyalgia, with higher CRP level at baseline and
higher prevalence of IBD and uveitis. This study highlights some characteristics that may help practitioners better identify
D2T axSpA patients. Pending a consensual definition by the European and American societies, we propose a definition of
D2T axSpA (Figure 1).

1 Nagy G et al. EULAR definition of difficult-to-treat rheumatoid arthritis. Ann Rheum Dis 2021;80:31–5.
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Background/Purpose: Acute anterior uveitis (’uveitis’), or ’iritis’, is a common extra-musculoskeletal manifestation among
patients (pts) with axial spondyloarthritis (axSpA).1 IL-17 has been implicated in the pathogenesis of uveitis; however, inhibi-
tion of IL-17A alone may not be optimal for the management of uveitis.2 Here, we report the incidence of uveitis following
inhibition of IL-17A in addition to IL‑17F with bimekizumab (BKZ) in pts with axSpA.

Methods: Data were pooled for pts randomized to BKZ or placebo (PBO) in the double-blind treatment period (DBTP) of the
phase (ph)3 studies BE MOBILE 1 (NCT03928704; non-radiographic [nr]-axSpA) and 2 (NCT03928743; radiographic [r]-
axSpA i.e., ankylosing spondylitis).3,4 Data were pooled separately for all pts treated with BKZ 160mg every 4 weeks
(Q4W) in BE MOBILE 1, BE MOBILE 2, BE MOVING (NCT04436640; open-label extension [OLE] of BE MOBILE 1 and 2),
and the ph2b study BE AGILE (NCT02963506; r-axSpA)5 and its OLE BE AGILE 2 (NCT03355573). Uveitis treatment-
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emergent adverse events (TEAEs) were identified using the preferred terms "autoimmune uveitis", "iridocyclitis", "iritis", and
"uveitis", and were reported as both incidence and exposure adjusted incidence rates (EAIRs) per 100 pt years (PY) for all pts
who received ≥1 BKZ dose.

Results: Baseline characteristics were reflective of a pt population with moderate to severe axSpA (Table). In the DBTP of
BE MOBILE 1 and 2, uveitis TEAEs occurred in 11/237 pts randomized to PBO (4.6%; EAIR/100 PY [95% CI]: 15.4 [7.7,
27.5]) and 2/349 (0.6%; 1.8 [0.2, 6.7]) pts randomized to BKZ (% difference [95% CI]: 4.07 [1.71, 7.60]); Figure). In the
45 PBO-randomized (19.0%) and 52 BKZ-randomized (14.9%) pts with history of uveitis, uveitis TEAEs occurred in
20.0% (EAIR/100 PY [95% CI]: 70.4 [32.2, 133.7]) and 1.9% (6.2 [0.2, 34.8]) of pts, respectively. In the pooled ph2b/3 trial
data, total BKZ exposure was 2,034.4 PY (N=848); 130 (15.3%) pts had history of uveitis. Uveitis TEAEs occurred in 25 pts
overall (2.9%; EAIR/100 PY [95% CI]: 1.2 [0.8, 1.8]) and 14 pts with history of uveitis (10.8%; 4.6 [2.5, 7.7]; Figure). All uveitis
TEAEs were mild/moderate; one event led to discontinuation.

Figure. Pooled incidence of uveitis TEAEs (EAIR/100 PY [95% CI]) stratified by history of uveitis in patients randomized to BKZ 160 mg Q4W or
PBO in the DBTP (Weeks 0–16) of the phase 3 trials BE MOBILE 1 and 2, and all patients treated with BKZ 160 mg Q4W in phase 2b/3 trials.

Table. Baseline characteristics
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Conclusion: The incidence rate of uveitis TEAEs was lower to Wk 16 in axSpA pts randomized to BKZ 160 mg Q4W vs
PBO. In the largest pool of ph2b/3 data available at the time of this report, the incidence rate of uveitis with BKZ 160 mg
Q4W remained low at 1.2/100 PY.

References: 1. Robinson PC. Arthritis Rheumatol. 2015;67(1):140–51; 2. Dick AD. J Opthalmol 2013;120(4):777–87;
3. Boel A. Ann Rheum Dis 2019;78:1545–9; 4. Baraliakos X. Arthritis Rheumatol 2022;74 (suppl 9); 5. van der Heijde
D. Ann Rheum Dis 2020;79:595–604.
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Background/Purpose: The effect of Ixekizumab (IXE) on structural lesions in the sacroiliac joints (SIJ) of patients (pts) with
radiographic Axial Spondylarthritis (r-axSpA) assessed by magnetic resonance imaging (MRI) has not been analyzed. This
analysis evaluated the effect of IXE versus placebo and active control, adalimumab (ADA), on structural lesions in SIJ
assessed by MRI at week 16 in bio-naïve pts with r-axSpA.

Methods: COAST V (NCT02696785) is a phase 3, multicenter, randomized, double blind, placebo and active controlled
study in bio-naïve adult pts (≥18 years) with active r-axSpA (1). Pts were randomly assigned 1:1:1:1 to placebo (PBO),
80 mg subcutaneous IXE, every 2 weeks (IXE Q2W) or 4 weeks (IXE Q4W), or 40 mg ADA Q2W (active reference group).
Post-hoc analyses of pts with MRI available at baseline (BL) and week 16 for PBO, IXE Q2W, IXE Q4W and ADA groups
are reported. Changes in MRI structural lesions were scored using the Spondyloarthritis Research Consortium of Canada
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Figure 1: SPARCC SSS LSM Change from Baseline to Week 16

Figure 2: Cumulative Probability of Change from Baseline to Week 16 in SPARCC SSS
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(SPARCC) sacroiliac joint structural scores (SSS) for erosion, backfill, fat lesion and ankylosis. For each of the 4 lesion types,
analysis of covariance was utilized for treatment comparisons in observed cases after adjusting for BL values, BL SPARCC
bone marrow edema (BME), and stratification factors (treatment, geographic region, BL CRP) and for backfill the analysis
was also adjusted for BL erosion. Sensitivity analyses included adjustment of different factors and subsets of pts with less
severe ankylosis scores. Subgroup analyses were conducted for changes in structural lesions by sex, HLA-B27 status,
and SPARCC BME BL cutoffs ≥4, < 4.

Results: Of the 341 pts in the COAST V study, MRI scans were available for 325 pts at BL and week 16. At BL, the mean
(std) scores for SPARCC SSS erosions for PBO, IXE Q4W, IXE Q2W and ADA were comparable. A significant decrease in
SPARCC SSS erosion score, LSM (SEM), was observed in both IXE doses with the greatest decrease in IXE Q2W -0.91
(0.19). An increase in SPARCC SSS backfill score, LSM (SEM), was evident in both IXE doses, but a significant mean change
was observed only in IXE Q2W 0.52 (0.12) (Figure 1). Cumulative probability of change from BL to week 16 in SPARCC SSS
and sensitivity analyses confirmed the findings (Figure 2). SPARCC SSS erosions score, LSM (SEM), were significantly

Figure 3: Subgroup Analyses for Changes in Structural Lesions
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decreased in males for IXE Q4W -0.731 (0.199) and IXE Q2W -0.951 (0.207), in HLA B27 positive pts for IXE Q4W -0.607
(0.189) and IXE Q2W -0.779 (0.189), in HLA B27 negative pts for IXE Q2W -2.556 (0.656), and in pts with SPARCC SIJ
BME ≥4 for IXE Q4W -1.208 (0.359) and IXE Q2W -1.486 (0.344) (Figure 3). SPARCC SSS backfill score, LSM (SEM),
was significantly increased in males for IXE Q2W 0.439 (0.141), in HLA B27 negative pts for IXE Q2W 2.684 (0.434), and
in pts with SPARCC SIJ BME ≥4 for IXE Q4W 0.617 (0.249) and IXE Q2W 0.67 (0.239).

Conclusion: In pts with bio-naïve r-axSpA, IXE treatment for 16 weeks decreased erosion scores and increased backfill
scores, particularly in the IXE Q2W group, consistent with rapid tissue repair. Cumulative probability of change from BL to
week 16 in SPARCC SSS and sensitivity analyses confirmed this. This documents that IXE may have an impact in structural
damage progression and healing in pts with r-axSpA.

1. van der Heijde D et al. Lancet, 2018.
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Background/Purpose: Anterior uveitis (AU) is one of the commonly observed extraspinal manifestations in Axial spondylo-
arthritis (AxSpA). Data on the protective effects of targeted immunomodulatory therapies at reducing the frequency of AU
flare is limited, particularly amongst more recently licensed drugs. The objective of this study was to investigate the incidence
of AU in AxSpA patients treated with etanercept, anti-TNF, anti-IL17A and JAK inhibitors, and compare the protective effect
between therapies.

Methods: Embase and MEDLINE were systematically searched to identify all RCTs assessing etanercept, anti-TNF, anti-
IL17A and JAK inhibitors drugs in patients with AxSpA. The primary outcome of interest was AU events. Patient exposure
years were calculated using a per-protocol analysis. Meta-analysis was performed to compare treatments with placebo. A
fixed continuity correction of 0.1 was applied to each RCT arm with zero events. Crude incidence (IR) was calculated.
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Relative risk between the treatment arm and placebo was estimated and expressed as incidence rate ratios (IRR). Network
meta-analysis (NMA) was employed to allow indirect comparisons between the therapies.

Results: Forty-three studies with 9,184 participants met the inclusion criteria. The IR of AU per 100 patient-years were 1.0
[95% CI: 0.4, 1.8] for anti-TNF, 3.2 [1.2, 7.0] for etanercept, 2.2 [1.5, 3.0] for anti-IL17, 1.4 [0.5, 3.4] for JAK inhibitors,
and 4.3 [3.3, 5.6] per 100-person years in the pooled placebo group. Compared with placebo, anti-TNF and JAK inhibitors

Figure 1. Pairwise meta-analysis, using a per protocol approach to calculated exposure.
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had an IRR of uveitis: 0.28 [0.12, 0.66] for anti-TNF and 0.46 [0.07, 0.95] for JAK inhibitors. A lower but non-significant IRR
was seen with etanercept (0.39 [0.12, 1.29]) and anti-IL17(0.46 [ 0.15, 1.43]) (Figure 1). Indirect comparisons between the
treatment arms using network meta-analysis did not demonstrate any significant difference in risk of uveitis between different
treatment arms.

Conclusion: Targeted immunomodulatory therapy is protective against AU flare. The greatest effects are seen with anti-TNF
and JAK inhibitions, although indirect comparisons do not demonstrate any significant difference between treatment
modalities.
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Background/Purpose: A key treatment goal in SLE management is the attainment of remission or LDA,1 for which various
definitions exist, including “Definitions of Remission in SLE” (DORIS),2 and “Lupus LDA State” (LLDAS).3Using DORIS and
LLDAS criteria, we evaluated remission or LDA attainment in patients with SLE treated with BEL, an approved treatment
for active SLE and LN, with standard therapy.

Methods: This is a post hoc analysis of pooled data for adults with SLE from five trials: BLISS-76, BLISS-52, NEA, BLISS-
SC, and EMBRACE (GSK Studies BEL110751, BEL110752, BEL113750, BEL112341, and BEL115471). Included patients
received BEL (10 mg/kg/month intravenously or 200 mg/week [wk] subcutaneously) or placebo (PBO), plus standard ther-
apy. Attainment of LLDAS and DORIS was compared between BEL and PBO using logistic regression adjusted for trial var-
iance, in the overall population and in the following baseline patient subgroups: SLEDAI 2000 (SLEDAI-2K)score ³10; anti-
dsDNA positivity; anti-dsDNA positivity or low complement C3/C4 levels; glucocorticoid (GC) dose (prednisone-equivalent)
>7.5 mg/day.
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Results: Among 1869 BEL and 1217 PBO patients analyzed, 94.4% were female, mean (standard deviation, SD) age was
37 (12) years. In the overall population, significantly greater attainment of remission was observed for BEL vs PBO at Wk
20 (odds ratio, OR [95% confidence interval, CI]: 1.59 [1.01, 2.50]; p=0.047) and Wk 28 (1.83 [1.20, 2.79]; p=0.005), and
BEL superiority was maintained from Wk 48 (1.45 [1.07, 1.95]; p=0.016) to Wk 52 (Figure). Statistically significantly greater
attainment of LLDAS with BEL vs PBOwas first observed at Wk 24 (1.35 [1.04, 1.74]; p=0.022) and was maintained through
Wk 52 (Figure). Similar results were observed for the baseline patient subgroups, with greater remission/LLDAS attainment
with longer treatment, except for the GC >7.5 mg/day dose subgroup, where no significant difference in remission attain-
ment was seen with BEL vs PBO (Figure). The earliest superiority of BEL in attaining remission was seen for patients with
baselineSLEDAI-2K ³10 at Wk 20 (2.34 [1.11, 4.96]; p=0.026), which was maintained to Wk 52 (Figure). Superiority of
BEL in attaining LLDAS was first seen at Wk 16 for patients with baselineSLEDAI-2K ³10 (1.65 [1.01, 2.69]; p=0.045),

Figure. Remission* (A) and LLDAS† (B) rates in patients with SLE treated with BEL versus PBO, in the overall population, and in patient subgroups
per baseline characteristics. Logistic regression (adjusted for the trials) was used for comparisons between BEL and PBO. *The DORIS remission
definition requires a clinical SLEDAI-2K score=0 and a PGA score <0.5 (scale 0–3), while it allows serological activity and use of low-dose GCs
(prednisone-equivalent <=5 mg/day) and immunosuppressive or biological agents at standard doses; †the LLDAS definition requires a SLEDAI-
2K score <=4, excluding major organ activity and fever or new activity since the previous assessment, and PGA score <=1 (scale 0–3), and it
allows a prednisone-equivalent dose <=7.5 mg/day and immunosuppressive or approved biological agents at standard doses. IV, intravenous;
PGA, Physician Global Assessment; SC, subcutaneous; ST, standard therapy.
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baseline anti-dsDNA positivity (1.48 [1.01, 2.18]; p=0.043), and baseline anti-dsDNA positivity/low C3/C4 (1.49 [1.04, 2.12];
p=0.029), and was maintained from Wk 24 (1.78 [1.20, 2.65]; p=0.004, 1.46 [1.05, 2.02]; p=0.025, and 1.49 [1.09, 2.02];
p=0.011, respectively) to Wk 52 (Figure).

Conclusion: In this large analysis, statistically significant differences in attainment of remission and LLDAS in favor of BEL vs
PBO were seen as early as 24 wks after treatment, with 8% (vs 6%) and 17% (vs 10%) of BEL-treated patients achieving
remission and LLDAS, respectively, at Wk 52. BEL appeared particularly beneficial for patients with baselineSLEDAI-2K
³10 and baseline anti-dsDNA positivity/low C3/C4, in whom LLDAS was attained earlier than in the overall population.
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Background/Purpose: Interstitial fibrosis in lupus nephritis (LN) is often infiltrated by immune cells. However, this is typically
regarded as nonspecific "scar reaction" rather than active disease requiring treatment. In contrast, scar inflammation in kid-
ney allografts is associated with chronic rejection and treated with immunosuppression. The objective of this study was to
investigate the relationship between inflammatory fibrosis and kidney disease progression in LN.
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Table 1. Clinical and demographic characteristics.

Figure 1. Distribution of i-IFTA groups according to the respective IFTA score. N=124.
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Methods: Interstitial fibrosis and tubular atrophy (IFTA) were scored in 124 kidney biopsies from patients classified as LN
according to the 2018 International Society of Nephrology/Renal Pathology Society criteria. Inflammation in areas of IFTA
(i-IFTA) was graded 0-3 by 2 operators and reviewed by a senior renal pathologist based on extent according to the Banff
Classification of Allograft Pathology (< 10%, 10-25%, 26-50%, >50%, respectively). Glomerular filtration rate (GFR) was esti-
mated using the CKD-EPI equation. Significant GFR loss was defined as a decline of >15 ml/min at 3 years from biopsy or
end-stage kidney disease (ESKD) by year 3 requiring dialysis or transplant.

Results: The clinical and demographic characteristics of the cohort are summarized in Table 1. IFTA was observed in
88/124 (71%) biopsies, and i-IFTA was identified in 76/88 (86%) cases. The distribution of i-IFTA grades according to the
degree of IFTA is illustrated in Figure 1. Of the 53 IFTA cases with 3-year follow-up data available, significant GFR loss
was observed in 22/53 (42%) cases. As expected, IFTA was associated with GFR loss (p for trend = 0.03). In patients with
moderate-to-severe IFTA (grade 2 or 3), the degree of i-IFTA was associated with higher risk of significant GFR loss (-
Figure 2). The risk of significant GFR loss in this subgroup was 0/2 (0%), 1/2 (50%), 3/4 (75%), and 7/8 (87.5%) for i-IFTA
grades 0, 1, 2, and 3, respectively (p for trend = 0.018).

Conclusion: Inflammation in areas of IFTA is frequently observed in LN and exhibits substantial heterogeneity in its severity.
For patients with baseline IFTA grades >1, the degree of i-IFTA emerged as a strong predictor of poor renal outcomes.
These data support the routine scoring of i-IFTA in LN due to its prognostic implications and nominate i-IFTA as a potential
therapeutic target.

Disclosure: S. Malvica: None; P. Fenaroli: None; S. Bagnasco: None; J. Hodgin: AstraZeneca, 5, 6, Eli Lilly, 5, Gilead,
5, Janssen, 5, Moderna, 5, Novo Nordisk, 5, Regeneron, 5; P. Izmirly: None; H. Belmont: Alexion, 6, Aurinia, 6;
K. Preisinger: None; J. Buyon: Bristol-Myers Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, Related Sciences, 1;

Figure 2. Significant GFR loss according to i-IFTA score. Bars display the frequency of GFR loss in patients with IFTA 0 or 1 (n=37) and IFTA >1
(n=16). Chi-square for trends.

5071



L. Magder: None; M. Petri: Alexion, 1, Amgen, 1, AnaptysBio, 1, Annexon Bio, 1, Argenx, 1, Arhros-Focus Med/Ed,
6, AstraZeneca, 1, 5, Aurinia, 1, 5, 6, Axdev, 1, Biogen, 1, Boxer Capital, 2, Cabaletto Bio, 2, Caribou Biosciences,
2, CVS Health, 1, Eli Lilly, 1, 5, Emergent Biosolutions, 1, Exagen, 5, Exo Therapeutics, 2, Gilead Biosciences,
2, GlaxoSmithKlein(GSK), 1, 5, 6, Horizon Therapeutics, 2, Idorsia Pharmaceuticals, 2, IQVIA, 1, Janssen, 1, 5, Kira
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Background/Purpose: There is increasing interest in adopting the principle of treating to target (T2T) in systemic lupus ery-
thematosus (SLE). Remission and low disease activity states have been demonstrated to have protective associations with
adverse outcomes such as flare, damage accrual and mortality. However, knowledge gaps remain in relation to the timing
and impact of target attainment. In this study, we aimed to identify (i) the proportion of patients achieving the lupus low dis-
ease activity state (LLDAS) and the definition of remission in SLE (DORIS-remission) subsequent to a visit with clinically active
disease, (ii) time to attainment of LLDAS and DORIS-remission, (iii) determinants of attaining these targets, and (iv) frequency
and time to flare and damage accrual following target attainment.

Methods: Patients in the Asia Pacific Lupus Collaboration (APLC) cohort, followed between 2013 and 2020 who had any
clinical disease activity according to the clinical domains of SLEDAI-2K and did not fulfill LLDAS or DORIS-remission were
followed from their first time fulfilling these criteria. SELENA-SLEDAI flare index and the SLICC/ACR Damage Index were
used to assess flare and damage accrual, respectively. We used Multivariable Cox regression models to analyse factors
associated with attainment of LLDAS and DORIS-remission. Generalized estimating equation (GEE) models were used to
identify factors associated with flare after attainment of target.

Results: 2852 patients (92.4% female) were followed for a median of 3.3 (1.1-5.7) years. The mean (standard deviations)
SLEDAI and PGA at the first visit with clinical activity were 7.0±4.3 and 0.9±0.7, respectively. 1858 (65.2%) of the patients
achieved LLDAS, with median (interquartile ranges) time to first attainment of LLDAS being 0.5 (0.3-1.2) years (Figure 1).
The proportion and median time to first attainment of DORIS-remission were 49.3% and 0.7 (0.4-1.6) years, respectively.
Multivariable Cox model showed that nephritis, positive anti-dsDNA and low complement were associated with a longer time
to attainment of LLDAS and DORIS-remission, and in addition non-Asian ethnicity was associated with a longer time taken
to attain DORIS-remission (Table 1). After the first attainment of LLDAS, 887/1852 (47.9%) of patients experienced flare(s)
with a median time to first flare of 0.7 (0.3-1.4) years. 679/1405 (48.3%) patients had flare(s) after the first attainment of
DORIS-remission within a median time of 0.8 (0.3-1.6) years (Figure 1). In multivariable GEE model, factors associated with
flare post attainment of LLDAS included tapering of corticosteroids and immunosuppressants (Table 2). 110/960 (11.5%)
and 77/750 (10.2%) patients had damage accrual within 24 months of first attainment of LLDAS and DORIS-remission,
respectively (Figure 1).
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Conclusion: In patients with clinically active disease, LLDAS and DORIS-remission are both achievable goals. However,
flares still occur in almost 50% of patients, and 10-11.5% of patients still accrue damage over two years following LLDAS
or DORIS-remission attainment, suggesting that further research is needed to inform monitoring and treatment adjustment
in SLE patients to maintain states associated with optimal outcomes.
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6, AstraZeneca, 6, Chugai, 6, GlaxoSmithKlein(GSK), 6, Janssen, 6, Mitsubishi Tanabe Pharma Corporation, 6, Pfizer,
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Flare-free and damage accrual-free survival after first attainment of LLDAS or DORIS-remission
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Background/Purpose: SLE is marked by immune dysregulation linked to varied clinical disease activity. Using a unique
confirmatory cohort of SLE patients, this study seeks to validate a recently refined Lupus Flare Risk Index (L-FRI; Munroe
et al. Arthritis Rheumatol. 2023) reflecting altered immunity prior to clinical disease flare.

Methods: The L-FRI is the sum of log-transformed, standardized immune mediators, weighted by the Spearman r correla-
tion coefficient for each preflare/prenonflare analyte vs. subsequent flare/nonflare hSLEDAI disease activity (flare is defined
by the SELENA-SLEDAI Flare Index). SLE-associated plasma mediators (n=11) were evaluated by microfluidic immunoas-
say in 52 preflare and 52 prenonflare samples from patients with classified SLE. Hybrid SLEDAI (hSLEDAI) scores, clinical
features, medication usage, and the presence of SLE-associated autoantibody (AutoAb) specificities, including dsDNA,
chromatin, Ro/SSA, La/SSB, Sm, SmRNP, and RNP, were also compared at preflare (105 ± 62 days prior to flare)
vs. prenonflare (105 ± 55 days prior to nonflare) time points. Data from this validation cohort were compared to development
and merged development/validation cohorts.

Results: This validation (Val) cohort is enriched for African American (AA) SLE patients (44% preflare, 48% prenonflare
vs. 11% preflare, 15% prenonflare in the development [Dev] cohort), with an associated increase in preflare hSLEDAI scores
(4.0±3.4 preflare, 1.9±2.2 prenonflare, p=0.0004 [Val] vs. 2.4±2.6 preflare, 2.8±3.8 prenonflare, p=0.8953 [Dev]). Other-
wise, after adjusting for multiple comparison, we did not observe differences with respect to clinical features, medication
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usage, or number and type of SLE-associated AutoAbs in preflare vs. prenonflare samples. The L-FRI, informed by 11 medi-
ators (Fig. 1), significantly (p< 0.0001) differentiated preflare vs. prenonflare samples in the Val cohort, similar to that of the
Dev and combined (Com) cohorts (Fig. 1), with a large ( >0.8) Cohen’s effect size, AUC >0.7 (p≤0.0003), and Spearman r
≥0.399 (p< 0.0001) vs. hSLEDAI scores at disease flare/nonflare (Fig. 1). The inclusion of 11 mediators in the L-FRI allows
for varied differences between preflare vs. prenonflare across cohorts, yet with consistent differences in osteopontin,
TNFRII, TNFRI, and TNF-α (Table 1). Furthermore, the L-FRI differentiates SLE patients at risk of imminent severe (S) and
mild-moderate (M/M) flares vs. nonflare (Fig. 2), with increased L-FRI scores (p≤0.05), effect size (≥1.3), and AUC
(≥0.843, p≤0.0002) in pre-severe flare samples across the Val, Dev, and Com cohorts (Fig. 2).

Conclusion: We verified the utility of the L-FRI, informed by 11 immune mediators, to identify SLE patients at risk of immi-
nent lupus disease flare. Of particular interest is the ability of the L-FRI to differentiate future M/M vs. severe flare risk. A sub-
set of mediators consistently enhanced the L-FRI to identify SLE patients who may benefit from early intervention strategies.
Such an approach would be advantageous in prospective clinical trials for study participant recruitment and assessment, as
well as improved management of lupus
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Background/Purpose: Serologically active clinically quiescent (SACQ) is a clinical state of systemic lupus erythematosus
(SLE) characterized by high levels of serologic markers without clinical activity. SACQ patients are at potential risk of flares,
even organ damage, and thus should be given closer monitoring according to the treat-to-target strategies. However, sub-
stantial phenotypic heterogeneity exists in SACQ patients hindering disease management. In this multi-center prospective
study, we aimed to determine distinct subgroups among SACQ patients and identify their utility in organ damage prediction.

Methods: SACQ was defined as at least a 6-month period with persistent serologic activity (positive anti-dsDNA antibody,
and/or hypocomplementemia), and without clinical activity. Partitioning around medoids (PAM) cluster analysis based on
18 independent components was performed to characterize the phenotypes. The flare was measured according to the
SELENA-SLEDAI flare index. Organ damage is principally assessed using the SLICC damage index (SDI).

Results: Of 4107 enrolled SLE patients under standard treatment, 990 (17.1%) achieved the state as SACQ in 2.2 years.
During the mean follow-up of 7246.8 patient years, 36.7% of SACQ patients experienced at least one flare in 1.7±0.8 years
and 16.5% showed organ damage in 3.0±1.9 years. In SACQ patients, three distinct subgroups (Table) with markedly differ-
ent features and outcomes were identified (Figure 1). Cluster 1 (n=219, 22.1%) was male, elderly patients, with neural
involvement and hematological involvement, corresponding to the highest risk of organ damage accumulation (35.6%)
(Figure 2). Cluster 2 (n=279, 28.2%) had the lowest rate of major organ involvements and autoantibodies positivity among
the three subgroups and corresponded to mild risk of damage accrual (5.7%). Cluster 3 (n=492, 49.7%) was characterized
by the highest proportion of lupus nephritis, corresponding to mild risk of flares (32.7%), moderate risk of organ damage
(14.0%), and severe risk of renal damage (7.1%). For the management of SACQ, 224 patients tried tapering glucocorticoids.
86 (30.8%) patients in cluster 2 ("mild involvements" cluster) tapered glucocorticoids under tight control and 49 of them with-
drawn successfully without flares. In contrast, only 31 (14.2%) patients in cluster 1 ("severe involvements" cluster) tried to
withdraw glucocorticoids.
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Table. Clinical features of the three clusters.

Figure 1. Heatmap of the cluster analysis.
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Conclusion: Our study distinguished three distinct clinical patterns and outcomes in SACQ patients. Low-dose glucocorti-
coid withdrawal under tight surveillance should be considered in SACQ patients without major organ involvement. Classifi-
cation of SACQ patients into phenotypes with prognostic values may facilitate the individualized management of SACQ
patients.
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Figure 2. Cumulative probability of flares (A) and damage accrual rate (B) in the three clusters of SACQ patients
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Background/Purpose: SLE patients suffer high symptom burden at the end-of-life. However, the course of disease and
treatment burden in the last year of life have not been described. Also, there remains few predictors to identify patients at risk
of imminent death within a year that could trigger initiation of supportive care.

Methods: We collected data from SLE patients (ACR/SLICC criteria) prospectively between 2013 to 2020 from 13 Asia-
pacific countries. Data at each visit included laboratory variables, SLEDAI and treatment. SLICC Damage Index (SDI) and
36-item Short Form Survey (SF-36) were administered annually. We captured causes of death, with each death possibly
attributed to more than one cause. We computed a modified SLICC-frailty index that excluded Sjogren syndrome, hypothy-
roidism, BMI, hypertension and headache disorder. In order to build a model to identify patients in need of supportive care at
the end-of-life, we used a generalized estimating equations (GEE) model that included variables at a given visit that could
predict imminent death within a year. Next, we used GEE models to compare the course of disease in the last year of life ver-
sus before, with respect to (i) flares; (ii) use of immunosuppressive agents (IS); (iii) corticosteroid dose (CS); (iv) treatment
escalation or tapering (any increase or decrease respecitvely, in IS/CS doses); (v) visit intervals; (vi) SF36 physical (PCS)
and mental (MCS) scores.
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Results: We studied 4105 patients, of which 90 died at a median age of 43 (29.5-56.5) years and 7 (2-12) years after diag-
nosis. The most prevalent cause of death was infection (57/90, 63.3%) followed by SLE (40/90, 44.4%). The modified SLICC
frailty index scores before death revealed that 73/90 (81.1%) were least fit or frail. In the last year of life, patients spent 56.9%
of days on IS, the median CS dose was 10 (2.2-17.8) mg/day and visit interval was 85 (50-117) days; 41/90 (53.9%) had
treatment escalated whereas 16/90 (21.1%) received treatment tapering.

A model that included age, sex, anti-malarial use, country gross domestic product (GDP), haemoglobin, albumin, CS dose,
SDI, SLEDAI and modified SLICC frailty was not sensitive (65.6%) or specific (73.4%) in identifying patients who would
demise in a year. (Table 1).

In multivariable GEE models, the odds of flare were higher in the last year of life (OR 1.59, 95% CI 1.09-2.31, p=0.016).
Patients had higher odds of staying in low disease activity (LLDAS) before the last year of life (OR 3.63, 95% CI 2.17-6.05,
p< 0.01). Patients had fewer days on IS in the year preceding death, as compared to other years (p= 0.047), but had higher
daily CS doses (p< 0.01) and shorter visit intervals (p< 0.01). Patients in the last year of life received more treatment escala-
tions (OR 2.30, 95% CI 1.29-4.13, p=0.005). There were no significant differences in treatment tapering, PCS or MCS
scores before or during the year preceding death.

Conclusion: In the year leading up to demise, SLE patients suffer increased flares and higher treatment burden. Existing
disease-related instruments, laboratory and clinical variables have limited utility in identifying patients who would die within
a year. Our results highlight an urgent need to better identify and support SLE patients near the end-of-life.
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Background/Purpose: Patients with giant cell arteritis (GCA) are at increased risk of thoracic aortic aneurysm and dissec-
tion. This late complication of the disease is presumed to reflect damage from prior aortitis, however whether ongoing aortic
inflammation contributes to aneurysm formation is largely unknown. The aim of this project was to investigate the clinico-
pathologic findings of patients with GCA who underwent thoracic aorta repair.

Methods: Patients who had thoracic aorta surgery at our institution between January 1, 2000, and December 31, 2021,
were identified and screened for a prior diagnosis of GCA. The available data was manually abstracted from the medical
records of all study subjects, and two cardiovascular pathologists reviewed available aorta tissue obtained during surgery.
Grade 1 inflammation of the aorta was defined as inflammation limited to the peri-vasa vasorum or focal involvement, grade
2 was defined as inflammation beyond the peri-vasa vasorum or multifocal involvement but less than 50% of the medial
thickness, grade 3 was defined as diffuse inflammation with involvement of equal or more than 50% of the medial thickness.
Survival rates were estimated using Kaplan-Meier methods. Overall observed survival was compared with lifetable rates from
the US population. The standardized mortality ratio was estimated as the ratio of the observed and expected number of
deaths.

Results:Of the 4621 patients who underwent thoracic aorta surgery during the study period, 49 had a previous diagnosis of
GCA (Table 1). Thirty-two (65%) were female, and 43 (88%) patients had either positive temporal artery biopsy or met the
1990 ACR or 2022 ACR/EULAR classification criteria for GCA. Forty-one patients had cranial symptoms at GCA diagnosis.
All patients were considered in clinical remission at the time of aortic surgery. Ten (20%) patients had thoracic aortic dissec-
tion. Inflammatory markers (median [IQR]) were lower at the time of aortic surgery compared to initial diagnosis (erythrocyte
sedimentation rate (mm/hr): 91 [54.0- 109.5] vs. 10 [5.0- 20.0]; C-reactive protein (mg/L): 76.5 [28.0- 139.0] vs. 3.1 [3.0-
8.0]). Histopathologic evaluation of the aortic tissue revealed active aortitis in most patients with GCA (40/49, 82%) after a
median (IQR) of 6.0 (2.6- 10.3) years from GCA diagnosis. Healed aortitis was detected in 5 (10%) patients, and in 4 (8%)
patients there was no evidence of active or healed aortitis. Nineteen (39%) patients were on immunosuppressive treatment
at the time of aortic surgery. The detailed histopathologic re-evaluation of 43 out of 49 aortic samples revealed grade 1 aor-
titis in 17 (40%) patients, grade 2 in 12 (28%), and grade 3 in 5 (12%) (Table 2). The overall mortality compared to age and
sex-matched general population was significantly increased with a standardized mortality ratio of 1.55 (95% CI, 1.05-
2.19) (Figure 1).

Conclusion: Histopathologic evaluation of the thoracic aorta obtained during surgery revealed active aortitis in most
patients with GCA despite being considered in clinical remission several years after the initial diagnosis. Chronic, smoldering
aortic inflammation likely contributes to the development of aortic aneurysm and dissection in GCA.
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Table 1. Characteristics of the patients with giant cell arteritis who had thoracic aorta surgery.

Table 2. Detailed histopathologic re-evaluation of 34 aorta specimens showing active aortitis.
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Background/Purpose: Aortic aneurysms is a serious complication that can occur in patients with giant cell arteritis (GCA)
(1-2). Tocilizumab (TCZ) is approved for GCA. Nevertheless, to date, the usefulness of TCZ in aortic aneurysms has not been
evaluated.

Figure 1. Overall survival of the patients with giant cell arteritis compared to expected rates from United States total lifetables (observed: solid blue
line; expected: dashed red line).
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Our aim was to assess the role of TCZ in a) prevention of development of aneurysms, and b) impairment of aneurysm if
present.

Methods:Observational, multicenter study of 196 patients with aortitis related to GCA treated with TCZ. Patients were diag-
nosed with GCA accordingly to a) American College of Rheumatology criteria, and/or b) positive biopsy of temporal artery,
and/or c) the presence of imaging techniques consistent with LVV.

Main features of 196 patients with aortitis related to GCA
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Patients with GCA-aortitis were divided into two subgroups: a) with, and b) without aortic aneurysms.

Results:We studied 196 (148 women/48 men; mean age 71.3±9.5 years) patients with aortitis related to GCA treated with
TCZ. Aortitis was confirmed by PET in all cases. Aortic aneurysms were present in 10 of 196 (5%) patients when TCZ was
initiated.

Imaging in follow-up was present in these 10 patients and in 95 of the remaining 186 patients, that were finally studied. Main
general features of both groups are shown in TABLE 1. No significant differences were observed between the two groups
except for the median serum CRP value, which was higher in the group of patients with aneurysms. After a mean follow-
up of 25±19 months, none of the 95 GCA-aortitis patients without aneurysm at TCZ initiation developed any aneurysm.

In TABLE 2 are summarized the characteristics and follow-up of the 10 patients with aneurysms. Aneurysms were more fre-
quently located in thoracic segment (n=5; 50%). Early surgery was required in 5 cases at TCZ initiation, and the usefulness of
TCZ in these cases could not be assessed. From the remaining 5 patients, 3 patients experienced aneurysm growth despite
TCZ therapy and a surgery was required during follow-up. The other 2 patients remained stable and did not require surgery
due to the small size of the aneurysm.

Conclusion: Aortic aneurysms is a rare, but not exceptional complication in patients with aortitis related to GCA. In these
patients, although TCZ could prevent the development of new aneurysms, it does not appear to prevent aneurysm growth.

References.
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Background/Purpose: Relapsing polychondritis (RP) is a rare systemic inflammatory disease without standard treatment
guidelines. This study aims to investigate the clinical characteristics, current treatment approaches, and association
between clinical manifestations and immunomodulatory medication use in patients with RP.

Methods: This study included adult patients with physician-diagnosed RP enrolled in a multicenter prospective observa-
tional cohort. Data collected at baseline included demographics, clinical manifestations of RP ever experienced, disease
damage indices, and immunomodulatory medications ever received. History of immunomodulatory treatment was catego-
rized into three groups: I) no treatment or treatment only with glucocorticoids (GCs); II) treatment with non-biologic immuno-
suppressive (IS) drugs [other than Janus kinase inhibitors (JAKis)] with/ without GCs; III) treatment with JAKis and/or biologic
IS with/without GCs/non-biologic IS. Chi-square test and logistic regression were used to determine the association
between categorical and continuous independent variables.
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Results: The study included 195 patients with RP. The clinical characteristics are detailed in Figure 1. Mean age was
49 (SD 13) years, with 86% (n=167) female, and 89% (n=174) Caucasians. Mean age at diagnosis was 43 (SD 13) years
and mean disease duration was 5 (3-8) years.

All patients in the cohort had ear-nose-throat involvement and the majority (83%, n=163) had musculoskeletal manifesta-
tions. Clinical manifestations were heterogeneous and >50% (n=102) of patients had 12 or more symptoms (Figure 1). Per-
manent organ damage included sensorineural hearing loss in 26% (n=50), auricular deformity in 12% (n=23), saddle nose
deformity 12% (n=23) and subglottic stenosis (SGS) in 9% (n=18). In subjects who underwent dynamic CT chest (n=162),
tracheomalacia and bronchomalacia were found in 31% (n=50) and 20% (n=32), respectively.

Distribution per treatment group was: group I- 37 (19%) patients; group II- 55 (28%) patients; and group III- 103 (53%)
patients. Most patients 95% (n=186) received treatment with GCs. The most frequently prescribed non-biologic drug was
methotrexate in 65% (n=126) and the most prescribed class of biologic drugs was TNF inhibitors (29%, n=57) (Figure 2).
Patients with arthritis were more likely to be in treatment group III (63%) compared to groups I and II (14% and 22%;
P=0.01). Nasal inflammation was common in groups II and III (80% each) compared to group I (56%; P=0.02). Dry cough
was associated with Group III (61%) vs Groups I and II (13% and 26%, P= 0.03). Patients with SGS were more likely to be
in Group III (88%) vs group I and II (5%, P< 0.01). Tracheal thickening was also more common in Group III (76%) vs Groups
I and II (16% and 8%; P=0.03).

Conclusion: Patients with RP have heterogeneous clinical presentations and are treated with a variety of immunosuppres-
sive drugs. Arthritis, nasal inflammation, cough, SGS and tracheal thickening were associated with more frequent use of bio-
logic drugs/JAKi or non-biologic IS. These findings highlight the absence of a consensus approach to treatment of RP and
underscore the need for clinical trials and treatment guidelines in RP.
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Background/Purpose: Exposure to the interleukin-6 inhibitor tocilizumab has been associated with an increased risk of
gastrointestinal (GI) perforation in patients with rheumatoid arthritis. No studies to date have evaluated the risk of GI perfora-
tion in patients with giant cell arteritis (GCA) on treatment with tocilizumab. This study aimed to describe the incidence and
risk factors associated with GI perforation among incident cases of GCA receiving treatment with tocilizumab.

Methods: We performed a retrospective cohort study of incident cases of GCA using the US-based TriNetX electronic
health records database from 1/1/2010 to 4/23/2023. Patients were included if they had (1) 2 ICD-9CM/ICD10-CM codes
for GCA separated by 30 days but within 1 year and (2) received any dose of prednisone within 30 days of the first GCA
code. Gastrointestinal perforations were defined by ICD-9-CM/ICD-10-CM codes as described previously, and the inci-
dence of gastrointestinal perforations as well as unadjusted incident rate ratios were calculated.1 Adjusted analysis using
a Poisson regression was conducted. The clone-censor-weight approach was then used to account for immortal time bias.
After cloning, censoring, and weighting using inverse probability of censoring, time-updated multivariable Cox proportional
hazards models were used to calculate the hazard ratio (HR) and 95% confidence intervals for the risk of GI perforation.

Results: During the study period, 5,142 patients met the inclusion criteria (845 tocilizumab exposed and 4,297 tocilizumab
unexposed), the majority of whom were female (3,624, 70.5%) and white (3,728, 72.5%) (Table 1). Incident GI perforations
among tocilizumab exposed vs. unexposed were 2.0/1,000 person-years and 3.4/1,000 person-years, respectively, result-
ing in an incident rate ratio of 0.57 (95% CI 0.14-2.41). The adjusted rate ratio (RR) of GI perforation with tocilizumab use in a
Poisson regression was RR 0.56 (95% CI 0.13-2.38). Factors associated with GI perforation included the history of divertic-
ulitis (RR 3.51, 95% CI 1.55-7.96) and the use of intravenous methylprednisolone (RR 5.41, 95% CI 2.41-12.12). After
implementing the clone-censor-weight approach, tocilizumab exposure was not associated with an increased risk of GI per-
foration (HR 1.05, 95% CI 0.30-1.65).

Conclusion: In this retrospective cohort study of patients with incident GCA, GI perforations were rare. When compared
with steroid treatment, tocilizumab exposure was not associated with an increased risk of GI perforation. Risk factors for
GI perforation included a history of diverticulitis and intravenous methylprednisolone use. These findings highlight the impor-
tance of judicious steroid use and will be useful for counseling patients considering initiation of IL-6 inhibitors.
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Background/Purpose: The 2022 classification criteria for giant cell arteritis (GCA) have been recently published. The aim of
this study is to investigate whether the score obtained by summing clinical and laboratory items and the fulfillment of each
item correlate with prognosis.

Methods: Data of GCA patients from centres belonging to the Italian Society of Rheumatology Vasculitis Group were retro-
spectively reviewed. Baseline clinical/laboratory items included in the 2022 GCA classification criteria were retrieved and
summed to obtain a total score (from 0 to 16). Therapy-related complications, disease-related outcomes and need for
disease-modifying drug (DMARD) introduction at baseline (only for visual loss [VL]), at 12 months and at 60 months were
evaluated. Univariate and multivariate logistic analyses were performed.

Results: 873 patients (mean score, 8.1 ± 3.3; mean items fulfilled per-patient, 4.2 ± 1.6) were included. Follow-up data
were available for all patients at 12 months and for 467 (53.4%) patients at 60 months. At GCA onset, 165 (18.9%) patients
had VL. At 12 and 60 months, 41 (4.7%) and 28 (6.0%) patients developed ascending aorta aneurysm (AAA), 86 (9.9%) and
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45 (9.6%) patients suffered from osteoporotic fractures (OF), 49 (5.6%) and 19 (4.1%) patients developed diabetes, respec-
tively. 331 (38%) and 224 (48.0%) patients were prescribed ≥1 DMARD within 12 and 60 months, respectively.

Figure legend. Cumulative incidence of DMARD introduction in patients with a score <7 (blue line) and in patients with a score ≥7 (red line) at
12 (A) and 60 months (B).
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At univariate analysis, a higher score (excluding ’VL’) was associated with VL (OR 1.551 [95%CI 1.439-1.672], p< 0.0001). A
higher score was associated with AAA (OR 0.769 [0.687-0.860], p=0.0012; 0.814 [0.718-0.923], p=0.0014) at 12 and
60 months, OF (OR 1.102 [1.029-1.180], p=0.0057, 1.171 [1.064-1.290], p=0.0013) at 12 and 60 months, diabetes at
60 months (OR 0.856 [0.740-0.990], p=0.0364), and need for DMARD introduction at 12 (OR 0.948 [0.909-0.989],
p=0.0135) and 60 months (OR 0.902 [0.853-0.955], p=0.0003). A score < 7 was associated with DMARD introduction at
both timepoints (Figure).

At multivariate analysis, jaw/tongue claudication and temporal artery abnormality were directly associated with whereas
polymyalgic symptoms and CRP ≥10mg/L were inversely associated with VL. Jaw/tongue claudication was associated with
a lower risk of AAA and higher risk of OF at 12 months and with a higher risk of OF at 60 months; headache with a lower risk
of AAA at 60 months and VL with a higher risk of OF at 12 months (Table).

Conclusion: Considering only clinical and laboratory items, a higher score obtained from the 2022 GCA classification criteria
is positively associated with VL and OF, and negatively with AAA and diabetes. A score < 7 is associated with a higher prob-
ability of receiving a DMARD. Cranial symptoms increase the risk of VL and OF but reduce the risk of AAA. PMR symptoms
and high CRP levels are protective for VL.

Disclosure: A. Tomelleri: Novartis, 1; C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6, Novartis, 1, 6;
F. Muratore: None; S. Monti: CSL Vifor, 6; N. Farina: None; C. Marvisi: None; E. Galli: None; A. Milanesi: None;
N. Viapiana: None; A. Berti: None; R. Bortolotti: None; M. Bond: AbbVie/Abbott, 5; R. Padoan:

Table legend. Univariate and multivariate logistic analyses evaluating the association of each item with different outcomes.
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GlaxoSmithKlein(GSK), 6; M. Felicetti: None; F. Schiavon: None; C. Nannini: None; F. Cantini: None; A. Giollo: Eli
Lilly, 6, galapagos, 2, 6, Novartis, 2, Sandoz, 2; M. Rossini: None; E. Conticini: None; B. Frediani: None; F. Conti:
None; R. Priori: None; M. Sebastiani: None; G. Cassone: None; L. Quartuccio: None; E. Treppo: None; S. Bettio:
None; A. Hoxha: None; M. Lovisotto: None; G. Emmi: AstraZeneca, 2, Boehringer-Ingelheim, 2, GlaxoSmithKlein(-
GSK), 2, Novartis, 2, Sanofi, 2, Sobi, 2; i. mattioli: None; P. Leccese: None; R. Caporali: AbbVie, 2, 6, Amgen, 2, 6,
BMS, 2, 6, Celltrion, 2, 6, Fresenius Kabi, 2, Galapagos, 2, 6, Janssen, 2, 6, Lilly, 2, 6, MSD, 2, 6, Novartis, 2, 6, Pfizer,
2, 6, Roche, 2, Sandoz, 2, 6, UCB, 2, 6; L. Argolini: None; R. Foti: None; E. Visalli: None; M. Colaci: None;
C. Montecucco: None; L. Dagna: AbbVie/Abbott, 2, AstraZeneca, 2, biogen, 2, Boehringer-Ingelheim, 2, Bristol-
Myers Squibb(BMS), 2, 5, Eli Lilly, 2, galapagos, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Kiniksa Pharmaceuticals,
2, Novartis, 2, 6, Pfizer, 2, 5, SOBI, 2, 5, 6; C. Salvarani: CSL Vifor, 1, 2, 6, Eli Lilly, 1, 2, 6.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) have dramatically improved the prognosis for many cancers.
The therapeutic effect of ICIs is based on their ability to release the brakes on lymphocyte activation. However, this brake
release can cause immune-related adverse events (IrAEs) in up to 60-80% of cases. Few observations of ICI-induced large
vessel vasculitis (LVV) have been reported. We aimed to describe the characteristics and outcomes of LVV occurring after or
during ICI therapy.

Methods: We conducted a European, multicenter, retrospective study of patients who received at least one infusion of ICI
and subsequently presented with LVV between March 2018 and January 2023. The diagnosis of giant cell arteritis (GCA)
among LVV patients was based on the 2022 ACR/EULAR classification criteria. Remission was defined by the absence of
manifestations attributable to active vasculitis and normal acute phase reactants.
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Results: Nineteen patients were included (median age 70 (IQR 61-75) years). Previous history of PMR or GCA was noted in
4 (21%) patients. The two most common cancers treated with ICIs were melanoma (32%) and renal cell carcinoma (26%).
Five (26%) patients received a combination of nivolumab and ipilimumab, 7 (37%) pembrolizumab, 6 (32%) nivolumab,
and 1 (5%) atezolizumab. First LVV manifestations occurred after a median of 5 (IQR 3-19) ICI infusions and a median time
of 4 (IQR 2-15) months since the first ICI infusion.

Six (32%) patients had cephalic manifestations, 6 (32%) had vascular manifestations, and 7 (37%) had both. Four patients
(21%) had visual loss. Nine (47%) patients had PMR symptoms and 5 (26%) had other IrAEs, mainly hepatitis. 18F-FDG
PET/CT showed hypermetabolism of the aorta or its main branches in 12 (63%) patients. Temporal artery biopsy was pos-
itive in 3/6 cases. Overall, 13 (68%) of patients fulfilled ACR/EULAR criteria for GCA.

ICIs were still being used at the onset of LVV in 16 patients, while they were discontinued prior to LVV in 3 patients. For
patients still on ICIs, management consisted of definitive discontinuation of ICIs in 10 (53%) patients and temporary discon-
tinuation or continuation of ICIs in 6 (32%) patients.

All patients received oral glucocorticoids. The median initial prednisone dose was 0.7 g/kg/d (IQR 0.7-1). Two (11%) patients
received tocilizumab as first-line therapy.

Median follow-up after LVV diagnosis was 8 months (IQR 4-14). Remission was achieved in 18 (95%) patients. Three
patients relapsed during prednisone tapering, at a median dose of 10 mg/d (IQR 5-15). Overall, 4 (21%) patients did not
respond or relapsed during prednisone tapering, including 1/13 (8%) of patients who discontinued ICIs and 3/6 (50%) of
patients who continued to receive ICIs. At the end of follow-up, 4/18 (22%) patients had died, 3 of cancer and 1 of acute cor-
onary syndrome.

Conclusion: LVV is a rare IrAE that usually occurs early after the initiation of ICI. Unexplained elevations in acute phase reac-
tants in ICI-treated patients should prompt clinicians to look for signs of LVV, as severe ischaemic manifestations such as
visual loss may occur. Patients with ICI-induced LVV who were maintained on ICI or rechallenged had a more refractory or
relapsing course.

Disclosure: A. Cottu: None; A. Tomelleri: Novartis, 1; C. Campochiaro: Boehringer Ingelheim, 1, 6, Janssen, 1, 6,
Novartis, 1, 6; A. Forestier: None; J. Dion: None; M. Bond: AbbVie/Abbott, 5; A. Laparra-ramakichenin: None;
A. Gury: None; X. Savary: None; R. Dhote: None; A. Betrains: None; L. Bouillet: None; E. Liozon: None; E. Bories:
None; A. Petitdemange: None; P. Legendre: None;B. Crichi: None; P. Kerschen: None; L. Carneiro-Esteves: None;
L. Grange: None; B. Terrier: AstraZeneca, 5, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2.
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Background/Purpose: Gut microbiota has been increasingly recognized as important and novel targets for rheumatic dis-
eases. However, previous studies mostly examined the associations, leaving causality largely unknown, which hinders the
clinical application of gut microbiota in preventing and treating rheumatic diseases.

Figure 1. Mendelian randomization results of the correlations between 141 gut microbiota taxa and 14 rheumatic diseases. The red color repre-
sents a detrimental effect, while blue represents a protective effect of the gut microbiota on the rheumatic disease. The shade of color represents
the significance of associations. Statistically significant (FDR < 0�05) results are indicated by an asterisk (*).
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Methods:We performed Mendelian randomization (MR) analysis to investigate the causal associations between gut micro-
biota and rheumatic diseases. The genetic instruments for 141 gut microbiota taxa were extracted from the published
genome-wide association study (GWAS) of individuals with European ancestry (N=18,340), and the summary statistics for
14 rheumatic diseases (sample size ranges from 6,190 to 417,596) were obtained from publicly available GWASs and the
FinnGen database. Several MR methods (e.g., inverse-variance weighted and weighted median) were used to examine
the causal association, and bi-directional MR and colocalization analyses were performed to examine the potential bi-
directional causality and whether the gut microbiota and rheumatic disease share the same causal variant, respectively.

Results: Six pairs of relations between gut microbiota and rheumatic diseases remained statistically significant after multiple
testing (FDR < 0.05), among which Genus FamilyXIIIAD3011 group (odds ratio [OR]=2.68, 95% CI=2.35-3.07), class Delta-
proteobacteria (OR=1.37, 95% CI=1.17-1.59), family Desulfovibrionaceae (OR=1.36, 95% CI=1.17-1.58) and order Desul-
fovibrionales (OR=1.36, 95% CI=1.17-1.58) increased the risk of ankylosing spondylitis. Genus Eubacterium brachy group
(OR=0.57, 95% CI=0.44-0.72), order Mollicutes RF9 (OR=0.61, 95% CI=0.48-0.77) decreased the risk of gout. Among
them, the results were consistent across different MR methods. Using colocalization analysis, we identified that class

Figure 2. Forest plot for gout and ankylosing spondylitis N SNPs, number of genetic instruments; OR, odds ratio; CI, confidence interval; IVW,
inverse-variance weighted; MR-PRESSO, MR pleiotropy residual sum and outlier. Wald ratio was calculated per SNP. If there were more than
one SNP, IVW (primary), weighted median, and other MR methods were used to pool the result.

Table 1. Bi-directional Mendelian randomization and colocalization results for gut microbiota and rheumatic diseases
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Deltaproteobacteria, family Desulfovibrionaceae, and order Desulfovibrionales shared the same genetic variants with anky-
losing spondylitis. No evidence of bi-directional causality was found between microbiota and rheumatic disease.

Conclusion:We identified and provided genetic evidence for six novel causal associations between gut microbiota taxa and
rheumatic diseases. If confirmed by future animal studies or clinical trials, our results can serve as new clinical targets for
rheumatic diseases and thus is conducive to the prevention and treatment of ankylosing spondylitis and gout.

Disclosure: Y. Hu: None; H. He: None; Y. Zhang: None; H. Lyu: None; C. Zeng: None; J. Wei: None; G. Lei: None.
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Background/Purpose: Many patients with systemic autoimmune rheumatic diseases (SARDs) using immunomodulators
have blunted humoral responses to COVID-19 vaccines. As such, the initial mRNA vaccine series is defined as 3 doses for
this population and a 4th (or first "booster") dose was recommended by the CDC in October 2021. However, 4th dose
uptake among patients with SARDs has been low. In the general population, a 4th vaccine dose reduces the risk of break-
through infection; its effectiveness in SARDs receiving immunomodulators has not been established.

Methods: We conducted an emulated target trial in a large US healthcare system, comparing receiving vs. not receiving a
4th vaccine. Eligible patients had SARDs by a validated algorithm including immunomodulator use and were eligible
(by CDC guidelines) to receive a 4th dose of BNT162b2 or mRNA-1273 between 1/16/22-6/11/22. We excluded recipients
of Ad26.COV2.S. To account for temporal changes in COVID-19 variants and guidance on 4th dose eligibility, the study
period was divided into 1-week intervals. Cases were included in a 1-week interval if they received a 4th mRNA dose in that
interval; comparators were eligible for a 4th dose but had not yet received it before or during the interval and had similar dura-
tion from 3rd dose to account for waning. The index date for cases was the date of 4th dose; for comparators, it was a ran-
dom date within the interval.

The primary outcome was COVID-19 infection (positive COVID-19 PCR or antigen test or positive COVID-19 flag in the elec-
tronic record). Follow-up ended at the earliest of: (1) COVID-19; (2) bivalent vaccine availability (9/1/22); (3) "deviation" from
the assigned arm (i.e., 5th dose for cases, 4th dose for comparators); (4) or non-COVID death as a competing risk. The
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propensity score (PS) for receiving the 4th dose was calculated weekly using logistic regression. We performed time-
stratified, overlap PS-weighted Cox regressions to examine the relation of the 4th dose to the risk of each outcome.

Results:We included a total of 4,010 patients who received ≥3 mRNA vaccines and were eligible for a 4th during the study
period; of this group, 2994 received a 4th dose and 1014 did not. Baseline covariates before and after overlap weighting are
shown in Table 1. The mean age was 67 years, 72%were female, 88%wereWhite, and most had RA (54%). The most com-
mon treatments were conventional synthetic DMARDs (58%) and biologic DMARDs (39%). Prior to the 3rd dose,
599 (14.9%) had had COVID-19.

The incidence of COVID-19 was lower in the 4th dose cohort than comparator cohort (14.8 vs 23.7 per 1000 person-
months) (Table 2). The rate difference between the two cohorts was -8.85 (95% CI: -13.37 to -4.33) per 1000 person-
months with an HR of 0.59 (95% CI: 0.47-0.74), favoring a 4th dose (Figure). The risk of hospitalization or death within
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14 days from COVID infection was lower in the 4th dose cohort than comparators (0.36 vs. 0.93 events/1000 person-
months) with an HR of 0.35 (95% CI: 0.14-0.85).

Conclusion: In this emulated target trial, a 4th dose of mRNA vaccine reduced the risk of COVID-19 by 41% and severe
COVID-19 by 65% among patients with SARDs using immunomodulators during the Omicron era. Patients with SARDs
should be encouraged to receive at least 4 doses of mRNA vaccines.

Disclosure: J. Hanberg: None; X. Fu: None; X. Wang: None;N. Patel: Arrivo Bio, 2, Chronius Health, 2, FVC Health, 2;
Y. Kawano: None; A. Schiff: None; E. Kowalski: None; C. Cook: None; K. Vanni: None; K. Guzzo: None; G. Qian:
None; K. Bade: None; A. Saavedra: None; R. Venkat: None; S. Srivatsan: None; Y. Zhang: None; J. Sparks: AbbVie,
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Background/Purpose: Autoimmune rheumatic diseases (ARD) such as systemic lupus erythematosus (SLE) and rheuma-
toid arthritis (RA) are salient causes of disability, functional limitations, reduced quality of life and increased mortality. Pain
remains the chief complaint among patients with ARD despite the advent of more effective therapies. Current guidelines rec-
ommend prioritizing non-opioid treatments in chronic pain. However, little is known about recent changes in the use of
chronic pain treatment modalities in ARD. Such knowledge will be foundational for updating chronic pain treatment guide-
lines in rheumatology. The aim of this study is to examine annual trends among a national sample of privately insured adults
diagnosed with ARD.

Methods:We used the IBM MarketScan Database (2007-2021) to identify patients in outpatient settings with ≥1 ARD diag-
nosis code by a specialist for ankylosing spondylitis (AS), psoriatic arthritis (PsA), RA, Sjogren’s syndrome (SjS), systemic
sclerosis (SSc), and SLE. Our primary outcome was opioid use and secondary outcomes were use of anticonvulsants, anti-
depressants, skeletal muscle relaxants, NSAIDS, topical pain medications and physical/occupational therapy. We extracted

Figure 1. Consort Diagram
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the proportion of patients who met the outcomes for each year. The numerator included patients receiving medications or
non-pharmaceutical therapy within one year of their 1st ARD diagnosis. The denominator included patients with their 1st
ARD diagnosis. We used logistic regression to estimate the association between calendar time and outcomes, adjusted
for age, sex, and region. We included a spline knot to balance model fit by maximizing model likelihood and interpretation
of results.

Results: There were 141,962 patients in our study (AS [n=10,927], PsA [n=21,438], RA [n=71,393], SjS [n=16,718], SLE
[n=18,018], and SSc [n=3,468]) (Figure 1). Prevalence of opioid use increased from 26% in 2008 to 38% in 2014 and
reduced to 24% in 2020. Prevalence of physical therapy use increased from 12% in 2008 to 24% in 2020. Prevalence of
anticonvulsant use was 11% in 2008 and increased to 24% in 2020 (Figure 2). The odds of opioid use increased annually
until 2014 by 3% [aOR, 1.03 (1.03, 1.04)] and decreased annually by 15% after 2014 [aOR, 0.85 (0.84, 0.86)] (Figure 3).

Figure 2. Trends of pain-related treatments among overall autoimmune patients, and stratified by sex

Figure 3. Time trends of pain-related treatments among autoimmune patients
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The odds of physical therapy use increased annually by 5% until 2014 [aOR, 1.05 (1.04, 1.06)] and with a slight decrease
annually by 1% after 2014 [aOR, 0.99 (0.98, 1.00)]. The odds of anticonvulsant use increased annually by 8% until 2014
[aOR, 1.08 (1.07, 1.09)], with no statistically significant time trend after 2014 (aOR, 0.99 (0.99, 1.00). The use of topical anal-
gesics increased annually by 9% up to 2014 [aOR, 1.09 (1.07, 1.10)], while the use of NSAIDs decreased annually by 4%
after 2014 [aOR, 0.96 (0.95, 0.96)]. These trends did not differ by gender except for NSAID use before 2014 and topical
analgesic use after 2014.

Conclusion: The use of various nonopioid pain management modalities has increased or stabilized in recent years, while
opioid and NSAID use has declined since 2014. Future studies are needed to evaluate the effectiveness of these changes,
and what possible effects they have had on outcomes such as quality of life, disability, and function.

Disclosure: T. Falasinnu: None; D. Lu: None; M. Baker: Mobility Bio, 8, N�esos, 2.
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Background/Purpose: Targeted therapies have demonstrated their efficacy in the treatment of psoriatic arthritis (PsA), with
an increased risk of serious infections. However, a comparison of this risk according to the different classes of drugs, in real
world settings, remains an unmet need. This study aimed to assess and compare the risk of serious infections associated
with different targeted therapies used in PsA from a national healthcare database.

Methods: This nationwide cohort study used data from the French National Health Insurance Database (SNDS), which
covers over 98.8% of the French population.

All adults aged over 18 years with PsA registered in the SNDS were eligible for inclusion between January 1, 2015 and June
30, 2021. New users of targeted therapies (adalimumab, etanercept, golimumab, certolizumab, infliximab [TNFi], secukinu-
mab and ixekizumab [IL17i], ustekinumab [IL12/23i], and tofacitinib [JAKi]) were included, defined as patients who had no
previous prescriptions of targeted therapies in the year prior the index date. Patients with HIV infection, a history of cancer,
transplant or serious infection were excluded. The follow-up period extended to December 31, 2021. The primary end point
was the occurrence of a serious infection in a time-to-event analysis using propensity score-weighted Cox proportional haz-
ards regression models, with adalimumab as comparator, estimating weighted hazard ratios (wHR) with their corresponding
95% confidence intervals (CIs). Other drugs used as add-on therapies (csDMARDs, NSAIDs and prednisone) were consid-
ered as time-dependant covariables.
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Results: Between 2015 and 2021, 12,071 new users of targeted therapies were included (mean age 48.7 ± 12.7 years;
6,909 [57.8%] women; median follow-up 13.2 [interquartile range: 6.4-31.5] months).

Among new users, 8,946 (74.1%) were treated with a TNFi, 1,796 (14.9%) with an IL17i, 1,177 (9.8%) with an IL12/23i, and
152 (1.3%) with a JAKi.

The total number of serious infections was 367, with an overall crude incidence rate of 17.0 (95%CI, 15.2-18.7) per 1,000
person-years. The most frequent serious infections were pulmonary infections (94 [0.8%] patients) (Table 1).

After inverse propensity weighting and adjustment for time-dependent covariables, risk of serious infection appeared signif-
icantly lower for patients receiving etanercept (wHR, 0.70; 95%CI, 0.54-0.93) or ustekinumab (wHR, 0.56; 95%CI,
0.36-0.89) than for those receiving adalimumab. No significant difference in the risk of serious infection was detected for
the other targeted therapies (Figure 1). Concomitant use of systemic corticosteroids was associated with an increased risk
of serious infection (wHR, 1.85; 95%CI, 1.48-2.31).

Conclusion:Overall, the incidence of serious infections associated with targeted therapies used in PsA patients in real world
settings is low. Compared with new users of adalimumab, this risk was lower among new users of etanercept and ustekinu-
mab, with no difference among new users of the other TNFi, IL17i or JAKi. Given the numerous therapeutic options available
for PsA treatment, these findings could assist physicians in optimizing their therapeutic strategies based on individual
patients’ characteristics.

Table 1. Serious infections and deaths events according to the targeted therapy used among psoriatic arthritis (PsA) patients between 2015 and
2021 in France. No., number; Mo., months; IQR, interquartile range; ENT, ear nose throat; NA, not applicable.
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Background/Purpose: There is evidence that extending the interval between COVID-19 vaccination doses is associated
with increased immunogenicity and neutralizing activity in healthy individuals (1, 2). Previously, we reported higher humoral
immune responses in patients with inflammatory rheumatic diseases (IRD) receiving mRNA-1273 vs BNT162b2 for their

Figure 1. Forest plot of the risk of serious infection in patients with psoriatic arthritis (PsA), new users of targeted therapy, analysed by a time-
to-event analysis using propensity score-weighted Cox proportional hazards regression models, estimating weighted hazard ratios (wHR) with
their corresponding 95% confidence intervals (CIs). Ref, reference; wHR, weighted hazard ratio; CI, confidence interval.

5106



2-dose primary immunization series (3). The same patients subsequently received a 3rd COVID-19 vaccine dose at varying
intervals from the 2nd dose. The objectives of this study were to assess whether the interval or vaccine type (BNT162b2 vs
mRNA-1273) affect the anti-SARS-CoV-2 Spike IgG levels up to 180 d post 3rd vaccine dose and the hazard of a positive
SARS-CoV-2 test within 365 d post 3rd vaccine dose.

Methods: Patients from the Swiss cohort for patients with IRD (SCQM) who participated in the earlier phase of the study
were recruited. They completed questionnaires using the mySCQM patient app and provided two self-collected capillary
blood samples following the administration of the 3rd vaccine dose, that were tested for anti-S1-IgG levels. The analysis
included patients who received a 3-dose homologous vaccination and reported no SARS-CoV-2 infection between the
2nd and 3rd doses. Mixed effects continuous outcome logistic regression and Cox proportional hazards regression models
were employed to address the study aims. We adjusted for potential confounders at the time of the 1st vaccination.

Results: 344 IRD patients (67% female, mean age 52 y, 34% RA, 36% axSpA, 22% PsA, 8% UA) received their 3rd COVID-
19 vaccination between 2021-08-13and 2022-03-04. The mean interval between the 2nd and 3rd vaccinations was 214 d
(s.d. 25 d). The longer the interval to the booster dose was, the higher the antibody response to the 3rd dose up to 180 d
post immunization. This result persisted after adjusting for confounders (Table 2). Indicatively, prolonging the vaccination
interval by 30 d, led to a 1.9-fold increase (95% CI 1.2 – 3.0) of the odds of higher antibody levels post 3rd vaccination (Fig. 1).
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154 patients reported a SARS-CoV-2 infection after the 3rd vaccine dose (between 2021-12-28and 2022-12-05, during the
B.1.1.529 Omicron wave). We found no evidence of the vaccination interval affecting the hazard of test-positive SARS-
CoV-2 infection up to 365 d post 3rd vaccination (Table 2).

After adjusting for confounders, the odds of higher anti-S1 levels were 3.3 times greater (95% CI 1.7 – 6.6; p< 0.001) in
3-dose homologous mRNA-1273 recipients compared toBNT162b2 recipients (Table 2, Fig. 1). Moreover, the hazard of a
test-positive SARS-CoV-2 infection up to 365 d post 3rd vaccination was 36% lower (HR 0.64; 95% CI 0.46 – 0.89; p
< 0.01) in 3-dose homologous mRNA-1273 vs BNT162b2 recipients (Table 2, Fig. 1).

Conclusion: A longer vaccination interval and a 3-dose homologous vaccination with mRNA-1273 were associated with
higher anti-SARS-CoV-2 Spike IgG levels post 3rd vaccination in IRD patients. 3-dose homologous vaccination with
mRNA-1273 was also associated with a lower risk of a test-positive SARS-CoV-2 infection post 3rd vaccination.

1. X. Zhao et al., N. Engl. J. Med.386, 894–896 (2022).
2. T. A. Bates et al., JCI Insight. 8 (2023)
3. C. E. Raptis et al., Front. Immunol.13, 1–11 (2022).
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2; B. Moeller: None; N. Vuilleumier: None; A. Finckh: None; A. Rubbert-Roth: AbbVie/Abbott, 2, 6, Amgen, 2, 6,
Bristol-Myers Squibb(BMS), 2, 6, Eli Lilly, 2, 6, Gilead, 2, 6, Janssen, 2, 6, Novartis, 2, 6, Pfizer, 2, 6, Roche, 2, 6,
Sanofi, 2, 6.

5108



Abstract Number: 2568

First Breakthrough COVID-19 Infection Following Two SARS-CoV-2
Vaccinations Among Primary Systemic Vasculitis Patients

Michael Chen-Xu1, Daniel Cooper2, Rainer Döffinger2, Dr Rachel Jones3 and Rona Smith2, 1Unviersity of Cambridge,
Cambridge, United Kingdom, 2University of Cambridge, Cambridge, United Kingdom, 3Addenbrooke’s Hospital,
Cambridge, United Kingdom

SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Abstracts: Epidemiology & Public Health III
Session Type: Abstract Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Primary systemic vasculitis (PSV) patients on immunosuppression are at higher risk of adverse out-
comes following COVID-19 infection and often mount suboptimal vaccine responses to SARS-CoV-2 vaccination. The aim
of this study was to investigate risk factors for first breakthrough COVID-19 infection after two vaccine doses in this patient
group, from 02 January 2021 to 01 April 2023.

Methods: PSV patients enrolled in a prospective, UK-based multicentre observational cohort study investigating serological
responses to SARS-CoV-2 vaccination (ethics reference: 20/EM/0180) were included if they had two SARS-CoV-2 vaccine
doses. Patients were excluded if they had a previous history of documented COVID-19 infection or if their SARS-CoV-2 anti-
nucleocapsid antibody titre (anti-N IgG) was >6104 median fluorescence intensity (MFI) indicating previous infection1. First
symptomatic breakthrough SARS-CoV-2 infection (PCR or lateral flow positive) >14 days after a second SARS-CoV-2 vac-
cination was the outcome of interest. SARS-CoV-2 IgG spike antibody (anti-S IgG) and anti-N IgG titres were measured
using a Luminex assay, and seroconversion was defined as an anti-S IgG titre >1896 MFI1. Clinical details were obtained
via electronic health records.

1Smith et al. BMC Nephrol. 2022 May 31;23(1):199

Results: 252 PSV patients were identified, with 13 of these excluded (n = 9 had COVID-19 prior to or within 14 days of their
second vaccination, n = 4 withdrew consent), leaving 239 eligible patients (48.5%male, median age 58.8 years) for the anal-
ysis, mainly consisting of ANCA-associated vasculitis (AAV) patients (Table 1). Median follow-up was 400 (range 78–756)
days. During follow-up, 117 patients (49.0%) had a first breakthrough COVID-19 infection, representing a crude incidence
rate of 12.0 per 10,000 person-days. 14 required inpatient admission (12.0%), with two being admitted to intensive care.
One patient died of COVID-19. Median time from second vaccination to first breakthrough infection was 350 (interquartile
range 285–442) days. Univariable and multivariable analyses of first breakthrough infection were conducted using the Fine
and Gray method to adjust for the competing events of death and study withdrawal. In the fully-adjusted model, seroconver-
sion and third and subsequent vaccinations i.e., boosters were associated with a lower hazard of breakthrough infection,
with hazard ratios of 0.48 (95% confidence interval [CI] 0.27–0.85; p=0.012) and 0.43 (95% CI 0.32–0.59; p< 0.001)
respectively. Chronic kidney disease was also associated with reduced hazard in fully-adjusted analysis (p=0.01). Patients
with a history of malignancy (p=0.033), and those with IgA vasculitis and large vessel vasculitis (relative to AAV) were all at
higher hazard for breakthrough infection (p=0.002, and p=0.009 respectively, Table 2)

Conclusion: In this cohort of PSV patients on immunosuppression who had two SARS-CoV-2 vaccinations, a third and
subsequent vaccine doses were independently associated with reduced risk of breakthrough COVID-19 infection. Our
study highlights the importance of booster vaccinations and support anti-S IgG titres as a correlate of protection against
COVID-19 in this group of patients.
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Table 1. Demographic details of Primary Systemic Vasculitis cohort (n = 239)
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1; R. Smith: GlaxoSmithKlein(GSK), 5, Union Therapeutics, 5.

Table 2. Univariable and multivariable predictors of first breakthrough COVID- 19 infection
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Background/Purpose: To investigate the efficacy and safety of therapies currently in use and under evaluation for systemic
Juvenile Idiopathic Arthritis (sJIA) and Adult-Onset Still’s disease (AOSD).

Methods: A systematic review (SR) was performed. Medline, Embase, and the Cochrane Library databases were searched
up to October 2022 for clinical trials (randomised, RCT, and quasi-controlled, CCT), longitudinal observational studies (ret-
rospective, LOR, and prospective, LOP) and SRs published after 2013. The research question was formulated according
to the PICO format. Population: sJIA (fulfilling ILAR criteria) or AOSD (fulfilling either Yamaguchi’s and/or Fautrel’s criteria)
patients; Intervention: any pharmacological treatment (in use or under evaluation for sJIA/AOSD); Comparator: any other
active drug or placebo; Outcomes: any relevant efficacy and safety outcome. The risk of bias (RoB) of the included clinical
studies was assessed with the Cochrane RoB tool, while AMSTAR-2 was used to critically assess SRs.

Figure: Meta-analysis of controlled clinical trials having assessed the efficacy of IL-1 and IL-6R inhibitors in Still’s disease, based on ACR50
response.
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Results: Of 3,941 records, 115 full texts were finally included, representing 25 RCTs, 10 SRs published after 2013 and
80 LOR or LOP studies. Studies on glucocorticoids (GCs) and conventional synthetic DMARDs were mainly observational
and displayed high RoB for the majority of them. Biologic DMARD (bDMARD) targeting IL-1 (IL-1i) or IL-6R (IL-6Ri) were
the drugs with the highest level of evidence (6 clinical trials for IL-1i and 3 for IL-6Ri). A meta-analysis was conducted accord-
ingly, using adapted ACR50 response as the outcome measure, and identified significant effect of both bDMARDs with RR
2.05 (95%CI 1.19, 3.51) and 4.25 (95%CI 1.88, 9.58) for IL1i and IL-6Ri respectively (Figure). Additionally, 2 retrospective
longitudinal studies have demonstrated that the benefit of early bDMARD introduction, i.e. < 3 months, was associated with
higher rates of clinically inactive disease (Table). This is consistent with data from other non-comparative studies in which
clinically inactive disease (CID) achievement rates are between 59 to 100% when IL-1 or IL-6 inhibitors are initiated within
3 to 6 months, and 23 to 32% when they are started later on. Data on tsDMARDs (JAK-inhibitors), with promising findings,
were limited to a few small case series.

Conclusion: Besides glucocorticoids, IL-1 and IL-6 inhibitors yielded the highest level of evidence for the treatment of sJIA
and AOSD and their use early during the disease course was markedly efficacious.

Disclosure: S. Bindoli: None; A. De Matteis: None; S. MITROVIC: Eli Lilly, Pfitzer, BMS, SOBI, 2; B. Fautrel: AbbVie,
2, BMS, 2, Chugai, 2, Fresenius Kabi, 2, Galapagos, 2, Lilly, 2, Medac, 2, Nordic Pharma, 2, Novartis, 2, Pfizer, 2, Sobi,
2, UCB, 2; L. Carmona: Amgen, Fresenius Kabi Espana, Galapagos, Gilead, Pfizer, Lilly, Meda Pharma, MSD, Novartis,
Roche, Sanofi Aventis, Upjohn, BMS, Novo Nordisk, and Sand, 5; F. De Benedetti: Abbvie, Novimmune, Novartis,
Roche, Sanofi-Aventis, Sobi, Regeneron, Elixiron and Zydus, 5; O. Task Force Member: None.
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of Health (NIH), Bethesda, MD

Table: Studies having compared early (< 3 months) versus late (≥3months) introduction of IL-1 and IL-6R inhibitors for the treatment of people with
Still’s disease.
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Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome, due to somatic
mutations in the UBA1 gene, is an autoinflammatory disorder associated with an increased thrombotic risk. We investigated
the frequency and characteristics of thrombotic events in patients with VEXAS syndrome, as well as their impact on survival.

Methods: This retrospective, multi-center study utilized electronic medical records from the National Institutes of Health
(NIH) Clinical Center and Mayo Clinic, along with referred outside records, to identify patients with VEXAS syndrome who
had a confirmed UBA1 somatic mutation and VEXAS clinical features. The time of symptom onset was used as the time of
disease onset. Thrombosis was considered VEXAS disease onset if it occurred within two years of inflammatory symptom
onset. SVT was excluded as a thrombotic event for analysis. Univariate andmultivariate logistic regression analysis was used
to identify predictors of thrombosis. Kaplan-Meier curve models were applied to estimate overall survival (OS). Statistical sig-
nificance was P < .05. Lupus anticoagulant (LA) was assessed in 41 patients and other coagulation assays in 27.

Table 1. Demographic and clinical characteristics of patients with VEXAS syndrome and thrombotic events
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Results: A total of 119 VEXAS patients were included. All patients (100%) were male with a median age of 65 years
(39-86 years). Hematologic manifestations included macrocytic anemia in 107 (90%), myelodysplastic syndrome (MDS) in
36 (30%), and plasma cell dyscrasia (PCD) in 21 (18%).
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Of the 119 patients, 58/119 (49%) had a thrombotic event. Of those, 51 (43%) had VTE, and 9 (8%) had arterial events (AT),
with a median time from disease onset of 33 and 29 months, respectively; seven patients (6%) had both venous and AT. The
majority of VTE events were unprovoked 33 (28%) and over one-third 20 (17%) were recurrent, and 10 (8%) on anticoagu-
lation (Table 1).

The cumulative incidence (CI) at a median follow-up of DVT, PE, and arterial thrombosis was 28.7%, 9.7%, and 8.7%
respectively. CI at median follow-up of any thrombotic event was 22% for UBA1 M41L, 40% for M41T, and 37% for
M41V, however, rising CI was seen with M41L over time while occurring early in M41T and M41V (Figure 1). The M41L
UBA1 variant was positively associated with PE in univariate (OR: 4.58; p=0.02) and multivariate (OR: 16.94; p = 0.01) anal-
yses but not with DVT or arterial thrombosis. The median OS from disease onset was 1740 days with no significant differ-
ence in OS between patients with (86.9%) or without (89.7%) thrombosis (Figure 2). In the univariate and multivariate Cox
proportional hazard model, thrombosis was not associated with worse OS. The majority of VEXAS patients had high factor
VIII levels (26/27; 96%) and VWF activity (16/27; 59%), while most had high VWF antigen (11/25; 44%), factor IX levels
(12/27; 44%) and protein C activity (11/27; 41%). CRP and ESR were positively correlated with D-dimer and negatively cor-
related with VWF activity. LA was positive in 16/41 (40%) and correlated significantly with higher CRP (p< 0.01).

Conclusion: Patients with VEXAS syndrome are at high risk of VTE, which can recur despite anticoagulation therapy. Con-
sidering the high prevalence of thrombosis in VEXAS patients, it is crucial to assess their VTE risk carefully and consider pro-
phylactic anticoagulation.

Disclosure: A. Ghorbanzadeh: None; Y. Kusne: None; A. Dulau-Florea: None; R. Shalhoub: None; P. Alcedo: None;
K. Nghiem: None; M. Ferrada: None; a. hines: None; S. Panicker: None; a. ombrello: None; K. Reichard: None;
I. Darden: None; W. Goodspeed: None; L. wilson: None; H. Olteanu: None; T. Lasho: None; D. Kastner: None;
K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli Lilly, 5, kiniksa, 5; A. Mangaonkar: None;
R. Go: None; D. Beck: None; M. Patnaik: None; N. Young: None; K. Calvo: None; A. Casanegra: None;
P. Grayson: None; M. Koster: None; C. Wu: None; D. Houghton: None; B. Patel: None; Y. Kanthi: None;
E. Groarke: None.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) are revolutionizing cancer treatment. However, ICIs often lead
to immune-related adverse events (irAEs). Approximately 5% of patients treated with ICIs develop arthritis (here, ICI-arthritis).
ICI-arthritis not only causes joint destruction but also necessitates the discontinuation of ICI therapy. Importantly, steroids,
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the first-line therapy for irAEs, significantly abrogate the antitumor efficacy of ICIs. Therefore, it is critical to identify biomarkers
which predict steroid resistance in irAE patients. This is particularly important in managing ICI-arthritis, because it requires
long-term therapy, often with disease modifying anti-rheumatic drugs (DMARDs) in addition to systemic steroids.

Methods: Between 2019 and 2022, we enrolled 39 patients who newly developed joint pain and swelling following ICI ther-
apy and were diagnosed with ICI-arthritis at the MD Anderson Rheumatology clinic. From the time of ICI-arthritis diagnosis,
we prospectively followed these patients for one year. Simultaneously, at the time of ICI-arthritis diagnosis, we collected
peripheral blood (PB) samples for serum cytokine analysis. PB samples were collected 13.4 ± 22.1 (mean ± SD) weeks after
the onset of arthritis symptoms. We also collected PB samples from 11 healthy volunteers as negative controls. Levels of
serum cytokines were measured by a multiplex assay. Mean differences were determined using unpaired t-test for two
groups or one-way ANOVA test for three groups.

Results: Nineteen patients responded well to steroid monotherapy (here, steroid sensitive [SS] group) while twenty patients
required DMARDs during the one-year followup (here, steroid resistant [SR] group). In both groups, ICI-arthritis developed
primarily with PD-1 inhibitor monotherapy (74% in the SS group vs. 65% in the SR group). Fifteen patients in the SS group
and 18 patients in the SR group exhibited RA-like polyarthritis. In the SR group, DMARDs were initiated 3.5 ± 3.0 months
after the onset of arthritis symptoms. Hydroxychloroquine was the most commonly prescribed DMARD, followed by tocilizu-
mab, methotrexate, and sulfasalazine. Compared to the SS group, patients in the SR group required higher doses of ste-
roids (cumulative dose of prednisone: 1,921 ± 1,382 mg in the SR group vs. 613 ± 741 mg in the SS group; P=0.0008). A
higher percentage of patients in the SS group tested positive for antinuclear antibody (10% in the SR group vs. 42% in the
SS group). Characteristics of the samples were comparable between the SS and SR groups (Table 1). Serum analyses
revealed that the level of interleukin (IL)-10 was higher in the SR group (14.5 ± 3.4 pg/mL in the SR group vs. 10.3 ± 5.6
pg/mL in the SS group; P=0.03). The level of serum IL-17A was higher in patients with SR arthritis, but the difference did
not reach statistical significance (11.0 ± 10.9 pg/mL in the SR group vs. 5.0 ± 6.9 pg/mL in the SS group; P=0.14).

Conclusion: Th17 cells might play an important role in steroid resistance in ICI arthritis while Treg signatures might be
enhanced as a compensatory mechanism. In-depth cellular, molecular, and immunologic analyses of Th17 cells will enable
us to identify a biomarker predicting steroid resistance in ICI arthritis.

Disclosure: R. Thimmapuram: None;M. Buni: None; H. Lu: None; J. Tayar: None; Y. Li: None;M. Suarez-Almazor:
Celgene, 1, Eli Lilly, 2, Pfizer, 2, Syneos Health, 1; R. Rico: None; N. Turner: None; R. Nurieva: None; S. Kim: None.

Table 1. Information of peripheral blood samples
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Background/Purpose: The term interstitial pneumonia with autoimmune features (IPAF) describes patients with interstitial
lung disease (ILD) and features of autoimmunity, that do not fulfill classification criteria for any of the defined rheumatic dis-
eases (RD) or for other ILD subtypes. While cases of progressive ILD with clear autoimmune etiology such as those associ-
ated with RDs are usually treated with immunosuppression, IPAF, due to its heterogeneity and unclear pathophysiology,
presents substantial difficulty in management. Our overarching hypothesis is that there are unique autoantibody profiles that
can be identified in autoimmune forms of ILD reflecting the underlying inflammation-mediated damage. Understanding these
signatures will allow us to identify an autoimmune endotype within poorly characterized ILD types such as IPAF with potential
therapeutic implications.

Methods: We conducted a cross-sectional analysis of patients with RD-ILD (n=32) and idiopathic pulmonary fibrosis (IPF)
(n=69) to evaluate autoantibodies correlating to autoimmune driven ILD (defined as RD-ILD). Autoantibody profiles were
determined using a fluorescence-based multiplex assay for the detection of 124 IgM and IgG autoantibodies that detect
autoantigens important in rheumatic diseases and ILD in the prior literature. T-test with False Discovery Rate (a=0.05) was
performed to investigate significant mean differences between RD-ILD and IPF to identify autoantibodies characteristic of
RD-ILD versus IPF, controlling for minimum detection level with censored regression methods. LASSO logistic regression
was performed to identify autoantibodies predictive of RD-ILD subtype versus IPF subtype. A longitudinal cohort study

Figure 1: Certain autoantibodies are associated with RD-ILD
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was performed to evaluate association of autoantibodies with lung disease progression (defined as relative forced vital
capacity (FVC) decline of 10% or more, death, or lung transplant). Cox logistic regression was utilized to assess the associ-
ation of autoantibodies with time to progression within each ILD subtype.

Results: Seven autoantibodies were selected by both FDR and LASSOmethods, with additional autoantibodies selected by
one of the other two methods. Ro-52 SSA IgG, U1snRNP IgG, nucleosome antigen IgM, SM-D1 IgM, proteoglycan IgM,
and histone H1 IgG autoantibodies showed highest relevance score for association with RD-ILD versus IPF subtype
(Figure 1).

In RD-ILD, 11 autoantibodies were significantly associated with faster progression, while in IPF, six autoantibodies were sig-
nificantly associated with the outcome.

Conclusion: Several autoantibodies appear to be associated with RD-ILD more than IPF. Greater autoantibody level eleva-
tion in RD-ILD than in IPF emphasizes the lack of autoimmunity in the IPF patients. Different autoantibodies were associated
with progression in RD-ILD and IPF, suggesting different mechanisms of damage. Autoantibodies predicting faster progres-
sion in IPF patients emphasized potentially undiagnosed autoimmune ILDs among IPF patients and the need for broad test-
ing in a variety of ILDs. Knowledge of autoantibody profiles associated with autoimmune lung disease and progression in
various ILD subtypes has implications for management decisions in ILD.

Table 1: Significant autoantibodies in RD-ILD progression

Table 2: Significant autoantibodies in IPF progression
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Background/Purpose: Interstitial pneumonia with autoimmune features (IPAF) is a subset of interstitial lung disease (ILD)
that manifests with interstitial pneumonia and features of autoimmunity while not meeting classification criteria for a defined
rheumatic disease. Recent studies have examined the clinical characteristics, common comorbidities, and outcomes of
IPAF patients, but little is known regarding the presence of pulmonary hypertension (PH) in this population. Given the known
effect of PH on decreased functional capacity and increased mortality in patients with underlying ILD, we characterize the
effect of PH on lung disease progression and mortality in a cohort of patients with IPAF.

Methods: Using a retrospective study design, we evaluated the prevalence of PH in an institutional cohort of patients with
IPAF at the University of Texas Southwestern Medical Center. Included patients were identified as having pre-capillary PH
on right heart catheterization as defined by the European Society of Cardiology 2022 guidelines. Descriptive statistics were
used to describe baseline data including demographic factors, radiographic patterns, pulmonary function tests, and
6-minute walk distance. In addition, right heart catheterization (RHC) and echocardiogram (TTE) data were collected and
used to stratify patients according to disease severity (severe = mean pulmonary artery pressure (mPAP) ≥30 mmHg and
pulmonary vascular resistance (PVR) ≥4WU). Using Cox logistic regression, we evaluated the association of clinical variables
on time to relative forced vital capacity (FVC) decline of ≥10% and survival.

Results: A cohort of 173 IPAF patients was analyzed, of which 46 patients (26.6%) met criteria for pre-capillary PH by RHC.
Clinical characteristics of the patients with PH are summarized in Table 1. Among the patients with PH by RHC (n=46),
21 (46%) were classified as having mild or moderate PH, and 25 (54%) with severe PH. The average time between IPAF
and PH diagnosis was 2.35 (SD ± 2.1) years. Following diagnosis, 92% of patients with severe PH were followed in PH clinic
and started on treatment. There was not a statistically significant association between the severity of PH, being followed in
PH clinic, or the number of PH medications and time to relative FVC decline ≥10% or mortality (Table 2). A trend was
observed as patients with more severe PH had a faster decline in FVC of 10% or more (Figure 1).

Conclusion: PH was prevalent in our cohort of patients with IPAF and the severity of PH was associated with lung function
decline and mortality, although this was not statistically significant. Clinicians taking care of patients with IPAF should be
aware of the high prevalence of PH and its possible association with clinical outcomes in this population. Thus, a high index
of suspicion for the condition should be maintained when a patient with IPAF is evaluated, and further screening and workup
should be considered if PH is suspected.
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Table 1: Baseline Characteristics of IPAF Patients at Time of PH Diagnosis
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Table 2: Evaluation of Time to FVC Decline and Mortality

Figure 1: Association of Time and PH Severity to FVC Decline (≥10%)
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Background/Purpose: Interstitial pneumonia with autoimmune features (IPAF) is a research classification proposed by the
European Respiratory Society and American Thoracic Society Task Force for those patients with forms of interstitial lung dis-
ease (ILD) that have autoimmune features but that do not classify as having systemic rheumatic diseases such as systemic
lupus erythematous (SLE).(1)

In 2012 the Systemic Lupus International Collaborating Clinics (SLICC) published criteria to identify and classify patients with
SLE. (2) Subsequently, in 2019 the European Alliance of Association of Rheumatology/American College of Rheumatology
(EULAR/ACR) published updated criteria SLE criteria. Sensitivities were similar, but 2019 EULAR/ACR criteria had superior
specificity. (3)

We hypothesized that patients initially classified as IPAF may meet SLE by 2019 ACR/EULAR criteria more frequently than by
SLICC criteria. The purpose of our study was to review data of patients classified as IPAF and assess if there is a difference in
classification of SLE by both sets of criteria.

Methods: This observational, single-center cohort study included consecutive patients who had initially been classified as
having IPAF between December 1st, 2005-August 31st, 2019. Two authors (GM-Z, EKJ) independently and retrospectively
reviewed patients’ charts and assigned SLE criteria by SLICC or 2019 EULAR/ACR classifications. Fisher’s exact test was
used to assess for significant difference in number of patients’ meeting SLE criteria by SLICC criteria versus 2019 EULAR/
ACR criteria.

Results: A total of 197 patients that had been initially classified as IPAF were included. Out of these 197 patients, 12 met
SLE criteria by SLICC and 23 by 2019 EULAR/ACR. All but three patients that met SLE criteria SLICC also met 2019
EULAR/ACR criteria. The difference in eligibility for these three patients was due to lymphopenia (Figure 1). The most fre-
quent SLE inclusion characteristics by either criteria and by 2019 EULAR/ACR criteria alone are shown in Figures 1 and
2, respectively. The difference in meeting SLE criteria between groups was statistically significant (p< 0.001, Table 1).

Conclusion: The difference in the number of patients originally classified as IPAF that met SLE criteria by SLICC and by 2019
EULAR/ACR upon re-review in 2023 was statistically significant (12 vs 23 patients, respectively, p < 0.001, Table 1). Based
on our results, we conclude that 2019 ACR/EULAR criteria are superior for SLE classification in patients with ILD. ILD may be
an underrecognized manifestation of SLE. Patients with ILD who have features seen in SLE, particularly dsDNA/Smith, arthri-
tis and serositis should undergo full work-up to evaluate for other SLE clinical characteristics.
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Figure 1. The figure shows the distribution of positive characteristics in IPAF patients meeting SLE criteria by A) SLICC and by B) 2019
EULAR/ACR

Figure 2. The figure shows the distribution of classification criteria among IPAF patients that met SLE criteria by 2019 EULAR/ACR but not by
SLICC.

Table 1. IPAF Patients Meeting SLE Criteria by SLICC and 2019 EULAR/ACR.
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Background/Purpose: Adult-onset idiopathic inflammatory myopathy (IIM) is associated with an increased cancer risk
within three years prior to or following IIM onset. The International Guideline for Idiopathic Inflammatory Myopathy-
Associated Cancer Screening recommends individual patient risk stratification into "high", "moderate", and "standard"
according to IIM subtype, antibody profile, and clinical features[1]. Application in a real-world IIM cohort could assess the
accuracy of this risk stratification approach and guide future amendments.

Methods: The MyoProsp study recruited a UK-based cohort with adult onset IIM within 2 years of diagnosis between 2016
and 2020. Comprehensive demographic, disease activity, IIM subtype, myositis-specific/associated autoantibody
(MSA/MAA), and cancer data (primary cancer site, date of diagnosis) were collected. Estimated cancer risk of each partici-
pant ("high", "moderate", and "standard") according to the International Guideline for Idiopathic Inflammatory Myopathy-
Associated Cancer Screening was identified. "High disease activity" (a high risk factor) was defined as physician global
and patient global assessment scores greater than 75 (range 0-100). As defined in the guideline, participants with two or
more "high risk factors" (see Table 1) were assigned as high cancer risk; those with one "high risk factor" or two or more
"intermediate risk factors" were assigned as moderate cancer risk; the remaining were assigned as standard risk. The con-
cordance of risk stratification and actual cancer diagnosis was calculated across the cohort.

Results: Two hundred and ninety participants (72% female, mean age 54 years at time of recruitment) were included in the
analysis (see Table 1 for a profile of IIM subtypes and presence of cancer risk factors). One hundred and twenty three partic-
ipants (42%) fulfilled criteria for high cancer risk, 116 (40%) moderate risk, and 51 (17%) standard risk. Seventeen cancers
(6% of whole cohort) were detected within the cohort, of which five (29%) were breast cancer, two (12%) cancer of unknown
primary, two stomach (12%), and one (6%) each of bladder, endometrial, kidney, lung, lymphoma, oesophagus, ovarian,
and prostate. The "high risk" group displayed the highest proportions of cancers (n=14, 11%), followed by the "moderate
risk" group (n=3, 3%; one each of breast, endometrial, and kidney cancer); no participant with "standard risk" had a cancer
diagnosis.
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Conclusion: Risk stratification recommended by The International Guideline for Idiopathic Inflammatory Myopathy-
Associated Cancer Screening clearly and appropriately stratified cancer risk in a real-world IIM cohort, thus demonstrating
clinical utility. Future research should focus on investigating the impact of risk stratification upon stage at time of cancer diag-
nosis and outcomes, including survival.

[1] Oldroyd A, Callen J, Chinoy H, Chung L, Fiorentino D, Gordon P, Machado P, McHugh N, O’Callaghan A, Schmidt J,
Tansley S, Vleugels R, Werth V, Aggarwal R. Cancer Screening Recommendations for Patients with Idiopathic Inflammatory
Myopathy [abstract]. Arthritis Rheumatol. 2022; 74 (suppl 9).

Disclosure: A. Oldroyd: None; F. Bozan: None; X. Lyu: None; P. Gordon: Celltrion, 12, Support to attend EULAR con-
ference 2023, Galapagos, 1; D. Isenberg: None; N. McHugh: None; H. Gunawardena: Boehringer-Ingelheim, 6;
P. Kiely: None; J. Lamb: Eli Lilly, 5; P. Machado: AbbVie/Abbott, 2, 6, Bristol-Myers Squibb(BMS), 2, 6, Celgene,

Table 1 – Demographics, profile of risk factors, and cancer diagnoses stratified by cancer risk category

5126
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2, 6, UCB, 2, 6; J. Miller: None; S. Tansley: Boehringer-Ingelheim, 6; H. Chinoy: AstraZeneca, 1, Biogen, 2, Eli Lilly,
5, GlaxoSmithKlein(GSK), 6, Novartis, 2, Orphazyme, 2, Pfizer, 1, UCB, 6.

Abstract Number: 2576

Rapid Onset of Response in Adult Dermatomyositis Patients Receiving
Anti-interferon β (PF-06823859): Results of a Phase 2, Double-blind,
Randomized, Placebo-Controlled Study

Rohit Aggarwal1, Elena Peeva2, Aaron Mangold3, Abigail Sloan2 and Myron Chu2, 1University of Pittsburgh, Pittsburgh,
PA, 2Pfizer, Cambridge, MA, 3Mayo Clinic, Scottsdale, AZ

SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Abstracts: Muscle Biology, Myositis & Myopathies – Basic & Clinical Science II
Session Type: Abstract Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Interferon (IFN) dysregulation is a key feature in the pathogenesis of Dermatomyositis (DM). PF-
06823859 is a potent, selective, humanized IgG1 neutralizing antibody directed against IFNb. We examined the onset of effi-
cacy of PF-06823859 in patients (pts) with moderate-to-severe refractory DM.

Methods: This double-blind, placebo (PBO)-controlled, Phase 2 study (NCT03181893) enrolled adult pts (18–75 years)
with moderate-to-severe refractory DM.Pts with skin disease predominant (SP) DM and Cutaneous Dermatomyositis Dis-
ease Area and Severity Index activity [CDASI-A] score ≥14 who had failed ≥1 standard of care systemic treatment were ran-
domized to PBO, PF-06823859 150 mg or 600 mg (intravenous administration on Day 0, wks 4 and 8). Pts with muscle
disease predominant (MP) DM who met 1 of the following: (1) Manual Muscle Testing (MMT-8) ≤136/150 and Physician
Global Assessment (PhGA) ≥3 cm on a 0–10 cm visual analogue scale (VAS) or (2) sum of PhGA, Patient Global Assessment
(PtGA), Extra-muscular Global Assessment ≥10 cm (0–10 cm VA for each) and refractory disease, were randomized to PBO
or IV PF-06823859 600 mg(Day 0, wks 4 and 8). Onset of efficacy was evaluated in the SP cohort using the CDASI-A, 5D-
itch, Dermatology Quality of Life Index (DLQI), and SF-36 change from baseline to Wk 12. In the MP cohort, onset of efficacy
was evaluated using the Total Improvement Score (TIS), Manual Muscle Testing (MMT-8), creatine kinase (CK) levels, PtGA,
Health Assessment Questionnaire Disability Index (HAQ-DI) and FACIT-Fatigue change from baseline to Wk 12.
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Results: SP and MP cohorts had 57 and 18 pts respectively. In the SP cohort, differentiation from PBO in CDASI-A was
observed at Wk 4 for both 150 mg (PBO-adjusted CFB -13.19 [p=0.0006]) and 600 mg (PBO-adjusted CFB -12.35
[p=0.0004]) doses. A reduction in CFB 5D-itch was observed for the 600 mg dose at Wk 1 (PBO-adjusted CFB 5D-itch
600 mg [p=0.0359]). PBO-adjusted CFB in DLQI and SF-36 mental component were observed for 150 and 600 mg
(p=0.024, p=0.016 and p=0.009, p=0.0398, respectively) at Wk 4. In the MP cohort, a numerical advantage was observed
in TIS scores at 600 mg compared to PBO with increasing trends fromWks 4-12 (PBO-adjusted CFB [p=0.0497] at Wk 12)
following a sensitivity analysis that removed affected data following use of a prohibited medication by one pt. Significant
reduction in CK and HAQ-DI was observed at Wk 4 and 8, respectively (PBO-adjusted CFB for 600 mg CK [p=0.044] and
HAQ-DI [p=0.035]). A numerical differentiation in PtGA started at Wk 1 and reached significance at Wk 8 (PBO-adjusted
CFB 600 mg [p=0.0470]). A numerical advantage in MMT-8 and FACIT-F were observed starting at Wk 4, but did not reach
statistical significance.
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Conclusion: PF-06823859 induced rapid improvement in 5D-itch (Wk 1), followed by CDASI-A, DLQI, and SF-36 (mental
component) at Wk 4 in DM pts with SP disease. Rapid improvement in MP DM was observed at Wk 1 for PtGA, and at
Wk 4 for MMT-8 and CK. The inhibition of IFNβ activity by PF-06823859 is a promising treatment in DM, with a more rapid
onset of efficacy potentially allowing a faster taper of steroids than current DM therapies.

Disclosure: R. Aggarwal: Actigraph, 2, Alexion, 2, ANI Pharmaceuticals, 2, Argenx, 2, AstraZeneca, 2, Boehringer-
Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, CabalettaBio, 2, Capella Bioscience, 2, Corbus, 2, CSL Behring,
2, EMD Serono, 2, 5, Galapagos, 2, Horizon Therapeutics, 2, I-Cell, 2, Janssen, 2, 5, Kezar, 2, Kyverna, 2, Mallinckrodt,
5, Merck, 2, Octapharma, 2, Pfizer, 2, 5, Q32, 5, Roivant, 2, Sanofi, 2, Teva, 2; E. Peeva: Pfizer, 3, Pfizer Inc, 3, 11;
A. Mangold: Clarivate, 2, Corbus, 5, Horizon Therapeutics, 5, Merck/MSD, 5, Pfizer, 2, 5, Priovant, 5; A. Sloan: Pfizer,
3; M. Chu: Pfizer, 3, 11.
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Background/Purpose: Idiopathic inflammatory myopathies confer an increased risk of morbidity from cardiovascular dis-
ease. Prior work has noted more than double risk of cardiovascular events for patients with dermatomyositis (DM) and poly-
myositis (PM) when compared to the general population. Furthermore, in a single center study of patients with DM, one-fifth
of hospitalizations were associated with an atherosclerotic cardiovascular (ASCVD) diagnosis or procedure. We investigated
the incidence of new-onset ASCVD after International Classification of Disease (ICD) diagnosis code of DM, PM, dermatopo-
lymyositis (DPM) or juvenile dermatomyositis (JDM).

Methods: This retrospective analysis used the TriNetX database, a national federated research network of de-identified data
enrolling over 150 million patients. Patients were identified by entry of two ICD codes separated by at least 6 months,
according to their first diagnosis code (i.e., DM, PM, DPM, or JDM). Patients with an ASCVD code that preceded the diag-
nosis code were excluded as we wanted to capture a new ASCVD event. We defined an ASCVD event as an ICD code entry
for myocardial infarction, ischemic stroke, transient ischemic attack or peripheral arterial disease. Logistic regression model-
ing the odds of ASCVD outcome were used to produce adjusted odds ratios (OR) and 95% confidence intervals (95% CI) for
differences among diagnosis codes.

Results: A total of 35,649 patients were identified, of whom 26% were male and the mean age at first IIM diagnosis code
was 54 (table 1). In the sample, half of the patients had hypertension. The majority of patients (79%) were not on a cholesterol
medication, and 20% had a prior dispensation for a statin medication. The ASCVD outcome occurred in 30% of patients
with PM, 24% in patients with DM, 15% of patients with DPM and 4% of patients with JDM. The median time to ASCVD
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event was 9.7 years for PM, 14.2 years for DM, and 16.7 years for DPM (Figure 1). There were higher odds of ASCVD out-
come for all PM, DM, DPM patients compared to JDM (table 2). Compared to DM, patients with PM had 26% higher odds of
ASCVD (table 2).

Conclusion: ASCVD is an important comorbidity that affects patients with IIM. Given the median time to event of 12 years, it
appears to be a long-term complication after myositis diagnosis in patients who do not have concomitant ASCVD. This
study also highlights the need for further evaluation into the use of the DPM code which represents a subset of patients seen
in the US who have a longer time to ASCVD event compared to patients with ICD codes for DM or PM. Future study should
investigate the shorter time-to-event observed in PM than other IIM. Additional study should evaluate whether special
screening or intervention are necessary to reduce risk for ASCVD in IIM.
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Background/Purpose: Sporadic inclusion body myositis (sIBM) is a subset of autoimmune inflammatory myopathies (AIM)
that is often challenging to diagnose. The objective of this study was to use machine learning and a comprehensive profile of
autoantibodies to: 1) examine sIBM endotypes, 2) differentiate sIBM from AIM. The primary goal was to identify an approach
that would facilitate earlier and more precise diagnosis.
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Methods: Clinical and demographic information were obtained on sIBM patients and AIM disease comparators. Baseline
sera from these patients were tested for conventional and novel autoantibodies that included anti-NT5c1A/Mup44 and
anti-mitofusin (MFN)-1 and -2) using an addressable laser bead immunoassay, a multiplexed autoimmune liver disease
array, and antinuclear antibodies (ANA) on HEp-2 substrates by an indirect immunofluorescence assay (IFA). Agglomerative
hierarchical clustering based on clinical features (creatine kinase level, dysphagia, knee extension weakness, quadriceps
atrophy, grip strength, and disease severity (graded by expert)) was performed to identify clinical sub-phenotypes of sIBM.
Seven classification algorithms were trained using K-fold cross validation to differentiate sIBM from AIM based on the

Figure 1. A) Four sIBM cluster identified by agglomerative hierarchical clustering based on clinical features (creatine kinase level, dysphagia, knee
extension weakness, quadriceps atrophy, grip strength, and disease severity (graded by expert)). B) Autoantibody profile associated with each
sIBM cluster determined by SHapley Additive exPlanation (SHAP). C) SHAP plots for the most important autoantibodies using Extreme Gradient
Boosting machine learning model to differentiate sIBM from AIM (autoimmune inflammatory myopathies). Autoantibodies that had a frequency
of less than 10% of the entire cohort are not shown on the SHAP plots.
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autoantibodies and performance was assessed. SHapley Additive exPlanation (SHAP) plots identified the most important
associated with each sIBM cluster and model used to different between sIBM vs. AIM.

Results: 75 sIBM patients were included in the cluster analysis (mean age 68.3 years (SD 9.2), 62.2% male) (Table 1). Four
sIBM clinical clusters were identified: 1) females with dysphagia (n=22), 2) males with no dysphagia (n=23), 3) males with
dysphagia (n=23), 4) females with no dysphagia (n=7) (Figure 1a). Based on the SHAP analysis, ANA and anti-Ro52/
TRIM21 were more likely to be positive among female clusters (1 and 4), while anti-VCP was more likely to be positive among
male clusters (2 and 3) (Figure 1b). Positive AC-1 (homogeneous pattern) and anti-NT5c1A were more likely to be found in
clusters with dysphagia (1 and 3). Anti-RuvBL1 was less likely to be found among females with no dysphagia (cluster 4).
Machine learning analysis based on autoantibody profile alone included an additional 17 sIBM patients (total 92) sIBM and
129 AIM disease controls. All the machine learning models used to differentiate sIBM vs. AIM, based on autoantibody profile
alone, demonstrated high specificity (75.9%-89.7%) with fair sensitivity (57.6%-71.3%), accuracy (73.3%-77.8%) and F1
score (65.6%-71.1%) (Table 2). SHAP analysis revealed that positive anti-NT5c1A, AC-20 (cytoplasmic [speckled]) pattern,
anti-VCP, but negative anti-Ro52/TRIM21, ANA, AC-4 (nuclear [fine speckled]) pattern, and anti-RuvBL1, favored a diagno-
sis of sIBM over AIM (Figure 1c).

Conclusion: In this comprehensive machine learning analysis of autoantibodies, ANA, anti-NT5c1A, anti-Ro52/TRIM21,
anti-VCP, and anti-RuvBL1 were important biomarkers for both assessing sIBM clinical endotypes and differentiating sIBM
from other AIMs. Future studies to study other novel biomarkers and validate our findings in larger cohorts are needed.

Disclosure: J. Wei: None; M. Tarnopolsky: Exerkine-Stayabove Nutrition, 8, Sanofi-Genzyme, 6; M. Hudson: Astra-
Zeneca, 6, Boehringer-Ingelheim, 1, 5, 6, Bristol-Myers Squibb(BMS), 5, Merck, 6, UCB, 5; R. Mitchell: None;
K. Buhler: None; A. Dufour: None; L. de Almeida: None; P. Fortin: AbbVie, 1, AstraZeneca, 1, 6,
GlaxoSmithKlein(GSK), 1, 6, Roche-Genentech, 1; E. Boilard: None; Y. Becker: None; E. Hatcher: None; M. Zhang:
None; M. Fritzler: None; M. Choi: AbbVie/Abbott, 2, 6, Amgen, 2, 6, AstraZeneca, 2, 6, Bristol-Myers Squibb(BMS),
2, 6, Celgene, 2, 6, Eli Lilly, 2, 6, GlaxoSmithKlein(GSK), 2, Janssen, 2, 6, Mallinckrodt, 2, Merck/MSD, 2, MitogenDx,
2, Organon, 6, Pfizer, 2, 6, Roche, 2, Werfen, 2.
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Background/Purpose: This study aimed to validate the Patient Reported Outcome Measurement Information System
(PROMIS) tools in patients with adult and juvenile idiopathic inflammatory myopathies (IIM/JIIM) to better assess quality of life
(HR-QoL).
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Methods: Seventy-four children and 11 adults with juvenile-onset IIM (mean age 13 years, 62% female) and 50 adult-IIM
patients (mean age 50 years, 76% female) with probable or definite Bohan and Peter criteria for IIM enrolled in a myositis nat-
ural history study (Table 1). Patients ≥ 18 years of age (n=61) completed PROMIS57, while patients < 18 years (n=49)
and/or their parents (n=70) completed PROMIS49. PROMIS domains (Physical Function (PF), Pain Interference (PI), Fatigue,
Social Role (SR), Peer Relations (PR), Anxiety, Depression, and Sleep Disturbance) were analyzed for content validity or
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internal consistency and construct validity, using Pearson’s r and Cronbach’s α. Construct validity of PROMIS was exam-
ined in the correlation of PROMIS scores with HAQ/CHAQ and SF-36 as previously studied instruments of HR-QoL.

Results: When compared to the PROMIS healthy reference population, both JIIM patients and their parents reported signifi-
cantly lower PF, while adult IIM patients reported lower PF, lower SR, and higher PI, Fatigue, and Anxiety scores (Table 2). Pedi-
atric Anxiety scores increased with age (r=0.324, p=0.023), and adult female patients had higher Anxiety scores than adult
males (53.9 vs 48.3, p=0.029); there were no other differences in PROMIS scores by demographics. In paired analysis of parent
and patient PROMIS scores, parents reported lower PF (p< 0.001), and greater Fatigue (p=0.023) and Anxiety (p=0.032) than
their children. All three PROMIS instruments demonstrated "Excellent" or "Good" internal consistency (Cronbach α=0.895 -
0.986) in all domains. None of the PROMIS instruments exhibited floor or ceiling effects, as the majority of patients scored within
2 standard deviations of the mean for all of the domains. PROMIS exhibited strong construct validity using both the HAQ and
CHAQ disability index, especially in the PF, PI, and Fatigue domains (r=0.51 - 0.78, p< 0.001). PROMIS57 scores also showed
significant correlations with many related SF-36 domains, including PF, PI, and Fatigue (r=j0.840j - 0.85, p< 0.001).

Conclusion: As the first study to analyze many domains of PROMIS in adults with IIM, patients with JIIM, and parents of chil-
dren with JIIM, our findings emphasize the perceived burden of disease between these populations and suggest that par-
ents perceive poorer health status than their children. Our findings of PROMIS demonstrated excellent internal
consistency and correlations with related domains on the HAQ/CHAQ and SF-36. These findings support the incorporation
of PROMIS into assessments of IIM/JIIM populations and emphasize the importance of PROMIS to address comprehensive
well-being for pediatric and adult patients with these chronic conditions.

Disclosure: E. Austenfeld: None; S. Sabbagh: None;M. Liegl: None; K. Yan: None; J. Fuller: None; K. Rouster-Ste-
vens: Accordant, 1; L. Rider: AstraZeneca, 5, Bristol-Myers Squibb(BMS), 5, Hope Pharmaceuticals, 5;
A. Schiffenbauer: Hope, 5.
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Background/Purpose: Myositis is associated with muscle impairment, which impacts quality of life. The purpose of this
study was to investigate the effects of high-intensity strength training on quality of life, functional capacity, muscle strength
and disease-related measures in patients with myositis.

Methods: Using a randomized control trial design (NCT04486261), 32 patients with established and stable myositis, were
randomly allocated to 16 weeks of high-intensity strength training (HRT) or 16 weeks of baseline activity levels (CON). The
primary outcome was quality of life (Short Form-36, SF-36) - physical component summary (PCS). Secondary outcomes
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included SF36 - mental component summary (MCS), functional capacity measures (e.g., 2-minute walk test (2MWT), 30-s
Sit-To-Stand (30-STS), Timed-Up-&-GO (TUG) and Functional Index 3 (FI3)), maximal leg extensor power (LEP) and
disease-related measures (Physician Global Activity (PhGA), Patient Global Activity (PtGA), Extramuscular Global Assess-
ment (EMGA), Creatine Kinase (CK), Health Assessment Questionnaire (HAQ), Physician Global Damage (PhGD), Patient
Global Damage (PtGD), and Manual Muscle Testing 8 (MMT8)).

Results: The primary outcome PCS showed an improvement in favour of HRT with a between-group difference of 5.33
(0.61;10.05) (p=0.03). Further, FI3 showed a between-group difference with greater gains of HRT (11.49 (3.37;19.60)
(p=0.04)). Within-group increases in other functional capacity measures were observed with HRT (30-s STS, 6.5%,
p=0.03; TUG, 12.9%, p< 0.0001; 2MWT, 4.9%, p=0.008; LEP, 14.2%, p=0.04). HRT also resulted in a between-group
improvement in MMT8 (1.30 (0.09;2.51) (p=0.04)). Finally, IMACS’s physician global damage decreased by 27.7%
(p=0.02), and patient global damage decreased by 47.2% (p=0.03), within the HRT group (Table 1).

Conclusion: Improvement in physical component of quality of life was observed following 16 weeks of strength training in
myositis patients. Likewise, improvements in muscle endurance by FI3 and strength by MMT8 were significantly higher in
TRAIN compared to CON. No increases in disease activity or damage were observed. These results indicate that high-
intensity strength training is well tolerated and positively impacts patients with established myositis.

Data are presented as means and 95% confidence intervals in parentheses. HRT: high-intensity resistance trained; CON:
control; 2MWT: 2-minute walk test; 30 STS: 30 second Sit To Stand; TUG: Timed Up and Go; FI3: Functional Index 3;
LEP: Leg Power; PhGA: physician global activity; PtGA: patient global Activity; EMGA: Extramuscular global assessment;
MMT8: Manual muscle testing 8; HAQ: Health assessment questionnaire; CK: Creatine kinase; PhGD: physician global
damage; PtGD: patient global damage. Bold font means significant. Significant levels set at p=0.05.

5137



Disclosure: K. Jensen: None; P. Aagaard: None; C. Suetta: None; J. Nielsen: None; R. Bech: None; H. Schrøder:
None; C. Simonsen: None; J. Christensen: None; L. Diederichsen: None.

Abstract Number: 2581

Proteomic Signatures in Pre-Rheumatoid Arthritis Suggest Evolving
Biological Pathways in Different Stages of Disease Development That
May Inform Prediction and Prevention Strategies

Samir Rachid Zaim1, Adam Savage1, Mark Gillespie1, Christy Bennett1, lynne Becker1, LauraKay Moss2, Marie Feser2,
Jess Edison3, Ted R Mikuls4, Michael Holer2, kevin Deane2 and Xiao-Jun Li1, 1Allen Institute for Immunology, Seattle, WA,
2University of Colorado Anschutz Medical Campus, Aurora, CO, 3Walter Reed Military Medical Center, Bethesda, MD,
4Division of Rheumatology and Immunology, University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Abstracts: RA – Diagnosis, Manifestations, and Outcomes IV: Pre-RA & RA Diagnosis
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: Rheumatoid arthritis (RA) includes a stage of development that can be termed ’pre-RA’ and defined
as the presence of abnormal biomarkers and/or other features (e.g. articular symptoms) prior to the development of
clinically-apparent synovitis (i.e. Clinical RA). In pre-RA, multiple interventions are being evaluated to prevent, delay or mod-
ulate future Clinical RA. However, the biologic pathways during the various stages of development in pre-RA are incom-
pletely understood, and this ’gap’ limits the ability to predict Clinical RA in at-risk populations as well as target the key
pathways during disease development. To address this gap, we evaluated samples from the pre-RA period, and controls,
from the Department of Defense Serum Repository (DoDSR) to test the hypothesis that proteomic testing can identify evolv-
ing biologic features in pre-RA that can ultimately be used to improve prediction for future Clinical RA and identify potential
stage-specific targets for preventive interventions.

Table 1. Characteristics of individuals with RA and controls without RA
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Methods:We evaluated 197 proteins on the Olink platform in serum from the DoDSR from the pre-RA period from 213 indi-
viduals with confirmed RA and 215 controls without RA (Table 1). Samples were also tested for ACPA and rheumatoid fac-
tor (RF) using anti-CCP3, RF-IgA and RF-IgM ELISA assays (Werfen).We applied linear mixed effect models and Mann-
Whitney testing to evaluate participant-specific trajectories for pre-RA and controls in discrete time periods prior to RA diag-
nosis (i.e. pre-RA), and to identify biologic pathways through KEGG analyses. All p-values were adjusted for multiple testing
with false discovery rate (FDR).

Figure 1. Autoantibody and proteomic findings in pre-RA. Panel A: Autoantibody levels for CCP3, RFIgA, and RFIgM for each sample from -15 to
0 years prior to RA diagnosis. LOESS regression curves were fit to show cohort trajectory, with confidence bands shown in gray. Overall, these
autoantibodies increase in level with an inflection point of rise in RA cases �5 years prior to diagnosis. Panel B: Heatmaps showing longitudinal
signatures of 104 proteins that were differentially expressed between samples from the pre-RA period in individuals who developed RA compared
to controls. Panel B/left side: Each cell denotes the Log2 fold change differences between individuals with RA and controls. Red cells denote
higher normalized protein expression in RA, and blue/purple cells represent lower expression in RA. Panel B/right side: Each black cell denotes
a protein that was differentially expressed in pre-RA samples versus controls at each time point and significant at a false-discovery rate (FDR)
< 0.05. Overall, the differential expression of proteins appears to be in ‘stages’ with potential inflection point for many proteins approximately
5 years prior to the diagnosis of RA.
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Results: Anti-CCP3, RFIgA, and RFIgM were significantly elevated in individuals in pre-RA compared to controls, with the
highest levels observed ≤5 years prior to diagnosis (Fig 1A). We further identified 104 proteins that were differentially
expressed in pre-RA samples compared to controls (Fig 1B). Of these, 60/104 proteins (e.g. IL7, IL10, NFKBIE) were differ-
entially expressed ≤5 years prior to RA diagnosis in pre-RA samples vs controls, and enriched 21 biologic pathways includ-
ing infection-related (e.g. Epstein-Barr virus, Malaria), mucosal (e.g. IBD) and cellular signaling pathways (e.g. Toll-like
receptor and MAPK signaling). In contrast, only 2 proteins were differentially expressed >5 years prior to RA diagnosis.
The remaining 42/104 proteins (e.g. LAG3, IL6, TGFB1) were differentially expressed over both time periods and enriched
10 pathways.

Conclusion:Our findings suggest that autoantibody and protein biomarkers evolve in pre-RA in distinct stages. In particular,
the protein biomarkers may identify biologic pathways that are relevant to certain time points in pre-RA evolution. Notably,
several pathways associated with infections and/or mucosal processes enriched in the period ≤5 years prior to clinical RA
suggests these factors may play a role in increasing autoantibody levels and the transition from pre-RA to Clinical
RA. These findings can be explored in future studies to improve prediction of future RA, as well as identify specific processes
and pathways that could be targeted with preventive interventions.

Disclosure: S. Rachid Zaim: Eli Lilly, 2, 5; A. Savage: Adaptive Biotechnologies, 3, 11, Eli Lilly, 2, 5; M. Gillespie: Eli
Lilly, 2, 5, Novo Nordisk, 3, 12, Stock; C. Bennett: Adaptive Biotechnologies, 3, 11; l. Becker: None; L. Moss: None;
M. Feser: None; J. Edison: None; T. Mikuls: Elsevier, 9, Horizon Therapeutics, 2, 5, Pfizer, 2, Sanofi, 2, UCB Pharma,
2, Wolters Kluwer Health (UpToDate), 9;M. Holer: None; k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead, 5, Janssen,
5, Werfen, 1, 12, Biomarker kits; X. Li: Eli Lilly, 5.

Figure 2. Biologic pathway enrichment in specific years prior to RA diagnosis. We applied KEGG analyses of the proteins that were differentially
expressed in individuals in the pre-RA period compared to controls. The black cells indicate the enriched pathways in the pre-RA period in individ-
uals with RA compared to controls, and significant at a false-discovery rate (FDR) <0.1. Overall, the pathways were differentially expressed at var-
ious time points in pre-RA, including a number of pathways predominately present <=5 years prior to RA diagnosis.
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Background/Purpose: Production of ACPA following T and B cell interactions is a hallmark of ACPA+ RA. Recently identi-
fied peripheral helper T (Tph) cells have B cell-helper functions coupled with a migratory program targeting inflamed periph-
eral non-lymphoid tissues. Tph cells are expanded in the inflamed joint and blood of ACPA+ RA patients. However, it is not
known whether immune dysregulation with an expansion of Tph cells occurs in a pre-disease stage of RA (i.e., ACPA+ at-
risk individuals [ARI]).

Methods:We analyzed peripheral blood mononuclear cells (PBMC) from two independent and ethnically distinct cohorts to
identify cell populations associated with serum ACPA positivity as well as eventual progression to classified RA. First, we
employed mass cytometry with 38 markers in PBMCs from ARI, ACPA+ early RA patients, and healthy controls in a
Japanese cohort (n = 17 in each group). Data were analyzed by computational analyses and biaxial gating. Next, the findings
identified in the Japanese cohort were evaluated by flow cytometric analysis of PBMCs from a US-based cohort that
included 11 healthy controls and 11 ACPA+ individuals who all subsequently developed RA (pre-RA), of which 9 had avail-
able post-RA diagnosis PBMC (post-RA), allowing for longitudinal analyses.

Results: In the Japanese cohort, FlowSOM analysis of CD4+ T cells identified 10 metaclusters (i.e., cell populations). Of
those, two metaclusters were significantly increased in ARI and RA compared to controls (Figure 1A). One of these
metaclusters showed a high level of PD-1 expression and lack of CXCR5 expression, consistent with Tph cells (Figure 1B).
t-SNE clustering visualized Tph cells composed of two distinct subpopulations based on HLA-DR expression (Figure 1C).
Biaxial gating revealed that HLA-DR+ Tph cells were significantly increased in ARI (p = 0.002) and RA (p < 0.001) compared
to controls, while HLA-DR− Tph cells were increased only in RA (Figure 1D). In ARI, the frequency of HLA-DR+ Tph cells was
higher in ‘progressors’ (i.e., ARI who developed RA within one year after PBMC collection) compared to non-progressors
(p = 0.032, Figure 1E). The FlowSOM analysis of B cells identified 15 metaclusters, and one of these metaclusters was sig-
nificantly expanded in ARI and RA compared to controls (Figure 2A). Heatmap indicated that this metacluster was
IgM+IgD+CD38+CD27−CXCR5− cells (CXCR5−CD38+ mature naïve B cells) (Figure 2B). Biaxial gating confirmed their
expansion in ARI and RA (p = 0.002, p < 0.001, respectively; Figure 2C). In the US-based cohort, HLA-DR+ Tph cells and
CXCR5−CD38+ mature naïve B cells were also increased in pre-RA compared to controls (p = 0.047, p = 0.040, respec-
tively; Figure 3AB). The frequencies of HLA-DR+ Tph cells and CXCR5−CD38+ mature naïve B cells did not significantly differ
between pre-RA and post-RA visits (Figure 3CD).
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Conclusion: The expansion of HLA-DR+ Tph cells and CXCR5−CD38+ mature naïve B cells in ACPA+ individuals, including
those who develop classified RA, and the association of the former sub-type with ‘progressors’ supports a key role of these
cells in ACPA positivity as well as a transition from pre-RA to classified RA. These cell sub-types may identify a mechanistic
target for treatment and prevention in RA.
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Background/Purpose: The positivity of antibodies against citrullinated proteins (ACPA) substantially increases the risk of
developing rheumatoid arthritis (RA). The definition of individuals with arthralgia at risk of progression to RA (clinically suspect
arthralgia, CSA) was established by EULAR based on clinical characteristics irrespective of the ACPA. Dysregulation of lym-
phocyte subpopulations (including B and NK cells) was previously described in early and established RA. We aimed to pro-
pose the predictive model for progression to arthritis based on peripheral lymphocyte subsets and ACPA in at-risk
individuals with arthralgia.

Methods: Individuals from the At Risk of RA (ARRA) prospective observational cohort were defined at baseline as having
arthralgia without arthritis on the examination of 66 joints and being either ACPA+ and/or meeting the EULAR definition of
CSA. The percentage (%) of B cells, T cells, NK cells, NK-T cells, and γδ-T cells were detected within the peripheral blood
lymphocyte population using flow cytometry. A logistic regression model was constructed to discriminate between progres-
sors to arthritis and non-progressors and evaluated using ROC curves. Moreover, a classification decision tree was built to
find segments with the highest risk of progression to arthritis.

Results: Out of 191 at-risk individuals with a median of 14 months follow-up and symptom duration 13 months at inclusion,
36 developed clinical arthritis (progressors) within a median of 9 months follow-up. For the construction of predictive models,
81 individuals who have not yet progressed to arthritis (non-progressors) with symptom duration longer than 12 months
were included. A logistic regression model with baseline age, body mass index, % of peripheral blood lymphocyte subpop-
ulations, and anti-CCP and anti-MCV serum levels as predictors was constructed for the discrimination between progres-
sors and non-progressors. The resulting predictive model for arthritis development showed in a total cohort that high anti-
CCP IgG levels, high % of B cells, and low % of NK cells increase the probability of developing arthritis, particularly in
ACPA+ individuals, but not in the subset of ACPA- individuals. Evaluation of this model using the ROC curve showed
AUC=0.732 (p< 0.001). When the identical set of predictors was applied to ACPA+ individuals, AUC was even higher
(AUC=804,p< 0.001). However, we were not able to construct a well-performing model in ACPA- individuals. The CSA def-
inition appears of no predictive value in our cohort. The proposed classification decision tree (Figure 1) showed, that individ-
uals with B cells over 13% and anti-CCP IgG over 16 U/ml have a higher risk (93%) of progression to arthritis.
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Conclusion: We propose here a predictive model to distinguish at-risk individuals with arthralgia who progress to arthritis
from non-progressors based on baseline levels of lymphocyte subpopulations and ACPA levels, especially applicable in
ACPA-positive individuals. The final model includes B cells and NK cells, which are involved in the pathogenesis of
RA. This is a preliminary model that requires further validation in larger at-risk of RA cohorts.
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Background/Purpose: We attempted to replicate and expand previous findings of an increased abundance of Prevotella-
ceae in early untreated Rheumatoid Arthritis (RA) or its preclinical stages, in first-degree relatives of RA patients (FDRs).1

Methods: FDRs from the SCREEN-RA cohort (Evaluation of a SCREENing strategy for RA)2 were categorized in four
groups:

• Controls: healthy asymptomatic FDRs
• High genetic risk: asymptomatic FDRs with two shared epitope (SE) copies
• Autoimmunity: asymptomatic FDRs with RA-associated autoimmunity
• Symptomatic: clinically suspect arthralgias (CSA) or untreated new-onset RA

Fecal samples were collected and immediately frozen. DNA was extracted and V3-V4 16S regions were sequenced on a
MiSeq platform. Output was processed with DADA2 pipeline on R, using Silva 138v database. Cells counts (cytometry)
and calprotectin (ELISA) were obtained for each fecal sample. Microbial community composition and differential analysis
were conducted using non-parametric tests, such as PERMANOVA, Wilcoxon and Kruskal-Wallis, or Aldex2 R-package
to account for data compositionality.

Results: A total of 372 individuals were included (Table 1). Groups had similar age, gender, and BMI. We found no group-
wise clustering of 16S sequence variants (PERMANOVA, R2 = 0.0073, p = 0.81) (Figure 1A) and we found no group-
differences in Prevotellaceae abundance (Figure 1B; Kruskal-Wallis p = 0.14). Results were similar after fecal cell counts cor-
rection (not shown). Aldex2 found no significant differences between groups regarding other bacterial families.

Table 1 Legend SD: Standard Deviation. N: Negative. L: Low positivity (1 to 3x the norm). H: High positivity (>=3x the norm). ACPA: Anti-
Citrullinated Protein Antibodies. RF: Rheumatoid Factor. Anti-ra33: anti-Ra33 autoantibodies. CSA: Clinical Suspect Arthralgia according to the
EULAR definition – score ranges from 1 to 7, with cutoffs at 3 or 4. Shared Epitope: a group of MHC-II alleles conferring higher risk for RA. NA:
Not Assigned.
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In a predefined subgroup analysis, selecting the most pronounced phenotypes in each group (i.e. highest autoantibody titers
or arthralgia scores, n = 4x20) reproduced published results regarding Prevotellaceae (Figure 1C – Wilcoxon p < 0.01).

Figure 1: Microbiota 16S profiling by risk group, SCREEN-RA cohort A - PCoA : Principal Coordinate Analysis, performed at the Amplicon
Sequence Variant level. On this figure, the more distant two point are, the more different they are in terms of 16S gene composition, based on
Bray-Curtis index. B – Percentages of 16S sequences attributed to Prevotellaceae bacteria, per group. Wilcoxon test. C – Same panel as B, but
restricted to cleaner subgroups, with high auto-antibody titers and/or high CSA scores. For readability Y-axis was cut (grey dotted line).

Figure 2: Fecal calprotectin by risk group, SCREEN-RA cohort Measured with ELISA in fresh frozen stool. Bold points are subjects presented on
panel 1C.
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Examining biomarkers of mucosal inflammation, we found a trend for fecal calprotectin elevation in the autoimmunity stage
compared to controls (p = 0.074), which was no longer apparent in the symptomatic stage.

Specific bacterial cell counts, or abundances, failed to identify intestinal ’dysbiosis’ in pre-clinical stages of RA and are most
likely not usable as clinical biomarkers under these conditions. Still, a comparison of the most pronounced phenotypes
retrieved the previously reported association, which suggests a weak signal in a distinct subgroup of patients. Accounting
for lifestyle characteristics, such as diet, use of antibiotics or probiotics, may reduce confounding. Potentially increased fecal
calprotectin in asymptomatic RA autoimmunity could suggests an ongoing low grade mucosal inflammation of the intestine.

Conclusion: Prevotellaceae abundance, or bacterial cell counts, are associated with RA-autoimmunity only in the most pro-
nounced phenotypes of preclinical RA stages. But in the larger overall FDR population, specific bacterial taxa were not asso-
ciated with pre-clinical RA stages.
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Background/Purpose: Rheumatoid arthritis (RA) has a ‘pre-RA’ period definable as elevations of antibodies to citrullinated
protein antibodies (ACPA) before clinically-apparent inflammatory arthritis (i.e. Clinical RA). ACPA elevations are highly asso-
ciated with the future development of Clinical RA; in addition, biomarkers such as cytokines and chemokines in the pre-RA
period may improve the prediction of future Clinical RA as well as identify biologic pathways related to disease development
that could ultimately be targeted with preventive interventions. In this study, we evaluated 45 cytokines and chemokines in
cohort of ACPA+ individuals without Clinical RA at baseline.

Methods: Through testing of first-degree relatives of patients with established RA, health-fair screening and clinic referral
evaluations, we identified 85 ACPA+ individuals (CCP3, Werfen) who had no history or physical examination evidence of
inflammatory arthritis. All ACPA+ individuals were followed prospectively for Clinical RA development. We tested their
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baseline serum samples for 45 cytokines and chemokines (Table 2) using a Luminex platform and evaluated differences in
log-transformed levels between ACPA+ individuals who did (or did not) later develop Clinical RA, including standard
p-values as well as false discovery rate (FDR) corrected p-values to account for multiple comparisons.

Results: 85 ACPA+ individuals were followed longitudinally for a median of 639 days, and 23/85 (27%) developed Clinical
RA (‘Converters’) a median of 589 days after their baseline visit (Table 1). At their baseline visit, the Converters had higher
rates of positivity for RF-IgM and IgA than Nonconverters. In addition, Converters had higher levels of MCP1, IP10, IFN-

Table 1. Characteristics of ACPA+ Converters and Nonconverters at Their Baseline Study Visit

Table 2. Cytokines and Chemokines Tested (n=45)

Figure 1. Multiple cytokines and chemokines are elevated at baseline in ACPA+ individuals who later develop Clinical RA (i.e. Converters) com-
pared to ACPA+ individuals who do not (i.e. Nonconverters). IFN-alpha, IL17A, IL10, MCP1, IP10 and IL5 are all elevated in Converters compared
to Nonconverters at a standard p-value of <0.05; however, only IFN-alpha remained significant at false discovery rate (FDR) corrected p-value of
<0.05, although there were trends for elevations of IL17A and and IL10 (FDR p<0.10). These latter 3 cytokines have multiple biologic roles; their
elevations may indicate a role for viral infections, mucosal and/or innate processes in the transition from ACPA+ state to Clinical RA.
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alpha, IL10, IL17A and IL5 at a standard p< 0.05 level (Figure 1). Of these, IFN-alpha was significantly elevated in Converters
compared to Nonconverters at an FDR-corrected p-value of < 0.05, with trends of higher levels of IL10 and IL17A in Con-
verters vs Nonconverters (FDR p< 0.1).

Conclusion: Multiple cytokines and chemokines are elevated at baseline in ACPA+ individuals who develop clinical RA in a
median of 589 days compared to those who do not. The most significant difference was the elevation of IFN-alpha, with
trends of IL10 and IL17A. These 3 cytokines have multiple immunologic effects and in particular their elevations may indicate
a role for viral infections and/or mucosal and innate immunologic processes in the transition from ACPA+ state to Clinical
RA. Future studies will evaluate whether these cytokines improve the ability to predict future RA, as well as role of these cyto-
kines and related biologic processes in the evolution from pre- to Clinical RA.

Disclosure: D. Carlson: None; C. Carpenter: None; S. Goff: None; J. Seifert: None; L. Moss: None;M. Feser: None;
J. Buckner: Bristol-Myers Squibb(BMS), 2, gentibio, 1, 10, 11, hotspot therapeutics, 2, Janssen, 2; W. Robinson:
None; J. Kirschmann: None;G. Firestein: Eli Lilly, 5;M. Holer: None; k. Deane: Bristol-Myers Squibb(BMS), 1, Gilead,
5, Janssen, 5, Werfen, 1, 12, Biomarker kits.
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Background/Purpose: Non-invasive differentiation of seropositive and seronegative rheumatoid arthritis (RA) from other
conditions has been limited in the current practice. We aimed to evaluate the clinical feasibility of a novel blood-based assay
to differentiate RA patents from healthy controls and those with other conditions, including osteoarthritis (OA) and inflamma-
tory conditions.

Methods:We acquired plasma samples from 89 individuals meeting 2010 ACR/EULAR classification criteria for RA (89 sam-
ples), 29 healthy controls (66 samples), 12 individuals with osteoarthritis (12 samples) or 61 individuals with an inflammatory
condition (62 samples; Table 1). Samples were processed via chromatin enrichment assay that enables access to tissue and
disease specific genetic signatures. A machine learning algorithm (involving 5-repeat 10-fold cross-validation training and
testing), trained to identify synovial signatures in blood plasma, was used to generate the probabilistic estimates for the pres-
ence and absence of RA.

For RA vs non-RA, we report the area under the curve (AUC), mean (standard deviation; SD) sensitivity, overall specificity,
positive likelihood ratio and negative likelihood ratio. For comparator conditions, we report specificity alone.
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Results: Table 1 describes the study sample. RA subjects were 70% seropositive, 30% seronegative, 96% biologic-naïve
(Table 1).The test distinguished RA from non-RA with the following overall accuracy: AUC 0.991 (0.0007), sensitivity
90.8% (0.94%), and overall specificity 96.1% (0.64%), positive likelihood ratio 24.13 (4.495) and negative likelihood ratio
0.10 (0.001). For seronegative RA, the results included sensitivity 83.7% (2.03%), positive likelihood ratio 21.46 (3.99), and
negative likelihood ratio 0.17 (0.002). In comparator groups, specificity was 80.0% (0 %) for psoriatic arthritis, 88.3%
(4.56%) for osteoarthritis, 92.2% (3.04%) for psoriasis, 95.4% (4.21%) for ankylosing spondylitis, and 100% (0%) for healthy
controls, Crohn’s disease, and ulcerative colitis (Table 2).

Conclusion: A novel non-invasive assay differentiated individuals with RA from healthy controls and those with other inflam-
matory conditions without RA with high sensitivity and overall specificity. In comparator cohorts, the assay demonstrated
high specificity for all groups, including healthy controls, osteoarthritis, and other inflammatory conditions. The sensitivity
was maintained in seronegative individuals. Further research is needed to confirm these results in an independent study.

Note: Both Dr. Shadick and Dr. Weinblatt are last authors.

Table 1. Sample description

Table 2. Test performance in differentiation individuals with RA from those who were healthy or had health conditions adjacent to rheumatoid arthri-
tis
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Background/Purpose: Frailty, conceptualized as an accumulation of deficits across multiple physiological systems, was
first examined in SLE in 2017 using the Fried Frailty Phenotype criteria and showed associations with functional decline, cog-
nitive impairment, and mortality. Frailty in SLE has since been measured with other methods, including the recently-
developed Systemic Lupus International Coordinating Clinics (SLICC) Frailty Index. We examined the agreement between
3 frailty measurement methods and the associations of frailty by each measure with outcomes.

Methods: Data were from the California Lupus Epidemiology Study (CLUES), a longitudinal cohort with rheumatologist-
confirmed SLE. Data are collected annually. In Year 3 (n=256), frailty was measured in 3 ways: SLICC Frailty Index
(SLICC-FI), Short Physical Performance Battery (SPPB; n=166), and FRAIL scale (Figure 1). We also examined PROMIS
Physical Function score ≤40 (1 SD below population mean) as a proxy for frailty (PF40). Kappa (k) analyses assessed agree-
ment between frailty measures. Linear and logistic regressions examined cross-sectional associations between frailty and
hospitalizations in the previous 12 months, cognitive impairment (≤ -1.5 SD below age- and education-adjusted norms on
the Controlled Word Association Test, COWAT), distance walked in 6 minutes (6MWT), self-reported disease damage
(Brief Index of Lupus Damage, BILD), disability (Short Valued Life Activities questionnaire, SVLA), fatigue (PROMIS Fatigue),
and depressive symptoms (Patient Health Questionnaire, PHQ-8). Longitudinal outcomes examined were hospitalization,
functional decline (SVLA score worsening ≥ 0.5 SD), and an increase in BILD ≥2 points at any point during the subsequent
3 years.

Results:Mean age was 48±14 years, SLE duration 19±11 years. The cohort was 90% female. Racial/ethnic representation
was 37% Asian, 10% Black, 23% Hispanic, and 30% White (non-overlapping categories). Prevalence of frailty varied by
measurement method: SLICC-FI, 45.9%; SPPB, 10.8%; FRAIL scale ≥3, 17.5%; FRAIL scale ≥2, 33.3%; PF40, 23.6%.
Agreement among frailty measures was weak to moderate, with highest agreement between FRAIL≥2 and PF40
(k = 0.63), SLICC-FI and FRAIL≥2 (k = 0.62), and SLICC-FI and PF40 (k = 0.50). FRAIL≥3 and PF40 were significantly asso-
ciated with all cross-sectional outcomes, FRAIL≥2 with all except hospitalization, SLICC-FI with all except cognitive impair-
ment, and SPPB with SVLA, PHQ, 6MWD, and fatigue (Table 1). SLICC-FI was significantly associated with all longitudinal
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outcomes, FRAIL≥2 with follow-up hospitalizations and SVLA decline, and PF40 with SVLA decline and BILD increase
(Table 2).

Conclusion: Agreement between measures of frailty in SLE is moderate at best. The SLICC-FI was a robust predictor of all
SLE cross-sectional and longitudinal outcomes examined in this study except cognitive impairment. The simple FRAIL≥2
performed almost as well. The PROMIS PF, which may already be incorporated into many studies or clinical workflows, also
performed well and may be used as a reasonable proxy for frailty. These data should inform selection of frailty measures for
future studies in SLE.

Disclosure: P. Katz: None; M. Dall’Era: Annexon Biosciences, 2, 5, AstraZeneca, 2, Aurinia, 2, Biogen, 2, GlaxoS-
mithKlein, 2, 5, Pfizer, 2; K. Barbour: None; K. Greenlund: None; C. Lanata: None; C. Gordon: AbbVie, 2, Alumis,
2, Amgen, 2, AstraZeneca, 2, Sanofi, 2, UCB Pharma, 2; L. Criswell: None; J. Yazdany: AstraZeneca, 2, 5, Aurinia,
5, Gilead, 5, Pfizer, 2.
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Background/Purpose: Many studies of cancer risk in SLE are limited by small sample size or use of administrative data,
which rely on billing code diagnoses instead of clinical data. We produced updated estimates cancer risk in the largest-ever
cohort of clinically confirmed incident SLE patients.

Methods: Adults with SLEwere enrolled (within 15months of diagnosis) into the SLICC Inception Cohort, across 32 centres.
Individuals were followed with annual assessments, where detailed data was collected on Disease Activity Index-2000
(SLEDAI-2K), lupus drugs in the past year, and documentation of cancer diagnoses (by the examining physician at yearly
intervals).

We performed univariate and multivariate Cox regression, with baseline demographics (age at SLE onset, race/ethnicity,
sex), and time-dependent variables for medications (antimalarials, biologics and other immunosuppressives, corticoste-
roids), smoking, and SLEDAI-2K. As well as cancer over-all, we evaluated risk factors for the most common cancer types.

Results: Of 1848 new-onset SLE patients enrolled between 1999-2011, 1675 had at least one follow-up; these were the
sample for the current analysis. End date was the first of death, last visit, or end of study interval for this analysis (June
21,2021). Baseline demographics are shown in Table 1.

Over 16493 years of follow-up (median follow up, 10 years) 72 cancers occurred (incidence 4. 4 events per 1,000 patient-
years). This included 16 breast cancers, 10 non-melanoma skin, 10 lung, 6 hematological, 6 prostate, 5 melanoma, 3 cervi-
cal, 3 renal, 3 head and neck, 3 thyroid, 2 gastric, 2 uterine, and one each rectal, sarcoma, thymoma. Adjusted and
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unadjusted hazard ratios (HR) are shown in Table 2. Multivariate analyses of all cancer types (analyzed together) suggested a
higher risk of cancer among patients of older age, males, and those who smoked more than 15 cigarettes a day.

In the multivariate analyses specifically for breast cancer, age at SLE diagnoses remained a risk factor, and antimalarials
were associated with a decreased risk. This effect of antimalarials was not clearly seen for any other cancer type. For non-
melanoma skin cancer, both age at SLE diagnosis and cyclophosphamide (albeit with a wide confidence interval) were asso-
ciated with risk. For hematologic cancers, older age was a risk factor in univariate analyses (hazard ratio, HR 1.06, 95% con-
fidence interval, CI 1.01 , 1.12) as was highest quartile of SLEDAI-2k (HR 10.3, 95% CI 1.31 , 81.7), but due to the low
number of hematologic cancers, multivariate estimates were less precise and confidence intervals included the null value
for all variables.

Conclusion: Our updated analyses of this large, international inception SLE cohort continues to illustrate how
different cancer types in SLE might be associated with specific risk factors. Additional follow-up is still needed to precisely
determine the potential effects of disease activity (particularly for hematologic malignancies) and medications on cancer risk
in SLE.

Table 1. Baseline characteristics of the SLE sample
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Table 2. Hazard Ratio (HR) for cancer in SLE (Cox regression analysis)
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Background/Purpose: Chronic glucocorticoid (GC) morbidity is rarely captured as a standardized clinical outcome in pedi-
atric rheumatic conditions. The pediatric glucocorticoid toxicity index (pGTI) (Brogan et al. 2022) is a new, pediatric-specific
tool to measure GC toxicity in research and clinical care. Common clinically important toxicities are organized into domains
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and weighted according to severity. We used the pGTI to quantify and identify risk factors for GC toxicity in children with
pediatric-onset systemic lupus erythematosus (pSLE) with or without lupus nephritis (LN).

Methods: We conducted a single-center cohort study of patients with pSLE, stratified by LN. We included patients with
rheumatology visits since January 2016 and ³6 months of systemic GC treatment and followed them through March 2023.
We scored change in GC toxicity using a modified version of the pGTI, including steroid toxicity items in 12/15 subdomains,
at visits every 6 months (+/-2) for up to 3 years. Glucose metabolism, dyslipidemia, and bone density domains could not be
assessed due to sparse data. Index date was the visit at which GC were initiated. Positive scores indicate new/worsening
toxicity and negative scores indicate improvement. We also calculated the Cumulative Worsening Score (CWS), an endpoint
of the pGTI representing a continuous summation of any GC toxicity accrued over time. Mixed effects linear regression was
used to estimate associations of baseline factors and GC exposure with CWS over time.
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Figure 1. Individual Cumulative Worsening Score (CWS) trajectories over three years of follow-up in pediatric SLE patients (A) with (n=48) and
(B) without nephritis (n=29). CWS is a continuous summation of any glucocorticoid (GC) toxicity accrued after the index visit. Each line represents
the score trajectory of an individual patient. Following discontinuation of GCs, if there was no GC use during subsequent visit intervals, then further
increase in toxicity could not be reliably attributed to GC use and did not contribute to the CWS.

Figure 2. Proportion of patients with pediatric SLE (stratified by presence of LN) with new or worsening toxicity for each pediatric glucocorticoid
toxicity subdomain at any time during follow-up.
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Results:We included 425 visits by 77 pSLE patients (median 6 visits/patient [IQR 5-7]), of which 48 had LN (Table 1). In both
groups, the most common toxicity was worsening blood pressure; this was more pervasive in the LN group (53% vs. 24% of
patients), which also exhibited greater damage (24% vs. 8% developed hypertensive emergency or posterior reversible
encephalopathy syndrome). Increased body mass index (BMI), sleep disturbance, and growth delay were also common.
Compared to LN patients, those without LN had similar or less frequent toxicity in every subdomain except for acne (Fig
2). Median CWS at month 12 was 15 (IQR [0-47]; N = 47) in the LN subgroup and 15 (IQR [0-67]; N = 22) in those without
LN. 46% of patients with LN and 34% without accrued new/worsening toxicity beyond 12 months (Fig 1).

Cumulative dose associated with greater CWS (1.5 unit increase in CWS for every 1000 mg higher cumulative prednisone
dose, 95% CI [0.03 – 2.8]), adjusted for time, but there was large between-subject variance. Of baseline factors in
Table 1, younger age of onset, need for initial treatment with rituximab, and baseline BMI >95th%ile were significantly asso-
ciated with higher CWS over time.

Conclusion: Patients with pSLE exhibit significant GC toxicity captured by the pGTI, particularly in blood pressure, BMI,
sleep, and growth subdomains. This cohort also demonstrated substantial between-subject variability in toxicity. We will fur-
ther assess the construct validity and feasibility of the pGTI in upcoming multicenter analyses. Standardized, pediatric-
specific assessment of GC toxicity may help facilitate reduction in GC-associated morbidity in children with SLE.

Disclosure: E. Zhang: None; S. Capponi: None; R. Scobell: None; G. Alonzi: None; M. Hlobik: None; E. Meidan:
None; M. Lo: None; O. Halyabar: None; M. Hazen: Aditum Bio, 2, Sobi, 2; E. Cohen: Cornerstone Research Group,
2, Presidio, 2; L. Henderson: Adaptive Biotechnologies, 2, 5, Bristol-Myers Squibb(BMS), 5, Pfizer, 2, Sobi, 1, 2, 5;
S. Case: None; M. Chang: None; A. Daga: None; J. Hausmann: Fresenius Kabi, 2, Novartis, 2; A. Bakhsh: None;
L. Kim: None; D. Ibanez: None; H. Wobma: None; F. Dedeoglu: UptoDate, 9; R. Sundel: None; P. Nigrovic: Apollo
Therapeutics, 2, Bristol-Myers Squibb(BMS), 2, 5, Exo Therapeutics, 2, Fresh Tracks Therapeutics, 2, Merck/MSD,
2, Novartis, 2, Pfizer, 2, 5, Qiagen, 2, Sobi, 2; K. Costenbader: Amgen, 2, 5, AstraZeneca, 5, Bristol-Myers
Squibb(BMS), 2, Cabaletta, 2, Eli Lilly, 2, Exagen Diagnostics, 5, Gilead, 5, GlaxoSmithKlein(GSK), 2, 5, Janssen, 2, 5;
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Background/Purpose: SLE has one of the highest 30-day hospital readmission rates among chronic conditions1. Frailty is
common2 and associated with hospitalization3 in SLE, but whether frailty is associated with worse outcomes after hospital
admission, including readmissions, is unknown. Our objective was to evaluate the association between frailty status and risk
of readmissions, inpatient mortality at readmissions, and cost of admission among patients with SLE.
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Methods: Using ICD-10 codes, we identified adults >18 years of age within the National Readmissions Database who had a
primary or secondary diagnosis of SLE and were hospitalized between January and June 2018. We excluded patients who
died during the index hospitalization, had an elective hospitalization, were transferred from another hospital, or were missing
length of stay (LOS) or total cost values. Using the validated claims-based Hospital Frailty Risk Score4, we categorized indi-
viduals as either frail (score≥5) or non-frail (score<5) at the time of index hospitalization. Age, sex, insurance type, household
income, Elixhauser Comorbidity Index (ECI), and LOS were extracted from the dataset. Primary outcome was readmission
rates following discharge from the index hospitalization. Secondary outcomes included inpatient mortality, and the eco-
nomic burden of hospitalizations. We compared baseline characteristics and primary and secondary outcomes between frail
and non-frail patients with SLE using descriptive statistics. We used Cox proportional hazard models to estimate the asso-
ciation between frailty and risk of readmissions, after adjustment for relevant covariates.

Table 1: Baseline Patient, Hospital, and Hospitalization Characteristics of Patients with SLE at Time of Index Admission by Frailty Status
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Results:We identified 39,738 patients with SLE admitted during the study period. Over a median follow-up of 9 months, frail
patients with SLE (n = 18,385, 46.3%) were older with Medicare/Medicaid coverage and had higher ECI scores and longer
LOS compared to non-frail patients with SLE (n = 21,353, 53.7%) (Table 1). Frail patients with SLE had more prolonged hos-
pitalizations defined by LOS > 7 days with higher costs per hospitalization. Readmission rates in frail patients with SLE were
significantly higher. At index hospitalization, frail patients had significantly higher inpatient mortality and fewer days-
to-readmission on average (Table 2). In multivariable Cox proportional hazard analysis, frailty was independently associated
with a 10% higher risk of readmission after adjustment for covariates (Table 3).

Conclusion: Among patients with SLE who were hospitalized, frailty is associated with more readmissions, higher mortality,
and greater economic burden of hospitalization as compared to non-frail SLE patients. Assessing frailty status may help risk
stratify patients with SLE at higher risk for readmission. Further research is needed to determine strategies to reduce frailty in
patients with SLE in order to decrease readmission rates and other adverse health outcomes.

Table 2: Longitudinal Hospitalization-Related Outcomes in Frail and Non-frail Patients with SLE

Table 3: Cox Proportional Hazard Analysis Evaluating Risk of Readmission by Frailty Risk Score.
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Background/Purpose: There is substantial evidence that the brain is targeted early in SLE, likely from disease inception.
Data from mouse models and human studies suggest that SLE-related pathogenic mechanisms contribute to brain injury
through blood brain barrier disruption, autoantibody and cytokine-mediated injury and microglial synaptic pruning (1). It is
unknown whether SLE-related brain abnormalities improve or persist during clinical disease remission. We used rs-fMRI to
identify a candidate SLE-related functional network (SLE-Net) and measure individual SLE-Net expression levels in SLE
and healthy control (HC) subjects.

Methods: rs-fMRI scans were obtained on 25 SLE and 14 HC enrolled in a prospective observational study. SLE subjects
were determined to be in clinical remission (SLE-R; n=9), defined as no disease activity and off all SLE medications except
Plaquenil for ≥3 years, or not in remission (SLE-NR).

Results: An automated algorithm, blind to group, was applied to rs-fMRI data. For independent components (IC) selection,
logistic regression analysis was applied to each of 1,000 bootstrap iterations, revealing three component patterns (IC4 [hip-
pocampus, parahippocampal gyrus, putamen, globus pallidus], IC20 [insula], and IC21 [motor, premotor cortex]), for which
the SLE and HC groups differed significantly based on their respective subject scores (p< 0.05). The IC weights (coeffi-
cients), 0.35, 0.63, and 0.7, respectively, were determined with a second bootstrap procedure to identify the combination

Figure 1. SLE-Net. A. SLE-Net identified in rs-fMRI scans from 25 SLE and 14 age- and gender-matched HC (p=0.001; Student t-test). SLE-Net
characterized by bilateral contributions from the hippocampus and parahippocampal gyrus, insula, putamen, globus pallidus, motor and premotor
cortex. B. SLE-Net expression levels (z-scored) for 9 SLE-R (filled triangles), 16 SLE-NR (open triangles), and 14 HC (open circles). SLE-Net
expression differed across groups (p<0.006; ANOVA), with abnormal increases in both SLE-R and SLE-NR (p<0.02; post-hoc tests).
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best discriminating SLE from HC. This resulted in a composite SLE-Net, for which the corresponding expression levels
accurately discriminated the two groups (P< 0.005; permutation test, 5,000 iterations) (Fig. 1A). Regions contributing to
SLE-Net were among the hypermetabolic regions previously identified in SLE with FDG PET (2). SLE-Net expression in indi-
vidual subjects (Fig. 1B) were elevated in SLE compared to HC (P=0.006). In an exploratory analysis, we used the same
approach to identify a candidate SLE-R-specific network (SLE-RNet). Despite the small n (9), a significant SLE-RNet was
identified that discriminated SLE-R from HC (p < 0.005; Student t-test). The topography of SLE-RNet was closely related
to that of SLE-Net (r=0.93, p< 0.001; voxel-wise correlation with SLE-Net).

Conclusion: In the absence of additional SLE-R subjects for validation, the SLE-NET is considered preliminary. However,
our data support the hypothesis that there may be ongoing brain dysfunction despite the appearance of clinical remission
and this may impact treatment considerations. 1. N. Kello, E. Anderson, B. Diamond, Cognitive Dysfunction in Systemic
Lupus Erythematosus: A Case for Initiating Trials. Arthritis Rheumatol 71, 1413-1425 (2019). 2. M. Mackay et al., Metabolic
and microstructural alterations in the SLE brain correlate with cognitive impairment. JCI Insight 4, (2019).

Disclosure: M. MacKay: None; a. vo: None; E. Anderson: None; C. Aranow: AstraZeneca, 2, Bristol-Myers
Squibb(BMS), 2, GlaxoSmithKlein(GSK), 2, 5, kezar Inc, 2; B. Diamond: Alpine, 12, DSMB, DBV, 2, 2, IMT, 2, Kyverna,
2, Nighthawk, 2, ONO, 2; D. Eidelberg: None.
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Background/Purpose: Avascular necrosis (AVN) can be a debilitating complication of autoimmune diseases and steroid
treatment, with a higher prevalence in systemic lupus erythematosus (SLE) (0.8-33%) compared to rheumatoid arthritis
(RA) (0.4%-12). AVN frequently leads to progressive joint destruction necessitating arthroplasty. Limited research exists on
trends following the introduction of newer steroid-sparing agents as well as sociodemographic and clinical factors associ-
ated with AVN. We aimed to analyze rates, trends, and characteristics associated with AVN and AVN-related joint arthro-
plasties among SLE and RA hospitalizations using the largest publicly available all-payer inpatient US database, the
National Inpatient Sample (NIS).

Methods: This cross-sectional study used NIS data (2000-2019) to identify hospitalized adults (≥18 years) with diagnoses
of SLE and RA, and those with concomitant AVN diagnoses using validated International Classification of Disease (ICD)
codes. AVN was further grouped into whether or not they had arthroplasties to examine trends. We compared SLE and
RA hospitalizations with and without AVN, and arthroplasties using STATA and the Joinpoint regression program to calcu-
late annual percent change (APC).
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Results: From 2000-2019, there were 3,295,384 SLE and 8,983,521 RA hospitalizations, among which 43,339 (1.3%) and
44,148 (0.5%) had concomitant AVN (herein referred to as SLE-AVN and RA-AVN, respectively; Table 1). Of the SLE-AVN
and RA-AVN, 16,941 (39%) and 25,509 (57%) underwent arthroplasties, respectively (Table 1, Figure 1). We observed an
uptrend in RA-AVN (APC: 1.10*), with a decrease in the proportions of arthroplasties (APC: -0.82*; Figure 2). In contrast,
there was an initial increase followed by a tendency to decline in SLE-AVN (APC 2000-2011: 1.96* APC 2011-2019
-2.05), with a decrease in the proportion of arthroplasties over time (APC -2.03*, Figure 2). Hospitalizations with AVN were
younger [SLE (mean age: 43 vs 52 without), RA (mean age: 60 vs 68 without)] and more often Black race [SLE (41% Black
with AVN, 26% without), RA (17% with AVN vs 10% without); Table 1]. SLE-AVN patients had higher rates of antiphospho-
lipid syndrome (5% vs 3%) and end-stage renal disease (11% vs 9%); RA-AVN patients had higher nicotine use (15% vs
12%) compared to those without AVN. Among SLE-AVN and RA-AVN, encounters with arthroplasty (Table 1) were less
likely to be Black (34% vs 46% in SLE-AVN and 13% vs 23% in RA-AVN) or have Medicaid coverage (15% vs 24% for
SLE-AVN, and 9% vs 15% for RA-AVN) or most comorbidities than those without.
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Avascular necrosis (AVN) and related arthroplasties per 100,000 hospitalized adults with systemic lupus erythematosus (SLE) and rheumatoid
arthritis (RA), National Inpatient Sample, 2000-2019. Green represents RA, orange represents SLE, arthroplasties are represented by lighter
shading.

Trends of avascular necrosis (AVN) and AVN-associated arthroplasties among hospitalized adults with systemic lupus erythematosus (SLE) and
rheumatoid arthritis (RA), National Inpatient Sample, 2000-2019. (a) The percentage of AVN among SLE hospitalizations shows an initial significant
uptrend (APC 1.96*) with a peak around 2011 (b) The percentage of AVN among RA hospitalizations shows a modest significant uptrend over time
(APC 1.10*), however, rates are lower compared to SLE-AVN. (c) AVN-related arthroplasties in both SLE-AVN (APC -2.03*) and (d) RA-AVN (APC
-0.82*) show a significant decline over time. The rate of change from 2000 to 2019 was calculated using Joinpoint regression software and
expressed as Annual Percent Change (APC). *Indicates significant difference at alpha = 0.05 level.
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Conclusion: We report an initial increasing trend of SLE-AVN followed by a tendency to decline, which may relate to newer
steroid-sparing therapies (i.e., Belimumab approval in 2011). There was an overall declining trend of AVN-associated arthro-
plasties in both SLE and RA. AVN hospitalizations were more likely to be younger and of the Black race. Yet, arthroplasty
was less likely in encounters with patients who were Black or had Medicaid coverage. Our data indicate potential healthcare
disparities that may influence surgical access. Further research should examine sociodemographic and treatment differ-
ences impacting AVN and arthroplasty rates.

Comparison of SLE and RA hospitalizations with and without diagnoses of AVN and with and without AVN-associated
arthroplasties (hip, knee, shoulder), National Inpatient Sample, 2000-2019 *SLE: systemic lupus erythematosus, RA:
rheumatoid arthritis, AVN: avascular necrosis, SEM: standard error of mean APS: Antiphospholipid syndrome ESRD:
End-stage renal disease IHD: Ischemic heart disease PVD: Peripheral vascular disease HF: Heart failure, CMP: cardio-
myopathy Differences in variables between groups are significant with p < 0.05 except for: SLE without AVN vs SLE
with AVN: hypertension; SLE-AVN without and with arthroplasty: sex, COPD, hyperlipidemia, alcohol-related disorders;
RA without AVN vs RA with AVN: sex, ESRD, alcohol-related disorders; RA-AVN without and with arthroplasty: sex,
hypertension, nicotine dependence
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune disease characterized by vascular damage, inflamma-
tion, and fibrosis of the skin and organs, with no approved disease modifying treatments. The available treatment options
are limited to systemic sclerosis-associated interstitial lung disease to slow the decline in lung function. Accordingly, there
remains a serious unmet medical need for safe and effective therapeutics for the SSc population. FT011, a G protein-
coupled receptor 68 (GPR68) proton sensing antagonist is being developed as a novel inhibitor of pro-fibrotic and inflamma-
tory pathways.

Methods: This was a Phase II, multi-center, randomized, double blind, placebo-controlled study of the pharmacokinetics,
pharmacodynamic effects, and safety, of oral FT011 in patients with diffuse SSc (dSSc). The study randomized 30 partici-
pants (n = 10/group) to placebo, FT011 200 mg or FT011 400 mg taken once daily (OD) for 12 weeks. ClinicalTrials.gov
Identifier: NCT04647890
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Results: Patients were a mean age of 51 years, white and the majority (73%) female. Treatment with FT011 400 mg OD for
12 weeks resulted in significant and clinically meaningful improvements in the American College of Rheumatology Combined
Response Index in Diffuse Cutaneous Systemic Sclerosis (ACR-CRISS) score and its composites.

By week 12, 60% of patients in the FT011 400 mg arm were classified as clinical responders with improvement in ACR-
CRISS (defined by predicted probability ≥0.60)1 vs 10.0% in the placebo arm (nominal p-value = 0.046). Median ACR-
CRISS score was 0.660 vs 0.015, FT011 400 mg vs placebo, respectively. The mean ACR-CRISS score was 0.542 in the
FT011 400 mg arm vs 0.131 in the placebo arm (nominal p-value = 0.019) (Figure 1).

FT011 also led to significant and clinically meaningful improvements across multiple efficacy measures including% predicted
Forced Vital Capacity (FVC), Scleroderma Health Assessment Questionnaire-Disability Index (SHAQ-DI) and physician global
assessments (Table 1).

Notes: CRISS: Composite Response Index in Diffuse Cutaneous Systemic Sclerosis. IQR: Interquartile Range. The CRISS score is ranged from
0.0 to 1.0 where higher scores indicate greater improvement. Symbol inside the box: Mean. Horizontal line inside the box: Median. Bottom and
top of box: 25th and 75th percentiles, respectively. Bottom and top whiskers: Extreme value within 1.5 IQR. Circle: individual participant’s value.

Notes: ǂ Positive value indicates improvement and # Negative value indicates improvement. A formal sample size calculation for efficacy endpoints
was not conducted for this study; the results are considered exploratory.
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50% of patients in the FT011 400 mg arm exceeded the % predicted FVC minimally important clinically difference (MICD)
(defined as a change of >3.3 - 5.3%)2 vs no patients in the placebo arm meeting these criteria. Furthermore, 60% of patients
in the FT011 400 mg arm met the MICD for SHAQ-DI (defined as a change of −0.13)3 vs 22% in the placebo arm.

Compared to placebo, FT011 demonstrated numerically larger improvements from baseline to week 12 for mRSS and
patient global assessment, however this was not significant.

FT011 was safe and well tolerated, with no differences in drug-related treatment-emergent adverse events between placebo
and active treatment groups. There were no serious adverse events reported, nor any adverse events resulting in study drug
interruption, withdrawal, or discontinuation.

Conclusion: These results demonstrate promising efficacy and safety data for FT011 OD after 12 weeks of treatment and
therefore warrants a confirmatory phase III study to assess its potential to improve this debilitating condition.
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3 Daste C, et al. Semin Arthritis Rheum. 2019 Feb;48(4):694-700.
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Background/Purpose: The SENSCIS trial enrolled patients with SSc-ILD without a requirement for them to have evidence
of recent progression. During the trial, nintedanib reduced the rate of decline in FVC (mL/year) versus placebo. The open-
label extension of the SENSCIS trial, SENSCIS-ON, assessed changes in FVC in patients treated with nintedanib over the
longer term. We assessed the trajectory of FVC decline in patients who received placebo in the SENSCIS trial and then nin-
tedanib in SENSCIS-ON.

Methods: In the SENSCIS trial, patients with SSc-ILD were randomized to receive nintedanib or placebo double-blind until
the last patient reached week 52 but for ≤100 weeks. Patients who completed the SENSCIS trial on treatment (nintedanib or
placebo) and attended a follow-up visit were eligible to enter SENSCIS-ON. The protocol allowed an off-treatment period
between SENSCIS and SENSCIS-ON of ≤12 weeks. We calculated the trajectory of FVC in patients who received placebo
in SENSCIS and initiated nintedanib in SENSCIS-ON. The baseline measurement in SENSCIS-ON was considered the
anchor measurement (time point 0) (Figure 1). FVC was measured at time points before the anchor measurement (when
patients were receiving placebo in SENSCIS or were off treatment between SENSCIS and SENSCIS-ON) and at time points
after the anchor measurement (when patients were receiving open-label nintedanib in SENSCIS-ON). Analyses were
descriptive and based on observed FVC values.

Figure 1. Method for pooling FVC data in SENSCIS and SENSCIS-ON

Figure 2. Trajectory of FVC in patients who received placebo in the SENSCIS trial followed by nintedanib in SENSCIS-ON
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Results: In total, 231 patients received placebo in SENSCIS and then nintedanib in SENSCIS-ON. In these patients, mean
(SD) FVC was 2593 (833) mL at baseline of SENSCIS and 2441 (833) mL at baseline of SENSCIS-ON. The mean decline
in FVC in the 52 weeks prior to baseline of SENSCIS-ON (when patients were receiving placebo in SENSCIS or were off
treatment) was −98.5 mL (Figure 2). The mean decline in FVC from baseline of SENSCIS-ON to week 52 of SENSCIS-ON
(when patients were receiving nintedanib) was −42.8 mL (Figure 2).

Conclusion: In patients who received placebo in the SENSCIS trial, the decline in FVC over 52 weeks was reduced by
approximately 57% following initiation of open-label nintedanib in SENSCIS-ON. These analyses illustrate the progressive
nature of SSc-ILD in the population enrolled in SENSCIS and the effectiveness of nintedanib on slowing the progression of
SSc-ILD.
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Background/Purpose: Interstitial lung disease in systemic sclerosis(SSc-ILD) is heterogeneous with limited therapeutic
options. Mycophenolate mofetil (MMF) is the most commonly used first line agent for SSc-ILD. Tacrolimus has shown prom-
ising efficacy in few small case series, and large cohorts of patients with non-SSC-ILD1,but has never been evaluated in the
setting of a clinical trial in scleroderma.
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Methods: In this single center open labelled, prospective, two-arm parallel group, randomized controlled pilot study (INSIST)
conducted between November 2021 to December 2022, patients with progressive ILD (FVC decline >10%) due to SSc,
aged between 18-65 years, disease duration < 10 years, without concomitant inflammatory myositis, with an FVC of
40-85%, and not having received active immunosuppression other than prednisolone < 10mg/day in the last 6 months were
randomized to receive either MMF (target dose 2gm/day) or tacrolimus ( Max dose-0.075 mg/kg/day; target trough levels-
4- 10ng/ml) for 24 weeks. The primary endpoint was the difference in change in FVC% at 24 weeks; secondary outcomes
included absolute change in FVC, skin scores, 6-minute walk distance, Mahler’s transitional dyspnea index, ACR-CRISS
and revised CRISS responses and adverse outcomes. (Trial Reg: CTRI/2021/11/037864)

Results: 25 out of 26 patients (13 in each group) completed 24 weeks follow up. Majority had Anti-Scl 70 positivity (73%)
and limited skin disease. At 24 weeks, the mean change in FVC was 4.4% (10.6) and 6.92%(8.4) in the MMF and tacrolimus
groups respectively (difference 2.52%, 95% CI (-10.3 to 5.18); p-0.500). All patients on tacrolimus and 85% of patients on
MMF had stabilization (ΔFVC% -5% TO 5%) or improvement (ΔFVC% >10%) in lung function. Secondary outcomes were
similar between two groups. Subgroup analyses stratified by ILD type, skin involvement at baseline, and early vs late SSc

Table 1: Primary and Secondary outcomes at 24 weeks

Figure 1: Changes in FVC% stratified by magnitude of change
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yielded similar results. The mean tacrolimus levels were 4.9 ng/ml(1.47) and the median dose needed to achieve these levels
was 4mg/d. No serious adverse events were noted in either group. Gastrointestinal disturbances was noted in 23% of
patients of mycophenolate and new onset hypertension, minor infection and diarrhea in 1 patient each in the tacrolimus
arm. Notably, tacrolimus did not result in renal dysfunction or renal crises.

Conclusion: Tacrolimus resulted in comparable improvement to MMF across primary and secondary outcome measures at
24 weeks with a favorable safety profile in patients with SSc ILD. Larger studies with longer follow up are needed to investi-
gate the role of calcineurin inhibitors in SSc.

Disclosure: S. Sharma: None; J. Mathew: None; C. Kopp: None; V. Dhir: None; S. Dhooria: None; A. Sinha: None;
S. Jain: None.
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University Hospital of Copenhagen, Hospital Bispebjerg, Copenhagen, Denmark, 15National Kapodistrian University of
Athens Medical School, Athens, Greece, 16Universita’ degli Studi di Milano, Milano, Italy, 17Centro Hospitalar Lisboa
Central, Lisbon, Portugal, 18Bordeaux University Hospital, Bordeaux, France, 19University of Leeds - Leeds Institute of
Rheumatic and Muskuloskeletal Medicine, Leeds, United Kingdom, 20Department of Rheumatology, Renji Hospital,
Shanghai Jiaotong University School of Medicine, Shanghai, China

Figure 2: FVC changes at individual level between baseline and week 24 in both groups
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Background/Purpose: Tocilizumab (TCZ), rituximab (RTX), mycophenolate mofetil (MMF), and cyclophosphamide (CYC)
are the immunosuppressants (IS) with the current best evidence for the treatment of systemic sclerosis-associated interstitial
lung disease (SSc-ILD)1-4. However, limited information is available from comparison studies, and these treatments have
often been tested in diverse populations. This study aimed to compare the effectiveness of TCZ, RTX, MMF, and CYC in
SSc-ILD patients from the EUSTAR database.

Methods: We included SSc patients from the EUSTAR database who fulfilled the following criteria: 1/ radiologically con-
firmed ILD; 2/ database record on the use of TCZ, RTX, MMF, or CYC; 3/ baseline and follow-up lung function associated
with the treatment period. The primary endpoint was the change of forced vital capacity (FVC) % predicted from baseline
to follow-up. Secondary endpoints included changes in diffusing capacity (DLCO) % predicted, modified Rodnan Skin Score
(mRSS), and categorical changes in lung function tests and mRSS. Missing data were processed using multiple imputations
with chained equations. Selection bias of the medications was reduced to a minimum using propensity score-based inverse
probability of treatment weighting (IPTW). For paired therapy comparisons, we used average treatment effects (ATE). Sub-
group analysis included previous IS use, background IS, and treatment duration (less than 18 months).

Results: 995 patients with 1050 treatment observations were included in this study. TCZ patients had more arthritis, higher
baseline FVC and DLCO, more reticular change in chest CT, and less ground glass opacity. RTX and CYC patients had more
elevations of C-reaction protein, and TCZ and RTX patients had higher baseline mRSS, more digital ulcers, and fewer IS
naive cases (Table 1).

The median follow-up time was 11 months (interquartile range: 8-14 months). After IPTW, the changes of FVC % predicted
were not significantly different between the four treatment arms by the Kruskal Wallis test (P=0.058, Figure 1). Among paired
comparisons, only the treatment difference between CYC vs. RTX was significant (mean difference of FVC % predicted,
2.29; 95% CI, 0.18-4.40; P=0.034, Table 2).

In the multivariate logistic regression, only CYC was associated with stable or improved FVC among the four agents. The
treatment differences in change of FVC% predicted among the four groups were not significant in patients with previous
IS, background IS, or treatment duration > 18 months. Interestingly, MMF showed better FVC responses in patients with
previous IS than in IS naive patients [Mean adjusted change of FVC % predicted (95% CI): 1.90 (0.36 to 3.45) vs. -0.04
(-1.35 to 1.26), P=0.047].

Conclusion: In this first large real-world observational study, the treatment effectiveness on FVC change of SSc-ILD patients
was not statistically different between TCZ, RTX, MMF, and CYC. CYC showed clinically marginal but statistically significantly
better effectiveness in some sub-analyses. Head-to-head randomized clinical trials on IS with longer follow-up are needed
for SSc-ILD.
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Table1. Patient parameters pre- and post-IPTW. IPTW, inverse probability of treatment weighting; CYC, cyclophosphamide; MMF, mycopheno-
late mofetil; RTX, rituximab; TCZ, tocilizumab; CRP, C-reaction protein; DU, digital ulcer; SRC, scleroderma renal crisis; ACA, anti-centromere anti-
body; ATA, anti-topoisomerase I antibody; ESR, erythrocyte sediment rate; LVEF, left ventricular ejection fraction; RHC, right heart catheter; PH,
pulmonary hypertension; FVC, forced vital capacity; DLCO, diffusing capacity of the lungs for carbon monoxide; HRCT, high-resolution computa-
tional tomography; GGO, ground-glass opacity; AZA, azathioprine; LEF, leflunomide; MTX, methotrexate.
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2, 5, Boehringer-Ingelheim, 2, 5, capella, 2, Chemomab, 2, GlaxoSmithKlein(GSK), 2, Janssen, 2, Mitsubishi-Tanabe,

Figure 1. Post IPTW accumulative probability of the change of FVC% predicted with the treatment of cyclophosphamide (CYC), mycophenolate
mofetil (MMF), rituximab (RTX), and tocilizumab (TCZ).

Table 2. Paired comparisons between the effectiveness of cyclophosphamide (CYC), mycophenolate mofetil (MMF), rituximab (RTX), and tocilizu-
mab (TCZ) in ΔFVC% predicted from the baseline to the one-year follow-up. Average treatment effects were used for paired comparisons
after IPTW.
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Background/Purpose: Lower gastrointestinal tract (GIT) complications are common in patients with systemic sclerosis
(SSc), associate with a high disease burden, and current treatment alternatives are limited. Patients with SSc have also an
altered intestinal microbiota composition. This provides a rational for the investigation of fecal microbiota transplantation
(FMT) in SSc patients with lower GIT symptoms. In this randomized mutlicenter double-blind clinical trial (RCT) we assessed
the safety and efficacy of a standardized intestinal microbiota infusion in SSc patients with lower GIT symptoms.

Methods: Patients with SSc and moderate to severe bloating and/or diarrhea assessed by the UCLA SCTC GIT score 2.0
were enrolled in a multicenter, double-blind, randomized, placebo-controlled phase 2 trial. Patients were randomized to
receive FMT with an intestinal infusion of a standardized fecal microbiota culture (ACHIM) or placebo at weeks 0 and 2. At
week 12, all patients received a FMT infusion and were followed in an open lable phase until week 20. The primary outcome
was change between baseline and week 12 in UCLA GIT score item diarrhea or bloating measured as the average marginal
effect (AME), depending on which was the worst symptom at baseline; evaluated separately for each patient. Comprehen-
sive predefined subgroup analyses were conducted. Secondary outcomes were safety and tolerability and total UCLA GIT
score. Other outcome measures included the change in UCLA GIT score from week 12 to week 20.

Results: A total of 65 patients were randomized to receive FMT or placebo. Baseline characteristics in the groups were
comparable (Table). There was no significant difference in the change in lower GIT symptoms from week 0 to week
12 between the groups (AME=0.17 (-0.12, 0.47), p=0.25) and no significant differences in any of the predefined subgroup
analyses (Figure 1A-C and 2). Similarly, no significant difference was observed in the total GIT score between the two groups
(AME=0.09 (-0.04, 0.23), p=0.17). Furthermore, during the open lable period, there was no statistical difference in change
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between the ACHIM and the placebo group (AME= -0.04 (-0.32, 0.23), p=0.077) shown in Figure 1D. Participants treated
with ACHIM, 16 (37%) and with placebo 19 (42%) experienced any side effects. These were in general mild and short-
lasting, with abdominal pain as the most frequent side effect present in 5 (15%) in ACHIM and 2 (6%) in placebo. Time to
resolved pain was 2days in both groups. One patient experienced an intramural perforation during gastroscopy and needed
IV antibiotics but fully recovered.

Table: Baseline characteristics of patients included in the randomized double-blimd placebo controlled ReSScue trial

Figure 1: Change in worst symptom GIT score between baseline and week 12. Panel A shows the marginal means of the adjusted changes in the
worst symptom GIT score over 12 weeks together with their standard errors for ACHIM and placebo groups as well as the adjusted between-
group difference estimated from the primary model. Panel B shows the box-plots of the predicted (adjusted) individual changes in worst symptom
GIT score over 12 weeks for both treatment groups given by the primary model. Panel C shows the mean change from baseline to 12 weeks in the
worst symptom GIT score. The bars indicate 95% confidence intervals. Panel D shows the mean change from baseline to 20 weeks in the worst
symptom GIT score. The bars indicate 95% confidence intervals

5179



Conclusion:We were unable to find indications that FMT improves lower GIT symptoms in SSc patients, but the treatment
was found to be safe.

Disclosure: A. Hoffmann-Vold: Arxx Therapeutics, 2, Boehringer-Ingelheim, 2, 5, 6, 12, Support for travel, Genentech,
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Pharma, 2, 5, 6, AbbVie, 2, 5, 6, Acceleron, 2, 5, 6, Alcimed, 2, 5, 6, Altavant Sciences, 2, 5, 6, Amgen, 2, 5, 6, AnaMar,
2, 5, 6, Arxx, 2, 5, 6, AstraZeneca, 2, 5, 6, Bayer, 2, 5, 6, Blade Therapeutics, 2, 5, 6, Boehringer Ingelheim, 2, 5, 6, Citus
AG, 12, Co-Founder, Corbus Pharmaceuticals, 2, 5, 6, CSL Behring, 2, 5, 6, Galapagos, 2, 5, 6, Galderma, 2, 5, 6, Glen-
mark, 2, 5, 6, Gossamer, 2, 5, 6, Horizon Therapeutics, 2, 5, 6, Janssen, 2, 5, 6, Kymera, 2, 5, 6, Lupin, 2, 5, 6, Meds-
cape, 2, 5, 6, Miltenyi Biotec, 2, 5, 6, Mitsubishi Tanabe, 2, 5, 6, MSD, 2, 5, 6, Novartis, 2, 5, 6, Patent issued “mir-29
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Figure 2: Pre-specified subgroup analyses of the change in the worst symptom GIT score from baseline to week 12 (primary endpoint) based on
baseline characteristics and concomitant medication.

5180



2, Bristol-Myers Squibb, 2, 5, CSL Behring, 2, Genentech, 2, Horizon Therapeutics, 2, 5, Janssen, 2, 6, Pfizer, 5, Prome-
theus, 2; E. Volkmann: Boehringer-Ingelheim, 2, 5, 6, CSL Behring, 2, GlaxoSmithKline, 2, Horizon, 5, Prometheus,
5, Roche, 2; O. Midtvedt: None; T. Midtvedt: ACHIM, 8, 10, 11; A. Dhainaut: None; A. Halse: None; G. Bakland:
UCB, 2; I. Olsen: None; M. Pesonen: None; O. Molberg: None.

Abstract Number: 2598

6 Months-follow up Data of Systemic Sclerosis Patients Treated with CD
19 Targeting CAR-T Cells

Christina Bergmann1, Fabian Müller2, Janina Auth3, Jule Taubmann4, Michael Aigner5, Dagmar Werner6, Andreas
Wirsching7, Johannes Knitza8, Hermina Györfi9, Jörg Distler10, Andreas Mackensen5 and Georg Schett11, 1Department of
Internal Medicine 3-Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-Nürnberg (FAU) and
University Hospital Erlangen, Erlangen, Germany, 2Friedrich Alexander Universität Erlangen-Nürnberg and
Universitätsklinikum Erlangen, Erlangen, Germany, 3University Hospital Erlangen, Medicine 3, Erlangen, Germany,
4Department of Internal Medicine 3, Rheumatology and Immunology, Universitätsklinikum Erlangen and Friedrich-
Alexander-Universität Erlangen Nürnberg, Erlangen, Germany, 5Department of Internal Medicine 5, Hematology and
Oncology, Universitätsklinikum Erlangen and Friedrich-Alexander-Universität Erlangen Nürnberg, Erlangen, Germany,
6FAU Erlangen-Nürnberg, Erlangen, Germany, 7University Hospital Erlangen, Department of Internal Medicine
3, Erlangen, Germany, 8Department of Internal Medicine 3 Rheumatology and Immunology, Friedrich-
Alexander-University Erlangen-Nürnberg, University Hospital Erlangen, Erlangen, Germany, 9Clinic for Rheumatology
University Hospital Düsseldorf, Medical Faculty of Heinrich Heine University, Düsseldorf, Germany; Hiller Research
Center, University Hospital Düsseldorf, Medical Faculty of Heinrich Heine University, Düsseldorf, Germany,
10Department of Internal Medicine 3 – Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-
Nürnberg (FAU) and University Hospital Erlangen, Erlangen, Germany; Deutsches Zentrum für Immuntherapie, Friedrich
Alexander University Erlangen-Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, 11Friedrich-Alexander-
Universität Erlangen-Nürnberg, Erlangen, Germany

SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Abstracts: Systemic Sclerosis & Related Disorders III: Clinical Trials
Session Type: Abstract Session
Session Time: 11:00AM–12:30PM

Background/Purpose: CD19-targeting CAR-T-cells showed remarkable improvements in autoimmune diseases including
refractory lupus erythematodes (1,2) and inflammatory myopathy (3). Moreover, first data of a patient with diffuse Systemic
Sclerosis (SSc) were recently reported (4). Here we present 6 months follow up data of the first three patients with severe dif-
fuse SSc who received CAR-T-cell treatment.

Methods: T-cells were acquired by peripheral blood apheresis and transfected with a lentiviral vector encoding a CAR
against CD19 (Miltenyi Biotec) using the CliniMacs Prodigy system (Miltenyi Biotec). Infusion of CAR-T-cells was performed
upon lymphodepletion with fludarabine (25 mg/m2 on days -5, -4, -3) and cyclophosphamide (1g/m2 on day -3, 50% dose
reduction in patient 3 due to renal insufficiency) as single infusion. Immunosuppression was stopped before CAR-T-cell infu-
sion. Outcomes were assessed before baseline and 6 months after CAR-T-cell infusion.

Results: Three SSc patients were treated with CAR-T-cells with a follow up of 6 months: patient 1 (male, baseline data:
60 yrs, disease duration 2 years (first non-Raynaud symptom), mRSS 24, myocardial- and lung fibrosis, anti
RNAP3-antibodies), patient 2: male, 37 yrs, mRSS 27, disease duration 1.5 yrs, lung- and myocardial fibrosis, digital ulcer-
ations (DU), anti-Scl70 antibodies) and patient 3 (female,38 yrs, disease duration 1.5 yrs, mRSS 32, scleroderma renal crisis,
DU, anti-Scl70 antibodies). All patients had failed state of the art SSc treatments. The CAR-T-cell procedure was well toler-
ated: Patient 1 developed mild CRS (grade I; fever) and an episode of respiratory tract infection three months after CAR-T
infusion, treated outpatient with antibiotics. B-cells were completely absent in peripheral blood within 7 days after CAR-T
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cells administration in all patients. ANA titres were reduced by 10-fold in patients 2 and 3, patient 1 converted to negative
ANA status within 3 months and anti-RNAP III antibodies turned negative. mRSS improved in all three patients until six-
months follow up (median 6 points (5-7)). 2 patients suffered from multiple digital ulcerations despite bosentan- treatment
before CAR-T cells, which were no longer detectable on follow up. All patients reported improvement of hand function
(median reduction of Cochin Hand function scale of 8 points (8-20). Improvement of HAQ-DI ranged from 0.5 to 1.38 points
and of EUSTAR activity from 3.62 to 4.37 points. Lung function parameters remained stable in patients 1 and 3 and
improved in patient 2 (FVC increase by 390 ml (8%)). Myocardial 68Ga-FAPI-04-uptake declined in patients 1 and 2 by
30% and 35% respectively. B-cells recurred after 84 days in patient 1 and 2 without signs of disease activity.

Conclusion: These data on the first three SSc patients receiving CD19 CAR-T cell treatment show that the procedure is well
tolerated and can lead to stabilization of SSc disease activity without additional immunosuppression on 6 months follow up.

Disclosure: C. Bergmann: Boehringer-Ingelheim, 2, 5, Janssen, 2; F. Müller: AbbVie, 6, AstraZeneca, 1, 5, 6, Bristol
Myers Squibb, 1, 6, Janssen, 6, KITE, 1, 6, Miltenyi Biomedicine, 1, 6, Novartis, 1, 6, Sobi, 6; J. Auth: None;
J. Taubmann: None; M. Aigner: Kosmas Therapuetics, 8, Kyverna, 5, Miltenyi Biomedicine, 2, 7, Miltenyi Biotec, 6;
D. Werner: None; A. Wirsching: None; J. Knitza: None; H. Györfi: Boehringer-Ingelheim, 6; J. Distler: None;
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Background/Purpose: Giant cell arteritis (GCA) is a vasculitis in which Th17 cells have been identified in excess in lesions
and in the blood of patients. While the efficacy of secukinumab has recently been reported in a phase II study, the role of
interleukin-17 (IL-17) in the pathophysiology of GCA is not clearly understood. The aim of this study was to investigate the
role of IL-17 in the pathogenesis of GCA.

Methods: Vascular myofibroblasts (MFs) were obtained from cultures of healthy arteries in MATRIGEL as previously
described. After 3-6 doubling passages, MFs were treated with IL-17 (50 ng/mL), interferon-gamma (IFN-γ, 50 ng/mL),
secukinumab (20 μg/mL) or the association of IL-17 and IFN- γ or IL-17 and secukinumab for 24 hours. mRNA expression
was analyzed by RNA sequencing and RT-PCR. Proliferation was analyzed by impedancemetry and migration was
assessed by scratch-wound healing assays. Fresh fragments of temporal artery biopsies (TAB) were prospectively
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collected, cut in 1-mm sections and cultured for 5 days in MATRIGEL®, as previously described, in the presence of IL-17,
secukinumab or IgG control. Then, arterial sections were collected, homogenized and analyzed by RT-PCR.

Results: The transcriptome of MFs was dramatically modified when IL-17 was added to the culture, with increased expres-
sion of genes involved in vascular inflammation (CCL2, IL6), NFkB pathway activation (TNFAIP6, TNFAIP3), leukocyte adhe-
sion (ICAM1), complement activation (C3, C4A) and MF proliferation (FGF2) (Figure 1). These changes were reversed in the
presence of secukinumab (Figure 1).

RT-PCR analysis of 8 MF lines showed that in the presence of IL-17, the mRNA expression of the genes encoding for IL1-β,
IL-6, IL-12p35, VEGF-A, GM-CSF, CCL2 and CCL20 was increased (P < 0.01). There was no significant effect on the
mRNA expression of IL-23p19, IL-12p40, collagen alpha chains 1 and 3, PDGFA, PDGFB, CXCL9 or CXCL10. The addition

Figure 1: transcriptomic analysis (RNA sequencing) of MF cultivated during 24 hours with IL-17, secukinumab (SCK), IL-17 and SCK or IgG
control.
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of IFN-γ to the culture increased the expression level of chains of the IL-17 receptor (IL17RA and IL17RC), creating a syner-
gistic effect in the presence of IFN-γ and IL-17, thus resulting in a sharp rise in the expression of genes encoding for IL-1β,
IL-6, IL-12p35, GM-CSF, VEGF-A, CCL2 and CCL20.

The study of MF migration and proliferation revealed that IL-17 had no direct effect on these MF functions.

Ex-vivo cultures of TAB revealed that treatment with IL-17 increased the expression of mRNA encoding for IL-6, VEGF-A,
GM-CSF, CCL2 and CCL20 in negative TAB (n=8; P< 0.05) whereas treatment with secukinumab decreased the expres-
sion of mRNA encoding for IL-6 and CCL20 in positive TAB (n=12; P < 0.05).

Conclusion: IL-17 increases vascular inflammation and has a direct effect on MF synergistically with IFN-γ, which increases
the production of pro-inflammatory cytokines (IL-1B, IL-6, GM-CSF), chemokines leading to the recruitment of T cells
(CCL20) and monocytes (CCL2), and growth factors involved in neoangiogenesis (VEGF). In contrast, IL-17 does not appear
to have a direct effect on MF proliferation and migration. These data explain why blocking the IL-17 signaling pathway could
be useful in the treatment of GCA.

Disclosure: h. Greigert: None; a. ramon: None; c. Richard: None; c. cladière: None;M. CIUDAD: None; c. creuzot-
garcher: None; l. martin: None; S. AUDIA: None; r. boidot: None;B. Bonnotte: None;M. Samson: ARGENX, 2, Boeh-
ringer-Ingelheim, 2, CHUGAI, 2, CSL Vifor, 2, GlaxoSmithKlein(GSK), 2, NOVARTIS, 2, 5.
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Background/Purpose: Giant cell arteritis (GCA) is an age-related vasculitis of large and medium vessels. Prior population
studies have identified an association between GCA and hematologic malignancy (HM). Clonal hematopoiesis describes
the age-related expansion of blood cells carrying somatic mutations that drive development of HM, most frequently in the
epigenetic modifiers DNMT3A, TET2, and ASXL1. When the variant allele fraction (VAF) is ≥ 0.02, the terms clonal hemato-
poiesis of indeterminant potential (CHIP) and clonal cytopenia of uncertain significance (CCUS) are used to refer to patients
without and with unexplained cytopenia, respectively. Individuals with CHIP/CCUS, especially mutated in TET2, develop
many other age-related inflammatory-spectrum disorders including ischemic cardiovascular disease, non-alcoholic fatty
liver disease, and gout. How the presence of CHIP, CCUS, or specific somatic mutation genotypes may influence the devel-
opmental and/or clinical outcomes in GCA is not well understood.

Methods: We analyzed sequenced exomes of 470960 UK Biobank participants for the presence of CH and used multivar-
iable Cox regression to associate the presence of CHIP, CCUS, and the top three mutated genes with incident GCA. We
then performed CH-panel targeted sequencing of DNA from blood samples from 114 patients with GCA recruited from a
large academic health system who had a positive temporal artery biopsy, positive imaging, or met 1990 ACR classification
criteria for clinical diagnosis GCA, of which 99%met 2022 ACR/EULAR classification criteria post-hoc. Abstraction of clinical
data from the electronic medical record was performed to test association of TET2 with development of GCA-associated
vision loss and to determine HM outcomes.
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Results: We identified 779 UKB participants with incident GCA, of which 11.8% had CHIP/CCUS. CHIP/CCUS had a
1.48-fold increase in risk of incident GCA compared to UKB participants without CH. GCA risk was highest among individ-
uals with CCUS (HR 2.98, p =0.0018) and with TET2-mutated CHIP/CCUS (HR 2.02, p =0.0012). Within the institutional
GCA cohort, somatic mutations were detected in 27.2%, most commonly in DNMT3A (41.9%) and TET2 35.5%). TET2-
mutated GCA was associated with vision loss (n = 4, OR 4.33, p = 0.047) (Figure 1). Overall, adverse outcomes (vision loss
or incident HM) were associated with clones with larger VAF (median VAF 0.161 vs 0.049, p = 0.004). Cytopenia was com-
mon before and after GCA diagnosis, but few individuals underwent diagnostic evaluation for HM (7.2%) with abnormalities
detected in most cases (87.5%). Compared to diagnosis of GCA, we observed prevalent HM in individuals with TET2 (n =2)
and ASXL1 mutations (n=1) and incident HM only among individuals with TP53-mutant CH (n=2) (Figure 1).

Conclusion: CH increases risk for development of GCA in a genotype-specific fashion, with greatest risk being conferred by
the presence of mutations in TET2. TET2mutations likewise increase the risk of GCA-associated vision loss. Features asso-
ciated in large population studies with increased risk of HM, namely CCUS and larger clone size, were also associated with
increased development of GCA and adverse outcomes, respectively.

Abstract Number: 2601

Identification of Giant Cell Arteritis Using Plasma Proteome Profiles
Integrated with Machine Learning

kevin cunningham1, Jaeyun Sung2, Benjamin Hur2, VINOD GUPTA2, Matthew Koster2, Cornelia M. Weyand3, David
Cuthbertson4, Nader Khalidi5, Curry Koening6, Carol Langford7, Carol McAlear8, Paul Monach9, Larry Moreland10,
Christian Pagnoux11, Rennie Rhee8, Philip Seo12, Peter Merkel8 and Kenneth Warrington2, 1University of Minnesota,
Minneapolis, MN, 2Mayo Clinic, Rochester, MN, 3Mayo Clinic School of Medicine and Stanford University, Rochester, MN,
4University of South Florida, Tampa, FL, 5McMaster University, Hamilton, ON, Canada, 6University of Texas Dell Medical
School, Austin, TX, 7Cleveland Clinic, Cleveland, OH, 8University of Pennsylvania, Philadelphia, PA, 9VA Boston Healthcare
System, Boston, MA, 10University of Colorado, Denver, CO, 11Mount Sinai Hospital, Toronto, ON, Canada, 12Johns
Hopkins University, Baltimore, MD

Figure 1: Co-mutation plot of adverse outcomes of hematologic malignancy and vision loss in individuals with GCA and CH. Each column repre-
sents one individual. Rows show mutated genes, color coded by number of mutations, and the maximum variant allele frequency (VAF) of largest
mutation.
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Background/Purpose: The availability of diagnostic laboratory tests and specific biomarkers of disease activity for giant cell
arteritis (GCA) remains an area of unmet need. The purpose of this study was to utilize a high-throughput screening array to
identify plasma proteins that 1) differentiate patients with GCA from controls; and 2) associate with disease activity in GCA.

Methods: This study included patients with GCA (n = 30) from a multi-institutional prospective longitudinal cohort study and
30 age-/sex-/race-matched healthy controls (Figure 1). Most patients with GCA were taking glucocorticoids at the time of
sample collection (Figure 1). Plasma samples were collected from patients with GCA at two separate visits: 1) during active
disease; and 2) during inactive disease. An aptamer-based, multiplex microarray platform (SomaScan® Assay, SomaLogic)
measured semi-quantitative abundances of 7,289 proteins in relative fluorescence units (RFUs). Linear regression models
identified differentially-abundant proteins between patients with GCA (at active or inactive disease state) compared with con-
trols while adjusting for potential confounders (P < 0.01). Gene Ontology (GO) Biological Processes identified enriched func-
tional categories of the differentially-abundant proteins. Proteins associated with disease activity (Physician Global
Assessment, PGA) in patients with active GCA were also identified. A random forest model was trained on plasma pro-
teomes to develop a classifier that distinguishes GCA (active or inactive state) from controls.

Figure 1. Study design overview. Plasma samples were collected from 30 patients with GCA and 30 healthy controls. For each patient with GCA,
one sample was collected at a time of active disease (physician global assessment [PGA] > 0) and another at a time of inactive disease (PGA = 0).
Proteome profiling was performed on all samples using an aptamer-based, multiplex microarray platform. Proteins were compared between
patients with GCA and controls to identify differentially-abundant proteins and enriched biological functions. The confounding factors adjusted
for during linear regression modeling were age, sex, smoking status, and use of prednisone, aspirin, and methotrexate. A machine learning tech-
nique (random forests) was trained on the plasma proteome profiles to build a classifier that distinguishes between GCA and controls.
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Results: 509 and 618 differentially-abundant proteins were identified between active GCA compared with healthy controls
(Figure 2A) and inactive GCA compared with controls (Figure 2B), respectively. Among these, 100 and 159 proteins had
significantly higher abundances in active GCA and inactive GCA, respectively. The observed enriched biological processes
are shown in Figure 2C: ’Regulation of protein metabolic process’ and immune-related processes were the most highly

Figure 2. Differences in plasma proteins between patients with GCA and healthy controls form the basis of a novel machine learning approach for
identifying GCA. Plasma proteins found to have significantly higher (A) or lower (B) relative fluorescence unit (RFU) abundances in active GCA and
inactive GCA compared with controls (P-value of the corresponding regression coefficient < 0.01). The intersection of the Venn diagram indicates
proteins having higher (or lower) RFUs in both disease states. (C) Top 5 enriched (i.e., statistically over-represented) GO Biological Processes from
proteins higher in active GCA and inactive GCA compared with controls. Enriched GO terms are rank-ordered in descending order based on mod-
ified one-tailed Fisher’s exact test P-values. (D) A total of 31 proteins were significantly associated with physician’s global assessment (PGA) in
active GCA (P-value < 0.05 and jSpearman’s rhoj > 0.4): 4 and 27 proteins had positive and negative correlations with PGA, respectively.
(E) Random forest classifiers could differentiate patients with GCA from controls with high accuracy (> 98%) in 5-fold cross-validation.
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enriched functions of plasma proteins found higher in active GCA. Interestingly, processes involving apoptosis, nucleotide
metabolism, and EGFR, ErbB, and neurotrophin signaling were also significantly enriched. A paired analysis between active
and inactive visits found 219 differentially abundant proteins. In addition, 31 proteins were found to be associated with dis-
ease activity (PGA) in patients with active GCA (Figure 2D). A random forest classifier correctly predicted active GCA
vs. controls with an accuracy of 98.3% (sensitivity: 100%; specificity: 96.7%) in 5-fold cross-validation (Figure 2E). Similarly,
in the case of inactive GCA vs. controls, a random forest classifier distinguished these two phenotypes at 98.3% accuracy
(sensitivity: 96.7%; specificity: 100%).

Conclusion: Plasma proteome profiling in two different disease states of GCA produced highly accurate classification for
distinguishing active and inactive disease states from controls. These results demonstrate the strong potential of integrating
plasma proteomes with machine learning for future approaches to identify GCA. Future studies should include validating
these findings in a larger independent cohort.

Disclosure: k. cunningham: None; J. Sung: None; B. Hur: None; V. GUPTA: None; M. Koster: None; C. Weyand:
AbbVie/Abbott, 1, Bristol-Myers Squibb(BMS), 1, Gilead, 1; D. Cuthbertson: None; N. Khalidi: AbbVie/Abbott, 5, Bris-
tol-Myers Squibb(BMS), 5, GlaxoSmithKlein(GSK), 1, Otsuka, 1, 6, Roche, 1, 6; C. Koening: Amgen, 1; C. Langford:
AbbVie, 12, Non-paid consultant, AstraZeneca, 5, 12, Non-paid consultant, Bristol-Myers Squibb(BMS), 5, 12, Non-
paid consultant, GlaxoSmithKlein(GSK), 5; C. McAlear: None; P. Monach: Genentech, 12, Lecture with honorarium,
HI-Bio, 2; L. Moreland: Boehringer-Ingelheim, 12, member of independent Data Safety Monitoring Board, Celltrion,
12, member of independent Data Safety Monitoring Board; C. Pagnoux: AstraZeneca, 1, 2, 6, GlaxoSmithKlein(GSK),
1, 6, Otsuka, 1, 2, 5, 6, Pfizer, 5, Roche, 2; R. Rhee: None; P. Seo: Amgen, 1, Janssen, 1; P. Merkel: AbbVie/Abbott,
5, Amgen, 2, 5, ArGenx, 2, AstraZeneca, 2, 5, Boehringer-Ingelheim, 2, 5, Bristol-Myers Squibb(BMS), 2, 5, Cabaletta,
2, CSL Behring, 2, Eicos, 5, Electra, 5, Genentech, 5, GlaxoSmithKlein(GSK), 2, 5, HiBio, 2, InflaRx, 2, 5, Janssen,
2, Jubilant, 2, Kyverna, 2, 11, MiroBio, 2, Neutrolis, 5, Novartis, 2, NS Pharma, 2, Q32, 2, Regeneron, 2, Sanofi, 2, Spar-
row, 2, Takeda, 2, 5, UpToDate, 9, Visterra, 2; K. Warrington: Bristol-Myers Squibb(BMS), 5, Chemocentryx, 1, 6, Eli
Lilly, 5, kiniksa, 5.
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Background/Purpose: Corticosteroids (CS) remain the mainstay of giant cell arteritis (GCA) therapy. Between �30-70%
patients relapse following CS taper and are consequently at risk of high toxicity due to prolonged CS exposure. Predictors
of CS treatment response would enable a stratified approach to management but have yet to be established. Existing
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mechanistic GCA research has mostly focussed upon a putative role for CD4+ T cells in treatment non-response, however,
GCA is characterised by a more expansive immune landscape. This study is the first to comprehensively characterise the
spatial immunobiology of GCA and associate this with CS treatment response.

Methods: Archival formalin-fixed paraffin-embedded (FFPE) GCA temporal artery biopsies (TAB) from patients who fulfilled
ACR GCA criteria were linked to their clinical record and sub-grouped according to those who fulfilled the EULAR definition
for sustained remission (SR) at 1 year (n=6) and those who did not (non-response; NR, n=6). Non-GCA TAB (n=4) were
included as controls. Tissue sections were analysed for the whole transcriptome atlas on the Nanostring GeoMx Digital Spa-
tial Profiler. Specific topographic areas of interest (AOI) were defined by immunofluorescence in the adventitia, media, and
intima layers within which CD45+ (leukocytes), CD68+ (macrophages and giant cells; Mφ and GCs), CD31+ (endothelial
cells), and CD45-CD68-CD31- (stroma). Several bioinformatic tools were used to determine transcriptomic differences,
including GeoMx NGS pipeline, DESeq2 package, Searchlight2 software, Gene Set Enrichment Analysis (GSEA), and
CIBERSORT. The results informed a 28-plex antibody panel for spatial phenotypic cell analysis, which was applied to sec-
tions sourced from corresponding TABs using a PhenoCycler System (CODEX).

Results: Spatial transcriptomic analysis identified 2,275 differentially expressed genes between GCA and controls. The
most significantly upregulated genes were immunoglobulin genes and genes associated with pathological Mφ. GCA SR
cases had greater CD45+ and CD68+ infiltrates towards the intima layer than NR cases. Differential expression signature
analysis showed fundamental differences among CD68+ adventitial/media Mφ, intima Mφ, and GCs. Deconvolution analysis
indicated a mix of monocyte, M1 and M2 Mφ in the adventitial transcriptomic signature, while a mainly M0 undifferentiated
phenotype was observed in intima Mφ and GCs. Notably, SR cases expressed an increased plasma cell molecular signature
when compared to NR cases, both in adventitial CD45+ AOI and stroma. In contrast, NR adventitial CD45+ AOI demon-
strated a pronounced CD4+ T cell signature associated with INFγ response and other inflammatory pathways, including
TNF and IL-6 signalling. CODEX imaging analysis revealed clear and abundant CD138+CD38+ plasma cells in the adventitia
layer, which were visible in 6/6 of SR cases and only 1/5 of NR case.

Conclusion: Spatial analysis of GCA TAB tissue collected at diagnosis revealed strong plasma cell and pathological Mφ sig-
natures that correlated with CS treatment response at 1 year. In contrast, CS treatment non-response was characterised by
a CD4+ T cell signature.

Disclosure: C. Ansalone: None; S. McAllister: None; E. Pickerill: Eli Lilly, 3, 11; L. Zhang: Eli Lilly, 3; A. Peacock:
None; D. McGovern: None; H. Leslie: None; V. Kellior: None; E. Qian: None; D. Gemperline: Eli Lilly, 3, 11;
A. Virlan: None; S. Wright: None; P. Cauchi: None; T. Beckman: None; L. Hutton: None; J. Cole: None; I. Wulur:
Eli Lilly, 3, 11; R. Benschop: Eli Lilly, 3; N. Jamieson: Galvani, 1; C. Goodyear: Abbvie, 6, AstraZeneca, 2, 5, Bristol-
Myers Squibb(BMS), 2, 5, Celgene, 5, Eli Lilly, 5, Galvani, 2, 5, GlaxoSmithKlein(GSK), 5, Istesso, 5, Janssen, 5, MedAn-
nex, 2, 5, Medincell, 2, MiroBio, 5, Revolo, 5, UCB, 5, 6; N. Basu: AbbVie/Abbott, 2, 6, Eli Lilly, 2, 5, 6, Galapagos, 2, 5,
GlaxoSmithKlein(GSK), 2, 5, Pfizer, 5, Roche, 6, Vifor, 2, 5, 6.
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Background/Purpose: Giant cell arteritis (GCA) is a large vessel vasculitis in adults that commonly involves the aorta and
branching arteries, resulting in multiple symptoms including vision loss. IL-6 has been identified as key to GCA pathogenesis,
and treatment with IL6 receptor (IL-6R) antibody, tocilizumab, induces steroid-free disease remission in many patients with
GCA. Not all patients with GCA have favorable clinical response to tocilizumab. A relatively common SNP in IL-6R,
Asp358Ala, results in increased solubilization of the IL-6R that then binds the ubiquitous IL-6 co-receptor, gp130, leading
to more pro-inflammatory soluble IL-6 signaling, known as trans signaling. This contrasts with classical membrane bound
IL-6R signaling, found on hepatocytes and lymphocytes, that results in anti-inflammatory effects and release of C-reactive
protein. We hypothesized that the Asp358Ala IL-6R variant in patients with GCA impact IL-6 mediated T cell activity and
response to tocilizumab.

Methods: Samples and clinical data were obtained from patients who met the 2022 ACR/EULAR Classification Criteria for
GCA. Genetic sequencing was completed to identify GCA patients with the Asp358Ala variant. Serum from patients was
used to quantitate serum soluble IL-6R levels by ELISA. Peripheral blood mononuclear cells (PBMCs) evaluated for

Figure 1. A) Serum samples from GCA patients were measured by ELISA for soluble IL-6R levels. sIL-6R levels from patients with the Asp358Ala
variant (homozygous and heterozygous) were compared to those without the variant. B) PBMCs were analyzed by flow cytometry for gp130
expression on different T cell subsets. C) PBMCs were stimulated with IL-6 (100ng/ml) for 15mins and then analyzed for STAT3 phosphorylation.
C) PBMCs from patients with GCA were stimulated with 50ng/ml of IL-6 and costimulatory molecules (CD3, CD28, anti-IL4, and anti-IFNy) for
3 days and then re-stimulated with PMA/Ionomycin.
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expression of IL-6R and its co-receptor, gp130, using flow cytometry. The same PBMCs were stimulated ex vivo with IL-6
and evaluated for downstream targets of IL-6, STAT3 phosphorylation and IL-17A expression, also using flow cytometry.
Clinical symptoms, laboratory values, and response to tocilizumab was identified by chart review. Active disease was
defined by clinical signs and symptoms.

Results: Patients with GCA and the Asp358Ala IL-6R variant had increased serum soluble IL-6 receptor levels (Fig 1A) as
well as higher lymphocyte expression of surface gp130 (Fig 1B). When stimulated ex vivo with IL-6, CD4+ T cells in patients
with Asp358Ala had increased STAT3 phosphorylation and IL17A expression (Fig 1C and 1D). Similar associations were not
seen in other leukocyte subsets or in CD4+ T cells from healthy controls by variant status. Clinically, patients with the
Asp358Ala SNP had a higher likelihood of treatment failure to tocilizumab (Fig 2A), lower CRP values at diagnosis (Fig 2B),
and a higher rate of relapse (Fig 2C).

Conclusion: The Asp358Ala IL6R variant may result in increased pro-inflammatory trans IL-6 signaling via increased soluble
IL-6R and surface gp130 expression, leading to more robust STAT3 phosphorylation and IL-17A production in T cells. IL-6R
inhibition via tocilizumab in patients with the Asp358Ala variant may be insufficient to achieve disease control. This variant
may be a useful biomarker to predict treatment response to tocilizumab and to identify patients who may respond more
favorably to alternative therapeutic approaches.

Disclosure: C. Redmond: None; R. Zorc: None; M. Sylvester: None; C. Rankin: None; R. Kuan: Colgate-Palmolive
Company, 5; K. Wells: None; L. Dai: None; K. Quinn: None; M. Gadina: None; P. Grayson: None.

Figure 2. Clinical characteristics of a prospective observational cohort of patients with GCA. A) Tocilizumab non-response was identified as clinical
signs or symptoms of active disease following treatment with tocilizumab. Response and non-response was compared between GCA patients
with and without the IL6-R variant (Asp358Ala) B) CRP at time of diagnosis was compared between GCA patients with and without the IL6-R var-
iant (Asp358Ala), normal range was determined by clinical laboratory standards. 3) Prospective chart review as conducted to identify clinical char-
acteristics and complications commonly associated with GCA, before, during, or after treatment with tocilizumab.
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Background/Purpose: Takayasu’s arteritis (TAK) is characterized by persistent vascular inflammation involving aorta and
its main branches, which is an important prosenescent factor that in turn amplifies local inflammation via senescence-
associated secretory phenotype (SASP). In this study, we aimed to explore the pathogenic role of vascular smooth muscle
cells (VSMCs) senescence and the relevant prosenescent pathway in TAK.

Figure 1. Premature VSMCs senescence in TAK patients and its association with disease parameters
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Methods: Cellular senescence markers were tested in vascular samples from patients with TAK using immunofluorescence,
western blot and SA-β-gal staining. The key prosenescent inflammatory cytokine and its downstream intracellular events
were investigated in a series of in-vitro and ex-vivo experiments including coculture experiments, RNA-Seq, gene knock-
down, mitochondrial assays, co-immunoprecipitation, and tissue culture.

Figure 2. Prosenescent effects and senescence-associated mitochodrial dysfunctions driven by TAK inflammatory milieu via IL-6 signaling
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Figure 3. IL-6-induced prosenescent noncanonical mitochondrial-localized phosphorylated STAT3 (Tyr705) interact with MFN2 and prevented it
from proteasomal degradation in VSMCs, resulting mitochondrial elongation in VSMCs. Coculture with senescent VSMCs lead to an
immunosenescence-like and cytotoxic phenotype switch in cocultured TAK PBMCs. MitoCur-1 or MFI8 treatment ameliorates VSMCs senes-
cence in ex vivo-cultured arteries from TAK patients.
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Results: The features of premature VSMCs senescence, including upregulated p16 expression, more intense SA-β-gal
staining, and SASP consisting of increased interleukin-6 (IL-6) and IL-8 expression, were detected in TAK patients, com-
pared with age- and sex-matched control subjects (Figure 1). Treatment with conditioned medium of peripheral blood
mononuclear cell (PBMC) from patients (TAK-PBMC CM) and coculture with TAK-PBMC exerted similar prosenescent
effects on VSMCs via IL-6 signaling. RNA-Seq suggested that cellular senescence and IL-6-STAT3 pathway were upregu-
lated, while oxidative phosphorylation pathway was downregulated in TAK-PBMC CM-treated VSMCs. TAK-PBMC CM
treatment induced multiple senescence-associated mitochondrial dysfunctions that can be significantly improved by IL-6
receptor knockdown (Figure 2). IL-6-induced noncanonical mitochondrial localization of phosphorylated STAT3 (Tyr705)
prevented mitofusin 2 (MFN2) from proteasomal degradation, and subsequently promoted mitochondrial elongation and
cellular senescence in VSMCs. In addition, coculture with MFN2 activator MASM7-induced senescent VSMCs led to an
immunosenescence-like and cytotoxic phenotype switch in TAK-PBMC that can be detected in treatment-naïve patients,
including decreased frequencies of naïve T cells, increased frequencies of TEMRA cells, age-associated B cells and
CD16brightCD56dim NK cells, and upregulated NKG2D expression in CD4+ T cells (Figure 3). Of clinical relevance, although
no significant difference of ESR and CRP levels was observed among patients with various senescent VSMCs proportions,
patients with higher percentage of senescent VSMCs were more likely to relapse (Figure 1). However, senescent VSMCs
proportions in vascular samples were comparable between patients taking long-term tocilizumab treatment ( >1 year) and
those receiving other therapies, which is contradicting our expectation. Instead, treatment with mitoCur-1 (mitochondrial
STAT3 inhibitor) or MFI8 ameliorated (MFN2 inhibitor) VSMCs senescence in ex vivo cultured arteries of patients with TAK
(Figure 3).

Conclusion: VSMCs of patients with TAK exhibited the features of cellular senescence. IL-6-mitochondrial STAT3-MFN2
signaling is an important driver of VSMCs senescence. This may provide new insights into the mechanisms governing inflam-
mation in TAK.

Disclosure: C. Fang: None; L. Du: None; L. Li: None; Y. Chen: None; Z. Chen: None; Y. Li: None; J. Li: None; M. Li:
None; x. Zeng: None; X. Tian: None.
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Analysis of 245,388 Diverse Participants in the NIH All of Us Cohort
Identifies VEXAS Resiliency in UBA1 M41L Somatic Mutation Carriers

Robert Corty1 and Alexander Bick2, 1Vanderbilt University Medical Center, Nashville, TN, 2Vanderbilt University,
Nashville, TN
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Background/Purpose: VEXAS syndrome is a recently-discovered systemic auto-inflammatory disease caused by somatic
mutation at position 41 in the X-linked gene UBA1.1 First, 25 older men with M41T, M41V, or M41L with variant allele fraction
(VAF) 35-80% were reported among quaternary referral populations of severely ill patients. A later study of 163,096 patients
participating in a regional health system research cohort found 8 older men with the same UBA1M41X mutations, with VAF
9-74%.2 Nearly all had severe anemia and macrocytosis, and five had a clinical diagnosis of VEXAS. This study population
was >96% White and more than half of participants were >60 years old. Thus, there is a critical unmet need to define the
prevalence and clinical consequences of somatic UBA1 M41L mutation in a racially and geographically diverse population.

Methods:We analyzed 245,388 individuals with clinical-grade whole genome sequencing data in the NIH All of Us cohort v7
data release.3 Somatic variants in UBA1 were identified with Mutect2 4, annotated with Annovar 5, and filtered in R version
4.2.2 6 based on published pragmatic guidelines.7 VEXAS-associated SNOMED codes, laboratory abnormalities, and med-
ications were defined by literature search of symptoms of confirmed cases.1,2,8 Controls were identified in a 10:1 ratio based
on matching age and sex.

Results: 74 participants in the NIH All of Us cohort harbor somatic mutation UBA1 M41L and none have the other well-
described variants, M41V or M41T. The M41L mutation was more common among women than men (n = 62 vs 12, p
< 0.001) and no effect of age (p = 0.17) or ancestry (p > 0.4) was observed. The cases are age 20 to 83 and have VAF
4.5% to 33%. Their ancestry is 51% European, 27% African, and 19% admixed/Latino. The number of VEXAS-associated
diagnosis codes was similar between cases and controls (4.3 vs 3.6, p = 0.77), but cases had an increased rate of asthma
(27% vs 18%, p < 0.001), Tietze’s syndrome (8% vs 2%, p < 0.001), and neutropenia (7% vs 2%, p = 0.005). The minimum
observed hemoglobin was similar between cases and controls (11.5 vs 11.4 mg/dL) as was the maximum mean corpuscu-
lar volume (91.7 vs 91.4). Interestingly, cases were much more likely to be prescribed systemic steroids than matched con-
trols (55% vs 0%, p < 0.001).

Conclusion:We describe the largest cohort of people with somatic mutation M41L in the UBA1 gene and the largest cohort
of women with a VEXAS-associated mutation. The diagnosis codes and laboratory values do not comport with the severe,
systemic illness that has characterized our understanding of VEXAS to date. However, these cases were prescribed sys-
temic steroids at a much higher rate than matched controls and are enriched for a few idiopathic inflammatory diagnoses
suggesting an incompletely-appreciated inflammatory syndrome. These cases are younger, healthier, have lower VAF,
and much better represent the demographic and geographic diversity of the United States than previous reports. We
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hypothesize that many of the cases reported here will not develop VEXAS due to either somatic reversion or haplosufficiency
of UBA1. Further characterization of the genetic and clinical trajectories in these individuals may permit strategies for risk
stratification, monitoring, and treatment.

Disclosure: R. Corty: None; A. Bick: None.

Table 1: Demographic characteristics of participants with somatic mutation M41L in UBA1 closely mirror their matched controls.

Figure 1: Participants with with somatic mutation M41L in UBA1 reside in geographically diverse parts of the United States.

Figure 2: Participants with with somatic mutation M41L in UBA1 have similar minimum hemoglobin concentration and maximum mean corpuscu-
lar volume (MCV) as compared to matched controls.
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Background/Purpose: Endosomal nucleic acid-sensing toll-like receptors 3, 7 and 9 are key innate immune sensors of
dsRNA, ssRNA and ssDNA, respectively, whose activities must be tightly regulated to prevent systemic autoimmune or
autoinflammatory disease (TLR7, TLR9) or virus-associated immunopathology (TLR3). The 12-pass transmembrane protein
UNC93B1 chaperones nascent TLR3, TLR7 and TLR9 molecules from the ER to endosomes that support ligand recogni-
tion and signaling. Release from UNC93B1 is required for TLR3 and TLR9 signaling, whereas a persistent association
between UNC93B1 and TLR7 is important for limiting TLR7 responses to endogenous nucleic acids.

Methods:Here we undertook a systematic scanning mutagenesis screen of all cytosolic and endosomal loops of UNC93B1
in murine RAW macrophages, totaling 93 mutated single or triplet amino acid residues.

Results:We identified both negative and positive regulatory regions - in particular, 21, 31 and 17 of these mutations yielded
a 2-fold or higher enhancement of TNFa production downstream of TLR3, TLR7 or TLR9, respectively. The number and
effect size of negative regulatory UNC93B1 mutations was noted to be highest for TLR7 responses.

We were subsequently contacted by several groups of clinicians who had identified patients with coding mutations in UNC93B1,
including: (i) a family of 3 adolescent siblings and with pediatric onset isolated cutaneous tumid lupus, harboring a heterozygous
T93I mutation; (ii) an adolescent girl with pediatric onset extended oligoarticular JIA, chillblain and tumid lupus rashes and an
ataxic/dystonic movement disorder with CNS basal ganglia calcifications reminiscent of Aicardis-Goutieres syndrome, harboring
a heterozygous R336C mutation not present in either of her parents; and (iii) a young man diagnosed at age 10 with SLE compli-
cated by aggressive class IV nephritis, harboring a homozygous G590E mutation. When introduced in to human THP-1 mono-
cytes and murine RAW macrophages, these mutations enhanced cytokine responses to TLR7 (expressed in mouse and human
cells), TLR8 (human cells only), and to a lesser extent TLR3 (mouse cells only) stimulation, phenocopying mutants in the same
UNC93B1 regions from our original screen. Knock-in mice have been generated for all three human variant alleles, and to date
analysis of Unc93b1^(R336C) mice has revealed a 30% reduction in body weight, splenomegaly, expansion of Age-Associated
B cells and plasma cells, monocytes and neutrophils, and titers of serum ANA IgG comparable to TLR7.1 transgenic animals.

Conclusion: Altogether our results implicate the UNC93B1-TLR7/8 axis in human monogenic autoimmune disease and
provide a functional resource and analysis pipeline to assess the impact of yet-to-be-reported UNC93B1 mutations.

Disclosure: J. Huizar: None; V. Rael: None; J. Yano: None; L. Slayden: None; M. Weiss: None; R. Saxton: None; B.
Liu: None; O. Majer: None; G. Barton: None.
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Efficacy and Safety of Targeted Therapies in VEXAS Syndrome:
Retrospective Study from the French VEXAS Group
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France, 4Rennes Hospital, Rennes, France, 5San Raffaele Scientific Institute, Milan, Italy, 6Montpellier Hospital, Montpellier,
France, 7Oncopole Toulouse, Toulouse, France, 8Bordeaux Hospital University, Pessac, France, 9Dax Hospital, Dax,
France, 10Clermont Hospital, Clermont Ferrand, France, 11Perpignan Hospital, Perpignan, France, 12Hôpital Robert Schu-
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Saint Antoine Hospital, Paris, France, 16Hopital Saint Antoine APHP, Paris, France, 17Cochin Hospital, Paris, France,
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Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome is a monogenic dis-
ease of adults due to acquired somatic mutations of the UBA1 gene. Patients present with a broad range of inflammatory
and hematological manifestations, and the prognosis is severe. Due to its recent description, the therapeutic management
is poorly codified and only based on small retrospective studies. The aim of this study was to evaluate the efficacy and safety
of targeted therapies in a cohort of patients with VEXAS syndrome.

Methods: Multicenter retrospective study conducted within the French national VEXAS study registry between November
2020 and August 2023 including patients with genetically proven VEXAS syndrome who had received at least one targeted
therapy. CR was defined by clinical remission, CRP < 10 mg/L and corticosteroid therapy less than 10 mg/day; partial
response (PR) by clinical remission, CRP and corticosteroid therapy decreased by 50%; and no response by persistence
of clinical activity and/or biological inflammatory syndrome and/or inability to decrease corticosteroid therapy.

Results: One hundred and ten patients (male 99%, median age 71 (68-79) years) who had received 194 targeted therapies
were included. Treatments received were JAK inhibitor (JAKi) in 40% (n=78, ruxolitinib in 87%) of cases, anti-interleukin (IL)-6
antibody in 26% (n=51, tocilizumab in 92%), anti-IL-1 in 17% (n=33, anakinra in 91%), anti-TNFa in 10% (n=20), and another
targeted therapy in 6% (n=12). Fifty-three patients (48%) received more than one targeted therapy. The main clinical features
of VEXAS syndrome at the initiation of targeted therapy were constitutional symptoms (82%), skin involvement (76%) and
inflammatory arthralgias (60%). Myelodysplastic syndrome was present in 28% of cases, without indication for specific
hematological treatment. Median CRP at treatment initiation was 39 (19-57) mg/L and median prednisone dose received
was 20 (10-35) mg/day. At 3 months, overall response (CR and PR) was 24% (CR 19% and PR 5%) with JAKi, 32% (CR
20% and PR 12%) with anti-IL-6, 9% with anti-IL-1, and 0% with anti-TNF or another targeted therapy. At 6 months,
the overall response was 30% (CR 26% and PR 4%) with JAKi and 26% (CR 20% and PR 6%) with anti-IL-6. Corticosteroid
withdrawal was similar between JAKi and anti-IL-6. Compared to JAKi, other therapies had significantly higher risk of treat-
ment withdrawal during follow-up (P< 0.001, Figure 1). Treatment was stopped in 28% (n=22) of cases under JAKi with a
median delay of 7.2 (3.4-12.4) months and in 69% of cases under anti-IL-6 with a median delay of 5.1 (2-9.1) months.
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The causes of discontinuation were primary failure, secondary failure, serious adverse event or death respectively in 43%,
14%, 19% and 19% with JAKi, 46%, 11%, 31% and 9% with anti-IL-6, 50%, 4%, 35% and 8% with anti-IL-1, and 74%,
5%, 16% and 5% with anti-TNFa.

Conclusion: This large multicenter cohort is the first to compare the efficacy and safety of targeted therapies in VEXAS syn-
drome. This study confirms the benefit of JAKi and tocilizumab with similar response rates, whereas the other targeted ther-
apies appear to have lower efficacy. These results need to be confirmed in prospective therapeutic trials.

Disclosure: J. HADJADJ: AstraZeneca, 1; Y. NGUYEN: None; D. MOULOUDJI: None; R. BOURGUIBA: None; M.
HEIBLIG: None; A. HASSINA: None; V. LACOMBE: None; S. ARDOIS: None; C. CAMPOCHIARO: None; A. MARIA:
None; T. COMONT: None; E. Lazaro: None; F. LIFERMANN: None; G. LE GUENNO: None; H. LOBBES: None; R.
Outh: None; J. Campagne: None; C. COUSTAL: None; A. GARNIER: None; Y. Jamilloux: None; A. MEYER: None;
N. Abisror: None; O. KOSMIDER: None; V. Jachiet: None; O. FAIN: None; B. Terrier: AstraZeneca, 2, GlaxoSmithK-
line, 2, Pharma, 2, Vifor, 2; A. Mekinian: None; S. Georgin-Lavialle: None.

Abstract Number: L04

EP-104IAR (Extended-Release Fluticasone Propionate for Injectable
Suspension): Topline and Key Secondary Results from a Phase 2
Randomized, Double-blind, Vehicle-Controlled Trial in Subjects with Knee
Osteoarthritis

James Helliwell1, Amanda Malone1, Mark Kowalski2, Asger Reinstrup Bihlet3, Claire Miller4, Alejandro Castillo
Mondragon5, Yanqi Li6, Christine Dobek7, Vik Peck1, Mike Wilmink8 and Lee Simon9, 1Eupraxia Pharmaceuticals, Victoria,
BC, Canada, 2Eupraxia Pharmaceuticals, Winchester, VA, 3NBCD A/S, Soeborg, Denmark, 4NBCD A/S, Copenhagen,
Denmark, 5NBCD, Copenhagen, Denmark, 6NBCD A/S, Soborg, Denmark, 7Eupraxia Pharmaceuticals, Edmonton, AB,
Canada, 8OrthoArizona, Phoenix, AZ, 9SDG LLC, Cambridge, MA

Survival without treatment withdrawal according to the targeted therapy used
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Background/Purpose: EP-104IAR is being developed to treat OA symptoms. Previous results from non-clinical studies
evaluating local joint safety in beagle dogs, in contrast to other corticosteroid preparations, indicated that the prolonged local
residence time of EP-104IAR had no impact on cartilage health.1 Safety and PK data from a Phase 1 trial in 24 OA knee
patients were consistent with nonclinical findings and supported continued development of EP-104IAR.2 This report
describes the results of a Phase 2b trial in subjects with Knee OA.

Methods: Subjects were randomized 1:1 to a single intraarticular dose of EP-104IAR 25 mg, or vehicle and followed for
24 weeks. Males and females, ≥40 years, with a diagnosis of primary knee OA, Kellgren-Lawrence Grade 2-3 and symp-
toms (WOMAC Pain scores ≥ 4.0 to ≤9.0 (out of 10)) were enrolled. Subjects recorded weekly WOMAC Pain and monthly

Figure 1: A) Least-squares mean change from baseline (and standard error) for the primary efficacy end point of Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC)-A (pain) (n = 318). B) Percent of patients classified as OMERACT-OARSI strict responders (OMERACT-
OARSI strict responder defined as a subject with a greater than 2-point change from baseline and a 50% reduction in baseline pain) (n=318).

Figure 2: A) Least-squares mean change from baseline (and standard error) for the exploratory efficacy end point of Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC)-A (pain) in the moderate sub-population (n = 214). B) Percent of patients classified as OMERACT-
OARSI strict responders (OMERACT-OARSI strict responder defined as a subject with a greater than 2-point change from baseline and a 50%
reduction in baseline pain) in the moderate sub-population (n=214). Moderate was defined as having an average baseline WOMAC-A score on
entry between 3.5-6.5. Patients who’s screening WOMAC-A scores were ≥4 but dropped below 4 on the day of injection were still eligible for
the trial (potentially resulting in an average baseline pain <4).
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WOMAC Total measurements on a diary device. Safety assessments included adverse events (AEs), vital signs, laboratory
evaluations, and knee examinations. The primary endpoint was the change from baseline between treatments in WOMAC®

Pain at Week 12.

Results: 318 subjects were dosed (163 EP-104IAR, 155 vehicle), median age = 64 years, 57.5% female. 68% had moder-
ate OA pain (average baseline WOMAC Pain 3.5-6.5). Participants treated with EP-104IAR had significantly higher pain relief
compared to vehicle in WOMAC Pain at Week 12 (change from baseline: -2.89 EP-104IAR, -2.23 vehicle; 95%CI -1.1, -0.2,
p=0.004). This significant difference persisted until Week 14 in the full population and until Week 17 in subjects with moder-
ate pain. A similar pattern was observed in the OMERACT-OARSI Strict Responders analysis: in allcomers % of OMERACT-
OARSI Strict Responders was statistically different until Week 15 while in moderates there was statistical significance to
Week 22 (both p< 0.05). Most AEs were mild/moderate. There were no EP-104IAR-related serious AEs or withdrawals.
Mean serum cortisol and glucose values were similar in both treatment arms, no subjects developed adrenal insufficiency.

Conclusion: A single dose of EP-104IAR provided clinically and statistically significant pain relief for 14 weeks compared to
vehicle. In subjects with moderate pain, significant pain-relief persisted for 17 weeks. Responder analyses in subjects with
moderate pain demonstrated that clinically meaningful differences persisted for the majority of the study. This suggests
EP-104IAR could offer clinically meaningful and safe benefit for substantially longer than any other currently marketed
corticosteroids.

Disclosure: J. Helliwell: Eupraxia Pharmaceuticals, 3, 4, 10, 11; A. Malone: Eupraxia Pharmaceuticals, 3, 4, 8, 10, 11;
M. Kowalski: Eupraxia Pharmaceuticals, 3, 11; A. Bihlet: NBCD A/S, 3, 11; C. Miller: None; A. Mondragon: None; Y.
Li: None; C. Dobek: Eupraxia Pharmaceuticals, 3, 11; V. Peck: Eupraxia Pharmaceuticals, 3, 11;M.Wilmink: Eupraxia
Pharmaceuticals, 4, NextStep Arthropedix, 9; L. Simon: 150 companies, I consult for, 2, eupraxia, 2.

Abstract Number: L05

DICKENS: A Multicentre Randomised Controlled Trial of Diacerein for
Knee Osteoarthritis with Effusion-Synovitis

Guoqi Cai1, Graeme Jones2, Flavia Cicuttini3, Anita Wluka3, Yuanyuan Wang3, Catherine Hill4, Helen Keen5, Benny
Antony2, barbara de Graaff2, Michael Thompson2, Tania Winzenberg2, Kathy Buttigieg2, Petr Otahal2 and Dawn Aitken2,
1School of Public Health, Anhui Medical University, Hefei, China, 2Menzies Institute for Medical Research, University of
Tasmania, Hobart, Australia, 3Monash University, Melbourne, Australia, 4The Queen Elizabeth Hospital, University of
Adelaide, Adelaide, Australia, 5Fiona Stanley Hospital, Murdoch, Australia

Figure 3: A) Geometric Mean ± SE plasma fluticasone concentrations following a single injection of EP-104IAR (n=163 received EP-104IAR). Red
line demarcates the average Cmax fluticasone concentrations with b.i.d. dosing of 880 μg Flovent HFA. B) Geometric Mean ± SE serum cortisol
concentrations. Red line demarcates lower bound of normal cortisol range (n=318).
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Background/Purpose: There is an unmet need for treatments of knee OA. Diacerein is recommended for alleviating pain in
OA patients for its anti-inflammatory effect by blocking interleukin-1β. Previous trials showed a small beneficial effect of dia-
cerein on pain and joint space narrowing (JSN) in OA patients. However, none specifically targeted patients with an inflam-
matory OA phenotype who might benefit most from this therapy. Therefore, this trial aimed to determine the effect of
diacerein on knee pain and effusion-synovitis over 24 weeks in patients with symptomatic knee OA and MRI-detected effu-
sion-synovitis.

Methods: The DIaCerein for Knee osteoarthritis with EffusioN-Synovitis (DICKENS) study was a multicentre, randomised,
double-blinded, placebo-controlled trial over 24 weeks. Patients aged 40-64 years who had significant knee pain (defined
as a 0-100mm visual analogue scale (VAS) ≥ 40 mm) and MRI-detected effusion-synovitis were randomised to receive either
diacerein (50 mg twice daily for the first 2 weeks, increasing to 100 mg twice daily afterwards if gastrointestinal side-effects
acceptable) or identical placebo. Those with severe knee OA (Grade 3 JSN using the Osteoarthritis Research Society Inter-
national (OARSI) atlas) were excluded. The primary outcome was improvement in knee pain on a 0-100mm VAS at
24 weeks. Secondary outcomes included improvements in effusion-synovitis, knee pain, function, and stiffness by the
WOMAC, leg strength, and quality of life (the Assessment of Quality of Life (AQoL-8D) and the 5 level EuroQoL-5-dimen-
sional version (EQ-5D-5L)). Pre-specified stratification analyses were conducted by effusion-synovitis (grade 1 or 2/3) at
baseline.

Results: 262 patients (mean ± SD age 54.9±6.1 years, 147 females) were enrolled, and 88.5% completed the trial. At base-
line, mean ± SD knee VAS pain (0-100) was 54.8±18.3, and median (interquartile range) effusion-synovitis volume was 4.6
(2.3 to 9.8) ml. After 24 weeks, there was no significant difference in changes in knee pain (VAS pain: -19.9 vs -18.6,
p=0.77; WOMAC pain: -76.9 vs -70.4, p=0.64) or WOMAC function (-253.2 vs -234.0, p=0.68) and stiffness scores
(-37.5 vs -31.4, p=0.34) between the diacerein and placebo groups. Between-group difference in change in effusion-syno-
vitis volume was statistically significant (diacerein vs placebo: +0.4 ml vs -1.1 ml, p=0.002). There were no significant
between-group differences in other secondary outcomes, except that improvement in AQoL-8D (0.03 vs 0.07, p=0.02)
was significantly higher in the placebo group. Pre-specified analyses showed no between-group differences in change in
knee symptoms in patients with either grade 1 or 2/3 effusion-synovitis at baseline. Adverse events were more frequent in
the diacerein group, especially diarrhoea (38.6% vs 22.3%) and coloured urine (10.6% vs none).

Conclusion: In patients with symptomatic knee OA and effusion-synovitis, 50-100 mg twice daily of diacerein, compared to
placebo, did not significantly improve knee pain or effusion-synovitis over 24 weeks. These findings do not support the use
of diacerein in treating patients with knee OA and effusion-synovitis.

Disclosure: G. Cai: None; G. Jones: None; F. Cicuttini: None; A. Wluka: None; Y. Wang: None; C. Hill: None; H.
Keen: None; B. Antony: None; b. de Graaff: None; M. Thompson: None; T. Winzenberg: None; K. Buttigieg: None;
P. Otahal: None; D. Aitken: None.
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Improvement in Clinical and Patient-Reported Outcomes for Refractory
Juvenile-Onset Systemic Sclerosis (jSSc) 6 Months to 2 Years After
Autologous Stem Cell Transplantation (ASCT)
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Background/Purpose: Juvenile-onset systemic sclerosis (jSSc) is an inflammatory, fibrotic, and vasculopathic disease that
causes severe multi-organ dysfunction leading to significant morbidity and early mortality.When patients with adult SSc are
refractory to available immunomodulatory therapies clinical studies support the use of autologous stem cell transplant
(ASCT), but data is limited in jSSc. Herein, we report the outcomes of five jSSc patients 6 months to 2 years after receiv-
ing ASCT.

Methods: All patients were referred to our multidisciplinary pediatric scleroderma center, had disease refractory to ≥3 immu-
nomodulatory therapies, and met criteria for ASCT by severity of lung or skin disease, or both (Table 1). Our ASCT protocol
began with stem cell mobilization with cyclophosphamide and filgrastim, collected via pheresis. Conditioning chemoradia-
tion was then administered per an IRB-approved individual treatment plan (Patients 1-3) or per our clinical trial
NCT03630211 (Patients 4-5) with rituximab, anti-thymocyte globulin (ATG), total body irradiation 600 cGy with lung and kid-
ney shielding, and cyclophosphamide or thiotepa +/- alemtuzumab. CD34+ selected cryopreserved autologous peripheral
blood stem cell graft was infused on day 0. Antimicrobial prophylaxis and viral monitoring (EBV, CMV, adenovirus) followed
institutional standards. Corticosteroids were discontinued by week 5 post-ASCT. Clinical outcomes and patient reported
measures were collected at baseline (pre-ASCT), 6, 12 and 24 months-post ASCT.

Results: All 5 patients engrafted, with median neutrophil engraftment on day 10.8 (range 10-11) and median platelet
engraftment ( >50K) on day 18.8 (range 16-20). Patients globally improved across physician-measured and patient reported
outcomes (Table 2). There was an average overall disease HAQ VAS improvement of 75% (range: 48-99%). In the skin/mus-
culoskeletal domain, all 5 patients met the mRSS MCID by their 6-month visit, with an average of 87% improvement (range
74-100%), sustained at 1 and 2 years follow-up. In the gastrointestinal domain, four patients displayed improvement in their
GIT by a mean 55% (range 38-68%) and one remained unchanged. Three had repeat lower esophageal manometry with an
average improvement of 15 mmHg (range: 5-26 mmHg) associated with an average reduction in esophageal acid exposure
by 67%. In the pulmonary domain, FVC overall remained relatively stable, however DLCO improved by >10% among two
patients and 5-10% among two other patients. Global function, measured by the CHAQ from a rheumatology standpoint,
demonstrated a significant mean reduction among all patients in CHAQ at 6 months by -0.60, surpassing the MCID three-
fold, and from a BMT standpoint, the performance functional score increased from a mean score of 68 (range: 50-80) to
86 (range: 70-100) toward healthy status.
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Conclusion: Among our cohort of refractory jSSc patients with moderate-severe disease, ASCT was a safe and effective
intervention that provided sustained global disease modifying improvement throughout 2 years after transplant. Most nota-
ble improvements were in skin, gastrointestinal, pulmonary, and patient-reported functional domains.

Disclosure: K. Torok: None; P. Horvei: None; F. Rosser: None; K. Rose-felker: None; V. Sood: None; A. Olsen:
None; N. Hogue: None; V. Vandergrift: None; L. Farver: None; D. Mcguire: None; J. Li: None; H. Havrilla: None; J.
Alexander: None; S. McIntyre: None; P. Szabolcs: None.
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3-year Results of Tapering TNFi to Withdrawal Compared to Stable TNFi
Among Rheumatoid Arthritis Patients in Sustained Remission: A
Multicenter Randomized Trial
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Hansen10, Ellen Moholt1, Karen Holten1, Till Uhlig1, Tore Kvien1, Daniel Solomon11, Désirée van der Heijde12, Espen
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Oslo, Nepal, 3Department of Rheumatology, Drammen Hospital, Vestre Viken HF, Drammen, Norway, 4Department of
Rheumatology, Haukeland University Hospital, Bergen, Norway, 5Department of Rheumatology, Møre og Romsdal
Hospital Trust, Ålesund, Norway, 6Department of Rheumatology, Østfold Hospital Trust, Moss, Norway, 7Department of
Rheumatology, University Hospital of North Norway, Tromsø, Norway, 8Department of Rheumatology,
Revmatismesykehuset AS, Lillehammer, Norway, 9Department of Rheumatology, Martina Hansens Hospital, Bærum,
Norway, 10Deptartment of Rheumatology, Helgelandssykehuset, Mo i Rana, Norway, 11Division of Rheumatology,
Brigham and Women’s Hospital, Newton, MA, 12Department of Rheumatology, Leiden University Medical Center,
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Background/Purpose: Tapering of tumor necrosis factor inhibitor (TNFi) treatment in patients who have reached sustained
remission is debated in current guidelines, and further data are needed regarding the long-term consequences of such strat-
egies. Our aim was to assess the 3-year effect of tapering to withdrawal of TNFi versus continued stable TNFi on disease
activity flare and remission status.

Methods: ARCTIC REWIND was a randomized, multicenter, open-label, non-inferiority trial including RA patients in sus-
tained remission for 312 months on stable TNFi therapy, with no swollen joints at inclusion. Patients were randomized 1:1
to taper to withdrawal of TNFi (four months half-dose, thereafter withdrawal) or continue stable TNFi therapy, with scheduled
visits every four months for 3 years. Full-dose TNFi therapy was reinstated if a flare occurred. The primary endpoint of the
current study was disease activity flare over 3 years. A flare was defined as a combination of DAS >1.6 (loss of remission sta-
tus), an increase in DAS ≥0.6 units (change above minimal detectable change) and ≥2 swollen joints, or if the physician and
patient agreed that a clinically significant flare had occurred. Secondary endpoints included remission status (ACR/EULAR
Boolean 2.0 and DAS), medication use and adverse events (AE). Flare-free survival was analyzed by Kaplan-Meier, flare by
center adjusted Cox regression, and remission status by logistic regression adjusted for baseline status, analyzed in a per
protocol population.
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Figure 1: Proportions of patients without a flare over the study period

Figure 2: ACR/EULAR Boolean 2.0 remission status
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Results: Of 99 randomized patients, 92 received the allocated therapy, and 80 (87%) completed 3-year follow-up. Mean
baseline DAS was 0.8 in the tapering TNFi group, and 0.9 in the stable TNFi group. csDMARD co-medication was used
by 89% in the tapering group and 91% in the stable group. After 3 years, 25% (95% CI: 13 to 38) remained flare-free in
the tapering TNFi group compared to 85% (70 to 93) in the stable TNFi group (Fig 1), with corresponding hazard ratio for
flare of 9.4 (3.9 to 22.8). Most patients regained DAS remission within the next visit after a flare (81% in tapering group,
67% in stable group). We observed significantly lower Boolean 2.0 remission rates in the tapering TNFi group than the stable
TNFi group throughout the study period (Fig 2), adjusted risk difference 0-36 months -25% (-33 to -16), p< 0.001 (Boolean
1.0 revealed similar results). Systemic glucocorticoids (≥1 treatment period during the study) were used by 23% in the taper-
ing TNFi group and 13% in the stable TNFi group during the study, and 10% switched to other types of TNFi or JAK inhibitor
treatment in the tapering group, and 11% in the stable group (Table). AE/serious AE occurred in 81%/21% of the patients in
the tapering group, and 89%/11% of the patients in the stable group.

Conclusion: A large majority of RA patients in remission tapering TNFi to withdrawal experienced a flare within 3 years, while
a minority of patients receiving stable TNFi treatment flared over the same time period. Even though most patients regained
remission within the next visit after a flare, TNFi tapering was associated with significantly lower Boolean 2.0 remission rates
throughout the study. These findings do not support tapering of TNFi treatment among RA patients in sustained remission.

Disclosure: K. Kjørholt: None; N. Sundlisæter: None; A. Aga: AbbVie, 6, Lilly, 6, Novartis, 6, Pfizer, 6; J. Sexton:
None; I. Olsen: Dilafor AB, 2, European Clinical Research Infrastructure Network, 12, Attending meetings and/or travel,
European Medicines Agency, 12, Support for attending meetings/and or travel; Å. Lexberg: None; T. Madland: None;
H. Fremstad: None; C. Høili: None; G. Bakland: None; C. Spada: UCB, 1; H. Haukeland: UCB, 12, Advisory Board; I.
Hansen: None; E. Moholt: None; K. Holten: None; T. Uhlig: Galapagos, Lilly, Pfizer, UCB, 1, 2; T. Kvien: AbbVie, 1, 2,
BMS, 5, Galapagos, 2, 5, Grünenthal, 6, janssen, 2, Novartis, 5, Pfizer, 5, Sandoz, 6, UCB, 2;D. Solomon: CorEvitas, 5,
Janssen, 5, moderna, 5, Novartis, 5; D. van der Heijde: AbbVie, 2, Argenx, 2, Bayer, 2, Bristol-Myers Squibb(BMS), 2,
Galapagos, 2, Glaxo-Smith-Kline, 2, Imaging Rheumatology bv, 12, Director, Janssen, 2, Lilly, 2, Novartis, 2, Pfizer, 2,
Takeda, 2, UCB Pharma, 2; E. Haavardsholm: AbbVie, 1, Eli Lilly, 1, UCB, 1; S. Lillegraven: None.
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Background/Purpose: Aberrant Neutrophil Extracellular Traps (NETs) production contributes to the pathophysiology of
multiple inflammatory and autoimmune diseases such as Rheumatoid arthritis (RA) Hidradenitis suppurativa (HS), Systemic
Lupus Erythematosus and ANCA-Associated Vasculitis. Here we report the first in human studies of a humanized
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monoclonal antibody (CIT-013) with high affinity for citrullinated histones H2A and H4. CIT-013 inhibits NET formation and
accelerates the clearance of NETs and netting neutrophils to lower NET tissue burden in vivo with significant anti-inflamma-
tory consequences in pre-clinical studies (Chirivi et al 2021; DOI 10.1038/s41423-020-0381-3).

The objectives of the studies were:

• Part A: to assess safety, tolerability, andpharmacokinetics (PK) of intravenous (IV) single ascending doses of CIT-013.
• Part B: to assess safety, tolerability, PK, and pharmacodynamics (PD) by inducing systemic NET formation by nano-dosing lipo-

polysaccharide (LPS) after single IV doses of CIT-013.
• Part C: to evaluate safety, tolerability, bioavailability, and PK of single subcutaneous (SC) doses of CIT-013.

Methods: The study was a randomized, double-blind, placebo-controlled, phase I study with a single dose of CIT-013 in
healthy volunteers. In part A, single ascending doses of 0.1, 0.3, 1.0, 1.8 and 3.0 mg/kg CIT-013 or placebo were adminis-
tered IV. In part B, 0.3 or 0.9 mg/kg CIT-013 or placebo were given IV before 2ng/kg LPS. LPS will trigger the innate immune
system resulting in measurable circulating NET components in the blood. In part C, 50 or 100 mg CIT-013 or placebo was
administrated SC. Endpoints were safety, tolerability, and PK in all three parts, plus PD in part B.

Results: In total 73 healthy volunteers were dosed (Figure 1) and no severe, or Serious Adverse Events (SAEs) were
reported. In part A, IV administration of CIT-013 was well tolerated up to 0.3 mg/kg alone, and 0.9 mg/kg with premedica-
tion. Dose limiting toxicity was seen at doses greater than 0.9 mg/kg with chest discomfort associated with elevated cyto-
kines, CRP and temperature as the most common AEs. CIT-013 given SC at 50 mg or 100 mg was well tolerated. The
only AEs of note were mild injection site reactions. PK was consistent with what would be expected from an IgG1 human
monoclonal antibody with a half-life of approximately 7 days. The bioavailability of 100 mg given SC was 66% compared
to IV administration and equated to approximately 0.7 mg/kg given IV (Figure 2). CIT-013 markedly reduced LPS induced
levels of systemic NET components, equally well at 0.3 and 0.9 mg/kg, demonstrating effective target engagement (Fig-
ure 3).

Conclusion: CIT-013 is well tolerated up to 0.3 mg/kg intravenously and up to 0.9 mg/kg with pre-medication. Dose limiting
toxicity was seen when given intravenously, with chest discomfort associated with elevated cytokines, CRP and temperature
which was markedly reduced by subcutaneous administration. Near complete inhibition of circulating NET components at
0.3 and 0.9 mg/kg CIT-013 in the LPS challenge study showed effective target engagement. These data form the basis
for further development of CIT-013 in RA and HS.

Figure 1. Baseline demographic characteristics
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Efficacy and Safety of LNK01001 in Chinese Patients with Moderate to
Severe Active Rheumatoid Arthritis with an Inadequate Response to
Conventional Synthetic DMARDs: 24-week Results from a Phase 2 Trial
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Zhuang26, Kuanting Wang27, Rong Zhang28, Xiao Zhang29, Huaping Wei30, Zhao-Kui Wan31, Jun Wang31, Michael
Vazquez32, Henry Wu33 and Xiaofeng Zeng1, 1Peking Union Medical College Hospital, Chinese Academy of Medical
Science & Peking Union Medical College, Beijing, China, 2Binzhou Medical University Hospital, Binzhou, China,
3Pingxiang People’s Hospital, Pingxiang, China, 4The 1st Affiliated Hospital of He’nan University, Luoyang, China, 5Second

Figure 3. NET components in second LPS cohort

Figure 2. PK Intravenous and subcutaneous administration of CIT-013
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Background/Purpose: LNK01001 is a selective oral JAK1 inhibitor in clinical development for treating autoimmune and
inflammatory diseases, including rheumatoid arthritis (RA). Here, we report the 24-week efficacy and safety results of
LNK01001 in patients with moderate to severe active RA who had an inadequate response to csDMARDs.

Methods: Eligible participants aged 18 to 75 with a diagnosis of moderate to severe active RA who met ACR/EULAR 2010
criteria and had an inadequate response to csDMARDs, were randomized (1: 1: 1) to receive LNK01001 12mg or 24mg
twice daily (BID), or placebo for 12 weeks, followed by a 12-week extension treatment with LNK01001 12mg or 24mg.
The primary endpoint was the proportion of patients achieving an ACR20 response at Week 12.

Results: All 156 patients randomized were included in the analysis. The mean age was 52.4 years, and 76.9% were female,
mean DAS28-CRP score was 5.884. Baseline characteristics were similar across treatment groups. At week 12, a signifi-
cantly higher proportion of patients achieved ACR20, ACR50 and ACR70 in LNK01001 12mg and 24mg groups compared
with the placebo group (ACR20: 60.0% [95%CI: 45.2, 73.6], 73.1% [95%CI: 59.0, 84.4], vs 31.5% [95%CI: 19.5, 45.6],
both doses p< 0.01; ACR50: 40.0% [95%CI: 26.4, 54.8], 42.3% [95%CI: 28.7, 56.8], vs 9.3% [95%CI: 3.1, 20.3], both
doses p< 0.001; and ACR70: 12.0% [95%CI: 4.5, 24.3], 23.1% [95%CI: 12.5, 36.8], vs 1.9% [95%CI: 0.0, 9.9], both doses
p < 0.05). A statistically significant difference was reached as early as Week 1 in ACR20 for both doses of LNK01001 vs pla-
cebo (18.0% [95%CI: 8.6, 31.4], 23.1% [95%CI: 12.5, 36.8], vs 0% [95%CI: 0, 6.6], both doses p < 0.01). Disease activity
reduction measured by DAS28-CRP and functional ability improvement of HAQ-DI were significant in patients treated with
LNK01001 compared to patients treated with placebo (-2.518, -2.614, vs -1.263, both doses p < 0.0001; and -0.64,
-0.73, vs -0.34, both doses P < 0.01). During extension treatment, the proportion of patients achieving ACR20/50/70,
DAS28 (≤ 3.2 and < 2.6), SDAI (≤ 11 and ≤ 3.3) and CDAI (≤ 10 and ≤ 2.8) response increased steadily over time. At week
24, 91.1% (95%CI: 78.8, 97.5) and 90.7% (95%CI: 77.9, 97.4) of patients achieved ACR20 in LNK01001 12mg and 24mg
group, respectively.

The most frequently reported TEAE in patients receiving LNK01001 was hyperlipidemia. No serious infection, malignancy,
venous thromboembolism or major adverse cardiovascular events were reported up to 24 weeks.

5211



Conclusion: Treatment with LNK01001 12 mg or 24 mg BID up to 24 weeks in patients with moderate to severe active RA
and an inadequate response to csDMARDs were generally safe, and well tolerated with most TEAEs being mild to moderate.
Both doses were superior to placebo in reducing the severity of rheumatoid arthritis over a period of 12 weeks across mul-
tiple efficacy end points.

Disclosure: C. Wu: None; X. Wang: None; J. Hu: None; X. Shi: None; X. Wang: None; X. Zhang: None; J. Liu: None;
H. Rao: None; J. Zhao: None; R. Du: None; Z. Jiang: None; H. liu: None; L. Liu: None; S. Liu: None; C. Xie: None; X.
Liao: None; L. Dai: None; Z. Hou: None; J. Jin: None; T. Li: None;D.Meng: None; Y.Wang: None; J. Wu: None; J. Gu:
None; W. Wei: None; Y. Zhuang: None; K. Wang: None; R. Zhang: None; X. Zhang: None; H. Wei: None; Z. Wan:
Lynk Pharmaceuticals, 3, 4, 8, 10; J. Wang: None; M. Vazquez: None; H. Wu: None; X. Zeng: None.
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Background/Purpose: Dazodalibep (DAZ) is a non-antibody fusion protein that acts as a CD40L antagonist and blocks
costimulatory signals between immune cells, including T cells, B cells, and antigen-presenting cells. Previously, we reported
that the primary endpoint, the change from baseline to Day 169 in the EULAR Sjögren’s Syndrome Patient Reported Index
(ESSPRI), was achieved in the population of subjects with unacceptable symptomatic burden but limited extraglandular
organ involvement (NCT04129164).1 Here, we report the efficacy and safety of DAZ therapy in this population through the
crossover period of the study.

Methods:We performed a randomized, double-blind, placebo-controlled, crossover study to evaluate DAZ therapy in adult
subjects with Sjögren’s Disease having an ESSPRI score ≥ 5 and EULAR Sjögren’s Syndrome Disease Activity Index score
< 5. Eligible subjects were randomized 1:1 to receive intravenous DAZ 1500 mg or PBO Q2W x 3 doses, and then Q4W x 4
additional doses (Stage I). Starting on Day 169, subjects initially randomized to DAZ transitioned to PBO Q4W x 5 doses
(DAZ-PBO) and subjects randomized to PBO were switched to DAZ Q4W x 5 doses (PBO-DAZ); all were then followed
for 12 weeks (Stage II).
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Results: A total of 109 eligible subjects were randomized (DAZ, N=54; PBO, N=55), with 102 (93.6%) completing Stage I
and 94 (86.2%) completing Stage II. In the PBO-DAZ group, the change from baseline in ESSPRI total score (LS mean ±
SE) improved from −0.5 ± 0.2 at Day 169 to −1.3 ± 0.3 at Day 365. In the DAZ-PBO group, the change from baseline in
ESSPRI total score achieved during Stage I was sustained during the crossover period through Day 365 (Day 169: −1.8
± 0.3; Day 365: −1.9 ± 0.3). In the PBO-DAZ group, the proportion of subjects achieving an ESSPRI response (≥1 point
or ≥15% improvement in ESSPRI total score) at Day 169 was 32.7% (18/55) and continued improvement was observed
during the crossover period (Day 365: 50.0% [26/52]). In the DAZ-PBO group, the proportion of subjects achieving an
ESSPRI response at Day 169 was 66.7% (36/54) and this treatment effect was largely sustained through the crossover
period (Day 365: 57.1% [28/49]). During Stage II, the subjects in the PBO-DAZ group exhibited improvement in the Func-
tional Assessment of Chronic Illness Therapy-Fatigue score, and Patient’s Global Impression of Severity score during the
crossover period.

Most frequently reported treatment-emergent AEs occurring in ≥5% of subjects.

Adjusted mean change from baseline in ESSPRI total score.
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In Stage II, 66 of 101 subjects reported an AE (DAZ-PBO: 32 [65.3%]; PBO-DAZ: 34 [65.4%]) and the majority were mild/
moderate in severity. Two SAEs were reported in two subjects in the DAZ-PBO group (urinary tract infection, invasive ductal
breast carcinoma), and one SAE was reported in the PBO-DAZ group (atrial flutter). One subject in the PBO-DAZ group dis-
continued the study during Stage II due to an AE (rash).

Conclusion: The results during Stage II provide further evidence of the clinical efficacy of DAZ in Sjögren’s disease and sup-
port the primary endpoint result. DAZ was generally safe and well tolerated in Stage II, although larger trials of DAZ therapy
for this indication are warranted to further explore its safety profile and confirm its clinical efficacy.

References:
1. St. Clair EW et al. Ann Rheum Dis 2023; 82(Suppl 1):201.
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tics, 3, 11; W. Rees: Horizon Therapeutics, 3, 11; A. Baer: Bristol-Myers Squibb (BMS), 2, iCell Gene Therapeutics, 2;
W. Ng: Abbvie, 5, Argenx, 2, GlaxoSmithKlein (GSK), 5, Janssen, 2, Novartis, 2, Resolve Therapeutics, 2, Sanofi, 2; G.
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Background/Purpose: Patients with ankylosing spondylitis (AS) have a higher risk of cardiovascular events than controls.
Although biological disease-modifying anti-rheumatic drugs (bDMARDs) are efficacious in treating AS, their effect on risk
of cardiovascular events remains unclear. This study evaluated the risk of cardiovascular events according to tumour necro-
sis factor inhibitors (TNFis) and interleukin-17 inhibitors (IL-17is) exposures in patients with AS.

Methods:We extracted the data of 43,502 patients diagnosed with AS from 2010 onwards and without prior history of car-
diovascular events from the Korean nationwide database. Cardiovascular events were defined as incident myocardial infarc-
tions or strokes. Patients were followed-up through 2021. We used multivariable time-dependent Cox models to estimate
the adjusted hazard ratios [HRs] and 95% confidence intervals [CIs] for cardiovascular events, comparing TNFis exposure
(vs. bDMARDs non-exposure) and IL-17is exposure (vs. bDMARDs non-exposure and vs. TNFis exposure).

Results: The incidence rates of cardiovascular events in periods of bDMARDs non-exposure, TNFis exposure, and IL-17is
exposure were 18.66, 8.92, and 12.87 per 10,000 person-years, respectively. TNFis exposure (vs. bDMARDs non-expo-
sure) was significantly associated with a lower risk of cardiovascular events (adjusted HR 0.697, 95% CI 0.499–0.974),
whereas IL-17is exposure (vs. bDMARDs non-exposure) was not (adjusted HR 0.958, 95%CI 0.133–6.888). The risk of car-
diovascular events did not differ between IL-17is and TNFis exposures (adjusted HR 1.373, 95% CI 0.188–10.029).
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Conclusion: TNFis exposure (vs. bDMARDs non-exposure) was associated with approximately 30% lower risk of cardio-
vascular events in patients with AS. IL-17is exposure had no significant association with the risk of cardiovascular events
compared to bDMARDs non-exposure or TNFis exposure.

Disclosure: O. Kwon: None; H. Lee: None; J. Yang: None; Y. Park: None; M. Park: None.
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Efficacy and Safety Outcomes of TAK-279, a Selective Oral Tyrosine
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controlled Phase 2b Trial in Patients with Active Psoriatic Arthritis
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Background/Purpose: TYK2 mediates signaling by key cytokines involved in the pathogenesis of immune-mediated
inflammatory diseases such as psoriatic arthritis (PsA) and psoriasis (PsO). TAK-279 is a highly selective, oral, allosteric
TYK2 inhibitor shown to be clinically effective with an acceptable safety profile in a phase 2b trial in patients with moder-
ate-to-severe PsO (Armstrong et al. AAD 2023).The current study evaluated efficacy and safety of TAK-279 in patients with
active PsA treated over 12 weeks.

Methods: This phase 2b randomized, multicenter, double-blind, placebo (PBO)-controlled, dose-ranging study
(NCT05153148) was conducted at 45 sites in North America and Europe. Eligible patients were aged ≥ 18 years, with
PsA symptoms for ≥ 6 months prior to screening, met CASPAR criteria, and had ≥ 3 tender and ≥ 3 swollen joint counts
(TJC/SJC) at enrollment despite prior NSAID, DMARD or biologic treatment. Patients were randomized 1:1:1:1 to receive
oral TAK-279 5 mg, 15 mg, 30 mg, or PBO, once daily for 12 weeks. Primary endpoint: ACR 20 response at Week 12. Sec-
ondary endpoints at Week 12 included: ACR 50, ACR 70, PASI 75 responses (in patients with ≥ 3% BSA), change from
baseline in TJC/SJC, physician global assessment (PhGA) of PsA, and safety.

Results: In total, 290 patients were randomized and treated; 245 completed 12 weeks’ treatment. Baseline characteristics
were generally comparable across groups (except for a lower mean TJC in the 30 mg group); 58.6% had BSA ≥ 3% (of
which mean baseline PASI score was 6.2), and 32.1% had prior biologic use (20.7% TNFis). Mean baseline hsCRP was
7.0 mg/L; 45.9% had hsCRP ≥ 3 mg/L. The primary endpoint was met with a significantly greater proportion of patients
achieving ACR 20 with TAK-279 15 mg and 30 mg vs PBO (53.3% and 54.2% vs 29.2%, both p = 0.002; Figure 1). ACR
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50 response rates were also higher in the TAK-279 15 mg and 30 mg groups vs PBO (p = 0.005 and p = 0.009, respectively;
Figure 2). PASI 75 response was highest in the 30 mg group vs other doses and PBO (45.7% [30 mg] and 28.3% [15 mg] vs
15.4% [PBO]; p = 0.002 and p = 0.101, respectively). A numerically higher proportion of patients treated with TAK-279 15 mg
and 30 mg achieved ACR 70 than with PBO (Figure 2). Numerical reductions were observed in mean change from baseline in
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the TJC/SJC in all groups, with higher reductions with the 15mg and 30mg doses vs PBO and 5mg TAK-279. Improvements
from baseline were seen in PhGA of PsA in all TAK-279 groups vs PBO (5 mg [p = 0.016]; 15 mg [p = 0.004]; 30 mg
[p = 0.003]). Safety outcomes are summarized in Table 1. Nasopharyngitis, upper respiratory tract infections, headache and
rashwere themost common treatment-emergent adverse events (TEAEs) in TAK-279-treated patients. No opportunistic infec-
tions, major adverse cardiovascular events or differences in mean laboratory parameters of interest were observed, compared
with PBO. Serious and grade 3 or higher TEAEs occurred infrequently and at a similar rate in the TAK-279 and PBO groups.

Conclusion: TAK-279 was well tolerated and demonstrated superior dose-dependent efficacy to PBO over 12 weeks of
treatment in patients with active PsA. Its safety profile was consistent with that observed in the phase 2b PsO study.

Disclosure: A. Kivitz: AbbVie, 6, 12, Manuscript writing and educational events, Amgen, 6, 11, 12, Manuscript writing
and educational events, Chemocentryx, 1, Eli Lilly, 6, Frescenius Kabi, 2, Genzyme, 2, Gilead, 2, 11, Grunenthal, 2,
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gos, 2, Glaxo-Smith-Kline, 2, Imaging Rheumatology bv, 12, Director, Janssen, 2, Lilly, 2, Novartis, 2, Pfizer, 2, Takeda,
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2, 6, MSD, 1, 2, 6, Novartis, 1, 2, 6, Pfizer, 1, 2, 6, Roche, 1, 2, 6, Sandoz, 1, 2, 6, UCB, 1, 2, 6.

Abstract Number: L13

An Open-label, Multicenter, Phase 1/2 Study to Assess Safety, Efficacy
and Cellular Kinetics of YTB323, a Rapid Manufacturing CAR-T Cell
Therapy Targeting CD19 on B Cells, for Severe Refractory Systemic Lupus
Erythematosus: Preliminary Results

Josefina Cortés Hern�andez1, Pere Barba2, Mònica Linares Alberich3, Ozana Fischer4, Beata Kovacs4, Thomas
Calzascia4, David Pearson4, Ana-Laura Jord�an Garrote5, Tiina Kirsilä4, Richard Siegel4, Tamas Shisha4, Giulio Cavalli4 and
Peter Gergely4, 1Vall d’Hebron Institute of Research (VHIR) and Hospital Universitari Vall d’Hebron, Universitat
Autonoma de Barcelona, Barcelona, Catalonia, Spain, 2Vall d’Hebron Institute of Oncology and Hospital Universitari Vall
d’Hebron, Universitat Autonoma de Barcelona, Barcelona, Catalonia, Spain, 3Banc de Sang i Teixits, Hospital Universitari
Vall d’Hebron, Barcelona, Catalonia, Spain, 4Novartis Biomedical Research, Basel, Basel-Stadt, Switzerland, 5Novartis
Farmacéutica, Barcelona, Catalonia, Spain

SESSION INFORMATION
Session Date: Tuesday, November 14, 2023
Session Title: Late-Breaking Poster
Session Type: Poster Session C
Session Time: 9:00AM–11:00AM

5219



Background/Purpose: Systemic lupus erythematosus (SLE) is characterized by pathogenic autoreactive B cells producing
autoantibodies against multiple self-antigens. Recently, a series of clinical cases suggested that traditionally manufactured
anti-CD19 chimeric antigen receptor T cell (CAR-T cell) therapies show potential to promote full clinical remission in severe
refractory SLE (srSLE).1,2 This is the first clinical trial to evaluate the preliminary safety and efficacy of anti-CD19 CAR-T cell
therapy in patients with srSLE. YTB323 is a novel, rapidly manufactured, autologous CAR-T cell therapy that has shown pre-
served T cell stemness and enhanced CAR-T cell efficacy in hematological malignancies.3
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Methods: An open-label, single-arm, multicenter phase 1/2 study, CYTB323G12101 (NCT05798117), to assess the safety,
efficacy and cellular kinetics of YTB323 in participants with srSLE is currently ongoing. A sentinel cohort of patients with
srSLE (n=3), dosed with 12.5x106 cells at least 28 days apart, was enrolled. The primary endpoint was safety as measured
by vital signs, adverse events, laboratory parameters and ECG evaluation. CAR-T cell kinetics were monitored by quantita-
tive PCR and flow cytometry. Further relevant endpoints included changes from baseline levels in circulating B and T cells,
autoantibody and complement levels, disease activity scores and renal outcome measures.

Results: Baseline characteristics of patients are summarized in Table 1. Adverse events are shown in Figure 1. No serious
adverse events or deaths were reported. Following screening, the first patient experienced aworsening of disease during immuno-
suppressant washout prior to receiving lymphodepletion therapy. No immune effector cell-associated neurotoxicity syndrome
(ICANS) occurred. A grade 1 cytomegalovirus reactivation occurred in one patient, whichwas subsequently resolved. Two patients
had cytokine release syndrome (grade 1 or 2); both responded well to tocilizumab treatment and fully recovered. As expected,
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grade 3 and 4 transient lymphodepletion-related cytopenias were observed in all patients. Grade 2 or 3 hypogammaglobulinemia
was observed in two patients; neither event required intravenous immunoglobulin treatment. Cellular kinetics studies showed peak
expansion (Tmax) at 13 and 18 days post-infusion for the two patients with available data characterizing the expansion phase. Tran-
sient T cell and sustained B cell depletion were observed in all patients. Preliminary efficacy data (Figure 2) suggest substantial
decreases in SLE Disease Activity Index (SLEDAI) (Figure 2a) and Physician’s Global Assessment (PhGA) (Figure 2b), in line with
improvements in relevant disease biomarkers such as dsDNA (Figure 2c), complement levels and proteinuria.

Conclusion: Preliminary data from this clinical trial including the first three sentinel patients suggest favorable safety, CAR-T
cell expansion, B cell depletion and initial efficacy, supporting continuation of the study to evaluate YTB323 in srSLE.
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Background/Purpose: Eosinophilic inflammation is a key pathophysiological mechanism of eosinophilic granulomatosis
with polyangiitis (EGPA). Oral glucocorticoids (OGCs) and immunosuppressants remain the basis for the standard of care
(SoC),but their long-term use is associated withsignificantadverse effects, and relapses are frequently seen. The MANDARA
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trial compared the efficacy and safety of benralizumab (a monoclonal antibody against the IL-5 receptor) and mepolizumab
(an anti-IL-5 agent, and the only approved drug for EGPA) in patients with EGPA receiving SoC.

Methods: MANDARA was a randomized, active-controlled, parallel-group, multicenter, 52-week double-blind with open-
label extension, Phase III non-inferiority study (NCT04157348). Patients (≥18 years) with documented EGPA based on
asthma and blood eosinophilia plus ≥2 additional features of EGPA, and a history of relapsing/refractory disease requiring
stable OGCs (≥7.5 mg prednisone/prednisolone daily) ± stable immunosuppressive therapy for ≥4 weeks before randomi-
zation, were included. Benralizumab 1 x 30 mg or mepolizumab 3 x 100 mg were administered by subcutaneous injection
every 4 weeks for 52 weeks, and OGC was tapered if disease was controlled. The primary endpoint was the proportion of
patients achieving remission (defined as Birmingham Vasculitis Activity Score [BVAS] = 0 and OGC dose ≤4 mg/day) at both
Weeks 36 and 48. Secondary endpoints included accrued and maintained remission, OGC use, other clinical benefits, time
to first relapse, and safety.

Results: 140 patients were randomized (mean [standard deviation; SD] age 52.3 [14.1] years; 60.0% women) to benralizu-
mab (n=70) or mepolizumab (n=70). The adjusted remission rate at both Weeks 36 and 48 was 59.2% for the benralizumab
group and 56.5% for the mepolizumab group (difference: 2.71%; 95% confidence interval [CI]: –12.54, 17.96; p=0.7278),
confirming non-inferiority of benralizumab to mepolizumab (using the predefined margin of –25%; Figure 1). Secondary effi-
cacy endpoints are shown in Table 1. The proportion of patients who relapsed was the same for benralizumab vs mepolizu-
mab (both 30.0%; Figure 2). The mean (SD) OGC dose was 11.02 (5.25) mg/day at baseline. At Weeks 48–52, 86.1% vs
73.9% in the benralizumab and mepolizumab groups, respectively, had a reduction in OGC dose of ≥50% from baseline,
and 41.4% vs 25.8% were fully tapered off OGC. Adverse events (AEs) were reported in 90.0% of benralizumab and
95.7% of mepolizumab recipients, most commonly COVID-19 (21.4% vs 27.1%), headache (17.1% vs 15.7%), and arthral-
gia (17.1% vs 11.4%). Serious AEs were reported in 5.7% of benralizumab and 12.9% of mepolizumab recipients. No ben-
ralizumab and 2 mepolizumab recipients experienced AEs leading to discontinuation of treatment.

Figure 1. Efficacy outcomes and between-treatment differences in rates during the double-blind treatment period
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Table 1. Secondary endpoints during the double-blind treatment period

Figure 2. Time to first relapse
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Conclusion: This study demonstrated non-inferiority of benralizumab vs mepolizumab over 52 weeks in patients with
relapsing/refractory EGPA receiving SoC and provides evidence for the efficacy and utility of benralizumab, with more ben-
ralizumab-treated patients being fully tapered off OGC. Both study drugs were well tolerated with a similar proportion of
patients reporting AEs.
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Background/Purpose: AR882 is a novel and selective URAT1 inhibitor currently in clinical stage development for the treat-
ment of gout and tophaceous gout and has demonstrated robust and sustained serum urate (sUA) lowering in a 3-month
Phase 2b trial. This proof-of-concept trial evaluates the effect of AR882 versus allopurinol on the reduction of clinically visible
tophi in patients with gout using caliper measurements and Dual Energy Computer Tomography (DECT).
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Methods: The phase 2 global trial recruited 42 gout patients with subcutaneous tophi. The patients were randomized
into three treatment groups to receive once-daily AR882 75 mg, once-daily AR882 50 mg + allopurinol, or once-daily
allopurinol up to 300 mg at a 1:1:1 ratio. Tophi measurements with calipers were completed every 4 weeks for 6
months; patients were imaged with DECT at baseline and 6 months. The primary efficacy endpoint was sUA change
at month 3. Secondary endpoints included resolution of target tophus area and change from baseline in target tophus
crystal volume at month 6. Safety assessments, including vital signs and electrocardiograms, were collected throughout
the study.

Results: In the Intent-to-Treat population, the mean baseline sUA level ranged between 9.1-9.6 mg/dL across treatment
groups. At month 3, the mean sUA levels were reduced to 4.5 (±1.2), 4.7 (±1.4), and 6.1 (±2.0) mg/dL, respectively for
75 mg, 50 mg + allopurinol and allopurinol. In the 75 mg AR882 group, 86% and 64% of patients achieved sUA < 6 and
< 5 mg/dL, respectively; in the 50 mg AR882 + allopurinol group, 77% and 69% of patients achieved sUA levels < 6 and

Figure 1. DECT image of gouty arthritis showing 68% reduction in total urate crystal volume from baseline (left) to Month 6 after taking AR882 75
mg once daily.

Table 1. Mean (SD) sUA reduction, response rates and complete resolution of at least one target tophus.

Table 2. Mean (SE) change in DECT crystal volumes at Month 6.
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< 5 mg/dL, respectively. This was compared to patients in the allopurinol group, where 46% and 23% of patients achieved
sUA levels < 6 and < 5 mg/dL, respectively (Table 1).

At Month 6, 4 patients (29%) in the AR882 75 mg group showed complete resolution of at least one tophus, compared to 1
patient (8%) in AR882 50 mg + allopurinol and 1 patient (8%) in allopurinol groups. The AR882 75 mg group showed a
greater reduction of total urate crystal volume (-30.7%, -8.3 cm3) vs. combination (-31.5%, -0.9 cm3) or allopurinol
(-16.8%, -1.2 cm3) from baseline to month 6 on DECT (Table 2). Figure 1 shows a 68% decrease in total urate crystal volume
of the feet and ankles after AR882 75 mg once daily treatment for 6 months.

There were no serious adverse events related to AR882 treatment. No kidney or liver abnormalities were observed. The most
frequently reported adverse event was gout flare, mild or moderate adverse events including diarrhea, headache, and upper
respiratory infection. Gout flare rate appeared less in the AR882 treatment groups than in the allopurinol group.

Conclusion: In this global study, six-month treatment of AR882 demonstrated safe and efficacious sUA lowering, tophus
resolution and total crystal volume dissolution in gout patients with various demographics and baseline characteristics.
AR882 may offer improved efficacy and better safety compared to existing therapies in the treatment of patients with gout,
including those with both clinically visible and subclinical crystal deposition.
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Arthrosi Therapeutics, 3, 3; V. Hingorani: Arthrosi Therapeutics, 2; S. Yan: Arthrosi Therapeutics, 3, 8; B. Kiani: None;
L. Yeh: Arthrosi Therapeutics, 3, 8.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a fibroinflammatory disease. Remission induction treatment with
glucocorticoid (GC) is usually effective, but its tendency of relapse makes the strategy for maintenance treatment a chal-
lenge. The WInS IgG4-RD (withdraw immunosuppressants and steroid in stable IgG4-RD) trial tested whether discontinua-
tion of GC and immunosuppressive agent (IM) were feasible in stable IgG4-RD.
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Methods: The WInS IgG4-RD trial was a multicentre, open-label, randomised controlled trial. IgG4-RD patients receiv-
ing GC+IM as maintenance treatment with clinically quiescent disease for at least 12 months were randomised (1:1:1)
into three groups: (1) Group 1: withdraw GC+IM; (2) Group 2: withdraw GC but maintain IM; (3) Group 3: maintain GC
+IM. The primary endpoint was the relapse rate of disease within 18 months. The secondary endpoints include the
changes of responder index (RI), physician’s global assessment (PGA), serum IgG4 and IgG, as well as adverse
events.

Results: One hundred and forty-six patients were randomised, with 48 patients in Group 1, and 49 patients in Group 2 and
Group 3 respectively. Within the 18-month follow-up period, disease relapse occurred in 25/48 (52.1%) patients in Group 1
versus 7/49 (14.2%) in Group 2 and 6/49 (12.2%) in Group 3 (p< 0.001). The changes in RI and PGA were significantly
higher in Group 1 than Group 2 (p< 0.001) or Group 3 (p< 0.001).

Conclusion: The maintenance of IMs, with or without low-dose GC, was found to be superior to withdraw GC+IM in pre-
venting relapse for long-time stable IgG4-RD.

Flowchart of WInS IgG4-RD study
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Changes of IgG4(a), IgG (b), IgG4-RD RI (3c), PGA (figure 3d) at baseline of the study and the endpoints by intention-to-treat analysis. RI,
Responder index; PGA, physician’s global assessment.

The occurrence of relapse during follow-up is presented as a Kaplan-Meier curve of cumulative probability (Figure 2), where there were significant
differences among the three groups by both ITT and PP analysis (both overall p<0.001).
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Background/Purpose: Over 50 years have passed since the last therapy was approved for cutaneous lupus erythe-
matosus (CLE).1 Parenteral administration, off-label use, or toxicity with long-term use of some existing therapies illus-
trate a key unmet need to identify novel treatments for CLE. Toll-like receptors (TLR) are implicated in SLE pathobiology,
which make these receptors candidate targets for CLE therapies.2 Afimetoran is a first-in-class, orally bioavailable,
potent, and selective small molecule inhibitor of TLR7 and TLR8. This phase 1b, randomized, double-blind, placebo-
controlled study (NCT04493541) investigated the safety, tolerability, and exploratory efficacy of afimetoran in patients
with CLE.

Methods: Patients were aged 18–65 years, diagnosed with either SLE according to EULAR/ACR 2019 classification cri-
teria3 or had biopsy-proven CLE, had a modified CLE Disease Area and Severity Index-Activity (CLASI-A) score of ≥ 6, were
antinuclear antibody positive, and had no evidence of retinal toxicity. Stable doses of oral corticosteroids and/or antimalarials
at baseline were permitted. Patients were randomized 2:1 to once-daily oral afimetoran (30 mg) or placebo for 16 weeks and
monitored for 4 weeks after stopping treatment. The primary endpoints were safety and tolerability; efficacy was an explor-
atory endpoint.

Results: 13 patients were randomized (afimetoran, n = 8; placebo, n = 5); 12 patients completed 16 weeks of treat-
ment and 1 discontinued from the afimetoran arm due to an adverse event (AE) of symptomatic COVID-19 infection.
Baseline patient characteristics were generally balanced, though the patients in the afimetoran arm had higher base-
line CLASI-A scores and a higher proportion of current smokers vs placebo (Table 1). The primary objective was
met: afimetoran demonstrated a favorable safety profile and was well tolerated vs placebo. Further, there were no seri-
ous AEs or safety signals among laboratory tests, vital signs, or electrocardiography. Overall, AEs were mild or mod-
erate and resolved by the end of the study without intervention (Table 2). The proportion of patients with reported
AEs was lower for patients treated with afimetoran vs placebo (62.5% vs 80.0%, Table 2). Compared with placebo,
patients treated with afimetoran showed a greater reduction in CLASI-A scores as early as week 4 (first CLASI-A
assessment point) which continued through the 16 weeks of active treatment and persisted for 4 weeks after end of
treatment (Figure 1).
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Conclusion: Afimetoran demonstrated a favorable safety profile and was well tolerated vs placebo in patients with
CLE. These results provide the first clinical evidence to suggest that afimetoran may offer a clinical benefit as indi-
cated by an early and sustained clinical response vs placebo as measured by CLASI-A. As such, these results sup-
port the continued clinical investigation of afimetoran in lupus, including the ongoing phase 2b study in SLE
(NCT04895696).
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Immune-metabolic Heterogeneity and Clinical Implications in Primary
Sjogren’s Syndrome Revealed by Molecular Classification of Salivary
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Xiaobing Wang1, Jing Luo2, Senhong Ying3, Jingwei Hong4, Hui Cheng4, Ping Wang4, Yanran He5, Wenjing Ye6, Xiaofang
Zhu7, Chengwei Zhu8, Langxiong Yang2, Zhongshan Li9, Suxian Lin10, Dan Chen7, Xin Wu11, Zhengwei Xie12, Jinyu Wu13

and Huji Xu1, 1Department of Rheumatology and Immunology, Changzheng Hospital, Naval Medical University,
Shanghai, China, 2School of Medicine, Tsinghua University, Beijing, China, 3Precision Medicine Center, The Second
Affiliated Hospital of Chongqing Medical University, Chongqing, China, 4Department of Rheumatology, The First
Affiliated Hospital of Wenzhou Medical University, Wenzhou, China, 5Committee on Cancer Biology, University of
Chicago, Chicago, IL, 6Division of Rheumatology, Huashan Hospital, Fudan University, Shanghai, China, 7Rheumatology

5232



Department, The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, China, 8Department of
Ultrasonography, The First Affiliated Hospital of Wenzhou Medical University, Wenzhou, China, 9Wenzhou Medical
University, Wenzhou, China, 10Rheumatology Department, Wenzhou People’s Hospital, Wenzhou, China, 11Department
of Rheumatology and Immunology, Changzheng Hospital, Naval Medical University, Shanghai, China, 12Peking
University International Cancer Institute, Health Science Center, Peking University, Beijing, China, 13Institute of Genomic
Medicine, Key Laboratory of Laboratory Medicine, Ministry of Education, Wenzhou Medical University, Wenzhou, China

SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Late-Breaking Abstracts
Session Type: Late-Breaking Abstract Session
Session Time: 7:30AM–9:00AM

Background/Purpose: Primary Sjögren’s syndrome (pSS) is a complex autoimmune disease with significant heterogeneity.
Our study aimed to clarify the etiology and molecular variation of the target organ, salivary glands (SGs), in pSS by stratifying
them into distinguishable subgroups, which could inform treatment choices in pSS.

Methods: Large-scale transcriptomic profiling of SGs was conducted on 396 pSS, 87 non-pSS, and 44 early-pSS
individuals from a multicenter consecutive Chinese cohort. Unsupervised clustering methods were used for molecular
classification and integrated analyses were performed to elucidate comprehensive clinical and biological features,
immune-metabolic and genetic characteristics. Lymphoma risk and treatment response for pSS subgroups was also
predicted for pSS subtypes.

Results: Three distinct subtypes were identified both in established and early-pSS, including "pauci-immune/C1", "cold-
immune/C2", and "hot-immune/C3". Pauci-immune/C1 exhibited a similar biologic pattern to non-pSS. The cold-immune/
C2 displayed dramatic activation of classical adaptive immune and depressed metabolism, along with mitochondrial dys-
function and cGAS-STING-NFkB signaling overactivity. “Hot-immune/C3” had an innate immune inclination and

Table 1. Clinical characteristics of study populations and pSS subtypes
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predominantly active metabolism processes, especially for oxidative phosphorylation (OXPHOS). Among the three sub-
types, C2 had a higher lymphoma risk with the highest immune cell and endothelial cell infiltration in SGs. Based on the dis-
tinct features of each group, we matched them with approved or exploratory treatment options the patient most likely would
benefit from, including conventional medicine, JAK inhibitors, and biologics.

Conclusion: Overall, our findings provide a comprehensive and in-depth molecular landscape of SGs in pSS, shedding light
on the disease heterogeneity and promoting the development of precise clinical intervention strategies for pSS patients.

Overview of this study We recruited 527 participants based on respective criteria, including 87 non-pSS (C0), 44 early-pSS, and 396 pSS. Using
an unsupervised clustering approach on the transcriptomic data of SGs, we identified three distinct molecular subtypes in pSS and early-pSS. We
then conducted extensive downstream analysis on their clinical and biological and immune features, immune-metabolic and genetic characteris-
tics, and disease diagnosis, prognosis, and treatment response prediction. pSS, primary Sjogren’s syndrome; PIM, pauci-immune; CIM, cold-
immune; HIM, heat-immune; ICI, immune cell infiltration; mIHC, multiplex immunohistochemistry; eQTL, expression quantitative trait loci;
bDMARDs, biologic disease-modifying anti-rheumatic drugs; tsDMARDs, targeted synthesis disease-modifying anti-rheumatic drugs.
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Abstract Number: L19

A Phase 3 Study of Repeat Injection of TLC599 in Osteoarthritis of the
Knee: Benefits to 52 Weeks

George Spencer-Green1, David Hunter2, Thomas Schnitzer3, Sheue-Fang Shih4, Tien-Tzu Tai4, Cathy Kao4 and Siao-Ning
Huang4, 1Taiwan Liposome Company, Cambridge, MA, 2Sydney Musculoskeletal Health, University of Sydney, St
Leonards, New South Wales, Australia, 3Northwestern University Feinberg School of Medicine, Chicago, IL, 4Taiwan
Liposome Company, Taipei, Taiwan (Republic of China)

Molecular classifications and biological features of pSS subtypes (A) A PCA plot to show 3 groups of pSS patients (C1, C2, C3) by hierarchical
pathway-based clustering. Non-pSS cases were overlaid using the same algorithm (C0, grey dots). (B) The scale map showing the distribution
of 3 pSS subgroups in the Training set, Validation set and early-pSS cohorts without significant difference (Chi-Square test, p =0.60). (C) A heat-
map generated from transcriptomic information via hierarchical pathway-based clustering based on z-score levels, including pSS Training set:
277/70%, pSS Validation set: 119/30%, 44 early-pSS patients, and 87 non-pSS cohorts, illustrating the distribution of five categories of pathways
across the ten subtypes (non-pSS/C0 (87), T-C1(105), V-C1(42), E1(17), T-C2(74), V-C2 (40), E2(10), T-C3(98), V-C3(37) and E3(17)). T-C repre-
sents the clustering pSS subtypes in the Training set; V-C represents the clustering pSS subtypesthe in the Validation set; E represents the clus-
tering early-pSS subtypes. (D) Representative significant pathways for each cluster. A radar plot showing the mean pathway z-scores in three pSS
subtypes; C1 (blue), C2 (red), and C3 (green).

5235



SESSION INFORMATION
Session Date: Wednesday, November 15, 2023
Session Title: Late-Breaking Abstracts
Session Type: Late-Breaking Abstract Session
Session Time: 7:30AM–9:00AM

Background/Purpose: In osteoarthritis (OA) of the knee, intraarticular injections of corticosteroids can relieve pain, reduce
inflammation, and improve mobility, but the effect is not predictable, and the duration of pain relief can be short. The benefit
of repeat injection has not been established. TLC599 is a liposomal formulation of dexamethasone sodium phosphate (DSP)
intended for administration by local injection to provide sustained relief of pain of OA of the knee. The current study was con-
ducted to confirm earlier phase 2 results demonstrating pain relief in OA patients over 24 weeks (Hunter et al., 2022), and to
study the benefit of repeat injection over one year.

Methods: The study was a Phase 3, randomized, double-blinded, 3-armed, placebo- and active-controlled study to evalu-
ate the efficacy and safety of TLC599 in single or repeat doses, in patients with K-L Grade 2-3 OA of the knee and average
daily pain (ADP) from screening diary completion in the index knee of 5-9 (on a scale of 0-10). A total of 506 patients were
randomized in a 2:1:1 ratio to receive an injection of TLC599 12 mg, DSP 4 mg, or saline placebo. At Week 24, eligible
patients in the TLC599 and placebo arms received a second blinded injection of the same treatment, while patients in the
DSP arm received a blinded injection of TLC599. Efficacy and safety were assessed throughWeek 52. Among other efficacy
parameters, ADP and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain were assessed using
Mixed Models for Repeated Measures (MMRM) and Analysis of Covariance (ANCOVA), respectively.

Results:With respect to WOMAC pain, TLC599 was numerically superior to placebo at all time points through week 24, and
statistically superior (p< 0.05) at Week 12, the primary endpoint. For ADP, TLC599 was numerically and statistically superior
(p< 0.05) to placebo at all time points during Injection 1 period (Figure). Additionally, at Week 12, the reduction in ADP for

Change from Injection 1 Baseline in Average Daily Pain (ADP) Score of Patients Who Received the First Injection through Week 24 (N=504) and
Patients Who Received a Repeat Injection from Week 24 through Week 52 (N=297)
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TLC599 was superior to DSP (p< 0.05). A total of 203 patients who received an initial injection of TLC599 and 94 patients
who received an initial injection of placebo were eligible and received repeat doses of TLC599 or placebo. The mean reduc-
tion in ADP from the injection 1 baseline for TLC599 was numerically superior to placebo at all time points through Week 52
and statistically superior throughWeek 34. TLC599 was generally well tolerated, with the number and type of adverse events
similar among all three treatment groups. At Weeks 1 and 25 (after the second injection), there was a transient reduction in
mean morning serum cortisol levels in patients who received TLC599, but this returned to normal by Weeks 2 and 26. There
were no signs or symptoms of adrenal insufficiency in any patient.

Conclusion: TLC599 demonstrated a benefit over placebo in ADP and WOMAC pain in patients with OA of the knee after a
single injection that was sustained to 24 weeks. A second injection of TLC599 at Week 24 provided further benefit to Week
52. These results provide additional information about the benefits of repeat steroid injection in OA of the knee and suggest
that TLC599 may provide prolonged benefit and offer an alternative treatment for the management of OA knee pain.

Disclosure: G. Spencer-Green: Taiwan Liposome Company, 3; D. Hunter: None; T. Schnitzer: AstraZeneca, 1, Eli
Lilly, 2, 5, GlaxoSmithKline, 2, 5, Horizon, 1, IBSA, 2, KolonTissueGeme, 5, Merck, 2, Moebius, 2, Orion, 2, Paradigm,
2, 5, Pfizer, 2, Regeneron, 2, 5, TLC, 5, Xalud, 2; S. Shih: Taiwan Liposome Company, 3, 10, 11; T. Tai: Taiwan Lipo-
some Company, 3, 10, 11; C. Kao: Taiwan Liposome Company, 3; S. Huang: Taiwan Liposome Company, 3.
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Telitacicept, a Human Recombinant Fusion Protein Targeting and
Neutralizing B Lymphocyte Stimulator (BlyS) and a Proliferation-Inducing
Ligand (APRIL), in Rheumatoid Arthritis (RA) Patients with an Inadequate
Response to Methotrexate (MTX): A Randomized, Double-Blind, Phase 3
Study

Li Wang1, Dong Xu2, Jianmin Fang3,Qing Zuraw4 and Fengchun Zhang1, 1Peking UnionMedical College Hospital, Beijing,
China, 2Peking UnionMedical College Hospital, Dong Cheng District, China, 3RemeGen Co, Ltd., Yantai, China, 4RemeGen
Biosciences, Inc., San Francisco, CA
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Background/Purpose: Telitacicept is a recombinant fusion protein targeting and neutralizing BLyS and APRIL. This phase
3, randomized, double-blind study evaluated the efficacy and safety of telitacicept 160 mg versus placebo in RA patients
with an inadequate response to MTX.

Methods: This was a 24-week, randomized, double-blind, placebo-controlled, phase 3 study with an open label treatment
follow up period from week 25 to 48 (NCT03016013). Patients with moderate-to-severe RA with an inadequate response to
MTX were randomized 3:1 to receive either telitacicept 160 mg or placebo QW for 24 weeks. After Week 24, patients in the
placebo arm were switched to telitacicept 160 mg QW for an additional 24 weeks. The primary efficacy endpoint was the
proportion of patients achieving an ACR20 response at Week 24. Secondary efficacy endpoints included response rates
for ACR50 and ACR70, individual components of the ACR response, DAS28-ESR, and radiographic joint damage as mea-
sured by the mTSS at Week 24.
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Results: A total of 479 patients were randomized to receive telitacicept 160 mg (N=360) or placebo (N=119). Baseline
demographics and disease characteristics were similar between the two groups, with the exception of CRP level which
was higher for telitacicept versus placebo (22.856 mg/L vs. 17.287 mg/L). The primary endpoint was met with significantly
more patients in the telitacicept 160 mg group achieving an ACR20 response at Week 24 compared with the placebo group

Secondary Efficacy Endpoints and Radiographic Endpoints at Week 24 (FAS).#Missing data were imputed by non-responder imputation (NRI).
*Missing data were imputed by last observation carried forward method (LOCF). +Missing data were not imputed, the observed values were
analyzed. FAS, full analysis set.

ACR20 Response Rate Through Week 24 (NRI, FAS). #P<0.001 vs. Placebo. NRI, missing data were imputed as non-response. FAS, full analy-
sis set.
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(60.0% vs 26.9%, P< 0.001) (Figure 1). At Week 24, the proportion of patients achieving an ACR50 response was signifi-
cantly higher in the telitacicept 160 mg group compared with placebo (21.4% vs. 5.9%, P< 0.001) and the reductions from
baseline in the DAS28-ESR as well as the individual components of the ACR criteria were significantly greater for patients
receiving telitacicept compared with placebo (Table 1). Significantly more patients in the telitacicept 160 mg group showed
no radiographic progression (4mTSS ≤0) at Week 24 compared with placebo (90.2% vs 66.4%, P< 0.001). Additionally,
patients in the telitacicept 160 mg group showed significantly less progression of joint damage (as measured by mTSS, joint
space narrowing score, erosion score) from baseline to Week 24 ( Table 1). The incidences of treatment-emergent adverse
events (TEAEs), serious adverse events (SAEs), TEAEs leading to discontinuation from study treatment, and infections were
similar between the telitacicept 160 mg group and placebo group (Table 2). No patient deaths occurred during the study.

Conclusion: These phase 3 study results demonstrate the efficacy (e.g., responses in the ACR20, ACR50, and DAS28-
ESR; and no radiographic progression measured by mTSS) and safety of telitacicept in treating moderate-to-severe RA
patients with an inadequate response to MTX.

Disclosure: L. Wang: None; D. Xu: None; J. Fang: RemeGen, Ltd., 3, 4, 8, 10, 11; Q. Zuraw: RemeGen, 3, 11; F.
ZHANG: None.

Summary of Adverse Events Through Week 24 AE, adverse event; TEAE, treatment-emergent adverse event; SAE, serious adverse event;
SOC, system organ class. *AEs with an incidence of ≥3% in any group were listed.
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You Can’t Get This from a Doctor: The Role of Support Groups
for Adults Aged 25-55 Living with Arthritis

Eileen Davidson, Global Healthy Living Foundation, Burnaby, BC, Canada
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Background/Purpose: Living with a rheumatic condition comes with unique concerns specific to mental and social health
like struggling with fatigue, anxiety, depression, and isolation, all while experiencing chronic pain and complications from
being immunocompromised. Since my rheumatoid arthritis (RA) diagnosis eight years ago, I am no stranger to such feelings.
The Covid-19 pandemic heightened these concerns, and had a large impact on my well-being and the well-being of many
other people living with arthritis.

Intervention: Peer support groups for people with arthritis to meet with each other in person is an effective approach to
combating anxiety and loneliness. With support from the Arthritis Society Canada’s Community Action Grant, and using
my skills and connections as a patient advocate to create a support group, I created an in-person support group to be held
at a Vancouver, Canada arthritis clinic. "The Arthritis Social Hour" was designed for people with any form of arthritis between
the ages of 25-55, an age group often without programs designed for them. The aim of this group was to provide a safe
space for patients to express their concerns, share their journey, and learn from each other and qualified professionals in a
fun, easy to understand and engaging environment.

Maintenance: Across ten in-person support group sessions held from February 8 to April 5, eighteen unique patients
attended, many attending multiple sessions. Some patients reported never having met another person with arthritis in their
age range, including someone who had been living with RA for 30 years. Patients new to Canada, who did not know anyone
living with the condition and were newly diagnosed without current medical help, were able to receive guidance on where to
seek care for their arthritis. Some patients met with an occupational therapist or physiotherapist for the first time at the in-
person sessions. These providers offered long-term advice on how to exercise or self-manage arthritis.

Quality of Life: As people with lived experience, we speak a unique language together that can often not be provided else-
where. Connecting with others living through similar experiences can foster transformative moments in our disease journeys.
Such encounters lead us to feeling part of a community that understands and relates to the struggles that come with living
with arthritis, especially as younger to middle-aged adults.

Hosting a support group reminded me how important it is for patients to connect with each other, to support each other, and
learn together.

Since hosting the event, I have been able to reduce my own feelings of isolation and loneliness as a person living with
arthritis.
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The majority of my appointments are no longer than 20 minutes, which is not enough time for deep conversations on topics
important to me. The opportunity to sit for two hours talking with other patients and professionals provided me with an
incredibly invaluable amount of information and resources from my local community, which has broadened my abilities to
self-manage my condition.

The Arthritis Social Hour continues to meet once a month to connect more people. The group’s size and popularity is grow-
ing, along with my skills as a leading patient advocate.
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Patient Centered Care: The Complete Picture
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Background/Purpose: My recollection is that in I997 there about, I began to feel sick and I experienced these symptoms,
night sweats, pain in my chest, breathlessness, always being tired, and I was loosing weight. This persisted over a span of
five years. My doctor’s interpretation of my symptoms was unexplained fevers, pericarditis, pleurisy, fatigue, unintentional
weight loss. Initially, the diagnosis was unclear, and the treatment focused on managing the symptoms. Eventually, I was
diagnosed with mixed connective tissue disorder and later with lupus.

Intervention:My healthcare team headed by my exceptional rheumatologist was able to step me down from clinically critical
to medically stable but lupus continued to ravage other areas of my life which kept me unwell.
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To address this, I applied a patient-centered therapy approach to my non-clinical symptoms of lupus. I identified and
addressed various issues that didn’t necessarily show up in my blood work but still impacted their health and well-being.

Maintenance: The first four issues I addressed were as follows:

1. Stress factors: By listing my assumed or real stresses, I was able to alleviate a significant level of stress. I made
adjustments in my lifestyle and eliminated unnecessary sources of stress, considering my reduced income due to
not being able to work.

2. Diet and Exercise: Educating myself about nutrition and eating habits led to changes in my diet, gradually reducing
sugar, salt, and fried food. This change in diet resulted in reduced fatigue and enabled me to start exercising. Water
aerobics, a low-impact exercise, became a fun activity for I began.

3. Support system: I recognized that relying solely on my family for support and care was not feasible, as my family
members were also affected by lupus in a secondary sense. I intentionally built a support system that included emo-
tional, spiritual, instrumental, informational, and appraisal support. I found a network of caring and knowledgeable
individuals, including fellow patients, doctors, friends, and empaths, who provided the support I needed.

4. Hobby, Interest, or Amusement: Lupus had taken away my enjoyment in life, so I decided to explore new hobbies. I
began visiting different neighboring towns and cities, engaging in sightseeing, taking pictures of historic architecture
and water views, and people-watching frommy car. This allowed me to find amusement and have fun without requir-
ing extensive physical activity.

Quality of Life: Gradually over time there was a significant change in the quality of my life. I learned how to distress, I was
going to the gym for the first time in my adult life, I had a new social community and I was out and about. More importantly
I believe that the application of precision patient centered therapy to my non clinical lupus symptoms impacted my clinical
symptoms. I had fewer flares and no more lupus related hospitalization.

The Labalaba Foundation inspired by my approach, adapted this patient centered approach in their programs for lupus
patients self care management.

Disclosure: C. Nosamiefan: None.
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Lupus with Slime: Improve QOL and Increase ROM in SLE with Slime
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Background/Purpose: In 1983, over forty years ago, I was diagnosed with Systemic Lupus Erythematosus (SLE). I was
immediately prescribed high dose corticosteroids. My body and disease flared. After 16 months, the rheumatologist and
internist decided to start to taper my medication dosage. I was stabilized at 20, 15, 12.5 and 10m milligram daily
doses. However, the side effects were still drastic, and I wanted to see how well I would do at a lower dose. So together with
my doctors, I started a slow (super slow) taper process. Eventually, I was taking 2.5 milligrams of steroids a day. After three
months, we discussed another tapering. It took another three months, in 1989 I took my last dose of corticosteroids. At the
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time, my doctors thought I would have a potential future need for another round of corticosteroids, as most people living with
lupus do. My prognosis at the time of diagnosis was a life expectancy of 5-7 years based on my symptoms and lab work.

Intervention: During the intervention, and while I was in lockdown, I was struggling to balance my mental and physical
health, when I discovered how slime could help me stretch my mind and body. I quickly realized how much I needed the tac-
tile sensation and distraction; the slime had helped me regain my sense of play and I was captivated by the autonomous sen-
sory meridian response (ASMR) that popping slime provided. With some practice, I was doing tricks and I saw my
outstretched arms and shoulders above my head, even better I was not wincing in agony. My Range Of Motion (ROM)
was increasing with each session and I was thoroughly enjoying my self, while the slime was providing me with quality occu-
pational therapy, I was improving my Quality of Life (QOL) and the impact on my state of mind which is evident in the "count-
less smiles that smile has brought to my face." Slime has had a such positive impact on my life that I am using less
prescription pain and anxiety medication to help maintain my healthy "flare free" state while living and thriving with SLE for
40 years and still striving.

While living with Lupus using slime has a positive impact on both my physical and mental health.

Stepping into slime requires strength, stability and balance.
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Maintenance: Due to my use of slime as a tool for my mental and physical health, I am using less prescription pain and anx-
iety medication to maintain a healthy state of aging with while living with SLE and I am a proud "adult slimer" who has found a
way to quantify my playtime as being truly good for my health.

Quality of Life: Due to my use of slime as a tool for my mental and physical health, I am using less prescription pain and anx-
iety medication to maintain a healthy state of aging with while living with SLE and I am a proud "adult slimer" who has found a
way to quantify my playtime as being truly good for my health.

Disclosure: A. Greene: None.
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Bouncing Back: How I Found My Running Shoes Using a Rebounder for
My Psoriatic Arthritis

Ashley Krivohlavek, University of Oklahoma, Claremore, OK
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Stretching slime, opens up my ROM and I have discovered countless smiles and reduced anxiety due to the essential oils that enhance the sen-
sations and tactile joy.

5245



Background/Purpose:When I was diagnosed with psoriatic arthritis (PsA) nine years ago, I thought my running days were
behind me. Since high school, I have loved exercising. Cardio, specifically running, had always been my favorite because it
cleared my head and invigorated me, preparing me mentally and physically for the day ahead. I built a running routine that
fits my life well. I started by getting up ten minutes earlier than normal to ensure I had enough time to work out. Once I estab-
lished the routine of getting up earlier, I gradually increased the minutes (five to ten minutes at a time) to where I am now. I
also find that laying out workout clothes and shoes the night before helps keep me from missing my workout. I have also
found that rewarding myself before and/or after my workout with something like coffee keeps me interested and excited
about doing it. Given that my family has a history of heart disease and diabetes, I was proud that I was establishing a lifelong
habit of and love for exercise. However, when my joints started becoming inflamed and painful from PsA about nine years
ago, it looked like my running days were over. My rheumatologist recommended light workouts such as yoga and tai chi,
so I incorporated them into my new routine, but I really missed running and runner’s high. I began researching how I could
run without further trauma to my joints.

Intervention: I began by researching workouts online and found several that included run-in-place examples. These run-in
place examples were on a rebounder (mini trampoline). The constant impact on my feet, ankles, knees, and hips prevented
me from running as I had before my PsA diagnosis. I was interested to try running on the rebounder and see if it gave me the
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same benefits as regular running. I bought a rebounder and began practicing. Once I got comfortable running in place, I
started doing other things on the rebounder, such as jumping jacks and squats. I also found a free Tabata timer app and cre-
ated a high-intensity interval training (HIIT) routine (Table 1). I showed it to my rheumatologist, who approved my routine and
reminded me to wear running shoes while on the rebounder, hydrate before and after, listen to my body, and slow down if
needed. I had found my way back to running without adding more trauma to my joints.

Maintenance: Since starting my HIIT routine, I have added weights and core training to my regimen. In addition, I have
increased my endurance by doing a longer HIIT routine and added a day of yoga and Pilates to my weekly schedule
(Table 2). I plan to continue increasing the amount of time I do my HIIT routine and gradually adding heavier weights.

Quality of Life: I like to say that rebounding gave me back my running shoes. It fosters the same love of running I had before
PsA and builds my physical strength while providing mental clarity. My rebounder helped teach me that I could still have
autonomy over my body, even when PsA continues to occasionally surprise me with new physical and mental disruptions.

Disclosure: A. Krivohlavek: None.
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Relief Redefined: A Patient’s Journey to Reducing the Impact of Her PsA
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Background/Purpose: I was diagnosed with Psoriatic Arthritis (PsA) ten years ago, at 25. I had been dealing with stiffness and
chronic fatigue for most of my life. Growing up I was actively accident prone (falling off horses, rock climbing falls, a skiing acci-
dent or two). I didn’t think much of my pain growing up as I was so tough onmy body. However, the pain I was experiencing, at
25, was unnatural. Approximately a couple months after my relocation from Santa Monica, CA to Houston, TX, I was unable to
move my hands andmorning inflammation lead to stiffness which severely limited mymobility for 1.5 hours. I was taking 6 Advil
(200 mg) around 3x a day. A couple months later psoriasis’ began to appear all over my face, neck, shoulders, and chest.

My primary doctor thought I had stressed induced eczema and possibly lupus. She was able to help expediate my dermatol-
ogist appointment. By the time I had my dermatology appointment my fingers swelled to the point of looking like sausage links,
my face was swollen and bloated, and I had a hard time standing up or sitting down. The dermatologist was confident that I
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had psoriasis and naturally with the visibility of my joint inflammation + chronic pain, she was also confident that I had PsA.
Within a month I was able to get into a rheumatologist and time to diagnosis was relatively short. I was on Remicade infusions
within a couple weeks after my visit. My dosage was 500 mg every 4 weeks and eventually reducing the frequency to every
8 weeks (present day). I do not pair Remicade with other drugs, outside of steroid injections andmeloxicam 15mg (as needed).

Intervention: Novel therapy circuit inspired by over-the-counter therapeutic devices

1 out of 4 arthritis individuals experience daily debilitating pain and +80% are dissatisfied with their pain management options
during these times (MEDSurvey April 2023). Therapeutic devices mainly encompass one technology (i.e. infrared light,
TENS, PEMF), bulky and obvious (i.e. wires, straps, and gadgets to keep the device in place), and expensive! Personally, I
spent �$300 / device and have four devices. I was determined to create a better solution; obtaining flare up relief had to
be easier and less frustrating.

Through experimentation, I found using infrared light, electric stimulation, and hot/cold therapies in a specific manner + rou-
tines resulted in a reduction of intensity of my flare ups. For 84 days (42 pre and 42 test period) I tracked my: back spasms
and sharp pain (back, knees and hips). In the pretest and test period I continued my workout routine which includes swim-
ming and biking 4x a week. During the test period I created a routine of 3 days /week (min.) where I utilized the novel therapy
combination: 5 mins infrared light, 10 mins electric simulation, 5 mins hot/cold therapy with reduced intensity of infrared light.

Maintenance:

The Result: -45% reduction in flare up intensity (95% CI p < 0.03)

Reference chart

Quality of Life: I have noticed a significant improvement in my quality of life since the introduction of my novel therapy. The
pain and discomfort which used to interfere with my daily routine has significantly reduced. My mood has lifted considerably,
and I find myself feeling more optimistic and energetic.

Disclosure: C. West: None.

Average daily flare ups and the % change in pain rating
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Number: PP06

Dana’s Data Dashboard: Applying a Familiar Framework for Efficient and
Effective Health Management

Dana Guglielmo, Los Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: As a researcher and data analyst, I enjoy the meticulous attention to detail that my work requires. I
love the process of collecting, analyzing, and interpreting data to find patterns to ultimately improve population health. My
passion for public health comes frommy own health battles: I have rheumatoid arthritis and several other chronic conditions.
These require ongoing maintenance, including doctor appointments, medications, labs, prior authorizations, referrals, and
more. I started seeing more specialists in my 20s, and with each new specialist it became increasingly challenging to remem-
ber all of the complex and intricate details of my health management plan. I felt overwhelmed trying to stay on top of all of the
moving parts, and I realized I needed to make a change.

Intervention: I applied a familiar framework to my health management by turning it into a research project! The first step was
getting organized, so I created a spreadsheet to manage my health information. Although it accomplished my immediate
goal of getting organized, the spreadsheet was very plain and I did not use it often. I decided to turn it into a Dashboard
(Figure 1). In the research world, a “Dashboard” is any data visualization platform that distills large amounts of complex infor-
mation into a user-friendly data snapshot. I’m a fun and vibrant person, and the design needed to match this. I added colors,
icons, clickable dropdown buttons, and optimized it for use on a computer or mobile device. I embedded links to different
apps - for example, clicking an address pulls up real-time directions.

Figure 1. Dana’s Data Dashboard: a snapshot of the numerous features and benefits of my dashboard.
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Figure 2. Proactive instead of reactive health management: finally getting my routine rheumatology labs completed on schedule!

Figure 3. Portable, adaptable, and user-friendly: demonstrating that I can manage my health anytime and anywhere (even in a tree!) at Santa Ynez
Falls, Los Angeles California.

5250



Maintenance: My dashboard greatly improved my health management in several ways: (1) My approach changed from
reactive to proactive (Figure 2). I now stay on top of appointments, medication refills, labs, prior authorizations, etc. long
before they are due. (2) My communication with my health care team substantially improved. I can communicate large
amounts of accurate health data efficiently, concisely, and effectively. I can articulate my thoughts much more clearly. For
example, if I want to demonstrate a pattern I’ve noticed, I present it in a graph. (3) I am significantly more confident about
my health management. Visualizing my progress allows me to come up with creative ideas and solutions to problems effi-
ciently - just like a research project! (4) Most importantly, these changes have led to reduced stress levels and a decrease
in symptoms of my arthritis and other chronic conditions.

Quality of Life: Dana’s Data Dashboard transformed my health management. Not only can I manage my health anytime and
anywhere (Figure 3), but it has enabled me to “zoom out on the graph.” Instead of focusing on the day-to-day never-ending
list of tasks, I can see the bigger picture: I am finally managing my health effectively. The final piece of any research project is
disseminating findings in a way that can help others - hence this abstract! My hope is that this abstract will provide inspiration
for others to work with their medical team to utilize their own strengths and interests to translate their health management
into an area of their life in which they can excel and thrive.

Disclosure: D. Guglielmo: None.

Number: PP07

How "Coming Out" About My Lupus Diagnosis Allowed Me to Connect
With Patients, Get Involved With Research, and Spread Awareness

Jamie Chieh Lo, School of Medicine, I-Shou University, Keelung, Taiwan

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Ever since I started medical school, I have been advised to not talk about my experiences with SLE.
Family, friends, and even professors have warned me that discussing such topics may have negative implications on my
future career.

Initially, I was skeptical. However, I soon found out that many young people, particular physicians, are extremely reluctant to
openly discuss their chronic conditions, because they were worried about employers viewing them as a liability.

Intervention: In order to spread awareness about lupus, I ventured out of the private patient support groups and started
with a Facebook post explaining my diagnosis to family and friends, more than 4 years after my first rheumatologist visit.

I also started to post regularly about both my personal journey and educational content about lupus on my Instagram
account with more than 13000 followers. Friends and strangers alike messaged me to exchange experiences (as well as
morbid jokes that will make healthy peers quite uncomfortable). I was also able to convince a few who were experiencing
mysterious symptoms to see a rheumatologist. In one case, lupus nephritis was diagnosed early, and treatment was initiated
before any further damage occurred!
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Encouraged by the response I received, I felt empowered to go further in my advocacy and started sharing my experiences
with another stigmatized condition: CHB. With CHB, managing lupus is more challenging since the treatments I am on, like
steroids and rituximab, carry a high risk of causing HBV reactivation.

However, as a young "healthy" carrier, I was ineligible for costly antiviral medications under Taiwanese National Health Insur-
ance (NHI), even though I had an off-the-charts viral load, mildly abnormal liver function, and was at risk of infecting my
patients. I shared my story at multiple international hepatitis meetings, and with the effort of fellow advocates, eventually
NHI agreed to start covering antivirals for immunosuppressed patients like me.

Maintenance: In recent years, Taiwan has seen an upsurge of patient-led advocacy efforts. As a result, many new drugs are
now available for oncology and rare disease patients, and we are beginning to see the same trend in rheumatology. Patients
have also become more health-literate, thanks to improved access to high-quality educational materials in Mandarin.

As a bilingual medical student, I also joined the translation task force of the COVID-19 Global Rheumatology Alliance. Over
the past 3 years, we have translated the adult and pediatric versions of our vaccine survey into dozens of languages and dis-
seminated them worldwide. I am also working on several other projects in autoimmunity and viral hepatitis, and was able to
present my research at several international conferences.

Quality of Life: Inspired by the feedback I’ve received and progress that has been made, I no longer view myself as a "liabil-
ity". Instead, I strongly believe that my lived experience as both a medical student and a patient are valuable assets when it
comes to patient care, research, and advocacy.

In the future, I hope to become a rheumatologist who conducts research that meets patients’ needs, as well as an advocate
for a more inclusive workplace environment for young professionals living with chronic illness.

Disclosure: J. Lo: None.

The author presenting at the HBV Patient Session, AASLD The Liver Meeting 2022
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Number: PP08

Finding Gratitude in Adversity: The Impact of Finding the Right
Rheumatologist

Yaideliz Acevedo, Global Healthy Living Foundation, Newark, NJ

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: I recall sitting in the doctor’s office with my one-month-old baby in his stroller, hearing the words
"You have rheumatoid arthritis." At 21, I had no understanding of this condition, and my primary care doctor didn’t take
the time to talk to me about it. I didn’t perceive it as too serious, but after my first visit with a rheumatologist, I felt worse
than before. He assured me that I would be fine, but left the room before I could ask any questions or seek comfort in
understanding my disease. This made me feel frustrated because I felt I would receive the same standard care as
everyone else.

Because of this, I decided not to take the prescribed medication, hoping the condition would pass.. However, my condition
deteriorated to the point where I couldn’t care for myself, let alone my son.

Intervention: This realization prompted me to seek answers and take control of my health. I started on my own research
journey and found a rheumatologist who took me seriously and took the time to answer my questions. She emphasized
the importance of adhering to the treatment plan. This marked a turning point for me, igniting a desire to be proactive in
my care.

Around that time I also found CreakyJoints. CreakyJoints is an international digital community for people living with arthritis
who seek education, support, advocacy, and patient-centered research. The articles and personal stories available on the
CreakyJoints.org website provided invaluable insights and answered questions I thought no one could address. To this
day, I keep a ’bucket list’ of ideas to try from those articles. Whenever doubts, concerns, or questions arose, I turned to
CreakyJoints for guidance. It became my go-to resource and has prompted many great conversations about integrative
treatments with my rheumatologist.
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Through CreakyJoints, I discovered patient advocacy opportunities and ArthritisPower, a patient-centered research registry.
Inspired to be a voice for others facing similar challenges, I embraced the chance to advocate for the rheumatoid arthritis
(RA) community. By fostering a closer relationship with my doctor, I gained better control over my flares and realized that a
fulfilling life with this disease was possible. Lifestyle changes and the insights I gained from my experiences allowed me to
manage my RA effectively.

Maintenance: I’m still navigating how to thrive with the disease. Currently employed as a certifiedmedical assistant at a can-
cer center, I cherish the open line of communication and trust I’ve developed with my rheumatologist. Participating in various
projects with CreakyJoints has been transformative. Connecting with individuals across the world who share similar condi-
tions has provided immense support and learning opportunities. We help one another while gaining insights into our
conditions and sharing ideas that may work for some but not others. Being part of this community has given me a voice
and the chance to advocate for those who may feel unheard.

Quality of Life: Finding the right rheumatologist inspired me to become an active member of the chronic disease community
and explore integrative treatments. Embracing this journey has led to a significantly improved quality of life, and I am pro-
foundly grateful for the experiences I have gained.

Disclosure: Y. Acevedo: None.

Number: PP09

Practicing Mindfulness to Improve Quality of Life

Vanessa Patino-Lydia, Global Healthy Living Foundation, Hallandale, FL

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: I’ve been living with symptoms of PSA and fibromyalgia for over 15 years. Four years ago, after
flareup that severely impacted my mobility where I was unable to walk up/down stairs, get in/out of car, I was diagnosed with
non-radial axial spondylarthritis. My quality of life was compromised and my future outlook felt grim.

Intervention: I began learning about spondylarthritis: what to expect, treatments, prognosis and ways to ease the pain. In
the past my approach to rheumatic disease has been to just deal with the pain, ignore it, and keep pushing through, but this
time I knew I had to do something drastically different. I needed to build a better relationship with my body. I tried comple-
mentary strategies to medical treatment such as meditation, reading, journaling, resting, leaving job, reducing commitments,
massage, walking/movement, aqua therapy, and gluten- and sugar-free diets. Certainly all of these complementary
approaches helped, but the real change occurred when I made a mental shift from thinking of my condition as “something
I have to fix or change” to “something that I have to make peace with.”

My rheumatologist recommended mindfulness training and a trusted friend recommended the Mindfulness Based Stress
Reduction (MBSR) class, specifically. Over the course of six months, I began doing it in a self-directed way by watching
videos, reading, reflecting, and practicing mindfulness activities, specifically:

• Body scanning and breathwork
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• Building Awareness and slowing down
• Perspective changing
• Responding vs. reacting
• Not judging, self-love (loving kindness)
• Individualized choice
• Asking for what I need from family, from doctors

Maintenance: I still wake up tired with neck, hip, and back pain from my inflammatory arthritis. Mornings tend to be slow
moving for me, and I don’t commit to doing too much in the first two hours after I wake up. But now I have built awareness
of this into my life. I look forward to my internal body scan as part of my daily mindfulness meditation routine. Fatigue is some-
thing I still experience, but what I tell myself about such things is different. These don’t make me less than. They are my
body’s way of communicating with me. Am I going to listen? Am I going to advocate for myself? It is an ongoing process
of befriending my body.

Quality of Life: I am much more aware of how I engage with my life and with stressors. My nervous system feels more
relaxed, my heart rate is lower and I’m living with increased ease of wellbeing. This means more movement, presence with
nature, getting outside, engaging in social activities and feeling more connected, less isolated. I am even planning a family
trip overseas and working with my rheumatologist to have medications with me in case I have a flare up. Mindfulness helps
me experience less suffering over pain (Table). I am less focused on needing to find a solution and instead focused on know-
ing that healing is within me.

Disclosure: V. Patino-Lydia: None.
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Number: PP10

Saved by Plants: How a Necessary Lifestyle Change Led to a Happier Life
with Decreased Rheumatoid Arthritis Pain and Fatigue

Shelley Fritz, Global Healthy Living Foundation, Nyack, NY

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: After my RA diagnosis over eleven years ago, I was optimistic that the first biologic DMARD I took
would slow the progression of my RA and ease symptoms. I spent the next decade switching medications to find better
options, all while taking steroids between biologics to continue to have a decent quality of life. Weight gain came quickly
and stayed. I began having gastrointestinal problems like microscopic colitis, but the moment that sent me racing for a
healthier lifestyle was when I was diagnosed with non-alcoholic fatty liver disease (NAFLD).

Intervention: After a doctor told me I had fatty liver in 2022, I began exercising more regularly. I still had pain and fatigue, but
my lab work showed low inflammation levels. Since 2015, I’ve been tracking my pain, sleep, and fatigue using patient-
reported outcomemeasures available in the ArthritisPower app. Beginning in 2020, when I felt more isolated after a big move
away from family and friends and the pandemic began, I also started tracking my satisfaction in social activities. I’ve been
gluten-free and dairy-free for over a decade, but in January of 2023, I added one more change to determine how my diet
might have an impact on my pain, fatigue, and sleep. This was because I always seemed to feel worse after eating pro-
cessed foods and red meat, which are considered high-inflammatory foods.

Because I needed more information first, I researched low-inflammatory foods and diet plans. It was important for me to find
a plan I could easily adhere to while keeping my meals free of gluten and dairy. I read that the Mediterranean diet is plant-
based at its core, and I wondered if this diet plan would help me minimize inflammation and feel better. So, I made the deci-
sion to fully implement the Mediterranean diet and try it for four months (Table).

Figure 1: ArthritisPower data shows decreases in fatigue and sleep disturbance and increase in satisfaction with social roles.
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Within the first week of my Mediterranean diet, I felt major changes in my body. I had more energy and less fatigue. I contin-
ued tracking my symptoms over four months and found that my pain, fatigue, and sleep disturbance decreased noticeably
on my ArthritisPower Health Picture (Figures 1 and 2). In addition, my desire to reach out to friends and socialize improved.

Figure 2: Data from ArthritisPower app shows decrease in social isolation from January-May 2023

Table. My Mediterranean Diet

5257



Maintenance: Eating healthy fats and avoiding foods that increase inflammation have been key to helping me feel better. I
learned that blood work never tells the whole story. Before implementing the diet, I felt terrible even though my C-reactive
protein (CRP) and erythrocyte sedimentation rate were lower than ever. Having a visual to represent how I feel helps me to
communicate to my doctor that my medications are indeed working well now and that my dietary changes have helped
me to feel as good as my blood work looked. The slight increase in fatigue and sleep disturbance in April reflects the two
weeks I paused the new diet.

Quality of Life: Adhering to the diet helped me to make major improvements in my well-being. Today I have normal liver
levels, more energy, less fatigue, less pain, and more inclination to socialize with family and friends. Managing RA is not only
about effective medications; patients may need to also make lifestyle changes to support their treatment plan. There are lim-
itations to the diet as it is high in healthy fats and may not help with weight loss, so continuing daily exercise and using portion
control are essential.

Disclosure: S. Fritz: None.

Number: PP11

We Suffered For Decades, But Then She Was Born

Ian Stedman1 and Barbara Stedman2, 1Canadian Autoinflammatory Network, Vaughan, ON, Canada, 2Canadian
Autoinflammatory Network, Turkey Point, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: I was born in 1981; my mother in 1949; and my grandmother in 1926. Our story runs at least four
generations deep, that we know of.

I began visiting my family doctor at 2 years of age for various issues, including swollen joints, bloodshot eyes, unexplained
rashes, fevers, and debilitating headaches. My symptoms lasted from a half day to three days, with no patterns or triggers.
My mother had the same challenges, as did her mother.

My childhood was defined by an endless search for answers. We rushed from specialist to specialist and spent long hours in
waiting rooms to endure never-ending tests. I was prescribed anti-inflammatories, antihistamines, pain meds, but never
accurately diagnosed. Doctors treated my symptoms, yet never suggested they might be connected.

By my late teens I lost interest in continuing the “specialist shuffle”. I took the medicines I was prescribed and adjusted my
lifestyle as needed. I missed school. I missed sports. I missed activities with friends. I accepted that my normal was not
everyone’s.

Intervention: Everything changed in 2012 when our first daughter was born. Like many babies, she had a rash at birth. Hers
was different though. Like mine, it would go away and come back. It covered her body and sometimes her face, and she
even experienced joint problems. Although I had given up looking for answers ten years earlier, it became clear that I didn’t
have that right anymore.
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Image of skin on daughter’s legs and left arm.

Image of author’s legs.
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My diagnostic odyssey re-started, I spent nights reading medical journals to no avail. Desperate, I searched online for images
of rashes and found a blog. The blogger described his diagnosis and posted pictures of his rash. It looked like ours! I headed
back to the journals, made a plan, visited more specialists, then had my eureka moment - I think we have Muckle Wells Syn-
drome! I searched for physicians who knew this rare disease and cold emailed a rheumatologist at our children’s hospital.
That rheumatologist responded within hours and asked me to obtain a referral.

Back to the hospital for more questions and tests. This time our blood was sent for genetic analysis and three months later
we confirmed that we have Muckle Wells Syndrome (MWS). We learned that if left untreated, MWS can cause amyloidosis
and sometimes lead to death.

Maintenance: Luckily, effective therapies were available. My mother, daughter and I now take an anti-IL-1b monoclonal
antibody every 8 weeks. Our symptoms went away overnight and my daughter does have to live the same life that we did.
I was in complete disbelief after that first dose and struggled for months to accept our “new normal”. I feared it might be tem-
porary, so I took nothing for granted.

Quality of Life: Treatment has changed our lives. It transformed my sense of what I am capable of and inspired me to think
deeply about what I am responsible for. I am lifted each morning knowing that I am no longer limited by my health. I joined the
board of a national rare disease advocacy group, which broadened my perspectives. I went back to University, earned my
PhD in law and became a professor. I have testified before Canada’s House of Commons Committee on Health and even
co-founded a not-for-profit to help bring awareness to these diseases. MWS is merely one of 60+ gene mutations that have
been described in the field of autoinflammation. Everyone should know them!

Disclosure: I. Stedman: None; B. Stedman: None.

Number: PP12

Sjögren’s-Fatigue: Non-Therapeutic Lifestyle Adjustments to Help
Manage My Most Problematic Symptom

Lisa Rubenstein, Sjögren’s Foundation, Los Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: I was diagnosed with Sjögren’s disease in 2015. I sought help from a rheumatologist after
experiencing hand pain. I also had dry eyes and dry mouth but thought the level of dryness was "normal." At the time,
my health was so good that I did not even have a primary care provider. Since then, my disease has progressed to
include comorbidities of orthostatic hypotension, Raynaud’s phenomenon, and peripheral neuropathy. I now see five
specialists on a regular basis. My Sjögren’s symptoms have also worsened and fatigue is the symptom that affects
my quality of life the most.

My fatigue takes different forms. I never feel rested and always wake up feeling tired. There are times when I feel as if I’ve lit-
erally hit a wall and need to immediately sit down and take a break. At times I can’t even lift my arms.

5260



Intervention: Unfortunately, at this time there is no medicine approved for Sjögren’s that treats fatigue. I knew I had to do
something to manage my fatigue to maintain and improve my quality of life. I started keeping a journal of when the fatigue
worsened. I tracked the level of fatigue, frequency, time of day, activities during that day and the previous day, and level of
stress. I tried to identify what activities would increase fatigue and what activities might lessen it. I found that my peak energy
is early in the day and decreases significantly by midday. Stress definitely increases all of my Sjögren’s symptoms, including
fatigue. Debilitating fatigue occurs most often when my schedule is overloaded. As long as the fatigue is not debilitating, I
found that exercise can temporarily make the fatigue go away.

Maintenance: Based on my analysis, I now schedule all appointments for the morning. I limit errands to 1-2 each day and
do them in the morning. For the first time in my life, I hired house cleaners. I would rather save my energy for more fun activ-
ities! I stay active and exercise regularly, where I again try to schedule this for the morning. I also know that I should not plan
other activities like laundry or errands on days with a heavy workout. I take a 1-2 hour break midday, then decide what else to
accomplish the rest of the day based on my energy level after the break. I rarely go out in the evening.

Quality of Life: Despite my Sjögren’s, I still do quite a bit of traveling, both in the United States and internationally. I under-
stand that a trip will result in an enormous amount of fatigue. I do not schedule any appointments or events for a week after
I return. I accept this as the price I pay to pursue my interests and continue to travel.

Although fatigue is still my most challenging symptom, scheduling my activities to minimize fatigue has reduced its impact on
my life to a more tolerable level. I’ve accepted that I have a constant level of fatigue. I continue to do the activities I enjoy
most – running and traveling among them. I’m not going to let my Sjögren’s and fatigue stop me from living a fulfilling life.

Disclosure: L. Rubenstein: None.

Number: PP13

My Four Pillars of Wellness: How Sleep, Diet, Exercise and Stress
Reduction Enable Me to Define My Life and not let Sjögren’s Define Me

Susan Barajas, Sjögren’s Foundation, Los Angeles, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 9:00AM–11:00AM

Background/Purpose: Being diagnosed with Sjögren’s has been a life changing event for me.I was diagnosed in 2013 after
suffering from various odd ailments. Ultimately, extreme fatigue, muscle pain and weakness led to my diagnosis. I spent
6 weeks with my legs feeling like I had just run a marathon. I was always on the move, played competitive tennis and had
a corporate full-time career. I was a woman on-the-go…until I wasn’t. My internist confirmed something was amiss and that
I had positive ANA and SSB antibodies, and, subsequently sent me for a lip biopsy and to a rheumatologist for further eval-
uation, which confirmed my Sjögren’s diagnosis.

Intervention: I was fortunate to have connected with a rheumatologist who was well-versed in Sjögren’s and is deeply
involved in rheumatic disease research. She immediately started me on 300mg of plaquenil, which took several weeks to
kick in. In an effort to stay on top of things I began making adjustments based on the 4 main pillars of my wellness: sleep,
diet, exercise and stress reduction. I developed a strict sleep routine and equipped my bedroom with the essentials for

5261



restful sleep. I began working with a nutritionist and, on my doctor’s recommendation, went gluten free and reduced my
dairy and sugar intake, though I still love dark chocolate M&M’s! It has been amazing to see the impact my diet changes have
had on my inflammation. Keeping my body moving is key, even when I just want to curl up under a blanket. My exercise of
choice is walking, and my preference is to be outdoors as much as possible. Lastly, I transitioned frommy full-time corporate
career to a more fulfilling career where I can manage my own calendar and stress. We call it Lisa 2.0.

Maintenance: Being diagnosed with a progressive disease only stressed the importance of keeping my health at the fore-
front of everything I do. With this in mind, those same pillars are my playbook – every single day. Maintenance for me is stay-
ing ahead of my disease. Sjögren’s is truly a game of whack-a-mole. Sjögren’s affects my bladder, nerves, eyes, and
digestive tract. As these issues pop up, they need to be addressed immediately and I’ve had to endure numerous treat-
ments as part of these processes. I don’t let my guard down and I am open and honest about what I can and cannot
do. I’ve become comfortable accepting that “no” is a complete and acceptable sentence and I’m intentional with my energy
and how I use it throughout the day. I’m aware of my productive times of the day and how to operate in low gear when I need
to. I’ve been intentional in choosing doctor’s that are familiar with Sjögren’s and are compassionate to the complexities of
this disease. Being surrounded by an amazing team of doctors has been critical to my health.

Quality of Life: I’m not going to lie and say this is all easy. I’ve completely adjusted my life to accommodate this disease. It
affects everyone around you, and, let’s face it, it’s an invisible disease which makes it hard for people to understand that you
feel sick when you look fine. I try not to focus on what I can’t do, and instead put my energy into the things I can do. When
something new pops up, I allow myself a little time to mourn and move on. Life has changed and I need to keep moving for-
ward. I have confidence in my medical team and my 4 pillars have served me well. I don’t allow Sjögren’s to define me.

Disclosure: S. Barajas: None.

Number: PP14

Putting Lived Experience into Action: Flipping the Script on Living with a
Chronic Disease

Natasha Trehan1 and Naomi Abrahams2, 1University of Ottawa, Take a Pain Check Foundation, Toronto, ON, Canada,
2University of Ottawa, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives
Session Type: Patient Perspectives

Session Time: 4:00PM–5:00PM

Background/Purpose: Naomi was diagnosed with Juvenile Idiopathic Arthritis (JIA) at the age of 18, after enduring 3 years
of misdiagnoses. Similarly, Natasha received a diagnosis of the same condition at the age of 13. Despite their distinct time-
lines, they lived with the challenges of chronic autoimmune disease. To seek support, they sought out communities where
they could connect with others who shared similar lived experiences. However, this proved difficult at times, prompting them
to take the initiative in creating their own inclusive and supportive spaces.

Intervention: Recognizing a gap in the chronic illness community, Natasha decided to create an online platform for youth
with rheumatic diseases. "I wanted to make sure other young people would never have to feel alone and go through the
experience I had." This led her to create Take a Pain Check (TAPC), a non-profit organization which supports, empowers,
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and provides an inclusive space where youth with rheumatic diseases feel understood. They run ambassador programs,
chronic illness-related events, host podcasts, and monthly hangouts. TAPC has brought together a global network of
healthcare professionals and patients to raise awareness and advocate for young people with invisible disabilities. To com-
bine their passion for research and experiences with JIA, they joined the Choice Research Lab as patient partners. The lab
focuses on patient engagement, valuing patient voices in research and shared decision-making. As patient partners, they
represent young people’s perspectives within the healthcare system, from diagnosis in adolescence into adulthood,
influencing knowledge translation. Naomi emphasized the value of her role in a TAPC podcast episode, “Being a patient
partner enables me to use both my knowledge and experience as a researcher and respondent to participate in research
promotion that values lived experience."

Maintenance: Their commitment to raising awareness about arthritis has garnered recognition from the broadcaster Cana-
dian Broadcasting Corporation (CBC) leading them to produce a documentary "If it weren’t for my friends, I wouldn’t have
survived". The documentary emphasizes the importance of self-advocacy, finding and building a community, patient
engagement and the role of friendship during one’s diagnosis. Having a friend who has a similar condition can alleviate the
burden of navigating it alone. This resource provides insight on obtaining support, advocating and raising awareness. Fol-
lowing the documentary, TAPC saw a 20% increase in followers.

Quality of Life: Arthritis is often wrongly perceived as a disease that only affects older individuals. They are determined to
challenge this misconception and break down the associated stigma. Through their advocacy work, they aim to create pos-
itive change and increase awareness. They are committed to advocating for themselves and others in the chronic disease
community. They hope to inspire others and expand inclusive advocacy measures in both research and social media. Their
ultimate goal is to empower those affected by chronic conditions and to foster a more understanding and accepting society.

Disclosure: N. Trehan: None; N. Abrahams: None.

The Impact
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Number: PP15

Toward a Frontier Beyond the Barriers of Position and Prejudice

Noriko Okochi1, Eiji Oishi2, Yuki Kojima3, Noro Takashi3, Mika Ishiguro3, Toshiko Ito-Ihara4 and YOSHIHIRO ARIMURA5,
1Rheumatic Disease and Vasculitis Support Network Japan, Institute of Neuropsychiatry, Tokyo, Japan, 2Rheumatic
Disease and Vasculitis Support Network Japan, UBE Frontier University, Yamaguchi, Japan, 3Rheumatic Disease and
Vasculitis Support Network Japan, Shinagawa-Ku, Tokyo, Japan, 4Kyoto Prefectural University of Medicine, Rheumatic
Disease and Vasculitis Support Network Japan, Kyoto, Japan, 5Kyorin University School of Medicine, Kichijoji Asahi
Hospital, Rheumatic Disease and Vasculitis Support Network Japan, Mitaka-Shi, Tokyo, Japan

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives
Session Type: Patient Perspectives

Session Time: 4:00PM–5:00PM

Background/Purpose: In Japan, firm boundaries exist between people from different walks of life surrounding diseases.

【Patients】

Some patients are unable to assert themselves before doctors who are knowledgeable and socially authoritative, and they
are treated as they are told. It appears as if it is taboo to express to a medical professional one’s desire for self-fulfillment
by putting off treatment. They feel sorry for their family members, lower their self-esteem, and are unable to say what they
want to prioritize in their lives.

【Caregivers of children with illnesses】

In Japan, where interaction with neighbors is decreasing, many families are isolated in child-rearing. This is even more diffi-
cult when the child has an incurable disease. Only the caregiver is responsible for the child’s protection. The caregiver’s per-
sonal feelings, history, and life are rarely shared with the patients themselves or with health professionals.

【Health care professionals】

It is difficult to fully interact with patients in the small amount of time available for consultation. Doctors experience many con-
flicts during treatment and feel helpless if their patients’ conditions worsen. They may have to deal with complaints from
patients because they are frustrated by their lack of success in treatment.

【Researcher】

There is a delay in the practice of patients actively participating in research. Patients have a victimized sense of being "experi-
mented on" when asked to cooperate in drug development. Researchers and pharmaceutical companies are seen as the
bad guys. Communication is not open and transparent.

The strong boundaries created by these positions have caused divisions within our society.

Intervention: It was against this cultural background that we launched the non-profit organization named Rheumatic Dis-
ease and Vasculitis Support Network in Japan. We had to resolve a number of conflicts in order to create a framework that
was different from the previous Japanese patient associations.We were encouraged by many people’s comments when we
presented our work at the ACR in 2021.
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Maintenance: Patients, Caregivers, Health care professionals, and researchers know each other, accept each other, and
work hand in hand together on various projects.

In April 2022, we exhibited a booth at the Japan College of Rheumatology. There, many doctors and researchers who sup-
port the organization joined the group. Occupational therapists and psychologists joined the group when making a video on
rehabilitation.While conducting awareness-raising activities, we were contacted from overseas and exchanged views with
an Indonesian patient group. I feel empowered, hopeful, and joyful by the expansion of encounters.

Quality of Life: Although patient association activities are not active in Japan, we believe that many people are encouraged
by these activities.In fact, in the course of our activities to date, we have received hopeful responses from many patients and
caregivers. We are working to overcome the divisions created by the strong boundaries of position. We hope that this orga-
nization will be a beacon of hope in the area of rheumatic diseases and vasculitis.

Disclosure: N. Okochi: None; E. Oishi: None; Y. Kojima: None; N. Takashi: None; M. Ishiguro: None; T. Ito-Ihara:
None; Y. ARIMURA: None.

Number: PP16

Peer Health Coaches Help Scleroderma Patients Cope with Isolation

Mary Alore1, Yen Chen2 and Susan Murphy3, 1Troy, MI, 2University of Michigan, Ann Arbor, MI, 3University of Michigan,
Plymouth, MI

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives
Session Type: Patient Perspectives

Session Time: 4:00PM–5:00PM

Background/Purpose: In 2011, I felt extremely isolated with my new diagnosis of diffuse systemic sclerosis and sought
support online and in support groups. In addition to being confusing, the misinformation I found about the disease was even
scarier and more isolating than my diagnosis. I then sought social support through my rheumatologist at the University of
Michigan who put me in contact with a few other patients who had asked him for similar social support. Since then, my focus

Activities created by people from many perspectives
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has been on supporting and educating fellow scleroderma patients as a mentor. I have worked one-on-one with over
100 scleroderma patients and concluded that patients need peer support for their mental and physical wellbeing.

Intervention: In my work as a Peer Mentor with the Michigan Medicine Scleroderma Program, I received the opportunity to
become a Peer Health Coach for the RENEW study. After meeting with 45 participants, I learned that almost all patients were
lonely and isolated in their disease, just like I was ten years ago.

In addition to being diagnosed with scleroderma, you receive a new status – isolated. You’ve never heard of scleroderma
prior to the diagnosis, nor has anyone you know. Also, the physicians you have been trying to get a diagnosis from over
the last year are not familiar with scleroderma either. Plus, you get the reaction, "But you don’t look sick!" Through the
RENEW study, health coaches met with patients virtually nine times over 12 weeks. Coaches led patients through goal-
focused health-related learning modules and provided guidance, experience, and social support. As a health coach, I could
offer real-life, lived experience and provide the support that was unavailable from family, friends, physicians, or therapists.

Maintenance: Patients need support and are seeking it. A trained health coach with a goal-setting framework helps them
be less isolated and feel that they are not alone. Peer support is crucial for helping individuals change behaviors, like improv-
ing mental clarity and outlook, as well as motivating them to achieve health goals.

Quality of Life: I am able to discuss the health coaching experience from both the health coach and patient perspective to help
reinforce the positive outcomes of peer social support. This is a valuable part of patient care that is missing in health systems.

Disclosure: M. Alore: None; Y. Chen: None; S. Murphy: None.

Number: PP17

Utilizing Support Networks to Improve Patient Outcomes

Brian Vogel, Lupus and Allied Diseases Association, Inc., San Diego, CA

SESSION INFORMATION
Session Date: Sunday, November 12, 2023
Session Title: Patient Perspectives
Session Type: Patient Perspectives

Session Time: 4:00PM–5:00PM

RENEW Study logo
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Background/Purpose: In 2006, I realized I was gay and identified as LGBTQIA but did not come out. In 2008, I began expe-
riencing chronic widespread pain, fatigue, and joint inflammation. I was referred to a rheumatologist due to a positive antinu-
clear antibody (ANA) test and misdiagnosed with juvenile rheumatoid arthritis. I began a medication regimen but no
improvement. I consulted another rheumatologist and started a hydroxychloroquine (HCQ) and prednisone regimen. In
2010, I was diagnosed with Idiopathic Thrombocytopenia (ITP) and consulted with an oncologist when my platelets dropped
dangerously low. After several failed intravenous immunoglobulin therapy (IVIG) infusions, I consulted a new oncologist and
received a ten-week rituximab infusion treatment that raised my platelets. In 2011, I was formally diagnosed with Systemic
Lupus Erythematosus (SLE). In 2013, I came out to my family and friends. I’ve tried numerous treatments between
2011-2022. SLE stabilized since February 2022 on current treatment.

Intervention: In 2017, my mom reached out to LADA and I volunteered at LADA’s Annual Lupus Charity Golf Classic. I met
other people with lupus and other autoimmune diseases for the first time. I then participated in LADA’s Lupus Education
Symposium. We learned a lot about the importance of clinical trials, patient empowerment, and care partnering from experts
in the field. We then attended Annual Awareness Day at the State Capitol, as constituents of LADA, to meet with various leg-
islators in the Senate and Assembly. I told my own story for the first time and shared my story with SLE. I will never forget the
feeling of validation when seeing my story resonate with others. This feeling sparked a sense of empowerment and passion
for advocating. I now share more on social media along with details of my story. When I moved to San Diego, I joined gay
sports leagues to meet other gay men. It’s allowed me to make new friends and connections that are essential parts of my
support networks. They significantly improve my SLE outcomes regarding my social, physical, and psychological well-being.
Support networks became an essential component of coping with my SLE.

Maintenance: Through joining gay sports leagues, I’ve cultivated a tribe of friends in San Diego that are lifelong friends and
connections. LADA has indeed steered me down a road to advocacy and self-empowerment as well as amplified my sup-
port networks. I’ve made lifelong friends and connections around the country that have become part of support network
and certainly improved my outcomes coping with SLE. They’ve created a close-knit Lupus community that I can rely on
when I need support and questions answered. In April 2020, I became LADA Board Member. I continue my advocacy efforts
alongside LADA working with people with Lupus through raising my voice and sharing my journey.

My family at the 19th Annual Lupus Charity Golf Classic 2019
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Quality of Life: In 2013, I earned my Bachelor of Science degree. In November of 2020, I relocated to warmer climate and
now live in San Diego. I’ve since changed careers and team of doctors. I’ve established strong healthy support networks in
San Diego while maintaining LADA relationships. I’m eating healthier and exercising regularly. As a result of these things, I’m
experiencing reduced disease activity and better quality of life.

Disclosure: B. Vogel: None.

My care partner poodle "Charlie" and I

Our golf team "Don’t Drink and Drive"
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0604, 1376
Blegvad-Nissen, Jesper 1869
Blevins, Jason 1985
Bley, Thorsten 1648, 2411

Bliddal, Henning 1983, 2531
Blitz, Sandra 1858
Blizzard, Leigh 0817
Blobel, Carl 1717
Block, Joel 1187
Blockmans, Daniel 1647, 1648,

1893, 2395
Bloom, Philip 1984
Bloostein, Aliza 0719, 1663
Bluett, James 1677, 2111
Blum, Marissa 1211
Blüml, Stephan 0748
Blyszczuk, Przemyslaw 0934, 0947
Boackle, Susan A. 2311
Bobak, Angela 0208
Boderman, Brianna 0180
Bodn�ar, N�ora 1337, 2153
Bøe, Thea 0543
Boeckxstaens, Lennert 1647
Boekel, Laura 0123
Boeltz, Sebastian 2463
Boers, Maarten 1327, 1331, 2243
Boesen, Mikael 1041, 1690, 1868
Böhm, Peter 2019
Bohnsack, John 0039
Bohorquez, Cristina 0813, 1307,

1376, 2164
Boh�orquez, Cristina 1462, 2264
Bohr, Daniela 1147, 1801
BOIARDI, LUIGI 2416, 2417
boidot, romain 2392, 2599
Boilard, Eric 2578
Boin, Francesco 0093, 0646, 0789, 0792,

0962, 2364
Boire, Gilles 0374, 0428, 0745, 0823, 1080,

1285, 1295, 1303, 1334, 1796, 2108
Boire, Nicholas 2557
Bois, Melanie 0019, 1538, 2557
Boisramé, Sylvie 1371
Boissier, Marie-Christophe 0088
Boix-Amor�os, Alba 1644
Boix-Navarro, Paula 1101
Boki, Kyriaki 2390
Bolaky, Nargis 2192
Bolam, Scott 0863
Boland, Sandro 0891
Bolce, Rebecca 0520, 2231, 2242, 2549
Bolde, Shannen 1262, 1654
Bolden, Caleb 0827
Bolduc, Élodie 1655
Bolek, Ertugrul Cagri 1648
Boll, Sidsel 1197
Bollegala, Heather 0367
Bollmann, Miriam 0796, 0797, 1760
Bollo de miguel, Elena 0950
Bolstad, Nils 1081
Bolster, Marcy 2001, 2083
Bolton, Chrissy 1658, 1659
Bomback, Andrew 0855
Bombardier, Claire 0386, 2133
Bombardieri, Michele 1635



Bonami, Rachel 2464, 2465
Bonardelli, Stefano 0641
Bonasia, Carlo 0007
Bonazza, Gino Andrea 0947
Bond, Milena 1648, 1882, 2397,

2561, 2562
Bond, Simon 0679
Bonel, Harald 2422
Bonella, Francesco 2158
Bonelli, Michael 0748
Bonenfant, Debora 0082
Bonfa, Eloisa 2298, 2546
Bonfield, Tracey 1314
Bonifer, Constanze 1759
Bonilla, Dennisse 0558, 1449, 1461, 1468,

2258, 2259, 2286, 2288, 2290
Bonilla, Gema 1319, 1445, 1446, 1462,

2165, 2172, 2173, 2174, 2264,
2277, 2518

Bonin, Robert P. 1594
Bonnefoy, Françis 0940
Bonnotte, Bernard 0854, 0858, 2392,

2393, 2599
Bonomi, Francesco 0619, 1528
Bonzel, Clara-Lea 0456
Bookman, Arthur 1449, 1634
Boonen, Annelies 0123, 0400, 0521, 1407,

2216, 2219
Bootsma, Hendrika 0905, 1371, 1634
Borba, Eduardo 2298
Borcherding, Nicholas 1366
Borchin, Renee 0479, 0705, 1348,

1543, 2492
Borchmann, Sven 1343
Bordignon Draibe, Juliana 0687
Borg, Alexander 2068
Borgers, Jessica 2510
Borghi, Maria Orietta 0738
Borie, Dominic 0904
Borie, Raphael 0725, 2098
Bories, Eva 2562
Borisova, Anastasia 2156
Börjesson Sjö, Lena L14
Bork, Christian 0980
Borok, Sara 1346
Borovsky, Dorota 0369
Borrego Sanz, Lara 1127
Borrego-Sanz, Lara 1130
Borrell, Helena 0430
Borrelli, Ken 2505
Borse, Vishal 0051
Borte, Michael 0275, 0276, 1936
Bortolotti, Roberto 2561
Boscardin, John 0832
Bosch, Philipp 0778, 1648, 1882, 2424
Bose, Moumita 1452
Bosello, Silvia 0656, 1529, 1533, 1704
Bosman, Else 1626
Bosson, Jean-Luc 1614
Bost, James 2061
Boster, Daniel 0089

Bostrom, Mathias 1985
Bosworth, Hayden 1618
Botea, Antonela 0543
Boteanu, Alina 1247, 2319
Boteanu, Alina Lucica 0376
Both, Charlotte 2175
Botson, John 1123
Böttcher, Joachim 1884
Bottini, Nunzio 0093, 0792, 0962
Bouajina, Elyes 0506
Boubaya, Marouane 0627
Bouchard-Marmen, Maude 1960
Boucher, Adrian 2020
Boudhabhay, Idris 0725
Bouget, Vincent 1635
Bouillet, Laurence 0856, 2562
Boukhaled, Giselle 0919
boulch, Morgane 0956
Boulet, Marianne 1655
Boulman, Nina 1526, 1702
Boumans, Dennis 0766, 2424
Bourdin, Arnaud L14
Bourgeois Avella, Camille 0349
Bourgeois Moine, Agnes 0103
Bourgoin, Charlotte 1203
BOURGUIBA, RIM L03
Bourin, Arnaud 0891
Bourre-Tessier, Josiane 0274, 1960
Bouslaugh, Laura 0362
Bousso, Philippe 0956
Boutemy, Jonathan 0696
Bouvier, Elodie 1203
Bouzidi, Houda-Ghozlane 0088
Bovis, Francesca 1228
Bowen, Hannah 2094
Bowers, Scott 1145
Bowes, Michael 1874, 1982
Bowish, Dawn 1796
Bowling, C. Barrett 0118, 2449
Bowman, Savannah 0156, 1852
Bowman, Teri 2426
Boxberger, John 2003
Boyadzhieva, Zhivana 1327, 2017, 2531
Boyle, David 0196, 1750, 1755, 1773,

2124, 2431
Boys, Catherine 1854
Boyton, Rosemary 1677
Bozan, Francisca 2575
Braaten, Tawnie 1053, 1071, 1079, 2514
Bracaglia, Claudia 0761
Bracero, Sabrina 1580
Bracher, Marguerite 0587
Bracken, Sonali 1096
Bradbury, Brian D. 2008, 2529
Braddock, Amanda 2081
Bradfield, Hannah 1237
Bradley, Sarah 2505
Bradney, Michelle 2593
Brady, Brenna 2240
Brady, Mary 1064
Braekers, Roel 0123

Brahmachari, Ballari 1197
Brambilla, Roberta 1784
Bramham, Kate 2315
Brana Abascal, Ignacio 1319, 2165, 2172,

2173, 2174
Branch, D. Ware 0097, 0098, 1604,

1605, 1608
Branco, Jaime 1353, 2209
Brandon, Timothy G. 0356, 0364,

0829, 1235
Brandt-Juergens, Jan 0489, 0529, 0780,

1390, 1431, 1440, 1688
Brandy-Garcia, Anahy Maria 0495, 1319,

2165, 2172, 2173
Branigan, Patrick 0265
Brantner, Collin 1021
Braun Moscovici, Yolanda 0217
Braun, Juergen 0201, 0844, 1391,

1839, 2216
Braverman, Genna 1672
Bravo, Cecilia 1813
Bravo, Jazmin 0904
Bravo, Julio 2092
Bravo, Toni-Ann 0398
Bravo-Zarate, Brenda 1050
Breban, Maxime 0262, 0525
breckler, Magali 0088
Breitman, Maya 1314
Brekke, Lene Kristin 2399
Brenchley, Laurie 1221, 1222
Brener, Ariel 0462
Brenis, Claudia M. 1316
Brenner, Darren 2369
Brenner, Michael 0094, 0735, 0736, 1580,

1658, 1659, 1693, 2426, 2432, 2436
Breslin-Perry, Paula 1083
Brett, Alan 1874
Brewer, Carmen 2058
Brezin, Antoine 1554
Brial, François 0815
BRICMAN, Laura 0385, 0401
Bridges, S. Louis 0735, 2541
Bridgewater, Susan 2028
Brinkman, Danielle 0360
Briones, Melissa 0765, 2080
Briones, Vilma 1846
Brito, Luisa 0474
Britt, Jon 0820
Brittain, Claire 2332
Broadwell, Aaron 1412
Broch, Kaspar 0637, 1701
Brock, Christina 0585
Brock, Guy 2050
Brocq, Olivier 0439
Brodeur, Kailey 1708, 2475
Brodin, Eli 1330
Brodin, Peter 2477
Brodmerkel, Carrie 0583
Brodsky, Polina 0086
Brodsky, Robert 1605
Brogan, Paul 1228



Brohawn, Philip 2336
Brolin, Sara 1648
Broner, Jonathan 1674
Brook, Jenny 1286, 1287
Brookhart, M Alan 2528
Brooks, David 0919
Brooks, Stephen 0902, 1660
Brooks, Tim 1677
Brophy, Mary 0241, 0814
Brossart, Peter 0409, 0636, 1649, 2424
Brouquet, Alice 1552
Broury, Ashraf 2444
Brouwer, Elisabeth 2395
Brown, Adam 0280
Brown, Catherine 2308
Brown, Donclair 1821
Brown, Edith 1520
Brown, Jared 2600
Brown, Joseph 2232
Brown, Mackenzie 1985
Brown, Mark 0953
Brown, Matthew A. 2548
Brown, Michael 0149
Brown, Olivier 1388
Brown, Roger 0310
Brown, Roland 0598
Brown, Sarah 1512
Brown, Sean 0992
Brown, Zoe 0638
Broz, Petr 0058
Brubeck, Hannah 2138
Bruce, Ian 0140, 0595, 0597, 2258, 2265,

2266, 2288, 2311, 2588
Bruchfeld, Annette 0683, 0857
Bruckner, shane 0069, 1721
Brueckmann, Ines 2175
Bruera, Sebastian 0156, 1852
Brugarolas, Emma 2403
Bruggemeyer, Cody 0295
Brugman, Aenea 1777
Brun, Marthe 1081
Brun, Nikolai 1431, 1688
Brunborg, Cathrine 0543, 0637, 0643,

0644, 0645, 1701
Bruner, Evelyn 2445
Brunetti, Vanessa C. 2008, 2528, 2529
Bruni, Cosimo 0618, 0619, 0628, 0637,

0643, 0644, 0645, 1374, 1699, 1700,
1701, 2596

Brunner, Hermine 0354, 0357, 0372, 0830,
0971, 1234, 1247, 1252, 1814,
2262, 2330

Brunner, Juergen 1232, 1233, 1248, 1623
Brunner, Matthias 0939
Bruno, Dario 0399, 2410
Brunori, Michele 1691
Brüschweiler, David 0402
Brutsche, Martin 0281
Bruurmijn, Tirza 0050, L08
Bruyn, George A. W. 0766
Bryan, Mersine 1227

Bryant, Gary 0595, 1213, 1214
Brzezicki, Jan 0445
Bu, Lihong 0269
Bu, Xianwei 0459
Bubb, Michael 1041, 1690
Bubova, Kristyna 1403, 1780
Bucau, Margot 0103, 1479
Buch, Maya 0451, 0835, 1301, 1904, 2143
Buchanan, Russell 1054
Buchbinder, Elizabeth 2509
Buck, Andreas K. 2411
Buckley, Christopher 0051, 0787, 0835,

1658, 1659, 1759, 2432
Buckner, Jane 0081, 1762, 2124, 2431,

2582, 2585
Budev, Marie 2530
Budoff, Matthew 0130, 0390, 0975,

1305, 2103
Budumuru, Srujana 2223
Buehring, Bjoern 1839
Buendía S�anchez, Nuria 1998
Bugdayli, Kubra 1908
Bugnard, Francoise 1552
Buhler, Katherine 0221, 2578
Buhnerkempe, Michael 0159
Bui, Caroline 1932
Bui, John 0423
Buie, Joy 0325, 1652, 2093, 2262, 2497
Bujor, Andreea 0961, 2366
Bukhanova, Daria 1315
Bukhari, Marwan 2011
Bukiri, Heather 1517
Bukulmez, Hulya 2496
Bulbin, David 0208, 0539, 0855, 2484
Bull Haaversen, Anne 2399
Bulle, Maxime 1720
Bullock, Danielle 0362
Bumol, Tom 1742, 2124, 2431
Bundschuh, Elizabeth 1517
Bundy, Christine 2195, 2196, 2197, 2198
Buni, Maryam 2571
Buragamadagu, Bhanusowmya 0293
Burg, Lara Clarissa 1649
Burg, Nathalie 1717
BURGOS-VARGAS, RUBEN 0356
Burja, Blaz 0627
Burkart, Christoph 1322
Burke, Colleen 0149
Burke, Laurie 2262
Bürki, Kristina 0947
Burmester, Gerd 0451, 1323, 1325, 1332,

1440, 1739
Burnham, Jon 1088
Burns, Christopher 0911, 1586, 1616
Burrage, Lindsay 0788
Burrone, Marco 0345
Burroughs, Cristina 0479, 0705, 1348,

1543, 2492
Bursch, Brenda 2057
Bursill, David 0238
Burt, Kevin 0880, 0881

Burwell, Timothy 0004
Busch, Martin 2491
Bush, Kathleen 1432
Busquets, Noemi 0430, 2237
Bustabad Reyes, Maria Sagrario 0346
Butendieck, Ronald 1158
Butikofer, Lukas 2422
Butler, Breanna 0029, 1733, 1734, 1764
Butler, Chris 0938
Butler, Margaret 0397, 1295
Butman, John 2058
Butt, Ayesha 1608
Butte, Atul 2435
Buttel, Thomas 1907
Buttgereit, Frank 1327, 1850, 2016, 2017,

2531, 2532
Buttigieg, Kathy L05
Buyon, Jill 0554, 0781, 0850, 0851, 0923,

0927, 1469, 1598, 1600, 1682, 1693,
1695, 1834, 2266, 2311, 2552,
2554, 2588

BWH, STARS 2426, 2436
Bye, Thomas 1653, 1975, 2498
Bykerk, Vivian 0397, 0428, 0735, 0745,

0823, 1067, 1257, 1285, 1295, 1304,
1672, 2038, 2108, 2539

Bylinska, Aleksandra 0926
Bynum, Julie 0433, 0805
Byon, Wonkyung 1379
Byram, Kevin 1035, 2395
Byrne, Daniel W. 0131, 0132, 1642
Byrne, Suzanne 1269
Byth, Kate 2505
Bythell, Mary 1947
Byun, John 1405

C
Caballero, Carlo 0338, 1444, 2269, 2270
CABALLERO, CARLO VINICIO 0133,

0225, 1969
Caballero, Diane 0429, 1904, 2251
Caballero-Nieto, Victor 1783
Cabero, María Jesús 2370
Cabral, David 1626
Cabrera, Diego 0226, 0998
Cacciapaglia, Fabio 1529, 1530, 1533
Cacheda, Ana Paula 1462, 2264, 2277
Cadatal, Mary Jane 0518, 1425
Cadena, Andres 0196, 0197
Cadranel, Jacques 0854
Caesar, Michelle Ann 1345
CAETANO, CAMILA 1670
Cagnotto, Giovanni 1330
Cahuzac, Clélia 0608
Cai, Benjamin 2437
Cai, Frank 1937
Cai, Guoqi L05
Cai, Julia 1183
Cai, Lin 1920
Cai, Qingmeng 0115
Cai, Tianrun 0185, 0744, 0968



Cai, Tianxi 0456, 0807, 0968
Cai, Yanrong 0041
Cailliau, Emeline 0777, 2547
Caire, Robin 1713
Cairns, Ewa 1727, 1728
Calabrese, Cassandra 1061, 1670
Calabrese, Leonard 0280, 1061, 1670
Calabuig-Sais, Irene 0812, 1998, 1999
Calderon, Stephen 0048, 1589
Caldron, Paul 2082
Caligiuri, Isabella 2181
Callahan, Leigh 1907
Calle, Marinella 2077
Calleja, Sara 0950
Callejas, Jose L. 2414, 2558
Caller, Tal 2168
Callis Duffin, Kristina 1413
Calomarde Gomez, Cristina 1928,

1930, 1931
calvet, Xavier 0495
Calviño, jesús 2370
Calvo Alén, Jaime 0604, 1125, 1136
Calvo- Alén, Jaime 1343, 1445, 1446, 1462,

2237, 2264, 2277, 2319
Calvo Penadés, Inmaculada 1247
Calvo Río, Vanesa 0593, 1128, 1152, 1534,

1559, 2341, 2370, 2381
Calvo, Jerusalem 0427, 0447, 1292, 1307,

1308, 2164, 2165, 2540
Calvo, Katherine R. 2570
Calvo-Aranda, Enrique 0245, 0813,

1076, 2341
Calvo-Zorrilla, Itziar 2391, 2420
Calzascia, Thomas L13
Camai, Alex 0131, 0132
Camarda, federica 1761, 1778
Camargo Macias, Kathlyn 1856
Cambré, Isabelle 0891
Cambridge, Jo 0067
Cameron, Amy 1793
Caminal-Montero, Luis 0708, 2370
Caminati, Marco 0856
Caminis, John 2002
Camins Fàbregas, Jordi 0298
Camins-Fàbregas, Jordi 0593, 2341
Camp, Heidi 0459, 1326, 2095
Campagne, Julien L03
campana, vincenza 2241
Campbell, Emily 1133
Campbell, James N 0323, 0324, 1977
Campbell, Mark 0319, 1865
Campillo, Sarah 0374
Campitiello, Rosanna 0053, 1532
Campochiaro, Corrado 0662, 0737, 1036,

1529, 1533, 1570, 2397, 2404, 2561,
2562, L03

Campos Fern�andez, Cristina 1319, 1943,
2129, 2237

Campos, Cristina 0447, 1307, 2164,
2394, 2419

Campos, Jose 1076

Campos-Tinajero, Emmanuel 0200, 2035
Can, Gunay 0143
Cañadillas-Sanchez, Elena 0305,

1179, 2172
Canals, María Magdalena 2154
Canarutto, Daniele 0737
Canavan, Mary 0054, 1738, 2438
Candelas, Gloria 1813, 2244, 2248
Candia, Albert 0583
Canete, Juan D 0872, 1644, 2440
Cann, Ewurama 0724
Canna, Scott 0084, 0259, 0363, 1662, 2477
Cannavacciuolo, Tommaso 0669
Cannistrà, Carlo 0619
Cannizzaro Schneider, Elvira 0363
Cannon, Grant 0403, 0435, 0743, 0769,

0770, 0771, 0772, 0808, 1053, 1071,
1079, 1280, 1290, 1340, 1582, 2117,
2119, 2138, 2139, 2140, 2430, 2514

Canny, Susan 1711, 2330
Cano, Maria Dolores 1971
Caño-Alameda, Rocío 0813, 1101,

1376, 1446
Cano-García, Laura 1740, 1774
Canovas Olmos, Ines 0199, 0379, 0452,

1309, 2012, 2146
Cantalejo Moreira, Miguel 1076
Cantarini, Luca 0759, 1228, 1248
Cantatore, Francesco Paolo 1699
Cantini, Fabrizio 2561
Cantoni, Eleonora 0737
Cantor, Adam 1644
Cantu, Miranda 0469
Canzonieri, Vincenzo 2181
Cao, Binxin 1619
Cao, Cindy 1122
Cao, Mengzhuo 0120
Cao, Peng 1398
Cao, Ye 0093, 0735, 0792, 1580
Capelusnik, Dafne 0123, 0400,

1407, 2219
Capitle, Eugenio 1938, 1939
Caplan, Arnold 1314
Caplan, Liron 1406
Caporali, Roberto F. 0451, 1325, 1332,

1417, 1530, 1849, 2143, 2561
Cappelleri, Joseph C. 1217
Cappelli, Laura 1074, 2513
Capponi, Sarah 1083, 1088, 2064, 2589
Capria, Vittoria 1721
Caproli, Alessia 1320
Caputo, Victor 0432, 0561
Cara, Carlos 2148
Carabias-Ane, lidia 1928
caracciolo, José 0561, 2112
Carames, Beatriz 0869, 0870
Carandang, Kristine 2090
Carayannopoulos, Leon L17
Carbert, Andrew 2048
Carbone, Vanessa 1231
Card, Catherine 0144

Cardelli, Chiara 0284, 1170, 1966, 2029
Cardenas-De la Garza, Jesus Alberto 0145,

0146, 0388, 0493, 0494, 0496, 1263,
1270, 1283, 1447, 1448, 2097,
2194, 2309

Cardoso Peñafiel, Patricio 0245, 1076
Cardwell, Francesca 1208, 2020
Carlens, Gunter 0891
Carli, Alberto 2102
Carli, Linda 0284, 1170, 1966, 2029, 2292
Carlin, Jeffrey 0081
Carlini, Luca 0345, 0355, 2476
Carlson, Daniel 2585
Carlson, Dustin 0026, 2369
Carlucci, Philip 1600, 1695, 1834
Carman, Julie 0004
Carmona, Loreto 0758, 0761, 2569
Carmona-Rivera, Carmelo 0902
Carmori, Ugo 2395
Carnago, Lisa 1011
Carneiro-Esteves, Lucie 2562
Carnevale, Gianluca 0042, 0043
Carol, Hallie 0259, 1088
Caroline, Caroline 0835
Caro-Martínez, Elena 1101
Carones, Adriana 0139
Carpenter, Charles 2585
Carpenter, Katherine 2535
Carpenter, Thomas 0167
Carpio Astudillo, Karen 0349, 2013, 2224
Carpio Tumba, Manuel 0762
Carranza Enriquez, Fabian 1050, 1164
Carrara, Greta 1119
carrasco-Cubero, Carmen 0298, 1319,

2165, 2172, 2173, 2174
Carrazco Chapa, Anahí 0200
Carreira, Patricia 0618, 0627, 0637, 0662,

1699, 1701, 2165
Carrier, Marie-Eve 0612
Carrier, Nathalie 1080, 1303
Carrillo Palau, Marta 0495
Carrillo Vazquez, Sandra 0987, 0988
Carrino, John 0334
CARRION BARBERA, MARIA IRENE

0593, 2321
Carri�on-Barberà, Irene 0564, 0647,

1445, 2341
Carroll, Angela 2346, 2347
Carroll, Robert 0138
Carroll, Stephen 0583
Carron, Philippe 1411, 1892, 2243
Carron, Pierre Louis 2493
Carroway, Tabitha 2455
Carsons, Steven 0464
Carstensen, Stine Maya Dreier 2067
Carter, Jamie 1964
Carter, Jeffrey 0490
Carter, Kyle 1434, 1435
Carter, Lucy 0548, 2335
Carter, Sean 0193
Cartwright, Adam 0082



Caruana, Rich 2521
Caruth, Lannawill 0131, 0132
CARVAJAL ALEGRIA, Guillermo 1371
Carvalho, Diego 0416
Carvalho, Pedro 2216
CARVES, Sandrine 1344
Carvidi, Alex 2435
Casaburi, Giorgio 0576, 2273
Casado, Gustavo 0432
Casado-Ju�arez, Irene 0077
Casafont-Sole, Ivette 0593, 0604, 1319,

1930, 2165, 2172, 2173, 2174, 2341
Casafont-Solé, Ivette 2394, 2419
Casal-Dominguez, Maria 0283, 1971, 2461
Casalechi, Heliodora 1827
Casanegra, Ana 2570
Casanova, Jean Laurent 1922
Casares, Desire 0738
Casas, Irma 1928
Casasola Vargas, Julio César 0987, 0988
Cascarano, Giancarlo 2292
Casciola-Rosen, Livia 0646
Case, Junning 2426
Case, Siobhan 1013, 2589
Casey, Alicia 2473
Casey, Fergal 0598
Casey, Kerriann 0017
Casey, Kerry A. 1696
Casey, Maximilian 0480, 1073
Cassie, Rebecca 1648
Cassone, Giulia 0694, 2561
Castagne, Myriam 1065
Castañeda, Santos 0593, 0708, 0774, 0813,

1319, 1651, 2165, 2172, 2173, 2174,
2341, 2370, 2391, 2394, 2413, 2414,
2419, 2420, 2520, 2558

Castel, Brice 1554
Castelino, Flavia 0332, 0620, 0630, 0827
Castelino, Madhura 0067
Castellano, Giorgio 1369, 2179
Castellanos Moreira, Raul 0774
Castellanos-Moreira, Raul 1304
Castelli, Florence 0815
Castell�o Miralles, Inmaculada 1943
Castellvi, Ivan 0618, 0637, 1179,

1699, 2319
Castellvi, Iv�an 1137, 1138, 1701, 2419
Castelo-Soccio, Leslie A 2059
Castillo Ortiz, Angel Alejandro 0987, 0988
Castillo, Diego 1137
Castillo-de la Garza, Rodrigo J. 0200,

2035, 2309
Castle, Patricia 2535
Castori, Marco 0254
Casto-Zunti, Riel 1888
Castrejon, Isabel 0161, 0346, 0447, 0500,

0965, 1040, 1304, 1307, 1417, 1849,
2013, 2199, 2227

Castro Pérez, Patricia 2341
Castro, Mario 1763
Castro-Corredor, David 1319, 2174

Cathébras, Pascal 0678
Catlett, Ian M. 0847, 1507, 2539
Catrina, Anca 1766
Catron, Sydney 1387, 1639, 1640
Cattalini, Marco 2474
Cattani, Giorgio 2397
Cauchi, Paul 2602
Cauley, Jane 2467
Cauvet, Anne 0956
Cavagna, Lorenzo 0142, 0338, 0774, 1965,

1969, 1970
Cavalli, Giulio 0737, L13
Cavalli, Silvia 1530
Cavallo, Sabrina 1655
cavazza, alberto 2390, 2417
Cavers, Will 0174, 0176, 0997, 1847, 2142
Cavett, Joshua 0066
Cawthon, Peggy 2467
Cea-Calvo, Luis 0500
Cebrian, Laura 0651, 2518
CECCHI, IRENE 0219, 0690, 0691
Cecere, Lynsey 1088
Cecilia, Stumpf 0890
Cedeno, Martha 2125
Cefle, Ayse 1568
Celia, Alessandra Ida 0915, 0923, 1598,

1607, 2427
Celik, Aykut Ferhat 1555, 1556
Celis, Raquel 0872
Cella, David 1216
Cella, Ricardo Rojo 0839, 2144
Cellucci, Tania 0369
Cembalo, sam michel 1907
Cenci, Simone 0737
Cendes, Fernando 0570
Cepas, Francisco 0020, 1308
Cerasuolo, pier giacomo 0656, 1529, 1704
Cerchietti, Leandro 0729
Cerd�o, Tom�as 0116, 0427, 0922,

1292, 2540
Cerd�o-R�aez, Tom�as 0020
Cere, Andrea 0053, 0254, 0669, 1532
Cerhan, James 2450
Cervantes-Perez, Evelin Cecilia 1319, 2174
Cervenak, Vladimir 1780
Cervera, Ricard 0097, 0098, 0738,

1604, 1697
Cesak, Petr 0292, 0654
Cesta, Angela 0386
Cetrez, Nursen 0550, 1459, 1460, 2310,

2320, 2551
Cha, Baekdong 0312
Cha, Hoon-Suk 0989, 1879, 1880,

2116, 2217
Cha, Seunghee 1245, 1253, 1366
Chabra, Sanjay 1107
Chac�on Vélez, Carolina Cristina 2005
Chacon, Andrea 0504
Chadli, Loubna 1508
Chadwick, Andrea 1610
Chadwick, Kristina L17

Chadwick, Nicholson 1035
Chae, David 1005
Chaichian, Yashaar 2288
Chaigne, Benjamin 0632
Chaisrimaneepan, Nattanicha 1352
Chakraborty, Debomita 0954
Chakraborty, Sudhanshu 0372
Chakravarty, Eliza 0469, 0554, 2554
Chakravarty, Soumya 1387, 1412, 1420
chalkia, aglaia 1537
Challa, Abhiram 1466
Challener, Gregory 1117, 1120
Chaltin, Patrick 0891
Chambers, Christina 0467, 0722, 1345
Chamlian, Alik 2400
Chamlian, Leia 2400
Chan Chun Kong, Daniel 1865
Chan, Antoni 0507, 1410, 1854
Chan, Antonia 1060
Chan, Christine 0688
Chan, Diana, Xin Hui 0313
Chan, Kar Li Kelly 2316, 2429
Chan, Karmela Kim 0087, 1067, 1919, 1925
Chan, Madelynn 2261, 2553, 2556
Chan, Shirley Chiu Wai 1398, 2274, 2275
Chan, Stephrene Seok Wei 1131
Chan, Veavi Ching-Yun 2176
Chan, ZT 0535
Chandler, Mia 0185, 1205
Chandra M, Nidhish 1871
Chandra, Tanya 0306, 1181, 1951
Chandrakasan, Shanmuganathan

0363, 0760
Chandran, Vinod 0168, 0484, 0486, 1432,

1643, 1689, 1792, 1795, 1796, 2218,
2235, 2242

Chandrasekar, Naveen 1864
Chandrasekharan, Unnikrishnan

1784, 1791
Chandrupatla, Sumanth 0165, 0977,

0999, 1807, 2522, 2523
Chang, Aileen 0196, 0197
Chang, Anthony 1243
Chang, Chiang-Hua 0805
Chang, Chi-Ching 1199, 2281
Chang, Ching-Kuei 1199
Chang, Edmund 0556, 2338
Chang, Eric 0872, 1978
Chang, Howard 0017
Chang, Huan 0535, 1506
Chang, Janet 2444
Chang, Joyce 0182, 0371, 0568, 1205,

1624, 2460, 2473, 2475, 2589
Chang, Margaret 1707, 1769, 2042,

2473, 2589
Chang, Min-Lee 0358
Chang, Peter 2042
Chang, Qing 0556, 2338
Chang, Rose 2351
Chang, Sarah 0017
Chang, Shannon 1866



Chang, Shu-Hao 1267
Chang, Sung Hae 0973
Chang, Ting-wei 0222
Chang, Yoosoo 1810
Chang, Yun 2018
Chao, Jaime 2448
Chapman, Lara S 1258
Chapson, Angela 2330
Chaput, Nathalie 0072
Charia, Hikmat 0199, 0379, 0452, 1309,

2012, 2146
Charles, Anne-Laure 1161
Charles, Eden 1859
charles, Julio 0952, 1664
Charles, Nicolas 0047
Charles, Pierre 0854, 0858
Charles-Schoeman, Christina 0233, 0286,

0287, 0288, 0289, 1165, 1343,
1959, 1972

Charmsaz, Sara 0423
Chasnyk, Vyacheslav 2476
Chassereau, Florian 1508
Chasset, Francois 0694
Chatelus, Emmanuel 0632
Chatham, Winn 0910, 0925, 2311
Chatila, Talal 1707
Chatterjee, Rudrarpan 2293
Chattu, Vijay 2259, 2286
Chaturvedi, Shruti 1605
Chatzis, Loukas 2183
Chaudhari, Abhijit 0503, 1864, 1887
Chaudhary, Haseeb 0299
Chaudhuri, Nazia 2158
Chauhan, Deven 2551
Chauhan, Kanchan 0448
Chauhan, Krati 0159
Chauveau, Dominique 0854, 2385, 2386
Chauveheid, Marie-Paule 0272
Chauvet, Clément 0946
chauvet, elodie 0466
Chauvin, Nancy A. 0356, 1235
Chauvin, Pierre 0678
Ch�avez, Nilmo 0459
Cheah, Jenice 0611, 1165
Cheah, Jonathan 2018
Cheang, Amanda Francesca Ya-Fang 1131
Chédeville, Gaëlle 0374
Cheema, Kim 0689, 2020
Cheemalavagu, Shashank 0505
Chellamuthu, Vasuki Ranjani 2365
Chemin, Karine 1741, 2466
Chen, Aijun 0282, 1920
Chen, Alex 0089
Chen, Antonia 0316
Chen, Anyan 0048
Chen, Audrea 1224
Chen, Boqi 1989
Chen, Chen 1252
Chen, Chih-Wei 0942, 0954
Chen, Dan L18
Chen, Derek 0017

CHEN, DER-YUAN 0396
Chen, Dong 1132
Chen, Houzao 1588
Chen, Hsiang 2338
Chen, Hsin-Hua 0396, 0983, 0984, 2267,

2268, 2300
Chen, Hu 0991
Chen, Hua 0801
Chen, I-Chieh 0816
Chen, Jen-Hao 2130
Chen, Jia (Sijia) 1782
Chen, Jia-Feng 2123
Chen, Jing 0933
Chen, Jin-Hua 1199
Chen, Junmei 0717
Chen, Jun-Pen 0225
Chen, Kiana 1715, 1716, 1718
Chen, Leo 1304
Chen, Lin 0013, 1580, 2519
Chen, Ling 2307
Chen, Lucia 1286, 1287
Chen, Michael 1434, 1435
Chen, Ming-Han 1373
chen, Mo 1749
Chen, Patty 1094
Chen, Ping 2537
Chen, Qing 2505
Chen, Qiu 2472
Chen, Quan 0114
Chen, Santi 1732
Chen, Sheng 0731
Chen, Shirley 1397, 1423
Chen, Shuang 0282
Chen, Shu-Chuan 1199
Chen, Stephanie 0592, 1547, 1548, 1549,

2263, 2294
Chen, Steven T 2538
Chen, Warner 1420, 2233
Chen, Wei 1661
Chen, Weiqiang 1670
Chen, Xiaomei L16
Chen, Xiaoting 0014
Chen, Xiaowei 0932
chen, Xin 1749
Chen, Xingdong 1786
Chen, Xueer 1751
chen, yahui 0960
Chen, Yan 1329, 2351
Chen, Yen 0629, 1216, 1262, 1654, PP16
Chen, Yi-Hsing 0816, 2487, 2553, 2556
Chen, Yi-Ming 0133, 0225, 0816,

1297, 2269
Chen, Yuanyuan 2526
Chen, Yuexin 2604
Chen, Yu-Hsiu 1199
Chen, Yuxiao 0865
Chen, Zhiyong 2454
Chen, Zhu 1809, 2344
Chen, Zuoguan 2604
Cheng, Anyan 1589
Cheng, Arthur Hoi Hin 2051

Cheng, Chiao-Feng 0222, 1948, 2130
Cheng, Claire 1661
Cheng, David 0807
Cheng, Debby 2538
Cheng, Gong 1311
Cheng, Hui L18
Cheng, Jiahui 1311
Cheng, Joseph 0904
Cheng, Ling 2488
Cheng, Qi 1749
Cheng, Qingmei 1592
Cheng, Sue 1414
Cheng, Tien-Tsai 2123
Cheng, Zhaorui 0733
Chenoff, David 0860
Chenoweth, Matthew 0175, 0177
Chen-Xu, Michael 2568
Cheong, Rachel 2444
Chepelev, Iouri 0014
Chepy, Aurélien 0946
Chernoff, David 0024, 2586
Cheung, Chak Kwan 2274, 2275
Cheung, Chris 2316
Cheung, Patrick 0631
chevret, Sylvie 0512
Chew, Erin 1035
Chew, Weida 1131
Chewning, Betty 0785, 1615
Chhabra, Amieleena 0374
Chhayani, Hiren 0308, 1820
Chi, Weiwei 0616
Chi, Xuyang 1250
Chiang, Chia-Chien 1696
Chiao, Elizabeth 0156
Chiara, Mai 1451
Chiba, Kenji 0934, 2355
CHIBA, NORIYUKI 0449, 1333
chiche, laurent 0854
Chien, Jung-Yien 2130
Chierergo, Gianna 0201
Chighizola, Cecilia 0097
Child, Angela 0332, 0620
Childs, Monica 0089
Chilton, Joanne 0909
Chim, Tina 0524
Chin, Felix 0023
Chin, Paulynn 1759
Chiñas, Marcos 1783
Chinn, Tiffany 0362
Chinoy, Hector 0133, 0225, 0338, 1174,

1444, 1965, 1969, 1970, 2270, 2575
Chiou, Carolina 2600
Chippington, Samantha 1658, 1659
Chirivi, Renato 0050, L08
Chironi, Gilles 0858
Chittipolu, Swetha 1820
Chiu, Faye 2022
Cho, Jiacai 2261, 2553, 2556
Cho, Jong Ho 2116
Cho, Jungchan 1393
Cho, Kerry 1600, 1695



Cho, Lindsay 1055, 1075, 2295
Cho, Michael 0420, 2110
Cho, Mi-La 0937, 1370
Cho, Soo-Kyung 0135, 0973, 0974, 0986
Cho, Young Min 1933
Chochinov, Harvey Max 1797, 1803
Chock, Eugenia 1608
Choe, Jung-Yoon 0528
Chohan, Aishwarya 1368
Choi, Chan-Bum 2380
Choi, Chulhee 1342
Choi, Daniel 0834
Choi, Eunice 1750, 1773
Choi, Florence 2478
Choi, Hyo-Jin 0563, 2284
Choi, Hyon K. 0203, 0234, 0251, 0606,

0742, 0811, 0827, 1116, 1117, 1120,
1542, 1579, 1804, 2314, 2378, 2428,
2453, 2485

Choi, Irene 0962
Choi, Jaehyuk 1580
Choi, Jeongim 0973
Choi, JeongWon 0937, 1370
Choi, Jiyoon 0138, 0508, 1488, 2253, 2328
Choi, Justin 1917
Choi, May 0122, 0221, 0558, 0741, 0744,

1016, 1063, 1461, 2266, 2578
Choi, Nayeon 0531, 0532, 2380
Choi, Sang Tae 1393
Choi, Sang-Il 1393
Choi, Se Rim 1375, 2180
Choi, Seulggie 1535
Choi, So Yung 2025
Choi, Soo-In 2125
Choi, Sung Hoon 1788
Choi, Sung-Eun 0563, 1371, 2284,

2469, 2470
Choi, Yong Seok 2180
Choi, Yunjung 1888
Choksi, Hani 0486
Chonan, Sumi 2167
Chong, Benjamin 0468, 0828
Chong, Emily 0101, 1603
Chootong, Patchanee 1458
Chopra, Arvind 1017
Chopra, Puneet 0897
Chopra, Ratnesh 2071
Choquette, Denis 1017, 1334, 1692, 2204
Chornoguz, Olesya 0074
Choshi, Tomokazu 0426
Chou, Richard 1197
Choudhry, Niteesh 1012
Chow, Albert 1221, 1222
Chow, Andrew 1329
Chow, Chengzi 1131
Chow, Ohn 0443
Chow, Vincent 2161
Chowdhary, Vaidehi 2537
Chowdhury, Navid 1660
Choy, Ernest 1294, 1324, 1327, 1343, 1855
Chretien, Pascale 2191

Christ, Lisa 2422
Christen, Laura 2197
Christenholz, Cori 1000
Christensen, Ingrid 0209, 0210, 0211
Christensen, Jan 2580
Christensen, Robin 1327, 1868, 1983, 2531
Christians, Uwe 1265
Christides, Christine 0856
Christie, Jacquie 0246
Christodoulou, Antonia 0138
Christopher-Stine, Lisa 0009, 0283, 0285,

1171, 1955, 2461, 2462
Chriswell, Meagan 1723
Chronowski, Joseph 2484
Chrysidis, Stavros 0766, 2424
Chu, Constance 0883
Chu, Jun 0195, 1510, 1696
Chu, Myron 2576
Chua, Choon Guan 1131
Chua, Felix 1160
Chua, Katrina Joy 2078
Chuang, Chieh-An 2130
Chujo, Kanako 0256, 0257, 0463, 0569,

0716, 1347, 1561
Chukwu, Nneka 2415
Chun, Angela 2040
Chun, Hyung 1608
Chun, Kelly 0064, 0392, 1066, 1673, 2291
Chung, Cecilia 0015, 0571, 1799, 1812
CHUNG, CHONG HYUK 2014
Chung, Hannah 1210
Chung, Ho Yin 1398
Chung, James 0904
Chung, Jia Xi 2444
Chung, Katharine Ching 0969, 1175
Chung, Lorinda 0017, 0332, 0620, 0630,

0646, 0655, 1699
Chung, Madeline 0855
Chung, Melody 1171
Chung, Myung Jin 1879
Chung, Wontae 1808
Chung, Yoon-Sok 1997
Chunyk, Allison 2350
Church, Janet 0343, 1219, 1220, 2186
Churchill, Melvin 0776
Churchill, Susanne 0421
Chytilova, Eva 0292, 0654
Ciaffi, Jacopo 0659, 0660
Ciaglia, Kristina 1029, 1239
ciccia, Francesco 1609, 1761, 1778, 1794
Ciceri, Fabio 0737
Cicuttini, Flavia 0314, 0818, L05
Cid, Maria C 0687, 1546, 1648
Ciecinski, Sandra 1423, 2239
Ciferska, Hana 2487
Cifrian, Jose 0266, 1771, 1942, 1944
Cigarr�an, secundino 2370
Cimé-Aké, Erik 0431
Cinar, Suzan 0572
cinnirella, giacoma 0219
Cintron, Dahima 1096

Ciofani, Luisa 0586
Cipolletta, Edoardo 1118
Ciprien, Morayah 1000
Cirillo, Daniele 1118
Cisneros, Alberto 2465
Citera, Gustavo 0432
Cittée, Jasque 1994
ciudad, marion 2392, 2393, 2599
Ciurea, Adrian 0161, 0947, 1849,

2199, 2567
Ciurtin, Coziana 0835
Civino, Adele 2476
Civit, Emma 2277
cladière, claudie 2392, 2393, 2599
Clancy, Robert 0927, 1600, 1682,

1693, 1695
Clarenbach, Christian 0643, 0644,

0645, 1374
Clark, Autumn 0358
Clark, Gregory 2299
Clark, Kristen 1802
Clark, Kristina 0787
Clarke, Ann 1208, 2020, 2265, 2266,

2311, 2588
Clarke, Hance 1594
Claros, Jerson 0462
claudepierre, pascal 0779, 2566
Claus, Eveline 1647
Clauw, Andrew 1189, 1265
Clauw, Daniel 1610, 1612, 2430
clemente Garulo, Daniel 0349, 0376, 1256
Clemente, Jose 1644
Clemont, Fiona 1858
Clevenger, Margarette 0026
Climent, Joan 1931
Clinical Consortium, PRECISESADS 0738
Clinton, Cassie 0344, 0380, 0990
Clive, Julia 0821
Clouser-Roche, Andrea 1110
Cloutier, Rose 0274
Clowse, Megan 0190, 0212, 0465, 0479,

0557, 0755, 1348, 1350, 1354, 1618,
1683, 1684, 1836, 2271

Coarse, Jason 0527, 1415, 1433, 2230,
2250, 2252

Coates, Laura 0170, 1217, 1413, 1421,
1422, 1423, 1426, 1427, 1433, 1677,
1691, 2228, 2229, 2230, 2234, 2238,
2242, 2249

cobelo, carmen 2370
Coblyn, Jonathan 0013, 0387
Cobo, Isidoro 0048, 1589
Cobo, Tatiana 0298, 1445
Coccia, Carmela 0619, 1528
Cochino, Alexis-Virgil 0355
Codes, Helena 1137, 1138
Codner, Dianne 2235
Codreanu, Catalin 0161, 1692, 1849
Coe, Erinn 1357
Coen, Paul 2467
Cogen, Jonathan 1227



Cohen, Andrew 0226
Cohen, Brooke 1834
Cohen, Elizabeth 0321
Cohen, Ezra 2589
Cohen, Fleur 0858, 1554
Cohen, Hannah 0096, 0097, 0098,

1604, 1605
Cohen, Pascal 0680, 0696, 0856
Cohen, Sarah 1432
Cohen, Stanley 0837, 1934
Cohen-Mekelburg, Shirley 2430
Colaci, Michele 2561
Colaco, Keith 1687
Colbert, Alexander 2161
Colbert, Robert 0356, 0370
Colby, Kimberly 0074
Cole, Banumathi 1145
Cole, Calvin 1718
Cole, Jason C 0721
Cole, John 0046, 1318, 2602
Cole, Lyndsey 1743
Cole, Suzanne 0004
Colello, Jacob 1964
Coles, Adrian 0847, 1507, 2328
Coles, Mark 0802, 1658, 1659, 1759
Coles, Theresa 0755
Colgan, Stephen 1041, 1414, 1690, 1691
Collaborative Group Members, On behalf

of the 1319, 2165, 2173, 2420
Collado, Paz 0708, 2370
Collado, Victoria 0561
Collantes Estévez, Eduardo 0427, 1292,

1389, 2221, 2225, 2226, 2540
Collesei, Antonio 2292
Collier, David 0441
Collins, Christopher 2326
Collins, Jamie 0316, 1840
Collins, Kathleen 0348
Collins, Kelsey 1591
Collins, Stephen D. 0314, 0818
Collins, Teresa 2359, 2360
Colmegna, Ines 0213, 0274, 0609, 1055,

1075, 1796, 2036, 2082
Colombo, Amanda 2042
Colombo, Matthew J. 0261, 1144, 2253
Colquhoun, Matthew 0714, 1571
Colunga, Iris 0388, 0391, 0493, 0494, 0496,

0987, 0988, 1270, 1283, 1306, 1447,
1448, 1627, 2097

Colvert, C. Alex 0898
combe, bernard 2471
Combe, Bernard G. 0204, 0451, 2143
Combier, Alice 0732, 1298, 1310, 1344
Cometi, Laura 1529
Comont, Thibault 1674, L03
Compagno, Michele 0394
COMPAN, Vincent 1106
Compeyrot-Lacassagne, Sandrine

1658, 1659
Compher, Charlene 1432

Conaghan, Philip 0749, 0821, 1197, 1865,
1874, 1987, 2243

Concha, Sara 1225
Concoff, Andrew 0099, 0237, 0575,

0576, 2273
Confavreux, Cyrille 1070, 2015
Conklin, John 0442
Connelly, Kathryn 2262
Connelly, Mark 1249
Connelly, Stephen 1496
Connolly, Caoilfhionn M. 1171
Connolly, James 0323, 0324, 1977
Connolly, Rachel 0446
Connolly, Sean 1318, 2539
Conolly, Deirdre 2019
Conran, Carly 1189
Conrozier, Thierry 1203
Consigny, Maëlys 1371
Consolaro, Alessandro 0345
Consortium, INCHARGE 0039
Constantin, Arnaud 0439
Constantin, Caren 2241
Constantin, Tamas 0761
Constantinescu, Florina 2402
Conti, Fabrizio 2561
Conticini, Edoardo 1036, 2404, 2561
Contreras Yañez, Irazú 0391, 1306, 1627,

1797, 1803
Contreras, Gabriel 1505
Converse, Monica 1204
Convery, Holly 1224, 1238
Conway, Devon 0280
Conway, Richard 0720, 0747, 1017, 1201,

1565, 2418
Cook, Claire 0218, 0224, 0227, 0827, 0853,

1272, 1542, 1800, 2377, 2378,
2495, 2564

Cook, jonathan 1677
Cook, Richard J. 0484, 0746
Cooksey, Roxanne 1324, 1855
Cooney, Laura 0589, 2374
Cooper, Daniel 2568
Cooper, Jennifer 0359
Cope, Andrew 0835, 1301
Copel, Joshua 1682
Copenhaver, Cindy 1907
Coppers, Birte 1147
Copson, Jennifer 1975
Corallo, Claudio 2162
Coras, Roxana 0872, 1589, 2125
Corbali, Osman 1929
Corbitt, Kelly 1084, 1834
Cordey, Myriam 0966
Cordova, Angeni 2089
Cordtz, René 0980
Corinna Morlacchi, Letizia Corinna 1530
Cormier, Jenna 0188, 1859
Cornec, Divi 1371
Corneli, Amy 1618, 1683
Cornelisse, Peter 0584, 0608

Cornell, Lynn 0269
Cornet, Alain 2262
Cornish, Adam 0025
Cornudella Lema, Jesús 0564
Cornwell, MacIntosh 0851
Corominas, Hector 0430, 1137, 1138, 2391
Coronel, Luis 1396
Coronel, Maryfe 1183
Corr, Maripat 0130, 0975
Corrales Selaya, Cristina 0302, 1177,

1914, 2122
Corrales, Alfonso 0266, 0391, 1306, 1627,

1771, 2122
Corral-Trujillo, Maria 1263
Correa Fernandez, Jose 2195, 2196,

2197, 2198
Corrêa, Maria Cecília Dias 0215
Correia Marques, Mariana 0039, 1660
Correia, Chase 1517
Correll, Colleen 1246
Corriere, Meghan 1799
Corrigall, Valerie 2149, 2150
Corrigan, Patrick 2524, 2525
Cortazar, Frank 0683, 0855, 0857
Corte, Giulia 1147, 1801
Cortés Hern�andez, Josefina 0604,

2487, L13
Cortesão, Catarina 0139
Cortés-Hern�andez, Paulina 1953
Cortes-Romera, Montserrat 1877
Cortet, Bernard 0777, 2547
Cortez, Angelique 1585
Cortez-Domínguez, Edwin Ulises

0713, 0715
Cortez-Gutierrez, Jesus S. 2194
Corty, Robert L01
Cosentino, Emily 0181, 1443
Cosman, Felicia 2528
Cossio Jimenez, Piter Jose 0593, 2341
Costa Reis, Patricia 1623
Costa, Filipa 2193
Costa, José 0139
Costa, Manuela 1353
Costa, Roberto 1353, 2209
Costallat, Lilian 0570
Costanzo, Giulia 0856
Costedoat-Chalumeau, Nathalie 0466,

0477, 0696, 2311
Costello, Anna 1088
Costello, Kerry 2524
Costenbader, Karen 0034, 0121, 0122,

0171, 0182, 0221, 0568, 0590, 0741,
0744, 0982, 1016, 1580, 2262, 2266,
2451, 2460, 2589

Cote, Jonida 2484
Cotter, Catherine 1659
Cottin, Vincent 0678, 0856, 1552,

2098, 2158
Cotton, Caroline V 1927
Cottu, Adrien 0678, 2562



Couderc, Marion 0466
Coudyzer, Walter 1647
Couette, Nina 0765, 2080
Coupal, Louis 1692
Courant, Vincent 0671
Courbon, Guillaume 1713
Court, Angela 0871
courties, alice 2471
Courtney, Liam 1830
COURVOISIER, Delphine 1017, 1692, 2584
COUSTAL, CYRILLE L03
Couto Lareo, Uxía 1563, 2412
Couto, Maura 2209
Couture, Audrey-Anne 1303
Couture, Julie 0374
Covert, Lauren 1246
Cowen, Edward W. 2059
Cowley, Sharon 0720, 0747, 1201, 1565,

2401, 2418
Cowper, Shawn 1517
Cox, Nancy 0015, 0571
Coy, Aisling 1854
Cozzi, Guy 1847, 2142
Craig, Ethan 1642
Crair, Dan 0212
cram, Peter 1027, 2521
Crane, Courtney 0089
Crass, Ryan 1379
Craven, Hannah 1454
Cravens, Elena 1003
Crépin, Thomas 0725
Crespo-Bosque, Monica 2287
Crestani, Bruno 0774, 0854, 2098
creuzot-garcher, catherine 2392, 2599
Crichi, Benjamin 2562
Crimmings, Mary 2535
Crinzi, Elizabeth 0035, 0036
Criqui, Michael H. 0130, 0975
Criscione-Schreiber, Lisa 0190, 0212, 0557,

0764, 0765, 1618, 2271
Crispin, Jose 1941
Cristea, Karina 1655
Criswell, Lindsey 2030, 2435, 2587
Croci, Stefania 2390, 2417
Crofford, Leslie 0502, 0901, 1463, 1642,

2464, 2465
Croft, Adam 0802, 0872, 1658, 1659,

1759, 2432
crosasso, paola 0219
Cross, Jennifer 0601, 2359, 2360
Cross, Marita 1907
CROUZET, Joël 0888
Crow, Mary K. 0847
Crowley, Angela 0540
Crowley, Eileen 2043
Crowson, Cynthia 0124, 0127, 0128, 0129,

0416, 0417, 1246, 1276, 1296, 1478,
1538, 1628, 2033, 2406, 2409,
2450, 2557

Crum, Katherine 1012
Cruz Correa, Omar 1792

Cruz Rizo Rodriguez, Juan 1247
Cruz-Machado, Ana Rita 2227
Crystal, Stephen 0353
Csillag, Andrew 1646
Csomor, Eszter 2336
Csuka, ME 1525
Cua, Daniel J. 0265
Cucho-Venegas, Jorge M. 2279
Cuda, Carla 0890, 1722, 2369
Cuellar-Gutierrez, Maria 1509
Cuende, Eduardo 0536, 0537
Cuervo Gutiérrez, Francy Milena 1457
Cuervo, Andrea 0430
Cuesta-L�opez, Laura 2221
Cuevas Montoya, Maximiliano 1797, 1803
Cuff, Carolyn 2144
Cui, Jing 0034, 0488, 0757, 1706,

2098, 2450
Cui, Kangping 0386
Cui, Yi 2436
Cullmann, Jennifer 2422
Cumberback, Kristopher 1682
Cuneo, Bettina 1682
Cunha, Joanne 1003
cunningham, kevin 2601
Cunningham, Melissa 0786, 0898
Cunningham, Natoshia 0362, 1229, 2330
Cuomo, Giovanna 0618, 0662, 2596
Cureton, Lucy 1677
Curtis, Christian 0990
Curtis, David 0344, 0380, 0990, 2025, 2026
Curtis, Jeffrey 0214, 0530, 0718, 0990,

1005, 1057, 1059, 1103, 1406, 1584,
1620, 1673, 1818, 2008, 2025, 2026,
2118, 2137, 2528

Curtis, Jeffrey R 0377, 0457, 0967, 0996,
1047, 1102, 1582, 2148, 2236,
2529, 2541

Curtis, Jeffrey R. 0344, 0380
Curtis, Paula 1500, 2346, 2348
Cush, John 2026
Cushner, Fred 1985
Cusmano, Alexandra 0587
Cutcutache, Ioana 2333
Cuthbertson, David 1567, 2405,

2492, 2601
Cutolo, Carlo Alberto 0669
Cutolo, Maurizio 0053, 0254, 0623,

0669, 1532
Cutter, Gary 1005, 1673
Cutuk, Adnan 0876
Czaja, Sara 1206
Czarnota, Paulina 0037
Czerwinski, Edward 1997
Czirjak, Laszlo 0659, 0660, 1699
Cz�okolyov�a, Monika 1337, 2153

D
D’Alessandro, Angelo 0737
Da Costa, Deborah 1860
Da Mutten, Raffaele 0550, 2310, 2320

da Penha Gomes Gouveia, Maria 0215
da Silva Pina, Ana Flavia 1712
Da Silva, Marjorie 0570
Daamen, Andrea 0033
Dag, Ayten 1349
Daga, Ankana 2589
Dagna, Lorenzo 0737, 0761, 1533, 1570,

1699, 2162, 2397, 2561
D’Agostino, Maria Antonietta 0656, 0835,

1529, 1533, 1704, 2243
D’Agostino, Maria-Antonietta 1115, 1396
Dahal, Kumar 0421, 0456, 0807, 0968
Dahan, Stephanie 1304
Dahir, Kathryn 0167
Dahl, Martin 0086, 0455
Dai, Dai 0731
Dai, Hongzheng 0788
Dai, Lie 2487, 2519, L09
Dai, Lily 2603
Dai, Min 1698
Dai, Sheng-Ming 2454
Dai, Xunyi 1124
Dai, Yifei 1610, 1612
Daien, Claire 0204, 0439, 1730, 2132
Daikeler, Thomas 0766, 2395, 2424
Dalbeth, Nicola 0238, 0251, 0340, 0863,

1037, 1115, 1118, 1122, 1851
Daleon, Peter Paolo 1141
Dales, Natalie 0061
Dalix, Elisa 1713
Dall’Era, Maria 0184, 0556, 0782, 1453,

1487, 1600, 1693, 1695, 2030, 2262,
2338, 2502, 2587

Dalsgaard Nielsen, Berit 1648, 1869
Damerau, Alexandra 2016
Damiani, Arianna 1528
Damjanic, Nenad 0543
Dan, Diana 2190
Dan, Joshua 0825
Danaher, Patrick 0547
Dancey, Paul 0374
Danda, Debashish 0170
Dandamudi, Mrunalini 0474
Dang, Vinh 0084, 1662
Dang, Wantai 2519
Danguecan, Ashley 1226, 1229, 1241,

1242, 2330
Daniel, Krakko 0909
Daniel, Laura 1799, 1812
Daniels, Kimberly 0247
Daniels, Mark 2176
Danila, Maria I. (n"Maion") 0214, 1005,

1047, 1406, 1910
Daniyal, Muhammad 1835
Danko, Charles G 0035, 0036
Dans-Caballero, Santiago 1389
Dantas, Lucas 2022
Dantata, Khadija 2262
Danve, Abhijeet 0539, 0841, 2207, 2208,

2214, 2537
Danyluk, Stephanie 0149



Daoud, Ansaam 1399, 1464, 1473
Daoudlarian, Douglas 0058
Dapas, Matthew 0026, 2369
Dapeña, Joan Manuel 0561, 2112
Darden, Ivana 2570
Darrah, Erika 0009, 1607
Das, Anna C. 0588
Das, Bidyut 0544, 0849, 1254, 1474
Dasari, Surendra 0852, 2059
Dasen, Sue L12
Dasgupta, Bhaskar 1566, 1648
Dasika, Krishnakant Dasika 1508
Dass, Shouvik 2160
Dass, Sneha 0918
Daste, Amaury 1056, 1058
Daste, Camille 0864
Dastmalchi, Maryam 0302, 1172, 1177
Datta, Mallika 0039
Davalos, Angel 1249
Davda, Sunit 1658, 1659
Dave, Devavrat 0008
Davelaar, Nadine 2504
David, Paula 1676, 1823, 2160
David, Ribes 2385, 2386
David-Gabarre, Clémence 0757
Davidow, Amy 0353
Davidson, Anne 1600, 1693, 1695
Davidson, Eileen 0806, PP01
Davidson, Kristina 1204, 2089
Davies, Elinor 1819
Davies, Jo 2197, 2198
Davies, Sean 0553
Davila, Heather 1996
Davis, Adrienne 1226, 1229, 1242
Davis, Cassandra 0362
Davis, John 0416, 0417, 1276, 1296, 1628,

2033, 2450
Davis, Matthew 2246
Davis, Michael 1696
Davis, Samantha 1524
Davis, William 1475
Davis-Karim, Anne 0241, 0814
Davuluri, Srijana 0655
Dawes, Michelle L17
Dawson, Brian 0788
Day, Jessica 0142, 0225, 0338, 1444, 1965,

1969, 1970, 2269
Dayam, Roaya 1796
Dayan, Lea 1479
Day-Lewis, Megan 2473
Dayno, Rachel 1083, 1211
Dayton, Michael 1189
D’Cruz, David 0608, 1574, 2347, 2488
de Aguiar, Mariana 0139
De Agustín De Oro, Juan José 1889
De Alba, Jorge 2149, 2150
De Almeida Chavez, Sébastien 2385, 2386
de Almeida, Luiz 2578
de amorim, Jaqueline 1234
de aspe de la iglesia, Bruno 2412
de Bartolo, Alessandro 0761

De Benedetti, Fabrizio 0758, 0761,
2476, 2569

De Boeck, Kristel 1637
De Boysson, Hubert 1554
de Bruin, Liese 0843
De Buck, Marieke 1017
De Clercq, Dries 0891
De Craemer, Ann-Sophie 1411, 1892, 2210
de Cuyper, Dirk 2255
de Dios Jiménez de Aber�asturi, Juan

Ram�on 0604
De Dios, Juan Ramon 1319, 1559,

2165, 2341
de Graaff, barbara L05
de Groot, Ingrid 1955
de Groot, patty 0157, 1218
De Guzman, Marietta 0350, 0635, 1236,

1239, 1255, 1712, 2040, 2041
de Hooge, Manouk 0842, 0843, 0844,

1892, 2216
De Jesús, Guilherme 0098, 1604
de Jesus, Rosanna 1139
de Jong, Pascal 0754, 1077, 1299,

1336, 1641
de la Calle Lorenzo, Javier 0950
de la Loge, Christine 0510, 0521, 0526
De la Rubia Navarro, Marta 0199, 0379,

0452, 0604, 1309, 2012, 2146
De La Vega, Maria Celina 2277
de la Visitaci�on, Néstor 0901
De Langhe, Ellen 1697
de Leeuw, Karina 0546, 0905
De Leon, Tiffany 0289, 1165
De Leonardis, Francesco 1332, 1343, 2143
De Leon-Perez, Axel A. 0200
De Libero, Cinzia 2054
De Lorenzis, enrico 0656, 1529, 1704
De los Reyes, Melissa 1696
De Luca, Giacomo 1529, 1533
De Luca, Riccardo 0619
De Luca, Valeria 1633, 2342
De Maeyer, Roel 0067
De Maleprade, Bertrand 1674
de Malmanche, Theo 2106
De Martino, Maria 2410
De Matteis, Arianna 0758, 0761, 2569
de Menthon, Mathilde 0854
de Miguel S�anchez, Carlos 1125, 1136
De Miguel, Clara 1317
De Miguel, Eugenio 0077, 0766, 0813,

1036, 1040, 1648, 2391, 2394, 2395,
2403, 2404, 2413, 2414, 2420,
2424, 2558

De Moraes Mazetto Fonseca, Bruna 1606
De Moreuil, Claire 0696, 0854, 0858,

1893, 2493
de Moura Castro, Charlles Heldan 0215
de Oliveira Magalhães, Vanessa 0215
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Kryštůfkov�a, Olga 2583
Krzysiek, Roman 2191
Ku, Tzu-Tung 1199
Kuan, Rebecca 0699, 2603
Kubassova, Olga 1041, 1690
Kubomoto, Scott 1932
Kubzansky, Laura 0121
Kuchinad, Kamini 0646
Kuckelkorn, Ulrike 1739
Kudelka, Milos 1264
Kudlicka, Jaroslav 0292, 0654
Kudrycki, Katherine 1508
Kuemmerle-Deschner, Jasmin B. 0275,

0276, 1228, 1936
Kuempfel, Tania 0275, 0276, 1936
Kugler, Sabine 0529, 0780
Kuhn, Annegret 0336
Kuhn, kristine 0773, 0794, 1723, 1743,

2124, 2431
Kuhn, Susan 2055
Kuhns, Douglas B. 2058, 2059
Kuijpers, Taco W. 0007
Kukafka, Rita 0826
Kulasingam, Vathany 0168, 0486,

1643, 2218
Kullman, Joyce 0479, 1348
Kulterer, Oana C 0748
Kumanogoh, Atsushi 0032
Kum�anovics, G�abor 0413
Kumar Sharma, Ravi 1318, 1458, 1741
Kumar, ada 0239
Kumar, Anshul 2359
Kumar, Bharat 0768, 1018, 2254
Kumar, Brajesh 0957
Kumar, Deepak 0312, 1184, 1990, 2524
Kumar, Kimti 0625
Kumar, Namit 1751
Kumar, Naresh 0004
Kumar, Navasuja 0805
Kumar, Nupur 2141
Kumar, Puneet 1871
Kumar, Rakesh 0416, 0417, 1628
Kumar, Shelley 2081
Kumar, Sudha 0576, 2273
Kumar, Sunil 2553, 2556
Kumar, Vineeta 0243
Kumari Rajanayake, Krishani 0601
Kumari, Sangeeta 0050
Kumazaki, Masafumi 2349
Kumke, Thomas 0524
Kumthekar, Anand 0252, 0710, 0711,

0841, 1163, 1562, 2214
Kun, J�ozsef 0413
Kundakci, Burak 2265
Kunisaki, Yoshito 0613
Kunkel, Gary 0403, 0769, 0770, 0771, 0772,

1053, 1071, 1079, 1280, 2117, 2138,
2140, 2514

Kunnel, Aline 0625

Kunzler, Ana 0599
Kuo, Daniel 0469
Kuo, Yu-Min 2130
Küper, Christoph 2192
Kupiec, Klaudia 1658, 1659
KUPPA, LEONARD 2546
Kurakazu, Ichiro 0873
KURAOKA, KAZUYA 1333
Kurasawa, Kazuhiro 1289
Kurien, Biji T 0008, 0066
Kuriya, Bindee 2133
Kuroda, Ryosuke 0434
KUROSAWA, MITSUTOSHI 1333
Kurowska-Stolarska, Mariola 2436
Kürsammer, Daria 1745
Kurushima, Shota 2375
Kusne, Yael 2570
Kusnik, Alexander 2109
Kutlubay, Zekayi 1557
Kutlu�g A�gaçkıran, Seda 1564
Kütting, Daniel 0409
Kutu, Muhammet Emin 1568
Kuusalo, Laura 0965, 1417, 2227
Kuwana, Masataka 0225, 0338, 1042,

1515, 1699, 1969, 1970, 2167, 2361
Kuwata, Chiharu 0896
Kuwata, Ryo 1455, 1540
Kuzkina, Sofia 1315, 2156, 2159
Kvasnicka, Jan 0292, 0654
Kvien, Tore 0161, 0209, 0210, 0211, 0965,

1081, 1692, 1849, 1901, 2126, 2480,
2543, L07

Kwakkenbos, Linda 0612
Kwark, Michael 0321
Kwekkeboom, Joanneke 2434
Kwiatkowska, Brygida 1757
Kwoh, Kent 0311, 1194, 1198
Kwok, William 1318, 1741
Kwon, Alice 1135
Kwon, Ayeong 2115
Kwon, Eui-Jong 0937, 1370
Kwon, Hee Sung 1770
Kwon, Inbeom 0531
Kwon, Oh Chan L11
Kwon, Young-Chang 2115
Kyburz, Diego 0058, 0866
Kyttaris, Vasileios 0576, 0590, 0698, 1504,

2071, 2273, 2343

L
La Barbera, Lidia 1761, 1778
La Bella, Andrea 1711
La Rocca Vieira, Renata 1183
La Rocca, Gaetano 1378, 2187, 2189
La Torre, francesco 2474
Laas, Karin 0161, 1417, 1849, 2199, 2227
Labarca, Cristian 2409
Labinsky, Hannah 2389, 2440
Labrada-Arrabal, Selene 2391, 2420
Labrador, Eztizen 2341
Labrador, Moises 1546

Labrador-S�anchez, Eztizen 0593, 2413
Labreuche, Julien 1605
Lac, Leann 0745
Lacaille, Diane 0806, 0970, 1275, 2090
Lacampagne, alain 1730
Lacan, Isabelle 0061
Lacaud, Megane 0088
Lackner, Angelika 0778, 2136, 2182
Lacombe, Valentin 1674, L03
Lacy, Eilyn 2232
Ladehesa Pineda, Lourdes 0495, 1307,

1389, 2221, 2225, 2226
Ladouceur, Alexandra 1055, 1056, 1057,

1058, 1075
Laffoon, Maureen 0665
Lafyatis, Robert 0665, 0947, 0961,

2367, 2593
Lagunes-Galindo, Ivan 0424
Laheurte, Caroline 2206
Lahiri, Manjari 1815
Lahoud, Youmna 0598
Lai, Jamie 1255
Lai, Jennifer 1947
Lai, Pei-hsinq 0222
Lai, Ying-Ju 1661
Lai, Zhong-Yuan 1881
Laigle, Laurence 1508
laiño, María 0593, 2341
Lairez, Olivier 2385, 2386
Laíz Alonso, Ana 1137, 1138
Lajam, Ahmad bin Mohamed 2365
lajas Petisco, Cristina 1127, 1317
Lake, Carol 1660
Lake, Shirley 0726
Lakhanpal, Amit 0079, 0418, 0724
Lakin, Kimberly 0332, 0612, 0614, 0620,

0630, 1663
Lakshminarayanan, Santhanam 2071
Lakusta-Wong, Taylor 1149
Lal, Preeti 2095
Laliberté, François 2306
Laliberté, Marie-Claude 2204
Lalli, Francesca 0254
Lally, Lindsay 0719, 2395
Lalonde, Nadine 0213
Lam, Christina 2287
Lam, Diana 1946
Lam, Edwin 0354
Lam, Fung 2317
Lam, Ki Pui 1706, 1707
LAM, Steven 2170
LAM, Tommy 1881, 2170
LAMACCHIA, Céline 2584
Lamanna, Olivia 0566
Lamb, Janine 1174, 2575
Lamba, Isha 0620
Lambert, Elton 2041
Lambert, Jérémy 0527, 2249, 2250
Lambert, Marc 0854
Lambert, Robert 0356, 1041, 1690, 2549
Lamberto, Ilaria 0082



LaMoreaux, Brian 0236, 0237, 0239, 0242,
1102, 1103, 1107, 1108, 1123, 1145,
1204, 2089

Lamotte, Christophe 1371
Lampa, John 0384, 0406, 1330, 2141
Lamprecht, Peter 0682
Lams, Boris 1160
lamúa, Jose Ram�on 2341
Lan, Joung-Liang 2338, 2487
Lan, Shih-hsun 0222
Lan, Ting-Yuan 1948, 2363
Lanata, Cristina 0184, 2030, 2587
Land, Preston 2045
Landewé, Robert BM 0511, 0845, 2215,

2219, 2230
Landgren, Ellen 1338
Landis, Ty 0293
Landolfi, Gianpiero 1119
Landon-Cardinal, Oceane 1960
Landry, Marianne 1960
Landy, Emily 0084, 0259, 1662
Lane, Chris 0148, 0153, 0809
Lane, Nancy 0876, 1957, 1978, 1979, 2467
Laneri, Alessia 1527
Laneuville, Odette 0319
Langballe, Emily 0643, 0644, 0645, 1374
Langdahl, Bente 1867, 1997
Lange, Jeffrey 0316
Langefeld, Carl 0927, 0930
Langenfeld, Hannah 1478, 1538,

2409, 2557
Langford, Carol 1567, 2373, 2405, 2601
Langford, Rachel 1646
Langlois, Vincent 1674, 1893
Langsteger, Werner 0748
Lanis, Aviya 0994
Lannes, Béatrice 1161
Lanyon, Peter 1947
Lanzar, Zachary 0084
Laparra-ramakichenin, Ariane 2562
Lapidus Glassner, Heather 0333
Lapin, William 1246
Laporta, Rosalía 0651, 2518
Laragione, Teresina 0793
Larche, Maggie 0213, 0726, 1796
Larco, Ximena 1376
Larena, Carmen 2391
Largent, Andrea 1602
Larroquette, Mathieu 1056, 1058
Larroudé, María Silvia 0561
Larsen, Mads Christian Lamm 2511
Larsen, Peter 1895
Larsson, Per 1330
Lasa, Carmen 0593, 0605, 1150, 1151,

1942, 2341, 2520
Lasalvia, Susan 1314
Lasarev, Michael 1367
Lasa-Teja, Carmen 1128
Lasho, Terra L. 2570
Laskari, Katerina 0761
Lassoued, Slim 0439

Laster, Scott 0996
Lastowska, Agnieszka 0796, 0797
Lateef, Aisha 2261, 2553, 2556
Latourte, Augustin 0815
Latsis, Maria 1475
Latto, Kieran 1037
Lau, Chak Sing 2261, 2274, 2275,

2553, 2556
Lau, Edith 1197
Lauer, Alexandra 0336
Lauer, David 0939
Laufer, Terri 1052
Lauffenburger, Julie 1012
Launay, David 0946, 2532
Lauper, Kim 1017, 1692, 1849, 2567
Laurberg, Trine B 1330
Laurent, Rodger 1645
Laurino, Elenia 0284, 1170, 1966, 2029
Lauritsen, Morgan Oliver 2511
Laurynenka, Viktoryia 0014
Lauwerys, Bernard 2148, 2483
Lavallee, Catherine 0475, 1251
LaValley, Michael 0841, 1113, 1184, 1193,

1843, 1990, 2214, 2524
Lavelle, Elizabeth 2537
Laverny, Gilles 1161
Laveskog, Anna 0579
Lavi, Idit 0202
Lavie, Frederic 1419, 1428, 1429, 1438,

2229, 2233, 2234, 2238
Lavoie, Jessie R. 0609
Law, Annie 0913, 2553, 2556
Law, Calvin 1580
Law, David Zhiwei 1131
Law, Jammie 0781, 1084
Law, Joanna 1229, 1242
Law, Mark 1673
law, Michael 1858
Lawlor, Mitchell 2408
Lawrence, Able 0848, 1254, 1613, 2293
Lawrence, Alexandra 1160
Lawrence, Monica G. 2477
Lawson, Erica 0362, 0832
Lawson, Mark 1145
Laxer, Ronald 0356
Layegh, Zohra 1077, 1336
Lazar, Calin 0761
Lazar, Mariana 1640
Lazarevic, Dragana 1623
Lazaro, Estibaliz 0678, 0858, 1893, L03
Lazarus, Hillard 1314
Lazure, Thierry 1635
Lazzaroni, Maria Grazia 0478, 0641, 1533
Le Gall, Morgane 0864
Le Gallou, Thomas 0854
Le Gouellec, Noémie 1554
Le Guenno, Guillaume 1674, L03
Le Guern, Véronique 0466, 1377
Le, Dustin 0855
Le, Nhu 0083
Le, Victoria 0480

Leabman, Maya 0583
Leach, Justin 1406
Leal Rodriguez, Samuel 0199, 0379, 0452,

1309, 2012, 2146
Leal, Jenny 0351
Leali, Alejandro 1985
Leal-Junior, Ernesto 1827
Leandro, Maria 0067
Leatherman, Gwen 0646
Leavis, Helen 0762
Lebas, Céline 0725
Leber, Andrew 2337
Lebiedz-Odrobina, Dorota 0332,

0620, 0630
LeBlanc, Claire 0374
LeBoeuf, Nicole 2509
Lebwohl, Mark 0261, 1144, 2202
Leccese, Pietro 2561
LeClair, Amy 2022
Leclair, Valerie 1960
Leclerc, patrick 1051
Leda, Victor 2298
Lederer, James 0735, 1580
Lederman, Seth 1833
ledochowski, justine 1229, 1242, 1456
Lee, Alexandra 1463
lee, Alfred 1608
Lee, augustine 1514
Lee, Bong-Woo 1991
Lee, Brendan 0788
Lee, Carissa 1060
Lee, Chang-hoon 2014
Lee, Chang-Keun 0137, 0231, 2382
Lee, Chani-mi 1061
Lee, Chen-Yu 0923, 1598
Lee, Chia-Chi 0560
Lee, Christine 0183
Lee, Chung Min 1770
Lee, Chyi-Chia Richard 2059
Lee, Cue Hyunkyu 0958
Lee, Dae-Woo 1888
Lee, Eun Bong 0255, 0622, 1408
Lee, Eun Young 1408, 1535, 1770
Lee, Geun Young 1393
Lee, Go-Eun 1393
Lee, Gwo-Chin 1985
Lee, Hae-In 1342
Lee, Haeyoung 0232
Lee, Hanna 1724
Lee, Hsiang-Yen 1199
Lee, Hwajeong 0528
Lee, Hye Sun L11
Lee, Hye-Soon 0973, 2115
Lee, Iris 0001
Lee, Jacinta 2374
Lee, Jaejoon 0989, 1879, 1880, 2116, 2217
Lee, Jee-in 1375, 2180
Lee, Jennifer 1991
Lee, Jennifer LF 0213, 1796, 2588
Lee, Jeong Seok 1770
Lee, Jessica 0365



Lee, Ji Hyun 1879
Lee, Jiha 0433, 0805, 1288, 1900
Lee, Ji-Hyun 1404
Lee, Jisoo 0973
Lee, Joo Young (Esther) 0586
Lee, joyce 0773, 1034
Lee, Kam Ho 1398
Lee, Karis 1802
Lee, Kijun 1271
Lee, Kun Hee 0937
Lee, Kwanghoon 1978
Lee, Kyung-Ann 1381, 2178
Lee, Mi Yeon 1811
Lee, Myeung-Su 2014
Lee, Naeun 1271
Lee, Peggy 1221, 1222
Lee, Pui 0028, 1706, 1707, 1708, 2042,

2473, 2475
Lee, Saeyun 1129
Lee, Sandy 0191, 0194
Lee, Sang Won 0973
Lee, Sang Yeob 1808
Lee, Sang-Heon 1886
Lee, Sang-Hoon 1886
Lee, Sang-Il 1724
Lee, Sang-Won 1576, 2372
Lee, Saram 0622
Lee, Seoyeon 0789, 1668, 2364
Lee, Seulkee 0989, 1879, 1880, 2217
Lee, Seung Hoon 1788, 1789
lee, Seunghun 0515, 0531, 0532
Lee, Shin-Seok 0563, 0973, 1371, 2284,

2469, 2470, 2487
Lee, Sook Yan 1444, 2269
Lee, Soyoung 0312
Lee, Sunggun 1798
Lee, SungWon 1808
Lee, Susan 2125
Lee, Tai-Ju 1948, 2363
Lee, Yeo-Jin 2382
Lee, Yeon-Ah 0973
Lee, Yeon-Kyung 2115
Lee, Young Mi 1682
Lee, Yu Jeong 1342
Lee, Yun Jong 1375, 2180
Lee, Yuna 0289, 1165
Lee, Yurim 0875
Lee, Yvonne 0823, 1295
Leeb, Burkhard 1692
Leesutipornchai, Thiratest 1111
Leeth, Teresa 1475
Leff, Richard 0838, 1946
Lefort, Félix 1056, 1058
Lefton, Micah 1783, 1790
Legendre, Paul 2562
Legge, Alexandra 1275, 2295
Legger, Elizabeth 0378
Legouellec, Noémie 0694
Leher, Henry 2345
Lehman, Thomas 0485, 0508, 0509, 1418,

1623, 2253

Lei, Guanghua 0251, 0865, 0991, 1593,
1957, 1979, 2152, 2468, 2472, 2563

Lei, Linda 2359
Lei, Xiudong 1675
Leiding, Jennifer 0760
Leil, Tarek 2349
Leinwand, Brian 0171
Leisinger, Emma 1925
Lemak, Maria 1315
Lemarquis, Andri 0071
Lembke, Stephanie 0483
Lemeiter, Delphine 0088
Lemire, Pierre 1994
Len, Claudio 0039
Lend, Kristina 0384, 0406, 1330, 2141
Lenert, Aleksander 1129, 1280,

1925, 2119
Lenert, Petar 0253, 1541, 1925
Leng, Mei 1034
Leng, Xiaomei 0119
Lennon, Ryan 1628
Lenz, Kristin 1591
Le�on Luque, Manuel 0708, 2370
Leon Mateos, Leticia 2419
LEON, ELAINE 2546
Leon, Leticia 0376, 1256, 2244,

2247, 2248
Leonard, Dag 0579, 0917
Leong, Alicia 0671
Leppard, Kristin 2232
Lepri, Gemma 1528, 1529
Lera-G�omez, Leticia 0266
Lerais, Boris 0856
Lerang, Karoline 0543, 0917, 1374
Lerma Garrido, Juan José 1943
Lerman, Melissa 2061
Leroux, Timothy 1594
Leroy, Maxime 0466
Lertratanakul, Apinya 1431, 1688
Lesburg, Charles 0061
Lesch, Chuck 0061, 2505
Lescoat, Alain 1216
Leslie, Holly 2602
Leslie, Soever 1010
Leslie, William 1072
lessa, maria 1183
Lessard, Christopher 0037, 0066
Lester, Susan 1049
Leszczynski, Piotr 2487
Letarouilly, Jean-Guillaume 0466,

0777, 2547
Letyagina, Elena A. 2159
Leu Agelii, Monica 2134
Leu, Jocelyn H. 0354, 0839, 2144
Leung, Carson 0833
Leung, Christopher 1288, 2590
Leung, Jessica 0267, 1890
Leung, Nicole 1084, 1183
Leung, Sheldon 0246
Leung, Ying Ying 0313
Levani, Juela 0619, 1528

Levarht, Nivine 0666
levartovsky, David 0217, 1346
Levasseur, Stephanie 1682
Leventhal, Emily 0033
Leverenz, David 0755, 0764, 0765, 1011,

1096, 1909
Levin, Carla 1223
Levin, Joel 0306
Levin, Robert 1496
Levine, Jonah 0460, 0471, 0472, 1356,

1358, 1359, 2038
Levine, Yaakov 0860
Levinson, Justin 2074
Levkovitch, Amihai 1274
Levy, Deborah 0560, 1010, 1224, 1226,

1229, 1238, 1241, 1242, 1625,
2318, 2330

Levy, Hilit 2357
Levy, Roger A. 0587, 1500, 2346,

2348, 2551
Levy, Yair 1699, 2357
Lewandowski, Laura 0918
Lewiecki, E Michael 2528
Lewis V, Colby 1672
Lewis, Beth 0318, 1193, 1195, 2524
Lewis, Cara 1193, 2524
Lewis, Joshua 0095
Lewis, Katherine 0602
Lewis, Sebastien 1602
Lewis, Steven 1314
Lewis, Valerie 0008, 0066
Lewis-Bakker, Melissa M. 1594
Lexberg, Åse 2543, L07
Leyendecker, Sigrid 1147
Li, Anson 2286
Li, Bin 1665
Li, Bing 0282
Li, Chaiquan 0120
Li, Changjun 0251, 1593, 1957, 2468
Li, Chengxin 1920
Li, Chuang 0037
Li, Chun 0113, 0115, 0223, 0422
Li, Dongdong 0247
Li, Fen 0282
Li, Fugui 1493
Li, Hailong 1590
Li, Hui 0865, 1592, 1593, 2152, 2468
Li, Huijuan 0045
Li, Jenny 1063
Li, Jia 0041
Li, Jiachen 1560
Li, Jiatian 2468, 2472
Li, Jieqiong L16
Li, Jing 0158, 0163, 0751, 1095, 1384,

1569, 1617, 1850, 2531, 2604
Li, Jingyang 0840
Li, Jonathan L06
Li, Joshua 2057
Li, Jun 0603, 0879
Li, Ko-Jen 1948, 2130, 2363
Li, Lili 2604



Li, Liming 2443
Li, Linda 0806
Li, Mengtao 0102, 0104, 0105, 0114, 0119,

0120, 0290, 0552, 0603, 0633, 0723,
1169, 1284, 1569, 1588, 2555,
2604, L16

li, minghui 0920
Li, Mucong 0119, 0120, 1169, 1284
Li, Naisi 1221
Li, Quan 1795, 2235
Li, Ru 1311
Li, Rui 0017
Li, Ruogu 0488
Li, Sheng Han 0486
Li, Tengfei 1140
li, Teresa 1156
Li, Tianwang L09
Li, Wei 1124
Li, Wenzhao 1732
Li, Xianwei 1689
Li, Xiao-Jun 2124, 2581
Li, Xiaomei 1809, 2344
Li, Xiaoxiao 0251, 0991, 1592
Li, Xinmin 0953
Li, xiuying 0386, 2133
Li, Yanfeng 0554, 2554
Li, Yanqi L04
Li, Yasong 2519
Li, Yehao 1781
Li, Yicong 2539
Li, Yihan 0459
Li, yi-nan 0945, 0954, 1667
Li, Yingni 1311
Li, Yongjun 2604
Li, Yuan 1970
Li, Yuanteng 2571
Li, Yuhong 2426
Li, Yujing 2344
Li, Yumei 1920
Li, Yun 0271, 1311
Li, Yuwei 0282, 1809
Li, Yuxiang 0971
li, zhanguo 0223, 0422, 1311, 2261, 2519,

2553, 2556
Li, Zhihan 1580
Li, Zhijun 2344
Li, Zhiyi 0166, 0167
Li, Zhongshan L18
Li, Zhuoning 0729
Li, Zi Ying 1207
Li, Zong-Ming 0311
Liampas, Andreas 0653
Liang, Chris 0840
Liang, Junqin 0282
Liang, Liming 0034
Liang, Minrui 0943, 1667
Liang, Patrick 1303
Liang, Renge 0113, 0889
Liang, Rui 0697
Liang, Ruyu 0113, 0889
Liang, Wenying 0108, 0110, 0111, 2358

Liang, Yingwen 1493
liao, cheng 0006, 1729
Liao, Fangming 2318
Liao, Katherine 0185, 0387, 0421, 0456,

0807, 0968, 1302
Liao, Xiangping L09
Liao, Yunhan 0487
Liaqat, Hamza 1486
Liardo, Elisa 0082
Liarski, Vladimir 0126
Libardi Lira Machado, Ketty Lysie 0215
LIBERATORE, Johanne 0680
Libman, Bonita 2071
Libman, Michael 0274
Liboska, Radek 0891
Lichauco, Juan 2338
Lichtarge, Olivier 0788
Lichtnekert, Julia 1093
Liebel, Christoph 0942
Lieber, Sarah 0334, 0460, 0471, 0472,

1206, 1356, 1358, 1359, 2590
Lieberman, Alicia 2441
Lieberman, Richard 0110
Lieberman, Scott 1245
Liegl, Melodee 2579
Liem, Sophie 0657, 0659, 0660, 0666
Liesbet, De Meester 1892
Liew, David 0267, 0437, 1054, 1678, 1890
liew, Jean 0311, 0318, 0437, 0739, 0841,

1032, 1113, 1195, 1386, 1678,
1843, 2214

LIFERMANN, FRANCOIS L03
Lifermann, François 0678, 2191
Ligresti, Giovanni 0961
Lijuan, Zhang 1260, 1261
Liles, Sydney 1653, 1975, 2498
Lillegraven, Siri 2126, 2543, L07
Lilleker, James 0133, 0225, 1174,

1970, 2269
Lim, Darosa 0337, 0825, 1960
Lim, Gek Hsiang 1033
Lim, Lillian 0374
Lim, Lily 0833, 2286
Lim, Melissa 0090, 0092, 1726, 2439
Lim, Min Hyuk 0622
Lim, Nathan 1476
Lim, Ru Sin 1131
Lim, S. Sam 0118, 0154, 0179, 0180, 0740,

1213, 1214, 1841, 2266, 2311, 2449,
2500, 2535, 2588

Lim, Steven 2444
Lim, Wei-Yen 1131
Lim, Xin Rong 0648
Lima, Guadalupe 0431
Limal, Nicolas 0696, 0854
Limanni, Alex 1899
Limaye, Vidya 1049, 1174
Lin, Antony 0136, 2516
Lin, Bin 1712
Lin, Ching-Heng 0816
Lin, Ching-Tsai 0816

Lin, Heather 1675
Lin, I-Feng 0983
Lin, Iris 0381, 1182, 1412
Lin, Janice 0206, 1039, 1087
Lin, Jin 2519
Lin, Jinfeng 1124, 2519
Lin, Jing 1590
Lin, Jui-Ming 0955
Lin, Katie 1008
Lin, Kehuan 2428
Lin, Ke-Hung 2281
Lin, Kuan-Yen 1948
Lin, Sensen 1124
Lin, Suxian L18
Lin, Tiffany 2074
Lin, Tzu-Chieh 2008, 2528, 2529
Lin, Tzu-Min 1199, 2281
Lin, Yen-Chun 2130
Lin, Ying Ying 1398
Lin, Youkun 0282
lin, yuan 0006
Lin, Ziyan 0692
Linaberry, Misti 2202
Linares Alberich, Mònica L13
Linauskas, Asta 0980
Lindblade, Christopher 1682
Lindblom, Julius 0133, 0550, 1297, 1459,

1460, 1697, 2310, 2320, 2551
Linde, Louise 0965
Lindegaard, Hanne Merete 1330, 1868
Lindholm, Catharina 0582, 0595, 0597,

2334, 2336
Lindqvist, Elisabet 0404, 1338, 1395
Lindqvist, Joakim 1330
Lindsay, Lisa 2024
Lindsey, Stephen 0198, 1097
Lindström, Ulf 1416
Ling, Guanghui 0282
Ling, Ivana 0001
Ling, Vicki 1027
Link, Gary 2456
Link, Thomas 2467
Lino Baptista, Katia 0215
Linossier, Marie-Thérèse 1713
Linse, Greta 1833
Linsley, Peter 1762
LIOTE, FREDERIC 1106
Lioté, Frédéric 0815
Liou, Victor 2600
Liozon, Eric 0019, 2562
Liphardt, Anna-Maria 1147
Lippe, Ralph 0429, 2245, 2246, 2251
Lips, Katrin Susanne 1745
Lipscombe, Lorraine 0322
Lipsky, Peter 0022, 0033, 0600, 1694, 2333
Lisbona-Montañez, José 1740, 1774
Lishak, Victoria 1229, 1242
Lisitsyna, Tatiana 2156
Lisowska-Petersen, Zofia 0822
Lisse, Jeffrey 2231, 2242
Litinsky, Irena 0618



Litman, Heather 0985, 2114
Little, Mark 2374
Little, Wayne 1304
Littlejohn, Emily 2303, 2325, 2326
Liu Bryan, Ru 1589
Liu, Alice 0351
Liu, Audrey 1135
Liu, Bo L02
Liu, Bonnia 1890
Liu, Changbao 0074
Liu, Chau Ching 0576
Liu, Chen 0174, 0176, 0997, 2142
Liu, Chin-Hsiu 2130
Liu, Cong 2431
Liu, Dena 2465
Liu, Emily 0469
Liu, Flora 1476
Liu, Ge 0015, 0571
Liu, Hang 0005
Liu, Hsin Yen 1468
liu, Huaxiang L09
Liu, James Jiaqi 1815
Liu, Jessica 2460
Liu, Jiangnian 1920
Liu, Jianlan 0955
Liu, Jing 0846, 0955, 2526
Liu, Jinqi 2539
Liu, Ju 0840, L09
Liu, Jun 0282, 1588
Liu, Ke 2472
Liu, Lili 0958
Liu, Lin L09
Liu, Lu 0546
Liu, Lucy 2536
Liu, Meng 1708, 2475
Liu, Michael 0296, 1168
Liu, Ming-Lin 0023, 0085, 0920
Liu, Ning 0290
Liu, Qian 0745
Liu, Qing 0807, 0968
Liu, Qinghong 1382
Liu, Qingmei 0846, 0955
Liu, Qingxiang 0030
Liu, Qiong 1243
Liu, Ran 2245
LIU, SHENGYUN 0840, 2519, L09
Liu, Shuo 0789
Liu, Shuozhi 1602
Liu, Sucai 0794, 1743
Liu, Tairan 0250
liu, tao 0031
Liu, Tian 1560
Liu, Wanli 0044
liu, xiangjun 0115
Liu, Xiaoyu 2025
Liu, Xinlei 1180
liu, yangyang 1590
Liu, Yanxi 1326
Liu, Ye 0996, 1620, 1818, 2008, 2529
Liu, Yi 1876
Liu, Ying 1566

Liu, Yongjun 1124
Liu-Ambrose, Teresa 0806
Liu-Leage, Soyi 0520
Liva, Sophia G. 0839, 2144
lively, starlee 0877, 0878, 1596, 2439
Lix, Lisa 0833
Lizardo-Thiebaud, María J 0713
Lizzul, Paul 0086, 0455
Ljoså, Maud-Kristine Aga 1330, 2543
Lkhagva, Ankhbayar 0601
Llewellyn, Heather 0791
Llobell, Arturo 1944, 1945, 2414
Llorente Cubas, Irene 2518
llorente, Luis 0431, 2177
Llorente-Chavez, Amaya 2177
Lloyd, Josie 0171
Lloyd, Tom 0283, 2461
Lloyd-Jones, Donald 1249
Lluch Galcer�a, Juan José 1930
Lluch, Judit 2391
Lo Giudice, Luciano 0432
Lo Pizzo, Marianna 1761, 1778
Lo, Grace 0156, 1198, 1852
Lo, Jamie Chieh 0205, PP07
Lo, Jui-En 0590, 2538
Lo, Mindy 1708, 2042, 2473, 2589
Loarce-Martos, Jesus 0298, 0651, 1319,

2165, 2172, 2173, 2174
LOBBES, HERVE L03
Lobbes, Hervé 1674
Lobo, Gitanjali 1475
Lobo, Maria 0340, 1851
Løchting, Ida 1656
Lockshin, Michael 0460, 0471, 0472, 1356,

1358, 1359, 1924
Locsin, Miguel 0366
Lodato, Ivano 1881
Lodi, Sara 1386
Lodin, Karin 1172
Loechel, Claudia 0679
Loecker, Courtney 0403
loeff, Floris 1077, 1336
Loeza-Uribe, Michelle Patricia 0577
Loft, Anne Gitte 0161, 0965, 1417, 1849,

2199, 2227
Loftus, Shannon 0892, 1587
Loghmani, Arya 0198
Loh, Khai 2444
Loh, Mung-Ee 1131
Lohse, Anne 1203
Lohse, Thomas 1203
Loiojen, Agnes 0754
Lois Iglesias, Ana 2412
LOIS, PIA 2391
Loizidis, Giorgos 1022
Lomanto Silva, Raisa 0306, 1181, 1951
Lombardi, Alecio 1978
Lomholt, Søren 1658, 1659
Long, Andrew 2075
Long, Hai 0282
Long, Huizhong 0991

Long, Taylor 1244
Long, Yin 0104, 0105
Lönnblom, Erik 2134
Looby, Nikita 0486, 1643, 1795, 2218
Lood, Christian 0060, 0384, 0440, 0568,

0717, 0900, 1339, 2329, 2405, 2462
Looney, Cary M. 1511
Looney, John 0887
Lopes, Fernanda 2298
L�opez Garay, Carmen 0950
L�opez I G�omez, Marta 1125, 1136
L�opez L�opez, Amparo 0349
L�opez Maraver, Marta 1136
L�opez Medina, Clementina 0824, 0842,

1307, 1308, 1389, 1872, 2200, 2201,
2205, 2221, 2225, 2226

Lopez Nunez, Lilian Maria 2237
L�opez Robledillo, Juan Carlos 0376
L�opez, Fernando 0706, 1154, 2413,

2414, 2558
Lopez, Henry 2359, 2360
L�opez, José A. 0717
Lopez, Lilian Maria 2165, 2172, 2173
L�opez, Marta 0593, 1125, 2172, 2341
Lopez, Sandra 2359, 2360
Lopez, Victor 0820
L�opez-Gonz�alez, Mª Carmen 0812, 1068,

1998, 1999
L�opez-Gonz�alez, Ruth 1376
Lopez-Hoyos, Marcos 1150, 1152,

1177, 1944
Lopez-Lasanta, Maria 0430, 1319,

1396, 2174
L�opez-Mejías, Raquel 0266, 0708,

1771, 2370
Lopez-Muñiz, Belen 0651, 2518
Lopez-Olivo, Maria A. 0156, 1852, 2021
Lopez-Pedrera, Chary 0020, 0097, 0116,

0427, 0922, 1292, 1604, 2540
L�opez-Pedrera, Chary 2221
Lopez-Reyes, Alberto 2177
Lopez-Robledillo, Juan Carlos 0349
Lopez-Sanchez, Ruben 2165, 2172, 2173
Lopez-Viejo, Patricia 2165, 2172,

2173, 2174
Lorenz, Hanns-Martin 0041
Lorenzen, Tove 1330
Lorenzi-Pernot, Alberta 1614
Lorenzo Gomez, Irene 0869
Lorenzo, Carlos 1685
Loricera, Javier 0593, 0696, 0706, 1154,

1376, 2165, 2172, 2173, 2341, 2391,
2394, 2413, 2414, 2419, 2420,
2423, 2558

Losina, Elena 0316, 1840, 2450
Lotfi-Emran, Sahar 0070
Lotz, Martin K 0873, 0874, 1595
Louden, Diana 0438
Loughenbury, Peter 0051
Loughin, Thomas 0347
Lourenco, Maria Helena 1353



Lourido, Lucía 1758
Louthrenoo, Worawit 2261, 2553, 2556
Love, Thorvardur 0965, 0981
Love, Zelda 0883, 0884
Lovelace, Tyler 1253
Lovell, Claudia 0091
Lovell, Daniel J 0354, 0372, 0971, 1252
Lovell, Jana 1171
Lovering, Edward 0416, 0417, 1628
Lovisotto, Marco 2561
Low, Andrea Hsiu Ling 0638, 0642, 0648,

0913, 2365
Low, Julian 0556, 2338
Low, Robert 0499
Lowder, Careen 0263, 0280
Lowe, Samuel 1825, 1826
Lowry, Simon 0002
Loza, Matthew 2144
Lozach, Pierre 1554
Lozano Rivas, Nuria 0298, 1445, 1446,

1462, 2264, 2277
Lozano, Fernando 1319, 2165, 2172, 2173
Lozano, Teresa 1101
Lozy, Tara 0834
Lu, Ailing 1711
Lu, Changming 0925
Lu, Cheng-Hsun 0222, 1948, 2130
Lu, Di 2565
Lu, Hui L16
Lu, Huifang 2571
Lu, Jielian 1132
Lu, Jonathan 2600
Lu, Ke 0120
Lu, Liangjing 1665
Lu, Na 0742, 0806, 0811, 0970, 2152, 2428
Lu, Qianjin 0282, 0482, 0727, 2443, 2501
Lu, Xiaokang 0061, 2505
Lu, Xingyu 1752
Lubberts, Erik 2504
Luber, Markus 2440
Lucas Rocha, Margarida 2209
Lucas, Charlotte 0774
Lucchino, Julia 0860
Luce, Elizabeth 0333
Luceño, Vincent 1141
Lucia, Alessandro 1118
Luciano, Juan 1610
Lucke, Michael 2383
Ludwig, Trisha 1090
Lueck, Benjamin 0764, 0765
Luedders, Brent 0770, 0771
Lugo, Claudia 1363
Lui, Elaine 2242
Lui, Geyanne 1985
Lui, Justin 0961
Luime, Jolanda J. 0157, 1218, 1401, 1641
Luís, Mariana 2209
Lukas, Cedric 0204, 0439, 0520,

1281, 2132
Lukasik, Ewa 0581
Lukasik, Zuzanna 1411

Lukina, Galina 1692
Lukusa, Luck 1334, 1796, 2588
Luminari, Stefano 0707
Lundberg, Emma 0017
Lundberg, Ingrid 0302, 1172, 1177, 1955,

2462, 2466
Lundin, Knut AE 2597
Lundon, Katie 1001, 1004
Lundqvist, Christina 0071
Lunestad, Astrid 1656
Luo, Hongyu 0282
Luo, Hui 0282
Luo, Jing L18
Luo, Kangkang 1732
luo, liang 0115, 0223
Luo, Shue-Fen 2261, 2553, 2556
Luo, Wen-Lin 1634
Luo, Xiaofan 0114
Luo, Yiming 0021, 0332, 0620, 0630, 0958
Luppino, Francesco 0859
Luqmani, Raashid 0679
Lusco, Mark 0887
Lutgen, Sophia 0671
Lutzny-Geier, Gloria 0904
Luu, Kenneth 0455
Luxton, Grant 1536
Luyten, Elien 2210
Luz Crawford, Patricia 0871
Ly, Kim-Heang 0019
Lyddell, Christopher 0726
Lydon, Eileen 1639, 1640
Lynch, John 0318, 1193, 1195, 2467
Lyne, Suellen 1049, 2028
Lyon, Max 1819
Lyons, Paul A. 0007, 2374
Lyris, Nikos 1415, 2250
Lyu, Houchen 1593, 2152, 2563
Lyu, Rulan 2018
Lyu, Xia 1174, 2575
Lyu, Xing 0920

M
Ma, Feiyang 0112, 1599
Ma, Irene W Y 0726
Ma, Jeffrey 0689
Ma, Jing 0282
Ma, Kevin Sheng-Kai 0590, 0969, 2538
Ma, Keying 2144
Ma, Margaret 1815
Ma, Meiqian 2056
Ma, Qianli 0247
Ma, Qianqian 0955
Ma, Wai Han 2429
Ma, Xiaoxue 1250
Ma, Yanyun 0955
Ma, Yaohua 1142
Ma, Yu 1493
Ma, Yupo 1493
Maalouf, Mathieu 1713
Maassen, Johanna Maria 1273
Mabrut, Etienne 2015

Macaluso, federica 2417
Macaraeg, Marci 2039
Maccaferri, Monia 0042, 0043
MACCHIONI, PIERLUIGI 0766, 1036, 1527,

2404, 2416, 2417
Maccora, Ilaria 0373, 1240, 2045,

2054, 2474
MacDonald, Alan 0161
MacDonald, Lucy 2436
Macfadyen, Claire 2359
Macfarlane, Gary 0483, 0965, 1417, 1855,

1901, 2199
MacFarlane, Lindsey 0316, 2509
Macha, Sreeraj 1566
Machado Escobar, Maximiliano 0561
Machado, Camilla R. L. 1750, 1755, 1773
Machado, Pedro 0522, 1215, 1386, 1861,

2019, 2216, 2575
Machattou, Maria 1076
Machhar, Rohan 1792
Machin, Sergio 1446
Machua, Wambui 1899
Macía, Cristina 2237
Macieira, Carla 0139
Maciuch, Jessica 0063
Maciukiewicz, Malgorzata Anna 0939
MacKay, Meggan 2266, 2288, 2591
Mackay, Sina 0529, 0780
Mackensen, Andreas 0607, 0783, 0904,

1495, 2463, 2598
MacKenzie, Malcolm 1519
Mackenzie, Todd 1133
Mackie, Ian 0096
Mackie, Sarah 0721, 1648, 1878, 1882,

2028, 2395, 2424
Macklin, Michael 0764, 0765
MacKnight, Sean 2306
Macko, Christopher 1094
Maclean, Mary 0699
Macleod, Thomas 0051, 1676, 2233
MacMahon, Jayne 1231
Macwana, Susan 0554, 0907, 0926, 1492,

2331, 2554
Madanchi, Nima 1364, 2527
Madas, Joshua 1088
Madden, Cynthia 2255
Madej, Joanna 1024
Madhavan, Sethu 1695
Madhu, Roopa 2436
Madihlaba, Tshepiso 2245
Madison, Jacqueline 0101, 0109,

0112, 1606
Madland, Tor Magne 2543, L07
Madramootoo, Sheneze 2021
Madrid García, Alfredo 1127, 2070
Madruga-Dias, Joao 1119
Madsen, Ole Rintek 1868
Madsen, Sofie Falkenløve 2503
Maeda, Masataka 0410, 0411
Maeda, Toshihisa 0434
MAEJIMA, TOSHITAKA 1333



Magallanes L�opez, Berta 1125, 1136
Magallares-Lopez, Berta Paula 1137,

1138, 2487
Magder, Larry 0098, 1364, 1490, 2327,

2527, 2552
Mageau, Arthur 0047, 0103, 0272, 1669,

2282, 2283, 2398
Mageed, Rizgar 0951
Magiouf, Konstantina 0501
Maglaviceanu, Anca 1594
Maglio, Cristina 0406, 1753
Maglione, Jules 0402
Magnani, Luca 1527
Magnant, Julie 1554
Mago, Arpit 1178
Magrey, Marina Nighat 0400, 0510, 0518,

0525, 0841, 1399, 1400, 1407, 1465,
1473, 1642, 2214

Magri, Sebasti�an Juan 0491, 0492
Magro, Cynthia 0578
Maguire, Sinead 0090, 1355
Mahajan, Vinay 0005
Mahapatra, Soumendu 1785
Maharjan, Helina 2085
Maheshwari, Narinder 2207, 2208
Maheswaranathan, Mithu 0557,

1096, 2271
Maheswari, Muruganandam 1523
maheu, emmanuel 2471
Mahler, Elien 0775
Mahler, Michael 0389, 1751
Mahmood, Shereen 0304, 0992, 1967, 1968
Mahmoud, Khaled 1512
Mahomed, Nizar 0878, 1594, 1596
Mahoney, J. Matthew 1517
Mahony, Christopher 0802, 0872, 1658,

1659, 1759
Maile, Michael 1603
Maillefert, jean-Francis 2392, 2393
Maillet, Francois 0696
Mainbourg, Sabine 2015
Maindet, Caroline 1614
Maisha, Jeba 1765
Maisonobe, Lucas 0694
Maiz, Olga 1128, 2413, 2414, 2558
Maiz-Alonso, Olga 1559, 2165, 2172,

2173, 2174
Majer, Olivia L02
Majithia, Vikas 0841, 1158, 2214
Majithiya, Kishan 0848
Major, Triin 2432
Mak, Anselm 2311
Makara, Matt 2186
Makaroff, Katherine 2025
Makhoul, Majd 1682
Makhzoum, Jean-Paul 0274, 1650, 1960,

2400, 2421
Makinde, Hadijat 0026, 0890, 2369
Makino, Yuichi 1300
Makol, Ashima 0127, 0128, 0129, 0332,

0620, 0630, 1969, 1970

Makri, Souzi 2195, 2196, 2197, 2198
Makris, Una 0433, 0805, 1089, 1288, 2127,

2457, 2590
Maksimowicz-McKinnon, Kathleen 1499
Maksymowych, Walter P. 0356, 0400,

1041, 1334, 1407, 1690, 1894, 2048,
2204, 2549

Malagon, Mª del Mar 1292
Malakooti, Shahdi 2128
Malca Hernandez, Joselito 0998
Malcova, Hana 1623
Maldonado Ficco, Hernan 0432
Maldonado, Michael 2539
Maletic, Tanja 2567
Maletta, Leeany 1139
Malfait, Anne-Marie 0879
Malfait, Fransiska 0254
Malhamé, Isabelle 0586, 0979
Malik, Aarti 0412
Malik, Fardina 1866
Maller, Justine 2262
Malley, Wendi 0985
Malmström, Vivianne 0423, 1318, 1458,

1741, 2466
Malone, Amanda L04
Maltez, Nancy 1055, 1063, 1075,

1519, 1520
Malvar, Ana 0784, 0930
Malvica, Silvia 0915, 2427, 2552
Malviya, Sourabh 0545
Mamani Velarde, Ivonne Lourdes 2264
Mammen, Andrew 0018, 0283, 1622,

1961, 1971, 2461
Mammo, Danny 0263
Mamoto, Kenji 0426, 1045, 1046, 1328
Manadan, Augustine 1143, 1481,

1577, 1918
Manali, Effrosyni 0774
Manansala, Michael 1143, 1918
Manches, Olivier 0692
Mancuso, Pamela 0707
Mandal, Jennifer 2455
Mandelin, Arthur 2066
Mandl, Lisa 0320, 0332, 0334, 0460, 0471,

0472, 1206, 1356, 1358, 1359, 1672,
1985, 2022, 2038

Mandl, Peter 0748, 1115, 1396, 2243
Manero ruiz, Javier 1462
MANERO, JAVIER 0346, 2264
Manfrè, Valeria 2181, 2183
Manfredi, Andreina 0774
Mangaonkar, Abhishek A. 0269, 2570
Manger, Bernhard 1632, 1801
Mangeshkar, Shaunak 1806
Mangin, Madison 1769, 2042
Mangino, Tony 0220
Mangold, Aaron 2576
Mangoni, Arduino 2151
Maningold, Tobias 0058, 1293
Manion, Kieran 0919
Maniscalco, Valerio 1231

Mankia, Kulveer 0389, 1258, 1768
Mann, Herman 0292, 1921
Manna, Zerai 0195, 1472, 1510, 1696
Mannem, Hannah C. 2477
Manning, Alison 2062
Manning, Catherine 1782
Mannion, Melissa 0377
Manno, Atsushi 0896
Mannstadt, Insa 1026, 1028, 2007,

2102, 2534
Mannucci Walter, Pablo 0459
MANRIQUE, SARA 0346, 0495, 1308, 1376,

1446, 1740, 1774
Mansour, Anne-Marie 1960
Manswell, Kenrick 0480
Mantel, Ian 0736
Manthri, Ramesh 0551, 1583
Mantilla, Bryanna 1032
Mantovani Cardoso, Eduardo 2343
Manuel, Sandra 1474
MANZANO CANABAL, MARIA GUADA-

LUPE 2172, 2173
Manzi, Susan 0576, 0595, 0597, 2266,

2311, 2588
Mao, Huiyan (Ashley) 1511, 2024
Maqsood, Warda 1153
Maravillas-Montero, José Luis 0577
March, Lyn 1907
Marchand, Arnaud 0891
Marchand-Adam, Sylvain 0678, 0856
Marchand-Adam, Syvain 2098
Marchese, Maya 0499
Marchlewicz, Elizabeth 0166
Marcoccia, Antonella 0627
Marcuz, Jo-Anne 1231
Marcy, Daniele 1363
Marder, Galina 0296, 1135, 1168, 1933
Mareco, Jonatan 0491
Marengo-Rodríguez, Daniela 0461
Margaretten, Mary 1005, 2455
Margarida, Adri�an 0605
María Victoria, Gazzoni 0561
MARIA, ALEXANDRE L03
Mariano, Julia 0183
Mariaselvam, Christina 0580, 1162
Mariette, Xavier 0072, 1281, 1343, 1372,

1377, 1634, 1635, 2184, 2191
Marin Lopez, Hilda 0431
Marin, Josefina 0561
Marin, Juan 0972
Marini, Roberto 0570, 1234
Marin-Jimenez, Ignacio 0495, 1644
Marinko, Lee 1990
Marino, Rebecca 1247
marino, valentina 1609
Marion, Miranda 0927
Mariotti-Ferrandiz, Encarnita 2435
Mariscal, Anais 1137, 1138
Markham, Deborah 1293
Markovic, Daniela 0286, 0287
Markovtsov, Vadim 1329



Marks, Kathryne 0013, 0087, 0221
Marlin, Caleb 0037, 0923, 0926, 1598
Marmon, Tonya K 0721
Marmontel, Oriane 2191
Marmor, Itay 0681, 1246, 1362
Marone, Alessandro 1043
Maroof, Avin 0506
Marotte, Hubert 0466, 1713
Maroufy, Vahed 1970
Marques Veghini, Débora 0215
Marques, Cindy 1377
marques, Mary Lucy 0843, 0845,

2211, 2215
Marquis, Patrick 2262
Marrache, A. Marilise 2234
Marrani, Edoardo 1232, 1233, 1623, 2474
Marras Fern�andez-Cid, carlos 0604, 2319
Marrie, Ruth Ann 0833
Marrie, RuthAnn 0144
Marron, J.S. 1989
Marrugo, Javier 0235, 1805, 2114
Marsal Barril, Sara 1430
Marsal, Sara 1396
Marsh, Lucy-Jayne 1759, 2432
Marsh, Rebecca 0363
Marston, Bethany 2075
Martellosio, Jean-Philippe 0678, 1674
Marten, Alexander 2548
Martens, Jacob 0892
Martín Domenech, Raquel 0346
Martín Martínez, Manuel Cipriano 2005
martin penagos, luis 0708, 1152,

2370, 2381
MARTIN SILVA, Nicolas 0854
Martin, Ashley 0966
Martin, Bérenger 0514
Martin, Emily 1890
Martin, George 2359, 2360
Martin, Janell 1910
Martin, Javier 0738, 0788
martin, laurent 2392, 2599
Martin, Mickael 0637, 1699, 1701
Martin, Nicolas 2162
Martin, Ruvie 0372, 0776
Martin, William 0882
Martindale, Jonathan 0433
Martínez Banaclocha, Natividad 1068
MARTINEZ BARRIO, JULIA 0298, 0604,

1040, 1445, 1446, 1462, 2264,
2277, 2319

Martínez Calabuig, Pablo 1943, 2129
Martinez Cordellat, Isabel 0199, 0379,

0452, 1309, 2012, 2146
Martinez Feito, Ana 1308, 1316
Martínez Gonz�alez, Cristina 2145
Martínez Gonz�alez, Olga 2005
Martínez Martínez, Laura 1137, 1138
Martinez Morillo, Melania 1928
Martinez Zayas, Gabriela 2574
Martinez, Cristina 1813, 2247, 2248
Martinez, Melania 0430

Martinez, Susan 0504
Martinez, Taylor 1363
Martínez-Bueno, Manuel 0738
Martinez-Costa, Lucia 1130, 1559
Martínez-Ferrer, Àngels 2237
Martínez-Fleta, Pedro 1651
Martinez-Lopez, David 0302, 0701,

1177, 1913
Martínez-Lopez, David 1151, 1914, 1942
Martínez-L�opez, Juan A 0476
Martínez-Martínez, Laura A 1578
Martínez-Nava, Gabriela 2177
Martinez-Prat, Laura 1751
Martínez-Sanchís, Agustín 0812, 0813,

1998, 1999
Martinez-Taboada, Victor 1376, 1462,

2277, 2319
Martinez-Vidal, Maria Paz 2237
Martin-Gutierrez, Adrian 1150, 1945
Martín-Gutiérrez, Adri�an 2558
Martinho, Joana 0139
Martini, Alberto 0354, 0372
Martinic, Marianne 0584, 1720
Martin-Lopez, Maria 0298, 1319, 2172,

2173, 2174
Martin-Nares, Eduardo 0713, 0715, 1941
Martinovic, Jennifer 1160
Martins, Ana 2209
Martins, Elsa 1511
Martins, Judith 0687
Martinsen, Amy 1656
Martinsson, Klara 1737
Martin-Varillas, Jose Luis 0701, 1126, 1128,

1151, 1559, 1913, 1914, 2520
Martire, Maria Victoria 2277
Martis, Nihal 2493
Marty-Ane, Anne 0777
Marusic, Suzana 0080
Marvel, Jessica 1368
Marvisi, Chiara 0707, 2390, 2416,

2417, 2561
Mary Thabah, Molly 0580, 0588
Mary-Prey, Sorilla 1056, 1058
Marzaioli, Viviana 0054, 0062, 1777
Marzo-Ortega, Helena 0400, 0510, 0519,

0525, 1407, 2160
Marzouk, Sherief 0558, 1461, 2290
Mas Sanchez, Laura 0199, 0379, 0452,

1309, 2012, 2146
Mas, Antonio Juan 0298, 2391, 2394,

2419, 2420
Masado, Okada 0627
Masinova, Jana 1109
Ma�sli�nska, Maria 1757
Mason, Justin 0028, 1571
Mason, Molly 0705
Mason, Thomas 1276, 2033
Masopust, David 0070
Masri, Karim R. 1425
Mass, Hanna 0316, 1840
Massarotti, Elena 0013, 1580

Massie, Rami 1960
MASSON, Maeva 1935
Masson, Mala 0927, 1682, 1834
Massow, Ute 0510, 0511, 0519, 0521,

0523, 0525, 0526, 2548
Massy, Emmanuel 1070, 2015
Masteron, Erin 2056
Masto, Lucy 0460, 0471, 0472, 1356, 1358,

1359, 1924
Mastrangelo, Greta 1231, 2051
Mastrolia, Maria Vincenza 1248, 2474
Mastrorilli, Juliana 1012
Masuda, Esteban 1329
Masuoka, Shotaro 2000
Masurkar, Prajakta 0171
Matas-Garcia, Ana 0283, 2461
Matei, Alexandru-Emil 0935
Mateo Soria, Lourdes 0346, 1928,

1930, 1931
Mateo, Lourdes 0430
Materne, Emma 2314
Mathew, Ashish J 0544, 1254, 1474, 2218
Mathew, Jiby 1089
Mathew, Jithin 2595
Mathew, John 0545
Mathew, Joyce 1003
Mathew, Stephanie 2071
Mathieson, hannah 1878
Mathur, Gita 1645
Mathur, Sunita 1402
Matías, María Ángeles 2341
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Růžičkov�a, Nora 1747, 2583
Ruzickova, Olga 1981
Ryan, Jessica 1102
Ryan, Stewart 0867
Rybar, Marian 0292, 0654
Rychkov, Dmitry 2435
Rycus, Peter 1223
Rysenga, Christine 0109, 0110, 0111, 1606
Ryu, Soorack 2380

S
S, Parthibane 1958
Saab, Elena 1286, 1287
SAAD, CARLA 2546
Saad, Sahar 0506
Saad-Magalhaes, Claudia 2476
saadoun, david 1228
Saag, Kenneth 1005
Saas, Philippe 2206
Saavedra Salinas, Miguel Angel 0987,

0988, 1970
Saavedra, Alene 0227, 1269, 1272, 1800,

2479, 2564
Saavedra-Gonz�alez, Vanessa 2177
Sabate-Llobera, Aida 1877
Sabater Abad, María Cristina 1943
Sabbagh, Maya 0617
Sabbagh, Sara 2579
Sabido-Sauri, Ricardo 0436, 1048
Sabkar, Maha 0506
Sacca, Valeria 1883
Sachen, Kacey 2232



Sachetto, Zoraida 0139, 2188
Sacksith, Kyra 1052
Sacnún, M�onica 0561
Sacre, Karim 0047, 0103, 0272, 0567,

1479, 1669, 2282, 2398
Sadek, Malek 2286
Sadick, Nancy 1013
Sadowski, Cheryl 1825, 1826
Sadun, Rebecca 0190, 0212, 0557, 1249,

1618, 2050, 2061, 2062, 2271
Saeed, Aamir 2011
Saegusa, Jun 0434
SAEKI, YUKIHIKO 0449, 1333
Saenger, Yvonne M 0899
Safavi, Pejma 1524
Saffari, Seyed Ehsan 0313, 0642, 0648
Safford, Judith 2567
Safford, Monika 1985
Sag, Erdal 0761
Sagard, Jonas 1395
Saha, Sreoshy 0133, 0142, 0225, 0338,

1444, 1969, 2269, 2270
Sahar, Tali 1831
Sahhar, Joanne 0634, 0638
Sahin, Ayla 0260, 1916
Sahmoun, Abe 1906
Saidenberg Kermanac’h, Nathalie 2098
Saif, Ashmia 0278, 0487, 1148
Saijan, Sanjo 0534
Saikia, Biman 0076
Sailler, Laurent 2385, 2386
Saini, Jasmine 1751
Saini, Priya 1583
Saini, Sandhya 2034
Sainsbury, Amanda 1196
Saint Andre, Violaine 0047
Saint Frison, Marie Helene 0103
Sainz de la Maza, Maite 1130
Sainz-Comas, Luis 1137, 1138, 1308
SAITO, IKUO 1333
SAITO, KAZUYOSHI 0449
Saito, Kenji 2301
Saito, Ryuta 2355
Saka, Kumiko 2533
Sakai, Daiki 0674
SAKAI, KAZUKO 0449
Sakai, Norihiko 1483
Sakai, Yoshitada 0011
Sakamoto, Ana 1232, 1233, 1623
Sakamoto, Noriho 1173
Sakellariou, Garifallia 1115, 1119
Saketkoo, Lesley Ann 0618, 0646, 1699
Sakhi, Hamza 2493
Sakiyama, Kodai 2260
Sakkal, Laila 0615
Sako, Keisuke 1483
Sakuraba, Koji 1766
Sala Climent, Marta 0872, 2125
Salaffi, Fausto 1429
Salamon, Katherine 1830
Salas, Antonio 0639

Salas, Lucas 0911
Salava, Kristen 2484
Salazar, Ennaliza 0648
Salazar, Juan 0972
Saleem, Benazir 1676, 2160
Salek, Cyril 1921
Salgado Guerrero, Maria 1099, 1100
Salgado-Pérez, Eva 1445, 1446, 2264, 2277
Saliba, Walid 0202
Salim, Babur 1970
Salim, Mary 1938, 1939
Salis, Zubeyir 1196
Sallah, Kankoe 2282
Salles Lizarzaburu, Meritxell 0430,

1125, 1136
SALMAN MONTE, TAREK CARLOS 0564,

0604, 1446, 2321, 2394, 2419
Salmon, Jane 1469, 1605, 1717
Salomon, Karen 1017
Saltman, Alexandra 1055, 1075
Salvador Maicas, Laura 1943
Salvador, Georgina 0430
Salvant, Cynthia 0353
Salvarani, Carlo 0042, 0043, 0685, 0688,

0696, 0707, 1527, 2390, 2416,
2417, 2561

Salyer, Rachel 0293, 1098
Salzet, Michel 0946
Samad, Aaida 2473
Samai, Peter 2528
Samant, Bhushan 1329
Sambale, Meike 0877
Sambevski, Steven 0624, 2158
Samec, Matthew 1671
Sami, Faria 0663, 1143, 1481, 1918
Sami, Shahzad Ahmed 1481
Samman, Anas 1792
Sammar, Aleena 2085
Sammaritano, Lisa 0460, 0470, 0471, 0472,

1351, 1356, 1358, 1359, 1848, 1924
SAMMARTINO, ANDREA 0690
Sammel, Anthony 1536, 1645,

1646, 2408
Sammorì, Silvia 0254
SAMMUT, AMANDA 1212, 2037
Samnick, Samuel 2411
Samões, Beatriz 1353
SAMPAIO-BARROS, PERCIVAL 2546
Samson, Maxime 0678, 0696, 0856, 1893,

2392, 2393, 2599
Samsonov, Mikhail 1315
Samuels, Jonathan 0216, 1039,

1183, 1387
San Jose Estepar, Raul 0420, 2110
San José Méndez, María del Carmen 2412
San José-Méndez, Carmen 1563
Sanchez - Ramon, Silvia 1813
Sanchez Martin, Julio 2391, 2394, 2419,

2420, 2423
Sanchez Pernaute, Olga 0651, 2518
Sanchez Toril, Fernando 1546

S�anchez, Amparo 1150
Sanchez, Brian 0061, 0068, 2505
Sanchez, Edwin 1187
Sanchez, Sandra 0908, 2445
S�anchez-Alonso, Fernando 0447
Sanchez-Bilbao, Lara 0701, 1126, 1128,

1151, 1559, 1913, 2414
Sanchez-Costa, Jesús 2391
S�anchez-Gonz�alez, Blanca 0564
Sanchez-Guerrero, Francisco 2286, 2588
Sanchez-Guerrero, Jorge 2266, 2311
S�anchez-Hern�andez, Beatriz E. 1941
S�anchez-Jareño, Marta 0500
S�anchez-Lucas, Marina 0604
S�anchez-Madrid, Francisco 1651
Sanchez-Manubens, Judith 1248
S�anchez-Martín, Julio 2414, 2558
Sanchez-Ortiga, Ruth 1101
Sanchez-Pareja, Ismael 0116, 0427, 2540
S�anchez-Pareja, Ismael 0922
S�anchez-Piedra, Carlos 2164
Sanchez-Ramos, Luis 1956
Sanchez-Rodriguez, Alain 0124, 1478
S�anchez-Rodriguez, Iv�an 1877
Sanchez-Villagomez, Pamela 1846
Sandanger, Øystein 1081
Sanders, Jan-Stephan 0007
Sanders, Marion 2076
Sandhu, Sona 1226
Sandhu, Tegveer 0616, 1940
Sandhu, Vaneet 0576, 1166, 2415
Sandhyavenu, Harigopal 0695, 0702
Sandler, Dale 0982
Sandling, Johanna 0579, 0917
Sandlund, Heléne 0150
Sandorfi, Nora 0332, 0620, 0630, 1083
Sandoval Moreno, sebasti�an 1889
Sandoval, Simone 0904
Sandoval-Heglund, Donavon 0184
Sandy, Moriah 2544
Sanfilippo, Lavinia 2054
Sang Park, Hye 1137, 1138
Sangaraju, Koushik 0321, 1933
Sangle, Shirish 1574
Sanguesa Gomez, Clara 1445, 1446,

2264, 2277
Sanjuan, Miguel A. 1696
Sankara Narayanan, Rajagopal 2270, 2315
Sanmarti, Raimon 0430, 0774
Sanmartín Martínez, Mireia Lucía 1943
Sanner, Helga 0543
Sansano, Elena 0812
Sansom, Stevephen 0051, 1759
Sansone-Poe, Danielle 2110
Santa cruz, María Julia 0561
Santacroce, Leah 0185, 0985, 1013,

1019, 1302
Santana-de Anda, Karina 0577
Santesmases, Javier 1928
Santiago, Gabriela 0616
Santiago-Casas, Yesenia 1899



Santoro, Anna 0226
Santos da Costa, Aida 2342
Santos Oliveira, Daniela 2227
Santos Porto, Lilian 0139
Santos Soler, Gregorio 1462, 2277, 2319
Santos, Charo 1292
Santos, Eduardo 1215, 1861, 2019
Santos, Javier de Toro 2175
Santos, Maria Jose 0161, 1232, 1233, 1623,

1849, 1901
Santos, Mariana 2209
Santos, Roger 1094
Santosa, Amelia 0648
Sanyal, Anwesha 1661
Sanz, Iñaki 0003
Sanz, Jesus 0495, 1076, 1644
Sapag Dur�an, Sandy 0561
Sapart, Emilie 0385, 0401, 2483
Sapin, Christophe 2231
Sapp, Cameron C 2045
Sara, Lauren 1193
Sarabia, Indra 2232
Saracco, Marta 1530
SARAUX, Alain 1371, 1377, 2471
Saravolatz, Louis 2285
Sarbagil-Maman, Hagit 1346
Sareila, Outi 2134
Sarfraz, Muhammad Danish 1114
Sari, Ismail 2227
Saric, Callie 1615
Sarin, Kavita Y. 1962
Sarkar, Kakali 1622, 1961
Sarmiento, Mauricio 0972
Sarmiento-Monroy, Juan Camilo

1319, 2165
Sarna, Vikas 2597
Sarosh, Cyrus 0101, 0109, 0110, 0111,

0112, 1606, 2358
Sarrand, Julie 0277
Sarver, catherine 1955
Sarzi Sartori, Nat�alia 0215
Sasaki, Noriko 1949
Sasaki, Takanori 0093, 0792, 1693
Sassine Geara, Abdallah 0855
Satara, Japna 1571
Satny, Martin 0292, 0654
Sato, Emilia 0215
Sato, HIroko 1540, 1572
Sato, Hiroshi 2000
Sato, Kojiro 0307
Sato, Ryo 0410, 0411
Sato, Shinji 1949
Sato, Shuzo 2301
Sato, T. Shawn 1925, 2048
Sato, Toshikazu 1300
Sato, Yoshiharu 1167, 2171
Sato, Yuki 0800
Satoh, Minoru 1960
Satou, Gary 1682
Sattui, Sebastian 0686, 0718, 0855, 1543,

2377, 2395, 2560

Satyam, Abhigyan 0599
Sauer, Brian 0435, 0743, 0808, 1053, 1071,

1079, 1280, 1290, 1340, 1582, 2119,
2139, 2140, 2430, 2514

Sauleau, Erik 0383, 2512
Saunders, Sheri 1727
Sausers, Nathan 1065
Sauvage, Gabriel 0855
Savage, Adam 1742, 2124, 2431, 2581
Savage, Bryan 1133
Savage-Guin, Serena 1039
Savarimuthu, Vanissa 1055
Savary, Xavier 2562
Savic, Sinisa 0761
Savoie, Marissa 0630
Savy, Florencia 0432
Sawada, Tetsuji 1268, 2099
Sawalha, Amr 0738
Sawhney, Sujata 1623
Saxena, Amit 0781, 0847, 1682,

1834, 2347
Saxena, Ashish 0457, 0967
Saxton, Robert L02
Sayadi, Ahmed 0917
Sayer, Avan Aihie 0294
Saygin, Didem 0286, 0287, 0295, 1950,

1955, 1959
Sayles, Harlan 0240, 1582, 2140
Sayre, Eric 1860
Sbarigia, Urbano 0381, 1182
Sbidian, Emilie 0779, 2566
Scaife, Steven 0159
Scala, Serena 0737
Scala, Silvia 0355
Scannell, Christopher 0175, 0177
Scanzello, Carla 0879, 0880, 0881
Schade, George 2127
Schaefer, Alexandra 0877
Schaefer, Martin 1632
Schaeverbebke, Thierry 1056, 1058
Schafer, Peter 1694, 2331, 2539
Schäfer, Valentin Sebastian 0409, 0636,

0766, 1648, 1649, 2079, 2424
SCHAINBERG, CLAUDIA 2546
Schanberg, Laura 0831, 1249, 1624
Schatorjé, Ellen 0378
Scheibe, Meghan 1906
Scheiber, Lane 0555
Scheller Madrid, Alexander 2503
Schenone, Carlotta 1532
Scher, Jose 0216, 1387, 1432, 1639, 1640,

1642, 1644, 1866
Scherer, Almut 2567
Scherer, Jeremy 1720
Scherle, Peggy 0080
Schessl, Joachim 1972
Schett, Georg 0413, 0497, 0607, 0750,

0783, 0839, 0904, 0954, 1147, 1420,
1421, 1495, 1801, 1891, 2144, 2243,
2440, 2463, 2598

Scheurer, Cornelia 1634

Schiavon, Franco 2561
Schieir, Orit 0428, 0745, 0823, 1285,

1295, 2108
Schiff, Abigail 0227, 1272, 1800, 2564
Schiffenbauer, Adam 0134, 1221, 1222,

1814, 2579
Schilling, Elisa 2017
Schindler, Thomas 0784, 1511
Schleinitz, Nicolas 0854, 0856, 1674
Schlenke, Peter 2136
Schletzbaum, Maria 2050
Schlitz Schönbächler, Sylvie 0947
Schlupp, Leoni 0885
Schmaderer, Myra 0403
Schmagel, Anna 1397
Schmajuk, Gabriela 0158, 0163, 0341,

0421, 0751, 0752, 0753, 1095, 1384,
1617, 1845, 1850, 1910, 1911, 2531

Schmalzing, Marc 1343, 2175, 2389, 2411
Schmeiser, Tim 0627
Schmeling, Heinrike 0374, 2049, 2055
Schmichowski, Andrea 0432
Schmidt, Cody 1847
Schmidt, Emma 1055, 1075
Schmidt, Erik 0980
Schmidt, Jean 0858
Schmidt, Katja 1801
Schmidt, Melanie 2043
Schmidt, Nancyanne 0192, 0826
Schmidt, Tobias 0585
Schmidt, Wolfgang 0766, 1115, 1648,

1882, 2395, 2424
Schmiedeberg, Kristin 0281
Schmitt, Tobias 2491
Schmitz, Ariail 1856
Schmitz, Elizabeth 0039, 1660
Schmukler, Juan 1140, 1857
Schneider, Beth 2276
Schneider, Matthias 1844
Schneider, Udo 2531
Schnell, Helena 0068
Schnitzer, Thomas L19
Schnock, Kumiko 0488
Schnur, Lindsay 1716
Schocken, Daniella 0368
Schoenau, Verena 1147
Schoenfeld, Sara 1013
Schofield, Kim 1841
Schonenberg-Meinema, Dieneke 0360,

0378, 1623
Schoppen, Berit 1392
Schott, Kevin 0353
Schrapper, Ruth Sophie 0636
Schreiber, Stefan 1436
Schremmer, Tobias 0766
Schrepfer, Thomas 1253
Schrøder, Henrik 2580
Schroeder, Jan Walter 0856
Schroeder, Lisa 2484
Schrumpf Heiberg, Marte 0384, 0406,

1330, 2141



Schue, Allison 2032
Schuetz, Catharina 0275, 0276, 1936
Schugar, Rebecca C 0953
Schulert, Grant 0348, 0358, 0363, 0372,

1240, 2039, 2045
Schulz, Daniel 0529, 0780
Schulze, Christian 1884
Schulze, Clara 1225
Schulze-Koops, Hendrik 1093, 2143
Schutze, Gordon 2040
Schwaid, Adam 2505
Schwaneck, Eva C. 2389
Schwarting, Andreas 2447
Schwartz, Daniella 0762
Schwartz, Hana 0166
Schwartz, Noa 0192
Schwartz, Rachel 0710
Schwartz, Taylor 0171
Schwartz, Todd 1039
Schwarz, Edward 1715, 1716, 1718, 1725
Sciascia, Savino 0097, 0098, 0219, 0690,

0691, 1604
Scire, Carlo Alberto 1119
Scobell, Rebecca 2589
Scofield, R Hal 0008, 0066
Scofield, Robert 0037
Sconfienza, Luca 1115
scoppetta, emma 1609
Scott, Alexa 2046
Scott, Andrew 1054, 1890
Scott, Christiaan 0372, 0918
Scott, Jessica 2042
Scuccimarri, Rosie 0374, 2082
Sculco, Peter 1021, 1985, 2102, 2521
Sculco, Thomas 1985
Searcy, Zowie 0091
Searle, Tamara 2360
Sears, Ellen 1012
Sebasti�an Mora-Gil, María 0708, 2370
Sebastiani, Marco 0161, 0774, 2561
Sebasti�an-Mora, María 0266, 1771
Sebbag, Eden 2512
Secada, Carmen 0706, 1150, 1945, 2558
Secco, Anastasia 2112
Sechrist, Zachary 1718
Sedmak, Nathanaël 0383, 2512
Sedova, Liliana 0776
See, Lai-Chu 1267
Seebeck, Kelley 0149
Segal, Neil 1193
Segal, Ori 1829, 2168
Segerstrom, Suzanne 1129
Seghal, Himanshi 1511
Segui, Pedro 0116, 0922, 1292
Seguro, Luciana 2298, 2348
Sehgal, Maanek 0242
Seibold, James R. 0791
Seifert, Harry 0232, 0247
Seifert, Jennifer 0735, 0736, 1189, 1265,

2582, 2585
Seifried, Annegrit 0068

Seiller, Julien 1070
Seitz, Luca 0766, 1648, 2422, 2424
Sekar, Aswin 2600
Sekhar, Sitanshu 1958
Seki, Noriyasu 0934, 2355
Sekijima, Yoshiki 0291, 1863
SELLAM, Jeremie 0466, 2435, 2471
Selldén, Tilia 1760
Sellers, Vera 1962
Sellyn, Georgina 0502
Selmi, Carlo 1421, 1429, 2238
Selvam, Sumithra 1474
Selvam, Tanya 2536
Selvan, Mano 0247
Selva-O’Callaghan, Albert 0283, 2461
Selzer, Faith 0316
Semb, Anne Grete 0391, 1306, 1627
Semerano, Luca 0088
Semeraro, Paolo 1320
Semper, Amanda 1677
Sempio, Cristina 1265
Sen, Debajit 0067
Sen, Deepali 2307
Sen, Parikshit 0142, 0225, 0338, 1178,

1297, 1444, 1965, 1970, 2269, 2270
Sen, Rouhin 1406
Sen, Sudeshna 1742
Senabre, José Miguel 0813
Senaldi, Giorgio 1498, 2349
Sendaydiego, Xavier 0437, 1678
Senderling, Benjamin 1184, 1990
Sendo, Sho 0434, 1750
Senecal, Jean-Luc 1960
Sengupta, Tirtha 2487
Senolt, Ladislav 0292, 0654, 0862, 1403,

1439, 1747, 1780, 1981, 2583
Senosiain-Echarte, Raquel 0476
Sentis, George 0594
Seo, Caroline 0582
Seo, Gi Hyeon 2178
Seo, Jiyoung 1806
Seo, Philip 1567, 2405, 2601
Seo, Seong Jun 1144
Seo, Wook Jang 0137, 0231, 1394, 2382
Sepresse, Samara 0570
Sepriano, Alexandre 0842, 0844, 1353,

2200, 2209
Sequeira, Gabriel 0462
Sequí-Sabater, José Miguel 0020
Seravina, Olga 2156
Serban, Stefan 1258
Sereda, Damira 1870
Seregin, Alexey 0859
Seres, Tamas 2153
Serfling, Sebastian E. 2411
Seridi, Loqmane 2233
Serna G�ongora, Melissa 0462
Serna-Peña, Griselda 0145, 0146, 2035
Seror, Raphaele 0466, 0858, 1372, 1377,

1935, 2512
Serrano Benavente, Belen 1376, 2264

Serrano Ladron de Guevara, Soledad 0495
Serrano-Arroyo, Lilliana 1450
Serrano-Combarro, Ana 1126, 1319,

1913, 2165, 2172, 2173, 2174
Serrano-García, Isabel 2165
Serrie, Alain 1614
Servaas, Nila 0046
Servy, Hervé 2512
Setiya, Parul 0978
SETOGUCHI, KEIGO 0449, 1333
Setty, Arathi 1423, 1427, 2239, 2251
Seven, Sengul 1038
Severino, Adriana 1530
Sevilla-Pérez, Belén 0708, 2370
Sevim, Ecem 0230
Sewa Marques, Regis 2188
Sewerin, Philipp 0201, 2212, 2213
Sexson Tejtel, Kristen 2040
Sexton, Joseph 0209, 0210, 0211, 1081,

1330, 2126, 2543, L07
Seyahi, Emire 1557
Seymore, Kayla 1974
Seymour, Brenda 0794
Seyok, Thany 0421, 0807
Sfikakis, Petros 0391, 0501, 1306, 1428,

1627, 1699, 2596
Sha, Tingting 1593, 1957
Shaberman, Amy 1934
Shadick, Nancy 0024, 0387, 0488, 0807,

1269, 2509, 2586
Shafaie, Nahid 0345
Shah, Ami 0017, 0332, 0611, 0620, 0630,

0646, 0664, 1074, 2127, 2513
Shah, Ankit 1253
Shah, Ankoor 0332, 0620, 0630, 2042
Shah, Kavina 0067
Shah, Krushi 0308, 1820
Shah, Meera H 2223
Shah, Meera P 2223
Shah, Nainesh 1842
Shah, Neha 0206
Shah, Rushab 0621
Shah, Sanket 0295, 0480
Shah, Shivani 1475
Shah, Suharsh 1051
Shah, Trushil 2573
Shah, Ummara 2075
Shaharir, Syahrul Sazliyana 0133, 2269
Shahbazian, Ani 0233, 0288, 0289
Shaheen, Hassan 2530
Shahid, Zaina 2383
Shahram, Farhad 1228
Shahu Khal, Ravi 1856
Shaik, Shahensha 0553, 1266
Shaikh, Aisha 0855
Shaikh, Asna 0164
Shaikh, Bisma 2340
Shaikh, Farheen Sultan 1767, 2507
Shaji, Alan 1321
Shakib, Lorien 1159, 2102
Shakoor, Najia 2004



Shakoory, Bita 2477
Shalhoub, Ruba 2570
Shammas, Amer 2318
Shan, Juan 0481
Shan, Liang 0059
Shan, Sicong 1586
Shan, Ying 0441
Shanahan, Michael 2151
Shanigaaram, Kavitha 0551
Shanmugam, Victoria 0332, 0620, 0646
Shanta, Meena Afroze 2506
Shao, Daming 1806
Shapiro, Janna 2478
Shapiro, Lee 2094
Sharaf, Mohamed 1421, 1428, 1429,

2228, 2241
Sharda, Anish 1608
Shargani, Kourosh 0296, 1168, 1933
Sharma, Akanksha 0306, 1181, 1951
Sharma, Aman 0076, 1321, 1583
Sharma, Dhriti 2330
Sharma, Dr Tarun 0993
Sharma, Meena 0085
Sharma, Rhiya 2095
Sharma, seema 0848
Sharma, Shefali 0076, 1321, 1583
Sharma, Shefali Khanna 2595
Sharma, Sumit 0263, 0280, 2045
Sharma, Tarun 2107
Sharma, Vinay 1705
Sharp, Jana 0325
Sharp, Matthew 0167
Sharp, Rachel 2311
sharrack, Sana 0389
Shatnawi, Hani 2147
Shaunfield, Sara 1216
Shavit, Anat 1547, 1548, 1549, L14
Shaw, Christopher 0806
Shaw, Gary 0469, 2425
Shaw, Simon 1329
Shaw, William 2286
Shawi, May 1419, 1420, 1438, 2228, 2229,

2233, 2234, 2236
Shcherbina, Anna 1712
Shcholok, Tetiana 0144
Shea, B 1520, 1902
Shea, Yvonne 0320, 0334
Sheahan, Anna 0381, 1182
Sheehan, Robert 1508
Sheeran, Tom 2175
Shehadeh, Fadi 0207
Sheikh, Adnan 1114
Sheikh, Saira 0183, 1499, 1500,

2063, 2347
Shelbaya, Ahmed 2113
Shelef, Miriam 1367, 1748, 1754, 1772
Shen, Chanjuan 2444
Shen, Chieh-Yu 1948, 2130
Shen, Hao Cheng 1960
Shen, Jeffrey 1096, 1134
Shen, Jie 0530

Shen, Liang 2556
Shen, Lichong 0945
Shen, Nan 0731, 0733, 1698, 1752, 2487
Shen, Yiwei 1698
Shen, Zancong 0244, 1110, 1112, L15
Shen, Zhengyang 1989
Shende, Vishvesh 0511
Sheng, Quanhu 1266
Shenk, Sasha 0948
Shenoi, Susan 1221, 1222, 1246, 1711
Shenoy, Padmanabha 0534
Shepherd-Smith, Julie 0511
Sheppard, Dean 2364
Sherazi, Mahnoor 0912
Sherman, Matthew 1622, 1961
Sherwood, Joanna 0877
Sheth, Sheela 0198
Sheth, Shreya 1682
Shew, Alexis 0357
Shi, Chenyi 0960
Shi, Guixiu 2519
Shi, Hui 0097, 0098, 0111, 1604
Shi, Jia 1588
shi, Jiaxiao 2516
Shi, Ke L15
shi, Mengkun 0960
Shi, Min 0134
Shi, Wei 0282
Shi, Xiangguang 0955, 0960
Shi, Xiaofei L09
Shi, Xiaoli 0282
Shi, Yu 0114, 1676
Shiba, Hideyuki 0434
Shibanuma, Nao 0011
Shiboski, Steve 1617
Shiekh, Zishan 1658, 1659
shiff, Natalie 1412, 1424, 2236, 2238
Shih, Sheue-Fang L19
Shim, Jae-Hyuck 1782
SHIMABUCO, ANDREA 2546
Shimada, Hiromi 0256, 0257, 0463, 0569,

0716, 1347, 1561
Shimizu, Miho 1483
Shimizu, Toshimasa 1155, 1173,

1502, 2375
Shimojima, Yasuhiro 0291, 1863
Shin, Dong Wook 0989, 2116
Shin, Ji Hui 0515
Shin, Ji-Hui 0531, 0532
Shin, Jung-Min 2380
Shin, Kichul 1291, 2542
Shin, Min-Ho 2469, 2470
Shinjo, Samuel 0338, 1297, 1444, 1965,

1969, 1970
SHINNO, YOKO 1333
Shinozaki, Tomohiro 1805, 2114
Shipa, Muhammad RA 0589
Shiple, Claire 2358
Shir, yoram 1831
Shirai, Tsuyoshi 1540, 1572
Shirai, Yuya 0032, 2105

Shirakashi, Mirei 1719
Shirakawa, Hisashi 2260
Shirasaka, Yoshiyuki 0038, 0049
Shirasugi, Iku 0434
Shirota, Yuko 1540
Shisha, Tamas L13
Shmagel, Anna 0530, 0539, 0540
Shoback, Dolores 2117, 2138
Shobha, Vineeta 0544, 0545, 1254, 1474
Shochat, Tzippy 1346
Shoda, Hirofumi 0928, 2515
Sholdice, Matthew 0367
Shouval, Aniela 1274, 1526, 1702
Shrestha, Biraj 0299
Shrestha, Bishu 1264
Shrestha, Karun 0474
Shrestha, Pritee 1895
Shuldiner, Emily 0039
Shulman, Daniel 1963
Shumlak, Natali 1602
Shumnalieva, Russka 0142
Shupak, Rachel 1001, 1004
Shwetar, Jasmine 1600, 1695, 2433
Shylesh, Bhaskaran 0066
Sibbitt, Wilmer 1523
Sibley, Cailin 0086, 0455
Sicsik Ayala, Sandra 0987, 0988
Siddiqi, Kanwal Zahid 0574
Siddiqui, Asif 2195, 2196, 2198
Siddiqui, Hinnah 2128
Siddle, Heidi J 1258
Sidiki, Sabeen 1524
Sidiras, Paschalis 0277
Sidiropoulos, Prodromos 0382, 0424,

0541, 0542
Siebert, Stefan 1318, 1420
Siederer, Sarah 0309
Siefker, David 1322
Sieg, Scott 2496
Siegel, Caroline 0460, 0470, 0471, 0472,

1351, 1356, 1358, 1359, 1848, 1924
Siegel, Lori 0540
Siegel, Richard L13
Siegel, Richard M. 1696
Siegert, Elise 0637, 1699, 1700, 1701,

2532, 2596
Sieiro Santos, Cristiana 0610, 0950, 1137,

1138, 1365, 2278
Sieper, Joachim 2220
Sierra Rivera, Antonio 1943
Signorelli, Flavio Victor 0097
Silbernagel, Karin 1974, 2525
Silva de Souza, Alexandre wagner

0139, 0215
silva díaz, Maite 2391, 2412
SILVA FERNANDEZ, LUCIA 2391
Silva Luna, Karina 2065
Silva, Augusto 2189, 2193
SILVA, CLOVIS 2546
Silva, Inês 1353
Silva, Luciana 0570



Silva, Mariana 2193
Silva-Carmona, Manuel 0635
Silva-Diaz, Maria. T 2394, 2419, 2420
Silveira-torre, Luis H 1578
Silver, Richard 0646
Silvério-Ant�onio, Manuel 2189, 2193
Silverman, Earl 0560, 0918, 1449, 2318
Silverman, Edwin 0420, 2110
Silverman, Gregg 0851, 2433
Silverman, Stuart 2002
Silverstein, Alison 0171
Simader, Elisabeth 0748
Simard, Julia 0191, 0194, 0469, 0655,

1442, 2283, 2425
Simeon-Aznar, Carmen Pilar 0283, 0637,

1699, 1701
Simil, Fabricia 0139
Simkus, Andrew 2063
Simmens, Samuel 0196, 0197
Simmons, Daimon 1580
Simon, Andrew 0247
Simon, David 0497, 0750, 1147,

1801, 1891
Simon, Gary 0196, 0197
Simon, Lee 2262, 2288, L04
Simon, Rachel 2343
Simone, Davide 0051
Simone, Laura 0490
Simonini, Gabriele 1248, 2054, 2474, 2476
Simonovska, Rozeta 0624
Simonsen, Casper 2580
Simpfendorfer, Kim 1705
Simpson, Christine 0226
Sims, Catherine 0479, 1096, 1348, 1354,

1683, 1684
Singaraju, Anvita 0079, 0087
Singer, Andrea J 2002
Singer, David 1477
Singer, Nora 1314, 2050, 2128
Singh Nijjar, Jagtar 0309
Singh, Abha 0437, 0872, 1678, 2125
Singh, Ambrish 0817
Singh, Anil 0016, 1767, 2506, 2507, 2508
Singh, Aradhana 0545
Singh, Delila 1093
Singh, Dr Yogesh Preet 0545
Singh, Gurkirpal 0242
Singh, jaiveer 0580
Singh, Jasvinder 0165, 0753, 0977, 0999,

1009, 1406, 1807, 1956, 2456,
2522, 2523

Singh, Karandeep 0108
Singh, Kiran 2022
Singh, Komal 0848
Singh, Kritika 1570, 1575
Singh, Lily 1871
Singh, Namrata 0403, 0433, 0437, 0438,

0453, 0805, 1288, 1678, 1824, 2021,
2117, 2127, 2138, 2139, 2590

Singh, Neha 2592
Singh, Ram 0125

Singh, Siddharth 0437, 1288, 1678, 2590
Singh, Sukhvir 0670, 1573
Singhal, Attul 0459
Singhal, Atul 0776
Singhal, Shalabh 0596, 2328
Singleton, Jade 0351, 1903
Sinha, Anindita 2595
Sinibaldi, Dominic 1696
Sinkeviciute, Dovile 2368
Sinkovskaya, Elena 1682
Sinnappan, Stephanie 1385, 1409, 1790
Sinvhal, Ranjeeta 1422
Sionneau, Baptiste 1056, 1058
Sips, Carol 2487
Siqueira, Andre 0197
Siri, Daniel 2488
Sirieix, Marie-Emmanuelle 0858
Sirois, Alexandra 1655
Sirota, Marina 1657, 1668, 2435
Sirotti, Silvia 1118, 1119
Sise, Meghan 1117
Sivaraman, Vidya 2046, 2050
Sivasothy, Pasupathy 0675, 1537
Sivera, Francisca 0298, 0813, 2414
Sivils, Kathy 0066
Sizikov, Alexey E. 2159
Sjöberg, Daniel 1737
Sjöberg, Ronald 0017, 1758
Sjöwall, Christopher 0917, 2134
Skacelova, Martina 1264
Skaggs, Brian 1062
Skalla, Lesley 1006
Skapenko, Alla 1093
Skaug, Brian 0332, 0620, 0630, 1664
skeith, leslie 1208, 1604
Skelton, Andrew 2333
Skene, Peter 2124, 2431
Skeoch, Sarah 0140
Skerrett, Donna 1984
Skidanova, Viktoriya 1580
Skinner-Taylor, Cassandra Michele

2194, 2309
Skopelia-Gardner, Sladjana 2433
Skopelja-Gardner, Sladjana 0911,

1585, 1586
Skowasch, Dirk 0409
Skowera, Ania 2333
Skrabski, Filip 2013
Skydel, Joshua 0911, 1133, 1616
Slan, Stephanie 1652
Slart, Riemer H.J.A. 1648
Slater, Tanya 1231
Slayden, Leianna L02
SLE/RA, The Accelerating Medicines Part-

nership 0735, 0736, 1189, 1265, 1600,
2582, 2585

Sleglova, Olga 1981
Slight-Webb, Samantha 0926
Slipher, Sally 1833
Sloan, Abigail 2576
Sloan, Elizabeth 0101, 1029, 1237, 1239

Sloane, Jennifer 1566
Slobodin, Gleb 1274, 1702
Slobodnick, Anastasia 0321
Slotkin, Rebecca 0998
Smed, Mette 2481
Smeets, Wouter 0123
Smith, Aaron 2457
Smith, Alan 0838
Smith, Andra 1388
Smith, Andy 1974
Smith, Brendan 1379
Smith, Charlotte 0802, 1658, 1659
Smith, Conor 1738, 2438
Smith, Eve 2262
Smith, Gerald 1108
Smith, Isaac 0755
Smith, Judith 0356
Smith, Melanie 0418, 1630
Smith, Michael A. 1638, 1696
Smith, Miles 0926, 1492, 2331
Smith, Nicholas 0453
Smith, Rona 0679, 2374, 2568
Smith, Sarah 0189
Smith, Taryn 0285
Smith, Vanessa 0053, 0254, 0623, 0662,

0669, 1532, 1623, 1699
Smitheman, Hayley 1974
Smitherman, Emily 0182, 0377, 2330, 2460
Smole, Amaya 0320, 0460, 0471, 0472,

1356, 1358, 1359, 1924
Smolen, Josef S 2148, 2480
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